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Guide to Authors of Abstracts

The ESA solicits the submission of abstracts for the 
Euroanaesthesia 2006 Meeting, 

Madrid, Spain, 
June 3–6, 2006

The ESA encourages, in particular, non-native English speakers to submit abstracts for the Annual
Meeting. Please write as simply as possible and avoid language mistakes. After submission, each
blinded abstract will be judged by three reviewers. Accepted abstracts will be published in the 
European Journal of Anaesthesiology, only if they are presented at the Meeting. Please be sure that
your abstract, particularly any graphs, can be read easily, taking into consideration that the size of the 
original material submitted will be reduced for publication. The use of images, graphs or illustrations in
colour is not allowed. Non-adherence to these submission guidelines may be cause for rejection of
abstracts submitted.

All abstracts must be submitted online via the ESA Website 
www.euroanesthesia.org

The submission module will be available to submitters from 
1 November to 15 December 2005

• You will find all necessary information in the “How to write an abstract?” and “How to submit an
abstract online?” sections, in the Annual Meetings (abstracts) part of the website, as well as in the
Frequently Asked Questions section of the abstracts module.

• The ESA does not accept submission of abstracts by mail, fax or e-mail.
• Status of reviewed abstracts will be advised exclusively through the ESA Website.
• Schedule of presentation of accepted abstracts and nomination to the Best Abstract Competition will

also be advised through the ESA Website.

Submission Conditions

When submitting your abstract, you will be prompted to 
accept the following conditions:

• The work in the abstract should not be presented at a large English-speaking meeting before the
Euroanaesthesia 2006 Meeting, nor should the work appear in another form at that meeting.

• The work will not be published before the 2006 meeting, in whole or in abstract, in an indexed journal.
• If the abstract is accepted, the author commits him/herself to present his/her work at the Annual

Meeting for which the abstract is submitted. Abstracts will not be published in the supplement of the
European Journal of Anaesthesiologists and will be rejected for presentation at the Annual Meeting if
the presenter fails to meet the preregistration deadline.

• Studies involving animal or human subjects must satisfy the requirements of the institution or 
organization of the authors regarding the use of human subjects or animals in research.

• In consideration of the European Society of Anaesthesiology taking action in reviewing and editing
the submission, the author(s) must transfer(s), assign(s), and otherwise convey(s) all copyright to
ownership in said work to the European Society of Anaesthesiology in the event said work is 
published by the Society. This copyright assignment applies only to the abstract submitted and 
does not apply to, or prevent, subsequent publication elsewhere of a full manuscript relating 
to the subject matter of such abstract.
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Date Time Reference Room Abstract Page
numbers
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Sunday May 29 12:15–13:45 BAPC K A.1–6 1

Subcommittee 1 – Evidence based practice and quality assurance
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Tuesday May 31 10:30–12:00 1AP4 9 A.32–41 9

Subcommittee 2 – Ambulatory anaesthesia
Monday May 30 10:45–12:15 2AP1 2 A.42–48 11
Monday May 30 14:00–15:30 2AP2 2 A.49–57 13

Subcommittee 3 – Monitoring: equipment and computers
Saturday May 28 13:15–14:45 3AP1 5 A.58–67 16
Saturday May 28 15:15–16:45 3AP2 5 A.68–77 19
Sunday May 29 12:30–14:00 3AP3 5 A.78–87 21
Sunday May 29 14:30–16:00 3AP4 5 A.88–97 24
Sunday May 29 16:30–18:00 3AP5 5 A.98–107 27
Monday May 30 10:45–12:15 3AP6 5 A.108–117 30
Monday May 30 14:00–15:30 3AP7 5 A.118–126 32
Monday May 30 16:15–17:45 3AP8 5 A.127–133 35
Tuesday May 31 10:30–12:00 3AP9 3 A.134–143 37
Tuesday May 31 10:30–12:00 3AP10 5 A.144–152 40

Subcommittee 4 – Clinical and experimental circulation
Sunday May 29 12:30–14:00 4AP1 6 A.153–162 42
Sunday May 29 14:30–16:00 4AP2 6 A.164–172 45
Sunday May 29 16:30–18:00 4AP3 6 A.173–181 47
Monday May 30 10:45–12:15 4AP4 6 A.182–191 50
Monday May 30 14:00–15:30 4AP5 6 A.192–201 53
Monday May 30 16:15–17:45 4AP6 6 A.202–211 55
Tuesday May 31 10:30–12:00 4AP7 6 A.212–219 58

Subcommittee 5 – Respiration
Saturday May 28 13:15–14:45 5AP1 6 A.220–228 60
Saturday May 28 15:15–16:45 5AP2 6 A.229–237 62
Sunday May 29 12:30–14:00 5AP3 7 A.238–245 65
Sunday May 29 14:30–16:00 5AP4 3 A.246–255 66
Sunday May 29 16:30–18:00 5AP5 3 A.257–263 69
Monday May 30 16:15–17:45 5AP6 2 A.264–272 71
Tuesday May 31 10:30–12:00 5AP7 2 A.273–282 74

Subcommittee 6 – Transfusion and haemostasis
Sunday May 29 14:30–16:00 6AP1 7 A.283–291 76
Sunday May 29 16:30–18:00 6AP2 7 A.293–302 79
Monday May 30 10:45–12:15 6AP3 7 A.303–311 82

Subcommittee 7 – Neurosciences
Saturday May 28 13:15–14:45 7AP1 7 A.313–320 84
Saturday May 28 15:15–16:45 7AP2 7 A.321–330 86
Monday May 30 14:00–15:30 7AP3 7 A.331–338 88
Monday May 30 16:15–17:45 7AP4 7 A.339–347 90
Tuesday May 31 10:30–12:00 7AP5 7 A.348–355 92
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Subcommittee 8 – Local and regional anaesthesia
Saturday May 28 13:15–14:45 8AP1 8 A.356–365 94
Saturday May 28 15:15–16:45 8AP2 8 A.366–372 97
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Sunday May 29 14:30–16:00 8AP6 8 A.400–407 105
Sunday May 29 16:30–18:00 8AP7 8 A.408–414 107
Monday May 30 10:45–12:15 8AP8 8 A.415–424 109
Monday May 30 14:00–15:30 8AP9 8 A.425–432 112
Monday May 30 16:15–17:45 8AP10 8 A.433–441 114
Tuesday May 31 10:30–12:00 8AP11 8 A.442–448 116

Subcommittee 9 – Pharmacology
Saturday May 28 13:15–14:45 9AP1 4 A.449–458 118
Saturday May 28 15:15–16:45 9AP2 4 A.459–468 121
Sunday May 29 12:30–14:00 9AP3 4 A.469–478 123
Sunday May 29 14:30–16:00 9AP4 4 A.479–488 125
Sunday May 29 16:30–18:00 9AP5 4 A.489–498 128
Monday May 30 10:45–12:15 9AP6 4 A.499–508 131
Monday May 30 14:00–15:30 9AP7 4 A.509–518 133
Monday May 30 16:15–17:45 9AP8 4 A.519–528 136
Tuesday May 31 10:30–12:00 9AP9 4 A.529–536 138

Subcommittee 10 – Paediatric anaesthesia and intensive care
Saturday May 28 13:15–14:45 10AP1 10 A.537–546 140
Saturday May 28 15:15–16:45 10AP2 10 A.547–556 143
Sunday May 29 12:30–14:00 10AP3 10 A.557–566 146
Sunday May 29 14:30–16:00 10AP4 10 A.567–576 148

Subcommittee 11 – Obstetric anaesthesia
Sunday May 29 16:30–18:00 11AP1 10 A.577–586 151
Monday May 30 10:45–12:15 11AP2 10 A.587–594 154

Subcommittee 12 – Intensive care medicine
Saturday May 28 13:15–14:45 12AP1 1 A.596–603 156
Saturday May 28 15:15–16:45 12AP2 1 A.604–612 158
Sunday May 29 12:30–14:00 12AP3 1 A.613–621 160
Sunday May 29 14:30–16:00 12AP4 1 A.622–631 162
Sunday May 29 16:30–18:00 12AP5 1 A.632–640 165
Sunday May 29 16:30–18:00 12AP6 2 A.641–647 167
Monday May 30 10:45–12:15 12AP7 1 A.648–657 169
Monday May 30 14:00–15:30 12AP8 1 A.658–667 172
Monday May 30 16:15–17:45 12AP9 1 A.668–677 174
Tuesday May 31 10:30–12:00 12AP10 1 A.678–683 176

Subcommittee 13 – Resuscitation and emergency medicine
Sunday May 29 16:30–18:00 13AP1 9 A.684–691 177
Monday May 30 10:45–12:15 13AP2 9 A.692–694 179
Monday May 30 14:00–15:30 13AP3 9 A.698–702 180

Subcommittee 14 – Acute and chronic pain management
Saturday May 28 13:15–14:45 14AP1 3 A.704–711 181
Saturday May 28 15:15–16:45 14AP2 3 A.712–718 183
Sunday May 29 12:30–14:00 14AP3 3 A.719–727 185
Monday May 30 10:45–12:15 14AP4 3 A.728–736 188
Monday May 30 14:00–15:30 14AP5 3 A.737–742 190
Monday May 30 16:15–17:45 14AP6 3 A.743–748 192

Subcommittee 15 – Education, research and presentation
Sunday May 29 12:30–14:00 15AP1 9 A.749–755 193
Sunday May 29 14:30–16:00 15AP2 9 A.758–762 195

Subcommittee 17 – Patient safety
Monday May 30 14:00–15:30 17AP1 10 A.763–770 197
Monday May 30 16:15–17:45 17AP2 10 A.771–775 199

The abstracts published in this Supplement have been typeset from electronic submissions and camera-ready copies prepared by the
authors. Every effort has been made to reproduce faithfully the abstracts as submitted. These abstracts have been prepared in accordance
with the requirements of the European Society of Anaesthesiology and have not been subjected to review nor editing by the European
Journal of Anaesthesiology. However, no responsibility is assumed by the organizers or publisher for any injury and/or damage to persons
or property as a matter of products liability, negligence or otherwise, or from any use or operation of methods, products, instructions or
ideas contained in the material herein. Because of the rapid advances in medical sciences, we recommend that independent verification of
diagnoses and drug doses should be made.
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A-1
Effect of a protective-ventilation strategy on systemic
inflammation after esophagectomy
P. Michelet, A. Roch, B. Djourno, I. Decamps, P. Thomas, J.P. Auffray

Département dAnesthésie Réanimation, Hôpital Sainte Marguerite,
Marseille, France

Background and Goal of Study: Esophagectomy is characterised by a
marked postoperative inflammatory reaction. The mechanical ventilation
(MV) including a prolonged period of one-lung ventilation (OLV) could influ-
ence the peri-operative systemic inflammatory response. The aim of this
prospective, randomised study was to compare two ventilatory strategies
on the systemic peri-operative pro-inflammatory response.
Materials and Methods: 50 patients undergoing a radical esophagectomy
were randomly assigned into a conventional MV group [tidal volume of
9 ml � kg�1 during two and one-lung ventilation, no positive end-expiratory
pressure (PEEP)] or a protective MV group [tidal volume of 9 ml � kg�1 during
two-lung ventilation and 5 ml � kg�1 during OLV, PEEP 5 cmH2O]. Successive
arterial blood samples for IL-1 �, IL-6 and IL-8 levels were taken after induc-
tion of anesthesia (Time A), 15 minutes after the end of abdominal time 
(Time B), two (Time C) and 18 hours (Time D) after the end of surgical 
procedure.
Results and Discussions: Data (Mean � SD) are shown in the table. 

ANOVA

T A T B T C T D Time Ventilation Interaction

IL-1 b pg/ml
CV 0.12 � 0.04 0.33 � 0.34 1.14 � 0.89 0.54 � 0.18 P � 0.001 P � 0.001 P � 0.001
PV 0.14 � 0.13 0.17 � 0.13 0.39 � 0.27 0.30 � 0.21
IL-6 pg/ml
CV 0 70 � 85 341 � 243 222 � 280 P � 0.001 P � 0.002 P � 0.01
PV 0 30 � 19 149 � 74 114 � 80
IL-8 pg/ml
CV 7 � 6 27 � 19 92 � 66 59 � 40 P � 0.001 P � 0.001 P � 0.003
PV 5 � 2 21 � 13 52 � 30 27 � 18

Conventional ventilation (CV), protective ventilation (PV).

Conclusion(s): In patients undergoing esophagectomy, a protective ventila-
tory strategy lead to a decrease in peri-operative systemic pro-inflammatory
response.

A-2
Hypertonic saline/hydroxy-ethyl starch infusion during 
CPR from out-of-hospital cardiac arrest: a randomized
preclinical trial
H. Krep, B. Schaefers, R. Bender, M. Breil, U. Heister, A. Hoeft, M. Fischer

Department of Anesthesiology and Intensive Care, University Clinics of
Bonn, Bonn, Germany

Background and Goal of Study: Infusion of hypertonic saline (7.2%) dur-
ing cardiopulmonary resuscitation (CPR) improved in animal models resus-
citation success rate, and myocardial as well as cerebral blood flow (1–3).
The concept of volume expansion during CPR was tested in a randomized,
double-blinded, prospective preclinical trial.
Methods: 200 patients with out-of-hospital cardiac arrest (CA) of presumed
cardiac origin, age 18–80 years, duration of untreated CA � 16 min, and
body weight �125 kg, either received 2 ml/kg/10 min HyperHAES® (7.2%
NaCl in 6% hydroxyl-ethyl-starch [HES]; Fresenius Kabi, Bad Homburg, BRD)
or HES 6% i.v. during CPR performed according to the AHA-guidelines.
Endpoints of the study were return of spontaneous circulation (ROSC), hospi-
tal admission, and neurologic outcome at hospital discharge. Neurologic
outcome was assessed using the cerebral performance category (CPC).
Results and Discussion: ROSC was achieved in 61/101 (60.4%) patients
receiving HyperHAES® and in 59/99 (59.6%) receiving HES 6%. Hospital
admission rates were 54.5% (HyperHAES®) and 48.5% (HES 6%). 23 (22.8%)
patients in the HyperHAES®- and 22 (22.2%) in the HES-group were discharged
from the hospital, and significantly more patients with favorable neurologic
outcome (CPC 1 and 2) after volume expansion during CPR with HyperHAES®

(12 vs. 5 [HES]; CPC 3 and 4: 11 vs. 17 [HES]; P � 0.05, Pearson’s chi square
test). Plasma sodium concentration increased to 175 � 28 mmol/l during appli-
cation of HyperHAES®, but already decreased to 146 � 6 mmol/l at hospital
admission.

Conclusion: Infusion of 2 ml/kg/10 min HyperHAES® during CPR is safe
and might improve neurologic outcome after out-of-hospital CA. Improved
neurologic outcome is presumably due to reduced postischemic cerebral
reperfusion disturbances. A clinical multicenter study is required to prove
that the concept of osmotic volume expansion during CPR is an effective
measure to reduce neurologic damage after CA.
References:
1 Fischer M, Dahmen A, Standop J, et al. Resuscitation 2002; 54: 269–80. 
2 Breil M, Krep H, Sinn D, et al. Resuscitation 2003; 56: 307–17. 
3 Krep H, Breil M, Sinn D, et al. Resuscitation 2004; 63: 73–83.

A-3
Independent risk factors for postoperative shivering
L. Eberhart, F. Döderlein, P. Kranke, A. Torossian, H. Wulf, A. Morin

Department of Anaesthesiology and Critical Care, Philipps-University
Marburg, Marburg, Germany

Background and Goal of Study: Postoperative shivering (PAS) is uncom-
fortable for patients and potentially risky (1). The aim of this observational trial
was to identify independent risk factors for PAS after general anaesthesia (2).
Materials and Methods: The study was approved by the local ethics com-
mittee. Potential risk factors for PAS were recorded in 1,340 consecutive
patients. Signs of shivering, peripheral and core temperature, and thermal
comfort were recorded in the postanaesthetic care unit. The data were split
into an evaluation dataset (n � 1000) and a validation (n � 340) dataset. The
first was used to identify independent risk factors for PAS and to formulate
a risk score using backward-elimination logistic regression analysis. The
proposed model was subsequently tested for its discrimination and calibra-
tion properties using ROC-curve analysis and linear correlation between the
predicted and the actual incidences of PAS in the validation group.
Results and Discussions: The incidence of PAS was 11.6%. There were
three major risk factors: young age, endoprothetic surgery, and core
hypothermia — with age being the most important. The risk score derived
from this analysis had a reasonable discriminating power, with an area under
the ROC-curve of 0.69 (95%-CI: 0.60�0.78; P � 0.0001). Furthermore the
equation of the calibration curve (y � 0.69x � 6; R2 � 0.82; P � 0.05) indi-
cated a good and statistically significant agreement between predicted and
actual PAS incidence.
Conclusion: Postoperative shivering can be predicted with acceptable
accuracy using the four risk factors identified in the present study. The pre-
sented model may serve as a clinical tool to help clinicians to rationally
administer prophylactic anti-shivering drugs.
References:
1 Buggy DJ, Crossley AW. Thermoregulation, mild perioperative hypothermia and

postanaesthetic shivering. Br J Anaesth 2000;84:615–28.
2 Crossley AW. Six months of shivering in a district general hospital. Anaesthesia

1992;47:845–8.

A-4
Impact of omega-3 fatty acids on mortality and length of
hospital stay in severely ill patients
A.R. Heller, S. Roessler, R.J. Litz, B. Gottschlich, S.C. Heller, T. Koch

Department of Anaesthesiology and Intensive Care Med, 
University Hospital Carl Gustav Carus, Dresden, Germany

Background and Goal of Study: Supplementation with omega-3 fatty
acids, exerts immune-modulating and organ-protective effects, even after
short term infusion in both postoperative and critically ill patients (1,2).
Materials and Methods: After approval by the institutional Ethic Review
Board we evaluated the effect different doses of fish oil (FO) emulsion
(Omegaven-Fresenius-Kabi) on the clinical course of severely ill patients.
Primary study end point was survival, secondary end points were length of
hospital stay and use of antibiotics, with respect to the primary diagnosis.
661 Patients who received total parenteral nutrition (TPN) for at least 3 days
from 82 German hospitals were enrolled in this prospective multicenter trial.
The cohort was divided into 5 groups according to the administered FO dose.
Results and Discussions: The patients of this survey were 62 � 17 years
old (SAPS II 32 � 14). TPN including FO had most favourable effects on 
survival, infection rates and length of stay when administered in doses
between 0.1–0.2 g/kg/d. Diagnosis-related optimum FO doses are given in
fig. The dose/kg/d of FO had 2 to 20 times higher impact on outcome
parameters than the ratio of n3/n6 which is considered to be a major deter-
minant of beneficial n3 effects in current literature.
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Conclusion: Fish oil administration may reduce mortality, antibiotic use,
and length of hospital stay. Individual optimum FO doses and effect sizes
are diagnosis-dependent.
Acknowledgements: The authors thank R. Koch and J. Novotny for their
biomathematical advise.
References:
1 Gadeck JE, et al. Crit Care Med 1999.
2 Heller AR, et al. Int J Cancer 2004.

A-5
Modifying the baricity of local anaesthetics for spinal
anesthesia by temperature adjustment – model calculations
A.R. Heller, K. Zimmermann, K. Seele, T. Rösse, E. Koch, R.J. Litz

Department of Anesthesiology, University Hospital Dresden, Dresden, Germany

Background and Goal of Study: The baricity of local anaesthetics (LA) in
relation to cerebrospinal fluid (CSF) determines LA distribution in the sub-
arachnoid space (SAS). While LA are hyper- or isobaric at room temperature,
baricity drops within minutes after administration in the SAS. LA become
hypobaric and therefore lead to uncontrolled cranial extension during spinal
anaesthesia (SPA). The aim of the study was to describe temperature-
dependent changes in LA baricity using mathematical model analysis.
Materials and Methods: After institutional approval and written informed
consent baricity of LA commonly used for SPA A � Bupivacaine 0.5%;
B � L-Bupivacaine 0.5%, C � Ropivacaine 0.5%; D � Articaine 2%, as well
as baricity of CSF of patients undergoing SPA (n � 7) were measured using

a high precision densiometer (DMA 450 Paar, Graz, Austria, precision
0.00001 g/ml, 0.00001°C). Temperature was adjusted to 5, 20, 30, and 
37°C. The density of aqueous solutions such as LA behaves in a tempera-
ture dependent non-linear manner which can be described by a 3rd degree
polynomial equation. For clinical purpose, however, consideration of a sim-
ple quadratic equation is as applicable concerning precision (p � 0.0005;
r2 � 0.999).
Results: are depicted in the table below.

Density-equation 
Density 20°C [g/ml] Density 37°C [g/ml] (T � temperature [°C])

A 1.004564 � 0.000014 0.999546 � 0.000014 1.0068–5.28*10�6*T2

B 1.005259 � 0.000028 1.000112 � 0.000028 1.0075–5.28*10�6*T2

C 1.004598 � 0.000042 0.999526 � 0.000042 1.0068–5.34*10�6*T2

D 1.006170 � 0.000017 1.001011 � 0.000017 1.0084–5.35*10�6*T2

Density of CSF was 1.000646 � 0.000086 g/ml. Mathematical conversion of
the calculated equation enables determination of the temperature in °C at
which LA are isobaric (A) 35.08357; (B) 37.02509; (C) 35.08357; (D) 39.38092.
Conclusion: Baricity of CSF is just one of the factors affecting the cranial
extent during SPA. Thus, the clinical impact of our findings e.g. on hemo-
dynamic stability must be confirmed in clinical studies.

A-6
Functional imaging of the visual cortex during wakefulness
and during intravenous anaesthesia
A. Rieck, M. Dueck, H.J. Gerbershagen, F. Petzke, T. Giesecke, M. Paul, 
V. Heßelmann, B. Krug, R. Lehrke, V. Sturm

Department of Anaesthesiology, University of Cologne, Cologne, Germany

Background and Goal of Study: Previous studies in primates and humans
found a strong and reproducible visually induced functional magnetic reso-
nance imaging (fMRI) signal in the visual cortex during mild isoflurane anaes-
thesia. Accordingly, we hypothesized that visual stimulation might also
activate the human visual cortex during intravenous anaesthesia. The aim of
this study was to assess the effect of propofol/remifentanil anaesthesia on
visual-evoked activation of the visual cortex using fMRI-technique.
Materials and Methods: We studied four volunteers during wakefulness
and eight patients during deep surgical anaesthesia maintained with propo-
fol/remifentanil. For visual stimulation a binocular flash stimulus (1.7 Hz) was
presented as a block design composed of 8 stimulation periods alternating
with resting periods defined by the absence of the experimental stimulus
with both periods lasting 25 s. Visual processing was analysed using cross-
correlation analysis (r 	 0.4; P � 0.0001, uncorrected). For data analysis the
fMRI software tool BrainVoyager 2000 was used.
Results and Discussions: Mean propofol plasma target concentration 
was 4.21 � 0.64 
g/ml and mean rate of remifentanil infusion was 0.31 �

0.09 
g/kg/min during fMRI data acquisition. Binocular visual stimulation
during wakefulness as well as during propofol/remifentanil anaesthesia 
produced a significant activation in the visual cortex including the striate
(Brodmann’s area (BA) 17) and the extrastriate visual cortex (BA 18, 19). The
finding of activated areas in the anaesthetised brain indicates that the
underlying mechanism of the fMRI signal is preserved during surgical con-
centrations of propofol and remifentanil.
Conclusions: (1) This study demonstrates that early visual information pro-
cessing is preserved during general anaesthesia induced by the intravenous
anaesthetics propofol and remifentanil. (2) The fMRI method may be appro-
priate for further investigating the effect of different anaesthetics on various
neuronal networks.
Acknowledgements: This study was funded by KÖLN FORTUNE, 66/2001.

A-7
Price information at point of use reduces anaesthetic 
drug costs
N.G. Smart, M. Sim, D.A. Varveris, C.P. Gardiner

Department of Anaesthetics, Glasgow Royal Infirmary, Glasgow, 
United Kingdom

Background and Goal of Study: Some drugs used by anaesthetists are
very expensive and greatly increase the cost of anaesthesia. Previous studies

suggest cost awareness is limited (1,2). The aim of this study was to deter-
mine whether making drug prices available at point of use reduced costs.
Materials and Methods: In a 16 week prospective study, price information
was supplied by 2 methods. A price gun was used to attach ‘point of use
price stickers’ to the drug packaging. Price lists were also displayed on the
theatre drug cupboard showing expensive drugs and cheaper alternatives.
There were 2 equal measurement periods: a control period of drug use with-
out cost information and a study period with cost information. Drug use was
tracked by ascribe drug inventory system. A theatre book audit established
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activity (number of cases performed and total anaesthetic time). Weekly
replicates of data were recorded to allow statistical analysis. Results calcu-
lated as mean cost in £ sterling (�SD) and compared with unpaired 2 tailed
Student’s t test (p � 0.05 significant).
Results and Discussions: Cost information led to a reduction in volatile
costs of 40% with a decrease in sevoflurane use and an increase in isoflu-
rane and desflurane use (Table 1). This is consistent with migration from the
expensive drug to cheaper alternatives. There was no change in the use of
propofol for infusion. Remifentanil cost reduced by almost 25% with no
change in fentanyl and morphine use. No significant difference in theatre
activity was demonstrated between the study periods.

Table 1. Results presented as mean cost per week (£).

Control period Study period 
Drug mean (�SD) mean (�SD) p

Sevoflurane 740(110) 357(46) 0.01
Desflurane 54(6) 95(13) 0.032
Isoflurane 13.5(3.8) 26.9(4.2) 0.026
Remifentanil 270.5(23) 193.9(25) 0.038
Morphine 26.25(5.1) 20.5(3.9) 0.59
Fentanyl 25.25(4.7) 26.13(6.7) 0.98

Conclusion(s): A change in drug use patterns in response to cost informa-
tion and a consequent reduction in drug spend is demonstrated.
References:
1 Schlunzen L et al Acta Anaes Scand 1999;43:202–205.
2 Bailey C et al Anaesthesia 1993;48:906–909.

A-8
Awareness of drug costs in anaesthetic practice
C.P. Gardiner, M. Sim, D.A. Varveris, N.G. Smart

Department of Anaesthesia and Pain Management, Glasgow Royal
Infirmary, Glasgow, United Kingdom

Background and Goal of Study: Anaesthetists must continually assess
their choices in a cost containment environment (1). To make cost conscious
decisions, the cost of each drug and its alternatives must be known but this
knowledge may be lacking (2,3). This study examines cost awareness in a
UK anaesthetic department.
Materials and Methods: 20 trainees and 30 consultants were asked by
questionnaire to estimate the net price of 10 commonly used drugs. Esti-
mated and true costs were compared thus: % difference of correct cost �

(estimate � true cost)/true cost  100.
Data presented as medians and ranges. Estimates for the 2 groups com-

pared with Kruskal Wallis test (p � 0.05 significant).
Results and Discussions: Response rate was 84%. 39% of estimates
were within 50% of the true price and 67% within 100%. Costs of some rel-
atively expensive drugs such as sevoflurane were underestimated while less
costly drugs like isoflurane were overestimated (see Table). Choice may
depend on the perceived cost difference between drugs. Overestimation of
the cost of a cheaper drug may then be important, especially if the price of
the more expensive drug is at the same time underestimated.

DRUG Consultants n � 27 (range) Trainees n � 15 (range)

Isoflurane 1.13(�0.29, �13.18) 1.12(�0.57, �9.64)
Sevoflurane �0.66(�0.90, �1.56) �0.53(�0.96, �0.28)
Desflurane �0.13(�0.68, �5.49) �0.03(�0.13, �2.26)
Fentanyl 7.82(�0.18, �28.41) 7.28(�0.76, �32.53)
Morphine �0.14(�0.79, �6.14) 0.19(�0.76, �3.76)
Remifentanil 1.46(�0.54, �9.90) �0.09(�0.73, �8.09)
Ondansetron 0.07(�0.79, �3.54) 0.34(�0.76, �3.01)
Granisetron �0.40(�0.89, �1.8) �0.33(�0.87, �1.67)
Ketorolac 1.27(�0.54, �8.09) 0.36(�0.30, �10.81)
Diclofenac 1.73(�0.55, �11.73) 1.27(�0.09, �11.73)

Conclusion(s): Significant errors in cost estimations were observed. Overall
this study shows that cost awareness is lacking among anaesthetists in a
UK hospital setting.
References:
1 Kapur P. Anes Analg 1994;78:617–618.
2 Bailey C et al. Anaesthesia 1993;48:906–909.
3 Schlunzen L et al. Acta Anaes Scand 1999;43:202–205.

A-9
The contribution of nonsurgical time to session time 
depends strongly on total session time
F. Boer

OK Centrum, J4-Q, Leiden University Medical Centre, Leiden, 
The Netherlands

Background and Goal of Study: Reducing the time needed for induction
of and emergence from anaesthesia and the turnover time between patients
is considered an important factor for improving OR efficiency and productiv-
ity. Thus the ratio of surgical time (OP) to session time (OR) should be high.
Since we assumed that the contribution of nonsurgical time to session time
decreases with increases in surgical time, we studied the dependence of the
OP/OR ratio on case length.
Materials and Methods: Throughout times were calculated of 8950 ses-
sions undergoing surgery under anaesthesia (general or regional) in a uni-
versity medical centre. Session times (OR), surgical times (OP) and the ratio
OP/OR were calculated for each case. The relationship between the OP/OR
ratio versus OR was modelled with the equation OP/ORpred � OR�/OR� �

MOR� where MOR is the mean session time and � a power value describing
the steepness of the curve.
Results and Discussions: 31% of the OP/OR ratio’s were 0.5 of less and
11% of these ratio’s were higher than 0.8. There was a strong correlation
between OR and OP (r2 � 0.938). The OP/OR ratio was strongly dependent
on OR (r2 � 0.783). On average, if the OR is 	0.28 h the OP/OR will be 	0.5.

Conclusion(s): Improving OR efficiency by shortening nonsurgical time is
relevant only if nonsurgical times have a significant contribution to session
times. With the operating mix of a university hospital session times are long
and OP/OR ratio’s largely 	0.5. In these cases efficiency measures should
target surgical efficiency.

A-10
Utilization of allocated block time: analysis of 
different factors
E. Bombaci, S. Colakoglu, A. Orskiran, B. Cevik, H. Buyukkirli, 
G. Berkel Yildirim

Department of Anesthesiology and Intensive care, Dr. Lutfi Kirdar Kartal
Education and Research Hos, Istanbul, Turkey

Background and Goal of Study: Allocation of block time and first starting
times in operating rooms (OR) is a major challenge for OR managers and
anesthesiologists (1). The aim of this study was to determine the utilization of
allocated block OR time by surgical services with the inclusion of turnover
time (TT).
Materials and Methods: Data were collected prospectively from OR
schedule of five different surgical services between February 1, 2004 
and March 31, 2004. Workday hours were identified from 8:00 AM to 
4:00 PM (Monday through Friday) for forty days. Definitions of terminology
are listed.

Total Case duration (TCD): The time when the patient is in the operating
room.
Turnover time (TT): The period from previous patient out-rooms to the new
patient in-room time.
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Total operation duration (TOD): Summing the total case duration and
turnover time.
Anaesthesia time: The period when the patient was in-room to the comple-
tion of anaesthesia preparation till the skin disinfection.

Results and Discussions: We evaluated 728 surgical cases that were per-
formed in five operating rooms on 19200 minutes for each. There were no
differences between surgical clinics in respect of OR utilization. Mean TT
was 9 � 1.14 and mean AT was 8 � 0.70 (min � SD) for all clinics. Results
are shown in Table 1.

Table 1. Data of surgical clinics in respect of OR utilization.

Ratio of 
No of TCD TOD TT AT Ratio of TT/19200 

Clinics cases (min) (min) (min) (min) TT/TOD (%) min (%)

A 136 17270 18620 1400 1215 7.49 7.20
B 162 15136 17505 2363 1330 13.49 12.30
C 155 18265 20645 2380 1155 11.55 12.39
D 132 13495 16505 3010 1405 18.23 15.60
E 133 15420 17590 2670 1560 15.17 11.30

Conclusion: As a conclusion, turnover time can be reduced by improv-
ing the hospital and personal equipment. On the other hand type of sur-
gery and anesthetic management are the other factors that affect the OR 
utilization.
Reference:
1 Abouleish AE, Hensley SL, Zornow MH, Prough DS. Anesth Analg 2003; 96: 813–8.

A-11
Intraoperative event: a predictive indicator of 
post anesthesia care unit jam?
E. Lambert, Y. Auroy, S. Ausset, E. Batjom, A. Gnaho, B. Lenoir

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

Background and Goal of Study: The systematic collection and analysis of
incidents is essential for risk management, but consequences of intraopera-
tive events are often difficult to assess. Do they influence Post Anesthesia
Care Unit (PACU) length of stay (LoS)?
Materials and Methods: From 01/2000 to 04/2004, every anesthesia is
described with the patient features, the anesthetic technique and the occur-
rence of events (out of a list of 58), using a preformatted sheet then recorded
in a data base. An univariate, then multivariate analysis were performed to
assess associations between the occurrence of an intraoperative event and
PACU LoS in Quartile (Q), taking into account age (Q), ASA physical status,
surgery duration (Q), transfusion need, anesthetic technique.
Results and Discussions: All the anesthesia procedures have been 
analyzed (n � 19118). 22% are associated with incidents. PACU LoS is
respectively 141 � 100 min and 102 � 110 min according to the occurrence
of an incident or not (p � 0.05). As expected, patients who experience an
intraoperative incident are older (53 � 37 vs 46 � 23) and suffer from a
worse condition (ASA status) (p � 0.05). Odds ratio (OR) of associated 
factors are:

Incident associated factors OR CI 95% p

Pacu [70–100] min (vs �70) 2.2 [1.9–2.5] �0.001
Pacu [100–135] min (vs �70) 2.3 [2.6–3.5] �0.001
Pacu � 135 min (vs �70) 3.0 [1.5–2.0] �0.001
Age [30–45] (vs �30) 1.1 [1.0–1.2] NS
Age [46–64] (vs �30) 2.4 [2.1–2.7] �0.001
Age [65–98] (vs �30) 3.2 [2.8–3.7] �0.001
ASA 2 (vs ASA 1) 1.1 [1.0–1.2] NS
ASA 3 (vs ASA 1) 1.3 [1.1–1.5] �0.001
ASA 4–5 (vs ASA 1) 1.5 [1.2–2.2] �0.001
Surg [50–90] min (vs �50) 1.8 [1.5–2.0] �0.001
Surg [90–145] min (vs �50) 2.3 [2.0–2.6] �0.001
Surg � 145 min (vs �50) 3.6 [3.1–4.1] �0.001
Transfusion yes (vs no) 1.2 [0.9–1.6] NS
GA (vs RA) 1.3 [1.1–1.4] �0.001

Reference group (OR � 1) is not displayed. The occurrence of an intraopera-
tive incident is associated with an increase in PACU LoS, independently of
age, ASA status, surgery duration, transfusion need and anesthetic technique.
Conclusion: The occurrence of an intraoperative incident is a predictive
indicator of PACU stay lengthening that could be considered for PACU 
management.

A-13
Cost-effectiveness of neuromuscular blocking agents
S. Morrone, G. Iohom, P. Dubois

Department of Anaesthesia and Intensive Care Medicine, CHU Nancy, 
Nancy, France

Background and Goal of Study: Neuromuscular blocking agents (NMBAs)
represent a major component of anaesthesia costs (1). The aim of this study
was to investigate the cost-effectiveness of commonly used NMBAs admin-
istered as equipotent boli or infusions.
Materials and Methods: Eighty ASA III patients undergoing thoracic surgery
were randomly selected to receive atracurium, cisatracurium, mivacurium or
rocuronium. The neuromuscular block was monitored by accelerography.
During propofol and sufentanil induction 2  ED95 was administered as a
bolus. This was followed by a potency-adjusted infusion targeted towards
maintaining the first twitch at 15 � 5% of control until chest closure. Bolus
and infusion costs were compared taking into account the number of entire
vials used. Results are expressed as mean � SD.
Results and Discussions: Groups were similar with regards to age (65 � 10
yrs), weight (74 � 13 kg), renal and hepatic function. For tracheal intubation 
of patients weighing up to 125 kg, mivacurium was the most cost-effective.
For infusions lasting up to 1.72 hrs, mivacurium was the cheapest. The second
best place was shared by atracurium (from 1.72 to 2.39 hrs and from 4.12 to
7.17 hrs) and cisatracurium (from 2.39 to 4.12 hrs and 7.17 to 8.24 hrs).

Atracurium Cisatracurium Mivacurium Rocuronium

Dose & price/vial, € 50 mg/5 ml, 20 mg/10 ml, 20 mg/10 ml, 50 mg/5 ml,
5.55 9.34 4.85 6.79

Max weight/vial 100 111 125 83
for bolus, kg

Infusion rate 2.37 � 0.65 1.25 � 0.42 3.35 � 1.41 2.82 � 0.89

g/kg/min

Hrs/vial 2.39 � 0.56 4.12 � 1.94 1.72 � 0.81 2.18 � 1.94

Conclusion(s): The findings of this prospective, randomized, double blind
study suggest that mivacurium is the most cost-effective NMBA for both
tracheal intubation and continuous infusions lasting up to 1.72 h.
Reference:
1 DeMonaco HJ et al. J Clin Anesth 1994; 6: 383–7.

A-14
A quantitative systematic review on supplemental
perioperative oxygen to reduce the incidence of
postoperative nausea and vomiting
P. Kranke, A. Morin, C. Apfel, U. Schwemmer, N. Roewer, L. Eberhart

Department of Anaesthesiology, University of Würzburg, Würzburg,
Germany

Background and Goal of Study: Supplemental oxygen has been shown to
decrease the incidence of postoperative nausea and/or vomiting (PONV). In
order to estimate the efficacy of an increased (�80%) oxygen concentration
versus routine oxygen administration (�30%) administered in the periopera-
tive period we performed a quantitative systematic review.
Materials and Methods: Systematic search (MEDLINE, EMBASE, CENTRAL,
bibliographies, all languages, up to October 2004) for randomised compari-
sons of supplemental oxygen versus routine oxygen in surgical patients.
Relevant outcomes were the incidences of postoperative nausea (PN), post-
operative vomiting (PV), PONV and rescue treatment. Combined data were
analysed using relative risk (RR) with 95% confidence intervals (CI) calcu-
lated with a random effects model.
Results and Discussions: In 7 trials 742 patients received supplemental
oxygen with 50–80% oxygen, balance nitrogen and 752 patients routine
oxygen with 30% oxygen, balance nitrogen. These regimen were adminis-
tered in the perioperative period and were maintained up to 2 hours in 
the postoperative period. Pooled RR for PN, PV and PONV with supplemen-
tal oxygen versus routine oxygen were 0.91 (95%-CI: 0.73–1.15), 0.78 
(95%-CI: 0.62–0.98) and 0.90 (95%-CI: 0.71–1.15), respectively. RR for res-
cue treatment was 0.88 (95%-CI: 0.66–1.19). Due to considerable hetero-
geneity (I2-Test � 70% for outcome “PONV”) we performed a sensitivity
analysis. The marginal effect on PV depends on the inclusion of 2 initial 
trials that were performed in patients undergoing abdominal surgery 
and gynecologic laparoscopy. Restricting the analysis to the remaining 
5 trials with a total of 1.104 patients revealed RR for PN, PV and PONV of
1.08 (95%-CI: 0.95–1.23), 0.86 (95%-CI: 0.67–1.09) and 1.09 (95%-CI:
0.96–1.23).
Conclusion(s): In accordance with the IMPACT study (1) the perioperative
administration of supplemental oxygen in order to decrease the incidence of
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PONV cannot be regarded as valid concept so far. Potential effects in
abdominal surgery need further analyses.
Reference:
1 Apfel CC et al. NEJM 2004; 350: 2441–2451.

A-15
Comparative study between two different anesthetic
techniques in living related hepatectomy
M. Rabie, H. Negmi, H. Khalaf, H. Al Oufi

Department of Anesthesiology, MBC 22, King Faisal Specialist Hospital &
Research center, Riyadh, Saudi Arabia

Background: Living donor hepatectomy (LDH) is now widely used to meet
the need for liver grafts due to the shortage of cadaveric livers. Donor safety
and perioperative anesthetic management are our major concern; the aim of
our study was to compare two anesthetic techniques for management of liv-
ing donor hepatectomy.
Patients and Methods: After ethical committee approval and informed
written consent, 20 donors ASA I physical status undergoing hepatectomy for
living related liver transplant were allocated randomly to one of two groups.
Group A where anesthesia was induced with fentanyl 2 ug/kg and propofol
2–3 mg �kg�1, and maintained with isoflurane 0.8–1.2% and fentanyl infu-
sion 1–2 mcg �kg�1�h�1. In group B anesthesia was induced with sufentanyl
0.2 mcg �kg�1, and propofol 2–3 mg �kg�1, and maintained with propofol
infusion 6–12 mg �kg�1 �h�1 and sufentanyl infusion 0.2–0.4 mcg �kg�1 �h�1.
Atracurium was the muscle relaxant for intubation and maintenance in both
groups.
Results: There were no perioperative mortality in both groups, no signifi-
cant statistical differences between both groups as regard demographic
data, duration of operation, hospital stay, intraoperative hemodynamics,
blood loss, liver function tests (PT, AST, & ALT) measured in the first, third,
and seventh days postoperative.
Conclusion: This study showed that both anesthetic techniques are com-
parable and well tolerated by the patients undergoing hepatectomy, and the
most important is the overall perioperative hemodynamic & fluid manage-
ment together with postoperative pain management.

A-16
Media disclosed sentinel events anaesthesiologist’s views
S. Parente, R. Loureiro

Department of Anaesthesiology, 1S. Francisco Xavier Hospital & Council 
for Qual, Oeiras, Portugal

Background and Goal of Study: A growing number of sentinel events 
have been disclosed to the media. “A sentinel event is an unexpected 
occurrence involving death or serious physical or psychological injury, or 
the risk thereof” Some of the disclosed cases have direct involvement of
anaesthesiologists. How did anaesthesiologists view the impact of those
events.
Materials and Methods: Survey of media published sentinel events from 2000
to July 2004. Interviews with over 6.5% of the registered anaesthesiologists.
Results and Discussions: Media published news were conflicting. Only
the more recent and publicized events were known to the majority of the
anaesthesiologists. Most of the anaesthesiologists felt that patients were
getting more insecure facing procedures. Anaesthesiologists felt that media
published news were directed against the medical profession.
Conclusion(s): The need to create and enforce professional guidelines
regarding media published events.

The importance of a clear and timely information of the professionals, as
a whole, of the basic known facts. This must serve to minimize misinforma-
tion and speculation.
Reference:
1 To Err Is Human: Building a Safer Health System (2000), Institute of Medicine

http://www.jcaho.org/accredited�organizations/ambulatory�care/sentinel�events/
sentinel�event�statistics.htm

A-17
Influence of preoperative fasting times on the incidence of
postoperative nausea and vomiting (PONV)
M.J.S. Wenk, M. Mollmann

Department of Anaesthesiology and Intensive Care, St. Franziskus Hospital,
Muenster, Germany

Background and Goal of Study: Postoperative nausea and vomiting
(PONV) still remains one of the final therapeutical challenges in anaesthesia
with an ongoing inacceptably high incidence of 20 to 60% after general
anaesthesia. With the introduction of the APFEL Score there is a way 
to screen patients preoperatively but therapeutical approaches are still not
satisfyingly applicable. After the introduction of new guidelines on preopera-
tive fasting times in many european countries there has been a discussion
whether a prolonged preoperative fasting time itself could be a cause for
PONV and consequently with applying the new guidelines incidence of
PONV should be reduced.
Materials and Methods: 50 healthy women undergoing laparoscopic 
hysterectomy were randomly divided into two groups. Group I was fas-
tened according to the “old scheme” (nil by mouth for at least 8 hours) and
group II was kept nil by mouth for solids for 6 hours and fluids for 2 hours
preoperatively. APFEL Score was calculated for every patient.

General anaesthesia was induced using propofol, fentanyl and rocuro-
nium and then maintained using volatile anaesthetics and continuous infu-
sion of remifentanil.
Results and Discussions: Demographical data of the patients did not sig-
nificantly differ. There were no significant differences in duration of surgery or
use of anaesthetics. Average APFEL Score in group I and II were 2.9 � 0.9
and 3.1 � 0.7, respectively. Incidence of PONV in group I was 52%.
Incidence of PONV in group II was 61%.
Conclusion(s): Incidence of PONV in both groups was high but reflected
the expected incidence calculated by the APFEL Score. Preoperative fasting
time does not seem to influence the incidence of PONV. There has been
hope that a reduced residual gastric volume achieved through drinking clear
fluids could also reduce the incidence of PONV, but at least in this group of
patients that does not seem to be the case. Since there are no studies on
this topic so far, further research is certainly necessary.
Reference:
1 Spies CD, et al. Preoperative fasting. An update. Anaesthesist 2003; 52:1039–1045.

A-18
Preoperative oral carbohydrate administration in ASA
physical status III–IV cardiac surgery patients
J.P. Breuer, V.v. Dossow, C.v. Heymann, E. Mackh, C.D. Spies

Department of Anaesthesiology and Operative Intensive, Charité 
Campus Mitte, Charité – University Med, Berlin, Germany

Background and Goal of Study: Preoperative oral intake of carbohydrate-
rich clear fluids in elective surgery patients (ASA I–II) is safe (1), improves
preoperative well-being (2) and reduces postoperative insulin resistance
(PIR) (3). This has not been tested in patients with higher ASA physical 
status.
Materials and Methods: Ethically approved 160 patients admitted for
open heart surgery after giving written informed consent were randomly
allocated to intake of a 12.5% carbohydrate drink (CHO, n � 56), flavoured
water (Placebo, n � 60), or overnight fasting (Control, n � 44). CHO and
Placebo were double-blinded and given to drink 800 ml during the evening
before and 400 ml on the morning of surgery. Patients were monitored from
induction of general anaesthesia (GA) until 24 hours postoperatively. Gastric
fluid volume (GFV) was estimated according to intraoperative passive gas-
tric reflux and subjective variables of preoperative discomfort were meas-
ured by 100 mm visual analogue scales. Blood glucose levels were equally
controlled to �10.0 mmol/l by standardised insulin treatment. Exogenous
insulin dosage was suggested a surrogate marker for PIR. Statistics:
Kruskal-Wallis-Mann-Whitney-U-Test, Brunner’s Analysis (ANOVA-type 
statistic).
Results: Thirst was significantly reduced in CHO [7 (0–75)mm] vs Control
[30 (0–90)mm, p � 0.01] and in tendency compared to Placebo [8 (0–76)mm
p � 0.06]. The groups did not differ in GFV [CHO 0 (0–80)ml vs Placebo 0
(0–150)ml vs Control 0 (0–200)ml, p � 0.39]. Regurgitation or aspiration
were not observed in any of the cases. Blood glucose levels and insulin
dosages did not differ between groups (p � 0.49 and p � 0.65). Subgroup
analysis of non insulin dependent diabetes mellitus (NIDDM) patients (CHO
n � 10, Placebo n � 14, Control n � 8) did not show differences in blood
glucose levels and insulin dosages (p � 0.28 and p � 0.47).
Conclusions: Oral intake of carbohydrate rich fluids in ASA III–IV patients
up to 2 hours before induction of GA does not seem to influence PIR; and
particularly not in patients with NIDDM. Preoperative CHO can be recom-
mended for patients up to ASA physical status IV.
References:
1 Spies CD, Breuer JP et al. Anaesthesist 2003.
2 Hausel J et al. Anesth Analg 2001.
3 Soop M et al. Am Physiol J Endocrinol Metab 2001.
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A-19
Supplemental oxygen reduce postoperative nausea but 
not vomiting after laparoscopic cholocystectomy
O. Kiskira, A. Pouliou, A. Kolotoura, N. Vassilas, V. Prapa, E. Anastassiou

Department of Anaesthesia & Pain Clinic, General Hospital of Elefsina,
Magoula – Elefsina, Greece

Background and Goal of Study: Postoperative nausea and vomiting
(PONV) is one of the problems feared by surgical patients. Supplemental
intraoperative oxygen is found to be effective or ineffective for PONV in
some studies. The mechanism by which supplemental oxygen reduces
PONV remains unknown but may be related to hyperoxia ameliorating sub-
tle intestinal ischemia secondary to bowel manipulation and/or compres-
sion. We therefore tested the hypothesis that supplemental perioperative
oxygen does not reduce the risk of PONV.
Materials and Methods: Sixty seven patients (ASA I–II, age 27–60), under-
going laparoscopic cholocystectomy were enrolled in a double randomized
study. Anesthesia was induced with midazolam 20 mcg kg�1, fentanyl 
2 mcg kg�1, propofol 2.5 mg kg�1 and cis-atracurium 0.15 mg kg�1. Patients
were given sevoflurane–remifentanyl anesthesia. The patients were randomly
assigned in two groups, group 1 received 40% oxygen balance air (n � 33),
group 2 received 80% oxygen balance air (n � 34). The incidence and the
severity of nausea (none, moderate, severe) and the episodes of vomits were
evaluated before living the PACU and then every 6th hour. Pain score was
assessed with VAS score. A rescue antiemetic tropisetron 5 mg i.v. was avail-
able where nausea persisted for more than 30 min or 2 episodes of vomits.
Factors known to influence nausea and vomiting were comparable in two
groups. We separately evaluate nausea and vomiting scores for 0 through 6 h
and 6 h through 24 h. The results were compared with Pearson chi square.
Results: There were difference in the incidence of nausea the first 6 hours
(P � 0.024), in total nausea (P � 0.036). There were no statistical difference
in the results for the 6th to 24th hour for nausea, for vomiting the first 6 hours
and for the 6th to 24th and in total vomiting (P 	 0.05).
Conclusion: Supplemental intraoperative oxygen was effective in preventing
nausea but not in preventing vomiting after laparoscopic cholocystectomy.
Reference:
1 Goll V, Akca O, Greif R, et al. Ondansetron is no more effective than supplemental

intraoperative oxygen for prevention of postoperative nausea and vomiting. Anesth
Analg 2001; 92:112–7.

A-20
The effects of pre-induction warming on preoperative anxiety
in surgery patients
O. Kimberger, C. Sonnleitner, U. Illievich, R. Lenhardt

Department of Anesthesiology and General Intensive Care, Medical
University of Vienna, Wien, Austria

Background and Goal of Study: Active warming of patients is not only able
to improve thermal comfort, but has also been shown to reduce anxiety in a
prehospital setting (1). We compared the efficacy of active warming with forced
air in the preoperative holding area with passive insulation and/or midazolam.
Materials and Methods: 80 patients were randomized in 4 groups in the
preoperative holding area:

1. passive insulation and placebo; 
2. passive insulation and midazolam (30 
g/kg); 
3. active warming with forced air and placebo; 
4. active warming with forced air and midazolam (30 
g/kg).

After an initial set of measurements the designated treatment was instituted,
a second set of measurements was performed in the OR, right before induc-
tion of anesthesia (30–45 min later). Thermal comfort and anxiety levels were
assessed with VAS 0–100 (0 intense cold/no anxiety; 100 intense heat/
severe anxiety) and patients’ anxiety was additionally measured with the
Spielberger State-Trait Anxiety Inventory (STAI).
Results and Discussions:

VASthermal VASanxiety STAI-state

Passive/Placebo 29.0 � 12.9 36.3 � 22.4 46.0 � 10.1
16.5 � 8.9 40.8 � 26.3 48.4 � 10.0

Passive/Midazolam 33.2 � 17.4 28.8 � 19.7 41.7 � 5.1
28.0 � 18.2 14.0 � 12.3* 39.1 � 4.9*

Active/Placebo 31.3 � 17.0 34.7 � 21.2 42.4 � 5.6
43.5 � 10.9* 30.0 � 19.3 42.2 � 5.8

Active/Midazolam 23.3 � 9.5 46.5 � 24.3 44.1 � 7.8
42.2 � 10.4* 16.0 � 13.9* 41.2 � 8.6*

All results first/second measurement; mean � SD.
* p � 0.05; ANOVA for repeated measurements.

Conclusions:
1. Prewarming with forced air provides better thermal comfort in the pre-

operative area. 
2. It does not reduce preoperative anxiety adequately in comparison to

midazolam. 
3. A combination of prewarming and midazolam can be recommended.
Reference:
1 Kober A. Mayo Clin Proc 2001; 76: 369–375.

A-21
Prospective randomised controlled trial of combination
antiemetic prophylaxis in patients undergoing breast surgery
N. Kumar, H. du Plessis, P. Gururaj, J. Olson

Department of Anaesthetics, Grampian University Hospitals, Aberdeen,
United Kingdom

Background and Goal of Study: Post operative nausea and vomiting
(PONV) are common adverse events following surgery and is very distress-
ing to the patient. The concept of balanced antiemesis using combination of
antiemetic drugs has gained popularity in recent years and has been suc-
cessfully used in gynecological surgery (1). Our intention was to examine
whether the same benefits extended to patients undergoing breast surgery.
Materials and Methods: Following ethics committee approval and written
informed consent 90 patients undergoing elective breast surgery were
included in the study. The patients were randomly allocated into 3 groups to
receive either placebo or dexamethasone 4 mg �ondansetron 4 mg or
ondansetron 4 mg �cyclizine 50 mg. The drugs were administered intra-
venously at induction of anaesthesia in a double blind fashion. A standardized
anaesthetic technique was used. Diclofenac suppository and Bupivacaine
0.5% infiltration was used to supplement analgesia. Prochlorperazine
12.5 mg was used as the rescue antiemetic in the recovery room. Patients
were asked if nausea or vomiting had occurred in three time periods (0–3,
3–12 or 12–24 hours postoperatively with only 2 possible answers (yes/no).
Continuous data was analysed using Student’s t test and ANOVA and other
data was analysed using Chi-squared test.
Results and Discussions:

Incidence of nausea and vomiting. Values refer to number (%) of patients.

Placebo(P) ond � dexa(OD) ond � cycl(OC)

Nausea 15(50%) 3(10%) 10(33%)
p � 0.05, OD vs OC & P

Vomiting 12(40%) 1(3%) 6(20%)
p � 0.05, OD vs OC & P

Conclusion(s): The combination of dexamethasone and ondansetron signif-
icantly decreased the incidence of nausea and vomiting after breast surgery.
Reference:
1 Ahmed AB, Hobbs GJ, Curran JP. BJA 2000;85:675–82.

A-22
Optimizing the prediction of perioperative mortality in
vascular surgery using a customized probability model
M.D. Kertai, E. Boersma, J. Klein, M. van Sambeek, O. Schouten, 
H. van Urk, D. Poldermans

Department of Cardiology, H556, Erasmus MC, Rotterdam, 
The Netherlands

Background and Goal of Study: This study aimed to revise and customize
the Revised Cardiac Risk (Lee) index to estimate the probability of perioper-
ative all-cause mortality in patients undergoing noncardiac vascular surgery.
Materials and Methods: We studied 2,310 patients (mean age, 67.8 � 11.3
years; males 1,747) who underwent acute or elective major noncardiac vas-
cular surgery between 1991–2000 at the Erasmus MC. In a total of 1,535
patients was assigned for model development, in which the association
between predictor variables and mortality occurring within 30 days after sur-
gery were identified to revise and customize the Lee-index, which was then
evaluated in a validation cohort of 773 patients.
Results and Discussions: The perioperative mortality rates were similar in
the development (n � 103, 6.7%) and validation populations (n � 50, 6.1%).
The customized risk-prediction model for perioperative mortality identified
and allocated scores to type of vascular surgery (acute abdominal aortic
aneurysm rupture, �43; thoraco-abdominal and abdominal aortic surgery,
�26; infrainguinal bypass, �15; carotid endarterectomy, 0), ischemic heart
disease (�13), congestive heart failure (�14), prior stroke (�10), hypertension
(�7), renal dysfunction (�16) and chronic pulmonary disease (�7) associated
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with increased risk, whereas beta-blocker (�15) and statin use (�10) with a
lower risk of mortality.

Conclusions: The customized index provides more detailed information
than the Lee-index about the type of vascular procedure, clinical risk factors
and concomitant medication use.

A-23
Prevention of succinylcholine-related fasciculations and
myalgia. A systematic review of randomized trials
J.U. Schreiber, C. Lysakowski, T. Fuchs-Buder, M.R. Tramér

Department of Anesthesiology, University of Saarland, Homburg, Germany

Background and Goal of Study: Succinylcholine is often used for rapid
sequence induction (1). Fasciculation and myalgia are frequent succinyl-
choline-related adverse effects. The relative efficacy of pharmacological
pretreatments to prevent these adverse effects remains unclear (2).
Materials and Methods: Extensive search for full reports of randomized tri-
als (to 2.2004) that tested pretreatments vs. placebo for the prevention of
succinylcholine-related fasciculation and myalgia. Dichotomous data on
fasciculation, myalgia, and pretreatment-related adverse effects were com-
bined using a fixed effect model.
Results and Discussions: 52 trials (5,318 patients) tested a large variety of
pretreatments. In control groups, the average incidence of fasciculation was
95%, and of myalgia at 24 hours was 50%. No relationship between inci-
dence of fasciculations and incidence of myalgia was found. Low-dose non-
depolarizing myorelaxants, sodium-channel-blockers (lidocaine, phenytoin),
and magnesium were most effective in preventing fasciculation (number-
needed-to-treat, 1.5 to 2.5). Best prevention of myalgia after 24 hours was
with low-dose rocuronium or gallamine and sodium-channel-blockers 
(number-needed-to-treat, 3), and with non-steroidal anti-inflammatory drugs
(number-needed-to-treat, 2.5). With low-dose myorelaxants there was an
increased incidence of blurred vision, weakness, and difficulty in swallowing
and breathing.
Conclusion: Low-dose myorelaxants, magnesium and sodium channel-
blockers may be used to prevent succinylcholine-related fasciculation. Non-
steroidal anti-inflammatory drugs are most efficacious for the prevention of
myalgia. With low-dose non-depolarizing myorelaxants, there is a finite risk
of potentially serious paralyzing adverse effects.
References:
1 Hofmockel R. et al., Anaesthesist 2003; 52: 516–21.
2 Wong SF. et al., Anaesthesia 2000; 55: 144–52.

A-24
Recursive partitioning analysis provides a more patient-
centric perspective on predicting adverse-event 
occurrence than logistic regression analysis
F. Orkin, L. Dohlman

Department of Anesthesiology, PennState University College of Medicine,
Hershey, USA

Background and Goal of Study: To compare the usefulness of recursive
partitioning (RP) to logistic regression (LR) analysis in studying the occur-
rence of unplanned hospital admission after outpatient surgery.
Materials and Methods: A case-control study had been conducted at a US
university hospital and analyzed with LR. The data set was subjected to RP:
396 unplanned admissions (cases) and 396 patients not admitted (controls);
data included age, gender, ASA physical status, anesthetic method, dura-
tion of anesthesia, surgical severity (5-point clinical-invasiveness scale), and

whether anesthesia ended after 1600 h. RP algorithm CART (Classification &
Regression Trees) was used to repetitively (recursively) divide (partition) the
study population into subgroups in relation to the outcome; Fisher’s Exact
Test was used for hypothesis testing, with P � 0.05 considered to indicate
statistical significance.
Results and Discussion: CART correctly classified outcomes of 80% of
subjects, identifying a set of predictors for unplanned admission similar to
those identified with LR: Anesthetic method (general or spinal/epidural
anesthesia vs. alternate methods) and duration were the strongest predic-
tors, with smaller contributions from age, gender, and surgical severity.
General or spinal/epidural anesthesia was associated with a 5-fold higher
rate of admission compared to alternate methods (P � 0.0001), which was
influenced by duration of anesthesia. Even among shorter cases, admission
was more likely for older men having higher severity surgery.
Conclusions: RP provided a more intuitive and patient-centric view of risk
of unplanned hospital admission after outpatient surgery. Its tree-like output
identified sources of unplanned admission as the method exploited lack of
homogeneity among the population and interactions among risk factors.
Indeed, different subgroups had somewhat different risk factors for the
same outcome. While LR presents relative importance of risk factors suc-
cinctly (e.g., odds ratios), such a presentation inherently averages influence
of risk factors over the entire population and ignores heterogeneity of the
population and possibility of interactions among risk factors. RP and LR
complement each other in providing a more comprehensive, informative
perspective that is likely to be more helpful in quality improvement efforts.

A-25
Myasthenic crisis in patients after thymectomy – assessment
of risk factors
J. Tyczka, J. Nadolski, C. Piwkowski, W. Dyszkiewicz

Intensive Therapy Unit, Pulmonary Disease and Thoracic Surgery Center,
Poznan, Poland

Background and Goal of Study: Thymectomy as a standard procedure in
patients with myasthenia gravis (MG) may be responsible for postoperative
exacerbation of symptoms of MG. Only few studies concerning this subject
were published and their results are controversial. The aim of the study was
to identify factors associated with the increased incidence of myasthenic
crisis in the postoperative period.
Materials and Methods: We analyzed retrospectively the postoperative
course in 67 patients (age 34.8 � 13.7 y, 46 women and 21 men) after
thymectomy operated on between 1995–2002. The following factors were
evaluated: age, sex, grade of symptoms (MGFA Clinical Classification and
Osserman classification), presence of bulbar symptoms, time from the onset
of symptoms to thymectomy, anticholinesterase and steroid use, preopera-
tive lung function (VC, FEV1, FEV1/VC), Leventhal scoring system, methods
of anesthesia (TIVA or balanced anesthesia with inhalation agent, with or
without TEA, use of myorelaxants) and surgery (sternotomy or video-
assisted thoracic surgery), presence of thymoma and coexisting diseases.
Statistical analysis was performed using chi-square test and p � 0.05 was
regarded as significant.
Results and Discussions: Extubation after surgery was delayed in 23
patients (34.3%). Eight patients (11.9%) developed myasthenic crisis on
4 � 1.4 postoperative day, 4 of them (50%) needed ventilatory support for
96 � 8.5 h. Thymoma was found in 11 patients (16.4%). The statistical
analysis showed that only MGFA clinical classification � IIIA and VC � 80%
were significant factors for development of myasthenic crisis in the post-
operative period (p � 0.05). We found no correlation of preoperative status,
anesthetic type or surgical approach with delayed extubation. Leventhal
scoring system had no predictive value in this group of patients.
Conclusion: More advanced clinical stage of MG according to MGFA
Clinical Classification and decreased vital capacity were identified as the
risk factors for myasthenic crisis in postoperative period after thymectomy.
References:
1. Jaretzki A et al. Ann Thor Surg 2000;70:327–334.
2. Leventhal SR et al. Anesthesiology 1979;51:S151.

A-26
Adrenal function during pre and postoperative phase in
elective abdominal surgery
G. Schuepfer, F. Studer, S. Zweifel, C. Henzern

Dept. of Anesthesiology, Kantonsspital Lucerne, Lucerne, Switzerland

Background and Goal of Study: Few epidemiological data exist on the adre-
nal function in patients undergoing elective abdominal surgery. Therefore
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patients with pathological adrenal response were identified by a preopera-
tive ACTH stimulation test and followed till discharge.
Materials and Methods: After approval of the ethics committee and
informed consent of the participants, adult patients scheduled for major
abdominal surgery were enrolled in this study. Patients with a history of 
glucocorticoid therapy, endocrine diseases, acute pulmonary or any other
medical complaints were excluded. For the low-dose ACTH test, an intra-
venous bolus injection of 1 mcg (1–24)-corticotropin was given. Baseline
and stimulated plasma cortisol were measured on the day before surgery
(p1), immediately after surgery (p2), in the morning of the first postoperative
day (p3) and the day of discharge (p4). A normal response to intravenous
ACTH was defined as a stimulated plasma cortisol concentration 	550 nmol/l
(20 mcg/dl).
Results and Discussions: 99 patients were included in this cohort study
and all patients were followed according to the protocol. Pathological sub-
group: At p1, 41 of 99 patients had a formal pathological ACTH test. 
26 (63%) of this group (n � 41) had also a deficient response to ACTH imme-
diately after surgery. On the first postoperative and the discharge day, in 20
patients (48.7%) the test remained pathological. The other patients of this
subgroup had a normal response to ACTH under the surgical stress (p2–p4).
Normal subgroup: At p1 58 of 99 patients had a normal ACTH test. 36(61%)
of them (n � 58) had also a normal response to ACTH immediately after sur-
gery. In 33 patients of this group the low dose ACTH test on the first post-
operative day was normal. At discharge day, 40 patients were normal. The
summarised results of the ACTH tests for both groups were as following:
58.6% of 99 patients at p1, 51.5% (n � 51) at p2, 54.5% (n � 54) at p3 and
60.6% (60) had a normal response to all the low-dose ACTH tests performed
pre- and postoperatively.
Conclusion(s): In a high proportion of these cohort partial adrenal insuffi-
ciency can be diagnosed. In the majority of these patients the adrenal
response to ACTH remains deficient in the postoperative time.

A-27
Intraoperative events: four years of a systematic collection
E. Lambert, Y. Auroy, S. Ausset, C. Pelletier, T. Leclerc, B. Lenoir

Department of Anesthesiology and Intensive Care, H.I.A. Percy, 
Clamart, France

Background and Goal of Study: The systematic collection and analysis of
incidents is highly recommended. The purpose of this study is to assess
continuously collected events and to compare their associated factors.
Materials and Methods: From 01/2000 to 04/2004, every anesthesia is
described with the patient features, the anesthetic technique and the occur-
rence of events (out of a list of 58), using a preformatted sheet then scanned
and recorded in a data base. The herein analyzed events are bradycardia
(brad), hypotension (hTA), hypoxemia SpO2 � 90% (hO2), bronchospasm
(bronsp), unexpected difficult intubation (UDI), esophageal intubation (esint),
regional anesthesia failure (RAf). A multivariate analysis was performed to
assess the associations between these factors and age in quartile (Q), Post
Anesthesia Care Unit length of stay (Q), surgery duration (Q), ASA physical
status, emergency (versus elective surgery), number of spots on the respon-
sibility of 1 anesthesiologist.
Results and Discussions: All the anesthesia procedures have been ana-
lyzed (n � 19118). The odds ratio (OR) are:

brad hTA hO2 bronsp UDI esint RAf

Age 2nd Q 0.83 1.68 1.07 0.83 1.92 2.07 0.95
Age 3rd Q 1.17 5.64 1.33 1.08 3.87 3.54 0.78
Age 4th Q 1.67 8.56 0.82 0.49 1.94 1.82 0.84

Pacu 2nd Q 2.31 2.54 1.09 1.85 0.97 1.89 2.04
Pacu 3rd Q 2.37 2.75 2.48 2.06 1.02 1.39 1.86
Pacu 4th Q 2.46 3.69 3.33 2.21 1.72 1.84 1.77

Surg 2nd Q 1.52 2.14 0.96 0.85 1.99 1.99 1.76
Surg 3rd Q 1.77 3.30 0.61 0.83 2.37 1.85 1.57
Surg 4th Q 2.40 5.04 0.91 0.69 3.38 1.53 1.41

ASA 2 0.77 1.26 2.07 1.50 1.18 0.87 0.91
ASA 3 0.67 1.37 4.90 1.25 1.28 0.96 0.74
ASA 4 0.11 1.55 5.49 1.20

Emergenc. 0.47 0.79 1.15 1.45 1.33 1.39 2.03

An. 	 1spot 1.06 1.11 1.50 1.35 1.17 1.17 1.15

Reference group (OR � 1) is not displayed. Age is strongly associated with
hTA. OR are very dissimilar, some differences (hTA, brad vs the others) can
be explained by the event collection method. May be organizational events
could be better quality indicators in anesthesia practice.

Conclusion: Events should be studied separately (to adjust the size of the
population exposed to the risk) and more clearly defined to become really
relevant indicators.

A-28
Risk management valuing anaesthesiologist’s experience
S. Parente, R. Loureiro

Department of Anaesthesiology, S. Francisco Xavier Hospital and Council 
for Quali, Oeiras, Portugal

Background and Goal of Study: Anaesthesiologists have an accumulated
body of experience that can be used in risk management. How can one
gather and systematise that lived experience in a way that can be useful in
risk management.
Materials and Methods: Gathering and ranking of risk factors by means of
a relation matrix filled in by senior anaesthesiologists (n 	 43).
Results and Discussions: The information that emerged from the accumu-
lated live experience of the senior anaesthesiologists points to a set of 
3 groups of risk factors:
poor leadership; poor communication; lacking of clear tested procedures
(1°group)
production pressure; long hours (2°group)
poor facilities; poor or missing equipment; shortage of trained professionals
(3°group)
Conclusion(s): Relation matrix can be a useful method for acquiring and
systematizing lived experience data into information relevant to risk man-
agement in anaesthesiology, providing a retrospective blame-free tool since
it can be used anonymously.
References:
1 To Err Is Human: Building a Safer Health System (2000), Institute of Medicine.
2 Cooper JB, Newbower RS and all Preventable anesthesia mishaps: a study of human

factors Quality and Safety in Health Care 2002;11:277–283.

A-29
Prediction and prevention of lethal outcomes after 
prolonged abdominal surgery
I.B. Zabolotskikh, V.A. Klevko, D.V. Bolotnikov, S.V. Grigoriev

Department of Anesthesiology, Intensive Care and T, Kuban State Medical
Academy, Krasnodar, Russia

Background and Goal of Study: The important goal of the intensive care is
prediction and prevention of lethal outcomes after the surgery. The response
to surgery stress is determined by the awakeness level (AL). Registration
and analysis of the level of DC-potential (DCP) is one of the methods
(Guinjoan SM et al., 1995) for assessing the AL. Depending the level of DCP
defines the low, optimal or high awakeness level.
Materials and Methods: 1013 patients underwent elective prolonged
abdominal surgery were studied. In an hour after the end of surgery registra-
tion of DCP was performed. In group 1 (DCP �15 to �25 mV) all the patients
(n � 780) was managed only with the basic intensive care (pain manage-
ment, antibacterial prophylaxis, correction of electrolyte disorders, proteine
losses, coagulation disorders, parenteral/early enteral nutrition). In group 2
(n � 233) supplementary intensive care was added depending on AL. In
case of low AL intensive care was directed on the central nervous system
(CNS) activation and/or elimination of tissue hyperhydration, whereas in
case of high AL intensive care was directed on the CNS inhibition and/or
elimination of tissue dehydration. The severity of state was assessed by the
APACHE III score. Statistical differences was assessed using the Mann–
Whitney U-test.
Results and Discussions: Mortality (%) depending on APACHE III score:

APACHE III score 40–49 50–59 60–69 70–79 80–89 90–99 100–109 	110

Group 1 3.0 2.1 3.5 7.2 5.5 12.7 18.3 66.1
Group 2 0 0 0 0 0 0 6.2* 47.7*

* p � 0.05 using the Mann–Whitney test.

There were no lethal outcomes in all patients with APACHE III score less than
40 and in group 2 patients with APACHE III score less than 100. In group 2
using of supplementary intensive care result in less mortality in comparison
with group 1.
Conclusion: Registration of DCP and correction of intensive care depend-
ing on AL can reduce the lethality rate in patients with a high risk of 
in-hospital death after prolonged abdominal surgery.
Reference:
Guinjoan SM, Bernabo JL, Cardinali DP. J Neurol Neurosurg Psychiatry. 1995 Sep;59(3):

299–302.
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A-30
A survey of anaesthesia in Catalonia in 2003 (ANESCAT)
J. Canet, S. Sabaté, J. Castillo, A. Alcón, F. Escolano, M. Lucas, 
S. Munoz, C. Hervàs

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

Goal of Study: We conducted an extensive survey of anaesthetic activity in
Catalonia in 2003 in order to know its impact on the general population, to
quantify the workload and to describe common practices.
Methods: We designed a prospective, cross-sectional questionnaire sur-
vey asking anaesthesiologists to report every anaesthetic procedure per-
formed on 14 randomised days in 2003. All public and private hospitals (131)
practising anaesthesia around Catalonia (6,704,146 inhabitants) partici-
pated in the survey. This was a representative population sample and
included data on characteristics of patients, anaesthetic techniques and
type of procedure for which anaesthesia was required. We extrapolated
anaesthetic activity according to demographics and calculated distribution
of anaesthetic techniques and type of procedure. Data are expressed as
medians (10–90%) or 95% confidence intervals.
Results: A total of 23,136 questionnaires were collected. This extrapolates
to 603,189 anaesthetic procedures performed in Catalonia in 2003. Based
on the current population, the annual rate of anaesthesia was 9% (95% CI:
8.6 to 9.4%). This rate ranged from 1.8% in girls aged 10–14 yr to 22% in
men aged 75–79 yr. Fifty-eight percent of anaesthetic procedures were per-
formed in women. The median patient age was 52 (21–78) yr. The percent-
age of cases assigned to ASA �3 was 26.8%, emergency 20.3% and
outpatient 34.4%. Median duration of anaesthesia was 60 (20–175) min.
Regional anaesthesia was the technique used most often (41.5%).
Anaesthesia for orthopaedics was the most frequent procedure (18.7%) 
and anaesthesia was used for non-surgical procedures in 10.4% of the
cases.
Conclusions: Our results show an annual rate of anaesthesia similar to fig-
ures found in other national surveys (1,2). However, substantial qualitative
differences were found in relation to practices such as kind of anaesthetic
techniques and procedures for which anaesthesia was used. We think that
national and multinational surveys would be useful in order to foresee
changes in the evolution of the anaesthetic practices and workload in
Europe.
References:
1 Clergue F, Auroy Y, Péquignot F, et al. Anesthesiology 1999;91:1509.
2 Peduto VA, Chevallier P, Casati A. Minerva Anestesiol 2004;70:473.

A-31
Physical status and major adverse events in 36,313
anaesthetics at tertiary hospital
S. El-Rouby, H. Al Oufi, H. Negmi, P. Harrington, M. Shoukri

Department of Anesthesiology, King Faisal Specialist Hospital and
Research Center, Riyadh, Saudi Arabia

Background: The anesthetics adverse events in a tertiary hospital in the
Middle East have not been previously reported.
Aim of the Study: A prospective study of the major adverse anesthetic
events and its relation to patient physical status.
Methods: Data from 36313 non-cardiac anesthetic were collected over 
5 years (1994–1999) American Society of Anesthesiologist’s Classification
(ASA) was used for preoperative physical status assessment. Adverse events
were recorded in the operating room by the anesthesiologist, Post-Anesthesia
Unit (P.A.C.U) and postoperative within 24 hours by an anesthetist. Data were
encoded using a customized database. Cardiac arrest, aspiration, neurologi-
cal deficits, and death were analyzed using SAS software.
Results: ASA (3.4.5) were 29.9%, (2) was 39.6%, and (1) was 30.5%.
Results were reported as rates/10,000 anesthetics. Cardiac arrest was
encountered in (5.51). Intraoperative was (3.03) and PACU was (2.48) and its
relationship to ASA was highly significant (p-value � 0.001). Aspiration was
encountered in 1.9 anesthetics: intraoperatively (1.38) and PACU (0.55).
Neurological deficits occurred in (2.2). The peri-operative mortality rate was
(4.13) intraoperative was (0.083) and PACU was (1.65) and postoperative
within 24 hours was (1.65), its relations to ASA were highly significant
(p � 0.0001). The percentage of aspiration and neurological events are
related to the ASA classification but not statistically significant, because of
the insufficient number of events. No major complication was recorded in
caesarian sections.
Conclusion: The incidence of adverse events correlates with ASA physical
status classifications. Preoperative identification and treatment of patient
risk factors could improve anesthetic outcome.

A-32
The anaesthesiologist in Croatia: patient’s view
G. Zivanovic-Posilovic

Department of Anaesthesiology, General Hospital Dr Ivo Pedisic Sisak,
Sisak, Croatia

Background and Goal of Study: Anaesthesiology as a discipline is taking
great steps forward in the last few decades, giving the anaesthesiologists
the opportunity to move out of a shadow. Is a patient’s perception of an
anaesthesiologist accordingly changing?
Materials and Methods: On a sample of 111 patients operated in our
General hospital we tried to establish their perception of our duties and our-
selves and to compare our results with similar foreign investigations, since
such investigation has not been conducted in Croatia so far. The data were
collected using a questionnaire, distributed at the end of preoperative visit.
We also examined the impact of an information booklet, provided only to the
patients who preoperatively visited our preanestetic clinic (54), as well as the
impact of the previous operation to their knowledge (66). The results were
compared using Chi-square test.
Results: Only 60.4% of our patients knew anaesthesiologists are doctors,
comparing to 100% for surgeons and 80.2% for internists, which is compa-
rable to study from Netherlands (1). Patients who were previously operated
(69.7% vs 46.7%), as well as those who got the information booklet (74.1%
vs 47.4%) were signifficantly better informed about this basic fact
(p � 0.05). Except painless delivery (patients who got the information book-
let were signifficantly better informed, p � 0.05), we could not establish any
difference in the knowledge between the investigated groups. The results 
of our study are corresponding with the results of the recent study from
Finland (2), especially concerning the duties outside the operating room.
Conclusions: The knowledge of our patients is poor, confirming the fact
that anaesthesiologist still works in shadow. We can also confirm allready
established facts that previously operated patient does not mean well
informed patient and the poor impact of the information booklet to the
knowledge of our patients as well. Better knowledge about painless delivery
is a bit surprising, since our study was not conducted in the obstetric
department and we had more male examinees (60.4%).
References:
1 van Wijk MG, Smallhout B. Anaesthesia 1990;45:679–682.
2 Tohmo H, Palve H, Illman H. Acta Anaesthesiol. Scand 2003;47:664–666.

A-33
Anaesthetic records – are we up to scratch?
B. Ulyatt, N. Ledingham, E. Harrison, D. Burke

Department of Anaesthetics, St. Johns Hospital, Livingston, United Kingdom

Background and Goal of Study: This project was undertaken to ascertain
the quality of documentation associated with anaesthesia in Scotland. In
1996, recommendations as to the content of the anaesthetic record chart
were published by the Royal College of Anaesthetists (RCOA)1. A 1997
study2 in North West England concluded that no anaesthetic chart compiled
fully with these guidelines and suggested a review of the design of their
charts.
Materials and Methods: We have performed a similar exercise and exam-
ined charts from 27 of the 29 NHS departments administering anaesthesia
in Scotland. We also audited 202 ‘completed’ charts in two district general
hospitals against the RCOA guidelines. This was in order to assess docu-
mented information, irrespective of printed data fields.
Results and Discussions: No Scottish anaesthetic chart was fully compli-
ant with current guidelines, with the mean number of recommended fields
present being 50% (23–80%). In the two hospitals studied the anaesthetist
present was only recorded on 68% and 85% of occasions respectively and
the timing of drugs and fluid administration in 69% and 97% of cases. The
fields for ‘name of patient’ and ‘operation performed’ were not present on
100% of forms! These omissions of information could cause problems for
future anaesthetics or make legal cases less defensible and accountable.
Conclusions: There has been little improvement in standards of documen-
tation and certain fields are consistently omitted. The anaesthetic chart is
not a legal requirement but it could be construed that a lack of documenta-
tion reflects inattention of the anaesthetist for the patient3. We have
designed an anaesthetic chart that meets the RCOA criteria and could
potentially be implemented throughout Scotland. It is available online at
http://www.show.scot.nhs.uk/wlt/anaesthesia.asp
References:
1 Royal College of Anaesthetists. Newsletter 1996; 27: 8–9.
2 Smith A. New College guidelines for anaesthetic records – How do current forms

measure up? Royal College of Anaesthetists. Newsletter 1997; 36.
3 National Health Service Executive. Patients’ Charter. London: Statienary Office 1996.
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A-34
Clinical sings of neuromuscular blockade recovery as
guideline for safety reversal assessment
R. Jankovic, S. Konstantinovic

Department for Anesthesia and intensive care Surgica, University Clinical
Center-Nis, Nis, Serbia and Montenegro

Background and Goal of Study: Different clinical sings have variable val-
ues in predicting neuromuscular blockade (NMB) recovery (1,2). The goal of
this study was to exam if clinical sings of NMB recovery could be used as
guideline for safety reversal assessment in absence of adequate and objec-
tive NMB monitoring.
Materials and Methods: We have investigated 45 ASA I or II patients, during
propofol–fentanyl anesthesia and pancuronium induced NMB. The patients
were randomly allocated into 3 groups of 15, based on reappearance of the
second (Group I), third (Group II), or fourth (Group III) TOF response in each
anesthesia. NMB was evaluated by electromyography at the adductor pollicis
muscle using a Datex Relaxograph® (T1, TOFr, number of TOF responses).
Before neostigmine was administered, we evaluated the quality (poor, medium,
good) of clinical sings that suggest NMB recovery such as: eye opening,
tongue protrusion, ability to sustain arm lift 	15 sec and head lift 	5 sec.
Results and Discussions: Data are shown in Table.

Clinical answer

Poor Medium Good

Eye opening Group I 4/15*# 1/15* 0/15*#

Group II 0/15 3/15 12/15
Group III 0/15 0/15 15/15

Tongue protrusion Group I 9/15*# 6/15# 0/15*
Group II 0/15 10/15 5/15†

Group III 0/15 1/15 14/15
Arm lift 	15 sec Group I 15/15* 0/15 0/15

Group II 9/15† 6/15† 0/15
Group III 1/15 13/15 1/15

Head lift 	5 sec Group I 15/15 0/15# 0/15
Group II 15/15† 0/15† 0/15
Group III 5/15 7/15 3/15

*p � 0.05 I vs. II; #p � 0.05 I vs. III; †p � 0.05 II vs. III.

Conclusion(s): Eye opening and tongue protrusion might be used as
guideline for safety reversal assessment.
References:
1 Hayes AH. et al. Anaesthesia, 2001; 56: 312–8.
2 Debaene B. et al. Anesthesiology, 2003; 98: 1042–8.

A-35
How clean are we? – an audit studying hand washing for
aseptic procedures amongst anesthetists
S.R. Strachan, E. Williams

Dept. of Anaesthetic, St Georges NHS Trust, London, United Kingdom

Background and Goal of Study: Anesthetists perform procedures asepti-
cally e.g. central line insertion, epidural and spinal anesthesia. Infectious
complications are rare but we should always strive to reduce the risk of
adverse consequences. The purpose of this audit is to examine our hand-
washing technique. A literature search has revealed no similar studies.
Materials and Methods: 20 anesthetists and 20 scrub nurses (controls)
were studied. Once the subject had scrubbed they were asked to imprint
their dominant hand onto a horse blood agar plate. These were incubated
for 24 hours. The numbers of colony forming units (CFU) were then counted
and the two cohorts compared.
Results and Discussions:

Figure. Graph of the number of CFU grown after 24 hours incubation on a horse blood
agar plate.

Statistical analysis
Anesthetists: Mean no. CFU 116.3, S.D. 134.2
Controls: Mean no. CFU 23.7, S.D. 56.2
Mann Whitney U Test: U 71.5, p � 0.01

The results show that the hands of anesthetists are significantly less sterile
than the controls. Hand hygiene is important in preventing infection and it is
our responsibility to take every reasonable precaution to reduce the risk of
harmful sequelae.
Conclusion: This audit highlights our current poor practice. We must aim to
improve upon our present hand washing technique. I suggest the best way
we can do this is to follow the guidelines set by our own association1.
Reference:
1 Association of Anaesthetists of Great Britain and Ireland. Infection Control in

Anaesthesia. London: AAGBI, 2002.

A-36
Are patients in Croatia as satisfied with anaesthesia 
service as elsewhere?
T. Goranovic, B. Vitkovic, S. Savic, M. Milic, S. Gasparovic

Department of Anaesthesiology, Clinica Hospital Dubrava, Zagreb, Croatia

Background and Goal of Study: Published papers on patient satisfaction with
anaesthesia service reported high levels of patient satisfaction (1). However, all
of these studies came from high developed countries. Croatia belongs to the
group of developing countries so we wanted to find out the level of patient sat-
isfaction with anaesthesia service in Croatian hospital settings and compare it
with the published results (2,3). We hypothesized that the level of country’s eco-
nomic development is a predictor of satisfaction with anaesthesia.
Materials and Methods: We studied 220 consecutive patients having elec-
tive surgery during a 2-month period. Perioperative variables were gathered
and patient satisfaction was assessed using our own developed question-
naire completed by the patient within 24 h of surgery. For the collection of
perioperative data, written informed consent was not required by the ethic
committee. Patient written informed consent was obtained for the postoper-
ative questionnaire.
Results and Discussions: Table shows our results compared to published
papers.

Level of satisfaction Our study Myles et al. (2) Tong et al. (3)

Satisfied 98.0% 96.8%* 98.9%*

Compared to the published papers, there is no significant difference in reported level of
satisfaction (*p � 0.05).

Conclusion(s): Patients in Croatian hospital settings are as satisfied with
the delivery of anaesthesia care as the patients in high developed countries.
Country’s economic status has no impact on patient satisfaction with 
anaesthesia.
References:
1 Le May S, Hardy JF, Taillefer MC et al. Can J Anaesth. 2001;48:153–61.
2 Myles PS, Wiliams DL, Hendreta M et al. Br J Anaesth. 2000;84:6–10.
3 Tong D, Chung F, Wong D. Anesthesiology 1997;87:856–64.

A-37
Perioperative complications correlate with acid–base 
balance in elderly trauma patients
G. Vitale, F. Sala, F. Consonni, M. Teruzzi, M. Greco, E. Bertoli, 
M. Bonacina, A. Oliva, P. Maisano

Department of Anesthesia, S.Gerardo Hospital, Monza, Italy

Background and Goal of Study: The Fencl–Stewart approach to acid–base
disorders, simplified by Story et al.,1 estimates the base excess (BE) effects of
strong ion, albumin (A) and unmeasured anions (UA). It has been suggested
that the UA component of BE is a clinical marker for mortality in an Intensive
Care population.1 We examined the importance of each of the BE effects on
perioperative complications in a population of elderly trauma patients.
Materials and Methods: Arterial blood gas analysis, plasma albumin and
electrolyte levels were measured at hospitalization in consentient consecu-
tive patients aged 	70 scheduled for femur fracture repair. BE was deter-
mined by a blood gas machine. BE effects were defined as1: Na-Cl
effect � [Na�]-[Cl�] � 38; A effect � 0.25  [42-albumin]; UA effect � BE –
NA-Cl effect – A effect. Patients were blindly observed during surgery and
for 7 postoperative days. Total number of complications (hypotension, car-
diac symptoms, respiratory failure, oliguria, anemia [Hb � 10 mg/dl], infec-
tions and cognitive deterioration) was correlated with each BE effect using
linear regressions. Predictive values (PV) of significant BE effects on compli-
cations were tested using Chi-square and Fisher’s Exact Test.
Results and Discussions: 38 patients (81 � 7 years, 22 were ASA3, 16
ASA2) were studied. Number of complications significantly correlated with
standard BE and UA effect (both p � 0.003) but not with Na-Cl or A effects. BE
and UA values � �2 were associated with occurrence of 	2 complications
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(both p � 0.01) with similar positive PV (BE: 100%; UA: 85%) and better
negative PV for UA (BE: 64%; UA: 75%).
Conclusion(s): In elderly trauma patients, at risk for undetected hypov-
olemia and hypoperfusion2, a simplified analysis of acid–base balance iden-
tifies patients who will develop perioperative complications. The hypothesis
that UA effect may guide fluid therapy, leading to improved outcome,
requires further evaluation.
References:
1 Story DA, Morimatsu H, Bellomo R. Br J Anaesth 2004; 92: 54–60.
2 Venn R, Richardson P, Ploniecki J et al. Br J Anaesth 2002; 88: 65–71.

A-38
Quality survey of pre-operative assessment: influence of a
standard questionnaire
F. Mesina, C. De Deyne, M. Judong, E. Vandermeersch, R. Heylen

Dept. of Anesthesia, Ziekenhuis Oost-Limburg, Genk, Belgium

Introduction: Pre-operative assessment, allowing exchange of essential
medical information between patient and anesthesiologist, is the best guar-
antee for not only a safe anesthesia procedure, but also for a high patient
satisfaction. Since recently, we introduced an electronic standard question-
naire, available for all patients, as guide to our pre-operative assessments.
In the present paper, we surveyed a one-week period, for all pre-operative
assessments for all elective procedures in our hospital.
Materials and Methods: We prospectively surveyed all pre-operative data
of all patients scheduled for week 22-2004. A resident, not involved in daily
anesthesia care, collected all data from the questionnaire, from the pre-
operative assessment and from the medical record of the patient. An impor-
tant issue was to analyse the role of the standard “yes-no” questionnaire in
the whole pre-operative assessment process.
Results: A total of 425 patients were scheduled for an elective surgical pro-
cedure in week 22. 134 pts were admitted to hospital the day before surgery.
All 134 pts underwent pre-operative assessment on the day before surgery.
For these pts, the use of a standard questionnaire did add very little relevant
information, as well for the patient as for the anesthesiologist, as most of the
information was found in the medical record of the patient.

For the 291 pts admitted on the day of surgery (day clinic or short stay),
the standard questionnaire revealed to be a very usefull intake for pre-
operative screening. Especially for not-ASA I (52) pts, the questionnaire pro-
vided essential information (in 47 of 52 pts), as well for the patient (e.g.
instructions for discontinuation of some specific medication) as for the anes-
thesiologist (e.g. latex allergy, …).
Conclusion: A first survey of the quality of our pre-operative assessment
supported the use of electronic standard questionnaires, especially for pts
admitted on the day of surgery .… Patient satisfaction with anesthesia seems
indeed largely dependent on the information given by the anesthesiologist
before surgery.

A-40
Patient preferences for desired post-anaesthesia 
outcomes – a comparison with medical provider 
perspective
C. Murphy, C. Hearty, M. Murray, C. McCaul

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

Background and Goal of Study: Intra-operative and post-operative
adverse outcomes have been identified as the major causes of dissatisfac-
tion with anesthesia. The aim of this study was to identify patient prefer-
ences for post-operative anaesthesia outcomes in our population.
Materials and Methods: 100 pre-operative adult patients were given stan-
dardized preoperative information about anaesthesia. Each patient was

asked to prioritize 11 possible anesthesia outcomes using a relative value
scale (willingness to pay out of a total of 100 Euro). Each outcome was
described in simple language. Peri-operative management was at the dis-
cretion of the anaesthesia provider. 26 medical and paramedical staff mem-
bers also completed the survey.
Results and Discussions: 100 patients (mean age 44.77 � 18.01)
responded. 87 were undergoing elective and 13 emergency surgery. Patient
rankings (from highest to lowest avoidance priority) were; vomiting, pain,
breathing tube sensation, nausea, disorientation, bladder fullness, sore
throat, shivering, thirst, itch, drowsiness. Broad variation was seen. Staff
rankings for perceived patient preferences were; pain, vomiting, nausea,
breathing tube, bladder fullness, disorientation, shivering, thirst, drowsiness,
sore throat and itch. Willingness to pay was similar except for nausea (Staff
vs. Patient, €16.7 � 12.4 vs. €8.7 � 18.8, p � 0.008).
Conclusion(s): There is broad correlation between medical staff and
patient perceptions of desired outcomes. Individualized approaches to
patient care are mandated by the wide variation is patient preferences.
Reference:
1 Macario A, Weinger M, Carney S, Kim A. Which clinical anesthesia outcomes are

important to avoid? The perspective of patients. Anesth Analg. 1999 Sep;89(3):652–8.

A-41
Measuring patient dissatisfaction with anethesia care
J.H. Schiff, S. Fornaschon, M. Schiff, E. Martin, J. Motsch

Clinic of Anesthesiology, University of Heidelberg, Heidelberg, Germany

Background and Goal of Study: Current measures of patient satisfaction
in anesthesia care show an incorrect high satisfaction. In our study we tried
to develop and validate a questionnaire that ought to detect patient dis-
satisfaction correctly.
Methods: Following the protocol of the psychiometric design 192 items
concerning the process of care could be identified. These were reduced to
72 anesthesia relevant items by excluding redundant and not anesthesia
related items using sumscores of questionnaires and interviews. After a pilot
questionnaire consisting of 57 questions, reduction of items was made
using a missing value analysis and probing questions. The final question-
naire was refined after a re-presentative test using statistical methods like
Split-Half-, Chi2-, T-Test/Transformation, Cronbachs-�, Pearson-, Spearmans-
Correlation etc. The final instrument consists of 39 questions, 32 concerning
anesthesia related care in 5 dimensions. The questions are answered using
a 4 scale likert response format and are presented in chronological order of
anesthesia care.
Results and Discussion: Until today, the final questionnaire was given to
more than 350 patients 36 hours after discharge of the recovery room or ICU
respectively. 84% of patients returned the questionnaire of which 77% were
completed. Patients female:male ratio was 51:49, mean age was 52 (15–92).
The mean time for answering the questionnaire was 12 (8–23) minutes.
Assessment of internal testreliability using cronbachs-� was 0.82 for the
questionaire, the dimension information gain was the only below 0.7
Cronbachs-� (0.67). Younger Patients (�50 years) were significant more 
dissatified (p � 0.0005). Unsatisfied patients complained mosty about
somatic disturbances (pain, thirst) and anxiety. Significant confounder were
fear and the delay of the procedure in the dimension of anxiety (p � 0,005).
The more satisfied group of patients reached a total sumscore of 77% while
the more dissatisatisfied group only 49%.
Conclusion: Compared to the previously used instruments with our psy-
chometric designed questionnaire were found a lower satisfaction which
more likely represent the “true patient satisfaction”, leaving room for
improvement of perianesthesia care even in the group satisfied patients.
References:
1 Bauer M, Bach A. Anästh Intensivmed 1999; 40: 627–637.
2 Fung D, Cohen MM. Anaesth. Analg. 1998; 87: 1089–1098.
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A-42
The prophylactic antiemetic effects of ondansetron, propofol,
and midazolam in female patients undergoing sevoflurane
anaesthesia for ambulatory surgery
Y. Lee, A. Chen, Y.L. Yang, G.H. Ho, H.T. Liu, H.Y. Lai

Department of Anaesthesiology, Tzu Chi Medical Center, Hualien, Taiwan

Background and Goal of Study: The use of volatile anaesthetics may be
the main cause of early (0–2 h) postoperative vomiting but not delayed

(2–24 h) postoperative vomiting (1). Midazolam may have effect in decreas-
ing postoperative nausea and vomiting (PONV) incidence following general
anaesthesia (2). We compared the prophylactic antiemetic effects of
ondansetron, propofol, and midazolam for ambulatory surgery patients.
Materials and Methods: In this prospective, randomized, placebo-controlled
trial, we studied 180 female patients scheduled for ambulatory surgery under
inhalation (sevoflurane) induction and maintenance of anaesthesia with laryn-
geal mask airway (LMA). The patients received ondansetron (Ond) 4 mg,
propofol (Prop) 0.5 mg/kg, midazolam (Mid) 0.04 mg/kg, or saline (Sa) IV
30 min before the end of surgery. Our primary efficacy end point was 
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complete response (CR; no PONV, no rescue antiemetic) 0–2 h or 2–24 h
postoperatively. Sample size calculation was performed before starting the
trials by using a statistical power analysis (N � 40). Data were analyzed using
Fisher’s exact test, Chi square test with Yates’ correction, Mantel–Haenszel
test and Wilcoxon’s ranked sum test as appropriate.
Results: Data [mean (SD) or number (%)] are shown in the Table:

Ond N � 43 Prop N � 42 Mid N � 44 Sa N � 42

Age (yr) 52(11) 50(12) 49(14) 53(10)
Weight (kg) 52(7) 53(6) 54(7) 53(6)
0–2 h Nausea 17(40)* 15(36)* 7(16) 17(41)*
Vomiting 1(2)** 2(5)** 1(2)** 9(21)
CR 25(58)* 25(60)* 36(82) 16(38)*

*P � 0.05 vs Midazolam; **P � 0.05 vs Saline.

Conclusion(s): After using sevoflurane for induction and maintenance of
anaesthesia with LMA:
1 midazolam group has a lower incidence of nausea and a higher complete

response rate than other groups (0–2 h);
2 the anti-vomiting effects (0–2 h) and the incidence of PONV (2–24 h) were

no difference among groups.
References:
1 Apfel CC, Kranke P, Katz MH, et al. Br J Anaesth 2002; 88:659–68.
2 Bauer KP, Dom PM, Ramirez AM, et al. J Clin Anesthesia 2004; 16:17–83.

A-43
Can we define patients, which are at risk for post-operative
pain after day case surgery?
H.-F. Gramke, J.M. de Rijke, M. van Kleef, M.A.E. Marcus

Department of Anesthesiology, University Hospital Maastricht, 
Maastricht, The Netherlands

Background and Goal of Study: Despite an ongoing increase of ambula-
tory surgery, we know little which patients are at risks to have more pain
after day case surgery. Postoperative pain not only causes discomfort and
suffering, but also prevents the patient from resuming his daily activities.
Severe postoperative pain may even have a negative impact on periopera-
tive morbidity. These are important reasons for measuring post-operative
pain. But most of the published papers on pain after ambulatory surgery lack
a reasonable time for follow-up or did only measure a sub-group of this
patient population. For future quality improvement, predictive factors, and
course of post-operative pain is of the utmost importance. The purpose of
our study was to assess the prevalence and intensity of postoperative pain
during the first four days after the operation.
Materials and Methods: During a four-month period we enrolled 648
patients having ambulatory surgery at the day care unit of the university hos-
pital of Maastricht, the Netherlands. A wide variety of operations were per-
formed (general surgery, orthopedics, ophthalmology, gynecology, plastic
surgery, ear-nose-throat, urology). Exclusion criteria were: age below 18 years,
acute surgery, limitations of self-expression, and severe visual dysfunction.
Using a visual analogue score (VAS) we evaluated postoperative pain before
and up to four days postoperatively. Evaluations were made by direct ques-
tioning in hospital and using a pain diary after discharge from hospital.
Results and Discussions: Logistic regression analysis revealed that patients
having pain with VAS 	40 mm on the day of the operation were more likely to
have pain with VAS 	40 mm during the following days. The younger age
group (18–45 years) was more prone to have a VAS 	40 mm than older
patients. Preoperative presence of pain and preoperative expectation of pain
were other predictive values for postoperative pain in our population.
Conclusion(s): In conclusion, special attention should be given to opera-
tions which are more likely to cause postoperative pain.

A-44
Continuous popliteal sciatic nerve block for postoperative
pain control at home
E. Galvin, J. Blazquez, H. Medina, M. Meijer, S. Verbrugge, J. Klein

Department of Anesthesiology, Erasmus University Medical Center,
Rotterdam, The Netherlands

Background and Goals: Research suggests that perineural local anaes-
thetic infusion is generally well tolerated by ambulatory patients (1). The aim
of this case series was to evaluate the effectiveness of regional analgesia
using a sciatic popliteal perineural catheter and portable infusion pump in
ambulatory patients, undergoing foot surgery.
Material and Methods: Preoperatively 20 patients received a sciatic nerve
block and perineural catheter in the popliteal fossa. After surgery, the plexus
catheter was conected to a disposable elastomeric infusion pump containing

100 mls of ropivacaine 0.2% infusing at a rate of 2 mls per hour. Patients were
contacted by telephone on days 0, 1 and 2. Scores were recorded for pain:
VAS (0–10), satisfaction: (Yes/Neutral/No) and motor function normal: (Yes/No).
Difficulty and pain during catheter removal was also recorded.
Results:

Day 0 Day 1 Day 2

Pain (VAS) mean 1.3 1.6 1.5
Satisfied (Y/Neutral/N) 19/1/0 19/1/0 19/1/0
Motor normal (Y/N) 17/3 19/1 20/0

No patients reported difficulties with catheter removal. 100% would recom-
mend the technique.
Conclusions: Continuous perineural local anaesthetic infusion pumps pro-
vide effective analgesia with a high patient satisfaction score in patients after
ambulatory foot surgery.
Reference:
1 Ilfeld BM. Reg Anesth Pain Med. 2003 Sep–Oct;28(5):418–23.

A-45
The effects of remifentanil and dexmedetomidine on recovery
in ambulatory gynecologic laparoscopies
N. Salman, F. Coskun, M.A. Salman, A.E. Salman, U. Aypar

Department of Anesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Facilitating recovery after ambulatory
anesthesia is still contentious (1,2,3). We aimed to compare dexmedetomi-
dine with remifentanil with regards to their effects on recovery and post-
operative side effects in ambulatory gynecologic laparoscopic surgeries.
Materials and Methods: After obtaining ethical approval we recruited
20–40 aged, 60 ASA I–II patients and randomized them into two groups.
After induction with 2 mg �kg�1 propofol, 0.05 mcg �kg�1 �min�1 remifentanil
infusion was started following 1 mcg �kg�1 bolus, in Group R. In Group D,
0.4 mcg �kg�1 �h�1 dexmedetomidine infusion was started following
1 mcg �kg�1 bolus. 1 MAC desflurane in 35% N2O–65% O2 was used for
maintenance. Infusions were titrated to keep BIS � 50. Postoperative pain,
nausea and vomiting were evaluated using VAS. First analgesic requirement,
severity of pain, satisfaction with anesthesia and recovery were asked on
phone 24 hours after discharge. Data were analyzed using Kolmogorov–
Smirnov, t-test, Mann-Whitney U test, analysis of variance and p-values
of �0.05 were considered to be significant.
Results and Discussions: Among all groups demographic and hemo-
dynamic data were similar. Extubation (6.1–7.3 min.), recovery (9.1–10.5 min.),
and orientation times (16.1–21.2 min.) were lower in group R. Patients in
Group R were in hospitalized for a shorter time (88–124 min.). Postoperative
pain scores were similar, but nausea scores were higher in Group R. In
Group D, antiemetic requirements were lower compared to Group R. The
patients in Group R needed more analgesics at home.
Conclusion(s): Although faster recovery is obtained with remifentanil infu-
sion, dexmedetomidine infusion may be an alternative since it provides sim-
ilar haemodynamics and lower incidences of postoperative nausea and
vomiting and a decrease in analgesic requirements.
References:
1 Coloma M, Chiu JW, White PF, et al. Anesth Analg 2001; 92: 352–7.
2 White PF. Anesth Analg 2000; 90: 1234–5.
3 Song D, Vlymen JV, White PF, et al. Anesth Analg 1998; 87: 1245–8.

A-46
No differences between low dose of dexametasone and
ondansetron in the prevention of postoperative nausea and
vomiting in patients who undergo ambulatory laparoscopic
gynaecological surgery
A. Conesa, C. Gracia, A. Pelavski, M. Suescun, D. Mateo, S. Manrique, 
E. Andreu, R. Lopez, E. Vilardell, D. Castellano, S. Viedma, C. Hervas

Departments of Anesthesiology and Reanimation, Hospitals Vall d´Hebron, 
Barcelona, Spain

Background and Aim of study: Postoperative nausea and vomiting is a
frequent complication of laparoscopic surgery. Several randomised trials
have demonstrated that a single i.v. dose of 5–8 mg of dexamethasone is as
effective as 4 mg of ondansetron. The efficacy of lower doses of dexa-
methasone has not yet been explored. We present the preliminary results of
a clinical trial in women undergoing ambulatory laparoscopic gynaecological
surgery.
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Materials and Methods: We designed a prospective, double blind and ran-
domised study were 99 women ASA I–III undergoing ambulatory laparo-
scopic gynaecological surgery under general anaesthesia received during
the induction: Group D (n � 54): 4 mg dexamethasone, Group O (n � 42):
4 mg ondansetron. Patients suffering of diabetes or morbid obesity 
were considered non eligible. Both groups were comparable for age, 
weight, smokers, surgery’s duration, other risk factors for post-operative
nausea and VAS of postoperative pain. T-test was used to compare 
quantitative variables, Fisher’s Exact test for qualitative variables, variables
found significant at a level of p � 0.2 were considered in the multivariate
model (logistic regression). Variables with a p-value �0.05 were considered
significant.
Results: We did not found significative differences in the global incidence
of nausea, vomiting and the need of anti-emetic rescue in between the two
groups: nausea D � 27%, O � 36%, p � 0.38; vomiting D � 11%,
O � 14%, p � 0.75 and need of rescue D � 16%, O � 21%, p � 0.61. No
differences were found when the incidence of nausea, vomiting and need of
rescue was analysed within the following time intervals: �1 hour from sur-
gery, between 1 and 6 hours and between 6 hours after surgery and dis-
charge (data not shown).
Conclusion: In this randomised study, we have not found differ-
ences between 4 mg of ondansetron and 4 mg of dexamethasone in the 
incidence of nausea, vomiting or the needs of anti-emetic rescue. There-
fore dexamethasone should be recommended as the most cost-effective
alternative.

A-47
Multimodal prophylaxis of postoperative nausea and 
vomiting in day-case anaesthesia
R. Villazala, M. Zaballos, A. Varela, S. Agustí, S. Gago, C. Jimenez, 
J. Navia

Department of Anaesthesia and Intensive Care, Gregorio Marañon
University Hospital, Madrid, Spain

Background and Goals: Incidence of postoperative nausea and vomiting
(PONV) is still in the range of 25–30%. Risk scores for predicting them and a
multimodal prophylaxis have been proposed to reduce the overall incidence
(1). We compare the effectiveness of combined therapy in presence of
sevoflurane or propofol anaesthesia in ambulatory surgery.
Materials and Methods: 330 patients with low to moderate risk factors (RF)
were randomly assigned to sevoflurane or total intravenous anaesthesia (TIVA).
The antiemetic regimen was zero RF – no prophylaxis, one RF – 1 antiemetic,
two RF – 2 antiemetics, three RF – 3 antiemetics. The drugs used were:
ondansetron 4 mg, droperidol 0.625 mg and dexamethasone 8 mg. Statistical
tests used was t-Student and �2. A p value �0.05 was considered significant.
Results and Discussions: There were no differences in RF between
groups. There was a higher proportion of maxillofacial surgery on sevoflu-
rane group (p � 0.005).

Sevoflurane TIVA p

Age (years) 30 � 14 37 � 14 0.0001
Female (%) 58 55 0.57
PONV

PACU I (%) 11 2.4 0.003
PACU II (%) 4 3 0.59

Surgery (min) 64 � 23 70 � 40 0.3
Discharge (min) 189 � 59 175 � 108 0.51

Conclusion: The multimodal approach to PONV is associated with a higher
proportion of patients with a complete response in TIVA with propofol than
sevoflurane anaesthesia.
Reference:
1 Habib AS, Gan TJ. Can Anesth 2004; 51:326–341

A-48
Improved postoperative analgesia with additional IFB in
hernia repair
K. Rathjen, P. Plantiko

Department of Anesthesiology, General Hospital of Buchholz i.d.N.,
Buchholz, Germany

Background and Goal of Study: Since 2004, inguinal hernia repair must be
done as day case in Germany. Yet it is one of the most painful procedures in
ambulatory general surgery (1).
Materials and Methods: We studied 40 patients undergoing open hernia
repair (20 with inguinal field block (IFB) and 20 without (w/o); age 55 � 18 yrs).
All patients received general anesthesia with Propofol/Remifentanil infusion and

a PCA–i.v.-system with Piritramid. The block was performed pre-incisional
after induction with 40 ml Bupivacain 0.25%. We recorded pain (VAS 1–10) in
rest and-activity, Piritramid consumption (PC), patients satisfaction (PS),
side-effects and recovery (PONV, dizziness, tiredness) (�2 to �2; worse-
best), delayed discharge (DD), anesthetic and surgical time.
Results: Data (mean) are shown in the Table.

Rest Activity

Pain (VAS 1–10) W/o IFB With IFB W/o IFB With IFB

PACU 5.4 2.0 6.5 2.5
After 4 h 3.3 1.9 5.7 2.9
Night 1.8 1.5 4.3 3.2
Next morning 1.8 2.1 4.1 3.7
After 14 days 0.3 0.2 0.6 0.6

PC in mg/h
PACU 10.8 2.7
First 4 h 5.0 1.3

PS (�2 to �2)
Until morning 0.9 1.0
After 14 days 1.3 1.8
PONV until morning 1.9 1.8

Surg. time (min) 52 49
Anesth. time (min) 74 75

DD (days) 5 1

Conclusion(s): The IFB combined with general anesthesia is effective
against pain and comfortable for the patient in ambulatory surgery. There is
no extra time consumption nor are there any extra side effects. Without IFB,
there is a higher risk of delayed discharge.
Reference:
1 Chung F. Anesth Analg 1997; 85: 808–16.

A-49
The effects of the lidocaine or fentanyl pretreatment on
inhalation induction with sevoflurane
J.Y. Kwon, J.H. Park, S.H. Baik, K.H. Kim, H.K. Kim

Department of Anesthesia and Pain Medicine, College of Medicine, 
Busan National University, Busan, Republic of Korea

Background and Goal of Study: Sevoflurane has been widely used for
inhalation induction and intubation in children and adults.1,2 There are some
reports about hemodynamic instability and respiratory effects during inhala-
tion induction. We evaluated the effects of fentanyl, lidocaine, or both on
inhalation induction and intubation using sevoflurane without neuromuscular
blocking agents.
Materials and Methods: Sixty healthy adult female patients, 20 to 60 years
old, premedicated with midazolam 3 mg were randomly received i.v. saline
(Group A), lidocaine 1 mg/kg (Group B), fentanyl 1 
g/kg (Group C) or both
lidocaine 1 mg/kg and fentanyl 1 
g/kg (Group D). Anesthesia was induced
with 8% sevoflurane inhalation and intubation was done without muscle
relaxant. A blind observer recorded the change of blood pressure, heart rate,
BIS score, and the time needed for induction and intubation.
Results and Discussions: The mean times for BIS score below 40 were
87 � 34 seconds and there were no significant difference among group. The
mean times for loss of self respiration and intubation in Group A were signif-
icantly longer than those of other groups. The heart rates during induction
and intubation of Group A were significantly greater than those of other
groups. There was no significant difference in blood pressure and side
effects during intubation among groups.
Conclusion(s): Pretreatment with fentanyl or lidocaine make smoother and
faster induction and intubation during vital capacity rapid inhalation induc-
tion with sevoflurane.
References:
1 Anaesthesia 2000; 55: 774–8.
2 Anesthesiology 1996; 85: 536–43.

A-50
Monitored anaesthesia for ERCP in prone position using 
a target-controlled propofol infusion BIS-titrated
S. Paventi, R. Pinto, M. Mutignani, L. Frassanito, M. Grio, E. Ludovici, 
A. Tringali

Dept. of Anaesthesiology and Intensive Care Medicine, Catholic University
of Sacred Heart - Rome, Rome, Italy

Background and Goal of Study: Propofol is a short-acting, intravenously
administered agent with a rapid recovery profile and good amnesic effects.
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Use of a target-controlled infusion (TCI) system for administration of propo-
fol allows rapid induction and safe maintenance of the desired level of seda-
tion, thereby making it ideal for technically demanding procedures (1). The
aim of this study was to determine whether administration of propofol with a
target-controlled infusion system BIS titrated could improve the sedation of
patients undergoing ERCP.
Materials and Methods: We studied 150 consecutive patients undergoing
ERCP in prone position. The patients were sedated by using a propofol 
target-controlled infusion system (Alaris Diprifusor) BIS-titrated. All patients
were spontaneously breathing an oxygen-enriched mixture through the
nasal cannula. The target plasma concentration of propofol ranged from 2 to
5 mcg/mL with a target BIS value ranged from 40 to 65. A bolus dose of fen-
tanyl (50–100 mcg) was administered if signs of insufficient analgesia were
observed at the maximum target concentration of propofol allowed, and
always after sfinterotomy.
Results and Discussions: The mean dosages of propofol and fentanyl
administered were 560 mg and 60 mcg, respectively. No severe complica-
tion was observed; mean time to discharge was 20 minutes. Time to dis-
charge was not influenced by the difficulty of ERCP or by the total dose of
propofol administered.
Conclusions: A target-controlled infusion system BIS titrated for adminis-
tration of propofol provides safe and effective sedation during ERCP. Further
studies are needed to determine the cost-effectiveness and the safety pro-
file for infusion of propofol with a target-controlled infusion system by a non-
anaesthesiologist during ERCP.
Reference:
1 Fanti L. Gastrointest Endosc 2004;60:361–6.

A-51
Propofol auto coinduction can aid laryngeal mask 
insertion. A prospective, randomised controlled trial
W.M. Leong

Dept of Anesthesia, Changi General Hospital, Singapore

Background and Goal of Study: Currently, common coinduction agents
with propofol to aid LMA insertion include midazolam, fentanyl and alfen-
tanil. In this study, we use small doses of propofol as an auto coinduction
agent with propofol during anesthesia induction and LMA placement.
Materials and Methods: 44 ASA 1 & 2 patients scheduled for surgical or
orthopaedic procedures under GA were recruited. The study group (PP)
received 0.5 mg/kg propofol 2 minutes before induction and the control
group (SP) received 3 ml saline. Propofol was infused at 50 mg/kg/h until
loss of eyelash reflex. LMA was inserted when patient was relaxed. We 
compared the time taken for induction and LMA placement, total dose of
propofol consumed, haemodynamics changes during induction and condi-
tions for LMA placement.
Results and Discussions: There is a significant reduction in the dose of
propofol required for LMA insertion (100 � 32.6 mg vs. 166 � 41.1 mg,
p � 0.00) and in the time taken for completion of LMA insertion (98.9 �

19.3 mg vs. 139 � 42.1 mg, p � 0.00) in the PP group. There was a higher
proportion of patients in whom the jaw opening (90.95 vs. 63.6%, p � ) and
the ease of LMA insertion (95.5% vs. 59.1%, p � ) were described as good
in the PP group. The LMA was inserted within the first attempt in 90% of the
patients in the study group. However the incidence of side-effects was sim-
ilar. There were significant decreases in mean arterial pressure within each
group compared to baseline values during induction, but the magnitude of
decrease was not different between the 2 groups. Mean heart rate remained
stable during the induction process.
Conclusion(s): Small doses of propofol (0.5 mg/kg) given as a pre-dose can
be used to augment the induction of anesthesia with propofol and smoothen
the process of LMA insertion. Additional drugs need not be used when coin-
duction is desired, thus reducing the incidence of side effects associated with
them. The process of co induction is also simplified by using the same agent.
References:
1 Djaiani G, Ribes-Pastor MP. Anaesthesia 1999: 54: 63–67.
2 Anderson L, Robb H. Anaesthesia 1998: 53: 1117–1129.

A-52
Comparison of dexmedetomidine and propofol in 
shockwave lithotripsy
K. Kaygusuz, G. Gokce, S. Gursoy, N. Kilicarslan, S. Ayan, C. Mimaroglu

Departments of Anesthesiology and Urology*, Cumhuriyet University, sivas,
Turkey

Background and Goal of Study: Various sedative and analgesic medica-
tion has been used for shockwave lithotripsy (SWL). The aim of this study

was to compare dexmedetomidine and propofol during SWL in terms of
haemodynamic, analgesic and sedative effects.
Materials and Methods: After institutional review board approval and writ-
ten patient permission had been obtained, 40 patient of ASA physical status
I and II, ranging in age from 18 to 60 years, who were scheduled for elective
SWL were studied. The patients were randomly divided into two groups of
20. In group I, sedation induction was done dexmedetomidine 6 
g kg�1. 
iv (infused in 10 mins) and infusion was started as 0.2 
g kg�1 h�1, whereas in
groups II, induction was done with propofol 100 
g kg�1 iv (infused in 10 mins)
and infusion was started as 40 
g kg�1 h�1. All the patients received fentanyl
1 
g kg�1 iv 10 minutes before SWL. Pain intensity was evaluated on a 0 to
100-mm visual analog scale (VAS). The level of sedation was determined
using the Observer’s Assessment of Alertnes/Sedation (OAS/S). The OAS/S
was measured just before treatment, and the OAS/S and VAS were meas-
ured at the first minute and every 5 minutes. Hemodynamic and respiratory
parameters were measured before SWL session, after sedation and during
the SWL procedure at 5-minute intervals started at the first minute of SWL.
Hemodynamic and respiratory parameters were evaluated post-SWL 
45, 60, 90 and 120 minutes.
Results and Discussions: The two groups were similar with respect to
demographic characteristics. There were no significant changes in inter-
group mean blood pressure and heart rate, but respiratory rate was higher
(except 120 minute) in the propofol group after treatment. O2 saturation val-
ues at 5 to 35 minutes were found to be significantly higher in group I.
OAS/S and VAS values at 25 to 35 minutes were found to be significantly
higher in group II.
Conclusion(s): Dexmedetomidine can be used during SWL and because of
advantage of no loss of respiratory drive, good analgesia and sedation it
may be a good alternative to propofol.

A-53
Patient-controlled dexmedetomidine sedation for 
day-case ophthalmic surgery
H. Ayoglu, H. Altunkaya, Y. Ozer, O. Yapakci, I. Ozkocak, S.H. Ugurbas, 
O. Oz, A. Alpay

Department of Anesthesiology and Reanimation, Zonguldak Karaelmas
University, Zonguldak, Turkey

Background and Goal: Dexmedetomidine is a specific �2 adrenoreceptor
agonist with sedative, analgesic and anesthetic-sparing effects (1). This
prospective, randomized study evaluated the effects of dexmedetomidine
during patient controlled sedation (PCS) in ophthalmic surgery.
Material and Methods: After obtaining ethic committee approval and patient
permission, 40 patients (ASA I–II) were randomized to receive dexmedetomi-
dine PCS (Group D, n � 20) or no intraoperative sedation (Group C, n � 20)
during ophthalmic surgery performed under peribulbar block. The PCS solu-
tion contained dexmedetomidine 2 
g/ml. The PCS parameters consisted of 
a loading dose of 1 
gkg�1, a PCS dose of 5 
g and a lockout interval of 
10 minutes. The study groups were compared with respect to intraocular pres-
sure, hemodynamic parameters, perception of pain during peribulbar block
with numerical rating scores (NRS), anxiety and discomfort NRS, intraopera-
tive Ramsay Sedation Scale (RSS), Aldrete Scores in postoperative first 30
minutes, incidence of intraoperative complications, patient and surgeon satis-
faction. Chi-square and Mann-Whitney U tests were used for statistical analy-
sis. P value of 0.05 was considered significant.
Results: Patients in the Group D were administered a mean dexmedetomi-
dine dose of 66.4 � 3.7 
g with a mean duration of 48.7 � 3.2 min. Mean
arterial pressure, heart rate, intraocular pressure, and NRS value during
peribulbar block were lower in the Group D (p � 0.05). Patient satisfaction
and RSS scores, incidences of dry mouth, and bradycardia were higher in
the Group D (p � 0.05). Other intraoperative complications, surgeon satis-
faction, anxiety and discomfort NRS and Aldrete Scores of the study groups
were similar. In the PCS group none of the patients needed additional PCS
dose after loading dose except two patients.
Conclusions: These results suggest that PCS with dexmedetomidine may
be a useful technique in day-case ophthalmic surgery.
Reference:
1 Jaakola ML, Ali-Melkkila T, Kanto J, et al. Br J Anaesth 1992; 68:570–5.

A-54
Muscle relaxants for outpatient otorhinolaryngeal surgery:
recovery pattern and home-readiness
M. Sanfilippo, A. Ciarlone, F. Troisi

Department of Anaesthesiology, Anaesthesiology, Roma, Italy

Background and Goal of Study: The use of muscle relaxants in outpatient
anaesthesia is controversial, some authors recommend an induction regimen
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including propofol and opioids without muscle relaxants (1). This study eval-
uated the intubating conditioning in otorhinolaryngeal (ORL) ambulatory sur-
gery with and without muscle relaxant and the immediate and intermediate
post operrative recovery. 
Methods: We examined in three groups (n � 20 for each) of ASA I–II
patients the intubating conditions four minutes after induction of anesthesia
with remifentanil 0.5 mcg/kg/min, propofol 2 mg/kg without muscle relaxant
(A) or with rocuronium 0.6 mg/kg (B) or with cisatracurium 0.15 mg/kg (C).
The time course of neuromuscolar block was determined by TOF Guard®

using train of four stimulation (TOF). Anaesthesia was maintained with
remifentanil 0.25 mcg/kg/min and propofol 6–8 mg/kg/h. Residual block 
was antagonized at T1 recovery of 25% with neostigmine 50 mcg/kg 
and atropine 15 mcg/kg. We have evaluated the intubating conditions 
with and without muscle relaxant; the onset time as maximal suppression 
of T1; time to 25% T1 recovery (duration of action), TOF ratio �0.9 
recovery, postoperative recovery in phase I (Aldrete’s score �9) and II
(PADDS � 9) (2,3).
Results: Intubating conditions were good or excellent in group B and C, in
group A they were good only in 50% of patients because of cough and
movements after orotracheal tube positioning.
Conclusions: Rocuronium and cisatracurium do not influence the dis-
charge times in ambulatory surgery. The post anesthetic discharge scoring
system (PADDS) show that the use of non depolarizing muscle relaxant has
no influence on the recovery and home-readiness. 70% of patients were dis-
charged 2 h and 3% 3 h after surgery.
References:
1 Schlaich N, Mertzlufft M, Soltész S et al. Acta Anaesth. Scand 2000; 44: 720–726.
2 Chung F et al. Anesth. Analg 1995; 80: 896–902.
3 Aldrete JS et al. Anesth. Analg 1970; 49: 924–934.

A-55
The comparison of lornoxicam–propofol and
fentanyl–propofol combinations on ESWL
F. Ertugrul, N. Kayacan, T. Erdogan, G. Onder, B. Karsli, A. Danisman

Department of Anaesthesiology and Reanimation, Akdeniz University
Medical Faculty, Antalya, Turkey

Background and Goal of Study: Extracorporal shockwave lithotripsy
(ESWL) represents the initial treatment modality in approximately 90% of
patients with urinary tract. Various sedative and analgesic medication has
been used for ESWL1. The aim of this study was to compare the analgesic
and side effects of propofol in combination with fentanyl or lornoxicam in
ESWL.
Material and Methods: After approval of the local ethics committee and
written informed consent were obtained, 23 patients (ASA class I–II, aged
25–59 yr) undergoing elective ESWL (using Siemens Lithostar ESWL
lithotriptor) were included in the study. After arriving in the anaesthetic room
and insertion of an i.v. cannula, baseline assessments of heart rate (ECG),
noninvasive arterial pressure and pulse oximetry (SpO2), were performed. In
all patient, 0.5 mg kg of propofol was administered intravenously before
ESWL. The patients were randomly allocated to receive either a bolus of
1 
g kg�1 fentanyl followed by a continuous infusion of propofol at a rate of
1 mg kg h�1 (Group PF; n � 12) or a bolus of 8 mg lornoxicam followed by a
continuous infusion of propofol at a rate of 1 mg kg h�1 (Group PL; n � 11).
Pain intensity was evaluated on a 0–100-mm visual analog scale (VAS). 
A supplemental analgesia with intravenous fentanyl 25 
gr or 8 mgr lornoxi-
cam was given when inadequate analgesia occurred (VAS 	 3). Pain 
intensity (using VAS), the level of sedation (using the four-point score) 
and analgesic requirement were recorded. Respiratory depression during
the procedure is treated with oxygen supplementation. Statistical analy-
sis were the performed by using Independent Simplest test, Chi-square 
test and Mann Whitney U test. p � 0.05 was considered at statistically 
significant.
Results: There was no statistical differences between two groups in the
demographic data, duration of ESWL procedure and hemodynamic param-
eters during ESWL In group PF, the sedation scores were significantly higher
than group PL (p � 0.05). The requirement of additional analgesic was higher
in group PF than in group PL (5 versus 1 patients, p � 0.05). The incidence
of oxygen supplement was lower in PL group (n � 1; 9% patient) compared
with that of PF group (n � 8; 66.7%) (p � 0.05).
Discussion and Conclusion: In conclusion, propofol–lornoxicam combi-
nation was found to be a better alternative for ESWL patients since this
combination caused less respiratory depression and decreased the anal-
gesic necessity.
Reference:
1 Br J Of Anaesth 2002 Oct; 89(4):567–571.

A-56
The effects of dexmedetomidine infusion on intra-ocular
pressure and sedation in outpatient cataract surgery
M. Selcuk, H. Kabukcu, Y. Duranoglu, N. Sahin, T.A. Titiz

Department of Anesthesiology and Reanimation, Akdeniz University,
Antalya, Turkey

Background and Goal of Study: We studied the effects of dexmedetomi-
dine, a new �- agonist, on intra-ocular pressure (IOP), haemodynamic param-
eters, sedation and anxiolysis in day-case cataract surgery under periocular
anaesthesia.
Materials and Method: After ethic committee’s approval and informed
consent, 44 ASA physical status I–III patients scheduled for elective day-
case cataract surgery were randomly assigned into two equal group
(n � 22). In group I, sedation induction was done with dexmedetomidine
1 
g/kg/h. iv (infused in 10 mins) and infusion was started as 0.2 
g/kg/h,
whereas in group II, placebo group, was done an equal dose of saline.
Infusion rates were adjusted according to sedation scale in group I.

Intraoperative heart rate (HR), systolic (SBP) diastolic (DBP) and mean
(MBP) blood pressure, peripheric oxygen saturation (SpO2), visual rating
scale (VAS) and sedation scale (Ramsay sedation scale) were recorded
every 5 min before and during surgery and at 15 min intervals thereafter. IOP
was measured before infusion and surgery and immediately after surgery.

At the end of operation Aldrete scores were evaluated.
Results and Discussion: In general, dexmedetomidine was well tolerated
and no serious side or adverse effects were observed in the present study.
The groups did not significantly with regard to age, weight, height, sex or
duration of the operation (p 	 0.05).

HR and MBP values were significantly reduced with dexmedetomidine in
group I (p � 0.05). IOP was significantly reduced in the dexmedetomidine
group. IOP was decreased at most by 28% with the dose of 0.2 
g/kg/h
when measured after operation. Aldrete scores at 20 min was lower in group I
than placebo group (p � 0.05). Postoperative VAS values were found to be
significantly lower in group I (p � 0.05).
Conclusion: Our results suggest that dexmedetomidine 0.2 
g/kg/h pro-
duce sedation and a reduction of IOP with minimal haemodynamic changes
in cataract surgery under periocular anaesthesia.
Reference:
1 Virkkila M. Anaesthesia, 1993, 482–7.

A-57
Is Remifentanil effective in single bolus anaesthesia during
the testing of implanted automatic cardioverter-defibrillator
and ordinary cardioversion?
G. Michalska-Krzanowska, E. Stasiak-Pikula, A. Makowski

Department of Anaesthesiology and Intensive Care, Pomeranian Medical
University, Szczecin, Poland

Background and Goal of Study: Cardioversion (CA) is a single painful
stimulus and anaesthesia in these cases must be effective and short. The
perfect analgesic drug seems to be Remifentanil (RE), with quick acting
short activity, being non cumulative 
-1 receptor agonist. In this study we
estimated the usefulness of RE in single bolus anaesthesia (AN).
Materials and Methods: After written consent obtained from 27 patients,
ASA II/III they were anaesthetised for CA. Anaesthesia was maintained with
Hypnomidat 0.1 mm/kg and RE 0.9 
g/kg in single intravenous bolus for
45 secs. Immediately after induction CA with stimuli of 3 J/kg was per-
formed. During the procedure we registered systolic arterial pressure (SAP),
diastolic arterial pressure (DAP), mean arterial pressure (MAP), heart rate
(HR), respiratory rate (RR) and saturation (SaO2) before a AN (I), 2 mins after
induction (II) and after recovery (III). We measured the time to conscious-
ness, then pain with 0–3 point VAS scale.
Results: The average time to awareness was 4.7 min. In 18.5% of the cases
we had to ventilate patients with a facial mask. In 14.8% HR was less then
50 beats/min. We observed hypotension �90 mmHg in 14.8% of cases. On
average patients estimated their pain to be at 1point. The rest of the param-
eters are shown as mean and SD in table.

HR (f/min) MAP (mmHg) RR (f/min) SaO2 (%)

I 73.07 � 23.42 95.17 � 13.38# 16.19 � 3.91�? 96.93 � 1.0!

II 67.48 � 18.6* 84.87 � 13.87#@ 10.48 � 4.95�® 92.56 � 10.9!

III 63.52 � 10.7* 94.51 � 15.52@ 13.30 � 3.41?® 96.04 � 1.81

*p � 0.005 II vs III; #p � 0.01 I vs II; @p � 0.01 II vs III; �p � 0.01 I vs II;®p � 0.005 II vs
III; ?P � 0.05 I vs III; !p � 0.05 I vs II.

Conclusion: Anaesthesia with Remifentanil is safe, gives hemodynamic stabil-
isation and allows efficient spontaneous ventilation in the majority of patients.
After the procedure patients regain consciousness quickly and without pain.
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A-58
Changes in transcutaneous PCO2 on earlobe represent
hypoperfusion characterized by systemic increase in lactate
R. Ochiai, S. Tanaka, Y. Maki, H. Takahashi, T. Terada, Y. Hamada

Department of Anesthesiology, Toho University, School of Medicine, 
Ohta-ku, Japan

Background and Goal of Study: It has been shown that the increase in
lactate and the reduction of inramucosal pH during cardiac surgery are 
due to hemodynamic instability which induces splanchnic and peripheral
hypoperfusion (1,2). This study evaluated the change in transcutaneous
PCO2 (tcPCO2) on the earlobe to test whether tcPCO2 reflects the peripheral
hypoperfusion during cardiopulmonary bypass (CPB).
Materials and Methods: 20 adult patients undergoing cardiac surgery
using CPB were enrolled. Plasma lactate concentration and PaCO2 were
measured before and after CPB, along with tcPCO2 on an earlobe (TOSCA,
Linde, Switzerland). Peripheral blood flow on the earlobe was also meas-
ured using laser Doppler method. Relationship between lactate and PCO2

difference (dCO2 � tcPCO2 � PaCO2) was evaluated by using Chi square
and ROC analysis, where p value and AUC were calculated.
Results and Discussions: 138 measurements were evaluated in 20 patients.

Lactate 	 2 mmol/L was significantly associated with dCO2 	 5 mmHg
(p � 0.01, AUC 0.634). The significant relationship between lactate and
dCO2 indicates that tcPCO2 at the earlobe represents the systemic hypop-
erfusion which sacrifices peripheral circulation.
Conclusion(s): tcCO2 at the earlobe could represent such hypoperfusion
that induced systemic increase in lactate during CPB.
References:
1 Eur J Cardiothorac Surg. 2003; 23: 917–24.
2 Paediatr Anaesth. 2003; 13: 777–84.

A-59
Minute ventilation required to maintain the normocapnia 
in laparoscopic bariatric surgery
L. Sollazzi, C. Modesti, T. Sacco, R. Caserta, V. Perilli

Department of Anesthesiology and Intensive Care, Catholic University of
Sacred Heart, Rome, Italy

Background and Goal of Study: Resorption of CO2 during laparoscopic
surgery may have detrimental cardiovascular effects, especially in morbidly
obese patients (MOP). The aim of this study is to determine the increase in
minute ventilation (MV) required to maintain the normocapnia in MOP under-
going laparoscopic bariatric surgery.
Materials and Methods: 15 ASA physical class 2 MOP (BMI 	 40) were
studied. Furthermore 10 normal weight patients (control group � c) under-
going laparoscopic cholecystectomy was enrolled. The anaesthetic regimen
was standard. All the patients were ventilated with a tidal volume 8–10 ml/Kg
(ideal body weight). Respiratory rate (RR) was adjusted to maintain an ETCO2

near 35 mmHg. The measurements of arterial blood gas tensions were made
after tracheal intubation (1), 15� after the beginning of pneumoperitoneum
(PNP) (2), and then every 30� until desufflation. RR was increased after

abdominal insufflation in order to maintain ETCO2 and paCO2 at or near
baseline values. Abdominal pressure was setted at 12 mmHg. Statical analy-
sis was performed by ANOVA for repeated measures.
Results and Discussions: Main intra-operative data are presented in
Table.

1 2 3 4

EtCO2 c 31 � 1.0 36 � 1.77* 32 � 1.1 32 � 1.1
EtCO2 MOP 32 � 1.2 37.6 � 1.2* 31.7 � 1.2 32.7 � 1.2
PaCO2 c ccgg 35 � 1.2 41 � 1.1* 36 � 1.2 37 � 1.2
PaCO2 MOP 36 � 1.4 42 � 1.4* 37.8 � 1.4 39 � 1.4
Paw c 21.2 � 3.1 27 � 1.4* 26.1 � 2.2* 27 � 2.1*
Paw MOP 22.8 � 3.8 26 � 3.9* 29 � 3.8* 30.8 � 3.8*
VM c 4.5 � 0.2 4.7 � 0.2 5.2 � 0.31* 5.1 � 0.3*
VM MOP 7.9 � 0.3 8.1 � 0.3 9.0 � 0.3* 9.4 � 0.3*

*p � 0.05 compared to time 1.

Conclusion: Although possible detrimental changes in respiratory function,
MOP doesn’t require higher increase in VM to maintain normocapnia com-
pared to normal-weight patients ( 18.5% � 2 vs 16% � 1.5 ); furthermore this
ventilatory setting allowed to avoid high airway plateau pressures (paw), even
if the gradient between paCO2 and ETCO2 showed a moderate increase.
Reference:
1 Sprung J “The impact of morbid obesity, pneumoperitoneum, and posture on respi-

ratory system mechanics and oxygenation during laparoscopic” Anest. Analg 2002;
94: 1345–50.

A-60
A comparison of pre- and postoperative transcutaneous
carbon dioxide tensions and oxygen saturations in
spontaneously breathing patients with TOSCA monitor
A. Kopka, E. Wallace, A. Binning

Department of Anaesthesia, Gartnavel General Hospital, Glasgow, 
United Kingdom

Background and Goal of Study: Postoperative (po) hypoventilation lead-
ing to hypercarbia and hypoxaemia is associated with the use of opioid anal-
gesics and may cause potentially serious side effects (1). The TOSCA
monitor (Linde, Basel, Switzerland) combines transcutaneous estimations of
arterial carbon dioxide tensions (CO2 [kPa]) measured electrochemically and
oxygen saturations (SaO2 [%]) measured photometrically. It correlates well
with arterial partial pressures of both gases (2). The aim of this observational,
prospective study is to evaluate preoperative (pr) and po CO2 and SaO2 in
non-ventilated patients with no cardiopulmonary morbidity.
Materials and Methods: We enrolled nine patients (ASA 1–2, m � 5, f � 4)
scheduled for laparotomy under general anaesthesia. Postoperative pain
relief was standardised to patient controlled analgesia (PCA) and patients
were given 4 L min�1 O2 via oxygen mask. We recorded total Morphine until
06:00 hours on the first po day (M24, [mg]). Data were collected from
22:00–06:00 hours on both the pre- and postoperative nights and analysed
with Download 2001 for Linde TOSCA.
Results and Discussions: Descriptive data are shown.

Mean SD Med LQ UQ Min Max

M24 – – 55 52 64 32 205
BMI 25.3 3.5 – – – 20 33
Age 57.8 13.5 – – – 33 74

Med LQ UQ Min Max

poSaO2 98.01 97.00 98.98 91.85 99.98
poCO2 6.98 5.79 7.23 5.59 8.35
ÄSaO2 3.13 2.79 6.00 2.00 11.18
ÄCO2 0.83 0.36 1.78 �0.72 2.39

Ä � changes post-/preoperative, med � median, LQ � lower and UQ � upper quartile.
BMI � Body Mass Index.

Conclusion: In nine spontaneously breathing patients on PCA and 4 L min�1

O2 post laparotomy we found relevant hypercarbia but no hypoxaemia using
transcutaneous estimations of CO2 and SpO2 with Linde TOSCA.
References:
1 Yentis SM. Oxford: Butterworth-Heinemann, 2000.
2 Rohling R. J Clin Monit 1999; 15: 23–27.

0

10

20

30

40

50

60

70

tcPCO2 PaCO2 dCO2 Lactate

P
C

O
2 

(m
m

H
g)

 &
 L

ac
ta

te
 (

m
m

ol
/L

) Before CPB

After CPB*

*

*

*p � 0.01

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


A-61
Comparison of two systems for measurement of pulmonary
capillary blood flow by partial CO2 rebreathing
M. Gama de Abreu, T. Winkler, T. Pahlitzsch, D. Weismann, T. Koch

Clinic of Anesthesiology, University Carl Gustav Carus, Dresden, Germany

Background and Goal of Study: The pulmonary capillary blood flow
(PCBF) can be measured by short periods of impairment of the CO2 elimina-
tion rate (VCO2), which lead endtidal CO2 partial pressure (PETCO2) to
increase (1). We compared two systems for measurement of PCBF that use
different degrees of partial CO2 rebreathing.
Materials and Methods: Sixteen adult sheep were anesthetized and
mechanically ventilated with the Evita 2 mechanical ventilator (Drägerwerk,
Lübeck, Germany). PCBF was estimated noninvasively as VCO2/S. PETCO2

(S � CO2 dissociation curve) with the DAVID Monitor (MedServ, Leipzig,
Germany) (PCBFDavid), which has a rebreathing deadspace of 200 ml, and by
the Evita 2, which was modified to permit rebreathing maneuvers with a
deadspace of 1000 ml and calculate PCBF (PCBFEvita). Measurements were
performed at normal and impaired conditions of hemodynamics (variation of
cardiac output) and gas exchange (variation of alveolar deadspace and shunt).
Results and Discussions: In total 144 pairs of measurements were obtained.
Bias and precision calculations showed a tendency for PCBFEvita to oversti-
mate PCBFDavid (0.3 � 0.7 ml/min, p � 0.001).

Conclusion(s): The modified Evita 2 tends to overestimate PCBF values as
measured by the DAVID Monitor. This is most probably explained by a non-
linear relationship between VCO2 and PETCO2 in the presence of alveolar
deadspace, which leads PCBF values estimated by almost total CO2

rebreathing to be higher than by minimal CO2 rebreathing.
Reference:
1 Gama de Abreu et al. Crit Care Med 1997; 25: 675–683.

Acknowledgements: We acknowledge Drägerwerk AG for financial support.

A-62
Gravity influences accuracy and precision of pulse oximetry
during simulated �1 Gz, 0 Gz, and �1 Gz
J. Hinkelbein, M. Dambier, J. Schlindwein, H.V. Genzwuerker

University Hospital Mannheim, Institute of Anesthesiology and Intensive
Care Medic, Mannheim, Germany

Background and Goal of Study: Pulse oximetry is a reliable technique to
determine functional oxygen saturation (SpO2) with high accuracy and pre-
cision in the arterial blood. Multiple factors can influence the measurement;
especially low perfusion [1] or venous congestion may severely decrease
reliability. Reliability of pulse oximetry is poorly investigated under the influ-
ence of changes in gravity and acceleration.
Materials and Methods: After informed consent, five volunteers were inves-
tigated on a tilting table. One pulse oximeter (FRED, Brucker Medical, sensor
BCI) was attached at the left earlobe (EARSpO2) to evaluate gravity effects.
Another pulse oximeter (Digit™, BCI) at the middle finger of the right hand at
heart level (FSpO2) served as reference (no gravity effect). Bias for oxygen
saturation (FSpO2 –EARSpO2) and heart rate were calculated in upright stand-
ing position (simulation of �1 Gz for 4 min, 20 values each), in lying position
(0 Gz, 4 min, 20 values), and head down position (�1 Gz, 4 min, 20 values).
Wilcoxon-test was used for statistical analysis, a P � 0.05 was considered
to be significant.
Results and Discussions: All investigated volunteers were male with an
average age of 26 � 5 years and a BMI of 22.5 � 2.1 kg m�2. Bias during
simulated �1 Gz (�0.9 � 0.4%, range �0.2% to �1.3%) and simulated
0 Gz (�1.0 � 0.7%, range �0.2% to �2.0%) changed not significantly
(P � 0.67). With simulated �1 Gz in head down position bias increased

to �1.7 � 1.0% (range �0.3% to �3.7%, P � 0.001). Bias for the heart rate
decreased from �3.3 � 6.2 min�1 vs. �3.6 � 5.6 min�1 (�1 Gz vs. 0 Gz)
to �10.1 � 3.7 min�1 during �1 Gz (P � 0.001).
Conclusion(s): Reliability of pulse oximetry determining functional oxygen
saturation and heart rate at the earlobe is significantly lower during simu-
lated �1 Gz compared to the reference measurement at heart level or
during �1 Gz and 0 Gz. The reason may be venous congestion under nega-
tive Gz-gravity, which should be investigated further.
Reference:
1 Hinkelbein J et al. Aviat Space Environ Med 2004; 74(4): B91.

A-63
Accuracy of three different techniques to determine pCO2 in a
pig model
J. Hinkelbein, M. Barth, A. Kalenka, H.V. Genzwuerker, E. Muench

University Hospital Mannheim, Institute of Anesthesiology and Intensive
Care Medic, Mannheim, Germany

Background and Goal of Study: Arterial blood gas analysis (ABGA)
remains the gold-standard to determine carbon dioxide partial pressure
(paCO2). End-tidal techniques (petCO2) are easy to establish, but may be inac-
curate. A new transcutaneous monitor (ptcCO2) allows continuous measure-
ment of CO2. Accuracy and precision are evaluated in an animal model.
Materials and Methods: After approval of the local ethics committee for
animal research petCO2 (Datex Ohmeda, Helsinki/Finland), paCO2 (ABL500,
Radiometer/Denmark), and ptcCO2 (TCM4, Radiometer/Denmark) were
determined simultaneously in six intubated and ventilated house pigs during
normo-, hyper-, and hypoventilation. The bias for the measurement was cal-
culated as Bet � paCO2 � petCO2, and Btc � paCO2 � ptcCO2. T-test was
used for statistical analysis, p � 0.05 was considered significant.
Results and Discussions: 61 data sets (petCO2, paCO2, and ptcCO2) were
acquired in six female house pigs (30 � 3 kg). During normoventilation (res-
piratory rate 13 min�1, tidal volume 10 ml kg�1, paCO2 � 40.0 � 4.0 mmHg,
n � 27) bias for the end-tidal (Bet � �3.0 � 2.3 [�0.2 to �10.0] mmHg) and
transcutaneous measurement (Btc � �4.5 � 6.0 [�16.1 to 3.1]) of paCO2

were comparable. During hypoventilation (respiratory rate 6 min�1, tidal volume
6 ml kg�1, paCO2 � 55.8 � 5.7 mmHg, Bet � �1.7 � 6.8 mmHg, Btc � �3.8
� 4.9 mmHg, n � 17) and hyperventilation (respiratory rate 21 min�1, tidal
volume 12 ml kg�1, paCO2 � 28.7 � 4.3 mmHg, Bet � �2.6 � 0.9 mmHg,
Btc � �4.1 � 4.8 mmHg, n � 17) no difference in bias could be found.
Conclusion(s): In this trial in an animal model a good correlation between
the three different techniques to determine paCO2 was found during nor-
moventilation as well as during hypo- and hyperventilation. Transcutaneous
and end-tidal monitoring allow reliable and comparable readings of paCO2.

A-64
The resistance of current anaesthetic breathing systems
V. Kharkar, A. Wilkes, J. Hall, J. Mecklenburgh

Department of Anaesthetics and Intensive Care, College of Medicine,
Cardiff University, Cardiff, United Kingdom

Background: When a patient breathes through an anaesthetic breathing
system an extra resistance is imposed on their respiratory muscles. This
extra resistance may be overcome or may lead to hypoventilation and reduced
gas exchange. A simple means of assessing breathing system resistance is to
measure the pressure drop (PD) at a specified flow. The International Standard
for breathing systems defines this flow and states that the PD at the patient
connection port should not exceed 0.6 kPa (1). This study aims to determine
the PD, and hence resistance, of various breathing systems and to compare
it with the requirement of the standard.
Methods: We tested 5 samples each of 10 1.6 m breathing systems (4
Bain’s coaxial, 3 Mapleson A [Map A] and 3 parallel systems) using a fresh
gas flow of 10 L min�1 and a sine-wave pump, to simulate spontaneous
breathing, set to 1 L tidal volume at 20 min�1. Pressures and flows were meas-
ured using a Datex AS/3 monitor. All data were recorded onto a laptop using
LabVIEW software.
Results:

Mean (SD) max PD (kPa) [no. of samples � 0.6 kPa]

Manufacturer Bain Map A Parallel

Armstrong 0.87 (0.13) [0/5] 0.68 (0.18) [2/5] 0.78 (0.03) [0/5]
Flexicare 1.43 (0.14) [0/5] 1.43 (0.14)[0/5] 0.77 (0.02) [0/5]
Intersurgical 0.91 (0.12) [0/5] 0.56 (0.10)[3/5] 0.77 (0.01) [0/5]
Mallinckrodt 0.40 (0.03) [5/5]
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Conclusion(s): Similar breathing systems from different manufacturers
showed very different pressure drops and therefore resistance. Only 10 of
the 50 systems tested complied with the requirements of the standard.
Reference:
1 BS ISO 8835–2:1999.

Acknowledgements: Flexicare, Intersurgical, Armstrong and Mallinckrodt
for the samples.

A-65
Real time dependency of subcutaneous tissue oxygenation
on inspired oxygen concentrations
A. Vogt, T. Podranski, P. Schumacher, T. Riva, A. Kurz

Department of Anaesthesiology, Berne, Switzerland

Background and Goal of Study: Supplemental peri-operative oxygen admin-
istration increases subcutaneous tissue oxygenation. The exact correlation
over time between tissue oxygenation and FiO2 is unknown. Consequently
we evaluated subcutaneous tissue oxygen tension of the upper arm (PsqO2)
and of the wound (PwO2) in relation to inspired oxygen concentrations (FiO2).
Materials and Methods: So far we have evaluated data in two patients (A,
B). Intraoperatively PsqO2 was measured, whereas postoperatively PsqO2

and PwO2 in the subcutaneous tissue adjacent to the surgical wound were
obtained. Additionally we recorded hemodynamic and respiratory data (e.g.
CO, FiO2). All data were recorded online.
Results: Our preliminary results show that there is a close relationship over
time between PsqO2 and FiO2. Furthermore tissue oxygenation at the wound
is well reflected by subcutaneous tissue oxygenation in the upper arm.

Conclusion: Inspired oxygen concentration is an important factor of sub-
cutaneous tissue oxygenation. With our data we can show the real time
dynamic dependency of PsqO2 on FiO2.

A-66
Duration and extent of the decline SpO2 after low-dose
injection of methylene blue
Ch. Siebert, S. Kroeber, N. Lutter

Department of Anesthesiology, University of Erlangen-Nuremberg,
Erlangen, Germany

Background and Goal of Study: With regard to previous studies (1) report-
ing of artifactual low readings of functional oxygen saturation (SpO2) after

injection of methylene blue (MB), this study was designed to indi-vidually
evaluate duration and extent of the spurious de-crease in SpO2 of four pulse
oximeters, each representing the newest technology.
Materials and Methods: After IRB approval and in-formed consent, SpO2 of
20 patients (58–92 yrs) under-going transurethral vesical surgery and receiving
50 mg MB intraoperatively to localize the urethral orifices was simultane-
ously measured with four pulse oximeters (Philips IntelliVue M3001, Masimo
Radical, Dolphin Medical 2100, Nellcor N-595) via four randomly placed sen-
sors (digit II–V). Minimum SpO2 (t2) as well as be-ginning (t1) and end (t3) of
the decline of SpO2 were marked offline and �t1 � t2 � t1, �t2 � t3 � t2 and
�SpO2 � SpO2(t1) � SpO2(t2) were calculated.
Results and Discussions: Data (mean � SD) are shown in the table:

Philips Masimo Dolphin 
IntelliVue Radical Medical Nellcor N-595

� t1 (s) 23.6 � 5.2 19.4 � 7.0 20.5 � 7.2 24.7 � 6.3
� t2 (s) 128.1 � 43.2 105.4 � 33.0 143.5 � 45.0 112.6 � 32.4
� SpO2 (%) 37 � 10 51 � 14 46 � 11 37 � 7

There are only slight statistical differences of � t1 with all pulse oximeters.
Dolphin Medical shows the largest recovery time and as well as Masimo
Radical the deepest decline of SpO2, significantly differing from Nellcor N-
595 and Philips IntelliVue.
Conclusion: Variably differing SpO2 readings with newest generation pulse
oximeters after MB injection do not allow to conclude on pathophysiological
alterations of oxygen delivery. Further investigations are needed to de-termine
whether or not the decline in SpO2 may correlate to a change in arterial oxygen
saturation (sO2).
Reference:
1 Morell RC et al. Anesthesiology 1993; 78: 363–364.

A-67
IV Injection of low-dose methylene blue causes a decrease 
in pO2

S. Kroeber, Ch. Siebert, N. Lutter

Department of Anesthesiology, University of Erlangen-Nuremberg,
Êrlangen, Germany

Background and Goal of Study: Due to its peak absorption at 609 and
668 nm, methylene blue (MB) is known to cause transient, but artifactual low
readings (1) of the functional oxygen saturation (SpO2). This study was
designed in order to determine whether or not this spurious decrease in SpO2

is associated with a concurrent alteration of the arterial pO2 after MB injection.
Materials and Methods: After institutional approval and informed consent,
SpO2 data of 16 patients (58–92 yrs) undergoing transurethral vesical proce-
dures and receiving 50 mg of MB intraoperatively to visualize the urethral ori-
fices, were assessed by means of four fourth generation pulse oximeters. An
arterial line was placed into the contralateral radial artery and arterial blood
gas samples were taken to determine the pO2 (Radiometer ABL700) prior to the
IV injection of MB (t1: pO2 (1)), at minimum SpO2 (t2: pO2 (2)), and after SpO2 hav-
ing returned to its baseline (t3: pO2 (3)). The differences between pO2 (1) and
pO2 (2) (�pO2 (1–2)) and pO2 (2) and pO2 (3) (�pO2 (3–2)), respectively, were calcu-
lated for each patient. Additionally, the interval between t1 and t2 (Ät1) and t2
and t3 (Ät2) was determined.
Results and Discussions: Data (mean � SD) are shown in the table.

Mean SD

�pO2 (1–2) (mmHg)*) 48.4 �20.1
�pO2 (1–2) (%)*) 33.3 �8.6
�pO2 (3–2) (mmHg)*) 33.4 �13.6
�pO2 (3–2) (%)*) 25.7 �7.6
�t1 (s) 23 �6
�t2 (s) 123 �38

*)p � 0.001.

Average pO2 appears significantly reduced by 15 mmHg approximately,
although SpO2 has already returned to its initial level.
Conclusion: The IV injection of low-dose MB causes a significant drop in
pO2, therefore further research is required to investigate the underlying
pathophysiology.
Reference:
1 Anesthesiology 1989;71:791–794.
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A-68
Cerebral oxymetry versus mixed venous oxymetry during
hypothermic hemodilutional cardiopulmonary bypass
A. Baraka, M. Naufal, M. El-Khatib

Department of Anesthesiology, American University of Beirut, Beirut,
Lebanon

Principle and Goal of study: During cardio-pulmonary bypass (CPB),
mixed venous oxygen saturation (SvO2) has been traditionally used as an
indicator of whole body oxygen supply/demand. Recently, the INVOS mon-
itor has been used for non-invasive and direct assessment of cerebral blood
oxygen saturation (RsO2). This study was undertaken to compare RsO2 and
SvO2 during hypothermic hemodilution CPB.
Materials and Methods: Fourteen patients undergoing elective cardiac
surgery using hypothermic hemodilution CPB were included in the study.
During CPB, RsO2 and SvO2 were continuously monitored with a cerebral
oximeter (INVOS 5100B) via a surface electrode placed on the patient’s for-
head and with the mixed venous oximeter (Bently Oxy-Sat meter) integrated
in the cardiopulmonary bypass machine (Sarns 5000) respectively.
Mean � SD of RsO2, SvO2, PaCO2, Hct, and CO were determined during pre-
bypass and during CPB at 31°C and 35°C. Statistical analysis were per-
formed with the analysis of variance (ANOVA) and level of significance was
considered at p � 0.05.
Results: Data (Mean � SD) are shown in the table:

Cooling Rewarming
Pre- bypass 31°C 35°C

RsO2 (%) 76.0 � 9.6 58.9 � 6.4* 67.1 � 8.7*¶

SvO2 (%) 78.6 � 3.3 84.9 � 3.6* 74.1 � 5.6*¶

PaCO2 (mmHg) 43.5 � 8.9 T. Corrected: 26.8 � 3.1* 37.9 � 3.1§

T. Uncorrected: 38.9 � 3.7
Hct (%) 38.2 � 5.1 27.7 � 4.1* 28.5 � 3.8*
CO (l/min) 4.6 � 0.9 N/A N/A
Pump Flow (l/min/m2) N/A 2.4 2.4

*p � 0.05 vs. Pre-bypass, ¶p � 0.05 vs. Cooling, §p � 0.05 vs. Cooling (Temp.
Corrected)

Conclusions: During hypothermic CPB, there was a significant increase of
SvO2 associated with a paradoxical decrease of RsO2. The decrease in RsO2,
despite the decreased cerebral oxygen consumption during hypothermic
CPB, may be attributed to the possibility of decreased cerebral oxygen 
supply secondary to the �-stat strategy of CO2 management which
decreased temperature-corrected PaCO2 during hypothermia down to
26.8 � 3.1 mmHg.
References:
1 Baraka A. et al. J Cardio Anesth 1990; 1: 35–38.
2 Holzschuf M. et al. Neuro Res 1997; 19: 246–248.

A-70
Orbital ultrasound monitoring during cardiopulmonary bypass
and neuropsychological function following cardiac surgery
H. Hamada, M. Kuroda, R. Nakanuno, M. Kawamoto, O. Yuge

Department of Anesthesiology and Critical Care Medicine, Hiroshima
University, Hiroshima, Japan

Background and Goal of Study: Cerebral dysfunction following cardiopul-
monary bypass (CPB) remains a major source of morbidity and mortality in
cardiac surgery, with early diagnosis required for the prevention of neurolog-
ical complications. Orbital ultrasound (OUS) monitoring can provide useful
information regarding intracranial blood flow during a CPB procedure (1).
The objective of the present study was to evaluate the clinical significance of
quantitative OUS findings during cardiac surgery in terms of their relevance
to postoperative neurological events.
Materials and Methods: We studied 30 adult patients scheduled for coro-
nary artery bypass grafting or valve replacement surgery. A mini-mental state
examination (MMSE) was performed 2 days before, and 7 and 14 days after
the operation. OUS observations were made before, 20, 40, and 60 minutes
after the start, and after the end of CPB. Maximal flow velocity (Vmax) in the
central retinal artery (CRA) and MMSE scores after the operation were com-
pared using regression analysis. Further, Vmax and the occurrence of postop-
erative neurological events were compared using a chi-square test.
Results and Discussions: MMSE scores were significantly decreased 7
days after the operation and then returned to preoperative levels by 14 days.
No significant correlations were seen between Vmax at any time point dur-
ing CPB and postoperative MMSE scores. Delirium occurred in 5 cases
(17%), whereas no major complication, such as stroke, occurred. Each of
those patients showed significantly lower MMSE scores after the operation

as compared to the other patients, and OUS monitoring detected CRA blood
flow during CPB. We considered that the absence of significant correlations
between Vmax and postoperative neurological events may be due in part to
the absence of major neurological complications in the present cases.
Conclusion(s): The Vmax of CRA blood flow obtained by OUS monitoring
could not predict postoperative neurological events. Additional studies for
quantitative evaluation of OUS monitoring during CPB when used as an indi-
cator of postoperative minor neurological dysfunction are needed.
Reference:
1 Orihashi K, Matsuura Y, Sueda T, et al. Ann Thorac Surg 2001; 71: 673–677.

A-71
PuO2 as a marker for renal blood flow in laparoscopic versus
open donor nephrectomy
I. Mertens zur Borg, S. Roubos, J. IJzermans, J. Klein

Department of Anaesthesiology, Erasmus UMC, Rotterdam, Rotterdam,
The Netherlands

Background and Goal of Study: Laparoscopic donor nephrectomie (LDN)
is performed more often because of reduced postoperative morbidity and
shorter hospital stay. Animal studies have shown however a reduced renal
blood flow (RBF) during pneumoperitoneum [1]. To measure RBF, invasive
techniques should be used, however earlier investigators suggested that
urine oxygen tension (PuO2) is related to renal medullar blood flow (RmBF)
[2]. This study is the first prospective randomised study where RBF is meas-
ured and comparing LDN and open donor nephrectomy (ODN) patients.
Materials and Methods: 32 patients in the LDN en 33 in the ODN group,
were included. Anaesthesia was performed with a fixed protocol and contin-
uos FiO2 of 40%. High dosage of morfomimetica and liberate fluid regime of
colloids and crystalloids starting before operation was used. PuO2 samples
were obtained on 2 moments.
Results and Discussions: 9 patients from the ODN and 3 patients from the
LDN group had to be excluded. Both operation techniques cause an equiv-
alent and a significant (p � 0.05) increase in PuO2 after two hours of opera-
tion. No difference is found in PuO2 between LDN and ODN.

PuO2 (kPa) ODN LDN p-value

After induction of anaesthesia 12.9 (2.9) 13.3 (3.9) 0.64
2 hours laparoscopic or open operation 17.4 (3.0) 16.6 (2.6) 0.34
p-value �0.05 �0.05

Mean urine oxygen tension (PuO2) (kPa) with (sdv) in the ODN versus LDN group.

Conclusion(s): We concluded that provided there is an adequate anaes-
thesia technique with liberate fluid supply and IAP is maintained at
12 mmHg, the intra operative RmBF is not dependent on surgical procedure.
The increase in PuO2 during surgery can be explained by redistribution of the
RBF in the kidney from cortex to medulla.
References:
1 Cisek LJ, Gobet RM, Peters CA, Journal of Endourology. 1998; 12(2): 95–100.
2 Kainuma M, Kimura N, Shimada Y, Crit Care Med. 1990; 18(3): 309–12.

A-72
Single transpulmonary thermodilution during off-pump
coronary artery bypass grafting
V. Kuzkov, M. Kirov, A. Lenkin, E. Suborov, V. Slastilin, V. Borodin, 
I. Chernov, A. Shonbin, L. Bjertnaes

Department of Anesthesiology, Northern State Medical University,
Arkhangelsk, Russia

Background and Goal of Study: An off-pump modification of coronary
artery bypass grafting (OPCAB) is intended to avoid complications related to
cardiopulmonary bypass, but can be accompanied by severe changes in
hemodynamics requiring advanced monitoring (1). The transpulmonary sin-
gle thermodilution (STD) is a novel method for cardiovascular monitoring
allowing the simultaneous evaluation of myocardial preload and contractility
as well as quantification of lung edema (2). However, the role of STD in off-
pump cardiac surgery is still unsettled. Thus, our aim was to evaluate the
use of STD in OPCAB.
Materials and Methods: We studied 11 patients who underwent elective
OPCAB during total intravenous anesthesia (propofol and fentanyl). Before
surgery, a 5F thermodilution catheter (Pulsiocath PV2014L20) was inserted
into the femoral artery. Heart rate (HR), cardiac index (CI), cardiac function
index (CFI), stroke volume index (SVI), stroke volume variations (SVV), global
ejection fraction (GEF), left ventricular contractility index (dPmax), systemic
vascular resistance index (SVRI), and other hemodynamic parameters were
assessed by STD and continuous pulse contour analysis (PiCCOplus, Pulsion
Medical Systems, Germany). The measurements were performed after
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induction of anesthesia, during and at the end of surgery, and at 2, 4, and 6
hrs postoperatively. The data were analyzed using the test of contrasts.
Results and Discussions: After induction of anesthesia, HR, CI, CFI, SVI,
GEF, and dPmax declined in concert with an increase in SVRI (p � .05). During
revascularization, dPmax and SVRI decreased transiently by 25% (p � .05)
that necessitated administration of ephedrine in 8 of the patients. After the
OPCAB, HR, CI, CFI, and SVV increased significantly in parallel with fluid
resuscitation and intravenous infusion of nitroglycerin. These changes, as well
as a decrease in SVRI by 20% (p � .05), were also observed postoperatively.
Conclusion: During OPCAB, STD is a valuable tool for monitoring of the
volume status, myocardial performance, and vascular tone that might help
in providing an adequate goal-directed hemodynamic management.
References:
1 Ngaage DL. Med Sci Monit 2004; 10: RA47–54.
2 Boldt J. Crit Care 2002; 6: 52–59.

A-73
Correlation of peripheral venous and central venous
pressures after major surgery in the postanaesthesia 
care unit
C. Espí, M.T. Moreno, F. Cobano, M.A. Barberà, S. Muñoz, V. Mazo

Department of Anestesiología y reanimación, HUGTiP, Badalona, Spain

Background and Goal of Study: Correlation of central venous pressure
(CVP) and peripheral venous pressure (PVP) in ASA II–III patients after major
surgery.
Materials and Methods: A prospective repeated measures study was per-
formed on 16 patients in our postsurgical intensive care unit (ICU). All
patients had peripheral venous lines and required CVP monitoring. CVP and
PVP were measured pairwise every hour during the first 5 hours after sur-
gery. If typical sinusoidal wave forms were not seen on PVP tracings, the
patient was excluded from the study (n � 4). All patients were spontaneosly
breathing and reclining with the head at 30°. The CVP was placed at the
superior vena cava. The peripheral venous catheter were standard periph-
eral over-the-needle catheter of different sizes (20 to 14 gauge), and were
placed at the forearm or hand.
Results and Discussions: All patients were ASA II–III required a postsurgi-
cal ICU because of major surgery and patient comorbidity.This preliminary
results showed a good correlation during the first 5 hours after surgery:
r1 � 0.8, r2 � 0.9, r3 � 0.85, r4 � 0.86, r5 � 0.88 respectively (p � 0.01).

The mean values and SD of PVC and PVP during the first 5 hours were:
1st: 6,69 (3) and 9,5 (3.8), 2nd: 7,25 (3.2) and 9.88 (3.5), 3rd 7,13 (3.8) and
9.13 (3.7), 4th 6.44(2.8) and 9.19(3.3), 5th 6.19(2.6) and 8.56 (2.8) respectively.

The bias (mean difference between CVP and PVP) during the first 5 hours
was 2.5 (SD1.5) mmHg.
Conclusion(s): PVP measurement may be a noninvasive alternative for
estimating PVC at the PACU, in spontaneously ventilating ASA II–III patients
without significant cardiac dysfunction undergoing major surgery.
Reference:
1 Amar et al. J Cardiothorac Vasc Anesth 2001; 15: 40–3.

A-74
Could central venous oxygen saturation be an attractive
alternative to mixed venous oxygen saturation in cardiac
surgery with cardiopulmonary bypass?
L. Schmitz, C. Melot, T. Hein, L. Barvais, M. Dejonckheere, D. Schmartz, 
A. Ducart

Department of Anesthesiologie, C.U.B Hopital Erasme, Brussels, Belgium

Background and Goal of study: Central venous oxygen saturation (ScvO2)
may be an interesting alternative to mixed venous oxygen saturation (SvO2)
in patients without a need of a pulmonary artery catheter (1). The aim of this
study was to evaluate the relation between SvO2 and ScvO2 in patients
scheduled for cardiac surgery with cardiopulmonary bypass (CPB).
Materials and methods: 33 patients (10 patients with coronary artery
bypass grafting (CABG), 7 patients with valve replacement and CABG, 16
patients with valve replacement) after written and informed consent were
included in this prospective study. A TCI remifentanil – propofol –
cisatracurium anaesthesia was used. Tip placement of the catheters in the
pulmonary artery (Swan-Ganz®, 7,5F, American Edwards Lab) and in the
superior vena cava (7F triple lumen, Arrow®) was controlled by
Transesophageal Echocardiography. Blood samples were drawn at induc-
tion (T1), 10 minutes after CPB (T2) and after arrival in the intensive care unit
(T3). The blood samples were immediately analysed for oxygen saturation
by Instrumentation Laboratory 682 CO-Oximeter. Statistical analysis was

performed by linear regression, Pearson correlations and the method of
Passing and Bablok (2).
Results: Mean values � SD, correlations (R) and confidence limits of 95%
for SvO2 and ScvO2 at T1, T2 and T3:

SvO2 (%) ScvO2 (%) R 95%

T1 (n � 33) 74.5 � 8.7 77.5 � 6.8 0.82* (0.67–0.91)
T2 (n � 33) 73.5 � 6.5 78.5 � 6.7 0.71* (0.49–0.85)
T3 (n � 33) 68.6 � 5.8 71.4 � 7 0.59* (0.31–0.77)

*p � 0.0003.

The test of Passing Bablok shows that ScvO2 overestimates SvO2 during the
3 sample times.
Conclusions: ScvO2 can not be substituted for SvO2 in cardiac surgery
with cardiopulmonary bypass.
References:
1 Rivers EP, et al. NEJM 2001; 345:1368–77.
2 Passing H. J.Clin.Chem.Clin.Biochem.1983; 21: 709–20.

A-75
Activated clotting time in patients undergoing
cardiopulmonary bypass: evaluation of a new 
aprotinin-insensitive ACT test using sonoclot
M.T. Ganter, L. Furrer, A. Zollinger, C.K. Hofer

Department of Anesthesia and Perioperative Care, San Francisco General
Hospital, UCSF, San Francisco, USA

Background and Goal of Study: The kaolin-based activated clotting time
assessed by the HEMOCHRON system (HkACT) is a clinical standard to
monitor heparin therapy alone and combined with aprotinin during car-
diopulmonary bypass (CPB). However, aprotinin is known to prolong not
only celite-based ACT measurements but also kaolin-based ACT (1).
Overestimation of ACT implies a potential hazardous risk of subthera-
peutic heparin anticoagulation and must be avoided. Recently, a so-called 
aprotinin-insensitive ACT has been developed for the SONOCLOT Analyzer
(SaiACT; Sienco Inc., Wheat Ridge, CO). The aim of our study was to evalu-
ate and compare SaiACT with HkACT and anti-Xa activity in patients under-
going CPB.
Materials and Methods: 44 patients scheduled for elective cardiac surgery
were studied. Heparin therapy was guided by HkACT. Blood samples were
taken at baseline (T0), after heparin administration (200 U/kg, 100 U/kg;
T1,2), on CPB, before (T3) and 15, 30, 60 min after administration of apro-
tinin (2 Mio KIU; T4,5,6), and after protamine infusion (T7). HkACT, SaiACT
and anti-Xa activity were measured at each time point, both ACT were
measured in duplicate. Statistical analysis was done using Bland-Altman
analysis, linear regression with Fisher’s z-transformation and ANOVA with
post-hoc Bonferroni-Dunn correction.
Results: A total of 352 blood samples were analyzed. Administration of
heparin/protamine induced a significant increase/decrease of HkACT,
SaiACT and anti-Xa. Compared to HkACT, SaiACT was significantly lower at
T0–7: mean bias (SaiACT-HkACT) was �55 � 113 sec (�11 � 17%;
p � 0.01). Correlations of HkACT-anti-Xa (r2 � 0.41) and of SaiACT-anti-Xa
(r2 � 0.48) were significantly different (p � 0.01). After administration of
aprotinin (T4–6) 8% of SaiACT readings were �480 sec, whereas all HkACT
measurements were 	480 sec. Coefficient of variation was comparable for
HkACT and SaiACT (HkACT � 7.9 � 11.6%, SaiACT � 7.5 � 7.9%).
Conclusion: These data indicate that SaiACT may be a valuable alternative
to HkACT for guiding heparin therapy during CPB when aprotinin is used.
The use of SaiACT may result in an increased administration of heparin.
Reference:
1 J Extra Corpor Technol 2004; 36: 51–7.

A-76
Dumping coefficient and natural frequency are incomplete
dynamic response parameters of pressure monitoring line
H. Watanabe, S. Yagi, N. Kanaya, A. Namiki

Department of Anesthesiology, Sapporo Medical University, Sapporo,
Japan

Background and Goal of Study: The damping coefficient and natural fre-
quency are standard parameters for anesthesiologists to evaluate the
dynamic responses of pressure monitoring lines. But in fact, under the
lumped constant model described by the second order ordinary differential
equation the dumping coefficient can be derived from amplitude gain at 
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natural frequency. We demonstrated the defectiveness of the dumping coef-
ficient and natural frequency with our high-precision frequency response
measurement method (step-response analysis).
Materials and Methods: A blood pressure wave converter (Biotek 601A)
connected to a function signal generator, 2 channeled-pressure amplifiers
and personal computer were used. After introducing a square wave into the
blood pressure monitoring line, proximal (input) and catheter-end (output)
pressure waves were recorded with pressure amplifiers. Frequency response
curves (amplitude and phase), the dumping coefficient and natural frequency
were displayed after analysis with our original computer program.
Results and Discussions: There were discrepancies between dumping
coefficients and natural frequencies, and frequency response characteristics.

Two curves (Fig. 1) had the same dumping coefficient (0.20). The natural
frequency of the left curve (33.2 Hz) was higher than that of the right one
(26.4 Hz), so the dynamic response of the left monitoring line seemed better
than that of the right one. But in fact the right frequency response curve had
an excellent dynamic response with a wide, flat, low frequency range and
without pressure wave distortion.
Conclusion(s): The dumping coefficient and natural frequency cannot elu-
cidate the shape of frequency response curves. Therefore these parameters
became less useful for dynamic response evaluation.

A-77
Changes in cerebral oximetry during carotid endarterectomy
M.I. Rochera, I. Fabregas, A. Lacasta, O. Martinez, A. Gonzalez, 
M. de Miguel, E. Molina, M. Roca

Department of Anestesiologia i Reanimació, Hospital Universitari 
“Vall dHebron”, BArcelona, Spain

Background and Goal of study: Cerebral oximetry is a simple method 
of measuring regional cerebral oxygen saturation (SrO2) (1). During carotid
endarterectomy (CEA), carotid clamping causes a decrease in the ipsilateral
SrO2 (2). The goal was to study the effect of carotid clamping on SrO2

depending on the grade of stenosis of the contralateral carotid artery.
Materials and methods: We studied 27 patients who underwent CEA
under general anaesthesia. Patients were divided into two groups: con-
tralateral carotid stenosis of less than 70% (G I), and more than 70%, severe
stenosis or occlusion (G II). The INVOS- 4100 cerebral oximeter was used for
measure SrO2 at several times: baseline (t1), after induction of general
anaesthesia (t2), before carotid clamping (t3), one and five minutes after
clamping (t4 and t5), and after declamping (t6). At the same times, direct
median arterial pressure (MAP), end-tidal carbon dioxide (PetCO2), pulse
oximetry (SpO2) and entropy were recorded. We used for analysis ANOVA
test.
Results: In both groups, induction of anaesthesia (t2 vs t1) caused no
changes in SrO2. Carotid clamping (t4 vs t3) induced a significant fall in the
ipsilateral SrO2 from 61.4% to 57.4%, mean difference: 4.07 CI (1.24–6.91)
and on declamping (t6 vs t5) ipsilateral SrO2 raised from 57.78% to 62.48%,
mean difference: 4.70 CI (1.45–7.96); there were no significant changes in
the contralateral SrO2 at the same times.

No correlation was found between the changes in SrCO2 and the severety
of the stenosis.
Conclusions: During CEA, clamping of the carotid artery results in a signi-
ficative drop of the ipsilateral SrO2, that recovers after declamping. In our
study there were no significant differences in SrO2 in patients with contralat-
eral severe stenosis or carotid oclusion compared to patients with a lesser
degree of stenosis.
References:
1 Satwant K. Samra, Anesthesiology 2000; 93: 964–970.
2 Cuadra S.A, Vasc Endovascular Surg. 2003 Nov–Dec; 37(6): 407–13.

A-78
Quantitative assessment of left ventricular function using
tissue doppler imaging in intraoperative transesophageal
echocardiography in patients undergoing coronary
revascularization
C.-Y. Ho, C.-H. Lee, M.-W. Yang, F.-C. Lin, P.-J. Lin

Department of Anesthesiology, Chang Gung Memorial Hospital, 
Kweishan, Taiwan

Background and Goals: Tissue Doppler Echocardiography (TDE) is a novel
echo technique that may quantify regional LV function. Previous reports
have established transthoracic tissue Doppler imaging (TDI) for noninvasive
assessment of ventricular function, but the technique has not been validated
for assessment of LV function during cardiac surgery especially in patients
undergoing coronary revascularization procedure. The purpose of this study
is to assess the clinical feasibility of TDI in the intraoperative trans-
esophageal echocardiography (TEE) during coronary revascularization.
Material and Methods: A total of 20 patients undergoing coronary artery
bypass were studied using intraoperative TEE combined with TDI. All the
data of TDI including systolic velocities, isovolumic contraction time (IVCT),
isovolumic relaxation time (IVRT), early diastolic (Ea), atrial contraction (Aa)
were measured before and after coronary revascularization.
Results: The data of DTI in regional segment of left ventricle had been
recorded successfully in 18 segments of all patients. Compared with pre and
post revascularization, the systolic velocities, mean Ea and Aa wave were
significantly higher and the IVRT was significantly shortening after coronary
revascularization. There was no significant difference in the IVCT before and
after revascularization.
Conclusions: Pulse wave DTI is a feasible non-invasive technique that
allows for the assessment of regional functional performance and dynamics
of the left ventricle myocardium in the intraoperative TEE examination during
coronary revascularization.

A-79
Impedance cardiography: noninvasive measurement of
hemodynamics and thoracic fluid content during endoscopic
thoracic sympathectomy
A. El-Dawlatly

Department of Anesthesia & ICU, College of Medicine, Riyadh, Saudi Arabia

Background: Endoscopic thoracic sympathectomy (ETS) is a minimally
invasive procedure for treating palmar hyperhidrosis (PH). Hemodynamic
changes occurs with CO insufflation during ETS (1,2). In the present study
hemodynamic changes were examined during ETS under general anesthe-
sia using impedance cardiography (ICG).
Patients and Methods: 17 adult patients(15 males) scheduled to undergo
elective unilateral ETS for treatment of PH were randomly enrolled in the
study. Patients with cardio-respiratory disease were excluded from the
study. Their age, and weight mean values were 26.5 � 5 yr, 71.9 � 11.5 kg
respectively. Besides routine monitoring, ICG monitor was used to measure
cardiac output (CO), cardiac index (CI), stroke volume (SV) and total fluid
content (TFC) (3). For statistical analysis, three phases were defined for data
collection: A, prior to CO insufflation, B (at 10, 5 and 2 mmHg IPP), during
and C, after gas deflation. ANOVA was used for statistical analysis.
Results:

Variable A B10 B5 B2 C

CO 5.7 � 1 4.5 � 1* 4.8 � 1* 5.4 � 0.9 5.9 � 1.1
CI 3.2 � 0.4 2.6 � 0.3* 2.7 � 0.4* 3.1 � 0.3 3.3 � 0.6
SV 74.8 � 19.5 60.8 � 16 65.3 � 17 66.4 � 10.6 64.3 � 16.7
TFC 33 � 5 30.6 � 3.5* 31 � 3.4* 31.6 � 3.3* 32.5 � 6.8

*P � 0.05.

Conclusions: Significant reduction of CO, CI and SV were detected in the
present study, but they were of no clinical significance. Of interest was the
significant reduction of TFC during CO insufflation. Whether reduced TFC
correlates to magnitude of compression, with subsequent hemodynamic
changes, exerted on the closed hemithorax by CO insufflation, yet to be fur-
ther studied.
References:
1 Fredman B, Olsfanger D, Jedeikin R. Brit J Anaesth 2004; 79: 113–119.
2 El-Dawlatly AA, Al-Dohayan A, Samarkandi A, et al. Annales Chirurgiae et

Gynecologiae 2001; 90: 206–208.
3 Pianosi PT. Chest 1997; 111: 333–337.

Amplitude spectrum of Transfer Function
5

1

0.1
1 10 50

G
ai

n

Amplitude spectrum of Transfer Function
5

1

0.1

G
ai

n

Frequency (Hz)
Natural Frequency � 33.2 Hz
Dumping Coefficient � 0.20

Frequency (Hz)
Natural Frequency � 26.4 Hz
Dumping Coefficient � 0.20

1 10 50

Monitoring: equipment and computers 21

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


A-80
Calibration method used by Colins tonometry results in
significant errors in blood measurement
M. Staber, S. Hansen

Department of Anaesthesia, Inverclyde Royal Hospital, Greenock, 
United Kingdom

Background and Goal: Colin tonometry module provides a non-invasive
alternative to intra-arterial blood pressure (BP) measurement (1). Calibration
of the tonometry module relies on an oscillometric method. Our aim was to
look at the effect of the calibration on module accuracy.
Materials and Methods: Ten conscious patients with an indwelling arterial
catheter were studied. The Colin monitor performed ten calibration cycles
firstly with the oscillometric cuff on the same arm as the tonometry module
and secondly on the opposite arm. Simultaneous recording of BP wave
forms from the intra-arterial BP transducer and the Colin monitor allowed
comparison of beat-by-beat systolic, diastolic and mean BP.
Results and Discussions: There were considerable inter- and intra-patient
variations. In the worst case, error range was 41 mmHg over ten calibrations.
Analysis of variance (ANOVA) showed that contra- and ipsi-lateral calibra-
tions gave a significantly different bias (P � 0.001 for systolic BP), while the
multiple calibrations accounts for a significant proportion of the variability in
systolic BP error (P � 0.03). The figure shows BP difference (tonometry vs
intra arterial) in one patient following 10 calibrations.

Conclusions: Colin Tonometry is not accurate enough to be used with con-
fidence in clinical practice. The main reason for this is its reliance on an
oscillometric method for calibration of the tonometry module. Single BP
measurements, using either manual or semiautomatic instruments, may vary
considerably from the “true” blood pressure due to short-term perturbations
of BP.
Reference:
1 Kemmotsu O, Yokota S, Yamamura T et al. Anesth Analg 1989; 68: 145.

A-81
Breath by breath, non-invasive measurement of cardiac
output by pulmonary capnodynamics: comparison with 
aortic flow probe
P. Peyton

Department of Anesthesia, Austin Hospital, Heidelberg, Australia

Background and Goals: Techniques based on the Fick principle using pul-
monary gas exchange measurement are among the oldest methods for 
non-invasive measurement of cardiac output (Qt), but do not allow truly con-
tinuous monitoring. The capnodynamic method utilizes CO2 elimination by
the lungs during alternating levels of alveolar ventilation to automatically
measure effective pulmonary capillary blood flow (Qc) with every breath.
Materials and Methods: Accuracy and precision of the method to measure
wide changes in Qt were tested by simultaneous comparison with an ultra-
sonic ascending aortic flow probe in four ventilated sheep, anesthetized with
isoflurane in oxygen-air. Qt was manipulated using dobutamine infusion with
esmolol boluses. Qc was adjusted by estimation of shunt fraction from pulse
oximetry, to obtain systemic Qt. The theoretical basis and prototype meas-
urement system design are described in detail. Mean difference and stan-
dard deviation [sd] of the difference between capnodynamic and aortic flow
probe measurements were calculated for i) Qt with each breath, and ii)
change in Qt between successive 30 sec periods.

Results and Discussions: Aortic flow probe Qt varied between zero and
9.4 L/min (mean 3.9 L/min). Overall mean bias [sd] for Qt (capnodynamic –
aortic flow probe) was: –0.47 [1.27] L/min; for change in Qt: 0.00 [0.51]
L/min. Two cardiac arrest events were clearly identifiable by capnodynamics
within 30–60 sec of occurence.

Conclusion(s): A prototype measurement system using capnodynamics
accurately tracked sudden dramatic fluctuations in Qt in real time in an ani-
mal model. The method has potential for continuous non-invasive cardiac
output in patients during anesthesia and critical care.

A-82
Minimally invasive system to measure cardiovascular
dynamic performance
E. D’Avino, F. Clemente, L. Di Pirro, A. Menichetti

c/o CNR-ISIB, Azienda Ospedaliera San Camillo – Forlanini, Rome, Italy

Background and Goal of Study: Significant haemodynamic information
can be estimated by signal processing systemic arterial pressure (Pas) (1–2).
A such approach allows a more accurate monitoring during anaesthesia or
in ICU without introducing new measurement lines.
Materials and Methods: The maximum value of time derivative of Pas,
max (dPas/dt), has been studied in order to correlate its value to CO trends
and, more generally, to obtain information on the efficiency of cardiovascu-
lar system. The study has been divided in two parts. In the first phase 86
measurements on 10 (age 75 � 7) patients admitted to surgery for abdomi-
nal aorta aneurysm in epidural anaesthesia were performed (2). max
(dPas/dt) and CO were measured during different phases of the surgery. In
the second part study 10 measurements on a single patient (age 42) using
bi-ventricular assist circulation devices (Thoratec) VAD were performed.
Here CO was settled by console controls and changes in haemodynamic
parameters (including dPas/dt) were measured. For both phases the rela-
tionship between target parameters has been studied computing r (the cor-
relation coeff. of linear regression during the experiment on a single patient).
Results and Discussions: In epidural anaesthesia the within subject corre-
lation between max (dPas/dt) and CO measured with thermodilution method
is excellent (2). In all patients r (Mean � SD) is 0.94 � 0.04. Therefore in
epidural anaesthesia (i.e. in fixed condition of other haemodynamic param-
eters – SVR, HR, etc.) the CO depends essentially on the component of
heart contractility given by max (dPas/dt). Conversely using bi-VAD the
value of max (dPas/dt) remains constant due to the characteristics of the
device. Short-term changes (to consider SVR constant) imposed to CO are
reflected only by changes in the heart rate imposed by the control algo-
rithms of the VAD (CO vs. HR, r � 0.93).
Conclusion: max (dPas/dt), crossed with other parameters, can be prof-
itably used as a sign of efficiency of the cardio circulatory system.
References:
1 Clemente F, De Lazzari C, Darowski M, et al. Int J Artif Organs. 2002; 25: 313–20.
2 Clemente F, D’Avino E, Guaragno M, et al, A. J Clin Monit Comput 2004; 18: 81–87.

A-83
Comparison of transoesophageal echocardiography 
and pulse contour analysis for real-time measurement of
cardiac output
D. Caliebe, P.H. Tonner, J. Scholz, J. Renner, B. Bein

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

Background and Goal of Study: Continuous measurement of cardiac output
(CO) is of great importance in the critically ill. However, pulmonary arterial
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thermodilution has been questioned for possible complications associ-
ated with right heart catheterization [1]. Furthermore, measurements are
delayed in the continuous mode during rapid haemodynamic changes [2]. To
date, only ultrasound based methods and pulse contour analysis enable real
time update of measurements [3]. We compared CO values obtained with
transoesophageal echocardiography (TCO) with pulse contour analysis
(PCCO) in patients scheduled for minimally invasive coronary artery bypass
grafting.
Materials and Methods: After IRB approval, 16 patients ASA physical sta-
tus II–III were enrolled in the study. Following standardized induction of
anaesthesia, a transoesophageal echo probe was inserted in the oesopha-
gus and a catheter for pulse contour analysis was introduced in the right
femoral artery. At 4 event related operative stages (baseline after induction
of anaesthesia, before clamping of the left anterior descending coronary
artery [LAD], after LAD clamping and finally after clamp release) paired CO
measurements were taken.
Results and Discussions: A total of 64 measurements were obtained at
the different operative stages. TCO ranged from 2.9 to 8.5 liter � min�1

(mean 5.6 liter � min�1), and PCCO ranged from 3.3 to 7.9 liter � min�1 (mean
5.3 liter � min�1). CO measurements were analyzed using a Bland-Altman
Plot. Bias between echocardiography derived cardiac output and pulse con-
tour cardiac output was (mean � 1 SD) 0.31 � 0.81 liter � min�1. Mean rela-
tive error was 12.9%, and limits of agreement were smaller than the
recommended �30% of mean CO.
Conclusion(s): Agreement between TCO and PCCO was clinically accept-
able. PCCO derived CO determination therefore has proved to be a valuable
tool for real-time haemodynamic monitoring.
References:
1 JAMA 1996; 276: 889–897.
2 Anesthesiology 1998; 89: 1592–1595.
3 Ann Thorac Surg 1999; 68: 1532–1536.

A-84
Accuracy of a new automated device to assess difference in
pulse pressure (dPP) continuously during surgery
G. Pestel, D. Leibundgut, K. Fukui, V. Hartwich, Y. Fujita, A. Kurz

Department of Anaesthesiology, University of Bern, Bern, Switzerland

Background and Goal of Study: Fluid optimisation is a major contributor
to improved oxygen delivery and thus improved outcome in patients [1,2].
Using difference in pulse pressure (dPP), assessed by the analysis of the
arterial pressure wave forms (via arterial catheter) during a complete respira-
tory cycle has been shown useful to discriminate between volume-responders
and non-responders [3]. However, the traditional assessment of dPP manu-
ally is not suitable for an OR environment. Consequently, we have developed
a monitoring device for automatic assessment of dPP.
Materials and Methods: With IRB approval data from 8 ASA 1–3 patients,
aged 18–80 years, scheduled for elective neurosurgical or major abdominal
procedures were enrolled. Patients with cardiac, pulmonary, or renal disease
were excluded. An arterial catheter was inserted at the wrist. Airway pres-
sures and arterial blood pressure was recorded continuously. The assess-
ment of dPP was done both continuously online by the monitoring device
(Monitor), and offline after surgery by computing dPP manually from print-
outs of the arterial pressure wave form (Manual). Data pairs were analyzed
using linear regression and Bland-Altman analysis.
Results and Discussions: 42 data pairs were compared. Bland-Altman
analysis gave a bias of �1.54%, and a precision of �4.21% (see Figure).
Linear regression was y(x) � 0.5x � 4 with r2 � 0.32.

Conclusion(s): Obtaining online dPP-values by our monitor device 
shows similar results compared with the traditional manual approach. 
The automatic assessment of dPP is useful to guide fluid management 
intraoperatively.
References:
1 Wilson J et al, BMJ 1999; 318: 1099–103.
2 Mythen MG, Webb AR, Arch Surg 1995; 130: 423–9.
3 Michard F et al, Am J Respir Crit Care 2000; 162: 134–8.

A-85
Evaluation of the effect of esmolol on P wave dispersion
H. Birbicer, D. Yapici, A. Camsari, N. Doruk, S. Atici, E. Bilgin, A. Altunkan,
P. Deliaga, U. Oral

Department of Anesthesiology and Reanimation, Mersin University Medical
Faculty, Mersin, Turkey

Introduction: P wave dispersion (PWD), new ECG parameter, was reported
as useful for presumption of atrial arythmias. Our aim was to evaluate the
effect of esmolol on PWD and hemodynamic response.
Materials and Methods: 40 patients (ASA I–II) with acceptance of faculty
ethic committee were divided into two random groups as group E (n: 30)
esmolol and group P (n: 10) plasebo.100 mg/10cc/2 min esmolol for group E
and 10 cc 0.9% NaCl/2 min for group P were applied. Anesthesia induction
was achieved for both groups with 5–7 mg tiopental Na, 0.1 mg/kg
vecuronyum bromür. ECG 50/s speed with 12 derivations was performed for
all patients before drug application, 30th minute of induction and 5th minute
of intubation. Heart rate, systolic-diastolic and mean blood pressure values
were recorded in 1st, 3rd minutes of induction, 1st, 3rd, 5th minutes of intu-
bation. P wave period was measured for all derivations of ECG. The differ-
ence between maximum and minimum P wave period was defined as PWD.
Measurements were evaluated by a cardiologist and statistical analysis was
made with t-test.
Result: There was not istatistical meaningful difference between the groups
according to demographic and hemodynamic data. PWD period for group E
before induction 35 � 13 msn, 3rd min of induction 33 � 11 msn; 5th min of
intubation 29 � 10 msn; for group P 31 � 11 msn 3rd min of induction
36 � 11 msn; 5th min of intubation 40 � 6 msn. PWD values for group E 
in 5th min of intubation was statistically shorter compared with group P
(p � 0.03).
Discussion: Compared with the control group, hemodynamic response
was not different in the esmolol group. Although more evaluations are nec-
essary for a definite decision, we believed thet esmolol can be used to pre-
vent atrial arythmias.

A-86
Use of a transesophageal device during orthotopic liver
transplantation
V. Perilli, R. Caserta, A. Cardone, F. Vitale, L. Sollazzi

Department of Anesthesiology and Intensive Care, Catholic University of
Sacred Heart, Roma, Italy

Background and Goal of Study: Optimal monitoring providing on-line
information is often required in anaesthesia for orthotopic liver transplanta-
tion (OLTx). The goal of this study was to compare cardiac output (CO) values
obtained using pulmonary artery catheter (PAC) and a new transesophageal
Doppler device (TED).
Materials and Methods: 30 patients undergoing OLTx were enrolled after
an informed consent was obtained. Anaesthesia and monitoring were per-
formed according to institutional standard, including monitoring of invasive
arterial pressure and PAC. The Doppler probe (Hemosonic-Arrow) (TED) was
inserted after tracheal intubation. Every time a thermodilution CO was per-
formed, the most recent TED measurements were also recorded. After the
first determination, an infusion of dopamine (3–5 mcg/Kg/min) was started.
Veno-venous bypass was always used. Statical analyses were executed
using Bland-Altman analysis, correlation and two-ways analysis of variance
for repeated measurements.
Results and Discussions: In our patients 420 paired measurements of CO
were carried out. The absolute values of CO were underestimated by
Doppler technique (7.9 � 2.46 vs 7.3 � 2.37; p � 0.2). The systematic
underestimation of CO TED with respect to CO PAC was moderate
(0.63 L/min) and the limit of agreement (�2SD) were �1.56 L/min and
2.76 L/min. Percentage error (�2SD/mean) was �28% (1). Aortic blood flow
acceleration (Acc) and peak velocity (PV), obtained by TED, showed a sig-
nificant increase after start of dopamine infusion (from 19.4 � 7 to 30 � 6.5,
and from 73 � 17 to 105 � 28, respectively), and remained elevated
throughout the surgical procedure.
Conclusion: TED can provide a clinically useful estimate of CO. What is
important, variations of CO were comparable in time using both techniques.
In addition TED may provide valuable information regarding myocardial
function, such as Acc and PV which with more comprehensive hemody-
namic profile would provide for better management of patients.
Reference:
1 Botero M, Lobato E “Advances in non invasive CO monitoring: an uptade” J of

Cardiothor and Vasc Anesth 2001; 15(5): 631–640.
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A-87
Erroneous measurement of haemodynamic parameters 
by PiCCO monitor in a critically ill patient with renal
replacement therapy
A. Martinez-Simon, E. Cacho, P. Monedero, I. Olavide, 
J.M. Rodriguez-Paz, F. Hidalgo

Department of Anestesiología, Clinica Universitaria de Navarra, 
Pamplona, Spain

Background and Goal of Study: The determination of the continuous car-
diac output by PiCCO™ monitor requires periodic calibrations through a
central line catheter.
Materials and Methods: A 54-year-old woman was admitted to the ICU with
multiorgan system failure due to nosocomial pneumonia. Calibrations of the
PiCCO™ monitor were performed through the accessory lumen of a Certofix™
Trio HF catheter (Braun) placed at the right internal jugular vein to carry out con-
tinuous venous–venous haemodialysis (CVVH-D). We followed the manage-
ment algorithm depicted in the Figure 1A. The patient’s clinical worsening made
us to perform an echocardiography that showed us a completely different clin-
ical picture than the obtained with the PiCCO™. The CVVH-D technique was
stopped, and the new obtained PiCCO™ measurements showed a different
physiology, similar to that obtained by the echo (Figure 1b).

Results and Discussions: Due to the high flow of the haemodialysis
catheter, there was an alteration of the area under the curve produced by the
injection of cold saline. Therefore, PiCCO™ calibration during haemodialysis
through a central vein catheter may produce erroneous measurements.
Conclusion(s): We should consider stopping the CVVH-D during the cali-
bration of the PiCCO™ monitor.

A-88
The use of entropy in the monitoring of CNS reaction during
general anesthesia
I. Vanags, A. Sondore, R. Spruès, I. Kokars, L. Peicha-Gavere

Department of Anaesthesiology and Reanimatology, Riga Stradins
University, Riga, Latvia

Background and Goal of Study: It is well known that fentanyl (F) prevents
haemodynamic reaction to the tracheal intubation. Less is known about the
role of F on diminishing the risk of awareness. The goal of this study was to
evaluate the effect of F on CNS responses during the early stage of anesthe-
sia and tracheal intubation and to assess the informative role of EEG entropy.
Materials and Methods: 50 patients for elective gynaecological surgery,
ageing 33–59 (ASA I–II) were randomised in two groups. Anesthesia was
induced with midazolam 2.5 mg, propofol 2 mg/kg, atracurium 0.6 mg/kg, F
0.0025 mg/kg (group A, n � 25). Control group B (n � 25) instead of F received
normal saline. Immediately after tracheal intubation sevoflurane inhalation 2
MAC was started. To measure CNS responses during induction of anaes-
thesia and tracheal intubation the Datex-Ohmeda entropy module was used,
which measured two entropy indications: the state entropy (SE) and response
entropy (RE). As it is known RE indicates the patient response to external
stimulus. CNS reactions and standard monitoring were performed before
and after anesthesia induction, during tracheal intubation, 3 and 6 min after
intubation (1–3). The data were analysed with unpaired t-test and confidence
interval analysis.
Results and Discussions: In A group SE (34 � 3) and especially RE
(36 � 2) were significantly lower than in the B group at the tracheal intuba-
tion procedure, by 11% and 22% lower correspondingly (p � 0.05). After
beginning of sevoflurane inhalation the entropy value and haemodynamic

parameters decreased gradually in both groups and became similar during
6 min.
Conclusion: The response entropy value during intubation of trachea con-
firmed, that injection of fentanyl in dose 0.0025 mg/kg was effective to sup-
press the CNS responses to the noxious stimulation, induced by intubation of
trachea.
References:
1 Vakkuri A, et al. Acta Anaesthesiol Scand. 2004;48:145–153.
2 Viertio-Oja H, et al. Acta Anaesthesiol Scand. 2004;48:154–161.
3 Nakayama M, et al. J of Anesthesia. 2003:17:223–226.

A-89
Effect of lidocaine on hemodynamic and bispectral index
responses to induction of general anesthesia and intubation
Y. Lee, W. Kim, M. Chang, J. Kim, Y. Park, H. Lim

Department of Anesthesiology and Pain Medicine, Korea University
Hospital, Ansan, Republic of Korea

Background and Goal of Study: Bispectral index (BIS) has been utilized to
monitor hypnotic response to intubation (1), and lidocaine is used to attenu-
ate response to intubation (2). We investigated the effect of lidocaine on the
hemodynamic and BIS responses to induction of general anesthesia and
tracheal intubation.
Materials and Methods: Forty patients (ASA I) were randomly allocated
into two groups of twenty to receive normal saline or lidocaine 1.5 mg/kg
intravenously 30 sec after induction. 90 sec later, tracheal intubation was
performed. Systolic blood pressure (SBP), heart rate (HR), and BIS were
measured at baseline, 1 min after induction, immediately before (pre-intuba-
tion), and every minute until 5 min after tracheal intubation.
Results: Data (Mean � SD) are shown in the figure:

Conclusion: Lidocaine decreased BIS after induction, but did not prevent
BIS increases in response to laryngoscopy and tracheal intubation.
References:
1 Lallemand MA, Lentschener C, Mazoit JX, et al. Br J Anaesth 2003; 91:341–6.
2 Lev R, Rosen P. J Emerg Med 1994; 12:499–506.

A-90
Effect of intravenous lidocaine on EEG spectral entropy and
haemodynamic responses to laryngoscopy and tracheal
intubation: preliminary results
V. Bonhomme, D. Gonzales-Alonso, P.-Y. Dewandre, J.F. Brichant, P. Hans

University Dpt of Anaesthesia & ICM, CHR de la Citadelle, LIEGE, Belgium

Background and Goal of Study: EEG spectral entropy can be used to
monitor depth of anaesthesia. We investigated the effect of IV lidocaine on
entropy and haemodynamic responses to laryngoscopy (L).
Materials and Methods: After IEC approval, 20 ASA I or II consenting
patients undergoing routine surgery were studied. They were randomly allo-
cated to receive either 1 mg kg�1 lidocaine (n � 10) or the same volume of
saline (n � 10) before L. The event sequence was the following, each event
occurring at the beginning of the 1 min non-invasive blood pressure (NIBP)
measurement cycle: 0.15 
g kg�1 sufentanil (L � 5 min), 2 mg kg�1 propofol
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(L � 4), 0.15 mg kg�1 cisatracurium (L � 3), lidocaine or saline (L � 2), 1 min
before L (L � 1), 20 sec duration L (L � 0) and every min for 5 min after L (L � 1
to L � 5). Mean blood pressure (MBP), heart rate (HR), response (RE) and state
(SE) entropy (Datex-Ohmeda™ M-Entropy™) were recorded. Data were
analyzed using twoway mixed-design ANOVA’s for “Group” and “Time” (from
L � 3 to L � 5), and Tuckey’s HSD tests. P � 0.05 was considered significant.
Results: MBP, HR, RE and SE were comparable in both groups before
induction. We observed a significant main effect of “Group” and “Time” for
RE and SE without interaction between the two, and a significant main effect
of ‘Time’ for haemodynamics. Hence, from L � 3 to L � 5, RE and SE were
significantly lower in patients who received lidocaine. L was associated to an
increase in MBP and HR, but not in RE and SE. There was no difference
between groups. The study power for detecting an interaction between
“Group” and “Time” was poor.
Conclusion: After induction of anaesthesia, IV lidocaine maintains entropy
lower during the period surrounding laryngoscopy. Additional patients must
be recruited to evidence or reject a lidocaine-related differential haemody-
namic or entropy response to laryngoscopy.

A-91
Is entropy a monitor for the guidance of intraoperative
analgesia?
E. Dierckens, M. Fleyfel, E. Robin, A. Legrand, M. Borel, B. Vallet, G. Lebuffe

Department of Anesthesiology and Intensive Care, University Hospital, 
Lille, France

Background and Goal of Study: Entropy is a new method for analyzing
depth of anaesthesia which describes two parameters: SE (State Entropy) cal-
culated from EEG, and RE (Response Entropy) calculated from EEG and
frontal EMG. Since patients with inflammatory bowel disease (IBD) suffer from
hyperalgesia in the perioperative period [1], entropy could be a good monitor-
ing in these patients, RE being an indicator of analgesia defect. The aim of the
study was to compare BIS (Bispectral Index) with entropy during laparotomy
for IBD and to evaluate variations of RE and SE during nociceptive stimulation.
Materials and Methods: 14 IBD patients undergoing laparotomy were
included prospectively. Anaesthesia was performed with propofol, sufentanil
and atracurium. Depth of anaesthesia was adjusted to maintain BIS between
40 and 60 while sufentanil bolus was administered according to systolic
blood pressure and heart rate variations larger than 20%. BIS, RE and SE
were registered at each nociceptive stimulation. ANOVA was used to assess
BIS, RE and SE variations throughout surgery. P � 0.05 was considered as
significant. Pearson correlation was used between BIS, RE and SE. P � 0.01
was significant. The performance of SE and RE for monitoring depth of

anaesthesia and for guidance intraoperative analgesia was evaluated by con-
structing ROC curves.
Results and Discussions: BIS and entropy behaved similarly during anaes-
thesia. A significant correlation between BIS, RE and SE was observed 
(P � 0.01). For the performance to monitor depth of anaesthesia, area under
the ROC curves (AUC) were 0.932 � 0.26 for RE and 0.926 � 0.27 for SE
while AUC for guidance intraoperative analgesia were 0.709 � 0.46 and
0.688 � 0.47. Overall, the AUC were not different between RE and SE.
Conclusion(s): Both RE and SE seem to be as good as BIS for anaesthesia
depth monitoring. On the other hand, additional EMG analysis with RE does
not seem to bring information regarding defect of analgesia in surgery
requiring neuromuscular blockers.
Reference:
1 Guidat et al. Eur J Anaesthesiol 2003; 20: 957–62.

A-92
Association between subjective assessment of anaesthetic
depth and BIS or spectral entropy by inexperienced and
experienced anaesthesiologists
B. Rehberg, A. Nowak, N. Laudahn, K. Herold, D. Hadzidiakos

Department of Anesthesiology, Charité Campus Mitte, Berlin, Germany

Background and Goal of Study: Many anaesthesiologists deny the need for
a monitor of anaesthetic depth in clinical practice. Subjective assessment of
anaesthetic depth is deemed sufficient. To test this notion, we compared
subjective assessment of anaesthetic depth by experienced (	4 years of
experience in anaesthesia) and inexperienced (�2 years) anaesthesiologists
with EEG-based indices as surrogate parameters of anaesthetic depth.
Materials and Methods: Following IRB approval and written informed con-
sent, 100 ASA I–II patients were assigned to either the inexperienced group
(I, n � 11) or the experienced group (E, n � 14) of anaesthesiologists
prospectively in order to obtain comparable values for patient age and dura-
tion of anaesthesia. Anaesthesiologists were blinded towards the EEG
parameters and assessed anaesthetic depth subjectively on an 11-point
numeric scale and a verbal scale (very deep – deep – light – almost awake –
awake). Assessment was recorded at defined time points, starting from 2
minutes after induction until the end of surgery. Simultaneously, bispectral
Index (BIS, Aspect Medical Systems) and spectral entropy of the EEG (SE,
“state entropy”, M entropy module, Datex-Ohmeda) were recorded. The
association between the subjective assessment and the EEG parameters
was calculated using the prediction probability Pk as suggested by Smith (1).
Results and Discussions: The association (Pk) of subjective assessment and
BIS was significantly better in the group of experienced (Pk � 0.76) than in the
group of inexperienced anaesthesiologists (Pk � 0.71). High BIS values corre-
lated well with high SE values. Episodes of intraoperative BIS levels 	60 at a
verbal assessment “very deep” or “deep” were observed in 13.2% of anaes-
thetic cases in the experienced group and in 34.3% in the inexperienced group.
Conclusion(s): Although the association between subjective assessment
of anaesthetic depth and EEG-based indices improved with experience, in
both groups a high incidence of inadequately light anesthetic states (indi-
cated by BIS or SE values 	60) was found. Subtle memory formation may
be possible during such episodes (2), even though no explicit memory was
recorded in our study.
References:
1 Anesthesiology 1996; 84: 38–51.
2 Acta Anaesthesiol Scand 2004; 48: 20–26.

A-93
Sevoflurane titration by using spectral entropy or bispectral
index: effects on recovery time
V. Galarioti, E. Ktorou, K. Kastrinaki, A. Andrianopoulou

Department of Anaesthsiology, Metaxas Memorial, Piraeus, Greece

Background and Goal of Study: Spectral Entropy (Response Entropy: RE,
State Entropy: SE) is a new EEG based monitor of anaesthetic depth
designed to assess the hypnotic effect of anaesthetic drugs1. This prelimi-
nary study aimed to investigate the effect of sevoflurane titration by using
Spectral Entropy or Bispectral Index (BIS) monitor on recovery time during
gynecological surgery.
Materials and Methods: After approval of the Ethics Committee and writ-
ten informed consent, 24 female patients ASA I–II, aged 40–60, undergoing
elective gynecological surgery were randomized into two groups: BIS group
(n � 12) and Entropy group (n � 12). Induction technique was standardized
with propofol 2 mg kg�1, fentanyl 2 
g kg�1, and tracheal intubation was per-
formed using rocuronium 0.6 mg kg�1. Anaesthesia was maintained with sev-
oflurane and a mixture of 60% N2O in O2. The concentration of sevoflurane
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was titrated to maintain both BIS and Entropy (RE, SE) “target values”
between 40–60 during maintenance of anaesthesia and 10 min before the
end of the surgery, in the range of 60–70. The end-tidal sevoflurane concen-
tration (ETsevo, vol%), blood pressure, heart rate, the time required to “eye
opening”, “extubation”, “response to verbal command” were recorded.
Statistical comparisons were performed by unpaired T-test (statistical signif-
icance when P � 0.05).
Results: The groups were similar according to age, body mass index, dura-
tion of surgery, haemodynamic stability and mean fentanyl dosages. No clin-
ical signs of awareness were noted and no patients had any postoperative
recall. Mean (SD�) values are summarized in the table below.

ETsevo Open eyes Extubation Response 
(vol%) (min) (min) (min)

Entropy 0.65 � 0.17 3.96 � 2.19 4.97 � 2.48 7.30 � 3.43
BIS 0.79 � 0.12 4.54 � 3,47 5.10 � 3.56 7.55 � 3.53
P 0.029 NSS* NSS* NSS*

(NSS*: Non-Statistical Significance).

Conclusion: Titration of sevoflurane using Spectral Entropy decreases the
end-tidal concentration of sevoflurane, when compared to BIS, but does not
improve patient’s recovery time probably due to the favorable pharmacoki-
netic profile of sevoflurane.
Reference:
1 Bruhn J. Anaesthesiology 2000; 92(3): 715–26.

A-94
Effects of the electric drill in accuracy of spectral entropy in
tympanoplasty
R. Villazala, M. Zaballos, A. Varela, P. Carmona, A. Yuste

Department of Anaesthesia and Intensive Care, Gregorio Marañon
University Hospital, Madrid, Spain

Background and Goals: The concept of spectral entropy has been recently
introduced for assessing awareness. Although the algorithm has been
designed to detect and remove artifacts such as electrocautery, electrocar-
diogram, pacers, and movement (1), some situations have not been described
before, like the use of the drill in ear surgery.
Materials and Methods: We present two cases undergoing scheduled
tympanoplasty under general anaesthesia with propofol and remifentanil. Non
invasive arterial pressure and heart rate were recorded, and state entropy (SE)
and response entropy (RE) was assessed with the Datex-Ohmeda Entropy™
module.
Results and Discussions: Peaks on the SE and RE lines were coinci-
dent with the temporal bone dissection using electric drill. In those events
electroencephalographic records were very similar to the signal registered 
in the awake phase. In a first moment these changes were considered a
nociceptive stimulus, so that the dose of propofol and remifentanil was
increased.

Conclusion: In ear surgery, bone dissection using electric drill could affect
accuracy of spectral entropy, with similar parameters to a decreasing depth
of anaesthesia.
Reference:
1 Viertiö-Oja H, Maja V, Särkelä M. Acta Anesthesiol Scand 2004; 48: 154–161.

A-95
Comparison of spectral entropy and BIS during sevoflurane
or isoflurane anesthesia
H. Ueyama, S. Hagihira, R. Hanada, M. Takashina, T. Mashimo

Department of Anesthesiology, Osaka University Medical School, 
Suita, Japan

Background and Goal of Study: It is believed that inhalational anesthetics
produce dose-dependent decrease in BIS values. However, some reports
showed that the BIS values reach a plateau or show only minimal changes
at a range of 1.2–1.8MAC sevoflurane/isoflurane anesthesia (1). The Datex-
Ohmeda Entropy module has been developed to measure the irregularity of
the EEG signal under general anesthesia. Spectral entropy provides two sep-
arate entropy indicators, namely state entropy (SE) and response entropy
(RE). Here we studied the dose response relationship of SE, RE and BIS dur-
ing either sevoflurane or isoflurane anesthesia.
Materials and Methods: After institutional approval and obtained informed
consent, 20 patients (ASA I or II, aged 35–45 yrs) scheduled for lower
abdominal surgery were included. Patients were not premedicated. After
applied both the Entropy and BIS electrode probes, anesthesia was induced
with 5% sevoflurane (N � 10) or 3% isoflurane (N � 10) followed by 3 
g/kg
of fentanyl and 0.15 mg/kg of vecuronium. After tracheal intubation, anes-
thesia was maintained with 3% sevoflurane or 1.8% of isoflurane, respectively.
Fentanyl and vecuronium were added in requirement. The comparative RE,
SE and BIS values were measured at least 20 mins interval at the following
end-tidal anesthetic concentrations.

Sevoflurane Group: 3.0, 2.5, 2.0, 1.5, 1.0, 0.5%
Isoflurane Group: 1.8, 1.5, 1.2, 0.9, 0.6, 0.3%
BIS, SE and RE were compared using one-way ANOVA followed by

paired-t-test.
Results: Data are shown in the following figures.

Conclusions: In contrast to BIS, SE and RE changed in dose-dependent
manner in all investigated anesthetic concentrations. Spectral Entropy would
be more suitable to measure the depth of anesthesia in clinical settings.
Reference:
1 Olofsen E, Anesthesiology 1999; 90: 1345–53.

A-96
Response entropy changes after nociceptive stimulus during
general anaesthesia
J.L. Guerrero, E. Matute, B. Del-Blanco, E. Alsina, E. Patiño, R. Roses

Department of Anesthesiology, Hospital Universitario La Princesa, 
Madrid, Spain

Background and Goal of Study: Entropy is a new hypnosis monitor used
during general anaesthesia. It analyzes the electromiogram and it could give
information about the arousal during the anaesthesia. The main goals of the
study were to establish the standard entropy values in different sevoflurane
and propofol target concentrations and the entropy response observed to
painful stimulus.
Materials and Methods: Prospective, randomized study that included 10
patients ASA I scheduled for ENT surgery. The study was achieved before
surgery, we divided in 2 groups: sevoflurane y propofol. Group sevoflurane,
anaesthesia induction with fresh gas flow 7 l/min, and FiO2 100%, sevoflu-
rane end-tidal was kept at 2%, 3% and 4%, during 15 min. each concen-
tration. In Propofol group, we set the plasmatic concentrations calculated,
with a TCI device, at 3 mcg/ml, 4 mcg/ml, and 5 mcg/ml, during 15 min each
concentration.
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At each target concentration fixed we applied a nociceptive stimulus:
tetanus 100 Hz, during 5 sec.

In the operating room we set the standard monitorization, BIS, response
entropy (ER), and state entropy (ES).
Results: ER/ES at target concentrations (m � sd):

ER ES

Sevoflurane
2% 68,75 � 21 66 � 22
3% 47,5 � 12,4 43,75 � 12,3
4% 37 � 9,9 37,5 � 7

Propofol
3 mcg/ml 63 � 10,4 58,75 � 7,5
4 mcg/ml 42,25 � 17,2 45,75 � 18,7
5 mcg/ml 30,5 � 11 32 � 6,9

At target concentration, RE pre and post-tetanus stimulus, that repre-
sents ED95 we found significative differences (*p � 0,05) in both groups.

ER Sevoflurane pre /post-tetanus 37 � 9,9/45,5 � 12*
ER Propofol pre /post-tetanus 30,5 � 11/38,7 � 8*

Conclusions: On one hand we have set the entropy values at which
patients are anesthetized and on the other hand the study shows significa-
tive changes in the ER values when a nociceptive stimulus is applied.
Nevertheless we should increase our sample size to evaluate the liability of
our results.
References:
1 Bruhn J et al. Anesthesiology 2003; 99:621–7.
2 Vanluchene et al Anesthesiology. 2004 Jul; 101:34–42.

A-97
Influence of combined drug effect with
sevoflurane/remifentanil and propofol/remifentanil on
prediction probability of entropy and auditory evoked
response
F.D. Wagner, S. Schraag

Department of Anaesthesiology, University Ulm, Ulm, Germany

Background and Goal of Study: Validity of depth of anaesthesia parame-
ters are less good described with drug interaction. Thus, we investigated the
predictive performance of state entropy (SE), response entropy (RE) and the
A-Line autoregressive index (AAI) to distinguish between different levels of
consciousness during induction and recovery of anaesthesia with sevoflu-
rane or propofol combined with low or high dose remifentanil.
Materials and Methods: With IRB approval and informed consent, forty
unpremedicated patients undergoing minor orthopedic surgery were ran-
domly allocated to one of the following groups: (1) sevoflurane/remifentanil
(ce � 2 ng/ml), (2) sevoflurane/remifentanil (ce � 8 ng/ml), (3) propofol/
remifentanil (ce � 2 ng/ml), (4) propofol/remifentanil (ce � 8 ng/ml). During
induction (loss of consciousness, LOC) and recovery of consciousness (ROC),
SE, RE, AAI and the Observer’s Assesment of Alertness/Sedation Scale
(OAA/S) were continously assessed. Prediction probability (PK) [1] was cal-
culated to measure the performance of indices to predict patient state.
Results: The table shows calculated PK values � SEM (Jackknife standard)

AAI SE RE

Propofol � Remi 2 ng/ml LOC 1.00 � 0.00 1.00 � 0.01 0.90 � 0.09
ROC 0.87 � 0.09 0.79 � 0.10 0.89 � 0.07
OAAS 0.83 � 0.02 0.90 � 0.02 0.91 � 0.02

Propofol � Remi 8 ng/ml LOC 0.90 � 0.07 0.70 � 0.12 0.67 � 0.14
ROC 0.93 � 0.06 0.82 � 0.10 0.82 � 0.12
OAAS 0.87 � 0.02 0.90 � 0.02 0.86 � 0.03

Sevo � Remi 2 ng/ml LOC 0.64 � 0.12 0.67 � 0.12 0.75 � 0.11
ROC 0.94 � 0.05 0.90 � 0.09 0.80 � 0.13
OAAS 0.80 � 0.03 0.87 � 0.02 0.84 � 0.03

Sevo � Remi 8 ng/ml LOC 0.68 � 0.12 0.54 � 0.13 0.66 � 0.12
ROC 0.91 � 0.07 0.60 � 0.13 0.80 � 0.10
OAAS 0.82 � 0.03 0.82 � 0.03 0.82 � 0.02

Conclusion: The predictive performance of SE, RE and AAI to correctly dif-
ferentiate between different states of consciousness depends on the hyp-
notic agent used and is negatively influenced by increasing remifentanil
effect site concentrations. SE and RE better described LOC and ROC as a
graded change, whereas AAI better discriminated patient state.
Reference:
1 Smith WD. Anesthesiology 1996; 84: 38–51.

A-98
Bispectral Index System (BIS): is it related to the MAC value
of inhalational anesthetics?
A.H. Samarkandi

Department of Anaesthesia, King Khaled University Hospital (KKUH),
Riyadh, Saudi Arabia

Background and Goal of study: Bispectral Index (BIS) has been used to
measure depth of sedation and anesthesia after different protocols of anes-
thesia. A range of BIS scores (40–60) has been seen to be an indicator for an
acceptable level of hypnosis and anesthesia, independent of the drug used.
Davidson and Czarnecki have recently reported that at 1 MAC the BIS for
halothane was significantly greater than isoflurane 56.5 � 8.1 vs. 35.9 � 8.51.
One of the explanations they gave for their finding is that the volume concen-
tration of the MAC value is inversely related to the BIS value. Accordingly, it
is expected that the BIS value at 1 MAC of desflurane must be less than
halothane and isoflurane.
Materials and Methods: This is a clinical cross-over, prospective, random-
ized and double blinded study. 80 pediatric patients who were assigned for
below umbilical surgery under general and caudal analgesia were allocated
into 4 study groups. HI group had halothane then isoflurane, IH group had
isoflurane then halothane, HD group had halothane then desflurane and the
DH group had desflurane then halothane. The BIS values at 1 MAC of the
previously mentioned agents were compared with each other in the same
group and between other groups.
Results and Discussion: At 1 MAC, the mean BIS value for halothane
60.4 � 5.6 was significantly higher than isoflurane 45.5 � 9.2 and desflurane
38.5 � 9.2 (P � 0.001). Our findings are comparable with that of Davidson
and Czarncki as regard the BIS difference between halothane and isoflurane,
but in addition, the difference is much more significant between halothane
and desflurane. So equivalent MAC doses of different inhalational anesthet-
ics which are expected to prevent movement to equal noxious stimuli are
not necessarily having the same effects on cortical and sub-cortical functions
and consequently on EEG.
Conclusion: The use of MAC value for titration of inhalational agents may
result in less or higher than the required BIS value.
Reference:
1 Davidson A, Czarnecki C. The Bispectral index in children: comparing isoflurane and

halothane. Br. J. Anaesth. 2004; 92: 14–19.

A-99
Bispectral index during propofol TCI is influenced by 
patients’ demographics
C.S. Nunes, D.A. Ferreira, M. Casal, L. Antunes, P. Amorim

Departamento de Matematica Aplicada, Faculdade de Ciencias, UP, 
Porto, Portugal

Background and Goal of Study: To our knowledge there is no published
study correlating BIS with patient demography. We investigate whether BIS is
influenced by age or body mass index (BMI).
Materials and Methods: Neurosurgical patients with a Glasgow 15, ASA 1/2,
received TIVA with TCI propofol (Prop) and remifentanil (Remi). Data was col-
lected using RugLoop II® software every 5 seconds from Aspect A2000XP
(BIS). Effect site TCI was used with Schnider1 for Prop (initial target 5 
g/ml)
and Minto2 for Remi (initial plasma target 2.5 ng/ml). Only patients who lost
consciousness with the initial target and had a maximum of 5 
g/ml effect
Prop concentration, were included. Data were collected between the begin-
ning of infusions until change in target concentrations or stimuli (induction),
and maintenance of anaesthesia. Statistics used linear regression (data:
mean � SD).
Results and Discussions: Twenty patients, age 47.5 � 18, BMI 24.3 � 6,
13 female. Duration was 262 � 128 min. Remi and Prop predicted effect
concentrations during maintenance were 3.14 � 0.93 ng/ml and 3.52 �

0.74 
g/ml, respectively. A positive correlation was observed between age
and BIS minimum value at induction (p � 0.05). During the maintenance phase
a positive correlation was also observed between BMI and median BIS
(p �0.05).
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Conclusion(s): For the same effect predicted propofol concentration older
patients had a higher BIS at induction. The higher the BMI the higher the
median BIS during maintenance. These findings were unexpected. It is pos-
sible that the pharmacokinetic1 model is not adequately adjusted to age, or
age interferes with the Prop pharmacodynamics.
References:
1 Anesthesiology, 1998, 88:1170–82.
2 Anesthesiology, 1997, 86:24–33.

Acknowledgements: Portuguese Foundation for Science and Technology

A-100
Comparison of 2 pharmacodynamic EEG models with and
without a pharmacodynamic plateau
S. Kreuer, J. Bruhn, U. Grundmann, E. Walter, R. Larsen, W. Wilhelm

Department of Anaesthesiology and Intensive Care Med, University of
Saarland, Homburg/Saar, Germany

Background: The Bispectral index (BIS XP, Aspect, USA) can be used as
an electroencephalographic measure of drug effect. We compared 2 differ-
ent techniques of modeling the sevoflurane drug effect.
Methods: We investigated 26 adult patients scheduled for radical prostate-
ctomy. After lumbar epidural catheterisation, patients received remifentanil
and propofol solely for induction of anaesthesia. Thereafter, epidural analgesia
was initiated, and sevoflurane was added to maintain unconsciousness. At
least 45 min later, end-tidal sevoflurane concentrations were varied between
1 and 4 vol% and BIS values were recorded. To evaluate the sevoflurane-BIS
relationship two different pharmacodynamic models were applied: A conven-
tional model #1 with a single sigmoidal curve, and the novel model #2 with
two sigmoidal curves for BIS values with and without burst suppression. Both
models were calculated by NONMEM V (GloboMax, Hanover, USA) in one
step by minimizing log likelihood. Statistical significance between the two
models was calculated by the likelihood ratio test.

Results: The ke0 value of the population fit including the plateau effect
derived from the BIS was 0.24 min�1 versus 0.27 min�1 for the single 
curve model. The difference between the log likelihood values was 396 
(P � 0.001).
Conclusion: A two sigmoidal curves PK/PD model including a plateau
describes the pharmaco-dynamic effects of sevoflurane on BIS better than
a single sigmoidal curve model.

A-101
Impact of patient temperature on BIS values 
during cardiac surgery
H. Buchinger, S. Kreuer, S. Ziegeler, M. Schröder, R. Larsen, W. Wilhelm

Department of Anaesthesiology and Intensive Care Med, University of
Saarland, Homburg, Germany

Background: Hypothermia influences the level of consciousness, and this
may have impact on depth of anaesthesia monitoring. We investigated the
influence of hypothermia on BIS (BIS XP, Aspect, USA) when deep hypother-
mic cardiac arrest (DHCA) was applied during cardiac surgery with extracor-
poral circulation (ECC).
Methods: With IRB approval 11 adult patients undergoing DHCA were
studied. After induction of anaesthesia with etomidate, propofol 4 mg/kg/h
and sufentanil 1.5 
g/kg/h were given for maintenance. BIS values, pharyngeal
(pha) and rectal (rec) temperatures were recorded. During DHCA propofol
and sufentanil infusion were stopped. Data are mean � SD; SigmaStat and
SigmaPlot (SPSS, Germany) were used for non-linear regression analysis.
Results: BIS and corresponding temperature values were:

BIS Index pha Temp°C rec Temp°C

Start ECC 36.3 � 5.7 35.7 � 0.6 35.5 � 0.5
End ECC 36.0 � 6.1 36.3 � 0.7 35.2 � 1.3
Start DHCA 12.6 � 7.5 20.8 � 1.7 24.2 � 2.6
End DHCA 4.7 � 9.8 21.1 � 2.2 24.4 � 2.3

The regression analysis for all patients is shown in the figure (R � 0.88).
Conclusion: Temperature has an influence on the BIS: During propofol-
sufentanil-anaesthesia, the relationship may be described as a mean BIS
reduction of 2 points per 1°C drop, especially for the range of 22–30°C pha-
ryngeal temperature.

A-102
Subanaesthetic dose of ketamine during propofol
anaesthesia increases BIS in a dose depended manner
I. Soumpasis, A. Katsanikos, Ch. Kostoglou, E. Antypa, M. Kalli, 
F. Kanakoudis

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

Background and Goal of study: Ketamine an old anaesthetic agent, the sole
with analgesic properties, induces analgesia even in subanaesthetic dose with
negligible side effects.1 The aim of this study was to evaluate the impact of
such low doses of ketamine on the bispectral index (BIS), when it is admin-
istered during general anaesthesia with propofol.
Materials and Methods: We studied 40 ASA I and II patients undergoing
abdominal procedures. Anaesthesia was maintained in all patients with 60%
N2O in O2 and continuous infusion of remifentanil and propofol in order to
keep the BIS value stable in the range of 40 � 5. Rocuronium was adminis-
tered as relaxant according to patient’s needs. The patients were randomly
assigned to receive IV either ketamine 0.15 mg*kg�1 (Group K0.15) or keta-
mine 0.30 mg*kg�1 (Group K0.30) after a period of stable BIS for 5 minutes.
BIS values were recorded before (control) and after 1, 5, 10, 15 minutes of ket-
amine administration. The value BISmax-BISc (�max) was also calculated.
Statistical analysis was performed with 2-way ANOVA and t-test with p � 0.05
as level of significance.
Results: Demographic data were similar in both groups. There was an
increase of the BIS values in both groups, which seems to be significantly
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higher in Group K0.30 at 5 (p � 0.01), 10 (p � 0.01) and 15 (p �0.05) 
minutes. Furthermore, the �max value in Group K0.30 (15.5 � 7.1) was
higher (p � 0.001) than the one in Group K0.15 (5.4 � 4.7).

Conclusions: Administration of ketamine in subanaesthetic dose during
general anaesthesia with propofol increases the bispectral index values in a
dose-dependend manner.
Reference:
1 Kohrs R, Durieux ME. Anesth Analg 1998; 87: 1186–93.

A-103
Remifentanil decreases BIS, an effect independent of
intubation and surgical stimuli
D.A. Ferreira, C.S. Nunes, L. Antunes, I. Santos, F. Lobo, M. Casal, 
L. Ferreira, P. Amorim

Departamento de Matematica Aplicada, Faculdade Ciencias, UP, 
Porto, Portugal

Background and Goal of Study: Remifentanil (Remi) boluses are used in
various clinical situations. Several studies addressed the effect of Remi on
BIS at different Remi concentrations.1,2 However, the effect of a Remi bolus
on BIS under a propofol (Prop)-Remi anaesthesia without surgical stimuli
has not been studied.
Materials and Methods: Neurosurgical patients received a 2 
g/kg Remi
bolus under TIVA in a period free from stimuli. TCI was used with Schnider3

for Prop and Minto4 for Remi. BIS and haemodynamic data were collected
from A-2000XP BIS monitor (every 1 s) and AS/3 Datex monitor (every 5 s)
using RugLoopII®. Data was analyzed at the time of Remi bolus (T0), 30, 60,
90 (T90) and 120 s after (T120). The area under the curve (AUC) for each 30 s
period was analyzed for BIS data. Basal AUC (average from all AUC before
Remi bolus) was considered as the baseline. Student t-test was used to
compare each AUC after the bolus and basal AUC. Haemodynamic data was
analyzed with ANOVA. Data are reported as mean � sd.
Results and Discussions: 24 patients, ASA I/III, age 50 � 13, BMI
25.6 � 3.7, 15 female. During the study period, the average Prop effect site
predicted concentration was 2.9 � 0.7 
g/ml. Remi boluses were delivered
over 24 � 4.2 s. The Remi effect site predicted concentrations were
9.3 � 1.3 ng/ml at T120 (a 6.6 fold average increase from T0). The AUC for BIS
decreased significantly at T90/120 (p � 0.05). Mean arterial pressure
decreased significantly (p � 0.01) from T0 (94.2 � 24 mmHg) to T120
(72.8 � 20 mmHg). Heart rate also decreased significantly (p � 0.01) from T0
(68.2 � 19 bpm) to T120 (59.8 � 16 bpm).

Conclusion(s): Remi, a 2 
g/kg bolus given under Prop/Remi anaesthesia
in a period free from surgical stimuli, decreased BIS, heart rate and blood
pressure. This effect on BIS has not been previously shown.
References:
1 Anesth Analg 2000, 90: 161–7.
2 Br J Anaesth 1999, 82: A476.
3 Anesthesiology, 1998, 88: 1170–82.
4 Anesthesiology, 1997, 86: 24–33.

A-104
The influence of muscle-relaxants on BIS values in the
patients during laparoscopic cholecystectomy
G. Michalska-Krzanowska, T. Zrodlowski

Department of Anaesthesia and Intensive Care, Hopital Centrale Nancy,
Nancy, France

Background and Goal of Study: The electromyographic activity can ele-
vate the bispectral index (BIS) values (1). Remifentanyl and N2O were
showed to not affect the BIS (2,3).

The aims of this study were to evaluate the accuracy of BIS readings in
remifentanyl, N2O anesthesia and the influence of muscle-relaxant adminis-
tration on BIS values in patients during laparoscopic cholecystectomy.
Materials and Methods: After written informed consent, thirty volunteers
ASA I or II were anesthetized with remifentanyl continuous infusion
0.3 
g/kg/min throughout the whole procedure. Propofol was used for
induction. Simultaneously patients received 60% N2O in oxygen via a mask to
the end of anesthesia. After the loss of consciousness and before the admin-
istration of atracurium 0.5 mg/kg, a tourniquet was inflated on the right arm
150 mmHg above the systolic blood pressure to detect any gross move-
ments during abdominal laparoscopic surgery to exclude insufficient hypnosis
and/or insufficient analgesia. Every time when BIS was above 65, patients
were asked to squeeze the investigator’s hand every 30 s. The train-of-four
sequence was monitored continuously throughout the hole procedure. Bolus
of atracurium 0.15 mg/kg was repeated every time when TOF 	 40%. The
BIS values were measured during the whole study.
Results: While twitch recovered to 40%, BIS elevated to 83 � 8. The pure
administration of atracurium 0.15 mg/kg significantly decreased BIS values to
69�7. None movement of the isolated arm was seen in the study patients.

TOF 40% TOF 0/4

BIS values 83 � 8* 69 � 7 *

*p � 0.05.

Conclusions: We conclude that BIS level is altered by atracurium adminis-
tration and correlate well with neuro-muscular blockade in patients anes-
thetized with N2O and remifentanyl during laparoscopic abdominal surgery.
The study shows that an increase of the BIS values is not caused by seda-
tion level but indicates an insufficient muscle relaxation.
References:
1 Vivien B. et al Anesthesiology 2003;99: 9–17.
2 Barr G. et al British Journal of Anaesthesia 1999; 82(6): 827–30.
3 Guignard B. et al Anesth. Analg. 2000; 90: 161–7.

A-105
Effects of anesthetics on BIS and heart rate variability
N. Kanaya, N. Hirata, S. Kurosawa, N. Tsutsumi, T. Edanaga, 
M. Nakayama, A. Namiki

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

Background and Goal of Study: Anesthetics are known to alter both sym-
pathetic and parasympathetic tone, however, it is not clear whether the
changes in heart rate variability (HRV) is associated with the depth of anesthe-
sia. The purposes of the present study were 1) to evaluate the changes in
HRV at the different depth of hypnosis, and 2) to compare the effects of anes-
thetics on HRV.
Materials and Methods: Patients (n � 45) were randomly allocated into the
thiopental, propofol or sevoflurane for induction of anesthesia. The depth of
hypnosis was monitored by the Bispectral index (BIS). Spectral analysis of
HRV resulted in two main regions, a high frequency (HF) and a low frequency
(LF). Hemodynamics, entropy, LF, HF, and LF/HF were monitored at awake
and after the induction of anesthesia.
Results and Discussions: Thiopental increased HR in a BIS-dependent
manner, whereas blood pressure (BP) showed no significant changes. Both
propofol and sevoflurane decreased BP in a BIS-dependent manner, whereas
HR showed no significant changes. Thiopental decreased HF, entropy and LF
with a reduction in the BIS value. LF/HF showed no significant change dur-
ing the study period. Propofol decreased entropy and HF with a reduction in
the BIS value. Although LF decreased after the induction of anesthesia, propo-
fol caused no further decrease in LF. Sevoflurane decreased LF with a reduc-
tion in the BIS value. Entropy and HF decreased after the induction of
anesthesia, however, no further decreases were observed in spite of a reduc-
tion in the BIS value.
Conclusion: In conclusion, anesthetics have differential effects on HRV
depending on the depth of hypnosis.
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A-106
Effects of 0.2% and 1% epidural ropivacaine on bispectral
index during propofol anaesthesia
S. Sakura, A. Shido, T. Nomura, H. Kushizaki, Y. Saito

Department of Anesthesiology, Shimane University School of Medicine,
Izumo City, Japan

Background: Patients receiving combined epidural-general anaesthesia
may be at risk of insufficient depth of anaesthesia. Although it has been
shown that the bispectral index (BIS) can predict depth of anaesthesia in
patients receiving inhalation and intravenous anaesthetics, the correlation
between BIS score and depth of anaesthesia in patients receiving combined
epidural-general anaesthesia has not been examined. In this study, we com-
pared the effects of 0.2% and 1% epidural ropivacaine on BIS during propo-
fol anaesthesia at three clinical end-points: loss of consciousness and no
response to noxious stimulation within and beyond the level of sensory
block.
Materials and Methods: With IRB approval and informed consent, 35 ASA
I patients undergoing lower abdominal surgery were randomly divided into
two groups to receive epidural 0.2% (group 1) or 1% ropivacaine (group 2).
After the upper dermatomal level of loss of cold sensation was determined,
a target-controlled infusion of propofol was started to provide a blood con-
centration of 3 
g/ml, and increased by 0.5 
g/ml every 60 s until all three
clinical end-points were reached as follows: 1) when patients lost con-
sciousness; 2) when patients failed to show papillary dilation (PD) to tetanic
electrical stimulation (TES) that was applied to the upper sensory level; 3)
when they failed to show PD to TES that was applied to C5. BIS were
recorded at each end-point and compared between the two groups.
P � 0.05 was considered significant.
Results: BIS value at every end-point was significantly smaller in group 1
than in group 2.

Table. Bispecral Index Values at Three End-points.

Group 1 Group 2

Loss of consciousness* 61.5 � 18.7 73.8 � 15.1
No response at upper level* 32.7 � 10.8 40.7 � 12.0
No response at C5* 19.6 � 9.6 29.4 � 8.4

Mean � SD. *P � 0.05 between groups.

Conclusion: During combined epidural-propofol anaesthesia, uncon-
sciousness and lack of response to painful stimulation occur with different
BIS values depending on the concentration of ropivacaine. BIS may not be
a good indicator when propofol and epidural anaesthesia is combined.

A-107
BIS monitoring compared to mental status evaluation (MSE)
during carotid endarterectomy
M. Estruch, A. Ausina, M. Beltran, J. Higueras, D. Peral, M. Barberá

Department of Anestesiology and Critical Care, University Hospital 
Dr. Peset, Valencia, Spain

Background and Goal of Study: Controversy has remained concerning
methods of intraoperative monitoring during carotid endarterectomy (CEA)
to identify strokes (1). It has been suggested that unexpected decrease of
BIS values may reflect cerebral ischemia (2). The objective is directly to com-
pare the accuracy of BIS monitoring to mental status changes in the awake
patients.
Materials and Methods: 30 consecutive CEAs were entered into a
prospective study. Regional anesthesia consisted of deep and superficial
cervical block. BIS monitoring was compared with neurologic changes
under regional anesthesia. Changes in mental status evaluation (MSE) were
defined as any speech changes, any focal neurological deficits, any signifi-
cant increases in agitation or confusion, seizure, restlessness or unrespon-
siveness. Significant changes in BIS values were defined as more than 20%
reduction of previous values. BIS values and other standard monitoritation
were recorded basal, before clamping and each 5 minutes after clamping of
carotid artery and then after declamping until the end of surgery. Sensibility
and specificity were analysed.
Results and Discussion: Neurological changes were noted in 6 cases
(20%). In 5 of these cases BIS values decreased. In 3 of them the decreased
was simultaneous and in the other 2 cases there was a delay of 1–2 minutes
with the neurological changes (loss of conciousness). In these cases no
immediately BIS decreased could be the result of the inherent delay of the
BIS method. There was only one false negative (3.84%) and no false positive.
BIS monitoring is correlated with MES in 88,4% of the cases. Sensitive of
the method was 83% and specificity 100%. 

Conclusion: Our results suggets that BIS can be useful to detect cerebral
ischemia. Nevertheless, These are the preliminary results, because more
patients are needed to obtain sufficient statistic power for evaluation of sen-
sitivity and specificity of BIS for this indication.
References:
1 Kenneth J, Tuman MD. Anesthesia for surgery of the carotid artery. ASA. Chicago,

Illinois.
2 Mérat S, Lévecque JP, Le Gulluche Y, Diraison Y, Brinquin L, Hoffmann JJ. BIS 

monitoring may allow the detection of severe cerebral ischemia. Can J Anesth 2001;
48: 1066–9.

A-108
Number of skin conductance fluctuations correlate better
with signs of clinical stress during tracheal intubation than
response entropy
A.C. Gjerstad, H. Storm, R. Hagen, M. Huiku, E. Qvigstad, J. Ræder

Rikshospitalet University Hospital, Skills Centre, Oslo, Norway

Background and Goal of Study: Number of skin conductance fluctuations
(NFSC) in the palmar surface correlates well with sympathetic nerve activity.
State Entropy (SE) measures the EEG signal, while Response Entropy (RE)
measures both EMG and EEG in the forehead. In deep anesthesia both
NFSC and a sudden change in RE-SE have been proposed to measure pain
responses. The purpose of the study was to examine if NFSC and RE-SE cor-
relate with signs of clinical stress during endotracheal intubation.
Materials and Methods: 20 patients were studied during tracheal intuba-
tion. Remifentanil, propofol and cisatracur were given. If the patient had sys-
tolic arterial pressure of more than 130 mmHg, movement of large muscles,
tears, cough, opening of eyes, sweating in forehead or face muscle reaction,
1 point of stress was assigned for each of these reactions, adding all
together to a total stress score. The stress was monitored during tracheal
intubation and 60 sec afterwards. Simultaneously the maximum NFSC
response and RE-SE was registered blindly. A linear regression analysis was
performed between the NFSC, RE-SE and the total stress score. In awaken
patients RE is usually significantly higher than SE. We therefore performed
the linear regression analysis in the patients separately for all SE levels and
those with SE � 70.
Results and Discussion: Clinical stress was observed in 9 of the 20
patients. The NFSC increased during intubation in all these patients and in
two others, and the magnitude of increase correlated well with the stress
score, r2 � 0.73, P � 0.000. The RE-SE value increased 	10 in 5 of the 9
patients that showed stress and in two others. The RE-SE correlated with
the stress score in all the patients r2 � 0.33, P � 0.007. Interestingly, when
studying the 15 patients with SE � 70, 4 of these showed clinical stress. The
increase in NFSC correlated well with the stress score, r2 � 0.72, P � 0.000
different from the RE-SE r2 � 0.14, P � 0.15 in these 15 patients.
Conclusion: These results show that NFSC is a better measure of discomfort
during tracheal intubation than the RE-SE value. If the RE–SE value increase
when SE is higher than 70, this response may indicate a wake up situation.

A-109
Increase in skin conductance variables versus increase in
State entropy and Response entropy during emergence after
surgery in general anaesthesia
A.C. Gjerstad, H. Storm, R. Hagen, M. Huiku, E. Qvigstad, J. Ræder

Rikshospitalet University Hospital, Skills Centre, Oslo, Norway

Background and Goal of Study: Skin conductance level (SC) and number
of fluctuations in skin conductance (NFSC) in the palmary surface is well
correlated with sympathetic nerve activity. During emergence after surgery
in general anaesthesia both SC and NFSC increase. Response entropy (RE)
measures the combined EEG and EMG signal in the forehead, whereas
State entropy (SE) measures the EEG signal only. The purpose of the study
was to compare the changes in SC, NFSC, SE and RE during emergence
after surgery.
Materials and Methods: 20 patients were studied during emergence after
laparotomi. Remifentanil and propofol were given for general anaesthesia
during surgery and fentanyl was given before emergence. SC, NFSC, the SE
index and the RE index were measured continuously during emergence. The
time of extubation was chosen from clinical criteria at the discretion of the
anaesthesiologist and designated as the time of emergence, time � 0 (T0). A
positive value was given for first signs of emergence before T0, a negative
value for first signs after T0. The emergence for SE and RE were tested for two
time points, when the indexes were 70 or 80. For skin conduction the emer-
gence was defined: 2 or more fluctuations per 15 sec together with an
increase in the SC of at least 0.1 microsiemens within 15 sec. The registration
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lasted for 1 min after extubation. The time intervals for the skin conductance
variables and SE and RE were compared using Wilcoxon non-parametric test.
Results and Discussion: Signs of emergence were not different (median,
range) for skin conductance variables (14, � 27–63) when compared with
SE 70 (24, � 2–278) or SE 80 (median 8, � 16–252), respectively P � 0.10 and
P � 0.96, different from when compared with RE 70 (median 45, � 58–288)
or RE 80 (median 33, � 1–270), respectively P � 0,005 and P � 0,028. In 
1 case the skin conductance variables did not increase within 1 min after
extubation and in 1 another case the SE 70, SE 80 and RE 80 was not
reached. The emergence % before T0 for the skin conductance variables, 
SE 70, SE80, RE 70, RE 80 were respectively 80%, 85%, 80%, 95%, 90%.
Conclusion: RE 70 and RE 80 react significantly before the skin conduc-
tance variables, SE 70 and SE 80 during emergence after surgery.

A-110
Number of skin conductance fluctuations increase in a
quantitative manner during tetanic pain stimuli whereas
response entropy is non-reactive
A.C. Gjerstad, H. Storm, R. Hagen, M. Huiku, E. Qvigstad, J. Ræder

Rikshospitalet University Hospital, Skills Centre, Oslo, Norway

Background and Goal of Study: Number of skin conductance fluctuations
per sec (NFSC) in the palmar surface correlates well with sympathetic nerve
activity. State Entropy (SE) measures disorders in the EEG signal, while
Response Entropy (RE) measures both EMG and EEG activity in the forehead.
Both NFSC and RE-SE have been proposed to measure pain response. The
purpose of the study was to examine if NFSC and RE-SE could detect pain
response from tetanic stimuli, and to further examine if the tetanic stimuli
response was stronger in a situation without analgesia infusion compared to
a situation with ongoing analgesic infusion.
Materials and Methods: 20 patients in ASA group 1 or 2 were studied after
induction of general anaesthesia with propofol, remifentanil and cisatracur, but
before start of laparotomi. The patients were given 2 series of tetanic stimuli
of 50 mA: Tetanic 1 (T1) with ongoing remifentanil analgesic infusion and
Tetanic 2 (T2) after 4 min without analgesic infusion. The RE-SE and NFSC
responses were registered continuously, starting 30 sec before stimuli and
ending 30 sec after the stimuli started. The maximum values for NFSC and
RE-SE during the tetanic pre stimuli periods were compared with the maxi-
mum values of the tetanic post stimuli periods. Moreover, NFSC and RE–SE
responses during T1 were compared with the responses during T2. The
Wilcoxon non-parametric test was used.
Results and Discussion: The NFSC pre stimuli level with median � 0
(range 0–0.02) was lower than the post stimuli level in 16 out of 20 patients
with median � 0.02 (range 0–0.7) (P � 0.001). NFSC T1 response was sig-
nificantly lower than the NFSC T2 response (P � 0.002). The RE–SE pre stim-
uli level with median � 2.0 (range 0.5–11.0) was not different from the post
stimuli level with median � 1.5 (range �0.5–4.5) (P � 0.442), neither was the
T1 response different from the T2 response (P � 0.20).
Conclusion: In contrast to the RE-SE, the study showed that NFSC is sen-
sitive to tetanic pain stimuli, and the measured response is attenuated when
an ongoing analgesic infusion is given.

A-111
State index of nociception correlates both with remifentanil
concentration and level of painful stimulation during surgery
A. Yli-Hankala, M. Rantanen, I. Korhonen, M. van Gils, H. Ypparila, 
M. Huiku, M. Kymalainen, P. Takala, K. Uutela, H. Viertio-Oja

Department of Anaesthesia, Tampere University Hospital, Tampere, Finland

Background and Goal of Study: Today, no numeric measures of nocicep-
tion during general anaesthesia are available. In search of such readily use-
able measure both predictive characteristics of the drug effect and
responses to surgical stimulation are needed. We analysed the alterations of
photoplethysmographic waveform amplitude (PPGA) and heart rate (HR)
during changing surgical stimuli and different target site levels of remifen-
tanil. Our purpose was to develop a State Index of Nociception (SN) based
on PPGA and HR derived information, which could measure the adequacy
of analgesia during general anaesthesia and surgery.
Materials and Methods: Physiological parameters were measured from 53
female patients anaesthetised with propofol and remifentanil, and paralysed
with rocuronium. Remifentanil target site concentration was adjusted to 1, 3,
or 5 ng/ml during surgery. SN was developed to explain the combination of
stimulation and remifentanil effect site concentration. SN was correlated
with assessed stimulation severity and remifentanil level and the median of
correlation coefficients over the patients was calculated. The significance of
the median, compared to zero, was evaluated using Wilcoxon sign rank test.

Results and Discussion: SN correlated positively with stimulation (median
r � 0.42, P � 0.0001) and negatively with remifentanil level (median r � �0.33,
P � 0.0001). Median correlation with their difference was 0.50 (P � 0.0001).
High SN values indicated presence of noxious stimuli and low remifentanil
levels (figure).

Conclusion: SN appears to be sensitive to insufficient remifentanil levels
during noxious stimulation, and provides information of the adequacy of
propofol-remifentanil anaesthesia.

A-113
Mid-latency auditory evoked potentials monitor (AEP) and
brain death
R. Badenes, A. Maruenda, M.L. García-Pérez, V. Chisbert, F.J. Belda

Department of Anesthesiology and Intensive Care, Hospital Clínico
Universitario Valencia, Valencia, Spain

Background and Goal of Study: Brain death (BD) is a catastrophic physio-
logic event associated with significant disturbances in the function of other
organs . Even with maximun support, deterioration in cardiorespiratory func-
tion leading to asystole usually occurs. We have evaluated mid-latency audi-
tory evoked potentials (A-AEP; Alaris Medical Systems, Hampshire, UK)
values (A-AEP INDEX or AAI) in a brain death diagnosticated patients.
Materials and Methods: This is a prospective, nonramdomized, observa-
tional study in a surgical and trauma tertiary intensive care of a universitary
hospital. After approval of the hospital’s research committee, six consecu-
tive patients (age range 17–75 yrs, mean age 47 yrs) diagnosticated of brain
death during 2004, but without brain death at the time of admission were
studied. AAI was recordered continuosly during the hospitalization in the
ICU. This study was observational and in no way interfered with our routine
management of brain dead patients. The A-AEP uses headphones and 3
electrodes, 2 on the forehead and one at the mastoid.
Results and Discussion: In each of six patients when were diagnosticated
of brain death (clinically and confirmed by EEG or evoked potencials,
according to the Spanish legislation guidelines for assesing brain death)
their individual AAI values were 0 (Tase supression of 100).
Conclusions: Because brain death causes severe cardiovascular, hormonal,
and metabolic changes, its early diagnosis is crucial in terms of maintaining
organ function. Thus, the early diagnosis of brain death is the first step in
successful donor management. Prompt treatment to preserve organ func-
tion increases the chances of successful organ transplantation. To improve
the identification of brain death patients in the ICU we can use the AAI. We
think is a noninvasive determination, easy to interpretate and rapid. Anyway,
the diagnosis of brain death is based on clinical examination, but we hypoth-
esize that this could be a very useful method for early detection of neurolog-
ical worsening even brain death.

A-114
Response index of nociception correlates both with
remifentanil concentration and level of painful stimulation
during surgery
M. Rantanen, A. Yli-Hankala, I. Korhonen, M. van Gils, H. Yppärilä, 
M. Huiku, M. Kymäläinen, P. Meriläinen, K. Uutela, H. Viertio-Oja

Department of Anaesthesia, Tampere University Hospital, Tampere, Finland

Background and Goal of Study: No numeric measures of nociception during
general anaesthesia exist. For monitoring of nociception a multi-parameter
approach may be needed (1). We studied the relation between physiological
responses and concentration of remifentanil (Rem) at nociceptive stimuli in
anaesthetised and paralysed patients.
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Materials and Methods: 55 females were anaesthetised with propofol
(Pr)–Rem target controlled infusions (TCI). Pr was given to maintain EEG State
Entropy (SE) at 35–60. Rem TCI was randomised to 1, 3, or 5 ng/ml. Responses
to tetanic stimulation of the ulnar nerve (30 s) were studied before surgery in
a subgroup of 23 patients. Responses to skin incision were analysed in all
patients. Comparison of responses in photoplethysmographic wave ampli-
tude (PPGA), ECG beat-to-beat interval (RRI), and Response Entropy (RE) at
different Rem levels was done using the Kruskal-Wallis H test.
Results and Discussion: RRI (p � 0.00001) and PPGA (p � 0.009) responses
to tetanic stimulus differed significantly between Rem levels, while for the inci-
sion RRI (p � 0.019), RRI SD1 (p � 0.019) and RE-SE (p � 0.018) responses
were different. A Response Index of Nociception (RN), developed by combin-
ing RE, RRI and PPGA variability, was significantly higher in the low doses of
Rem as compared with the higher doses for both tetanic stimulus (p �

0.00005) and skin incision (p � 0.00003) (figure).

Conclusions: In paralysed patients anaesthetised with propofol-remifentanil
infusions: 1) Combination of information from RE, PPG, and RRI provides
promising quantification of responses to abrupt noxious stimuli; 2) Long-lasting
30 sec tetanic stimulus induces qualitatively similar physiological responses
as skin incision.
Reference:
1 Seitsonen E. Anesthesiology 2002: 97: A-582 (abstract).

A-115
Continuous BIS-EEG monitoring to assess evolution in depth
of sedation in critically ill patients
K. Claeysoone, C. De Deyne, M. Vanderlaenen, R. De Jongh, R. Heylen

Department of Anesthesia, Ziekenhuis Oost-Limburg, Genk, Belgium

Introduction: The Bispectral Index (BIS) is a processed EEG parameter that
has been validated as a measure of sedative-hypnotic effects of anesthetic
drugs. Besides, BIS was also reported to correlate quite well with the level
of pharmacological sedation in ICU patients. The aim of the present study
was to evaluate the evolution over time of BIS in sedated ICU pts.
Materials and Methods: 14 ventilated surgical ICU pts, without any central
neurologic disease were monitored. Pts were sedated for at least 5 consecutive
days with propofol (1–3 mg/kg/hr) and piritramide (0.05–0.15 mg/kg/hr).
Administration of sedatives was titrated to clinical reaction of pts and was
aimed at maintaining a maximal Ramsay Sedation Score. In all pts, BIS,
using BIS-XP 4.0 algorithm, was continuously monitored and was blinded to
ICU nurses and physicians.
Results: Already after start of sedation, we observed a wide range of BIS
between 20 and 88 between these 14 pts. In 4 pts, statistical analysis
(Spearman analysis) revealed no correlation between dosages of both seda-
tives and BIS. In 10 of 14 pts, we observed a significant decrease in BIS over
time, correlated to increased dosages of both sedatives. In these 10 pts,
mean BIS after start of sedation was 68 (�7), while at day 3 and at day 5 we
found significantly lower BIS values (45; �7 and 31; �9).
Conclusion: In some pts, daily BIS monitoring might become very useful to
titrate sedation of ICU patients and to prevent oversedation with possible
implications as to quality of ICU management. However, as was already
reported (1), BIS monitoring is not suitable for monitoring the sedation in all
ICU patients.
Reference:
1 Frenzel D. Intensive Care Med 2002;28:178–183.

A-116
Bispectral index variations during tracheal suction in
mechanically ventilated critically ill patients
E. Vandeneeden, C. De Deyne, M. Vanderlaenen, R. De Jongh, R. Heylen

Department of Anesthesia, Ziekenhuis Oost-Limburg, Genk, Belgium

Introduction: The Bispectral Index (BIS), a processed EEG derived parameter,
was reported as a useful indicator of depth of sedation. In ICU pts, noxious

stimuli, such as tracheal suction, often result in abrupt rises in arterial pres-
sure and/or tachycardia. The aim of this observational study was to evaluate
whether BIS monitoring revealed any arousal of consciousness during these
periods of noxious stimulation, in adequately sedated pts, as referring to clin-
ical scoring systems.
Materials and Methods: We randomly monitored 30 periods of noxious
stimulation (ET aspiration) in 8 ventilated surgical ICU patients who were
sedated for more than 48 hr with propofol (1.5–3 mg/kg/hr) and piritramide
(0.07–0.17 mg/kg/hr). In all patients, sedatives were titrated to a maximal
Ramsay Sedation Score (RSS of 6) before stimulation. All pts were monitored
for a standardized 60 min period (with stimulation at 30 min). Correlation
between BIS (BIS-XP 4.0), RSS and hemodynamic parameters (arterial
blood pressure, heart rate) before and after stimulation was analysed with
Anova test.
Results: BIS values (before stimulation) varied between 20 and 74, while all
pts revealed a RSS of 6. For all 30 periods, we found no significant differ-
ence in BIS and in RSS, before, during and after tracheal suction, while we
found a significant increase in systolic blood pressure (and a nonsignificant
increase in heart rate). In 3 of the 30 periods, we noticed a significant
increase in BIS (towards values above 90). In these 3 periods, BIS before
stimulation was significantly higher (64 � 7) than BIS observed in the other
27 periods (48 � 9).
Conclusions: Hemodynamic reactions to tracheal suction in ICU pts are
not solely explained by arousal. However, in some pts BIS monitoring might
be valuable in determining the level of consciousness prior to noxious stimuli,
thereby avoiding arousal.

A-117
Can BIS provide any information in sedated ICU patients
suffering from acute neurological injury?
R. Fornhoff, C. De Deyne, M. Vanderlaenen, G. Vundelinckx, R. Heylen

Department of Anesthesia, Ziekenhuis Oost-Limburg, Genk, Belgium

Introduction: Referring to its role in monitoring the hypnotic part of anes-
thesia, BIS has been introduced as an objective assessment of sedation in
critically ill patients without any neurological insult. Indeed, as BIS repre-
sents a processed variable derived from the raw EEG, any underlying neuro-
logical deficit might influence its value. Therefore, we evaluated whether BIS
monitoring, applied during the first 24 hrs after admission, could have any
prognostic (as to neurological outcome) value in comatose sedated patients
arriving to the ICU department.
Materials and Methods: Over a 12 months period, 26 adult patients with a
GCS lower than 8 admitted to our hospital were included. Of these 26 pts,
14 pts suffered from a severe head injury, 7 from intracerebral bleeding and
5 from severe stroke. All pts were ventilated and were sedated with propo-
fol (1.5–2 mg/kg/hr). In all pts, BIS monitoring was applied for a 2 hrs period
during the first 24hrs of admission. Afterwards, BIS data were correlated to
Glasgow Outcome Scores.
Results: Overall, a wide range of BIS values was observed (7 to 81). In 3 of
26 pts extreme low BIS values (�15) were observed, in 6 pts BIS was
between 20 and 40, in 10 pts BIS was between 40 and 60, whereas in 7 pts
BIS was higher than 60. Immediate neurological outcome in the 3 pts with
BIS below 15 was clearly different from the other pts, as these 3 pts were
declared brain dead within 24 hrs of admission. In 2 of these pts, BIS values
decreased to 0 during the monitoring period, which confirmed brain death.
We found no correlation between BIS values and outcome in the other pts.
In the 6 pts with BIS between 20 and 40 no correlation could be found with
neurological outcome, as these pts did not reveal a worsened outcome
compared with pts that revealed BIS values higher than 40. And we could
not observe a better outcome in those 7 pts with BIS values higher than 60.
Conclusion: The finding of extreme low BIS values in sedated pts early
after a neurological insult may reveal an extreme bad prognosis. In these
conditions, BIS could also be used as an assessment of brain death onset.

A-118
Fractal dimension – a new EEG-based method of assessing
depth of anaesthesia in comparison with BIS during 
induction and recovery from anaesthesia
R. Rudner, P. Jalowiecki, M. Willand, W. Klonowski, E. Olejarczyk, 
R. Stepien, S. Hagihira

Department of Anesthesiology and Intensive Therapy, Silesian University
School of Medicine, Sosnowiec, Poland

Background and Goal of Study: Due to the nonlinear, non-stationary and
fractal nature of brain activity, we have employed fractal dimension method,
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adapted from Nonlinear Dynamics, to analyse EEG signals. Fractal dimen-
sion (FD) is a fast, simple and efficient technique of analysing complex sig-
nals which has already been tested in EEG analyses [1] but which has not
previously been applied to anaesthetised patients. The aim of the study was
to determine the accuracy of FD in comparison with BIS during induction
and recovery from anaesthesia.
Materials and Methods: After ethics committee approval, 30 patients were
studied, under general anaesthesia. Anaesthesia was induced with fentanyl,
midazolam and propofol, titrated according to the BIS value. The raw, unfil-
tered EEG signal sampled at 128 Hz and the processed EEG derivatives:
Bispectral Index (BIS), Burst Suppression Ratio (BSR) sampled every 10 s
were recorded with an A-2000 XP BIS Monitor using BSA for BIS software
(version 3.22B2 for A-2000). The study was performed during induction and
reversal of anaesthesia. FD was calculated off-line and the results were aver-
aged every 10 s from epochs 30 s long. The correlation method (Pearson or
Spearman) was used for statistical analysis. The results are presented as a
correlation coefficient (r).
Results and Discussions: Changes in FD are well correlated with BIS
behaviour during induction (r � 0.81; p � 0.001) and recovery from anaes-
thesia (r � 0.76; p � 0.001). The table presents the percentage of: almost
perfect (1), very high (2), high (3) and poor (4) positive correlation between
FD and BIS during both induction and recovery from anaesthesia.

r value Induction – n (%) Recovery – n (%)

1 0.9 � r � 1 13 (43.3%) 9 (30%)
2 0.7 � r � 0.9 12 (40%) 12 (40%)
3 0.5 � r � 0.7 2 (6.7%) 5 (16.7%)
4 r � 0.5 3 (10%) 4 (13.3%)

Conclusion: These preliminary results show a very high correlation of FD with
BIS, an already accepted measure of hypnosis during anaesthesia. Therefore
we conclude that our new, relatively simple method seems to be very prom-
ising in monitoring the depth of anaesthesia.
Reference:
1 Olejarczyk E, PhD Thesis, IBBE PAS, Warsaw, 2003.

A-119
Dose–response relationship between sevoflurane
concentrations and Narcotrend or bispectral index
S. Kreuer, J. Bruhn, A. Biedler, E. Walter, R. Larsen, W. Wilhelm

Department of Anaesthesiology and Intensive Care Med, University of
Saarland, Homburg/Saar, Germany

Background: The Narcotrend monitor (MonitorTechnik, Germany) is
designed to measure the depth of anaesthesia.We compared the PK/PD
parameters of sevoflurane based on Narcotrend or bispectral index (BIS XP,
Aspect, USA) during combined epidural/general anaesthesia.
Methods: We investigated 26 adult patients scheduled for radical prostatec-
tomy. After lumbar epidural catheterisation, patients received remifentanil
and propofol solely for induction of anaesthesia. Thereafter, epidural analge-
sia was initiated, and sevoflurane was added to maintain unconsciousness. At
least 45 min later end-tidal sevoflurane concentrations were varied between
1 and 4 vol% and BIS and Narcotrend indices were recorded. We developed a
novel population pharmacodynamic model obtained by two sigmoidal curves
with and without the onset of burst suppression using NONMEM V (GloboMax,
Hanover, USA).
Results: End-tidal sevoflurane concentrations ranged from 1.04 � 0.17 to
4.43 � 0.43 vol%. Using the respective EEG indices as a measure of drug
effect the ke0 values were calculated as 0.29 min�1 for Narcotrend and
0.24 min�1 for BIS. The change between the first and the second sigmoidal
curve was positioned at a BIS value of 42.8 and a Narcotrend index of 44.1.
The respective sevoflurane effect site concentrations were 1.67 vol% for the
BIS and 2.02 vol% for the Narcotrend monitor. The C50 values (C50 � con-
centration that causes 50% of the maximum effect) for the response prior to
the onset of burst suppression were 0.65 vol% for BIS and 0.62 vol% for
Narcotrend. The C50 values with burst suppression were higher than those
without burst suppression, i.e. for BIS 3.72 vol% and for Narcotrend 
2.74 vol%. The � values (� � steepness of the concentration–response rela-
tionship) for the response prior to the onset of burst suppression were 4.94
for BIS, and 5.52 for Narcotrend. The � values with burst suppression were
lower than those without burst suppression, i.e. for BIS 2.61 and for Narcotrend
4.62 vol%. The accuracy of the Narcotrend scale was � � 11.8 and for BIS
� � 8.7 indicating intraindividual variability.
Conclusion: Sevoflurane pharmacodynamic models as derived by BIS and
Narcotrend monitoring yielded nearly identical results.

A-120
Narcotrend or BIS monitoring during sevoflurane-
remifentanil anaesthesia – a comparison with 
a standard practice group
M. Wrobel, S. Kreuer, N. Schlaich, T. Thielen, R. Larsen, W. Wilhelm

Department of Anaesthesiology and Intensive Care Med, University of
Saarland, Homburg/Saar, Germany

Background: The BIS monitor (BIS XP, Aspect, USA) is currently the stan-
dard device used to assess the depth of anaesthesia. The dimensionless
Narcotrend index (MonitorTechnik, Germany, version 4.0) from 100 (awake)
to 0 is based on EEG pattern recognition. This study was designed to inves-
tigate the impact of Narcotrend or BIS monitoring on recovery times and
sevoflurane consumption when compared to standard anaesthetic practice.
Methods: With IRB approval and written informed consent 120 adult
patients scheduled for minor orthopaedic surgery were randomised to
receive a sevoflurane-remifentanil anaesthetic controlled either by Narcotrend
or by BIS or solely by clinical parameters. Anaesthesia was induced with
0.4 
g/kg/min remifentanil and 2 mg/kg propofol. After intubation remifen-
tanil was infused at a constant rate of 0.2 
g/kg/min whereas sevoflurane in
1.5 l/min O2/air was adjusted according to EEG target values or clinical
parameters: during maintenance of anaesthesia to a value of “60” (Narcotrend)
or “50” (BIS), 15 min before the end of surgery to “70” (Narcotrend) or “60”
(BIS), whereas in the standard protocol group sevoflurane was controlled
according to clinical parameters, e.g. heart rate, blood pressure, move-
ments. Recovery times and sevoflurane consumption were recorded by a
blinded investigator. The sevoflurane vaporiser was weighed before and after
anaesthesia and consumption per min was calculated. 
Results: The groups were comparable for demographic data, duration of
anaesthesia and mean remifentanil dosages.

Standard practice BIS Narcotrend

Open eyes (min) 6.1 � 2.7 5.5 � 2.3 4.2 � 2.2#

Extubation (min) 7.0 � 3.7 5.8 � 2.7 4.3 � 2.2#

Sevoflurane (mg/min) 236 � 60 334 � 82 227 � 60

Statistics: ANOVA with #P � 0.05, data are mean � SD.

Conclusion: Compared to standard anaesthetic practice Narcotrend and
BIS monitoring allow no reduction of sevoflurane consumption whereas
recovery time were significantly reduced in the Narcotrend group.

A-121
Changes of EEG in pediatric patients with cerebral palsy
during sevoflurane-fentanyl anesthesia
S. Hagihira, M. Takashina, H. Ueyama, R. Hanada, T. Mori, T. Mashimo

Department of Anesthesiology, Osaka University Graduate School of
Medicine, Suita, Japan

Background and Goal of Study: We previously investigated the changes of
EEG in pediatric patients who had no neurological disorder during sevoflurane-
fentanyl anesthesia. Here we investigated the changes of EEG in pediatric
patients who had cerebral palsy.
Materials and Methods: After institutional approval and obtained informed
consent, we enrolled 22 patients with cerebral palsy (7.1 � 3.3 years,
M/F � 17/5) who received tendon elongation or transfer of lower limbs.
Patients who had epilepsy or medicated psycho-motor drugs were excluded
from this study. 1 mg/kg of diazepam was premedicated orally 30 minutes
before admission to the operating room. Anesthesia was induced with inhala-
tion of sevoflurane 5%. After confirmed of venous line, 3 
g/kg of fentanyl
and 0.1 mg of vecuronuim were administered. Then the trachea was intubated.
Using the software we developed, we continuously recorded FP1-A1 lead of
the EEG signal and expired sevoflurane concentration to an IBM-PC com-
patible computer. After confirming the steady state of each sevoflurane
(end-tidal concentration at 0.5%, 1.0%, 1.5% and 2.0%), SEF90 and mean
amplitude of EEG were calculated. During surgery 2 
g/kg of fentanyl was
added in requirement. We gathered EEG data at sevoflurane 2.0% and 1.5%
during surgery, and at sevoflurane 1.0% and 0.5% after finished the operation.
Results and Discussions:

Sevo 0.5% 1.0% 1.5% 2.0%

Amp (
V) 9.1 � 1.6 22.6 � 5.4* 38.0 � 8.6* 43.0 � 9.0*
SEF90 17.4 � 3.6 19.7 � 1.8 14.3 � 1.8* 12.1 � 1.0*

(*p � 0.05 vs. prev. value)
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Both EEG amplitude and SEF90 showed similar changing pattern which we
observed in pediatric patients without neurological disorder.
Conclusion(s): EEG monitoring would be valuable in pediatric patients with
cerebral palsy.
Reference:
1 Hagihira et al. Anesth Analg 2001; 93:966–70.

A-122
Attitudes of anaesthetists to awareness and depth of
anaesthesia monitoring
K. Lau, A. Absalom, B. Matta, D. Menon

Department of Anaesthesia (Box 93), Addenbrookes Hospital NHS Trust,
Cambridge, UK

Background and Goal of Study: Depth of anaesthesia monitoring has been
the subject of persistent study and scepticism, often polarising the views of
the profession. A Swedish study showed an incidence of awareness under
anaesthesia of 0.18 to 0.1%.1 We performed a survey of consultant anaes-
thetists in the U.K. to ascertain their attitudes to awareness and depth of
anaesthesia monitoring.
Materials and Methods: Following Research Ethics Committee approval,
questionnaires, based on an Australian survey,2 were sent to anaesthetic
consultants in the U.K. The responses were anonymised.
Results and Discussions: Of the 4927 questionnaires sent out, there was an
overall response rate of 44%. Fifty-nine percent of respondents perceived
awareness to be a minor problem. Seventy percent thought the national inci-
dence was 0.02% or more. One third have had patients with awareness.
Only 4% routinely warn their patients of the risk of awareness during pre-
operative visits. Although 20% believe that anaesthetists should routinely
ask about recall during a post-operative visit, only 7% actually do so. In 91%
of the responses, end tidal anaesthetic gas concentration was thought to
reduce the likelihood of awareness. Clinical signs were considered unreli-
able indicators of awareness by 80% of respondents. Only 41% would
“always” or “usually” use depth of anaesthesia monitoring if it was available.
Conclusion(s): The perception of the national incidence of awareness is in
keeping with other literature. Awareness is perceived as a ‘minor’ problem
and the reasons need to be investigated. Many still believe end tidal volatile
agent monitoring is useful in reducing the risk of awareness. Respondents
remain unconvinced about the efficacy of currently available depth of anaes-
thesia monitors in preventing awareness.
References:
1 Sandin RH et al. Lancet 2000; 355: 707–711.
2 Myles PS et al. Anaesthesia 2003; 58: 11–16.

Acknowledgements: All expenses were met by the Cambridge University
Department of Anaesthesia.

A-123
Cerebral state index (CSI): time delay of index calculation
Stefanie Klespergerhard Schneiderjasmin Blummatthias Kreuzereberhard,
F. Kochs

Department of Anesthesiology, Klinikum Rechts der Isar, Munich, Germany

Background and Goal of Study: The cerebral state index (CSI) has recently
been introduced as a measure of the hypnotic component of anaesthesia.
Based on spontaneous EEG processing, it is calculated by the cerebral state
monitor (CSM). The CSI is displayed as a dimensionless number between 
0 and 100 and inversely correlates with depth of hypnosis. All currently avail-
able monitors require some unknown time to calculate an index value. The
aim of this study was to determine the duration of this time delay for 
the CSI.
Materials and Methods: Artificially generated EEG signals were used to
produce three different CSI values: “awake” (CSI 89), “general anesthesia”
(CSI 42) and “deep anesthesia” (CSI 0). All signals produced constant CSI val-
ues. We simulated loss of and return to consciousness by changing simu-
lated EEG signals from CSI 0 to CSI 42, then from 42 to 89 and back. We
analysed the time necessary for CSM to adapt CSI to the particular input
signal.
Results and Discussions: For increasing values, time delays were between
15 and 155 sec, for decreasing values from 53 to 55 sec. We revealed two
details: First, at the signal change from CSI 0 to CSI 42 the CSI value reaches
and maintains a plateau at CSI 33, then rises again until a constant CSI of 42
is reached. Second, we revealed the novelty of an overshot reaction at the
transition from “general anesthesia” to “awake”: the CSI initially increases from
42 to 95, then subsequently decreases to 89, the appropriate index value for

the underlying signal. This overshot additionally exists at the transition from
CSI 89 to 42 and from CSI 89 to 0.
Conclusion(s): The time interval before a new index value was obtained was
not constant. Calculation times were different for decreasing and increasing
CSI values. The time interval also depended on the baseline index value.
This is important if the CSI is used as a tool for pharmacodynamic studies.
The overshot reaction at the transition from “general anesthesia” to “awake”
can be seen as an additional warning of patient’s awareness. The fastest
response was calculated at transition from CSI 42 to 89, indicating good
results for detection of awakeness.
Reference:
1 Rodriguez BE et al. Abstracts 7th EuroSIVA Meeting, Lisboa 2004.

A-124
Detection of different levels of anaesthesia by auditory
evoked potentials: from loss of consciousness to burst
suppression
S. Jochum, G. Schneider, B. Horn, M. Gallinat, E. Kochs

Klinik für Anaesthesiologie, Klinikum rechts der Isar, München, Germany

Background and Goal of Study: Auditory evoked potentials (AEP) have
been suggested as a measure of the hypnotic component of anaesthesia (1).
The present study was designed to compare parameters obtained by auto-
mated AEP analysis with results of visual analysis (2) in respect to their abil-
ity to characterise different levels of anaesthesia.
Materials and Methods: 15 unpremedicated consenting volunteers were
enrolled into HIC-approved study. On two different days, they received propo-
fol via target controlled infusion or sevoflurane mono-anaesthesia. Standard
monitoring parameters, EEG and AEP were continuously recorded (elec-
trode positions: AT1, M2, Fpz (reference) and F7 (ground), binaural rarefac-
tion clicks, 70 dB, 8.3291 Hz, 10% variability of the interstimulus interval).
Time of measurements: Volunteers were instructed to relax and close eyes;
Anaesthesia was slowly induced until loss of consciousness (LOC). The drug
concentration was increased until Burst Suppression (BS) was seen in the
EEG. The difference of drug concentrations at LOC and BS was divided into
three equal intervals, leading to two intermediate levels (Inter2 and 1). At
each level (LOC, BS, Inter2, Inter1), the drug concentration was maintained
for 15 min. From the last 3 min of each level, an AEP was analysed (20 vol-
unteers: 10 propofol, 10 sevoflurane). AEP parameters were calculated and
ranked by their ability to separate the different levels using Pk analysis.
Results and Discussions: Automated analysis revealed Pk values � 0.85 for:
(1) root mean square of the 1st signal derivative (0.86), (2) variance of 1st sig-
nal derivative (0.86), (3) mean absolute amplitude of 1st signal derivative (0.85).
In the visual analysis Pk values of amplitudes (Na: 0.73, Pa: 0.74, Nb: 0.78, Pb:
0.70, N1: 0.70) and latency (Na: 0.62, Pa: 0.60, Nb: 0.55, Pb: 0.53, N1: 0.53)
were found.
Conclusion: LOC and BS are defined endpoints of the full range of anaesthe-
sia. The different levels of anaesthesia were defined by individual effects of
the given drug. Three parameters of the automated analysis were identified that
can be used to distinguish between different levels of this range. Visual analy-
sis was less useful to distinguish between the different levels.
References:
1 Thornton et al. Br J Anaesth 1984; 56:315–23.
2 Schneider et al. Br J Anaesth 2003; 91:905–8.

A-125
Time delay of EEG index calculation: analysis of Narcotrend
and bispectral index
R. Zanner, G. Schneider, M. Kreuzer, B. Horn, E.F. Kochs

Department of Anesthesiology, Technische Universitaet Muenchen, 
Munich, Germany

Background and Goal of Study: Monitoring of anesthetic depth with EEG
derived parameters during surgery may detect awareness reactions and
thereby may help to decrease the incidence of intraoperative awareness. All
currently available indices need some time to react to a change in the state
of consciousness. The exact amount of time is unknown. The aim of this
study was to determine the latency of two frequently used indices – the bis-
pectral index (BIS) and the Narcotrend® index.
Materials and Methods: Artificial EEG signals were used to generate con-
stant BIS and Narcotrend® index values. These values indicated “awake”,
“general anesthesia” and “deep anesthesia” (total suppression of cortical activ-
ity). After a switch from one simulated state of consciousness to another, the
time necessary for both indices to adjust the displayed index was recorded.
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Results and Discussions: We found that both indices showed latencies
between 14 and 145 s before the new state was indicated. In general, BIS
adapted faster (14–66 s) than Narcotrend® (45–145 s).

Change in input signal Time to new index (s)

From To BIS NCT

Deep anes General anes 60 145
General anes Awake 30 65
Awake General anes 14 70
General anes Deep anes 66 55
Deep anes Awake 60 n.a.
Awake Deep anes 66 45

n.a.: not applicable

Latencies of the tested indices limit their value in prevention of recall of intra-
operative events. Interestingly, latencies for display of new index values
were different between ascending and descending values.
Conclusion(s): This indicates a limitation for the use of both monitors for
pharmacokinetic and -dynamic studies.

A-126
High frequency components of auditory evoked potentials 
are detected in responsive, but not in unconscious patients
B. Scheller, G. Schneider, M. Daunderer, E. Kochs, B. Zwissler

Department of Anaesthesia, University of Frankfurt, Frankfurt, Germany

Background and Goal of Study: The dose dependent suppression of 
mid-latency auditory evoked potentials by general anesthetics has been 
proposed to measure depth of anesthesia.1 In this study, periopera-
tively recorded mid-latency auditory evoked potentials were analysed in a
time-frequency space to identify significant changes induced by general
anesthesia.
Materials and Methods: Perioperatively recorded AEPs (binaural stimuli,
1000 sweeps) of 19 patients were submitted to a multi scale wavelet analy-
sis. We calculated energy contents of the signal in several frequency bands.
Multiple comparison test with Bonferroni correction was performed on the
data. We plotted the energy density of signal fragments on a 10 ms grid for
the frequency bands (0–57.1 Hz, 57.1–114.3 Hz, 114.3–228.6 Hz and
228.6–457.1 Hz).
Results and Discussions: Statistical evaluation showed a highly signifi-
cant decrease of the wavelet energies for the frequency bands
57.1–114.3 Hz (p � 1.49  10�8) and 114.3–228.6 Hz (p � 1.35  10�8) for
the measuring points representing deep general anesthesia, accompanied
by a significant decrease of the wavelet energy of the frequency band
228.6–457.1 Hz (p � 0.0006) and a decrease in the wavelet energy of the fre-
quency band 0–57.1 Hz of no statistical significance (p � 0.03), most promi-
nent in the post stimulus interval between 10 ms and 30 ms.
Conclusion(s): These high frequency components may therefore not only
reflect the response of the target organ of anesthesia, but a surrogate
parameter, i.e. muscle activity.
References:
1 Drummond JC: Monitoring depth of anesthesia: with emphasis on the application of

the bispectral index and the middle latency auditory evoked response to the preven-
tion of recall. Anesthesiology 2000; 93:876–882.

2 O’Beirne GA, Patuzzi RB: Basic properties of the sound-evoked post-auricular mus-
cle response (PAMR). Hear Res 1999; 138:115–132.

A-127
Clinical tests are worthless in predicting objective
neuromuscular recovery
K. De Jongh, G. Cammu, D. Vandeput, G. Vandenbroucke, E. Mortier

Department of Anaesthetics, OLV Clinic, Aalst, Belgium

Background and goal: To assess if clinical tests are good predictors of
objective neuromuscular recovery as registered by the train-of-four (TOF)
ratio.
Materials and methods: In 630 patients, the TOF ratio was measured and
8 clinical tests were performed at arrival in the recovery room. The patients
had all received a single bolus of neuromuscular blocking drug (NMBD) at
induction. The choice and dosage of NMBD had been at the anaesthetist’s
discretion. The clinical tests were: ability to smile (A), ability to swallow (B),
ability to speak (C), appearance of general weakness (D), sustained head lift
for 5 s (E), leg lift (F), hand grip (G) and sustained tongue depressor test (H).

Results: Table 1 shows the relation between the TOF and the number of
positively scored clinical tests. Table 2 shows the best combination of 
tests for each positive score between 1 and 8 (Pearson and Spearman 
correlations).

Table 1. Sum of tests vs. TOF category.

TOF � 70% 70% � TOF � 90% TOF 	 90% 
Sum of �ve tests (% patients) (% patients) (% patients)

8 12 21 67
0 27 15 58

Table 2. Correlation between sum of tests and TOF%.

Combination of tests Pearson correlation Spearman correlation

D E F G B A C H 0.18 0.16
D E F G B A C 0.19 0.17
D E F G B A 0.21 0.18
D E F G B 0.21 0.19
D E F G 0.21 0.20
D E G 0.22 0.19
D E 0.21 0.19
D 0.19 0.18

Of the patients with a good score in all the clinical tests, 12% still belonged
to the category of ‘clinically dangerous’, while among those with a bad
score, 58% had an ‘ideal’ TOF ratio (Table 1). The correlations were low
(Table 2), so none of the combinations of clinical tests were good predictors.
Conclusion: The clinical tests considered here are not good predictors of
objective neuromuscular recovery as measured by the TOF ratio.

A-128
Clinical evaluation of the TOF-tube
P.E. Dubois

Department of Anaesthesiology, UCL Mont-Godinne, Yvoir, Belgium

Background and Goal of Study: The risk of postoperative residual curari-
sation can be eliminated by the correct use of acceleromyography (AMG) (1).
Furthermore, its peroperative use insures adequate surgical relaxation. 
The only requirement is that the thumb must be allowed free movement. This
is frequently impossible during surgical procedures.

We investigated the clinical feasibility of AMG protected inside a new
device: the TOF-tube (2).
Materials and Methods: The rigid and tubular TOF-tube allows safe posi-
tioning of the hand while ensuring thumb mobility under the surgical sheets
(Fig. 1).

We asked 8 TOF-tube-unexperienced anaesthetists to answer 4 questions
concerning their first few clinical uses of the device.
Results and Discussions: The patients (n � 64) underwent various types
of surgery (including gynaecological, abdominal, cardiac, ENT, orthopaedic)
in supine position (95%) with the arm alongside the body (76%) or on an
armboard.

TOF-tube is easy to set up: yes (93.75%)
Stability during operation: yes (92.19%)
You believed in the measurements: yes (93.75%)
You used them to adapt the depth of blockade or to ensure full recovery:
yes (92.19%)
The patients never complained. Few surgeons did (n � 2).
The most frequent comment concerned the bulkiness in gynaecological

position with the arm alongside the body, and the lost of measurement when
the piezzoelectric crystal fell from the thumb during operation.
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Conclusions: In daily practice, TOF-tube improves the functioning of AMG
in various types of surgery and installations. Further improvements of the
device will occur taking comments into account.
References:
1 Eriksson L.I. Evidence-based practice and NM monitoring. Anesthesiology 2003;98:

1037–9.
2 Dubois P.E., Broka S.M., Joucken K.L. TOF-tube. Anesth Analg 2000;90:232–3.

A-129
Acceleromyography reproducibility using the TOF-tube: 
a comparison with mechanomyography and
electromyography
P.E. Dubois, C. Dransart, M. Gourdin, K. Russell, J. Jamart

Department of Anaesthesiology, UCL Mont-Godinne, Yvoir, Belgium

Background and Goal of Study: Acceleromyography (AMG) is used in
clinical practice to monitor neuromuscular blockade. However, problems
remain in obtaining stable values, making the interpretation of results diffi-
cult (1). Furthermore, the thumb must move freely which is frequently impos-
sible under the sheets during the surgical procedure.

This study compares train-of-four ratios (TOFr) recorded at the end of sur-
gery with mechanomyography (MMG), electromyography (EMG) and AMG
protected inside the TOF-tube, a rigid tubular device allowing safe position-
ing of the hand while ensuring thumb mobility under the surgical sheets (2).
Materials and Methods: After Ethical Committee approval, neuromuscular
blockade was investigated in 20 informed patients under general anaesthe-
sia. Two consecutive TOFr (15 s interval) were obtained on both hands
simultaneously using on one side MMG and EMG, and on the other AMG
installed inside the TOF-tube. The evaluation of repeatability between each
paired TOFr was performed by assessing the bias, the precision, and the
limits of agreement using the Bland and Altman method.
Results: Expressed in % as mean � SD

Mean TOFr was 75 � 15 at the end of surgery.

MMG EMG AMG

Bias �0.30 � 1.80 �0.04 � 2.94 �0.75 � 2.65
Precision 1.10 � 1.45 1.76 � 2.35 1.85 � 2.01
Limits of agreement �3.82/3.22 �5.80/5.73 �5.95/4.45

Conclusion: Inside the TOF-tube, its protective device, AMG shows an
inter-measurement variability of the same magnitude as EMG. This allows a
better interpretation of AMG results during the surgical procedure.
References:
1 Baillard et al. Assessing residual neuromuscular blockade using acceleromyography

can be deceptive in postoperative awake patients. AnesthAnalg 2004;98:854–7.
2 Dubois P.E. et al. TOF-tube: a new protection for NMB monitoring. EJA 2001;18

Suppl 21:A89.

A-130
Transcutaneous electrical stimulation of the P-6 acupuncture
point with a nerve stimulator that monitors neuromuscular
function, reduces PONV
M. Arnberger, P. Alischer, R. Zwerger-Ponert, S. Laciny, R. Greif

Department of Anesthesiology and Intensive Care Medicine,
Donauspital/SMZ-Ost, Vienna, Austria

Background and Goals: Acupuncture at P6-point (volar anterior ante-brachial
region) during gynecologic surgery reduces the incidence of postoperative
nausea and vomiting (PONV) (1). Transcutaneous electrical stimulation of
P6-point reduced nausea, but not vomiting after cholecystectomy (2). In this
RCT we used a conventional neuromuscular stimulator to measure neuro-
muscular blockade for the stimulation of the ulnar nerve or the median nerve
at the P6- point to determine the incidence of PONV.
Materials and Methods: We planned to evaluate 220 ASA I–III women
undergoing elective laparoscopic surgery under standardized anesthesia
upon the incidence of PONV during the first 24 hours. Besides demographic
data and standard anesthesia safety monitoring, severity of nausea and
vomiting, pain-score, rescue anti-emetic medication were recorded for the
early (first 6-h) and late (6–24-h) postoperative period.

In half of the patients neuromuscular blockade was monitored with a
nerve stimulator (TOF-watchS, Organon, NL) above the ulnar nerve at the
wrist in single twitch mode (1-Hz). The aim of neuromuscular blockade 
during surgery was 10% of the twitch height of the baseline reading. The

intervention group was stimulated as described above at the P6-point above
the median nerve.
Results and Discussions: From 60 patients studied (out of 220 planned).
Demographic data, intra- and postoperative hemodynamic measurements
and medication, pain score and rescue medication was comparable
between the 2 groups and the 2 time periods. The overall PONV incidence
was 40% over 24-h and 32% in the first 6-h. Stimulation of the P6 point
reduced PONV significantly (15% vs. 54%; P � 0.05) and nausea (11% vs.
46%; P � 0.05) but not vomiting in the 1st 6-h after surgery. No difference
was found for the late postoperative period.
Conclusion(s): Continuous intraoperative transcutaneous stimulation of
the P6 acupuncture point at the volar side of the wrist with a conventional
nerve stimulator for the monitoring of neuromuscular blockade in the single
twitch mode reduces PONV and nausea in the 1st 6-h after surgery.
References:
1 Dundee JW. Br J Anaesth 1989; 63: 612–18.
2 Zarate E. Anesth Analg 2001; 92: 629–35.

A-131
Neuromuscular blockade monitoring in obese patients
C. Nazar, J.C. de la Cuadra, H. Muñoz

Department of Anestesiología, Pontificia Universidad Católica de Chile,
Santiago, Chile

Background and Goal of Study: We have found more differences between
the degree of neuromuscular blockade (NMB) measured with peripheral
nerve stimulator (PNS) and that evaluated by the surgeons in obese patients
(OP) compared with normal weight patients (NWP). This can be secondary
to insufficient electrical stimulation. Our goal is to determine the surface
supramaximal stimulation (SS) on ulnar nerve in OP and compare it with that
of NWP.
Materials and Methods: After Ethical Committee approval and written
consent, 10 OP (BMI 	 35 kg/m2) and 10 NWP (BMI 20–25 kg/m2), ASA I–II,
scheduled for elective surgery under general anesthesia, were studied
prospectively. Measurements were made after i.v. induction with fentanyl
1–3 
g/kg and thiopental 2–5 mg/kg. A Datex® monitor NMT221 was used
to determine automatically SS. The monitor has a maximal intensity output
of 70 mA. Patients who did not achieve a maximal response with 70 mA were
recorded as SS 	 70. Demographic data, wrist circumference (cm) and SS
measured (mA) were registered. Statistics were with Student’s t-test, Fisher’s
exact test and lineal correlation. A p � 0.05 was considered statistically 
significant.
Results and Discussions: There were no differences in sex, age and height
between groups. Weight was 114 � 19 vs. 65 � 11 kg (p � 0.001), BMI
40 � 5 vs. 23 � 2 kg/m2 (p � 0.001) and wrist circumference 19 � 3 vs.
16 � 1 cm (p � 0.001) in OP and NWP, respectively. Six out of 10 OP had a
non-determinable value 	70 mA, while all the NWP had SS � 70 mA
(p � 0.011). A mild positive correlation between wrist circumference and SS
(r � 0,476; p � 0.05) was found. All patients with a wrist circumference
�18 cm (n � 9) had SS � 70 mA.
Conclusion(s): Monitoring of NMB with SS � 70 mA is not reliable in OP.
Since most neuromuscular stimulators have a maximum output of 70 mA,
this can be the cause of discrepancies between the clinical impression and
that measured by PNS. In patients with a wrist circumference �18 cm, the
use of a �70 mA stimulation is possibly adequate.

A-132
Complex Myograph: evaluation of a diagnostic device and
standard values for force, velocity and working capacity of
the muscle in-vivo
N. Rahe-Meyer, M. Winterhalter, M. Gross, J. Zuk, S. Piepenbrock

Department of Anaesthesiology, Hannover Medical School, Hannover,
Germany

Background and Goal of Study: With the newly developed Complex
Myograph it is possible for the first time to determine the individual muscu-
lar contraction force, velocity, and work at the point of optimum muscle pre-
stretching. This trial investigates the reproducibility and the precision of the
measuring method. Physiological standard values for force, velocity and
work are presented.
Materials and Methods: The experiments in this study are in-vivo con-
ducted on musculus adductor pollicis. A self-developed device brings the
physiological rotation axle in a congruent position with the axle of the appa-
ratus, holds it there, and brings the muscle on the optimum of pre-stretching.

36 Monitoring: equipment and computers

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


There constant counter-forces can be attached to the muscle and the mus-
cle can be stimulated indirectly. The contraction are measured with three
mechanical sensors. For the reproducibility trial we performed a succession
of 500 tests with 5 test subjects. The results of amplitude and deviations
were analysed with two-way factorial variance analysis by UNIANOVA in
SPSS. For collecting the standard values measurements on 700 healthy test
subjects were conducted.
Results and Discussions: The precision of the measuring device was
98.6%, which expresses the experimental and measuring fluctuations,
cleared from the natural changes of muscular force of an individual test
object through time. After single supra-maximal nerve stimulation was the
mean for maximal force 9.51 N (�2.42), for maximal velocity 175.23 m/s
(�18.92) and for maximal work 43.47 mJ (�15.04).
Conclusion(s): With the Complex Myograph the in-vivo efficiency of the
muscular elements can be characterised for the first time, in particular the com-
plex mechanical capacity. A high precision and reproducibility is reached
and standard values are established. Important steps in direction of a clini-
cal, pathophysiological diagnostic device for innate or acquired muscular
diseases are made.

A-133
Does neuromuscular blockade require for laparoscopic
gastroplasty?
C. Baillard, J.L. Fournier, J.M. Catheline, S.X. Racine, S. Bourdiau, 
A. Dupuy, O. Souchot, F. Ait Kaci, M.Cupa, M. Samama

Department of Anaesthesiology, Avicenne hospital, Bobigny, France

Background and Goal of Study: The aim of the study was to evaluate the
depth of neuromuscular blockade requested for laparoscopic gastroplasty.
Materials and Methods: Target-controlled propofol and sufentanil infu-
sions were administered to 12 morbidly obese patients (body mass index:
42.5 [41.8–44.5] kg/m2). The target plasma propofol concentration was 3 to
4 
g/ml whereas the sufentanil infusion rate was 0.2 to 0.4 
g/kg/h adusted
on blood pressure and heart rate. A bolus dose of atracurium (0.5 mg/kg)
was given intravenously after onset of unconsciousness to facilitate tracheal
intubation. Additional atracurium bolus (0.2 mg/kg) was given when inadequate
surgical field was observed by the surgeon (JMC) who was blinded for the
depth of neuromuscular blockade. The depth of neuromuscular blockade
was monitored by using peripheral nerve stimulator. The evoked response to
the train-of-four (TOF) stimulation was measured by acceleromyography at
the adductor pollicis (AP) and the corrugator supercilii (CS). A post tetanic
count (PTC) was measured at the AP when the recovery of the first response
to CS TOF was done. Results were given as median [interquartil 25–75].
Results and Discussions: The characteristics of the patients were age 43
[31–48] yrs; women 75%; ASA 2 [1–2]. The surgical procedure lasted 125
[99–139] min. After 0.5 mg/kg atracurium, time to obtain 0 response to TOF
at the CS was 135 [120–135] seconds. Twenty two atracurium bolus were
given according to the surgical demands: 0 in two patients, 1 in three patients
and �2 in seven patients. Seventeen (77%) demands occurred whereas less
than 2 responses to TOF at AP were observed. No demand occurred before
the recovery of 2 responses to TOF at the CS. The recovery of the 1
response to TOF at CS corresponded to 2 [1–3] responses to PTC at AP.
Conclusion(s): Based on the surgical demand, the majority of the patients
needed atracurium bolus during laparoscopic gastroplasty. The TOF at AP
did not allow to anticipate the surgical demand. The TOF at the CS and/or
the PTC at the AP were more adapted to the surgical demand.

A-134
A new approach to evaluate colonic motility in vitro
Ch. Passath, S. Fruhwald, E. Herk, P. Holzer, H. Metzler

Department of Anesthesiology and Intensive Care Medicine, 
Medical University of Graz, Graz, Austria

Background and Goal of Study: In patients with postoperative ileus 
the colon is the last section of the gastrointestinal tract to return to normal func-
tion (1). Assessment of small bowel function in vitro and the evaluation of
drug effects on small bowel function is golden standard (2). Up to now no
reliable setting for the assessment of colonic function was available.
Therefore our aim was to develop an experimental setting that allows the
evaluation of colonic transit time in vitro, as well as the assessment of drug
effects on colonic function.
Materials and Methods: Guinea pigs were sacrificed and their colon excised.
Colonic segments (length 8 cm) were fixed on a polyacrylic tray filled with
Tyrode’s solution. After a resting period of 10 minutes the transit time of a
wooden pellet was evaluated. In a first step we used different segments from

all parts of the colon in order to evaluate their propulsive function. In a second
step we assessed the number of stable transits in the propulsive segments.
Results and Discussions: Propulsive motility was found in the distal part
of the colon. The occurrence of propulsive motility was connected with a
change of colonic contents – it changed from fluid to compact. The figure
below shows the number of possible transits in one segment. In the period
between transit 3–8 the segments propulsive motility was relatively stable
(transit time 1.14 � 0.03 mm/sec), after that it decreased rapidly.

Conclusion(s): This new experimental setting is a reliable method to evalu-
ate colonic motility in vitro. The period between transit 3–8 would be the
ideal period to assess the effect of drugs on colonic motility.
References:
1 Holte K. Br. J Surg 2000; 87: 148.
2 Holzer P. Altern Lab Animals 2003; 31: 419.

A-135
Titration of desflurane using BIS when the anaesthesia is
supplemented by intravenous administration of remifentanil
or by epidural blockade during urological procedures
A. Dimakopoulou, K. Vagdatli, E. Koursoumi, E. Biri, A. Tahmitzi

Department of Anesthesiology, General Peripheral Hospital of Athens,
Athens, Greece

Background and Goal of Study: The purpose of this study was to com-
pare the effect between remifentanil infusion and epidural analgesia on des-
flurane requirements using bispectral index (BIS) in patients who underwent
urological procedures (prostatectomies, cystectomies).
Materials and Methods: Thirty patients ASA I–III, aged 60–85 were randomly
assigned to the remifentanil group (group A) which received continuously i.v.
remifentanil (0.15–0.25 
g/kg/min) or the epidural group (group B) which
received epidurally (O1–O3) a local anaesthetic ropivacaine 0.75% followed
by boluses if needed throughout the operation. Anaesthesia was maintained
with desflurane with fresh gas flow 2 L/min (60% N2O in O2). The end tidal
concentration of desflurane was titrated so that BIS values to range between
45–60. The median end tidal desflurane was calculated in each patient when
BIS was in the desired range every 5 minutes. For statistical analysis was
used the paired sampled t-test. A threshold p value of 0.05 was set to deter-
mine the statistically significant differences.

The two groups were comparable with respect to demographic character-
istics, haemodynamic variables and BIS values throughout the study.
Results and Discussion: The required end tidal concentration of desflu-
rane in the remifentanil group was significantly lower p � 0.05 compared
with the epidural analgesia group (1.6 (0.5) vs 2.43 (0.82) respectively).
Conclusion: In conclusion the end tidal concentration of desflurane
required to maintain BIS values 45–60 is higher when analgesia is main-
tained with epidural block versus analgesia obtained with i.v. infusion of
remifentanil in patients who underwent urological procedures.
References:
1 Guignard B, Menigaux C, Dupont C et al. Anesth Analg 2000; 90: 161–7.
2 Johansen J, Sebel P. Anestesiology 2000; 93:1336–44.

A-136
Mobile phone usage within hospitals – the reality
P. Campbell, S. Macmillan

Department of Anaesthetics and Intensive Care, Victoria Infirmary, 
Glasgow, United Kingdom

Background and Goal of Study: Mobile phones and wireless technology
have become a major part of modern life. It is estimated that 85% of UK
households own a mobile phone1. The Medicines and Healthcare products
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Regulatory Authority (MHRA) produced new recommendations about
mobile communication systems in August 20042. Many UK hospitals ban all
use of mobile phones within hospital buildings. Despite this, many people in
hospitals continue to use mobile phones, yet the authors could find no data
supporting this observation. This study assesses the current level of mobile
phone usage within two city teaching hospitals.
Materials and Methods: A simple, anonymous, ‘yes/no’ questionnaire was
used. 444 questionnaires were distributed to and completed by staff in two
city teaching hospitals over a 48 hour period. Completed forms were divided
into three staff categories: group 1 � nursing, group 2 � medical, group 3 �
others – cardiology technicians, domestic staff, medical physicists, pharma-
cists, etc.
Results and Discussions: 60% of questionnaires were completed by nurs-
ing staff, 18% by medical staff and 22% by others. 94% (n � 417) owned a
mobile phone, of which 90% (n � 376) regularly brought their mobile phone to
work. Of those who brought their mobile phone to work, 46% (n � 174) admit-
ted to having their mobile phone switched on in a clinical area. This equates
to 39% of all staff having a mobile phone switched on in a clinical area.
Whilst there is undoubtedly a degree of bias in this data, there appears to be
a significant proportion of staff ignoring hospital policy. The authors suggest
that these results represent an under-reporting of mobile phone usage within
clinical areas.
Conclusion(s): Despite current hospital policy prohibiting use of mobile
phones, this data suggests that more than a third of all hospital staff disre-
gard this policy. These results support the MHRA statement that it is impos-
sible to enforce a mobile phone ban effectively, and endorse the MHRA
recommendation that healthcare providers should actively manage wireless
technology2.
References:
1 Consumers’ use of fixed and mobile telephony, Q13 May 2003. Oftel. Jul 2003.
2 Mobile Communication Systems. MHRA, Department of Health, UK. Aug 2004.

A-137
Implementation of an ICU Data Management System by 
using the standard Hospital Information System SAP R/3
W. Moosbauer, P. Winkler, D. Brandstetter, H. Gombotz

Department of Anesthesia and Intensive Care, General Hospital Linz, Linz,
Austria

Background and Goal of Study: Information technology (IT) may help 
to support organisational and medical ICU processes. However, avail-
able PDMS’s are expensive, and there full integration into the standard
Hospital Information System may be difficult. Our aim was to create an in-
house developed cost-effective IT system based on SAP R/3 (Walldorf,
Germany).
Materials and Methods: Programming was focussed on clear and consis-
tent documentation, concentration on critical data sets necessary for medical
decisions, support of medical and organisational processes and generation
of patients’ records and outcome data. Various documents were generated
to obtain structured informations from the operating theatre, preoperative
clinic, emergency room and concomitant specialities in order to assist risk
management and to individualise ICU treatment (Fig 1). 

Figure 1. Standardised documents for assessment of patient status, diagnosis man-
agement, admission and discharge, planning of tasks, critical incidence reporting and
scoring were incorporated. 22 ICU-beds were equipped with the necessary computer
hardware.

Results and Discussions: Developement of this system by one computer
engineer and two ICU-doctors took one year. After a test period of two
weeks its application was fully implemented. In the first four months more than
600 patients were mangaged by using this system. As the same interface as
with SAP was used the system was widely accepted by the entire ICU staff.
Conclusion(s): An in-house developed ICU-data-system based on SAP
R/3 may be an adequate and cost-effective tool for ICU data management.

A-138
Improving departmental administration using a dynamic
database-driven website
C. Jones

Department of Anaesthesia, St George Hospital, Sydney, Australia

Background: Internet use has grown exponentially in the 12 years since pub-
lic access became available. In a 2001 survey of Australian Anaesthetists,
97% had internet access at home or work. (1) Many medical practitioners
see web sites as simple advertisements for a hospital. By providing a dynamic
user specific “portal” to an entire department’s activities and resources,
considerable gains in workplace efficiency, safety and morale may be made.
Materials and Methods: St. George Hospital in Sydney, Australia has
developed a departmental website, which has become an essential clinical
and administrative tool. Some of its functions include: call rosters with the
facility to make immediate changes; lists of departmental meetings; a mes-
saging system; an email system; daily operating room allocations of surgical
and anaesthetic teams; staff leave calendar; staff directory of contact num-
bers, pagers, mobiles and email addresses; publications and resources.
Results: A recent survey (December 2004) of all users (n � 60, 33 respon-
dents) found 91% considered the website had improved the way they
worked, 94% believed it saved them time, 76% believed that online patient
alerts allowed them to be better prepared for complex patient presentations
and 41% believed it reduced the chance of workplace errors. Local users
log into the website on average every two days.
Discussion: A successful website requires content that is:

Dynamic: the content of the web site is generated every time it is viewed
to reflect the “current” status. e.g. roster changes or meeting cancellations
immediately shown.

User specific: what is seen is tailored to the person viewing it. e.g. when
logged in the user is told when they are next on call or the subject of the next
meeting.

User Editable: content is changed and expanded by users. e.g. users can
arrange call exchanges which are immediately updated, and confirmatory
emails automatically sent to the staff involved. Users can change their 
contact details; enter new messages, meetings or publications. Documents
can be uploaded and stored using a filing system for easy access.
Reference:
1 Jones C, Lambros M. Use of the internet for patient care: a nationwide survey of

Australian anaesthetists. Anaesthesia & Intensive Care. 2003; 31(3): 290–293.

A-139
Auditory signals in operating rooms soundscape
L. Bourgeon, J.-B. Cazalaà, C. Valot, A. Guillaume

Department of Sciences Cognitives, Institut de Médecine Aérospatiale 
du Service de, Brétigny sur Orge, France

Background and Goal of Study: Warning signals in operating room are
often denounced by anaesthetists as too numerous and then as a nuisance
(1). The goal of the study is to observe the part of the auditory signals of
anaesthetic equipments in the operating room soundscape.
Materials and Methods: Observations have been realised in three hospi-
tals (A, B, C) during sixteen surgical operations (5 in A, 5 in B and 3 in C). 
We used a video camera to record occurences and timings of the auditory
signals. An observer noted nature of signals distinguishing anaesthetic
equipements (An. eq.) from non-anaesthetic equipments (N-an. eq).
Results and Discussion: Mean auditory signal occurences per hour (�SD)
are shown as a function of signal category and hospital in the Table:

Hospital

A B C

Auditory Signals: An. eq. W 20.5 � 10.2 21 � 8 27.8 � 11.3
EK 4.1 � 5.7 0.4 � 0.8 0.47 � 0.8

Warning RD 9.5 � 2.5 0 0
Equip. Total 34.2 � 4.6 21.4 � 8.3 28.2 � 11.9
Key N-an. eq. S 9.4 � 9.4 4 � 5.7 8.6 � 9.7
Recorded Other 4.6 � 4.1 4.5 � 3.7 7.4 � 2.3
Data Total 13.9 � 10.3 8.5 � 6.5 16 � 7.4
Surgical

Total 48.1 � 9.2 30 � 13.7 44.3 � 19.1
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For the three hospitals, N-an eq signals represented more than the third of
all the auditory signals with a large part from surgical signals that cannot be
reduced. Concerning the An-eq signals, soundscapes were different among
the three hospitals (p � 0.001). We observed less warning signals in Hospital
A than in the others but the total of An-eq signals was greater than in the other
hospitals. This is due to the working of its recent anaesthetic equipment that
was designed to decrease warning signals but leads paradoxically to a high
increase of the auditory signals in the operating room with recording data
signals (EK, RD).
Conclusion: N-an eq signals represent a large part of the soundscape in
the operating room. Then, An-eq designers must be careful not to increase
the number of auditory signals when trying to decrease warning signals.
Acknowledgement: This work was supported by DCSSA.
Reference:
1 Edworthy J et al. Med.Eng.Phys. 1994; 16: 445–449.

A-140
Introduction of an Operating Room (OR) Scheduling and
Management Information System increased overall
performance
R. Vanderlooven, C. De Deyne, E. Mortier, R. Heylen

Department of Anesthesia, Ziekenhuis Oost-Limburg, Genk, Belgium

Introduction: Operating room information systems should guide the alloca-
tion of the optimal amount of block time for every surgeon. This should mini-
mize the sum of costs of unused block time as it should minimize the costs of
elective cases being performed outside normal block times. In the present
paper, we want to illustrate how the introduction of a visual display of real-time
OR activity, as part of an Operating Room Scheduling and Management
System, influenced our daily OR activity performance in view of unused or
excess OR time.
Materials and Methods: Since January 2001, we introduced an OR status
screen, chronologically displaying all scheduled OR activity pro OR suite.
This screen is linked in real-time activity with all OR suites, where predefined
tracking events (start and ending of procedure) are automatically captured
by network technology. For the aim of this paper, we compared all data of
OR activity performance for abdominal surgery for the first half of 2000 to
the first half of 2001, using the Mann–Whitney U-test.
Results: From January to June 2000, 764 elective cases were performed,
whereas 815 cases were performed during the first half of 2001. For both peri-
ods, the total OR time allocated to abdominal surgery for this 6 months period
was 805 hrs. For 2000, the total duration of OR activity performed for elective
abdominal surgery was 1044 h 50 min (resulting in 239 h 50 min total over-
time), whereas for 2001 a total of 1127 h 35 min (resulting in 322 h 35 min total
over-time) was registered. For 2000, we recorded 147 h 20 min of excess time
(exceeding the time limits of normal OR activity and inducing extra costs)
and 46 h 45 min of unused OR time (within the total OR time allocated to
elective abdominal surgery). For 2001, we recorded 123 h 04 min of excess
time and 35 h 21 min of unused time.
Conclusions: In 2001, we recorded an increase in total OR activity for elec-
tive abdominal surgery by 7% in number of procedures (815 vs 764) and by
8% in total duration (1127 h 35 min vs 1044 h 50 min). However, this increase
did not result in an increase in excess time or in extra costs, mainly by a sig-
nificant reduction in unused time or by an increased performance.

A-141
Leg bio-impedance measurement is good for foot pumps
evaluation
H. Watanabe, N. Kanaya, T. Kawae, T. Hasegawa, A. Namiki

Department of Anesthesiology, Sapporo Medical University, Sapporo,
Japan

Background and Goal of Study: There was no simple and easy method for
comparing anti-DVT (deep vein thrombosis) foot pumps performance. An
Ultrasonic Doppler flow meter needs much time and effort for multi time
measurements. We made a simple and easy comparing method using bio-
impedance measurement.
Materials and Methods: We studied six types foot pumps in each 15 male
health volunteers aged 32.1 � 8.7 (mean � SD). After electrodes fixation on
dorsal foot and frontal thigh, we measured bio-impedance with computer
controlled LCR meter under 20 kHz 20 mA transmit current. Compression
pressure was monitored with ventilator performance analyzer. Studied foot

pumps are A-V Impulse System old/new type (Novamedix), Venostream
(Terumo), DVT-2500 (Medomer), Venaflow (Aircast), Wizair DVT (MCS).
Results and Discussions: Control leg impedance was 849.2 � 94.2.
Impedance changes are clear (Figure 1) and parallel with compression pressure
waves. Impedance changes in Venostream, A-V Impulse old type, DVT-2500
were significantly higher than Wizair DVT and A-V Impulse new type. Bio-
impedance changes response to both intra cellular fluid and extra cellular fluid.
But changes in the short period were supposed to show blood volume changes
(1,2). Therefore impedance change is a good blood volume shift parameter.

Conclusion(s): Bio-impedance measurement is simple and easy method to
compare the foot pump’s performance.
References:
1 Watanabe H, et al. 12th WCA Montreal 2000; P7.2.39.
2 Watanabe H, et al. 15th CENSA Florence 2001; P17.

A-142
Implementation of an Anesthesia Information Management
System (AIMS)
A. Eden, M. Grach, I. Schneider, H. Lazarovici, Z. Goldik, R. Pizov

Department of Anesthesia, Carmel Hospital, Haifa, Israel

Background and Goal of Study: We have recently implemented AIMS in our
operating rooms. Although the accuracy of automated charts over hand-
written ones is well established, the burden of implementation, other than
direct costs, is not clear. We report our experience in the process.
Materials and Methods: The system implemented is an open system
requiring customization. A project manager and four super-users from within
the anesthesia staff were trained by the vendor. This group provided training
for the rest of the department, customization, and maintenance. User satis-
faction was evaluated at implementation and after 4 months. Data entry into
the chart and the occurrence of artifacts was evaluated after 4 months.
Results and Discussions: The anesthesia department has a staff of 36
physicians (16 residents), with a median age of 41 (35/50) years (1/3 quartiles).
Ten have 	20 years experience, while 9 have �5. 13 did not previously use
computers daily. For the 6-week implementation the project manager
worked on the system 100% of the time and the super-users for 50% each.
Each user had a training session of 90 min. and 6 required a repeated ses-
sions. Maintenance requires 30% of a full time post. For the first 3207 cases
ASA score was entered in 98% of the files, the anesthesiologists name in
92% and the type of surgery in 87%. In 55 (�2%) of the cases (excluding car-
diac) there were important artifacts (more than 3 readings of either HR 	190
or O2Sat �80%). The opinion of the staff about the effect of AIMS anesthesia
practice (workload and the attention given to the patient) prior to implemen-
tation and after 4 months use is presented in the Table.

Expectation before Opinion after 4 months use

Workload ↑ 13 4
Workload ↓ 9 19
Attention ↓ 14 1
Attention ↑ 7 28

Impedance
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Conclusion(s): Even in a clinical department with a high rate of computer
illiteracy the implementation of AIMS can be successful, although dedication
from leaders is required. During implementation there is significant manpower
requirement.

A-143
Comparison of two techniques for intraabdominal 
pressure monitoring
R. Hahn, T. Wild, C.K. Spiss

Univ. Klinik für Anästhesie und Allgemeine Inten, University Hospital Vienna,
Vienna, Austria

Background and Goal of Study: Reliable measurements of the intraabdom-
inal pressure are the basis for treatment of intraabdominal hypertension [1]. The
intraabdominal pressure (IAP) usually is assessed via the intra-bladder pressure
(IBP). The aim of our study was to validate a continuous technique to measure
the intraabdominal pressure via a balloon tipped gastric tube (GT, Spiegelberg)
connected to an IAP Monitor.

We compared it with the current standard technique of measuring the
intrabladder pressure (IBP).
Materials and Methods: We measured the intraabdominal pressure in 14 ICU
patients after laparatomy (57.5a � 19.3; 8m/6f; APACHE II 17.5 � 6.3; in total
168 paired measurements were performed). All patients were ventilated
(BIPAP) and under sedation. We evaluated the correlation of the GT with
the intra-bladder pressure at different bladder-volumes (50 ml to 200 ml), the
change of the correlation over time (90 minutes) and than we assessed the
reaction to external pressure. All values are shown as mean plus/minus stan-
dard deviation (MEAN � SD).
Results and Discussions: We found a good correlation between both
methods with an intra-bladder volume of 50 ml (GT � �1.074 � 1.082 * IBP;
R2 � 0.736; p � 0.001). After 60 minutes the correlation was as follows 
(GT � 1.929 � 0.908 * IBP; R2 � 0.957; p � 0.001). Bland Altman Analyses
showed a good agreement (mean bias was 0.2 � 4.2)

In each patient we measured the reaction to external pressure with both
methods. Both systems reacted immediately to the external pressure. The
pressure difference in both systems showed a good correlation (GT �

�0.905 � 1.167 * IBP; R2 � 0.723; p � 0.001).
Conclusion: The balloon tipped gastric tube may be used for assessing reli-
able the intraabdominal pressure. The validity of the measurement over 
a longer period as well as the influence of the body position still has to be
evaluated.
Reference:
1 Malbrain, M.L., Different techniques to measure intra-abdominal pressure (IAP): time

for a critical re-appraisal. Intensive Care Med, 2004. 30(3): p. 357–71.

A-144
Patients’ and healthcare workers’ perception on ambient
operating theatre temperatures
R. Poopalalingam, Z.W. Tan

Department of Anaesthesia and Surgical Intensive Care, 
Singapore General Hospital, Singapore City, Singapore

Background and Goal of Study: The study aims to determine the correla-
tion between low ambient operating theatre (OT) temperatures and the inci-
dence of perioperative hypothermia and to understand the perceptions of
patients and healthcare workers regarding the ambient OT temperature.
Materials and Methods: 46 patients and 53 healthcare workers (17 surgeons,
19 anaesthetists and 17 nurses) were enrolled. The patient’s body tempera-
ture was taken using a tympanic thermometer at 5 points. The questionnaire
was completed postoperatively in the recovery room after the patients had
recovered from anaesthesia.
Results and Discussions: The mean ambient OT temperature was
18.4 � 0.2°C. This could explain the high incidence of hypothermia (54.3%)
among patients when they left the OT. 95.7% of patients, 94.7% of anaes-
thetists and 94.1% of nurses felt that the OT was cold. However, only 58.8%
of surgeons found the OT cold. 84.2% of anaesthetist and 64.7% of nurses
but only 41.2% of surgeons agreed that a higher OT temperature would
improve patient comfort and should be implemented. Surgeons find the ambi-
ent OT temperature just nice because they wear OT gowns and work under
the OT lights. 42.1% of anaesthetists were unwilling to reduce the patient
waiting time in the induction room because they require it to prepare the
patient adequately. Point of care temperature control may be useful. The
patients can be kept warm and comfortable before and after surgery. The OT

temperatures can be reduced during surgery once the patient is adequately
draped. This will reduce the heat loss from the patients while keeping the
surgeons comfortable. Despite feeling cold, 93.5% patients found the cold
tolerable. 80.4% did not experience shivering and 84.8% were not uncom-
fortable. However, 71.7% would rather have a higher OT temperature if they
were given a choice.
Conclusion(s): In conclusion, perioperative hypothermia (body tempera-
ture �36.0°C) occurs frequently in a cold ambient OT temperature. Majority
of patients feel that the OT is cold and that further measures can be taken to
improve their comfort. Point of care temperature control may be able to keep
patients and healthcare workers comfortable.

A-145
Efficacy of different methods in maintaining normothermia
during OPCAB surgery
J.M. Campos, J.A. Fernandez, J. Galan, A. Parera, H. Litvan

Department of Anesthesia, Hospital Sant Pau, Barcelona, Spain

Background and Goal of study: Patients become hypothermic during off
pump cardiopulmonary bypass surgery (OPCAB) and are exposed to its
deleterious effects (1). We evaluated the efficacy in avoiding intraoperative
hypothermia of Allon Thermo Wrap™ system: water at a preset desired tem-
perature (T) to a specially designed garment, vs. sterile forced air warming
blankets (2).
Materials and Methods: We randomized 32 patients scheduled for elective
OPCAB surgery, 3 were excluded after reconverted to CAB [(Group-A)14 pts
warmed by Allon, core T objective 36.5°C; (Group-B)15 pts warmed by ster-
ile Bear Hugger™, this blanket was placed on the lower extremities after the
saphenous section had been sutured]. We collected core T by a nasopharyn-
geal catheter every 30 min from intubation to the end of surgery. All patients
received warmed fluids. The operating room T range was 20–22°C. The Brat
2™ autologous blood recovery system was set up in all cases.
Results and Discussion: There were no statistically significant differences
between group’s variables: Age, body surface, ejection fraction, infusions,
Hb, and Brat volume recovery. Core T values (Mean � SD) are shown in the
Table.

Group-A Group-B

First T 36 � 0.3 35.6 � 0.3 p � 0.05
T End Surgery 36.5 � 0.2 35.3 � 0.8 p � 0.0001
T 1 hr ICU 36.7 � 0.3 35.6 � 0.8 p � 0.001

Patients of Group-A maintained normothermia because they could be
warmed actively before of anesthesia induction and during all procedure.
Most of the pts of Group-B were hypothermic at the moment that air blan-
kets, were started, needing active warming after ICU admission.
Conclusion: Normothermia can be achieved efficiently during OPCAB pro-
cedures using the Allon system. It was found to be superior to the air blan-
kets method.
References:
1 Stanley T. Ann Thorac Surg 2003;75:1140–4.
2 Nesher N. Anesth Analg 2003;96:328–35.

A-147
Prevention of intraoperative hypothermia during 
laparoscopic surgery of long duration
J.M. Campos, S. Piñol, F. Remartínez, J.I. Casas

Department of Anesthesia, Hospital Sant Pau, Barcelona, Spain

Background and Goal of Study: Laparoscopic surgery (L.S.) as a result of
CO2 pneumoperitoneum induces intraoperative hypothermia. This is a sig-
nificant source of morbidity (1), with potential sequelae: cardiovascular (vaso-
constriction) and higher incidence of postoperative infection (2). Our aim was
to examine the degree of hypothermia and the efficacy of air warming blan-
kets in preventing it during L.S. of long duration (	2 hours).
Materials and Methods: We randomized 30 patients scheduled for L.S.:
hemicolectomy, anterior rectum resection, splenectomy, and Nissen opera-
tion. Four patients were excluded (change to laparotomy). [Control group (G-
C) 12 pts protected with the usual surgical drapes. Group Bair–Hugger (G-B)
14 pts covered before anesthesia induction with air warming blanket on tho-
rax and the arm exposed]. Both groups received perfusions warmed by
Hotline™. We collected pharyngeal temperature (core T) and operating room
T from induction every 30 min until the end of procedure.
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Results and Discussion: There were not statistically differences between
variable’s groups: Age, body mass index, volume infusions, surgical time.
Evolutions of T are shown in the Table (Mean � SD).

Group-C Group-B

T Induction 36.1 � 0.4°C 36.0 � 0.4°C
T 60 min* 35.5 � 0.8°C 36.1 � 0.4°C
T End surgery** 35.3 � 0.7°C 36.4 � 0.3°C
T Induction–T End** (�) 0.8 � 0.3°C (�) 0.4 � 0.5°C
O.R. final T** 21.1 � 0.7°C 22.7 � 1°C

* p � 0.05; ** p � 0.001.

The use of air warming blankets kept all the pts of group B normothermic
(	36°C). It is very important to protect the patient before anesthesia induc-
tion in order to prevent the initial loss of core T as a result of redistribution of
body T.
Conclusions: Laparoscopic surgery induces intraoperative hypothermia as
open surgery does. Normotermia can be maintained efficiently using air warm-
ing blankets, a safe and not expensive technique. The use of these devices
also increases the operating room T at the end of surgery, as a “collateral”
protective action.
References:
1 Nduka CC. Surg Endosc 2002; 16:611–5.
2 Kurz A. NEJM 1996; 334:1209–15.

A-148
Handheld Tesla meter confirmation of gum elastic bougie
placement
K. Mizuno, T. Katoh, H. Makino, H. Igarashi, S. Sato

Department of Anesthesiology and Intensive Care, Hamamatsu University
School of Medicine, Hamamatsu, Japan

Background and Goal of Study: Gum elastic bougie placement (GEB) into
trachea has been confirmed by subjective methods. Tesla meter can meas-
ure magnetic flux density of magnets. Magnetic flux density of the magnet
depends on the distance from the magnet. This pilot study was undertaken
to determine whether the measurement of magnetic flux density of magnet
attached to the tip of GEB could be used to distinguish endotracheal from
esophageal insertion of the GEB.
Materials and Methods: Nineteen adult patients (56 � 19 yr) scheduled for
an elective surgery under general anesthesia were included in this study.
Routine monitoring was performed and a standard anesthesia protocol was
followed. Anaesthesia was induced with 1.5–2 mg/kg propofol and 1–2 
g/kg
fentanyl, followed paralysis with 1 mg/kg vecronium. A GEB with a small mag-
net on its tip was inserted first into the esophagus, and next into the trachea
before tracheal intubation. During GEB insertion, magnetic flux density on the
skin of the cricoid cartilage was measured and continuously recorded with
Tesla meter.
Results and Discussions: Peak magnetic flux density during the GEB
insertion into the trachea or esophagus ranged between 11.75 and 1.54 mT, or
between 0.26 and 1.02 mT, respectively. These ranges did not overlap each
other.

Conclusion: Combination of Handheld Tesla meter and GEB with a small
magnet was reliable in distinguishing tracheal from esophageal insertion of
the GEB.

A-150
A pilot study to detect esophageal intubation using dual
channel Visual Stethoscope (VisiStetho)
H. Makino, Y. Sanjo, K. Mochiduki, T. Katoh, T. Nakai, S. Sato

Department of Anesthesiology and Intensive Care, Hamamatsu University
School of Medicine, Hamamatsu, Japan

Background and Goal of Study: An unobserved esophageal intubation
causes significant hypoxemia. To auscultate patient’s breathing and gastric
sound using stethoscope is the essential method for confirming the endo-
tracheal tube (ETT) position after tracheal intubation, but it can frequently be
inaccurate.

We have tried to invent a new technology for changing the breathing sounds
signals into a visual form. We could visualize breathing sounds in a three-
dimensional (3-D) color visual form, continuously in the previous study. We
improved the Visual Stethoscope (VisiStetho) to visualize two sounds simul-
taneously. We applied this new dual channel VisiStetho to detect esophageal
intubation.
Materials and Methods: Fifty patients who were scheduled to undergo
general anaesthesia were involved in this study. Routine monitoring and
standard anesthesia induction was performed.

One stethoscope sensor of VisiStetho was placed on the right side of the
chest, at the lateral axillary line and another sensor placed over the epigas-
trium. The trachea was intubated by an anesthesia intern attended by a
skilled anesthesiologist. During tracheal intubation, an observer monitored
both breathing and gastric sound continuously and simultaneously by the
dual channel VisiStetho. Esophageal intubation was judged when the large
gastric sound synchoronizing with bag compression was visualized, but the
representative breathing sound was not visualized. Within 5 breathes after
intubation was performed, the observer was requested to judge whether the
ETT was inserted into the trachea or esophagus.
Results and Discussions: Four accidental esophageal intubations occurred
(4/50), and the observer identified all the tracheal and esophageal intuba-
tions using the dual channel VisiSthetho.

Objective evaluation of the breathing and gastric sound using traditional
stethoscope is difficult because it is conducted by a single attending doctor
and traditional stethoscope can not evaluate both sounds at once. Using
dual channels VisiStetho, it solved these problems.
Conclusion: Dual channel VisiStetho may be an effective tool for detection
of accidental esophageal intubation under scheduled general anesthesia.

A-151
A new effective warm-air mattress gives access to the patient
E. Sellden, P. Gannedahl

Department of Anaesthesia and Intensive Care, Karolinska Institute,
Stockholm, Sweden

Background and Goal of Study: To maintain a patient’s core body tem-
perature (CT) during anaesthesia is important (1,2). We evaluated the intra-
operative efficacy of a new warm air mattress. It is placed under the patient,
thus giving full access to the upper surface of the patient.
Materials and Methods: After ethical approval and informed consent, 12
patients (ASA I–II), scheduled for major abdominal surgery were included. CT
was measured rectally (RT) and in the esophagus (ET). Skin temperature (ST)
was measured between the skin and the mattress. The warming mattress was
started before the induction of general anaesthesia. The aimed CT was
�36.5°C. The air mattress was disconnected after emergence of anaesthe-
sia and extubation. The RT was recorded 2 and 4 hours postop. The skin
was inspected for burns or decubital sores 2 hours postop and the next day.
Data are presented as median and range.
Results and Discussion: All patients reached the aimed CT. The initial RT
awake was 36.9°C (36–37.3). The lowest RT (36.3, 35.5–36.8) and ET (36.0,
35.5–36.4) were found 79 (20–118) and 79 (15–105) min. after the initiation of
the warming. The time to achieve the aimed CT was 68 (0–210) min. for RT
and 120 (15–165) min. for ET. The highest ST was 39.6 (37.8–40.5)°C. The
postop RT were 37.5 (36.0–37.8)°C at 2 hours and 37.9 (35.9–38.6)°C at 4
hours. No signs of burns or decubital sores were found.
Conclusion: Cutaneous warming with this mattress was an effective means
of preventing intraoperative hypothermia during prolonged abdominal sur-
gery. No device-related adverse effects were observed. The mattress also
gives access to the patient without interrupted warming.
Acknowledgements: This study was supported by KanMed, Bromma,
Sweden.
References:
1 BJA 1997: 79: 796.
2 Anesthesiology 2000: 92: 578.

0

2

4

6

8

10

12

1 3 5 7 9 11 13 15 17 19

P
ea

k 
m

ag
ne

tic
 d

en
si

ty
 (

m
T

) Trachea
Esophagus

Monitoring: equipment and computers 41

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


A-152
A new infrared temporal-artery thermometer: accuracy and
precision during perioperative and ICU/PACU-monitoring
O. Kimberger, C. Sonnleitner, U. Illievich, R. Lenhardt

Department of Anesthesiology and General Intensive Care, Medical
University of Vienna, Wien, Austria

Background and Goal of Study: Thermal changes of a patient’s core tem-
perature have significant implications [1,2] and must be monitored closely.

Core temperature can be measured at different sites of the body such as
bladder, nasopharnyx or tympanic membrane, however invasive monitoring
is not always possible or wanted. A new temporal-artery (TA) thermometer
may be a feasible alternative.
Materials and Methods: We studied 50 patients (25 OR patients, 25 ICU
patients); for each patient 7 measurements were performed. The value of 
the TA-thermometer was recorded twice, averaged and compared with a
Mallinckrodt Thermistor built-in bladder catheter for core temperature meas-
urement. Ambient temperature and forehead-sweating were recorded.

Results and Discussions: The mean difference between TA-measurements
and bladder temperature was 0.58 � 0.46°C.

Correlation coefficient for all measurements was 0.721 (p � 0.01).
326 measurements: Fever: Tcore 	 37.8°C;
Hypothermia: Tcore � 35.5°C.
No influence of sweating was detected on the accuracy of the TA-

thermometer.

Fever Hypothermia

Sensitivity-TA 0.74 0.2
Specifity-TA 0.98 0.94

Conclusion: The TA-thermometer is not yet able to replace invasive core
temperature measurement methods due to the low sensitivity for both fever
and hypothermia and due to the high mean difference (	0.5°C, above physio-
logical variations [3]) between the TA and the bladder thermometer.
References:
1 Lenhardt R. Anesthesiology 1997; 87(6): 1318–1323.
2 Schmied H. Lancet 1996; 347: 289–292.
3 Sessler D.I. Anesthesiology 75(6): 985–989.
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A-153
Effects of pneumoperitoneum on cardiac autonomic 
nervous activity during laparoscopic surgery
S. Pascale, P. Paganelli, P. Scafuri, G. Pascale, G.A. Rossano, G. Cione, 
G. Di Filippo, E. Capozzi

Department of Anaesthesiology and Intensive Care Unit, 
Malzoni Medical Center, Avellino, Italy

Background and Goal of Study: The effects of pneumoperitoneum on the
activity of the cardiac autonomic nervous system have not been completely
understood. Pneumoperitoneum has significant implications for cardiovas-
cular and respiratory status.
Materials and Methods: We studied 16 adult women who underwent
laparoscopic cholecistectomy. Patients were anesthetized with 6% deslflu-
rane, 2.5 mg/kg propofol, 1 mg/kg fentanyl. Status of cardiac autonomic
nervous system was evaluated by heart rate variability (HRV) three times:
once when the patient was awake, once after induction of anesthesia and
once after insufflation of pneumoperitoneum. Intrabdominal pressure was
maintained automatically at 11 mmHg by a carbon dioxide (CO2) insufflator.
Patients were divided in two groups: hypertrophic (group A) and nonhyper-
trophic (group B). All patients underwent transthoracic echocardiography,
ECG, ECG Holter 12 hours before surgery, during surgery until 3 hours after
surgery; and non-invasive monitoring (blood pressure, heart rate, EtCO2,
stroke volume).
Results and Discussions: The groups were similar with respect to demo-
graphic data including age, gender and body weight. At baseline HRV was
lower in group A than in group B. Mean arterial pressure and HRV decreased
at the anesthetized stage and at max insufflations stage. A P � 0.05 was
considered significant. No significative differences among two groups in
EtCO2, Blood pressure and Stroke volume.

GROUP A GROUP B

SDNN SD SDNN SD

Awake 54.63 4.53 114
11.05
Pneumoperitoneum 25.00 7.8 41.75 7.6

Conclusion: Our dates confirm the reduction of HRV in hypertrophic group
and indicates a dramatic decrease of HRV at max pneumoperitoneum stage
in this subset of patients.
References:
1 Fredman B, Jedeikin R, Olsfanger D et al. Anesth Analg 1999; 79:152–154.
2 Sato N, Kawamoto M, Yuge O et al. Surg Endosc 2000; 14:362–366.

A-154
Hyperoxia during extreme methemoglobinemia
J. Meier, A. Pape, P. Lauscher, B. Zwissler, O. Habler

Department of Anesthesiology, Intensive Care Medicine and Pain, 
Johann Wolfgang Goethe-University, Frankfurt am Main, Germany

Background and Goal of Study: Treatment of severe methemoglobinemia
(MH) includes the avoidance of methemoglobin-inducing drugs, the applica-
tion of methylene blue, and the administration of supplementary O2 (1).
However, the efficacy of the latter on O2 transport, tissue oxygenation and
survival in the treatment of methemoglobinemia is ambiguous (2). We there-
fore investigated whether hyperoxic ventilation as sole therapeutic interven-
tion (i.e. ventilation with pure oxygen, FiO2 1.0, HV) improves the short-term
(6-hrs) survival rate during otherwise lethal methemoglobinemia.
Materials and Methods: In 14 anesthetized pigs mechanically ventilated
with room air (FiO2 0.21), the O2 transport capacity was reduced by injection
of 15 mg/kg 4-dimethylaminophenol (4-DMAP, Köhler Chemie, Germany)
inducing the formation of 60 � 2% methemoglobin. After subsequent ran-
domization ventilation was either continued with room air (G 0.21, n � 7) or
with pure O (G 1.0, n � 7). A constant level of MH was maintained by con-
tinuous infusion of 4-DMAP throughout a 6-hrs follow-up period.
Results and Discussions: Although all animals died within the 6-hrs 
follow-up period, the survival-time was found prolonged in G 1.0 (G 0.21:
105 � 30 min; G 1.0: 210 � 64 min, p � 0.05). No differences were encoun-
tered between G 0.21 and G 1.0 regarding the investigated parameters of
macrohemodynamics, O2 transport, and tissue oxygenation.
Conclusion(s): In contrast to acute normovolemic anemia HV has negligi-
ble effects on oxygen transport and tissue oxygenation during lethal methe-
moglobinemia (3); nevertheless survival was increased without severe adverse
reactions provoked by HV.
References:
1 Bradberry S. Toxicol Rev 2003; 22:13–27.
2 Wright R. Ann Emerg Med 1999; 34:646–656.
3 Meier J. Anesthesiology 2004; 100:70–76.

Acknowledgements: This study was supported by the Else Kröner–
Fresenius–Stiftung.

A-155
Heart rate variability may predict heart rate response to
tracheal intubation
L. Riznyk, K. Przesmycki

II Department of Anaesthesiology and Intensive Care, F. Skubiszewski
Medical University, Lublin, Poland

Background and Goal of Study: Spectral analysis of heart rate variabil-
ity (HRV) may predict hypotensive effects of spinal anaesthesia and of
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induction to general anaesthesia (1,2). The goal of this study was to investi-
gate the relationship between preoperative values of HRV and hemody-
namic responses to tracheal intubation.
Materials and Methods: Spectral analysis of HRV was assessed in 100
patients (TOM Signaltechnik, Hashiba & Niederl OEG, Graz, Austria) before
induction of general anaesthesia (preoperative), after induction (pre-intubation)
and after tracheal intubation (post-intubation). Fentanyl with propofol (Group I,
n � 52) or with thiopental (Group II, n � 48), followed with rocuronium, were
given for induction. Absolute values of total power (TP), low and high fre-
quency powers (LF and HF, respectively), and LF/HF ratio were analyzed.
The highest percentage changes between pre- and post-intubation heart
rates (d% HR) and mean arterial pressures (d% MAP), recorded by pulse
oximetry and noninvasive measurements respectively, were correlated with
the preoperative HRV (r-Pearson).
Results and Discussions: Demographic, HRV and hemodynamic preoper-
ative data showed no significant differences. The significant positive corre-
lations between d% HR and preoperative TP (r � 0.4984; p � 0.0001), LF
(r � 0.4946; p � 0.0001) and HF (r � 0.3473; p � 0.001) but not LF/HF ratio
(r � 0.0250; p � 0.851) were observed in all patients. The similar correla-
tions were observed in Group I and II. We did not observe correlations
between preoperative HRV values and d% MAP, probably due to different
recording techniques of HR and MAP.

Conclusion: Preoperative HRV may be predictable for the increased heart
rate response to tracheal intubation.
References:
1 Hanss R. et al. Eur J Anaesthesiol 2004;21(Suppl 32):2.
2 Schubert A. et al. J Clin Anesth 1997;9:52–60.

A-156
Central neuraxial blockade increased the severity of
hypotension due to mesenteric traction during major
abdominal surgery
S. Yajima, Y. Kobayashi

Department of Anesthesiology, National Tokyo Medical Center, Tokyo,
Japan

Background and Goal of Study: Central neuraxial blockade (CNB) decreases
cardiac output and frequently causes hypotension in general surgery. In this
randomized study, we investigated that combined spinal and epidural (CSE)
technique would increase severity of hypotension, induced by mesenteric 
traction (MT).
Materials and Methods: Fifty-five patients (n � 28, 27 in each group)
undergoing major abdominal surgery, were administered either spinal anes-
thesia with bupivacaine 15 mg, followed by mepivacaine 100 mg through
thoracic epidural anesthesia or intravenous 10 
g �kg�1 of fentanyl. General
anesthesia was maintained with sevoflurane and phenylephrine was contin-
uously infused for maintaining arterial pressure. A baseline measurement of
mean arterial pressure (MAP) was conducted before peritoneal incision, fol-
lowed by measuring MAP at 10 min and 30 min after MT. All data were
expressed as mean � SD and ANOVA with repeated measures and post-
hoc test were used to determine the effects of group, time, and group-time
interaction. A P-value �0.05 was considered significant.
Results and Discussions: There were no significant differences in MAP
between both groups (90 � 12 mmHg in CSE group vs. 97 � 15 mmHg in

fentanyl group). MAP significantly decreased at 10 min after MT in both
groups, especially in CSE group (65 � 15 mmHg vs. 82 � 16 mmHg;
P � 0.001). We considered that lower cardiac contractility due to CNB
aggravated post-MT hypotension and prophylaxis for this phenomenon by
ibuprofen would be needed when CNB was conducted.
Conclusion(s): CNB increased severity of MT-induced hypotension.

A-157
Decrease of postoperative heart rate variability may be
related to the extensiveness of major surgery
M. Fijalkowska, K. Przesmycki

Department of Anaesthesiology and Intensive Care, F. Skubiszewski
Medical University, Lublin, Poland

Background and Goal of Study: A persistent decrease of postoperative
heart rate variability (HRV) has been reported to be independent of anaes-
thetic technique and was observed in patients without cardiovascular dis-
eases after noncardiac surgery (1). The goal of this study was to investigate
the relationship between postoperative values of HRV and the extensive-
ness of surgery.
Materials and Methods: Spectral analysis of HRV was assessed in eso-
phagectomized patients undergoing thoracotomy with laparotomy (Group I,
n � 14) and in patients undergoing only laparotomy for total ventricle resec-
tion (Group II, n � 15). Holter recordings were performed before (1 and 3
days) and after surgery (2, 4, 6 days). Values of total power (TP), very low,
low and high frequency powers (VLF, LF and HF, respectively) and LF/HF
ratios were analyzed and compared as a percentage change of mean pre-
operative values (unpaired Student’s t-test).
Results and Discussions: Demographic and HRV preoperative data
showed no significant differences. Significant differences between both
groups in postoperative HRV indices: TP (Figure), VLF, LF and HF, but not
LF/HF ratio, were observed. The lowest values of HRV were observed in
Group I and remained decreased on 6th postoperative day, while in Group II
HRV values returned back to the preoperative level. The significant linear
regression between duration of surgery and TP values in all patients on 6th
postoperative day (r � �0.4098; p � 0.05) was observed.

Conclusion: The postoperative decrease in all HRV bands may be related
to the extensiveness and duration of surgery.
Reference:
1 Backlund M. et al. Reg Anesth Pain Med 1999;24:386–392.

A-158
The effect of midazolam on erythrocyte deformability and
plasma viscosity in rats
C. Erdogan, A. Erdem, S.B. Akinci, N. Dikmenoglu, E. Basgul, 
Z.D. Balkanci, U. Aypar

Department of Anesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Besides hemodynamic parameters ery-
throcyte deformability (ED) and plasma viscosity (PV) are the major determi-
nants of tissue perfusion especially at the microcirculation level. Various
anesthetic agents have been shown to alter these two parameters (1). Our
aim was to investigate the effects of midazolam, a widely used anesthetic
agent, on ED and PV in rats.
Materials and Methods: The study was performed on 20 male Wistar rats.
These 20 rats were randomly divided into 3 groups according to study drug:
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(1) Control group (no injection) (2) Vehicle group (the dissolving chemicals of
midazolam in its pharmaceutical formula) (3) Midazolam group (midazolam
50 mg/kg). Blood samples were collected 7 minutes after the intraperitoneal
administration of these drugs. ED was measured with photoelectrical princi-
ple while filtering through the Whatman cyclopore.

PV was measured with a cone plate viscometer. One-way ANOVA was
used for statistical analysis. Sample size of 4 per group was needed to
obtain 20% difference from the control group with � � 0.008 significance
and 83% power and 98% power for ED and PV, respectively.
Results and Discussions:

Control Vehicle Midazolam
n � 8 n � 5 n � 7

Weight (Gr) 314 � 42 273 � 27 295 � 21
Hematocrit 40 � 2.2 40 � 2.6 41 � 3
Corpuscular Volume 52 � 1.4 52 � 1.6 53 � 0.9
ED 1.26 � 0.08 1.26 � 0.2 1.28 � 0.09
PV 1.53 � 0.11 1.78 � 0.5 1.45 � 0.2

Data are given as mean � SD (P 	 0.05).

Conclusion(s): Midazolam did not effect the erythrocyte deformability and
the plasma viscosity in rats. We conclude that midazolam can be used in
patients at risk for tissue perfusion defects.
Reference:
1 Dormandy JA. Effect of anaesthesia and surgery on the flow properties of blood.

Microcirc Endothelium Lymphatics 1984;1:151–168.

A-159
Anesthetic management of renal cell carcinoma with
supradiaphragmatic tumor thrombus extension, without the
use of cardiopulmonary bypass
L. Poliac, G. Chidiac, E. Pretto

Department of Anesthesiology, University of Miami, Miller School of
Medicine, Miami, USA

Background and Goal of Study: Surgical resection is the only curative
treatment for renal cell carcinoma (RCC) with tumor thrombus extending into
the supradiaphragmatic inferior vena cava (IVC) and right atrium. These pro-
cedures impose a challenge to the anesthesiologist and have required the
use of veno-venous or cardio-pulmonary bypass (CPB). Recent reports
however show that using techniques from liver transplantation CPB can be
avoided. (1) We describe the anesthetic management of this complex surgi-
cal procedure that includes the exposing of the intrapericardial IVC and right
atrium without the use of CPB.
Materials and Methods: Between 1997 and 2004, 59 patients underwent
surgical resection of RCC extending into the IVC by techniques developed 
in liver transplantation, with intention of avoiding sternotomy and CPB. All
patients were managed through a transabdominal approach. Seven patients
had tumors extending above the diaphragm while four of these presented
intra-atrial extensions. General inhalational anesthesia was employed in all
cases. Venous access consisted of 12F multilumen right internal jugular
catheter connected to high-flow heated IV lines. Monitoring included standard
ASA monitors, radial arterial line and CVP. A transesophageal echocardio-
gram probe (TEE) was placed and the extent and mobility of the tumor
assessed. Continual imaging of the tumor guided surgical approach at all
times. CPB was on stand-by for supradiaphragmatic tumors.
Results and Discussions: Surgery was succesfully completed in all
patients without CPB. Patient mean age was 71 yrs (51–80), mean operative
time was 7 h:47 min and mean blood loss 2.500 cc (500 cc–6000 cc). Two
patients required vassopressor intervention during clamping of IVC.
Adequate IV access, continuous TEE monitoring and correction of the
hemodynamic and acid–base balance are essential.
Conclusions: RCC extending into the IVC to the intrapericardial level can
be resected without use of CPB. Support and experience of liver transplant
anesthesia team is essential for the succes of these complex surgical pro-
cedures. TEE is an irrepleaceble tool for assessing tumor morphology and
cardiac function.
Reference:
1 Ciancio G., Journal of Urol., 2000;164:665–672.

A-160
The effects of intrathecal magnesium in rats as an analgesic
and the histopathologic changes in medulla spinalis
Z. Bigat, B. Karsli, I. Gurer, N. Boztug, A. Tasatargil, G. Gokhan

Department of Anesthesiology and Reanimation, Akdeniz University
Medical Hospital, Antalya, Turkey

Background and Goal of Study: During regional anaesthesia applications
to potantialise the effects of anaesthetic drug and to minimize the side
effects of local anaesthetic, different adjuvants are added to local anaes-
thetics. Magnesium (Mg) is a noncompetetive N-Metil-D-Aspartat (NMDA)
antagonist and provides analgesia by preventing central sensitization devel-
oped by a nosiseptive stimulation (1). In our study we aimed to observe anal-
gesic effect of intrathecal Mg and histopathologic changes in medulla
spinalis.
Material and Method: After approval of the animal ethic committee 20
female rat between 240–260 gr weights selected randomly intrathecal
catheter applied to the rats with anaesthesia and the day after they are sep-
arated into two groups. In the control group (Group K) (n � 10), for 4 days
hot plate test performed for 2 hours period with 15 minutes intervals and the
response time was recorded. In the magnesium group (Group M) (n � 10),
for 4 days basal hot-plate test performed and then 0.02 mL (1.5% concen-
tration) was given and for 2 hours period with 15 minutes intervals, hot plate
test applied and response times were recorded. On the 5th day the medulla
spinalis of sacrified rats examined pathologically. 2 samples are taken from
formalined medulla spinalis of every rat and routine follow up procedures
performed then 5 micro mL sections painted by hemotoxilen eosin. “Axonal
vacuoler degeneration”, “inflammation-necrozis”, “red neuron” histopatho-
logic parameters assessed by light microscope. The statistical analysis was
made by independent sample t-test, paired sample t-test and chi-square
test. p � 0.05 accepted as meaningfull.
Results: Times for basal hot-plate test in the first day was not meaningfull
between groups (p � 0.05). On the other days all the measurement showed
that hot-plate test times in Mg group was meaningfully long (p � 0.05).
According to the histopatological examinations all the pathologic views
between groups were not meaningfull (p 	 0.05).
Conclusion: The use of Mg in rats by intrathecally provided analgesia with-
out increasing histopathological damage.
Reference:
1 Anesth Analg 2002;95:661–666.

A-161
The effects of dexmedetomidine on plasma viscosity and
erythrocyte deformability in vivo study in rats
N. Erdem, A. Erdem, S.B. Akinci, N. Dikmenoglu, E. Basgül, Z.D. Balkanci,
Ü. Aypar

Department of Anesthesiology and Reanimation, Hacettepe University,
Ankara, Turkey

Background and Goal of Study: Dexmedetomidine is a highly selective
alpha2 agonist used for premedication and sedation. Its effect on the differ-
ent organs’ blood flow is intensely studied (1). Besides vascular regulation,
the other factors which affect the isolated organ and tissue perfusion are
plasma viscosity and erythrocyte deformability. The goal of the study is to
detect the effect of dexmedetomidine on the erythrocyte deformability and
plasma viscosity.
Materials and Methods: 21 Wistar rats were randomly allocated into three
groups. Control group did not receive any injection. Vehicle group received
1 ml distilled water intraperitoneally (i.p.). Dexmedetomidine group (Dex)
received 100 
g/kg dexmedetomidine in 1 ml of distilled water i.p. 10 min-
utes after i.p. injections the intracardiac blood samples were collected. The
plasma viscosities were measured with a cone plate viscometer between
11,25 and 450 sec�1 with 6 different velocities. The time courses to strain
from a specified filter were digitalized with a photoelectrical method for
detection of erythrocyte deformabilities. The statistical analysis of the results
evaluated with Kruskal–Wallis and Mann Whitney U tests.
Results and Discussions: Data is given as mean � SD in the Table below.

Control Vehicle Dex p

Hematocrite 40 � 0.88 40 � 0.65 39,5 � 0.88 0.94
Plasma viscosity (mPasec) 1.55 � 0.04 1.51 � 0.07 1.19 � 0.05 0.002
Erythrocyte deformability index 1.28 � 0.02 1.28 � 0.04 1.31 � 0.02 0.680

Conclusion(s): We have concluded that dexmedetomidine does not affect
erythrocyte deformability and its effect on plasma viscosity may be beneficial.
These findings might have important clinical implications such as in ischemic
heart and brain diseases, sedation of septic shock cases in intensive care
unit.
Reference:
1 Lawrence CJ, Prinzen FW, de Lange S. Anesth Analg. Dec;83(6):1160–5, 1996.
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A-162
Are ultra-short-acting beta-blockers useful to prevent
hemodynamic changes during endotracheal intubation?
T. Yokoyama, K. Yamashita, F. Yamasaki, H. Abe, A. Imoto, R. Kiyooka, 
M. Manabe

Department of Anesthesiology and Critical Care Medicine, Kochi Medical
School, Nankoku, Japan

Background and Goal of Study: Endotracheal intubation often causes
undesirable hemodynamic changes. In this study, we examined the useful-
ness of ultra-short-acting beta-blockers, esmolol and landiolol, in compari-
son of fentanyl.
Materials and Methods: After institutional approval and written consent,
40 patients classified ASA I–II, 30–70-year-old, were randomly assigned to
receive esmolol 1 mg (group E), landiolol 1 mg/kg (group L), fentanyl 3 
g/kg
(group F) or none (group C) during repeated vital capacity induction with 7%
of sevoflurane in oxygen. Blood pressure (BP), heart rate (HR) were recorded
during anesthetic induction. Stroke volume (SV) and cardiac output (CO) were
also evaluated using BioZ™ Impedance Cardiography module (GE Healthcare
IT Inc, USA). Serum noradrenaline concentration (NAD) was measured 1 min
and 7 min after intubation.
Results and Discussions: There were no significant differences in patients’
background between groups. Although BP decreased to about 70% of pre-
induction value, no significant difference was observed between groups until
endotracheal intubation. In all groups, BP was significantly increased after
intubation, while BP increase was significantly less in group F (P � 0.01);
increase of systolic BP to the pre-intubation value: 177 � 33% in group C,
153 � 15% in group E, 136 � 15% in group L and 118 � 13% in group F.
There was no significant difference in CO between groups after intubation.
However, increase of NAD after intubation was suppressed to 124% of pre-
intubation value in group F, while NAD increased to more than 300% in other
groups.
Conclusion(s): Fentanyl significantly suppressed hemodynamic change
and noradrenaline secretion during endotracheal intubation, although both
esmolol and landiolol showed only tendency to suppress hemodynamic
change.

A-164
Pivotal role for nitric oxide in isoflurane preconditioning-
induced protection during cardiac ischemia/perfusion injury
C.S. Chen, J.Y.H. Chan, K. Liu

Department of Anesthesiology, Kaohsiung Veteran General Hospital,
Kaohsiung, Taiwan

Background and Goal of Study: To establish the significance of isoflurane-
induced early and delayed preconditioning (PC) on myocardial protection
during ischemia and reperfusion (I/R) injury and to elucidate the role of nitric
oxide (NO) signaling pathway in this process.
Materials and Methods: A 30-min left coronary artery occlusion followed
by 2-h reperfusion was used to develop I/R injury in the anesthetized Sprague-
Dawley rats. All rats undergo a pretreatment period consisting of either no
intervention or preconditioning stimulus with two cycles of 3 min-ischemia
followed by 10 min-reperfusion, 30 min of 1.4% isoflurane inhalation followed
by a 10-min washout period, or received 60 min of 2.0% isoflurane inhala-
tion 24 hours before I/R. A nonselective NOS inhibitor L-NAME or selective
iNOS inhibitor SMT was administered before or 24 h after isoflurane, respec-
tively. Myocardial infarct size was determined using triphenyltetrazolium
staining.
Results and Discussions: Acute administration of isoflurane, similar to the
protection of ischemic PC experiments, significantly decreased infarct size
(acute ISO, 40 � 3%; IPC, 38 � 3%) as compared with control group
(62 � 4%). The infarct-sparing effect was also apparent in the delayed
isoflurane PC (35 � 3%). L-NAME had no effect on infarct size when admin-
istered alone (59 � 7%) or during acute isoflurane PC (39 � 5%), but abol-
ished the delayed preconditioning effect of isoflurane (57 � 4%). The
protection afforded by delayed isoflurane PC was also abrogated when SMT
was administrated 24 hours after isoflurane (60 � 2%). During delayed PC,
cardiac level of nitite and nitrate was significantly elevation at the end
(24.6 � 0.6 
M) and 24 h (29.1 � 1.5 
M) after isoflurane administration
than control (15.7 � 0.7 
M).
Conclusion(s): Isoflurane preconditioning confers both acute and delayed
cardiac protection during I/R injury that mimics the ischemic preconditioning
phenomenon. The beneficial effect of isoflurane-induced delayed but not
acute preconditioning depends on the release of NO in the heart. NO acts as
a trigger initially and subsequently as a mediator (produced by iNOS) during
isoflurane-induced delayed preconditioning.

A-165
Hyperglycaemia blocks anaesthetic-induced preconditioning
by desflurane during the mediator phase
D. Ebel, O. Toma, N. Weber, R. Huhn, B. Preckel, W. Schlack

Department of Anaesthesiology, University Hospital of Duesseldorf,
Duesseldorf, Germany

Background and Goal of Study: The preconditioning effect of volatile
anaesthetics is blocked by hyperglycaemia [1]. We investigated whether
hyperglycaemia blocks anaesthetic preconditioning (APC) by desflurane
during trigger (during administration of the anaesthetic) or during mediator
phase (immediately before or during ischaemia).
Materials and Methods: Anaesthetised rats underwent 25 min of regional
myocardial ischaemia followed by 2 h reperfusion to induce infarction. Control
animals were not further treated (CON, n � 10). One group (APC, n � 11)
was preconditioned by two 5-min periods of desflurane inhalation (1 MAC of
the rat) each followed by 10-min washout. Four groups received an infusion
of glucose 50% in order to achieve blood glucose concentrations between
400 and 600 mg dl�1. In two of these groups, glucose infusion started 40 min
before ischaemia and stopped with beginning of the ischaemia (trigger phase).
However, blood glucose concentration stayed elevated during ischaemia.
One of these groups was preconditioned (TPH, n � 12) the other was not
(TPH-APC, n � 10). In two groups, glucose was administered during ischaemia
starting immediately before coronary occlusion, again with (MPH-APC,
n � 9) or without desflurane preconditioning (MPH, n � 8). We measured
heart rate (HR), mean aortic pressure (AOP) and infarct size (IS). Statistics:
One-Way-ANOVA with Bonferroni correction.
Results and Discussions: HR and AOP was similar in all groups during
baseline (HF � 419 � 89 bpm, mean � SD, AOP � 131 � 25 mmHg)
ischaemia (HR � 318 � 106 bpm, AOP � 109 � 32 mmHg) and after 2 h
reperfusion (HR � 309 � 106 bpm, AOP � 88 � 32 mmHg). IS in the control
group was 51.7 � 9.0% of the area at risk. APC by desflurane reduced IS to
28.8 � 11.8% (P � 0.01 vs. CON). Hyperglycaemia did not affect IS (TPH,
51.5 � 9.0%, P � ns vs. CON; MPH, 44.3 � 16.9%, P � ns vs. CON), but
glucose infusion during trigger as well as during mediator phase blocked
desflurane induced preconditioning (TPH-APC, 49.1 � 12.3%, P � 0.01 vs.
APC, P � ns vs. CON; MPH-APC, 48.1 � 17.6%, P � 0.05 vs. APC, P � ns
vs. CON).
Conclusion(s): Hyperglycaemia blocks APC by desflurane during mediator
phase. Whether trigger phase is also blocked cannot be answered with the
present data.
Reference:
1 Anesthesiology 2002;96:183–188.

A-166
Evaluation of NT-proBNP in coronary artery bypass surgery:
OFF-pump versus ON-pump
B. Rozec, K. Frémiot, O. Delaroche, P. Bizouarn, P. Despins, Y. Blanloeil

Department of Anesthesie-Réanimation, Hopital Laennec, 
Nantes, France

Background and Goal of Study: The N-terminal pro Brain natriuretic peptide
(NT-proBNP) is recently considered as effective marker of severity of acute
coronary syndrome and heart failure. The aim of the study was to compare
the kinetic and the ability of this marker to predict cardiac event, in patients
undergoing coronary bypass graft on or off-pump.
Materials and Methods: Prospectively, during six months, 20 patients were
included in each group (OFF/ON). Plasma NT-proBNP levels were measured
before and 2, 12, 24 and 48 hours after the end of operation. Complicated
postoperative course was defined as myocardial infarction, congestive heart
failure, cardiogenic shock, arrhythmias, sudden death. We compared the
variations over time of NT-proBNP levels with MANOVA for repeated measures.
The maximal level or variation of preoperative level were compared between
each group using Mann and Withney test. The link between NT-proBNP level
and cardiac events was evaluated by a logistic regression model (with
p � 0.1 in univariate analysis). The ROC curve were constructed to evaluate
the complication risk.
Results and Discussions: Demographic and clinical characteristics of the
patients are not different between groups OFF and ON. The NT-proBNP
kinetic show an increase of plasma level without statistically difference in
each group. 4/20 patients in group OFF and 3/20 in group ON present car-
diac events. In univariate analysis, the NT-proBNP level was associated with
cardiac events: in OFF before, 12, 24 and 48 hours after surgery; in ON 24
and 48 hours after surgery. The logistic regression showed no association
with complications. The area under the ROC curves was always lower 
than 75%.
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Conclusion(s): According our results, the time course of NT-proBNP during
the first 48 hours is not different in OFF or ON-pump coronary bypass.
Moreover, NT-proBNP seems not to be predictive of cardiac complication
after coronary bypass.
Acknowledgements: We thank Roche Diagnostics for the generously 
providing NT-proBNP assay.

A-167
Ischemic preconditioning attenuates myocardial stunning
during minimally invasive direct coronary artery bypass
grafting (MIDCAB)
J. Renner, B. Bein, D. Caliebe, A. Paris, P.H. Tonner

Department of Anästhesiologie, Klinik für Anästhesiologie und Operative
Intensivm, Kiel, Germany

Background and Goal of Study: A brief, controlled period of ischemia is
able to exert cardioprotective properties due to a phenomenon called pre-
conditioning [1]. During the MIDCAB-procedure the left anterior descendent
coronary artery (LAD) is clamped to enable anastomosis with the left internal
mammary artery graft. Thus, depending on the degree of preexisting vessel
occlusion, the myocardial tissue is rendered ischemic. A prior LAD clamping
in terms of a ischemic preconditioning may be advantageous in preserving
left ventricular (LV) function. The myocardial performance index (MPI)
derived from echocardiography is a sensitive tool for the assessment of LV
function [2].
Materials and Methods: After IRB approval and written informed consent,
39 ASA III patients were randomly assigned to a standard (S, n � 20) or a
preconditioning (P, n � 19) group. In both groups, anaesthesia was per-
formed as total intravenous anaesthesia with propofol and remifentanil.
Patients were anaesthetised and operated on always by the same anaes-
thesiologist and surgeon. In the preconditioning group, LAD was clamped
for 2 minutes followed by a 3-minute period of reperfusion prior to definite
clamping. Following induction of anaesthesia (baseline) and after definite
LAD clamping, the MPI was analysed off-line by a blinded in-vestigator.
Additionally, troponin T and CK-MB values were followed up to 72 hours
after end of surgery. MPI data and biochemical values at baseline, during LAD
clamping and after reperfusion were compared with ANOVA for repeated
measures followed by appropiate post testing.
Results and Discussion: Demographic data and duration of LAD clamping
(S � 15.4 min. vs P � 14.2 min.) were comparable in both groups. While
there were no differences in biochemical markers of myocardial cell dam-
age, the MPI declined significantly (p � 0.02) in the standard group during
LAD clamping and reperfusion, whereas there was no change in the pre-
conditioning group.
Conclusion(s): During LAD clamping myocardial function was better pre-
served after ischemic preconditioning. In contrast to the reported cardiopro-
tective action of volatile anaesthetics, there was no effect with respect to
myocardial cell damage.
References:
1 Ann Thorac Surg. 2003; 75(2):709–714.
2 Echocardiography 2002; 19:273–278.

A-169
Prebypass preconditioning with sevoflurane has no effect 
on postoperative myocardial cell damage
B. Bein, D. Caliebe, J. Scholz, J. Renner, P.H. Tonner

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

Background and Goal of Study: Volatile anaesthetics were shown to exert
cardioprotective properties depending on a phenomenon termed pre-
conditioning [1]. There is an ongoing debate about timing and dosage of
volatile anaesthetics and if continued administration during cardiopul-
monary bypass (CPB) is essential for the reported effects on myocardial cell
damage [2].
Materials and Methods: After IRB approval and written informed consent,
19 ASA III patients were randomised to standard (S, n � 10) or precondi-
tioning (P, n � 9) group. In both groups, anaesthesia was induced as total
intravenous anaesthesia with propofol and remifentanil (TIVA). Subsequently,
in the preconditioning group, sevoflurane was administered aiming at a BIS
value of 40–60 and for 10 minutes prior to initiation of CPB at at least 1 MAC.
Sevoflurane was stopped directly before CPB. In the TIVA group, propofol
dosing was guided according to BIS. Pro-BNP, Troponin T and CK-MB 
values were followed for up to 72 hours after end of surgery. Laboratory 

values were compared with two way ANOVA for repeated measures fol-
lowed by appropriate post testing.
Results and Discussions: Time on bypass, duration of aortic cross clamp,
total time of surgery and demographic data were not statistically different. 
In addition there were no differences in laboratory markers of myocardial cell
damage.
Conclusion(s): Anaesthetic preconditioning before cardiopulmonary bypass
had no impact on postoperative myocardial cell damage. This emphasizes
the significant influence of timing on the effect of anaesthesia related
myocardial protection.
References:
1 Ann Thorac Surg. 2003; 75(2):S709–14.
2 Anesthesiology 2004; 101(2): 299–310.

A-170
Sevoflurane induced preconditioning in men: 1 MAC for 
5 min does not influence the phosphorylation of tyrosine
kinase Src at Tyr 416
J. Fraessdorf, N. Weber, M. Hermes, T. Mehmann, R. Weber, A. Borowski,
P. Feindt, W. Schlack

Department of Anaesthesiology, University Hospital of Duesseldorf,
Duesseldorf, Germany

Background and Goal of Study: In ischaemic preconditioning, activation
of tyrosine kinases (TK) is an essential step in signal transduction (1). In
anaesthetic induced preconditioning, the evidence regarding the role of TK
is conflicting (2,3). We therefore investigated if TK are activated in men in
right atrial samples after sevoflurane (Sevo-PC: 5 min, 1 MAC) administra-
tion before coronary artery bypass grafting (CPBG).
Materials and Methods: After approval by the local ethics committee and
written informed consent, 20 Patients undergoing elective CABG were enrolled
in this study. Both groups received a total intravenous anesthesia (TCI
Propofol/Sufentanil). Ten patients were not further treated and served as
control. In 10 patients, Sevo-PC was induced. Before and 10 min after Sevo-PC,
or at the corresponding time point in controls, samples of right atrial tissue
were taken and processed for Western Blot analysis of phosphorylated Src-TK
(Tyrosine 416). After measurement of the mean light intensity for each sample,
and normalization to actin the ratio of phosphorylation after Sevo-PC or at
the corresponding time point in controls to baseline sample was calculated.
Data are mean � SEM; Statistics: paired t-test for repeated measurements.
Results and Discussions: In both groups phosphorylation of Src-TK at Tyr
416 was not affected (see Figure).

Conclusion(s): Sevo-PC by 1 MAC for 5 min does not increase phosphory-
lation of Src-TK. This is in accordance with animal studies of desflurane
induced PC (3). In patients, Sevo-PC by 10 min Sevoflurane with 2.5 MAC
induces TK activity in samples taken after CPB (2). Therefore, the stimulus of
1 MAC for 5 min may be to weak to induce phosphorylation of Src-TK and
Sevo-PC.
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References:
1 Ping P Circ Res 1999; 85:542–50.
2 Pouzet B Ann Thorac Surg. 2002; 73:843–8.
3 Ebel D Anesthesiology 2004; 100:555–61.

Acknowledgements: This study was in part supported by Abbott Laborato-
ries, Abbott Park; Illinois, USA.

A-171
Desflurane induces a first and second window of anesthetic
preconditioning against myocardial infarction
T. Smul, J. Stumpner, M. Lange, N. Roewer, F. Kehl

Department of Klinik und Poliklinik für Anästhesiologie, Julius-Maximilians-
University Würzburg, Würzburg, Germany

Background and Goal of Study: In ischemic preconditioning (IPC) one
short ischemic stimulus induces early and late preconditioning1,2. These time
windows are separated by an intervening time interval without cardioprotec-
tion1. We tested the hypothesis that a 30-min administration of desflurane
induces both early and late preconditioning separated by a time interval of
no cardioprotection.
Materials and Methods: All procedures conformed to the APS-guidelines
and were approved by the institutional Animal Care & Use Committee.
Anesthetized rabbits (n � 47) were instrumented for measurement of systemic
hemodynamics and were subjected to 30-min coronary artery occlusion
(CAO) followed by 180 min of reperfusion. Infarct size (IS) and area at risk
(AAR) was assessed with TTC and patent blue, respectively. Seven random-
ized groups received 0.0 or 1.0 MAC desflurane (Des) for 30 min either 0.5 h,
12 h, 24 h, 48 h, 72 h or 96 h prior to CAO. Statistics: repeated measures
ANOVA, post hoc Duncan test. Data are mean � SEM.
Results and Discussions: Systemic hemodynamics during baseline and
AAR were not significantly different among groups. IS was 63 � 5%
(IS/AAR) in controls (N � 7). Des significantly (*p � 0.05) reduced IS in
Des � 0.5 h (35 � 2*%, N � 7), Des � 24 h (31 � 3%*, N � 7), Des � 48 h
(30 � 5%*, N � 6) and Des � 72 h (38 � 2%*, N � 6), but not in Des � 12 h
(71 � 3%, N � 7) and Des � 96 h (66 � 2%, N � 7). Des administration
induces early preconditioning at 30 min that is absent at 12 h. The same
short administration of Des induces late preconditioning at 24 h, 48 h and
72 h that disappears after 96 h.
Conclusion: APC follows the same characteristic time pattern as that of
IPC. APC mimics IPC with regard to temporal relationships and duration.
References:
1 Kuzuya et al. Circ Res. 1993; 72(6):1293–9.
2 Baxter et al. BasicResCard. 1997; 92(3):159–67.
3 Kehl et al. Anesth 2002; 96:675–80.
4 Tanaka et al. Anesth 2004; 100:525–31.

Acknowledgements: This study was supported in part by funds from the
IZKF, Wuerzburg and Baxter, Germany.

A-172
Desflurane-induced postconditioning similarly
cardioprotective as desflurane-induced preconditioning 
and mediated by nitric oxide
T. Smul, J. Stumpner, M. Lange, N. Roewer, F. Kehl

Department of Klinik und Poliklinik für Anästhesiologie, Julius-Maximilians-
University Würzburg, Würzburg, Germany

Background and Goal of Study: Desflurane (DES)-induced precondition-
ing is mediated by NO1. DES confers cardioprotection during reperfusion2

(postconditioning). Systematic studies comparing the effects of volatile
anesthetics3 administered during the three distinct periods within the
ischemia/reperfusion paradigm are lacking. We tested the hypothesis that
DES-induced cardioprotection depends on the timing of application and is
mediated by NO.
Materials and Methods: All procedures conformed to the APS guidelines
and the institutional Animal Care & Use Committee. Anesthetized rabbits
(N � 54) were subjected to a 30-min coronary artery occlusion (CAO) followed
by 180-min of reperfusion. Infarct size (IS) and area at risk (AAR) was assessed
with TTC and patent blue, respectively. DES was administered at 1.0 MAC.
Groups were: (1) Controls; (2) Pre, DES for 30 min, until CAO; (3) Isch, DES
during CAO; (4) Rep, DES for 30 min after CAO; (5) Pre�Rep, DES for 30 min
before and after CAO; (6) Pre�Isch�Rep, DES for 90 min; (7) LNA, the NO
synthase (NOS) inhibitor N-Omega-nitro-L-arginine (L-NA) was given before
Rep; (8) LNA � Rep, Rep in the presence of L-NA. Statistics: repeated
measures ANOVA with post hoc Duncan test. Data are mean � SEM.
Results and Discussions: Systemic hemodynamics during baseline and
AAR were not significantly different among groups. IS was 67 � 5% (IS/AAR)
in controls (N � 7). DES significantly (*p � 0.05) reduced IS in Pre (43 �

4%*, N � 7) and Rep (49 � 5%*, N � 7), but not in Isch (64 � 6%, N � 8).
Pre�Isch�Rep and Pre�Rep produced similar reduction in IS to 47 � 5%*
(N � 7) and 45 � 3%* (N � 6), respectively. L-NA had no effect on IS
(64 � 4%, N � 5) but blocked postconditioning (68 � 4%, N � 7).
Conclusion: The results demonstrate, that DES-induced cardio-protection
is phase-specific and suggest, that DES-induced postconditioning is medi-
ated by NO.
References:
1 Smul et al. AnesthAnalg 2004;98:S–22.
2 Schlack et al. BrJAnaesth 1998;81(6):905–12.
3 Kehl et al. Anesth 2002;96:675–80.

Acknowledgements: This study was supported in part by funds from the
IZKF, Wuerzburg and Baxter, Germany.

A-173
Systolic pressure variation is a sensitive method to detect
hemodynamic changes during pneumoperitoneum. An
experimental study
F. Bliacheriene, J.O.C. Auler Jr., E.B. Fonseca, S. Bliacheriene

Department of Divisao de Anestesia, Faculdade de Medicina da
Universidade de Sao Paulo, Sao Paulo, Brazil

Background and Goal of Study: Systolic pressure variation (SPV) and its
components have been shown to be valuable tools for hemodynamic analy-
sis (1). Pneumoperirtoneum (PMOP), through CO2 insufflation, is widely used
for laparoscopic procedures, during hemorrhage or not. Eventually, signifi-
cant hemodynamic changes could occur (2). The aim of this study was to
investigate SPV in rabbits submitted to hemorrhage and PMOP.
Materials and Methods: Eleven female rabbits, weighing 2.5 to 3.0 Kg,
under general anesthesia, were studied. SPV and its components, vital signs
and ABG were measured at four moments: baseline (T1), after 10 mmHg
PMOP (T2), after controlled hemorrhage of 20% of the estimated volemia
under 10 mmHg PMOP (T3) and after retransfusion of this volume with no
PMOP (T4). SPV was measured as the mean difference between the maxi-
mum and the minimum systolic blood pressure (SBP) over 5 consecutive
breaths. Its components, � up and � down, were measured based on an
apneic SBP (over 10 s).
Results:

Baseline PMOP PMOP � hemo Final

HR (bpm) 219 � 29 236 � 24 245 � 30 225 � 32
MAP (mmHg) 55 � 15 69 � 16 62 � 17 64 � 16
Lung Compl. (ml/cmH2O) 2.5 � 0.7 1.5 � 0.3 1.5 � 0.5 3.0 � 0.8
SPV (mmHg) 8.5 � 1.6 13.3 � 2.6 19.9 � 3.7 9.0 � 1.9
� up (mmHg) 2.0 � 1.0 6.7 � 2.1 5.9 � 1.6 3.0 � 1.4
� down (mmHg) 6.4 � 1.6 6.6 � 3.3 14.0 � 4.9 5.9 � 2.5
pH (SD: �0.04) 7.43 7.40 7.37 7.45
PaCO2 (mmHg) 42 � 2 47 � 3 48 � 3 39 � 3
PaO2 (mmHg) 401 � 88 362 � 97 367 � 109 426 � 92
Hematoctit (%) 25.6 � 2.9 26.7 � 2.5 23.1 � 3.0 23.0 � 3.0

Data (mean � SD) are shown in the Table (P � 0.05):

Conclusion: SPV and its components were shown to be sensitive tools for
hemodynamic changes analysis in rabbits submitted to hemorrhage and
pneumoperitoneum.
References:
1 Perel A. Anesthesiology 1987; 67:498–502.
2 Tournadre JP. Acta Anaesthesiol Scand 2000; 44:231–235.

Acknowledgements: FAPESP 03/12968-8.

A-174
Effects of acute isovolemic hemodilution under inhalation
anesthesia on left ventricular function in cardiac surgery
patients
S. Cromheecke, Ph. Van der Linden, L. Jacobs, S. De Hert

Department of Anesthesiology, Universital Hospital Antwerp, 
Edegem, Belgium

Background: Preservation of tissue oxygenation during acute isovolemic
hemodilution (ANH) depends on an increase in cardiac output (CO) and an
increase in blood oxygen extraction. However, the precise effects of ANH
during inhalation anesthesia on left ventricular function have not yet been
determined in cardiac patients.
Materials and Methods: 13 elective coronary surgery patients received a
sevoflurane based anesthesia. After aortic cannulation, a pressure micro-
manometer was inserted in the left ventricle (LV). The measurements 
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consisted of recordings of electrocardiographic and LV pressure tracings
during an increase in systolic and diastolic pressures, obtained by leg eleva-
tion. Measurements were obtained before and after ANH. Arterial and mixed
venous blood gases were taken before and after ANH. Data were compared
using a paired t-test. All data (mean � SD) were considered significant if
p � 0.01.
Results: ANH resulted in a significant decrease in hematocrit (Hct) from
40 � 4 to 29 � 2%. After ANH, CO increased significantly from 5.3 � 1.3 
to 6.4 � 1.2 l/min. This was associated with a significant decrease in sys-
temic vascular resistance from 905 � 182 to 757 � 123 dynes/sec/cm�5.
With ANH, oxygen delivery significantly decreased from 953 � 245 to
811 � 153 ml/dl. Oxygen consumption was similar before and after ANH,
hence oxygen extraction ratio increased significantly from 15 � 2 to
19 � 2%. Compared to before ANH, the increase in dP/dtmax with leg eleva-
tion was significantly lower after ANH (48 � 32 before ANH versus 11 � 22
mmHg after ANH). The rate of isovolumic relaxation (�) significantly
increased from 60 � 5 to 64 � 5 ms with ANH. The change in � with leg ele-
vation was also significantly different before and after ANH (�2 � 2 versus
2 � 3 ms).
Conclusion: Despite an increase in CO after ANH, myocardial function
seemed to be depressed as evident from a slower myocardial relaxation and
a decreased response in dP/dtmax with an increased cardiac load.

A-175
Effects of acute isovolemic hemodilution under total
intravenous anesthesia on left ventricular function in cardiac
surgery patients
S. Cromheecke, Ph. Van Der Linden, L. Jacobs, S. De Hert

Department of Anesthesiology, Universital Hospital Antwerp, Edegem, Belgium

Background: Preservation of tissue oxygenation during acute isovolemic
hemodilution (ANH) depends on an increase in cardiac output (CO) and an
increase in blood oxygen extraction. However, the precise effects of ANH
during total intravenous anesthesia on left ventricular function have not yet
been determined in cardiac patients.
Materials and Methods: 13 elective coronary surgery patients received a
midazolam based anesthesia. After aortic cannulation a pressure micro-
manometer was inserted in the left ventricle (LV). The measurements consisted
of recordings of electrocardiographic and LV pressures tracings during 
an increase in systolic and diastolic pressure, obtained by leg elevation.
Measurements were obtained before and after ANH. Arterial and mixed venous
blood gases were taken before and after ANH. Data were compared using a
paired t-test. All data (mean � SD) were considered significant if p � 0.01.
Results: ANH resulted in a significant decrease in hematocrit (Hct) from
40 � 4 to 29 � 4%. After ANH, CO increased significantly from 5.6 � 1.1 to
6.7 � 1.3 l/min. This was associated with a significant decrease in systemic
vascular resistance from 908 � 166 to 760 � 160 dynes/sec/cm�5. With ANH,
oxygen delivery significantly decreased from 987 � 191 to 830 � 141 ml/dl.
Oxygen consumption was similar before and after ANH, hence oxygen
extraction ratio increased significantly from 16 � 1 to 20 � 1%. Compared
to before ANH, the increase in dP/dtmax with leg elevation was significantly
lower after ANH (60 � 40 before ANH versus 23 � 33 mmHg after ANH). The
rate of isovolumic relaxation (�) significantly increased from 60 � 7 to
64 � 6 ms with ANH. The change in � with leg elevation was also signifi-
cantly different before and after ANH (�1 � 1 versus 2 � 1 ms).
Conclusion: Despite an increase in CO after ANH, myocardial function
seemed to be depressed as evident from a slower myocardial relaxation and
a decreased respons in dP/dtmax with an increased cardiac load.

A-176
Anesthesia for left ventricular assist device placement:
preoperative risk factors for right ventricular failure after
device insertion
L. Santambrogio, M. Fuardo, R. Veronesi, F. Gazzoli, M. Maurelli, A. Braschi

Department of Anesthesia, IRCCS – San Matteo Hospital, Pavia, Italy

Background and Goal of Study: The major concern on weaning from car-
diopulmonary bypass after left ventricular device (LVAD) placement is right
ventricular (RV) failure. This complication has a poor prognosis and is gener-
ally unpredictable. Prediction of RV failure after LVAD insertion would lead to
optimal patient selection and more ready anesthesiologic management.
Materials and Methods: From 1992 to 2003, 51 Novacor™ N100 LVADs were
implanted in our Hospital. In order to determine preoperative risk factors for
RV failure developing, we compared patient preoperative characteristics

and hemodynamics in the group that developed RV failure in the first 24 h
after LVAD insertion and in the group that did not develop RV failure. The RV
failure group presents low LVAD pump flow index (�2.0 L/min/m2) with
inotropic support and tricuspid regurgitation at transesophageal echo-
cardiography monitoring. These patients required vasopressors, nitric oxide
inhalation, and/or right ventricular assist device.
Results and Discussions: There was no significant difference between the
groups in demographic and hemodynamic characteristic. Mean and stan-
dard deviation (between round brackets) of the variables significantly differ-
ent are summarized in the Table.

Variable RV failure 15pts No RV failure 36pts p

BSA (m2) 1.86 (0.14) 1.79 (0.13) 0.07
BUN (mg/dL) 92.2 (3.8) 65.7 (3.4) 0.02
Creatinin (mg/dL) 1.7 (0.5) 1.3 (0.4) 0.01
Bilirubin (mg/dL) 2.8 (0.9) 1.9 (0.7) 0.06
AST (U/L) 635 (13.4) 63 (10.1) 0.026
ALT (U/L) 590 (10.1) 120.6 (3.2) 0.028

BSA � body surface area; BUN � blood urea nitrogen; AST � aspartate
aminotrasferase; ALT � alanine aminotrasferase.

Conclusion(s): Preoperative severe impairment of liver and renal functions
and low body surface area were significant predictors for RV failure devel-
opment after LVAD insertion. This information may lead to better patient
selection for isolated LVAD implantation.
References:
1 Santamore WP. Ann Thorac Surg 1996; 61: 350–356.
2 Ochiai Y. Circulation 2002; 106: 198–202.

A-177
Effect of nitrotyrosine on �-adrenergic receptor mediated
vascular reactivity in rats
L. Jing, J. Li, G. Zhao, L.-J. Liao, X.-D. Qiu

Department of Anesthesiology, College of Medicine and Zhongda Hospital,
South, Nanjing, China

Backgound and Goals: To observe the effects of 3-nitro-L-tyrosine (3-NT)
on adrenergic receptor mediated vascular reactivity in rats and investigate
its possible mechanism.
Material and Methods: 24 male SD rats were randomly divided into 2
groups: the control group (intravenous administration of saline, n � 12), and
the 3-NT group (intravenous administration of 3-NT 2.5 
mol kg�1, n � 12).
After 30 minutes and 90 minutes, apply Phenylephrine (0.5 � 2.5 
g �kg�1) and
vasopressin (1.3 � 5.2 
g �kg�1) intravenously to both groups and record the
percentage increased in MAP, respectively. The rings of aorta from another 6
male SD rats were incubated for 60 min in Krebs buffer, dose-response curve
were obtained by cumulative addition of PE (1  10�9 � 3  10�5mol/L).
After five washes, again divide the samples into the repeat control group
(Krebs Ringer Solution) and the 3-NT group (250 
mol 3-NT). After 60 min-
utes of incubation, reapply PE to both groups and record the response of tis-
sue. Data represent Mean � SD. Significance was defined as p � 0.05.
Results: Compared with control group, application of 3-NT (2.5 
mol � kg�1)
significantly inhibited the MAP increase induced by phenylephrine with time-
dependent way, but it did not affect the MAP level induced by vasopressin.
In the vascular tension experiment, no significant differences were observed
between the control group and 3-NT group in dose-response curve, Emax

and EC50 values to PE.

Phenylephrine (�log mol/L)

45678910

V
as

cu
la

r 
to

ne
 (

£¨
g)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Control group n � 10

3-NT group n � 10

48 Clinical and experimental circulation

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


Conclusion(s): 3-NT selectively attenuated �-adrenoceptor-mediated the
hemodynamic responses, but this property is not related to the competitive
antagonise �1-adrenoceptor.

A-178
Non-invasive assessment of the impact of increasing
concentrations of isoflurane on cardiac performance in mice
M. Guglielmi, F. Ross, S. Zanotti, J.E. Parrillo, S.M. Hollenberg

Department of Cardiology and Critical Care, Cooper Hospital, 
Camden, USA

Background and Goal of Study: Echocardiography allows for sensitive,
non-invasive assessment of cardiac function in mice, but requires sedation
and immobility, which influences cardiac performance. We studied the
effects of increasing levels of isoflurane on cardiac performance.
Materials and Methods: 18 C57-Bl/6 mice were studied at 3 levels of
isoflurane: 0.875%, 1.75% and 3.5%. Cardiac performance was measured
at baseline condition (B), after dobutamine, 2 mg/kg ip (D) and after esmolol,
40 mg/kg ip (E) using a high-resolution ultrasound system. Stroke volume
(SV, 
L) was assessed by Doppler in the aortic outflow tract and fractional
shortening (FS) by M-mode in the short axis view. Cardiac output (CO,
mL/min) was calculated as SV * HR. Data are presented as mean � SD;
ANOVA was used for statistic analysis.
Results and Discussions: Isoflurane decreased cardiac function in a 
concentration-dependent fashion (see Table).

Condition HR FS SV CO

0.875% B 518 � 17 42 � 5 45 � 8 24 � 4
0.875% D 537 � 9 58 � 3* 46 � 7 25 � 4
0.875% E 356 � 15*^ 28 � 3*^ 41 � 6 15 � 2*^

1.75% B 427 � 29# 30 � 4# 55 � 18 23 � 7
1.75% D 501 � 15* 53 � 1* 62 � 14 31 � 7
1.75% E 356 � 20*^ 28 � 3^ 46 � 10 16 � 3^

3.5% B 457 � 39 34 � 5# 37 � 3$ 17 � 3
3.5% D 439 � 33# 45 � 5*#$ 36 � 8$ 16 � 3#$

3.5% E 275 � 67*^#$

*P � 0.05 vs Baseline; ^P � 0.05 vs Dobutamine;
#P � 0.05 vs Iso 0.875; $P � 0.05 vs Iso 1.75.

Increasing isoflurane depressed cardiac performance at baseline, but
responses to D were preserved at 1.75%. At 3.5%, responses to D were
decreased, and E caused decompensation, suggesting exhaustion of sym-
pathetic reserve.
Conclusions: Non-invasive ultrasound proved to be a sensitive tool to
detect changes in cardiac performance. Isoflurane depresses cardiac func-
tion in a dose-related fashion in mice. Sympathetic responses compensate,
but reserve is limited.

A-179
Pulsed pressure variation and stroke volume variation:
predictive parameters of response to a fluid challenge in
coronary-artery surgery
M. Gourdin, C. Dransart, M. Lameir, A. Evans, J. Jamart, E. Collard

Department of Anaesthesiology, University Hospital U.C.L of Mont-Go,
Yvoir, Belgium

Background and Goal of Study: The pulsed pressure variation (PPV) and
stroke volume variation (SVV) derived from the pulse contour analysis are
proposed as predictive parameters of response to fluid challenge in a
closed-chest situation (1,2). In this study, we investigated the applicability of
these parameters in an open-chest situation in patients undergoing elective
coronary-artery bypass grafting surgery (CABG).
Materials and Methods: After informed consent, 24 patients with ejection
fraction 	45%, sinus rhythm and without valvulopathy were monitored
using a continuous pulse contour based cardiac output monitor (PiCCO,
Pulsion, Germany). Anaesthesia was induced and maintained with propofol,
sufentanil and cisatracurium. The patients were ventilated with a FiO2 of 0.5
in air, a tidal volume of 6 ml/kg and a respiratory rate of 12/min. Two fluid
challenges (5 ml/kg of saline) were performed: 10 min. after induction of
anaesthesia (closed-chest) and 5 min. after sternotomy prior the opening of
the pericardium. The PPV, SVV and cardiac index (CI) were noted at the
beginning and 1 min. after the end of the fluid challenge. Correlation between

PPV or SVV and �CI (CI post test minus CI pre-test) were assessed by
Spearman rank correlation coefficient.
Results and Discussions: The mean age, weight and height were respec-
tively 72 � 8 years, 77 � 12 kg and 175 � 15 cm. The correlations between
pre-test PPV or SVV and �CI were positive after fluid challenges. In an open-
chest situation, the pre-test PPV-�CI correlation seems to be better than the
pre-test SVV-�CI correlation.

Closed-chest Open-chest

pretest SVV pretest PPV pretest SVV pretest PPV

� CI 0.365 0.353 0.388 0.502 
(p � 0.079) (p � 0.090) (p � 0.061) (p � 0.012)

Conclusion: PPV and SVV seem useful parameters in predicting a cardiac
index’s gain following a fluid challenge in a closed-chest as well as in open-
chest situations in CABG patients with a good left ventricular function.
References:
1 Michard F, Boussat S, Chemla D et al. Am J Respir Crit Care Med 2000;162:134–8.
2 Michard F, Teboul JL. Crit. Care 2000;4:282–9.

A-180
Relationship between preload dependency and tissue
perfusion during aortic surgery
M. Boulo, M. Fleyfel, E. Robin, G. Lebuffe, B. Vallet

Department of Anesthesiology and Intensive Care Medicine in Cardio,
Hôpital Cardiologique CHRU, Lille, France

Intoduction: Aortic surgery leads to volume status variation and hemo-
dynamic impairment. In intubated and ventilated patients, respiratory pulse
pressure variation (�PP) reflects ventricular preload dependency (1). �PP is
a good predicting marker of increase in stroke volume index (SVI) after a fluid
challenge (FC) (2). The aim of the study was to evaluate whether preload
dependency assessed by �PP measurement was associated with impaired
tissue perfusion.
Methods: After approval from the local Ethics Committee, 15 patients
undergoing aortic surgery were prospectively enrolled. Intraoperative hypo-
volemia was suspected when heart rate increased and/or systolic blood
pressure dropped more than 20% from baseline. A 250 mL colloidal FC was
performed and repeated until delta PAPO was less than 2 mmHg. Automated
gastric tonometry (Tonocap®, Datex-Ohmeda, Finland) was used to assess
PgCO2-PetCO2 before and after FC (CO2gap1, CO2gap2). An increased
CO2gap larger than 20 mmHg was taken as a threshold value of decreased
tissue perfusion. A test of Pearson for correlation analysis, and a test of
Wilcoxon for comparison between CO2gap1 and CO2gap2 measurements
were performed.
Results: 85 FC were studied. There was a significant correlation between
�PP and SVI variation: 0.748 (p � 0.0001). There was no correlation between
�PP and CO2gap1 (rho � �0.08; p � 0.643) and no significant difference
CO2gap1 and CO2gap2: 14 mmHg [9.5–19] vs 13.5 [10–20], (p � 0.624).
Conclusion: In patients undergoing aortic surgery, preload dependency
may not be equivalent to decreased tissue perfusion.
References:
1 Lebuffe G et al. Intensive Care Med 2003; 29 (Suppl. 1): G681.
2 Michard F et al. Am J Respir Crit Care Med 2000; 162: 134–138.

A-181
Nitric oxide but not EDHF is important for hypercapnia
induced coronary vasodilation in mice
A. Heintz, M. Brand, S. Stehr, M. Hübler, A. Deussen, T. Koch

Department of Anesthesiology, University Hospital, Dresden, Germany

Background and Goal of Study: Endothelial mediators have been sug-
gested to contribute to coronary vasodilation. In the present study the
potential importance of NO and EDHF during hypercapnic acidosis was
addressed.
Materials and Methods: Isolated mouse hearts were perfused (90 mmHg)
with modified Krebs–Henseleit buffer. Hypercapnic acidosis was induced by
switching from control perfusate (pCO2 � 37 mmHg, pH � 7.34) to hyper-
capnic buffer (pCO2 � 61 mmHg, pH � 7.15).
Results and Discussions: 5 min perfusion with hypercapnic buffer enhanced
coronary flow by 42%, reduced left ventricular pressure development (LVD)

Clinical and experimental circulation 49

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


by 13% and reduced myocardial oxygen consumption by 20%. Infusion of
L-NMMA (100 
mol/l) to block NO-synthesis reduced coronary flow by 15%.
In the presence of L-NMMA hypercapnic perfusion was associated with a
reduced flow increase (22%). Additional infusion of TEA (1 mmol/l) to block
Ca2�-dependent K�-channels was associated with a slight increase of coro-
nary flow and LVD. However, the hypercapnia-related flow increase was not
further reduced. In contrast, acetylcholine (0.5 
M) induced flow increase
was decreased in the presence of L-NMMA and in the additional presence
of TEA.
Conclusions: NO is important for the mediation of hypercapnic coronary
dilation in mouse heart. While K�

Ca-channels are involved in the mediation 
of cholinergic coronary dilation, they are unimportant for hypercapnic
vasodilation.

A-182
Pulmonary artery perfusion during cardiopulmonary 
bypass improves postoperative gas exchange in 
a swine model
W. Eichler, J.F.M. Bechtel, M. Grossherr, H. Heinze, J. Schumacher, 
K.-F. Klotz

Department of Anaesthesiology, University of Luebeck, Luebeck, 
Germany

Background and Goal of Study: Respiratory dysfunction occurs in virtually
all patients undergoing cardiopulmonary bypass (CPB) (1) and it has been
recognized that CPB is cause of pulmonary ischemic-reperfusion injury (2).
We hypothesized that hypothermic perfusion of the pulmonary artery by
oxygenated blood during CPB would have a protective effect and can atten-
tuate the deterioration of lung function after CPB.
Materials and Methods: After governmental approval 17 pigs underwent
CPB for 60 min. The animals were assigned prospectively and randomizedly
to the control group (n � 6) or the pulmoperfusion group (PP, n � 11). In the PP
the lungs were perfused by hypothermic oxygenated blood during the clamp-
ing time of 45 min. Before and 5, 60, 120 and 180 min post CPB the alveoloar-
terial O2-gradient (AaDO2), the pulmonary capillary wedge pressure (PCWP)
and the content of neutrophiles in the right atrium (PMN) were evaluated and
compared to baseline (Wilcoxon-test). Group differences were estimated by
Mann-Whitney-U-test, level of significance was p � 0.05.
Results and Discussions: Compared to baseline AaDO2 increased in either
group after discontinuation of CPB with significantly higher values after 120
and 180 min in control. PMN dropped significantly only in PP immediately
after CPB. PCWP remained nearly unchanged after CPB independently of
the group.
Conclusion(s): Pulmonary function after CPB can be ameliorated by
hypothermic pulmonary artery perfusion with oxygenated blood. The
decrease in PMN might indicate an attentuation of the inflammatory
response.
References:
1 Taggart DP et al. Ann Thorac Surg 1993;56:1123–8.
2 Ng CS et al. Chest 2002;121:1269–77.

A-183
Effect of nutritional status on oxidative stress in an 
ex vivo perfused rat liver
M. Stadler, V. Nuyens, J. Boogaerts

Department of Anaesthesiology, University Hospital Centre Charleroi,
Charleroi, Belgium

Background: Ischaemia-reperfusion (IR) is a determinant in liver injury
occurring during surgical procedures, ischaemic state and multiple organ
failure. The preexisting nutritional status of the liver might contribute to the
extend of tissue alteration and primary non-function.1,2 The aim of this study
was to determine the role of starvation on hepatic IR injury in normal rat 
livers.
Methods: Rats were divided into two groups (n � 5): one had free access
to food, the latter was fasted for 18 hours. The portal vein was cannulated,
the liver removed and perfused in a closed ex vivo system. The experiment
consisted of perfusion for 15 min, warm ischemia for 60 min, and reperfusion
during 60 min. Glucose, lactate, free radicals, i.e. dienes and trienes, and
cytochrome c were analysed in perfusate samples from 0 to 135 min. The
proportion of glycogen in hepatocytes was determined in tissue biopsies.
GLMM test and Student’s t with Bonferroni correction.

Results and Discussion:

Table 1. Biological variables at 135 min.

Variable Fed Fasting P-value

AST (IU/l) 120 � 25 826 � 479 �0.001
ALT (IU/l) 74 � 27 787 � 621 �0.001
LDH (IU/l) 1,153 � 325 9,745 � 3,716 �0.001
Glucose (mg/dl) 253 � 40 84 � 38 �0.001
Lactate (mg/dl) 60.0 � 8.5 3.9 � 3.6 �0.001
Cyt c (ng/ml) 7.2 � 0.7 50.8 � 32.7 0.030
Dienes (%OI) 0.34 � 0.05 0.42 � 0.03 �0.001
Trienes (%OI) 0.16 � 0.02 0.21 � 0.02 �0.001
Glycogen (%) 40.5 � 33.7 6.0 � 2.6 �0.001

Livers of fasting rats are more sensitive to warm IR injury than livers from fed
animals. Reduced glycogen stores in hepatocytes is related to the reduced
tolerance.3 Mitochondrial damage, demonstrated by the release of
cytochrome c, may contribute to amplify the deleterious effect of glycogen
depletion.
Conclusion: In clinical conditions where livers are exposed to a temporary
oxidative stress, nutritional support may be part of a treatment strategy.
References:
1 Caraceni P, Nardo B, Domenicali M, et al. Hepatology 1999; 29; 1139–46.
2 Gasbarrini A, Borle AB, Farghali H, et al. Biochim Bioph Acta 1993; 1178: 9–19.
3 Bradford BU, Maotto M, Lemaster JJ, et al. J Pharmacol Exp Ther 1986; 236: 263–8.

A-184
Lipids minimise oxidative stress in an ex vivo perfused 
rat liver
M. Stadler, V. Nuyens, J. Boogaerts

Department of Anaesthesiology, University Hospital Centre Charleroi,
Charleroi, Belgium

Background: Alterations in nutritional status are common in clinical setting.
Glycogen store in hepatocytes seems to protect against ischaemia-reperfusion
(IR) injury.1 Fat has an energy value twice that of carbohydrates and is an
excellent fuels. This study investigated whether Intralipid® (IL) could protect
the liver after IR in food deprived rats.
Materials and Methods: Female Wistar rats (150–200 g) fasted for �18
hours were anaesthetised, the portal vein cannulated, the liver removed and
immediately perfused (5 ml/min, 37°C, closed ex vivo system with HBSS�

insulin and O2). The 3 experimental phases: perfusion for 15 min, ischaemia
for 60 min, and reperfusion during 60 min. Animals were divided into 3 groups
(n � 5): control group, IL 10 
g/ml and IL 100 
g/ml. Lactate, enzymes, K�,
free radicals (dienes and trienes) and cytochrome c were analysed in per-
fusate at different time-points from 0 to 135 min. The proportion of glycogen
in hepatocytes was determined in biopsies. Mean � SD. GLMM statistics
and Student t with Bonferroni corrections.
Results and Discussion: Results are presented in Table 1. No difference
was observed in lactate level. The glycogen content was low in all livers and
decreased at 135 min in the control group only (P � 0.05).

Table 1. Biological variables at 135 min in the perfusate.

Variable Control IL 10 
g/mL IL 100 
g/mL

AST (IU/L) 826 � 479 356 � 152 172 � 36a

ALT (IU/L) 787 � 612 312 � 153 63 � 18a

LDH (U./L) 9,745 � 3,716 6,103 � 3,048 1,875 � 566a

K� (mEq/L) 9.3 � 0.8 8.6 � 0.2 7.7 � 0.3b

Cyt c (ng/mL) 50.8 � 32.7 11.9 � 4.9b 9.2 � 1.7b

Dienes (% OI) 0.40 � 0.03 0.35 � 0.04b 0.29 � 0.04b

Trienes (% OI) 0.20 � 0.02 0.19 � 0.04 0.15 � 0.01b

P � 0.05 when compared with acontrol and bIL 10 
g/mL.

IL presents a protective effect on IR injury demonstrated by the reduction of
enzymes, K�, free radicals, and cytochrome c release in the perfusate.
Conclusion: In a clinical setting, the infusion of IL may be indicated to com-
pensate fasting in surgical patients and thus might improve outcome after
liver surgery and transplantation.
Reference:
1 Tanigawa et al. Crit Care Med 1999; 27:401–5.
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A-185
Protective effect of alanine on ex vivo perfused rat liver
during ischaemia-reperfusion
M. Stadler, V. Nuyens, J. Boogaerts

Department of Anaesthesiology, University Hospital Centre Charleroi,
Charleroi, Belgium

Background: Glycogen seems to protect hepatocytes against ischaemia-
reperfusion (IR) injury whereas fasting increases lipid peroxidation.1 Alanine
(Ala) has shown to improve survival of liver cells exposed to oxidant stress.2

This study investigated whether Ala could protect the liver after IR injury in
food deprived rats.
Materials and Methods: Wistar rats (150–200 g) fasted for �18 hours were
anaesthetised, the portal vein cannulated, the liver removed and immedi-
ately perfused (5 ml/min, 37°C, closed ex vivo system with HBSS � insulin
and O2). The 3 experimental phases: perfusion for 15 min, warm ischaemia for
60 min, and reperfusion during 60 min. Animals were divided into 5 subgroups
(n � 5): control (glucose 1 g/l), and Ala groups at 1, 5, 10 and 25 g/l, without
glucose. Glucose, lactate, enzymes, dienes and trienes and cytochrome c
were analysed in perfusate from 0 to 135 min. The proportion of glycogen in
hepatocytes was determined in biopsies. Mean � SD. GLMM statistic and
Student t with Bonferroni corrections.
Results and Discussion:

Table 1. Numbers at final time-point, i.e. 135 min.

Variable Control Ala 1 g/l Ala 5 g/l Ala 10 g/l Ala 25 g/l

Gluc(mg/dl) 111 � 3 19 � 19a 6 � 2a 16 � 17a 8 � 1a

Lact (mg/dl) 3.9 � 3.6 5.0 � 7.6 4.2 � 1.0 8.0 � 6.0 0.2 � 0.1a

AST (IU/l) 716 � 104 600 � 284 53 � 272 150 � 28a,b 150 � 80a,b

ALT (IU/l) 570 � 69 302 � 147a 373 � 178 80 � 34a,c 139 � 64a,c

LDH (IU/l) 12273 � 1432 11203 � 9580 6943 � 3033 1751 � 56a 1659 � 690a

Dienes (% OI) 43 � 3 33 � 6a 31 � 4a 24 � 4a 20 � 3a,b,c

Trienes (% OI) 0.20 � 0.02 0.18 � 0.01 0.16 � 0.02a 0.14 � 0.02a,b 0.11 � 0.01a,b,c

Cyt c (ng/ml) 50.8 � 32.7a 9.3 � 0.7a 7.1 � 0.9a 7.8 � 0.4a 5.3 � 0.5a

Glycogene (%) 6.0 � 2.6 10.9 � 8.9 14.5 � 6.4 7.8 � 4.0 10.4 � 1.4

P � 0.05 acontrol vs others; bAla 1 g/l vs others; cAla 5 g/l vs others.

Ala above 10 g/l might reduce the oxidative injury in hepatocytes by pro-
moting ATP production.3

Conclusion: In a clinical setting, the infusion of Ala may be indicated to
compensate fasting in patients after liver surgery and transplantation.
References:
1 Tanigawa K, Kim YM, Lancaster JR Jr, et al. Crit Care Med 1999; 27: 401–5.
2 Vairetti M, Carini R, De Cesaris MG, et al. Biochem Biophys Acta 2002; 21: 83–91.
3 Maezono K, Kajiwara K, Mawatari K, et al. Hepatology 1996; 24: 185–91.

A-186
Effect of general anesthesia on apoptosis, proliferation and
responsiveness to angiotensin II of renal mesangial cells 
from rats with experimental renal failure
S. Berman, M. Chanimov, M.L. Cohen, V. Gofman, M. Bahar

Department of Anesthesiology, Assaf Harofeh Medical Center, Zerifin, Israel

Background and Goal of Study: Transient decline of blood pressure and
GFR, following induction of general anesthesia, affects autoregulatory func-
tions of renal glomerular mesangium. Patients with chronic renal failure are
predisposed to perioperative renal complications and higher rates of post-
operative morbidity and mortality. We studied Angiotensin AII (AII) stimulated
proliferation and apoptosis in cultured mesangial cells from kidneys of
experimentally uremic rats after induction of anesthesia.
Materials and Methods: Renal failure was induced in 12 Sprague–Dawley
rats by administration of 15% LiCl in their drinking water. Anesthesia was
induced in 12 uremic vs 12 healthy rats by 2 mg/kg b.w. propofol or 4 mg/kg
b.w. thriopental. GFR was assessed by 0.1 
Ci/ml technetium DTPA injec-
tion. Blood pressure was measured by Gould PE50 transducer. Renal
mesangial cells were isolated and cultured in a specific selective medium.
Apoptosis was assessed by TUNEL method, and proliferation by 3H 
thymidine incorporation. The results were evaluated by Kruskal-Wallis test
(ANOVA).
Results: Blood pressure declined 10 min following induction of anesthesia
(131 � 3 mmHg to 83 � 5 mmHg, p � 0.001, 95% confidence interval). GFR
of healthy controls dropped from 5.1 � 0.5 ml/min to 1.9 � 0.6 ml/min within

10 min and returned to normal 1 h� later. The uremic group started with GFR
2.4 � 0.5 ml/min (50% of normal rate). Within 10 min it dropped to 1.12 �

0.6 ml/min and remained low (1.5 � 0.6 ml/min) 1 h later. Proliferative respon-
siveness to AII declined in both groups, being significantly lower in uremic
group (p � 0.01 in each comparison). Apoptosis was significantly higher in
uremic group (21 � 5% vs healthy 14.5 � 3%, p � 0.001).
Conclusions: 1. In healthy controls, a transient drop of blood pressure and
GFR following anesthesia coincided with a loss of proliferative responsive-
ness to AII and augmented apoptotic death of cultured renal mesangium. 
2. Mesangial cells from experimentally uremic animals demonstrated sus-
tained decline of GFR, and higher apoptotic death, inhibition of proliferation
and irresponsiveness to AII stimulation. These observations may be indica-
tive of a cellular mechanism(s) predisposing the diseased kidney to higher
rates of renal complications following general anesthesia.

A-187
Ischaemic preconditioning on oxidative stress in an ex vivo
perfused rat liver
V. Nuyens, Y. Kassar, J. Boogaerts, M. Stadler

Department of Anaesthesiology, University Hospital Centre Charleroi,
Charleroi, Belgium

Background: Ischaemia-reperfusion is a major cause of morbidity and
mortality in liver surgery and transplantation. Brief episodes of ischaemia fol-
lowed by a period of reperfusion called ischaemic preconditioning (IPC)
have been shown to protect organs against subsequent sustained
ischaemia. (1) The goal of this experiment was to investigate the biological
effect of 2 or 10 minutes IPC in an ex vivo perfused rat liver after oxidative
stress.
Materials and Methods: Female Wistar rats (150–200 g) fasted for �18
hours were anaesthetised, the portal vein cannulated, the liver removed and
immediately perfused (5 ml/min, 37°C, closed ex vivo system with HBSS �

insulin and O2). The experiment consisted of different phases: in the group
control, perfusion 15 min, warm ischaemia for 60 min, and reperfusion during
60 min; in the IPC groups 2 or 10 min ischaemia during the first 15 min, fol-
lowed by warm ischaemia and reperfusion as in the control group. Glucose,
lactate, enzymes, free radicals (dienes and trienes) and cytochrome c were
analysed in perfusate at different time-points from 0 to 135 min. The propor-
tion of glycogen in hepatocytes was determined in biopsies. Mean � SD.
GLMM statistics and Student t test.
Results and Discussion: 10� IPC decreases transaminases release (Table 1).
Cytochrome c was lower in the IPC groups.

Table 1. Biological variables at 135 min in the perfusate.

Variables Control (n � 5) IPC 2� (n � 5) IPC 10� (n � 6)

Gluc (mg/dl) 111 � 3 42 � 31* 98 � 29
Lact (mg/dl) 3.9 � 3.6 3.5 � 1.8 3 � 3*
AST (IU/ml) 716 � 104 760 � 143 580 � 356
ALT (IU/ml) 570 � 69 656 � 98 377 � 166*
LDH (IU/ml) 12,273 � 1,432 12,038 � 3,352 9,517 � 7,793
Dienes (% O.I.) 43 � 3 44 � 5 39 � 5
Trienes (% O.I.) 0.20 � 0.02 0.22 � 0.03 0.18 � 0.02
Cyt c (ng/ml) 50.78 � 32.69 6 � 0.7* 6.8 � 0.4*
Glycogen (%) 5.9 � 2.6 8.7 � 4.8 3.2 � 1.7

*P � 0.05 vs control.

Conclusion: Further studies are required to clarify whether IPC is a promis-
ing strategy in assisting preservation of the liver in clinical situations of antici-
pated hepatic ischaemia such as transplantation and hepatic surgery.
Reference:
1 Tsuyama H, Shimizu K, Yoshimoto K, et al. Transplant Proc 2000; 32: 2310–3.

A-188
Heme oxygenase-1 induction improves pancreatic
microcirculation after ischemia/reperfusion in rats
R. Schmidt, E. von Dobschuetz, M. Scholtes, U.T. Hopt, K.K. Geiger, 
B.H.J. Pannen

Department of Anesthesiology, University Hospital, Freiburg, Germany

Background and Goal of Study: Microcirculatory derangements caused
by ischemia/reperfusion (IR) play a pivotal role in acute and graft pancreati-
tis (1,2). The inducible isoform of heme oxygenase (HO-1) has been shown
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to decrease IR injury influencing capillary perfusion in other organs (3). It was
the goal of this study to evaluate the effect of HO-1 on the pancreatic micro-
circulation after IR.
Material and Methods: After institutional approval, rats (200–300 g) were
randomly assigned to four groups: (1) sham controls; (2) IR � vehicle; (3)
IR � cobalt protoporphyrin IX (CoPP, 5 mg/kg; HO-1 inducer); (4) IR �

CoPP � tin protoporphyrine IX (SnPP, 50 
mol/kg; HO-inhibitor). Ischemia
was induced by clipping the pancreas supplying arteries for 1 h. Functional
capillary density (FCD) was measured by intravital epifluorescence microscopy
after 2 hrs of reperfusion. Expression of HO-1 mRNA, HO-1 protein and HO
enzymatic activity were assessed by northern blot, western blot and activity
assay. Statistical analysis was performed with ANOVA followed by Student–
Newman–Keuls tests. Data are expressed as mean � SD. Differences were
considered significant when p � 0.05.
Results: CoPP treatment induced pancreatic HO-1 mRNA and protein lev-
els and increased HO enzyme activity, while SnPP decreased HO activity to
baseline levels. Comparison of FCD showed a significant decrease in IR
treated animals (134 � 25 cm/cm2) as compared to control (267 � 25 cm/cm2).
Preinduction of HO-1 with CoPP increased FCD after IR to control values
(257 � 25 cm/cm2). HO activity inhibition of CoPP treated animals decreased
FCD significantly (217 � 26 cm/cm2) as compared to sham controls and
CoPP treated animals.
Conclusion: Preinduction of HO-1 improves pancreatic microcirculation after
normothermic IR. Given this improvement, we hypothesize that HO-1 could
be of clinical relevance in postischemic pancreatitis by decreasing acute IR
during the early onset of reperfusion.
References:
1 Obermaier R et al. Clin Exp Med 2001; 1: 51–59.
2 Benz S et al. Transplantation 2001; 71: 759–763.
3 Katori M et al. Transplantation 2002; 7: 905–912.

A-189
Progesterone treated mice show decreased endothelial
progenitor cell counts and impaired neovascularization in a
model for hind limb ischemia
J. Larmann, M. Silver, M. Gavin, C. Luedemann, H. Ma, T. Thorn, 
A. Iwakura, D.W. Losordo

ExpAnIt Entzündung, Klinik für Anästhesiologie u. Inst. für Anatom,
Münster, Germany

Background and Goal of the Study: Progesterone (PG), in combination
with Estrogen (E2), is currently used for hormone replacement therapy (HRT).
A recent study in over 16,000 postmenopausal women provides evidence
for an increase in cardiovascular events as well as strokes for women on
long term HRT (1). Contrary to E2 little is known about the role of PG in the
setting of ischemic diseases. Therefore, we investigated the effect of PG
treatment in a mouse model for hind limb ischemia (HLI).
Material and Methods: PG pellets (releasing approx. 1.7 mg PG per day) or
placebo pellets were implanted subcutaneously in 8 week old ovariec-
tomized female FVB mice. HLI was induced by ligation of the left femoral
artery at day 7 of treatment. A cell culture assay for quantification of
endothelial progenitor cells (EPC) in the peripheral blood was carried out 7,
14, and 28 days after the onset of HLI. A double staining, using fluorescent
DiIAcLDL and BS1-lectin, was used to identify EPCs. Gastrocnemius mus-
cles from both legs were weighed. Muscle weight ratio (ischemic/control leg)
was calculated to quantify atrophy. Ischemic muscle was stained for IL-B4
and capillaries were counted in 10 high power fields (200 magnific.).
Results are presented as mean � SEM.
Results and Discussion: EPC counts in PG treated mice are decreased at
day 14 (1.4  104 � 2.3  103 vs. 2.3  104 � 1.5  103 EPC/ml blood, n � 4,
p � 0.03) and day 28 (2.2  104 � 2.0  103 vs. 6.7  104 � 1.4  104,
n � 4/5, p � 0.03). Significantly fewer capillaries are found in the treatment
group two weeks after HLI (1.0 � 0.04 vs. 1.2 � 0.05 capillaries/muscle
fiber, n � 5, p � 0.02). Capillary density increases in both groups within the
next two weeks, but the increase is more pronounced in placebo treated
mice (1.17 � 0.07 vs. 1.51 � 0.07 capillaries/muscle fiber, n � 5, p � 0.02).
Mice in the PG group display more severe muscle atrophy at day 7 when
compared to their placebo littermates (0.55 � 0.05 vs. 0.69 � 0.06 g, mus-
cle weight ratio: ischemic/control leg, n � 5, p � 0.03).
Conclusion: PG lowers EPC counts, leads to impaired neovascularization
and goes along with more pronounced muscle atrophy. This antiangiogenic
effect might account for an unfavorable role of PG in ischemic diseases.
Reference:
1 Writing group for the Womens’s Health Initiative Investigators. JAMA 2002; 288:

321–333.

A-190
Hepatic organ protection by isoflurane is mediated by 
heme oxygenase-1 induction
R. Schmidt, E. Tritschler, A. Hoetzel, K.K. Geiger, B.H.J. Pannen

Department of Anesthesiology, University Hospital, Freiburg, Germany

Background and Goal of Study: The heme oxygenase (HO) enzyme is
responsible for the maintenance of liver perfusion and hepatocellular integrity
especially under pathological conditions (1). We have previously shown 
that isoflurane (ISO) leads to an expression of the inducible isoform of HO
(HO-1) in the liver and thus improves hepatic blood flow (2,3). It was 
the objective of this study to characterize the influence of ISO induced 
HO-1 expression on hepatocellular integrity after partial ischemia/reperfu-
sion (IR) in the rat.
Material and Methods: After institutional approval rats were randomised
into four groups: (1) pentobarbital (PEN, 40 mg/kg/h i.v.) � vehicle; (2) ISO
(2.4 MAC) � vehicle; (3) PEN � SnPP IX (HO-Inhibitor, 50 
mol/kg, i.v.); (4)
ISO � SnPP IX. A tracheotomy was performed and animals were mechani-
cally ventilated. After injection of SnPP IX or vehicle, six hours after 
onset, partial hepatic ischemia was induced for 1 h, followed by 1 h of 
reperfusion. At the end of each experiment, blood and liver tissue 
were obtained for molecular biological, histological and immunohisto-
chemical analyses. Statistical analysis was performed with ANOVA and
Student–Newman–Keuls tests. Differences xwere considered significant
when p � 0.05.
Results: Partial hepatic IR increased ALT, AST and �-GST plasma activity
compared to sham operated animals (p � 0.05). ISO pretreatment increased
hepatic HO activity and decreased transaminases and �-GST after IR
(p � 0.05). Application of SnPP IX inhibited HO activity and increased mark-
ers of hepatocellular injury to control levels of PEN anesthetized animals.
Histological analysis of livers obtained from ISO pretreated rats showed a
reduction of necrotic areas particularly in the perivenular region, the pre-
dominant site of ISO induced HO-1 expression. HO-blockade abolished the
ISO induced protective effects.
Conclusion: ISO pretreatment reduces hepatic IR injury by increasing 
HO activity in the rat liver. This may offer a new potential for hepatic organ
protection.
References:
1 Pannen BHJ et al. J Clin Invest 1998;102:1220–1228.
2 Hoetzel A et al. Anesthesiology 2002;97(5):1318–1321.
3 Schmidt R et al. J Hepatol 2004;41:706–713.

A-191
Selective cerebral low-flow perfusion versus deep
hypothermic circulatory arrest: effects on evoked 
potentials in piglets
C. Leuthold, M. Messner, T. Palmaers, R. Cesnjevar, J. Schüttler

Department of Anaesthesiology, University of Erlangen Nuremberg,
Erlangen, Germany

Background and Goal of Study: Cardiac surgery is often done in deep
hypothermic circulatory arrest. Selective cerebral low-flow perfusion could help
to reduce neurological complications (1). Somatosensory evoked potentials
(SEP) can monitor neurologic integrity and give us prognostic insights (2). In
this study the effect of low flow perfusion on SEP after reperfusion was
examined.
Materials and Methods: On approval of local authorities, general anaes-
thesia, extracorporeal circulation (ECC) and deep hypothermia were estab-
lished in piglets. 15 subjects were assigned to either “NoFlo” (60 min circulatory
arrest, n � 8) or “LoFlo” protocol (60 min perfusion of the tr. brachiocephalicus
with 10% of the baseline cardiac output, n � 7). After reperfusion and rewarm-
ing the ECC was stopped at a core temperature of 36°C.

After induction of general anaesthesia SEP were generated and recorded
by stimulation of the N. medianus until 120 minutes after cessation of ECC
(Nicolett Viking IV). The recordings were evaluated visually. The frequency of
return of cortical SEP was the primary endpoint. For statistical evaluation
Fisher’s exact test was used.
Results and Discussions: In all animals cortical potentials disappeared
during cooling by ECC (a cortical potential could be no longer percepted
visually). In all LoFlo subjects there has been no return of cortical SEP activ-
ity. In contrast to that, cortical SEP returned in 5 of 7 LoFlo animals. This dif-
ference is significant (p � 0.034).
Conclusion(s): As far as detectable by SEP, the return of neural function-
ability already within 120 minutes of reperfusion indicates that using low flow
perfusion provides a quicker neurologic recovery in cardiac surgery.
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1 Bellinger DC et al: Developmental and neurological status of children at 4 years of

age after heartsurgery with hypothermic circulatory arrest or low-flow cardiopul-
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A-192
Optimizing cardiac output by fluid loading: effects on liver
function and splanchnic microcirculation
S.G. Sakka, D. Hofmann, O. Thuemer, C. Schelenz, K. Reinhart

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

Introduction: Hypovolemia may be associated with hepato-splanchnic
hypoperfusion which is of major prognostic relevance (1). In general, opti-
mizing cardiac preload to increase cardiac output is a primary clinical goal.
We tested whether increasing cardiac output by optimizing intravascular
fluid status leads to an improved regional, i.e. hepato-splanchnic, blood flow
and function.
Methods: After approval by our Ethics Committee we post-operatively
studied 12 patients (mean age 66 � 13 years) with elective coronary artery
bypass grafting who underwent extended hemodynamic monitoring by a
pulmonary artery for clinical indication. Microcirculation within the splanch-
nic area was assessed by gastric tonometry, liver blood flow and function
non-invasively by transcutaneous measurement of ICG-PDR. All patients
were considered hypovolemic and received hemodynamic optimization by
infusion of hydroxyethylstarch (130 kD). Global and regional parameters
were measured at baseline and one hour after optimization. All patients were on
pressure-controlled mechanical ventilation and respirator settings remained
unchanged throughout the study. Data are mean � SD. A p � 0.05 was con-
sidered significant.
Results: Overall, 630 � 130 ml of hydroxyethylstarch were administered.
Cardiac index and stroke volume index increased significantly after fluid admin-
istration, in average from 2.8 � 0.7 to 3.6 � 0.6 l/min/m2 and from 30 � 7 to
38 � 8 ml/m2, respectively. Central venous and left atrial pressure signifi-
cantly increased from 6 � 2 to 12 � 2 and from 5 � 3 to 11 � 3 mmHg,
respectively. However, ICG-PDR and PCO2-gap (difference between gastric
mucosal and end-tidal CO2-tension) did not change significantly, i.e. from
21.2 � 6.5 to 21.6 � 6.5%/min and from 0.9 � 0.5 to 1.0 � 0.7 kPa.
Conclusion: Optimizing cardiac output by fluid loading per se is not asso-
ciated with a significant change in ICG-PDR or gastric mucosal PCO2.
However, since ICG-PDR increased in all patients with a value �18%min,
particularly patients with a low ICG-PDR may benefit. Further studies are
required to test this hypothesis.
Reference:
1 Sakka SG et al. Prognostic value of the indocyanine green plasma disappearance

rate in critically ill patients. Chest 2002; 122: 1715–20.

A-193
Effect of a intravenous infusion of lidocaine on the stress 
and metabolic responses after laparoscopic colectomy
S. Bianca, A. Kaba, S. Laurent, B. Detroz, M. Lamy, J. Joris

Department of Anesthésie-Réanimation, Centre Hospitalier Universitaire 
de Liège, Liège, Belgium

Background and Goals: Intravenous (iv) lidocaine (LIDO) is analgesic and
anti-inflammatory.1 When used in an acute rehabilitation protocol for laparo-
scopic colectomy (LAPCOL), iv LIDO reduces postop pain, speeds the return of
bowel function and allows for a reduction in hospital stay.2 We investigated the
effects of iv LIDO on the stress and metabolic responses after LAPCOL.
Materials and Methods: After approval of our institution Ethics Committee,
30 patients scheduled for LAPCOL gave their consent to be included in this
randomised double-blind placebo-controlled study. Patients were allocated
in two groups: iv LIDO (bolus � 1.5 mg/kg, intraop infusion 2 mg/kg/h, then
postop infusion of 1.33 mg/kg/h for 24 h) or saline. Anaesthesia (sevoflurane
in O2/air 80%) and postop analgesia (propacetamol, ketorolac, and PCA opi-
oid) were standardised. All patients were included in the same acute postop
rehabilitation protocol.2,3 Postop iv infusion (Glucose 10% 80 ml/h) was
stopped 24 h after surgery if oral intake was tolerated. Cortisoluria and cat-
echolaminuria were measured intraoperatively, during the first and second
postop days. Plasma concentrations of glucose, cortisol, catecholamines,
C-reactive protein, and leukocytes counts were also measured 2 h, 6 h, 24 h
and 48 h postoperatively. Data were analysed using ANOVA or Students’ 
t test; P � 0.05 � statistical significance.

Results: Patient data were similar in the two groups. No significant differ-
ences between the two groups were observed with regard to intra and
postop release of stress hormones. Concentrations of glucose, C-reactive
protein, and leukocytes counts were also similar in both groups.
Conclusions: The beneficial effects of iv LIDO after LAPCOL2 is not medi-
ated by, or not associated with a reduction of the stress and metabolic
responses.
References:
1 Hollmann M. et al, Anesthesiology 2000;93:858–75.
2 Cornet P. et al, Eur J Anaesthesiol 2004;21:A764.
3 Bardram L. et al, Br J Surg 2000;87:540–5.

A-194
Effects of i.v. mannitol and hemofiltration on CD 14
expression density after cardiopulmonary-bypass
S. Ziegeler, A. Raddatz, I. Sandmann, H. Sasse, H. Rensing

Department of Anesthesiology and Intensive Care Medicine, University of
Saarland, Homburg/Saar, Germany

Background and Goal of Study: Ischemic insults during surgery, such as
cardiopulmonary-bypass (CPB), can cause a systemic inflammatory response
syndrome. Changes in the expression density of the LPS-receptor CD 14 on
peripheral blood mononuclear cells (PBMC) result in a modulation of the
cytokine release pattern of these cells. PBMCs with a high expression den-
sity (CD 14��) produce the antiinflammatory Il-10, primarily, PBMCs with a
low expression density mainly proinflammatory cytokines. Suppression of
the LPS-stimulated TNF-� reponse after a surgical stimulus1 correlates with
an unfavorable postoperative course.2 Therefore, goal of this study was to
assess the ability of hemofiltration during CPB (filtration of immune-
suppressing substances) and mannitol (antioxidant) to blunt this suppression
of the innate immune system.
Materials and Methods: After approval by the regional Ethics Committee,
51 patients undergoing elective coronary aortic bypass graft surgery with
CPB were randomized into a control group, a mannitol group (50 g iv), or a
hemofiltration group (15 ml/kg). CD 14 expression on PBMCs was assessed
by FACS-analysis. Whole blood assays were used to measure the LPS-
stimulated cytokine response.
Results and Discussions: Immediately after CPB, there was a significant
shift towards the antiinflammatory CD 14�� PBMCs in the control group,
which was not observed in either treatment group. Along with these results,
we found a trend towards a higher TNF-� release in the mannitol and
hemofiltration groups after CPB.
Conclusion(s): Our results suggest a proinflammatory modulation of the
CD 14 expression density on PBMCs after CPB by mannitol and hemofiltra-
tion. Together with an increased TNF-� production the immune response
might thereby be affected favorably by both therapeutic interventions.
References:
1 Frankenberger M, Sternsdorf T, Pechumer H et al. Blood 1996; 87: 373–377.
2 Grundmann U, Rensing H, Adams HA et al. Anesthesiology 2000; 93: 359–369.
3 Ziegenfuß T, Wanner GA, Grass C et al. Intensive Care Med. 1999; 25: 179–187.

A-195
Platelet-derived microparticles induce angiogenesis and
stimulate post-ischemic myocardial revascularization
J. Rivo, A. Brill, O. Dashevsky, D. Varon, Y. Gozal

Department of Anesthesiology and Critical Care Medicine, Hebrew
University Hadassah Medical Center, Jerusalem, Israel

Background and Goal of Study: Platelet activation is accompanied by
release of microparticles. Recently, it has been observed that platelet-derived
microparticles (PMP) affect endothelial cells protecting them from apoptosis
and inducing their proliferation. The study was aimed to evaluating the effect
of PMP on angiogenesis using in vitro and in vivo approaches.
Materials and Methods: PMP were isolated from platelets of healthy vol-
unteers who had not taken any medication for at least 2 weeks. Platelets
were activated by thrombin, and PMP were sedimented from the supernatant
at 100 000  g. Angiogenesis was assessed using rat aortic ring model (1)
and rat chronic myocardial ischemia with further evaluation of the number of
functioning capillaries using intracardiac injection of BSA-FITC.
Results and Discussions: PMP induced angiogenesis in the aortic ring
model. The area of sprouting (AS) in the control was 0.24 � 0.2 mm2. PMP in
concentrations of 50 
g/ml protein and higher strongly increased vessel
sprouting (AS of 4.2 � 2.4 mm2, p � 0.001). Intensity of PMP-induced vessel
growth was comparable with angiogenesis induced by VEGF and bFGF (AS of
5.24 � 1.4 mm2, p 	 0.2 vs. PMP). The pro-angiogenic effect of 100 
g/ml
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PMP (AS of 5.3 � 2.1 mm2) was eliminated by inhibition of VEGF, bFGF, and
PDGF (AS of 0.7 � 0.5 mm2, 1.7 � 1.5 mm2, and 2.4 � 1.2 mm2, respectively,
p � 0.02). In the in vivo model of chronic myocardial ischemia used, ligation
of the left coronary artery induced a decrease in the number of functioning
capillaries in ischemic myocardium from 157 � 42 to 34 � 21.5 (mean � SD)
capillaries per view field (p � 0.001). However, the amount of functional cap-
illaries increased significantly after injection of PMP into the myocardium 
(to 97 � 27.3; p � 0.001 vs. ischemia without PMP).
Conclusion(s): PMP possess a strong pro-angiogenic potential and may
promote re-vascularization of the ischemic myocardium.
Reference:
1 Nicosia RF, Ottinetti A. Lab Invest 1990; 63: 115–122.

A-196
Isocapnic hyperoxia impairs endogenous fibrinolysis in
healthy men
A. Thomson, D. Webb, S. Maxwell

Department of Anaesthesia, Critical Care and Pain Medicine, Royal
Infirmary of Edinburgh, Edinburgh, United Kingdom

Background and Goal of Study: Fibrinolysis is impaired in acute atherothrom-
botic disease1. Because oxygen tension affects fibrinolysis in animals2, we
studied the effects of hypoxia and hyperoxia on fibrinolysis in humans.
Materials and Methods: We carried out a 3 way, randomised, cross-over
study. On separate visits, healthy volunteers breathed hyperoxic (FEO2 target
0.85), hypoxic (SpO2 target 80%), and normoxic (air) gas mixtures from a
tight-fitting face mask. End-tidal CO2 was held constant throughout the
study. Substance P (SP) (2, 4, and 8 pmol/min) was infused into the non-
dominant brachial artery for 10 minutes at each dose to cause endothelium-
dependent vasodilatation and release of tissue plasminogen activator (tPA).
Forearm blood flow (FBF) was measured by venous occlusion plethysmog-
raphy at 10 min intervals, and the data analysed using Chart™ software.
Venous blood was sampled from both arms at the end of each infusion and
analysed for tPA and plasminogen activator inhibitor 1 (PAI-1) antigen using
ELISA. Net tPA release was calculated from the product of infused arm
plasma flow and the difference in tPA between arms. Data were examined by
single factor ANOVA and two factor ANOVA with repeated measures.
Results and Discussion: We studied 8 men (aged 38 (13), 19–53 (mean,
(SD), range). SP caused dose-dependent release of tPA that was not
affected by inspired O2 tension. PAI-1 levels were significantly greater during
hyperoxia than hypoxia (P � 0.05) and were not affected by SP.

Substance P
(pmol/min) 0 2 4 8

Net release tPA antigen (ng/100 ml/min)

Normoxia �0.2 (1.0) 1.4 (2.3) 3.6 (2.7) 6.7 (3.6)*
Hypoxia �0.3 (0.6) 0.8 (1.1) 1.8 (2.3) 5.9 (2.4)*
Hyperoxia �0.6 (0.8) 2.1 (1.9) 2.8 (3.3) 6.0 (4.0)*

PAI-1 antigen (ng/ml)
Normoxia 4.2 (2.8) 4.1 (2.9) 4.1 (3.2) 3.8 (1.4)
Hypoxia 4.6 (2.1) 4.5 (2.2) 4.3 (2.2) 4.4 (1.8)
Hyperoxia 6.3 (4.4) 5.9 (4.6) 5.8 (4.3) 5.8 (3.6)†

Values are mean (SD), *P � 0.001, †P � 0.05 hyperoxia vs. hypoxia.

Conclusion: Hyperoxia impairs endogenous fibrinolysis in healthy humans
by increasing PAI-1. This could affect the value of oxygen therapy in acute
atherothrombotic diseases such as myocardial infarction.
References:
1 Hamsten A et al. N Engl J Med 1985; 313: 1557–63.
2 Risberg B et al. Thromb Res 1985; 38: 129–36.

A-197
Alpha-2B adrenoceptor polymorphism: effects on peripheral
vasoconstriction in healthy volunteers
C. Stapelfeldt, P. Talke, E. Lobo, R. Brown, M. Scheinin, A. Snapir

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

Background and Goals of the Study: The alpha-2B adrenoceptor (AR) is the
vasoconstrictive AR subtype in mice1. Human alpha-2B AR deletion (D) allele
has been associated with loss of short term agonist-promoted receptor

desensitization, which may lead to increased vasoconstriction upon alpha-2
AR activation2. The goal of this study was to test the hypothesis that alpha-
2B AR activation will induce enhanced vasoconstriction in carriers of the DD
genotype, compared to carriers of the II genotype.
Material and Methods: We administered increasing doses of the alpha-2
agonist dexmedetomidine (targeting plasma concentrations of 0.15, 0.3, 0.6,
and 1.2 ng/ml) to 16 healthy young volunteers (alpha-2B DD genotype: n � 8,
II genotype: n � 8). In all subjects, sympatholytic effects of the drug were
attenuated by general anaesthesia. Measurements included finger blood
volume (an indicator of vasoconstriction) detected by photoplethysmo-
graphic determination of light transmitted through a fingertip, finger blood
flow detected by venous occlusion plethysmography and hemodynamic
variables.
Results and Discussion: All concentrations of dexmedetomidine increased
light transmitted through a fingertip (vasoconstriction) as well as systolic
blood pressure and decreased heart rate in both groups (p � 0.001 for all).
Dexmedetomidine reduced finger arterial inflow only in the DD group
(p � 0.001). Dexmedetomidine had no effect on finger venous outflow or
venous capacitance. There were no significant differences between the II and
DD groups in any of the variables.
Conclusions: The results of this study confirm the alpha-2 agonist induced
vasomotor and hemodynamic effects in peripheral vasculature. However,
the results do not support our hypothesis that this alpha-2B AR polymor-
phism has an effect on peripheral vasoconstriction in humans.
References:
1 Link RE et al. Science 1996; 273: 803–5.
2 Jewell-Motz EA, Liggett SB, Biochemistry 1995; 34: 11946–53.

Acknowledgements: We thank the subjects for volunteering their time.

A-198
Effects of nitroprusside and esmolol-induced controlled
hypotension on hepatic perfusion and oxygenation 
in healthy pigs
M. Janda, T. Iber, C. Mutz, J. Roesner, O. Simanski, R. Hofmockel

Department of Anaesthesiology and Critical Care Medicine, University of
Rostock, Rostock, Germany

Background and Goal of study: The aim of this animal study was to com-
pare the influence of controlled hypotension (CH) induced by sodium nitro-
prusside (SNP) or esmolol (ES) on hepatic perfusion and oxygenation.
Materials and Methods (1): After ethical approval 17 anaesthetized and
ventilated pigs were investigated. Blood flow (BF) was measured in the
hepatic artery and portal vein. Arterial and venous blood-gases (femoral-
and pulmonary artery; portal and hepatic vein) were analysed. CH was 
maintained at a level of 40 mmHg (MAP) via a closed-loop system. By 
means of randomisation animals were divided into two groups (ES; SNP).
Baseline values (t0) before and 15 (t1) and 30 (t2) min after starting CH were
analysed. 

Results:

ES (n � 8) SNP (n � 9)

t0 t1 t2 t0 t1 t2

Cardiac 139 51#§ 50#§ 119 111 114 
Index (118–150) (38–55) (44–53) (105–133) (101–135) (95–166)
(mL � min�1 � kg�1)

BF A. hepat. 5.4 1.22#§ 1.16#§ 5.9 5.2 5.8
(mL � min�1 � kg�1) (4.0–7.0) (0.5–2.4) (0.4–1.5) (4.0–6.1) (4.3–6.2) (4.0–7.3)

BF V. portae 27.0 15.0#§ 13.0#§ 23.4 28.0 31.7
(mL � min�1 � kg�1) (21–30) (12–18) (11–20) (21–33) (24–34) (26–36)

Hepatic DO2 93 28#§ 27#§ 104 101 116
(mL � min�1) (68–122) (21–36) (20.5–40) (91–121) (84–116) (89–127)

Hepatic VO2 29 21# 21.5# 26 25 25
(mL � min�1) (23–38) (15–25) (15–26) (18–35) (21–46) (21–41)

Results are expressed as median and 25%–75% interquartile range. Statistics:
Wilcoxon’s signed rank test (p � 0.05: §versus SNP, #versus t0).

Conclusions: With regard to splanchnic oxygenation, SNP is superior to ES
in inducing CH since hepatic arterial and portal venous blood flow as well as
DO2 are well maintained. Furthermore, ES may cause a delivery-dependency of
oxygen-uptake in the liver.
Reference:
1 Vagts DA. Br J Anaesth 2003; 90: 212–20.
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A-199
Activated C protein and endotoxinic shock: endothelial
effects
M.E. Costecalde, E. Wiel, D. Corseaux, B. Jude, R. Bordet, B. Vallet

Department of Clinique dAnesthésie Réanimation, C.H.R.U. Lille-Hôpital
Claude Huriez, Lille Cedex, France

Background: Activated protein C (aPC) reduces mortality from severe sep-
sis. Its mechanism of action remains however unprecised. We studied the
effects of human recombinant activated CP (aCP) in an E.coli lipopolysac-
charide (LPS)-induced shock model characterized by delayed endothelial
dysfunction and monocyte tissue factor (mTF) expression.
Materials and Methods: 4 groups of rabbits were studied. In 2 groups,
endototoxic shock was induced by an intravenous (IV) bolus of LPS
(0.5 mg � kg�1): one group received an IV aCP injection 1 hour after LPS, the
other received saline. The last 2 groups, received only saline IV injection,
with or without injection of aCP in the same conditions. We assessed in vitro
vascular reactivity on abdominal aortic rings, in particular phenylephrine (PE)
sensitivity, and mTF expression five days (D5) after LPS injection. Immuno-
histochemistry (CD31) was performed at D5 to assess damaged endothelial
cell surface of aortic segments (% of endothelial cell surface).
Results and Discussion: LPS was responsible for endothelial injury
(40.4 � 2.4% surface) associated with decreased PE sensitivity
(2.2 � 0.2 
M). Treatment with aCP decreased LPS-induced endothelial
injury to 28.5 � 2.3% (p � 0.05), restored PE sensitivity (1 � 0.2 
M,
p � 0.05) without any effect on mTF expression (1710 � 433 mU/1.5 � 105

cell in LPS � aPC group vs. LPS group, not significant). aPC did not
decrease the mortality rate of endotoxinic rabbits (1 death/6 animals in LPS
group and LPS � aCP group).
Conclusion: In LPS-induced rabbits, aPC was not able to decrease mono-
cyte tissue factor activation, whereas it restored both contractile sensitivity
and endothelial structure.

A-200
In-vivo videomicroscopy of mesenteric postcapillary 
venules after cardiac arrest in rats
P. Teschendorf, Ch. Peter, M. Albertsmeier, E. Popp, A. Walther, 
B.W. Böttiger

Department of Anaesthesiology, Heidelberg, Germany

Background and Goal of Study: Recent data demonstrate, that the
ischemia reperfusion syndrome after whole body ischemia following cardiac
arrest (CA) shows similar pathological findings like septic patients (1). As the
microcirculation plays a central role in the pathogenesis in sepsis, we there-
fore evaluated the combination of two established models of (a) experimen-
tal CA (2) and (b) in-vivo microscopy of postcapillary mesenteric venules (3)
in rats to investigate the leukocyte endothelial interaction (LE), plasma
extravasation (PE), and wall shear rate (WSR) in postcapillary mesenteric
venules.
Materials and Methods: After approval of the animal care committee, male
wistar rats were subjected to 6 min CA (2). At 30 min after successful cardio-
pulmonary resuscitation, the rats were reanaesthetized and a laparotomy for
in-vivo microscopy was performed as described earlier (3). LE was charac-
terized by the incidence of rollers and stickers. PE was measured using 
fluorescein isothiocyanate labeled albumin. WSR was determined with 
fluorescent-labeled erythrocytes. Data were acquired at baseline, 60 and
120 min. A sham group served as control.
Results and Discussions: Compared to controls, (CO) the WSR was
strongly reduced at baseline and recovered at 120 min to normal values. The
rollers and stickers were increased at baseline and decreased to normal val-
ues at 120 min. At baseline the PE was 4 fold stronger and continued to be
3–4 fold stronger at 120 min as compared the CO. These data indicate that
animals surviving CA show signs of microcirculatory impairment such as LE
and PE. The increase of PE is a typical sign of endotoxaemia, whereas the
early normalization of the WSR and LE might indicate active repair mecha-
nisms of the animals.
Conclusions: To our knowledge this is the first study showing a link
between ischemia reperfusion injury after CA and the pathogenesis of 
sepsis in such a model. If these results can be validated in further studies,
this might open new therapeutic strategies in the treatment of patients 
surviving CA.
References:
1 Adrie Ch et al. Circulation 2002;106:562–568.
2 Böttiger BW et al. J Cereb Blood Flow Metab 1998;18:1077–1087.
3 Walther A et al. Crit Care Med 2000;28:2943–2948.

A-201
Myofilament calcium resensitization accounts for the
protective effect of fenofibrate on septic heart in rats
H. Brisson, E. Jozefowicz, S. Rozenberg, R. Bordet, B. Vallet, B. Tavernier

Department of Pharmacology, Lille, France

Background and Goal of Study: The nuclear factor PPAR� regulates
genes involved in metabolic, inflammatory, and oxidative responses to
stress. We recently showed that a pretreatment with fenofibrate (Feno, a
PPAR� activator) prevented the septic myocardial dysfunction in rats. Our
aim was to identify the cellular mechanisms involved in this protective effect.
Materials and Methods: adult male rats received standard chow diet or
food containing Feno for 14 days Myofilament Ca2� sensitivity (skinned
fibres method), the inflammatory response (NOx) and the oxidative stress
(TBARS) were measured in myocardium 12 hours after LPS (5 mg/kg) or
saline (SP) i.v. injection. 4 groups were thus studied: SP, Feno � SP, LPS and
Feno � LPS. 4 groups were thus studied: SP, Feno � SP, LPS and
Feno � LPS. The results (mean � SEM) were compared by ANOVA.
Results and Discussions: A decreased myofilament Ca2� sensitivity, as
attested by a reduction in pCa50 (the Ca2� concentration corresponding to
half-maximal force, with pCa � �log10[Ca2�]) was found in the LPS skinned
fibres group. This effect was prevented by Feno (figure).

The NOx and TBARS measurements were similar in LPS and Feno-LPS groups.
Conclusion(s): Fenofibrate pretreatment appears to prevent the septic
myocardial dysfunction by preventing Ca2� desensitization of myofilaments.
This effect was not associated with a reduction of the tissular inflammatory
response or oxidative stress. Our results are consistent with recent findings
(1,2) suggesting that this protective effect may be due to an increase in fatty
acid metabolism and oxidation in heart.
References:
1 Memon RA. Am J Physiol. 1998; 274: E210–7
2 Feingold K. Am J Physiol Endocrinol Metab. 2004; 286: E201–7

A-202
When do we start Glucose-Insulin-Potassium – Comparison
of two regimens in patients with severe left ventricular
dysfunction undergoing coronary artery bypass grafting
S. Radhakrishnan, S. Patil, B. Ninan

Department of Cardiac Anaesthesiology and Critical Care Medicine,
Institute of Cardiovascular Diseases, Madras Medical, Chennai, India

Background and Goal of Study: Glucose is a preferential fuel in first hour
of coronary artery bypass grafting (CABG) for functional recovery of heart
with reduced cardiac function preoperatively. Glucose Insulin Potassium
(GIK) reduces ischaemic myocardial damage after coronary revascularisa-
tion. The goal of the study is to evaluate the efficacy of two perioperative GIK
infusion regimens in patients with severe Left ventricular dysfunction under-
going CABG.
Materials and Methods: A prospective, randomized study on 30 patients
undergoing on-pump CABG with left ventricle (LV) ejection fraction less than
35% was conducted. Glucose (95 ml of 25% dextrose) and potassium (5 ml
i.e. 10 meq) at rate of 0.5 ml/kg with separate insulin infusion (0.05 U/kg/hr)
was started 12 hrs preoperatively, stopped at induction, restarted depend-
ing on groups assigned and continued 48 hrs postoperatively. In Group 1
(n � 15), GIK was restarted on aortic cross clamp (ACC) release and in
Group 2 (n � 15) after shifting to ICU. Patients undergoing combined proce-
dures and those with documented renal failure, hepatic insufficiency, hyper-
kalemia were excluded from the study.
Results: Group 1 showed higher postoperative cardiac indices at 12 and 48
hours compared to Group 2 (3.14 and 3.57 l/min/m2 vs 2.6 and
3.01 l/min/m2, P � 0.05). Left ventricular work index (37.3 vs 31.5 g-m/m2,
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P � 0.04) improved in Group 1. Group 1 showed lower inotrope scores
(12.3 � 2.2 vs 28.2 � 3.6, P � 0.04), decreased incidence of arrhythmias
(6.6% vs 56.6%, P � 0.01), and decreased IABP usage (14.3% vs 33.3%,
P � 0.03). Duration of ventilation (mean 38.8 vs 42.8 hrs, P � 0.9) and length
of ICU stay (mean 3.4 vs 5.02 days, P � 0.08) were statistically not signifi-
cant but clinically significant. Serum Troponin-I (0.57 � .37 vs 0.82 � 7.5,
P � 0.39) and CPK-MB (5.5 � 1.82 vs 7.1 � 7.18, P � 0.54) levels were sta-
tistically not significant in both groups. There was no mortality in either group.
Conclusion: Substrate enhancement with GIK at an appropriate time i.e.,
after ACC release, improved myocardial performance and resulted in faster
recovery after CABG in patients with severe LV dysfunction.

A-203
Beta-endorphin plasma levels during regional myocardial
ischaemia and myocardial stunning in chronically
instrumented conscious dogs
M. Grosse Hartlage, M. Theisen, H. Van Aken, N. Monteiro de Oliveira, 
S. Rohling, T. Weber

Department of Anaesthesiology and Intensive Care, University Hospital of
Muenster, Muenster, Germany

Background and Goal of Study: In a previous study we have shown that
the opioid receptor antagonist naloxone improves recovery from myocardial
stunning in chronically instrumented conscious dogs (1). Beta-endorphin 
(�-end) release is a component of the neuroendocrine activation associated
with myocardial ischaemia (2). The aims of the present study were (a) to
determine whether myocardial stunning induces �-end release and (b) to
characterize the profile of �-end plasma levels during the time course of
myocardial stunning.
Materials and Methods: This study was approved by the local Animal Care
Committee. Ten dogs were chronically instrumented for measurement of
heart rate, left atrial, aortic and left ventricular pressure, coronary blood-flow
velocity and myocardial wall-thickening fraction (WTF). Occluder around the
left anterior descending artery (LAD) allowed the induction of a reversible
10 min LAD-ischaemia. Experiments were performed after a postoperative
recovery period of 12 days. Peripheral �-end levels were measured in dupli-
cate by radioimmunoassay under baseline conditions (BL), during ischaemia
and 1, 5, 15 and 30 min and 1, 3, 6, 12 and 24 h after the beginning of reper-
fusion. The haemodynamic parameters were recorded at the same points of
time. Data were analysed using Wilcoxon matched pair rank test. Statistical
differences were considered significant at P � 0.05. Data are presented as
mean � SD.
Results: �-end [pmol � l�1] BL plasma concentrations were 5.95 � 0.63. 
�-end levels increased significantly after induction of ischaemia with a peak
value of 13.11 � 1.64. They remained elevated after the first minute of reper-
fusion (9.34 � 1.21) and returned to BL levels after 5 min. Regional
ischaemia led to a reduction of WTF to negative values (�39 � 14% of BL).
Pre-ischemic WTF values were reached after 24 h of reperfusion.
Conclusions: Peripheral �-end plasma levels are increased during regional
myocardial ischaemia and early reperfusion in chronically instrumented con-
scious dogs. With regard to the findings of our previous study (1) these
results indicate that the endogenous opioid system has an important patho-
physiological role in myocardial stunning.
References:
1 Weber TP, et al. Br J Anaesth 2001; 86: 545–9.
2 Oldroyd KG, et al. Br Heart J 1992; 67: 230–5.

A-204
Mu opioid receptor antagonism reduces splanchnic perfusion
in chronically instrumented conscious dogs
M. Grosse Hartlage, J. Stypmann, H. Van Aken, M. Theisen, 
N. Monteiro de Oliveira, D. Lange, T. Weber

Department of Anaesthesiology and Intensive Care, University Hospital of
Muenster, Muenster, Germany

Background and Goal of Study: In a previous study we demonstrated that
the non-selective opioid receptor antagonist naloxone improves splanchnic
perfusion in chronically instrumented conscious dogs (1). The present study
investigates the effects of a selective 
-opioid receptor antagonism with
naloxonazine (NLX) on the regional blood flow distribution of intraabdominal
organs.
Materials and Methods: The study was approved by the local Animal Care
Committee. Ten healthy dogs were chronically instrumented for measure-
ment of heart rate (HR), left atrial and aortic pressure (MAP). Cardiac output

(CO) was assessed non-invasively by transthoracic Doppler echocardiogra-
phy. The regional blood flow (RBF) was determined with fluorescent micros-
pheres. Experiments were performed after a postoperative recovery period
of 12 days. In all animals, RBF and CO were assessed (a) before application
of the selective 
-opioid receptor antagonist (Baseline) and (b) 24 hours
after pretreatment with NLX (10 mg/kg i.v. over 30 min). Tissue samples were
taken in triplicate in a systematic way. Data were analysed using Wilcoxon
matched pair rank test. Statistical differences were considered significant at
p � 0.05. Data are presented as mean � SD.
Results and Discussions: In comparison to baseline, NLX resulted in a sig-
nificant reduction in arterial RBF [ml/min/g] of distal jejunum (0.37 � 0.04 vs.
0.24 � 0.03), proximal ileum (0.73 � 0.03 vs. 0.37 � 0.05), proximal colon
(0.75 � 0.06 vs. 0.4 � 0.04), distal colon (0.83 � 0.08 vs. 0.48 � 0.06), liver
(0.16 � 0.02 vs. 0.22 � 0.03), renal cortex (5.33 � 0.48 vs. 3.29 � 0.29),
renal medulla (0.38 � 0.05 vs. 0.22 � 0.03) and skeletal muscles
(0.38 � 0.04 vs. 0.14 � 0.02). The RBF of gastric corpus (1.29 � 0.08 vs.
1.42 � 0.06), gastric antrum (0.87 � 0.08 vs. 0.73 � 0.09), duodenum
(0.63 � 0.05 vs. 0.69 � 0.03), proximal jejunum (0.28 � 0.04 vs.
0.36 � 0.05), distal ileum (0.52 � 0.04 vs. 0.42 � 0.06), spleen (2.44 � 0.27
vs. 2.46 � 0.23) and pancreas (2.86 � 0.15 vs. 2.79 � 0.23) was not signifi-
cantly changed. CO (3.24 � 0.35 vs. 2.63 � 0.27 l/min), HR (90 � 8 vs.
92 � 11 bpm) and MAP (98 � 8 vs. 92 � 6 mmHg) remained unchanged.
Conclusion: The selective 
-opioid receptor antagonist NLX deteriorates
splanchnic perfusion in chronically instrumented conscious and normov-
olemic dogs. This effect is independent of the CO.
Reference:
1 TP Weber, et al. Anesthesiology 2002;96:438–41.

A-205
Influence of a TNF-beta gene polymorphism on 
perioperative renal dysfunction in cardiac surgery 
with cardiopulmonary bypass
S. Ziegeler, A. Raddatz, S. Weidner, H. Rensing

Department of Anesthesiology and Intensive Care Medicine, University of
Saarland, Homburg/Saar, Germany

Background and Goal of Study: Cardiac surgery with cardiopulmonary
bypass (CPB) can cause acute renal dysfunction perioperatively, which is
associated with an increased mortality. (1) It is also known, that genetic poly-
morphisms influence perioperative outcome. (2) Therefore, the aim of our
study was to investigate a possible association between a polymorphism in
the TNF-� gene and perioperative renal dysfunction after CPB.
Materials and Methods: After approval of the regional ethics committee,
62 patients undergoing elective coronary aortic bypass graft surgery were
enrolled consecutively. DNA was isolated from peripheral blood, amplified
with PCR and digested with a restriction enzyme. The genotypes were
assessed with gel electrophoresis. N-acetyl-glucosaminidase (NAG), frac-
tional sodium excretion (FSE), creatinine clearance (CC) and �1-microglobuline
(AMG) were measured as markers of tubular and glomerular renal dysfunction
at four time points perioperatively.
Results and Discussions: TNF-B1/B1 homozygotes had a higher increase
of FSE after CPB compared to the other genotypes, returning to their level
24 h postoperatively. Regarding NAG, TNF-B1/B2 heterozygote patients
showed a significant rise immediately post-CPB that declined to baseline
about one hour later, while the other genotypes had no significant changes.
TNF-B1/B1 individuals had the lowest increase of AMG as compared to the
other genotypes over the entire post-CPB course. No differences between
the genotypes could be detected for CC.
Conclusion(s): These results may suggest an association between the
TNF-� polymorphism and renal dysfunction after CPB. Our data could pos-
sibly result in an improved preoperative risk assessment and prophylaxis of
renal complications in cardiac surgery.
References:
1 Bove T, Calabro MG, Landoni G, et al, J Cardiothorac Vasc Anesth 2004; 18: 442–445.
2 Ziegeler S, Tsusaki BE, Collard CD, Anesthesiology 2003; 99: 212–219.

A-206
Adrenomedullin during renal transplantation
H. Shikama, Y. Morimoto

Department of Anesthesiology, Nakashibetsu Town Hospital, 
Nakashibetsu, Japan

Background and Goal of Study: Adrenomedullin (ADM) is known to be
vasorelaxing and natriuretic peptide. ADM is increased in patients with
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hypertension, heart failure and heart transplantation. It was reported that cir-
culating ADM was increased after renal transplantation (1). We investigated
when ADM plasma level elevated during kidney transplantation.
Materials and Methods: We studied 7 ASA 2–3 adult patients (age 24–55)
undergoing living-related renal transplantation in Hokkaido University
Hospital. We measured ADM concentrations after inducing anesthesia (T0),
just before reperfusion (T1), just after reperfusion (T2), 1 hour after reperfu-
sion (T3), and at the end of surgery (T4). Repeated measures ANOVA was
used for statistical analysis.
Results: Data (mean � SD) are shown in Table.

ADM (pmol/L)

T0 29.7 � 8.3
T1 38.6 � 7.4
T2 43.4 � 9.5
T3 55.7 � 19.3*
T4 77.2 � 26.3*#

*P � 0.05 vs T0, #P � 0.05 vs T3.

ADM concentrations increased in the course of surgery. ADM at T3, 4 signif-
icantly elevated compared to ADM at T0. In previous report (1), the mean
concentration of ADM after renal transplantation was 69.1 � 10.6, and this
value is similar to our result at T4 (77.2 � 26.3).
Conclusions: Our study showed that ADM plasma level elevated from
post-reperfusion, especially 1 hour after reperfusion, and continued to
increase until the end of surgery. We suggest that circulating ADM increases
after reperfusion and is kept at high level after kidney transplantation.
Reference:
1 Geny B. Transplant Proc 2001; 33: 3396–3397.

A-207
Predictors of atrial fibrillation following Off-pump CABG
H. Ueno, Y. Nakajima, K. Hosokawa, T. Mizobe

Department of Anesthesiology, Kyoto Prefectural University of Medicine,
Kyoto, Japan

Background and Goal of Study: Postoperative atrial fibrillation or flutter
(AF) is a common complication, with an incidence that is consistently
reported to range between 20% and 40% of patients after CABG, with little
change over the past 20 yrs. Postoperative AF is associated with increased
risk of stroke, and longer hospitalization. The pathophysiology of postoper-
ative AF is uncertain, and its prevention remains suboptimal. Age is the most
consistent predictor of AF following on-pump CABG according to the previ-
ous reports. Recent study documented that off-pump technique does not
reduce the incidence of AF. The aim of present study is to elucidate predic-
tors of AF after off-pump CABG.
Materials and Methods: A total of 265 consecutive patients undergoing
off-pump CABG surgery (Age 68 � 9 yr, m:f � 190:75) between 2001 and
2003 in our institution were enrolled in this prospective observational study.
Continuous ECG monitoring were performed at least 72 hr after surgery
depending on patients condition. 12-lead ECGs were recorded if arrhythmia
was suspected. Thereafter, intermittent ECG assessments were performed.
Results and Discussions: A total of 62 patients (31%) developed AF after
off-pump CABG. Stepwise multivariate analysis identified increased age (OR
10.2, CI 1.9–60.4), intraoperative low cardiac output (OR 0.04, CI 0.002–0.5),
and decreased intraoperative water balance (OR 0.07, CI 0.005–0.75) as the
independent predictor of postoperative atrial fibrillation. No significant dif-
ferences were found in postoperative AF incidence, and time distribution of
AF onset between our present findings concerning off-pump CABG, and
previous reports concerning on-pump CABG. Postoperative AF caused the
extension of ICU stay in off-pump CABG patients.
Conclusion: Maintenance of cardiac output along with appropriate hydra-
tion is necessary to prevent perioperative AF following off-pump CABG.
Larger patient numbers, and multi center studies are required to determine
the precise risk factors.

A-208
Poor intraoperative blood glucose control is associated 
with a worsened hospital outcome after cardiac surgery 
in diabetics
P. Lecomte, A. Ouattara, Y. Le Manach, N. Mabrouk, M. Landi, 
B. Riou, P. Coriat

Department of Anesthesiology, Pitié-Salpêtrière Hospital, Paris, France

Background and Goal of Study: The perioperative glycemic control
improves outcome of diabetic patients undergoing cardiac surgery (1). Most
of these studies focused on postoperative period. However, severe hyper-
glycemia during on-pump cardiac surgery in despite insulin therapy has
been reported (2). The aim of this study was to determine whether a poor
intraoperative glycemic control could be associated with a worsened hospi-
tal outcome.
Materials and Methods: After approval by our ethical commettee, 200
consecutive diabetic patients undergoing on-pump cardiac surgery were
included. The intraoperative insulin therapy was initiated as soon as blood
glucose level (BGL) was �180 mg/L according a standardized protocol. A
poor intraoperative glycemic control was defined by a four consecutive
BGL 	200 mg/L without any decrease until the end of the surgery. The pri-
mary outcome was early postoperative morbidity recently defined (3). A mul-
tivariate logistic regression analysis between patient with or without severe
morbidity during intensive care unit stay was performed. A P value of less
than 0.05 was considered significant.
Results and Discussion: A Insulin therapy was intraoperatively required 
in 36% of patients, a poor intraoperative glycemic control was observed 
in 18% of patients. The poor intraoperative glycemic control was signifi-
cantly more frequent in patients suffering from severe postoperative mor-
bidity (37% versus 10%, P � 0.001). The adjusted odd ratio for severe
postoperative morbidity among patients with a poor intraoperative glycemic
control as compared with patients without was 7.0 (95% confidence interval
2.7–18.2).
Conclusion: In diabetic patients, the poor intraoperative glycemic control is
significantly associated with a worsened hospital outcome. Our results sug-
gest that a tight glycemic control should be initiated from intraoperative
period in diabetic cardiac surgical patients.
References:
1 Furnary AP et al. J Thorac Cardiovasc Surg. 2003; 125: 1007–21.
2 Rassias AJ et al. Anesth Analg. 1999; 88: 1011–6.
3 Dupuis J-Y et al. Anesthesiology. 2001; 94: 194–204.

A-209
The erythropoietin receptor is expressed in the human heart
and upregulated after cardio/pulmonary bypass: role of
hypoxia and possible mechanism of myocardial 
protection
R. Depping, K. Kawakami, H. Ocker, J. Wagner, M. Heringlake, 
A. Noetzold, H.H. Sievers, K.F. Wagner

Department of Anesthesiology, University Luebeck, Luebeck, Germany

Background and Goal of Study: Erythropoietin (EPO) administration in
acute stroke revealed clinically significant neuroprotection. Recently, animal
experiments showed superior cardiac function in EPO treated animals sub-
jected to myocardial infarction. While in cell lines and rodent myocardium
the EPO receptor had been described, for the adult human myocardium
there is no such report to date. Therefore, we investigated adult human car-
diac tissue for the presence of the EPO receptor and to identify the cell types
expressing the EPO receptor.
Materials and Methods: After approval by the Institutional Review 
Board, ventricular tissue from the muscular septum obstructing the left 
ventricular out flow track (Morrow procedure) or right atrial tissue from 
the site of the venous canulation was obtained (n � 4 per group). Addi-
tional samples were obtained before and after cardio-pulmonary bypass
(CPB). Tissue samples were investigated for the EPO receptor and the 
transcription factor HIF-1alpha by RT-PCR, Western blot and (double)
immunohistochemistry.
Results and Discussions: We show for the first time that EPOR mRNA and
protein is indeed expressed in adult human atrial and ventricular tissue.
Cardiac EPO receptor positive cells were the cardiomyocytes of atrial and
ventricular origin as well as vascular endothelial cells. To investigate if the
EPO-receptor was hypoxia/HIF-1alpha regulated, tissue before and after
CPB was analyzed. Prior to CPB, HIF-1alpha was strongly upregulated con-
sistent with preexisting myocardial ischemia/hypoxia. After CPB HIF-1alpha
was decreased due to the improved perfusion following CABG, and the
EPO-receptor was markedly upregulated.
Conclusion(s): EPO-receptor is expressed in the human heart. These find-
ings encourage to investigate the potential of EPO-induced myocardial
cytoprotection in humans. The EPO-receptor in the heart appears not to be
regulated by HIF-1alpha.
Acknowledgement: Bundessportinstitut (VF 07/03/65/2004–5, RD/KFW).
Reference:
1 W. Jelkmann, and K. F. Wagner, Ann Hematol (2004)83:673–686.

Clinical and experimental circulation 57

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


A-210
The perioperative renal function in cyanotic versus acyanotic
children undergoing open heart surgery under sevoflurane
anaesthesia
B. Oc, S.B. Akinci, M. Kanbak, E. Satana, B. Celebioglu, U. Aypar

Department of Anaesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: There are few data on perioperative renal
function in cyanotic children (1). We aimed to investigate the perioperative
renal function in cyanotic versus acyanotic children undergoing open heart
surgery under sevoflurane anaesthesia.
Materials and Methods: After receiving ethical committee approval, 12
acyanotic patients (preoperative oxygen saturation: SaO2 	 85%) and 12
cyanotic children (SaO2 � 85%) were included. Sevoflurane was given at
concentration levels of 2% before cardiopulmonary bypass (CPB) and 1–2%
during CPB with BIS monitorization after standard anaesthesia induction.
Inorganic fluoride (IF), electrolytes, creatinine (Cr), urea nitrogen in serum
and urine samples, N-acetyl-�-D-glucosaminidase (NAG) in urine samples
were measured before induction (t1), before CPB (t2), during CPB (t3), after
CPB (t4), at the end of the operation (t5) and 24 hours postoperatively (t6). 
T-test and chi-square tests were used for statistical analysis.
Results and Discussions: The levels of serum uric acid levels were higher
in the cyanotic group (p � 0.05). While there were no differences in the lev-
els of serum and urine IF between the groups, the levels of serum IF at t2, t3,
t4, t5 and the levels of urine IF at t3, t4, t5, t6 were higher compared to t1 in
the cyanotic group. No differences were found in the levels of serum and
urine Cr, urea nitrogen and electrolytes and NAG levels between the two
groups. Data is given as mean � SD.

Acyanotic Cyanotic

Age(month) 55,8 � 36,4 40,3 � 23,1
Sex(F/M) 8/6 6/6
Weight(kg) 16,0 � 6,7 14,4 � 5,7
ACC time(min) 54 � 15 60 � 14
Anaesth.time(min) 215 � 48 228 � 33

Conclusion(s): We concluded that, renal function is affected similarly
despite increases the levels of inorganic fluoride, in acyanotic and cyanotic
children in sevoflurane anaesthesia undergoing open heart surgery.
Reference:
1. Oc B, Kanbak M, Akinci S. B, Satana E, Aypar. Ü. EJA Vol 21, Suppl. 32, 2004.

A-211
Low cardiac troponin I elevations predict in hospital mortality
after major vascular surgery
Y. Le Manach, G. Godet, M. Bertrand, M.H. Fléron, J.P. Goarin, P. Coriat

Department of Anesthésie Réanimation, Pitié-Salpétrière, Paris, France

Background: Cardiac Troponin I (cTnI) is the most reliable cardiac bio-
marker for the post operative period. Elevation upper than 1.5 ng/mL usually
define myocardial infraction and are known to be associated with increased
mortality. The aim of the study was to evaluate association between low cTni
elevations (below 1.5 ng/mL) and in hospital mortality.
Material and Methods: All patients scheduled for abdominal aortic surgery
from September 1995 to November 2002 were included. CTnI measure-
ments were done for each patient at recovery and on POD 1 to 3, and in
case of cardiac complication. Only peak values were retained in this study.
Patients with major surgical complications were excluded. Multivariate
analysis was performed to determine variables associated with in hospital
mortality.
Results and Discussion: Global observed mortality is 4.2%. cTnI level, Age
and Lee Risk Score1 were independent predictors of in hospital mortality.
Low cTnI elevations were associated with increased in hospital mortality:

Table: cTni levels association to in hospital mortality after abdominal aortic surgery

Variables OR 95,0% C.I. for OR p

Post Operative cTni Peak
Upper than 1,5 ng/mL 8.1 2.9; 22.8 0.0001
Abnormal Below 1,5 ng/mL 3.9 1.8; 8.4 0.0001
Normal 1.0 – –

Age (1 year increase) 1.05 1.03; 1.14 0.003
Lee Risk Score1

(by 1 point increase) 2.7 1.6; 4.7 0.001

Hosmer Lemeshow statistic is 5,841 (p � 0,665; df:8).

Conclusions: Each cTni elevation was associated with increased mortality.
Abnormal value of this biomarker, even low, should be considered as impor-
tant postoperative adverse events, and should require adapted treatment.
Reference:
1 Lee TH, et al. Circulation 1999; 100: 1043–9.

A-212
Prevalence of genetic mutations and incidence of VTE in
caucasian pregnant women
S. Pascale, P. Paganelli, P. Scafuri, L. Pascale, G.A. Rossano, 
F.S. Taccone, E. Capozzi

Department of Anaesthesiology and Intensive Care Uni, Malzoni Medical
Center, Avellino, Italy

Background and Goal of Study: Thromboembolic events are leading
cause of maternal morbidity and mortality. The risk of venous thrombosis in
women increases 5-fold during pregnancy: with any additional risk factors,
this frequency increases further. Finally, women with a history of throm-
boembolic events are at an especially increased risk of recurrence when
they become pregnant. (1)
Materials and Methods: From Jan 2002 to Jan 2003 were admitted to our
department 2200 pregnant women. We screened for thrombophilic genetic
mutations 600 women: 40% was non 0 blood type, 33% BMI 	29, 27%
age 	35 years.

The patients underwent: Ultrasonography Duplex Scan; Colour Doppler
Caval Vein; TC Spiral Scan Caval Vein, Iliac Veins, Femoral Veins, blood
assays for S Protein, C Protein, ATIII, DDIMER cut-off line 	500, throm-
bophilic agents (Factor II, Factor V Leiden, MTHFR).
Results and Discussions: Of 378 non mutated women (2.6%) (9 women)
developed VTE – of 222 women were affected of genetic mutations for
thrombophilia 23% (55 women) developed VTE. (chi-square 54.97;
P � 0.0001.

Factor II 44 (19%)
MTHFR 140 (63%)
Factor V Leiden 38 (17%)

92.2% Etherozygosis 7.8% Homozygosis

Of the 3 women who developed proximal-high (femoral and iliac veins)
VTE 1 was affected of Factor V Leiden homozygosis and MTHFR homozy-
gosis, 2 were affected Factor V Leiden homozygosis and MTHFR heterozy-
gosis. These women were treated with positioning vein caval filter for the
presence of fluctuant thrombus. Other 52 women were developed proximal
medium VTE (popliteal veins) were treated with conventional methods using
LMWH and elastic stocks. (2)
Conclusion(s): Thromboembolic venous disease is multifactorial and
increases in percentage in pregnant women over 35 years old with throm-
bophilic genetic mutations and also in overweight women during pregnant
period.
References:
1 Linqvist P, Dahlback B, Marsal K. Obstet Gynecol. 1999;94:595–5.
2 McRae SJ, Ginsberg JS. Circulation 2004;100 (Suppl 1):I-3–I-9.

A-213
Oculocardiac reflex and EtCO2 level during eye surgery
L. Agolli, S. AgolliI, A. Hoxha, I. Ohri

Department of Anesthesia and Intensive Care, University Hospital Center
“Mother Theresa”, Tirana, Albania

Background and Goal of the Study: We noted that the severity of an ocu-
locardiac reflex may be influenced by the expired carbon dioxide (CO2) 
concentration(1). The diving reflex is increased by high CO2 concentrations.
We determined if high or low expired CO2 affected the severity of the oculo-
cardiac reflex.
Materials and Methods: With approval by our Department Committee, 30
pediatric patients having ophthalmologic survey were studied. A standard
inhalation induction and maintenance of anesthesia with Halothane was per-
formed. The patients were intubated and an intravenous catheter placed. No
patients received any anticholinergic. The patients were then randomized to
beginning with either a high (50 mmHg) or low (25 mmHg) expiratory CO2

concentration as measured by Nardomed III Multispec spectrometer. The
patients respirations were controlled. A standardized 200 gm traction was
placed on an extraocular muscle while the electrocardiogram (ECG) was
recorded. The opposite (low or high) expired CO2 concentration was then
obtained by controlled ventilation. The ECG was again recorded during a stan-
dardized 200 gm on an extraocular muscle. The location of the extraocular
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muscle under traction was noted for both episodes. The number of severe
bradycardia episodes (�50% of baseline heart rate) with extraocular trac-
tion for each group was noted.
Results and Discussion: The mean age of the patients studied was
7.7 � 7.2 years. The mean low and high expired CO2 concentrations were
28.3 � 4.1 and 48.8 � 6.9 mmHg, respectively. Expiratory Halothane con-
centrations during the two episodes of testing were 1.4 � 0.3 and 1.3 � 0.4
(P � 0.1). There were three (10% of patients) episodes of severe bradycar-
dia with extraocular traction during the high expired CO2 concentration and
only one (3.3% of patients) during the low. The mean change in heart rate
with extraocular traction during the period of high and low expired CO2 were
17.7 � 18.2% and 12.1 � 14.8%, respectively (P � 0.06)(2).

There were more clinically significant bradycardia episodes with high
expired CO2 concentration that during low (10% vs 3.3%) and there was a
trend for a greater drop in mean heart rate with high episodes CO2.
Conclusion: It may be benefical to avoid hypercardia during ocular surgery
for not having severe oculocardiac reflex(3).
References:
1 JAPP Phys. 1983; 54: 166.
2 Smith. An.in Ophthalmology 1989; 90: 109.
3 L.A. Revista Mjekesore 1997; 30–31.

A-214
Troponin-T for detecting myocardial ischemia in patients
undergoing different anesthesia techniques for 
transurethral resection
A. Uluc, A. Altan, E.Ozyuvaci, S. Erturk, A. Helvaci

Hospital Department of Anesthesiology, SSK Okmeydani Educational
Hospital, Istanbul, Turkey

Background and Goal of Study: It is well known that cardiac complica-
tions are more frequently encountered in elderly patient population after
transurethral resection of prostate (TUR-P) (1,2). The aim of the study was to
assess the early recognition of myocardial injury in patients, scheduled for
TUR operations under general, spinal or epidural anesthesia.
Methods: ASA I–II, 45 cases randomly divided into 3 groups to receive
either general anesthesia, spinal anaesthesia or epidural anesthesia.
Preoperative ECG, Creatinin kinaze muscle and brain (CK-MB), creatinin
phosphokinaze (CPK) and Troponin-T (Tn-T) levels were evaluated in all
patients. Intraoperative hemodynamic parameters were recorded at 5., 10.,
15., 20., 30., 40., and 60. minutes. Laboratory tests were repeated in the
postoperative period.
Results: CK-MB, CPK values of all cases have increased in the postopera-
tive (p � 0.05). Clinical findings of ischemia were detected only in two cases.
Tn-T tests were positive in 9 cases of the general anesthesia group, in 9 of
the spinal anesthesia and in only one case of the epidural anaesthesia
group.
Conclusion: We conclude that epidural anesthesia may be superior than
general or spinal anesthesia in TUR-P operations when myocardial protec-
tive effect is considered.
References:
1 Edwards ND, Callaghan LC, White T, Reilly CS. Br J Anaesth 1995;74: 368–72.
2 Evans JW, Singer M, Chapple CR et al. Br J Urol 1992;14: 666–71.

A-215
Comparison the effects of inhalation anaesthetics and TIVA
on post-perfusion injury in cardiopulmonary bypass
S. Poçan, M. Özsoy, M. Gökben, M. Kuyumcu, Ç. Tütüncü, S. Özkan

Department of Anaesthesiology and Reanimation, GATA Haydarpaþa
Training Hospital, Ýstanbul, Turkey

Background and Goal of Study: In our study, we searched the effects of
inhalation anaesthesia and TIVA on ischemia-reperfusion injury during car-
diopulmonary bypass surgery (CPBS). We aimed to compare the effects of
two different anaesthetic methods on myocardial protection.
Material and Methods: The study were performed in 59 patients under
open heart surgery. The patients were divided into three groups randomly.
There were given desflurane in group I (n � 20), sevoflurane in group II
(n � 20) and TIVA in group III (n � 19) patients. The patients were prepared
for operation with standart method and were 5 mg diazepam premedicated
preoperatively. There were given to patients 2 mg kg�1 propofol,
10–25 mcg kg�1 fentanyl for induction. Patients were intubated after
0.1 mg kg�1 vecuronium bromide injection.There were given to group I
1–4 mcg kg�1h�1 fentanyl by infusion and 1–3 MAC desflurane, to group II
1–4 mcg kg�1h�1 fentanyl by infusion and 1–1.5 MAC sevoflurane and to
group III 0,3–12 mcg kg�1min�1 fentanyl and 0,07 mg kg�1h�1 midazolam by

iv infusion for maintenance of anaesthesia. During the CPB perfusion pres-
sure was hold same level (60–80 mmHg) in all patients. Patients were oper-
ated under moderate hypothermic (28–32°C) condition. Arterial blood
samples were taken in preoperatif period (S0), and 2nd hours (S1), 24th hours
(S2) in post-pump period. Serum AST, ALT, CK-MB, cTnI and proinflamma-
tory cytokine levels (IL-6, IL-8 and TNF-�) were analysed in blood samples.
Results and Discussion: Serum CK-MB, cTnI, ALT, AST, IL-6, IL-8 and
TNF-� levels increased in all groups at 2nd and 24th hour after CPB
(p � 0.001).
Conclusion: There was no difference between inhalation anaesthesia and
TIVA, above myocardial protective and pharmacological preconditioning
effects in CPBS (1).
Reference:
1 El Azab Sr, Rosseel PMJ, de Lange JJ et al. Eur J Anaesthesiol. 2002; 19: 276–282.

A-216
Comparison between endocrine stress response 
and myocardial markers of cardiosurgical patients 
undergoing a total intravenous anesthesia (TIVA) with 
propofol and balanced anesthesia with sevoflurane under
neurologic monitoring
M. Winterhalter, T. Engels, N. Rahe-Meyer, C. Gras, C. Hagl, J. Zuk, 
H.A. Adams, S. Piepenbrock

Department of Anesthesiology, Hannover Medical School, Hannover,
Germany

Background and Goal of Study: We investigated the course of stress
response from patient undergoing a total intra-venous anesthesia (TIVA)
compared to a balanced anesthesia with Sevofluran under Neurologic mon-
itoring and its influence on myocardial ischemia parameters after coronary
surgeries.
Materials and Methods: Prospectively randomised studies with two
groups (A, B) of each 20 patients of ASA risk group III, who were undergoing
coronary artery bypass graft surgery (CABG) using extracorporeal circula-
tion (ECC). The study was approved by ethical committee and all patients
gave their written consent. Group A balanced anesthesia with Sevofluran
(0,5–2 vol%), Fentanyl and Pancuronium. Group B TIVA with Propofol ca.
3–10 mg/Kg/h, Fentanyl and Pancuronium. In both groups anesthesia was
induced with propofol. Also during ECC anesthesia was maintained with
Propofol in both groups. Concentration of anesthetic agents in all groups
was titrated to maintain a BIS index value of 40. Additionally AEP and conti-
nous galvanic skin reflex measurements were carried out. Perioperatively
epinephrine, norepinephrine, ADH, ACTH and cortisol were determined at
seven particular points of time (T). Moreover, intraoperative hemodynamic
parameters were registered as well as CK, CK-MB and troponin T at 3T
postoperatively. Statistical evaluation by ANOVA. Level of significance was
determined by p � 0.05.
Results and Discussions: Demography, hemodynamic data and neuro-
logic monitoring parameters were comparable between both groups.
Significant differences between ADH (pg/ml) T3 34.1 � 46.8 (A) vs. 9.8 � 7.0
(B), T5 58.7 � 48.6 (A) vs. 38.5 � 56.3 (B); epinephrine (pg/ml) T4
105.8 � 146.8 (A) vs. 62.9 � 105.8 (B), T5 307.7 � 399.2 (A) vs. 66.9 � 69.4
(B); norepinephrine (pg/ml) T5 3330.7 � 5685.2 (A) vs. 621.3 � 475.1 (B); as
well as cortisol (
g/dl) T5 19.7 � 7.9 (A) vs. 14.0 � 6.6 (B) and T7 17.3 � 7.2
vs. 12.0 � 6.4.
Conclusion(s): Under comparable depth of anesthesia a TIVA with 
propofol, showed a minor course of endocrine stress response in compari-
son to a balanced anesthesia with sevofluran. In contrast to other studies,
there was no significant difference between the groups concerning 
postoperative course of CK, CK-MB and troponin-T in coronary surgery
patients.

A-217
What’s the signification of very low increases of troponin Ic
levels after vascular surgery? A retrospective study
D. Fagnoul, E. Engelman, L. Barvais

Department of Anaesthesiology, CUB Hopital ERASME, Brussels, Belgium

Background and Goal of Study: Troponin Ic is a highly sensitive marker of
cardiac injury[1] including for postoperative myocardial infarction. Troponin Ic
and outcome were closely associated in acute coronary syndromes, and the
same results were observed during the early postoperative period[2]. The pri-
mary end-point of this retrospective study was to determine the impact of a
very small postoperative increase in troponin Ic level to a value between 0.4
to 1.5 ng/ml on long term survival.
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Materials and Methods: We reviewed 1477 operations of vascular surgery
from January 2001 to June 2004.

76 patients who had troponin Ic blood levels between 0.4 and 1.5 ng/ml
during the first 72 postoperative hours, were matched with 76 patients who
underwent the same surgery, and had the same demographic characteris-
tics, but no troponin increase during the 72 first hours after surgery. The
mortality and cardiac outcome after a one to three years follow-up period
were studied.
Results and Discussions:

Case n � 76 Control n � 76 P value RR (%) (CI95)

All major cardiac events 25 9 0.00312* 278 (138;556)
ECG alteration 3 3 NS 100 (20.8;480)
De novo angina pectoris 10 2 0.03* 500 (113;2210)
Myocardial infarction 12 4 0.06 300 (101;889)
Death (all causes) 15 6 0.032** 250 (102;610)

*chi square test, **generalized Wilcoxon test.

Conclusion(s): Even small increases of troponin Ic levels were associated
with an increased risk of mortality and cardiac events up to three years after
vascular surgery.
References:
1 Cummins B et al. Cardiac specific troponin I radioimmunoassay in the diagnosis of

acute myocardial infarction. Am Heart J 1987; 113: 1333–44.
2 Landesberg G et al. Association of cardiac troponin, CK-MB and postoperative

myocardial ischemia with long term survival after major vascular surgery. J Am Coll
Cardiol 2003; 42: 1547–54.

A-218
Extubate cardiac valve patients in the operating room: high
thoracic epidural anesthesia (HTEA) in combination with
minimal invasive surgical approach
R. Mauri, D. Vadilonga, J. Bonvini, F. Siclari, T. Cassina

Department of Anesthesiology and Intensive Care, Cardiocentro Ticino,
Lugano, Switzerland

Background and Goal of Study: To assess the effectiveness, safety and
advantages of High Thoracic Epidural Anesthesia (HTEA) combined with
general anesthesia in terms of rapid extubation and post-operative pain
control.
Materials and Methods: We retrospectively studied 19 patients (9 aortic, 9
mitral, 1 tricuspid valve) who underwent elective valvular cardiac surgery via
right thoracotomy from 01.01.2003 to 01.12.2004. There were 12 male and
7 females. Mean age was 55.9 � 7.9. Mean ASA Class was 2.6 � 0.5 and
mean Euroscore Class was 3 � 2.3.

HTEA was performed by insertion of a 19G catheter at Th2–Th3 level the
day prior to surgery.

Epidural anesthesia was maintained by boluses of ropivacaine 1% 4 ml
and general anesthesia with propofol 4–10 mg/Kg/h.

Patients were extubated while still in the operating room if respiratory and
hemodynamic parameters were acceptable. Epidural analgesia was main-
tained with continuous infusion of ropivacaine 0.2% with fentanyl 5 mcg/ml
at a rate 4–8 ml/h for 48 hours.

Pain scores (0 � no pain, 10 � worst pain) were recorded for 48 hrs by a
trained nurse.
Results and Discussions: Mean time of surgery and cardiopulmonary
bypass were respectively 219 min � 45 and 124 min � 30, 16 patients
(84.2%) were extubated in the OR. Mean time to extubation was 12 � 7 min.
No patient was reintubated. Mean pain scores were 1.8 � 1.8 at 12 hrs,
1.2 � 1.5 at 24 hrs and 0.8 � 1.5 at 48 hrs. There were no adverse effects.

Conclusion(s): HTEA combined with general anesthesia in patients under-
going valvular surgery via right thoracotomy is safe, permits rapid extubation
and guarantees optimal analgesia in the post-operative phase.

A-219
Lactate metabolism during SIRS induced by 
heated intraoperative intraperitoneal chemotherapy
procedure
S. Sibon, O. Pérus, A. de la Chapelle, M. Bouregba, J. Bernard, 
J. Bereder, M. Raucoules-Aimé

Department of Anesthesiology, CHU Nice, Nice, France

Background and Goal of Study: Hyperthermic intraperitoneal chemother-
apy (HIIC) for treatment of peritoneal carcinomatis is an aggressive therapy,
and may induce metabolic disorders. The aim of this prospective study was
to analyse the changes in lactate metabolism in splanchnic (S) and muscle
tissue from (M) areas.
Materials and Methods: ASA 1 and 2 patients with cardiovascular or
metabolic disease were excluded. The anaesthetic protocol was the same
for all patients, no lactate solution was infused. Arterial and venous (basilic
and splanchnic veins) lactate samples were drawn: just before the HIIC (T0)
and after 90 min of HIIC (T1). Tissular Lactate utilization was estimated with
lactate extraction: Exlactate � Lactate arterio-venous gradient/[lactatearterial].
100 (%). A negative value means that the area is globally a lactate producer
and conversely.

Statistics: Data (mean � SD), Student t.
Results and Discussions: 43 patients included (7 M, 36 F)

(mmol/l) T0 T1

Art. lactate 0.96 � 0.43 2.99* � 1.23
S veinous lactate 1.22 � 0.38 3.1*° � 1.1
M veinous lactate 1.1 � 0.35 2.7* � 1.1
Temperature (°C) 34.1 � 0.8 38* � 0.7

Vo2 (ml/min/m2) 134 � 22 171* � 35

*p � 0.05 T0 vs T1, °p � 0.05 S vs M.

Conclusion(s): HIIC induced a mild hyperlactatemia that is correlated with
temperature augmentation. S and M areas were both lactate producers
before HIIC, but M area became lactate consumer during HIIC: this fact con-
firm hypothesis that resting muscle may play an important role in lactate
removing during metabolic stress.

Tissular lactate extraction course

p � 0.001 T0 vs T1  *p � 0.05 M vs S area
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A-220
Comparison of volume- and pressure-controlled ventilation
during laparoscopic bariatric surgery
C.G.G. Van der herten, L.E.C. De Baerdemaeker, P. Pattyn, L.L. Szegedi,
E.P. Mortier

Department of Anaesthesiology, Gent University Hospital, Gent, Belgium

Background and Goal: Obesity has become a worldwide endemic problem.
More and more bariatric surgery is performed, on more and more compro-
mised patients. There are several surgical techniques, but the laparoscopic
method has gained in frequency. Management of such patients faces the

anesthesiologist with complex ventilatory problems. The purpose of the
present study was to evaluate two ventilatory techniques (pressure (PCV) vs.
volume controlled (VCV)) during laparoscopic bariatric surgery.
Materials and Methods: After Institutional Review Board approval, 20
adult consenting patients, scheduled for elective gastric banding operation
were studied. Anesthesia was standardized: induction with remifentanil,
propofol and rocuronium, and maintenance with TCI remifentanil and
sevoflurane. Rocuronium was added if necessary. After an initial period of
VCV with a tidal volume of 10 ml/kg and at a respiratory rate (RR) of 12 and
surgical insufflation, the patients were allocated randomly to two groups:
Group VCV (n � 10) received a tidal volume (VT) of 10 ml/kg (ideal body
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weight IBW) in VCV, and Group PCV (n � 10) with the airway pressure set to
provide a VT of 10 ml/kg IBW. RR was adjusted to maintain an ETCO2

35–40 mmHg. Ventilatory variables were kept constant. Electrocardiogram,
invasive radial arterial pressure, expired end-tidal carbon dioxide tension
(ETCO2), airway pressures and arterial oxygen saturation were continuously
monitored. The parameters were recorded with the Rugloop® software. Data
were analyzed with the Tukey-Kramer test. Data are mean (SD).
Results: No differences were found in the demographic characteristics of
the two groups, nor in the values obtained before insufflation. The hemody-
namic characteristics remained stable in the two groups. The pH and PCO2

values increased in both groups after surgical insufflation, but in the Group
PCV this increase was higher as compared to the Group VCV (46.4 (3.72) vs.
43.5 (5.95) mmHg, p � 0.01).
Conclusions: Giving the difficulty of coping with CO2 elimination during
laparoscopic bariatric surgery, we conclude that volume controlled ventila-
tion is better in these cases than pressure controlled ventilation.

A-221
Effects of total intravenous anesthesia vs balanced
anesthesia on arterial oxygenation and shunt fraction during
one-lung ventilation
L. Santambrogio, M.C. Grande, G. Verde, A. Braschi

Department of Anesthesia 1, IRCCS-San Matteo Hospital, Pavia, Italy

Background and Goal of Study: In vitro and in animal experiments halo-
genated agents reduce pulmonary vasoconstriction response to hypoxia.
Clinical studies in patients undergoing one-lung ventilation (OLV) are less
conclusive. The aim of the present study is to compare effects of balanced
anesthesia and total intravenous anesthesia (TIVA) on arterial oxygen ten-
sion during OLV.
Materials and Methods: 45 patients requiring OLV for thoracic surgery
were randomly assigned to receive TIVA (propofol � remifentanil) or bal-
anced anesthesia (sevoflurane 1.5–2% � fentanyl). Exclusion criteria: renal
insufficiency, liver dysfunction, ischemic or valvular heart disease. Arterial
and mixed venous blood samples and hemodynamics were measured
before and during OLV.
Results and Discussions: The 2 groups didn’t differ in preoperative condi-
tions. During OLV paO2; paO2/FiO2; SpO2; End-Tidal CO2 and shunt fraction
(Qs/Qt) were significantly different as summarized in the table (mean � SD)
and shown in the graph:

AGB TIVA p

paO2 mmHg 100,56 � 37,7 155,58 � 28,8 �0,0001
paO2/FiO2 187,50 � 75,2 338,17 � 62,9 �0,0001
spO2% 93 � 3,3% 97,52 � 2,1% �0,001
FiO2% 55 � 6 46 � 3 �0,01
EtCO2 mmHg 33,82 � 3,0 36,82 � 3,0 �0,01

Conclusion(s): During OLV arterial partial pressure of O2 values with TIVA
were greater than those with balanced anesthesia. Propofol improved oxy-
genation and shunt fraction during OLV compared with sevoflurane.
References:
1 Abe K., Anesth Analg 1998; 87(5): 1164–9.
2 Beck D.H., Br J Anaesth 2001; 86: 38–43.

A-223
Intraoperative bronchoscopy prevents hypoxia during one
lung anaesthesia for transthoracic oesophagectomy
G. Papakitsos, S.C. Elliot, A. Mallick

Anaesthetics, Leeds Teaching Hospitals, Leeds, United Kingdom

Background: Malposition of an endobronchial double lumen tube (DLT) can
affect oxygenation during one lung ventilation (OLV). We investigated the
incidence of hypoxaemia during OLV following fibreoptic bronchoscopy to
verify or readjust DLT placement post patient repositioning for thoracotomy.

Methods: A total of 43 consecutive ASA physical status II–III patients
undergoing oesophagectomy were studied. Patients were anaesthetised
and the trachea was intubated with a left sided broncho-cath (Mallinckrodt).
Following the abdominal stage of surgery patients were repositioned for tho-
racotomy. FOB was then performed to confirm a distance between the
carina and the end of the tracheal lumen of 0.5–1.0 cm; to visualise the
bronchial cuff inflation to ensure no herniation; to identify the left upper lobar
bronchus and verify the distance from the origin of this and the end of
bronchial lumen at 0.5–1.0 cm. Arterial blood gases were analysed ten min-
utes after onset of OLV and then at 30-minute intervals. If PaO2 was �9.5 kPa,
DLT position was rechecked by FOB. The single operator was asked to
assess right-sided lung collapse using a 0–10 rating scale where 0 repre-
sented no deflation and 10 complete collapse.
Results: Following FOB readjustment of the DLT was performed in six
cases (14%). In five cases the left upper lobe bronchus was not fully visu-
alised and in one case there was herniation of the bronchial cuff. Ventilatory
parameters were unchanged pre and post OLV except for instituting a PEEP
of 5–10 cm H2O to the left lung. Patients were haemodynamically stable
throughout OLV. The single operator rated right lung collapse for all patients
at either 9 or 10. One patient had profuse intraoperative secretions but none
experienced severe arterial hypoxaemia (PaO2 � 9.5 kPa or SaO2 � 94%).
Conclusions: The use of intraoperative FOB following patient repositioning
for thoracotomy detects and leads to correction of DLT malposition poten-
tially eliminating the associated complications of hypoxaemia and insuffi-
cient lung deflation during OLV. We would recommend the use of FOB to
check DLT placement following patient repositioning for thoracotomy.

A-224
Lung preservation during cardiopulmonary bypass
D. Segal, Z. Adler, R. Leiba, A. Ziser

Department of Anesthesiology, Rambam Medical Center, Haifa, Israel

Background and Goal of Study: Lung preservation during cardiopul-
monary bypass (CPB) is controversial. Several studies have examined the
best treatment to minimize the respiratory failure after cardiac surgery. In this
study, we investigated three modalities of lung preservation during CPB.
Materials and Methods: The local Ethics committee approved this random-
ized, controlled prospective study. Sixty adult (age 18–80) patients undergo-
ing elective cardiac surgery were randomly divided into three groups (20
patients each). Continuous positive airway pressure with air or 100% oxygen
was given during CPB to patients in groups 1 and 2 (G1-Air, G2-O2). Patients
in G3 were disconnected from the ventilator during CPB (G3-DC). Measure-
ments and calculations of arterial blood gases (ABG), dynamic (Cdyn) and
static Cstat lung compliance, PaO2/FiO2 ratio were performed after the
induction of general anesthesia, prior to CPB and 30, 60, 120 and 240 min-
utes after discontinuation the CPB.

Differences between ABG and respiratory parameters, between the
groups, were done by using ANOVA. P � 0.05 was considered statistically
significant.
Results and Discussions: All patients completed the study. Demographic
and surgery data were similar in all groups. Arterial blood gases, the
PaO2/FiO2 ratio, Cdyn and Cstat were similar in all three groups at each time
point. Compared with pre CPB values, the PaO2/FiO2 was lower in all groups
after CPB (P � 0.006, 0.006, 0.003).
Conclusion: The three methods were found to provide similar lung preser-
vation during CPB. The selection of each of the methods, have a minor
impact on postoperative lung function.

A-225
Effects of almitrine during anesthesia with sevoflurane for
one lung ventilation
S. Bermejo, L. Gallart, J. Vallès, T. Silva-Costa-Gomes, S. Pacreu, R. Aguiló

Department of Servei dAnestesiologia, Hospital del Mar, Barcelona, Spain

Background and Goal of Study: Almitrine attenuates hypoxemia induced
by one lung ventilation (OLV).1,2 Up to now, all the studies have been con-
ducted during intravenous anesthesia, and there are not studies evaluating
the association of sevoflurane and almitrine. Sevoflurane causes vasodilation
and could counteract the vasoconstriction induced by almitrine. Our aim
was to evaluate if almitrine can be useful to improve oxygenation during
sevoflurane anesthesia for OLV.
Materials and Methods: Sixteen consecutive patients undergoing open
chest surgery and anaesthesia with sevoflurane randomly received treat-
ment (T) with placebo or almitrine (16 
g/Kg/min). Respiratory and hemody-
namic parameters were determined at the following times: room air (C),
lateral decubitus with 100% O2 (2LV), after 20 minutes of treatment and
before OLV (2LV � T), after 10, 20 and 30 minutes with open chest OLV
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(OLV10, OLV20, OLV30). Student’s t-test was used to compare groups in
every control point.
Results and Discussion: No differences were observed in PaO2 and shunt
fraction between groups almitrine and placebo at the analyzed control points.
However, mean pulmonary artery pressure (mPAP) increased in patients
receiving almitrine (p � 0.002)*.

Conclusions: Preliminary data suggest that almitrine, when routinely
administered during anesthesia with sevoflurane for OLV: 1 – does not atten-
uate hypoxemia, contrary to intravenous anesthesia; 2 – increases mPAP.
References:
1. Moutafis M. et al. Anesth Analg 2002; 94:830–4.
2. Gallart L. et al. Eur J Anaesthesiol 2002; 19:A248.

Acknowledgement: Grant from FIS 01/1586, Spain.

A-226
Effect of positive airway pressure during cardiopulmonary
bypass on post-bypass oxygenation
V. Shenoy, J. Brombacher, K. Karthikeyan, A. Kumar, J.E. Hall, 
J.S. Mecklenburgh

Department of Anaesthetics, University Hospital of Wales, Cardiff, 
United Kingdom

Background: Atelectasis is found in as many as 64% of chest radiographs
after CPB and may cause hypoxemia and shunt (1). It is controversial
whether Continuous Positive Airway Pressure (CPAP) during CPB improves
postoperative oxygenation (2). This study compared the effect of 0, 5 and
10 cmH2O CPAP during CPB on post bypass oxygenation.
Methods: With Ethics approval, a randomised study of 48 patients having
coronary artery bypass grafts was conducted. A standard anesthetic was
given. The patients were in 3 groups receiving either 0, 5 or 10 cmH2O CPAP
at FiO2 0.21 during CPB. In both 5 and 10 CPAP groups, 5 cm PEEP was
used during reventilation. Arterial blood gas analysis was carried out at
30 min, 4 h and 8 h after bypass and AaDO2 calculated. Kruskal-Wallis test
was used for analysis and p � 0.05 considered significant.
Results: Median [inter-quartile range] AaDO2.

AaDO2 (mmHg)

CPAP (cmH2O) 30 min 4 h 8 h

0 253* [185–339] 168 [127–218] 146 [107–221]
5 179 [110–264] 138 [87–221] 236 [121–354]

10 157 [131–212] 138 [100–159] 132 [91–196]

* p � 0.012.

Conclusion: Application of CPAP of 5 and 10 cmH20 during CPB improves
oxygenation immediately after bypass compared to no CPAP, but the
improvement is not sustained at 4 or 8 h postoperatively.
References:
1 Magnusson L, Zemgulis V, Wicky S et al. Anesthesiology 1996; 87:1153–63.
2 Loeckinger A, Kleinsasser A, Lindner KH et al. Anesthesia and Analgesia 2000;

91:522–7.

A-227
The effect of an alveolar recruitment strategy during one lung
ventilation and the response to PEEP
M.J. Yepes, N. Diaz, E. Alsina, B. del Blanco, F. Ramasco, R. Roses

Department of Anestesia, reanimación y terapeútica del dolor, Hospital
Universitario de laPrincesa, Madrid, Spain

Background and Goal of Study: We studied the effect of the alveolar
recruitment strategy (ARS) on gas exchange during OLV and the effect of the
positive end expiratory pressure (PEEP) on the extravascular lung water
(ELWI) in patients under thoracic surgery.
Materials and Methods: Prospective observational trial that includes 10
cases of thoracic surgery with OLV. These data are preliminary because the
study is still open. The ARS was applied selectively to the dependent lung

after the thorax opening with the patient on lateral position. Previously we
maintained the OLV ventilation: IPPV, VT 6–8 ml/Kg, PEEP:0, FR 12–16. ARS
protocol: Respiratory frequency 15 rpm, PIP and PEEP were sequentially
increased from 30/10 to 40/20 in steps. After ARS we maintained PEEP of 6
in all patients. The FiO2 was the necessary to keep Sat O2 	 90%. Data col-
lected: demographic, ASA, arterial blood gases, haemodynamic parameters
with PICCO Plus, and respiratory parameters. The patients were studied at:
(A)15 min after open thorax with OLV and just before ARS, (B) 15 minutes
after ARS, (C)At the end of the surgery.
Results and Discussions: There are not differences in the demographic
data. 60% were right lobectomy and 40% left lobectomy.

Before ARS After ARS End of surgery

PaO2 117 � 0.7 147 � 10 140 � 2.8
Compliance 20 � 4 28.5 � 2.12 29 � 2
ELWI 9 � 4 7.5 � 3 8.5 � 2

80% of the patients improve the PaO2 after the maneuver, At the beginning
ELWI decreases but at the end of the surgery is similar to the previous value.
Conclusion: Our ARS is effective to improve the oxygenation and the res-
piratory parameters during OLV.
References:
1 Anesth analg 2004; 98:1604–9.
2 Intensive Care Med 2003; 29; 2026–33.

A-228
Pressure control versus volume control ventilation 
during anesthesia – preliminary study
E. Christidou, K. Spanopoulos, M. Nastou, B. Macrakis, E. Blougoura, 
T. Petropoulou

Department of Anesthesia, Papageorgiou General Hospital, Thessaloniki,
Greece

Background and Goal: Pressure control ventilation (PCV) is a widely used
mode of ventilation in mechanically ventilated patients in ICU. The goal of
this prospective study is to access respiratory mechanics and arterial oxy-
genation at different patients during anesthesia under PCV versus volume
control ventilation (VCV).
Materials and Methods: 17 ASA I–III, mean age 61.53 years, undergoing
general anesthesia were studied. Laparoscopic surgery was excluded.
Preoperative PaO2 (mmHg) was recorded. Patients were ventilated by a
Julian-Drager anesthesia machine with either VCV at settings: FIO2 � 0,5%,
tidal volume 8–10 ml/kg, time I:E � 1:2, PEEP � 5, for 30 minutes. PaO2,

PaCO2 (mmHg), airway pressures (mbar), ETCO2 (mbar) and pulmonary
compliance (Compl-ml/mbar), were recoded. Then the machine was switched
to PCV adjusting to deliver the same settings as for VCV for 30 min and the
same set of measurements performed. The percentage of difference of param-
eters between the two modes was calculated.

Statistical analysis was performed by independent samples T-test and
bivariate correlation tables.
Results and Discussion: Data results (mean (SD) are shown in the table:

Corr 
% Change at preop

VCV PCV PCV vs VCV PaO2

PaO2 166.6 (61.9) 173.7 (53.7) 2.2 (28.1) 0.03
PaCO2 31.2 (3.3) 30.7 (2.8) �0.8 (6.5) 0.19
ETCO2 26.1 (3.2) 25.5 (2.8) �2.0(13.3) �0.36
P Peak 24.4 (4.7) 21.3 (4.9) �13.4 (8.5) �0.29
Compl 44.7 (13.1) 45.2 (13.6) �0.1(8.5) �0.16

There was no significant difference (p 	 0.05) of measured parameters
between PCV vs VCV. There was a wide range of percentages of change of
measured parameters as seen in the table. There was no correlation found
between preoperative PaO2 and % change of measured parameters at PCV.
Conclusions: PCV can be used during anesthesia, as it seems to be simi-
lar to VCV. Investigations to determine the population who may benefit from
this mode of ventilation may be useful.
Reference:
1 Natalini G. et al J Clin Anesth. 2001;13:436–9.

A-229
A new software for computed tomography lung measurement
D. Chiumello, M. Cressoni, M. Racagni, L. Landi, A. D’Adda, S. Azzari, 
S. Terragni, M. Lazzerini, B. Finamore

Department of Anesthesia and Critical Care, Policlinico Hospital, Milano, Italy

Background and Goal of Study: The use of computed tomography (CT) in
the management of ALI/ARDS patients is quite common, due to the possible
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additional clinical informations and influence on patient’s treatment. With the
new spiral CT scan is possible to measure the total lung volume, the percentage
of lung tissue and gas, being a linear correlation between the physical den-
sity and the CT coefficient of attenuation.

Aim of this study was to evaluate in vitro a new computer program “Maluna”
(University of Mannheim, Germany) dedicated to measure the lung volume,
weight and gas/tissue ratio.
Materials and Methods: A series of different known volumes of water (100,
500, 1500 and 2000 ml) were studied. In addition, the contrast material was
diluted with water to obtain solutions of increasing concentrations (0, 0.5, 1,
1.5, 2.5 and 5%). The spiral CT was performed at 120 KV and 240 mA. Each
CT section was manually delineated by a trained physician. The total volume
was computed as the total number of voxels present in a given region times
the volume of the voxels while the CT number was directly related to the
physical density.
Results and Discussions: In the panel is shown the Bland Altman’s analysis
between the known volumes of water and the measured volumes by
“Maluna”. We found a linear correlation between the concentration of contrast
material and CT attenuations read by Maluna (r2 � 0.99, Y � 2.6 � 83X).

Conclusion(s): These data show that “Maluna” is able to correctly compute
the volumes in a huge range and CT number.

A-230
Repeatibilty of the quantitative analysis of lung computed
tomography in ALI/ARDS patients
D. Chiumello, M. Cressoni, M. Racagni, L. Landi, A. D’Adda, S. Azzari, 
S. Terragni, M. Lazzerini, B. Finamore

Institute of Anesthesia and Critical Care, Policlinico Hospital,Milano, Italy

Background and Goal of Study: The CT scan allows an accurate morpho-
logic analysis of an “ARDS” lung. In addition with the spiral CT it is also 
possible a quantitative analysis using dedicated software. However due to
the necessity of a manually drawing of the lung (i.e., to include the lung
parenchyma and to exclude big vessels, trachea, pleural effusion,…) it
would be possible to increase the error of the analysis.

Aim of this study was to evaluate the accuracy of analysis between
trained physician (4 medical doctor) and two radiology.
Materials and Methods: We enrolled 12 intubated sedated paralyzed
ALI/ARDS patients (mean age 63.5 � 16.9 years, BMI 24.1 � 4.7 Kg/m2,
ventilated with a tidal volume of 532 � 195 ml, PEEP 11.2 � 1.9 cmH2O,
PaO2/FiO2 205 � 57).

The CT scan was performed independently from this study.
CT scan was done, in static conditions, at end expiration 5 or 15 cmH2O

of PEEP and at end inspiration 45 cmH2O of airway pressure. The exposures
were taken at 120 KV and 250 mA.

The lung volume, weight and the distribution of lung weight between the
different compartments was measured using the “Maluna” software
(University of Mannheim, Germany).
Results and Discussions: Results are expressed as mean � standard
deviation.

Physicians Radiology

Total volume (ml) 3956 � 1608 3598 � 1654
Total weight (mg) 1419 � 471 1391 � 449
Weight hyperinflated (mg) 41 � 79 41 � 82
Weight normally inflated (mg) 442 � 160 440 � 164
Weight poorly inflated (mg) 439 � 269 419 � 270
Weight not inflated (mg) 496 � 350 489 � 362

Conclusion(s): These show that the quantitative analysis although required
a physician to manually drawing the region of interest of the lung, present a
very low of inaccuracy.

A-232
The variability of indices of oxygenation
K. Ingram, J.G. Hardman

Department of Anaesthesia, University Hospital, Nottingham 
United Kingdom

Background and Goal of Study: Quantification of the impairment of 
oxygenation allows monitoring of critically ill patients’ disease severity and
treatment efficacy and allows stratification for research. Current indices
include PaO2/FIO2 and venous admixture (QS/QT). Although these have
been shown to be dependent upon FIO2,1 they are widely used. Previous
investigators used a lung model to examine the effect of FIO2 on PaO2/FIO2

and QS/QT.1 The model lacked tidal ventilation and hypoxic pulmonary
vasoconstriction (HPV). Our aim was to re-examine the relationship using a
sophisticated pulmonary model.
Materials and Methods: Extra-pulmonary shunt fractions of 10–40% of
cardiac output were set in a validated, computational model of the human
respiratory system,2 and ventilation-perfusion defects were added to attain
a measured shunt fraction of 40% of cardiac output at FIO2 0.3. Tidal vol-
ume was adjusted to set PaCO2 at 5.1 kPa at FIO2 0.3. We varied FIO2 from
0.3 to 1.0 and recorded the resulting values of PaO2/FIO2 and QS/QT.
Results and Discussion: In the figure, open symbols describe QS/QT and
solid symbols describe PaO2/FIO2. Both varied with changing FIO2. The
induced variation in PaO2/FIO2 and QS/QT differed from previous findings.1

Conclusion(s): PaO2/FIO2 and QS/QT do not independently quantify 
oxygenation-defect. We suggest that our results disagree with previous work
because of the incorporation into our model of HPV and tidal ventilation.
References:
1 Nirmalan M et al. Br J Anaesth 2001; 86: 477–85.
2 Hardman JG, Aitkenhead AR. Anesth Analg 2003; 97: 1840–5.

A-233
Intraoperative lung water changes: correlation with
pulmonary edema after liver transplantation
M. de Nadal, D. Ruiz, C. Bosch, A. Camps, D. Varona, A. Mora

Department of Anesthesiology, Vall dHebron University Hospital, 
Barcelona, Spain

Background and Goal of Study: In patients undergoing orthotopic liver
transplantation (OLT), intrathoracic blood volume (ITBV) has been shown to
increase after reperfusion and to influence pulmonary function (1). Pulmonary
edema is common after OLT and will influence postoperative recovery in
transplant patients (2). This study was designed to determine the incidence
of radiological pulmonary edema in the first 24 hours after transplantation
and its relationship with intraoperative extravascular lung water (ELWI)
changes.
Materials and Methods: We reviewed 87 chest radiographs from 29
patients who had undergone OLT, obtained before surgery, immediately after
surgery and 20–24 hours after surgery. Films were assessed for evidence of
pulmonary edema using a standarized system (3). ITBV and ELWI were
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determined using the PiCCO system, pulmonary capillary wedge pressure
(PCWP) was monitored through a pulmonary artery catheter. Volumetric,
hemodynamic and oxygenation index changes (�) were collected intraoper-
ative and at the times the 2 postoperative films were obtained. Blood loss,
duration of ventilation and ICU stay was also recorded.
Results and Discussions: The incidence of postoperative pulmonary
edema (PE) was 55%.

No PE (n � 13) PE (n � 16)

Child’s class (A/B/C) 2/5/6 3/6/7
ICU stay (days) 8.4 � 5 11.2 � 8
Ventilation (hours) 5.5 � 1.7 110 � 117*
Blood loss (L) 3.5 � 2 3.2 � 1.9
�ELWI (%) 16 � 24 49 � 49*
�PCWP (%) 37 � 43 31 � 26
�PaFi (%) 26 � 16 34 � 17

Results in mean � SD. *P � 0.05.

Conclusion(s): Postoperative radiological edema was found in 55% of
patients and was associated with longer ventilatory support and with intra-
operative increases in ELWI. Monitoring ELWI changes may predict patients
at risk for pulmonary edema after liver transplantation.
References:
1 Krenn CG. Transplantation 2000;69:
2 Snowden CP. Liver Transpl 2000;6:466–470.
3 Milne EN. Am J Roentgenol 1985;144:879–894.

A-234
The effect of lung-protective ventilation – a new viewpoint of
pathological share forces
J. Eberhardt

Clinic of Anaesthesiology and Intensive Care Medicine, 
Behandlungszentrum Vogtareuth, Vogtareuth, Germany

Background and Goal of Study: “Open up and keep the lung open” (1) is
a discussed concept in the last years of lung protective ventilation avoiding
share forces by cyclic reopening of atelektasis. Explaining normal lung volume
change by alveolar recruitment/decruitment (R/D), there is a discrepance for
understanding ventilator induced lung injury (VILI).
Materials and Methods: In a mathematical model we define two popula-
tions with different surfactant concentrations, that means with a different
opening and closing behavior. Pressure-dependent compliance curve repre-
sents a normal distribution of opening pressures. PV-Diagram represents 
the sigmoid integral curve of distribution, that means the number of
opened/closed alveolar units at a defined transpulmonary pressure tp.
Results and Discussions: In a R/D-Model we have stable situations in the
regions of the asymptotes of the PV-curve: most of alveolar units are opened
or closed. The inflection point reflects the most instable state: a little drop of
tp leads to a great change of opened or closed alveolar units. In a region
with nearly the same surfactant content, this will not produce a great num-
ber of shear forces, so that a ventilation with a drop of tp within the mean
alveolar opening pressure of the second population (high PEEP, low driving
pressure) will have a lung-protective character. A ventilation with a drop of tp
having a span from one mean alveolar opening pressure of the first popula-
tion to the other of the second population, will produce pathological share
forces with VILI.
Conclusion(s): Lung-protective ventilation can be explained by avoiding
pathological share forces between two different populations (with their own
R/D-behavior) maintening the simple R/D-Model for lung volume change in
accord with visualizing studies of the last years (2,3).
References:
1 Lachmann, B. Intensive Care Med (1992); 18: 319–321.
2 Escolar, JD. Histol. Histopathol (2002); 17: 383–392.
3 Carney, DE. AJRCCM (1999); 160: 1697–1702.

A-235
Functional residual capacity assessment during open and
closed tracheo-bronchial suctioning
H. Heinze, J. Schumacher, M. Grossherr, W. Eichler

Department of Anaesthesiology, University Clinic Schleswig-Holstein,
Campus Lübeck, Lübeck, Germany

Background and Goal of Study: The method of functional residual capac-
ity (FRC) evaluation by oxygen washout is applicable routinely at bedside, in
controlled ventilation as well as in spontaneous breathing patients (1). We
studied the impact of two different suctioning methods on FRC.
Materials and Methods: The LUFU system (Draeger, Luebeck, Germany)
estimates FRC by oxygen washout, a variant of multiple breath nitrogen
washout. A sidestream O2-analyser calculates FRC from the end-inspired
and end-expired O2 concentrations during fast changes of FiO2. After
approval of the local ethics committee and written informed consent we
measured FRC six times (measuring interval 4 min.) in postoperative cardiac
surgery patients without pre-existing lung diseases during 6 hours after sur-
gery; 3 times before (the mean defined as basal value (pre)) and 3 times after
(t1, t2, t3) a standard suctioning procedure (20 sec, 14 F catheter, 200 mmHg
negative pressure). The patients were ventilated with biphasic airway 
pressure ventilation. The control group (n � 7) was disconnected from 
the ventilator during suctioning (Open suctioning [OS]), while in the interven-
tion group (n � 7) a closed-suctioning system (Kendall Comp., Mansfield,
USA) was used and so positive airway pressure was maintained (Closed
suctioning [CS]).
Results and Discussions: There were no technical problems during meas-
urements. FRC remained unchanged in group CS (3,3 � 1,5 l (pre);
3,4 � 1,2 l (t3) (n.s.)) and decreased significantly in group OS (3,3 � 1,5
l (prä); 2,9 � 1,5 l (t2), p � 0,028; 3,0 � 1,3 l (t3), p � 0,018) (Mean � SD,
Wilcoxon-Test). There were no differences between the two groups at 
any time point. There were strong inter individual differences in both 
groups, not only in total values, but also concerning the time course after 
OS or CS.
Conclusion(s): OS reduces FRC immediately after suctioning. The conse-
quences of different suctioning procedures cannot be predicted because of
strong inter individual differences, so it seems to be of considerable interest
to measure FRC in ventilated patients routinely. Larger studies are recom-
mended to address this issue.
Reference:
1 Eichler W, et al. J Clin Monit 17: 195–201, 2002.

A-236
Elimination of PFC during partial liquid ventilation in open 
and closed breathing systems
P. Schober, C.T. Wilms, R. Kalb, S.A. Loer

Klinik für Anaesthesiologie, Universitätsklinikum Düsseldorf, Düsseldorf,
Germany

Background and Goal of Study: So far, partial liquid ventilation has 
only been performed with open breathing systems. The elimination of 
perfluorocarbons (PFC), which is mainly due to evaporation via the bron-
chial system, is determined by its physical and chemical properties as 
well as the ventilatory settings (1). We tested the hypothesis that the 
amount of eliminated PFC can be significantly reduced by closed circle 
ventilation. Moreover, we examined whether the use of a heat and moisture
exchanger (HME) influences the elimination rate. This is clinically relevant 
as the eliminated PFC volume needs to be replaced during partial liquid 
ventilation.
Materials and Methods: With approval of the local District Animal
Investigation Committee, male Wistar rats (n � 7) were anaesthetised with
ketamine. The trachea, heart and lungs were removed en bloc and sus-
pended from a force transducer. The lungs were ventilated with a tidal vol-
ume of 10 mL/kg, a respiratory rate of 40 breaths per minute and an I/E-ratio
of 1:1 with an open breathing system (FiO2 � 0,21). Thereafter, PFC was
instilled into the trachea (10 mL/kg) and the evaporative loss was determined
by means of change in lung weight. After baseline values have been
reached, the same amount of PFC was again instilled and the lungs were
then ventilated with a closed circuit system. In additional pilot lungs (n � 3)
the same amount of PFC was instilled and the lungs were ventilated with an
open breathing system with an HME attached between the tracheal tube
and the respirator.
Results and Discussions: The elimination half-life of PFC during partial liq-
uid ventilation was significantly longer in a closed circle system than in an
open breathing system. (557 � 179 min. vs. 83 � 7 min, mean � SD;
p � 0,001, t-test). Longer half-lifes (above 10 hours) were also observed
with an HME.
Conclusions: Ventilation with a closed circle system significantly reduces
perfluorocarbon elimination during partial liquid ventilation. Similar effects
are observed with an HME.
Reference:
1 Loer SA, Kindgen-Milles D, Tarnow J. Eur Respir J 2002; 20: 1499–1504.
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A-237
Combined application of perfluorohexan vapor and
optimization of PEEP does not improve oxygenation
significantly
M. Huebler, M. Asmussen, J. Bleyl, M. de Abreu, S. Stehr, A. Heintz, T. Koch

Department of Anesthesiology, University Hospital, Dresden, Germany

Background and Goal of Study: The inhalative application of perfluoro-
hexan vapor (PFH) improves oxygenation and mechanical lung function 
in oleic acid-induced lung injury [1,2]. The surfactant-like characteristics 
of PFH have been discussed as a possible explanation. A study using a 
surfactant-depletion injury model showed less positive effects [3]. The aim
of this study was to determine the effects of PFH on oxygenation and relative
lung perfusion distribution (Qrel) at different PEEP levels.
Materials and Methods: All experiments were performed in accordance
with local Government Guidelines. After induction of anaesthesia 15 rabbits
were ventilated (volume controlled FiO2 � 1.0; PEEP � 5 mmHg) and moni-
tored. Lung injury was induced with NaCl-lavage. After randomization eight
animals were treated with 18 vol% PFH, 7 animals served as control (CTR).
Every 60 min PEEP was increased by 5 mmHg. The distribution of Qrel was
determined with fluorescent microspheres. Statistical analysis was per-
formed with ANOVA for repeated measures and Kaplan Meier survival rate
analysis with Log-Rang-statistics. p � 0.05 was considered to be significant.
Results and Discussions: The increase of PEEP led to a significant
increase in arterial pO2 (p � 0.001, no between group difference). Lethal
effects were observed only after an increase to a PEEP of 15 mmHg.
Ventilation pressure was similar in both groups. CTR animals perished sig-
nificantly earlier than CTR (5/7 vs. 1/8, p � 0.03). In the PFH group a Qrel
equilibration between caudad and cranial and a redistribution from hilus to
peripheral regions was observed (p � 0.03).
Conclusion: Additional application of PFH does not improve oxygenation
while optimizing PEEP in comparison to control animals. PFH application
with high PEEP leads to significant changes in Qrel. PFH treated animals tol-
erated higher PEEP levels than controls.
References:
1 Bleyl JU et al. Anesthesiology 1999; 91: 461–9.
2 Hübler M et al. Anesthesiology 2001; 95: 1414–21.
3 Hübler M et al. Crit Care Med 2002; 30: 422–7.
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A-238
Extrapulmonary effects of the oleic acid lung injury model
J. Claesson, S. Lehtipalo, M. Hultin, O. Winso

Department of Anaesthesia and Intensive Care, Umea University Hospital,
Surgical and Perioperative, UMEA, Sweden

Background and Goal of Study: Oleic acid (OA) lung injury is thought of as
a local lung injury model. We tested the hypothesis that OA infusion, besides
its pulmonary effects, has intrinsic effects on intestinal circulation, metabo-
lism and oxygenation. Further, we aimed to study the distribution of OA to
extrapulmonary tissues.
Materials and Methods: 17 juvenile female pigs were studied. 4 animals
received 3H labeled OA, 7 animals received OA and 6 animals served as
controls. OA 0.1 ml/kg was given as a 30 minute infusion. In the 4 animals
receiving 3H OA the experiment was terminated 45 minutes after OA infu-
sion, and tissue samples from lungs, liver, stomach, jejunum and colon was
analyzed for 3H OA radioactivity. In the other 2 groups animals were followed
for 240 minutes with measurements of portal blood flow, jejunal mucosal
perfusion, jejunal tissue oxygenation, mesenteric lactate flux and mesenteric
oxygen delivery and extraction.
Results and Discussions: OA was found in all tissues studied, albeit in
small amounts in the intestines (Table 1).

Table 1. % recovered 3H activity of given dose.

Lung 16,6 � 3,4
Liver 9,0 � 0,5
Stomach 0,3 � 0,1
Jejunum 1,0 � 0,3
Colon 0,4 � 0,1

OA infusion caused a moderate lung injury with expected pathophysiologi-
cal circulatory and ventilatory derangements. For a given mesenteric oxygen
delivery, mesenteric oxygen uptake was consequently higher after OA infu-
sion in the OA group than in the control group.
Conclusion(s): OA is distributed in small amounts to the intestine in the OA
lung injury model. We found an increase in mesenteric oxygen uptake rela-
tive to delivery in the OA group, possibly due to local inflammation.
Acknowledgement: We wish to thank Professor Gunilla Olivecrona and
Professor Björn Biber for valuable exchange of ideas.

A-239
Endothelin-1 impairs alveolar liquid clearance and
accelerates edema formation in normoxia and hypoxia
M.M. Berger, C. Schieber, M. Dehler, H.J. Bardenheuer, P. Bartsch, H. Mairbaurl

Department of Anesthesiology, University Hospital Heidelberg, 
Heidelberg, Germany

Background and Goal of Study: Noncardiogenic pulmonary edema occurs
in many clinical conditions associated with alveolar hypoxia (e.g. acute lung
injury, drug side effects) or high-altitude exposure. The basic mechanisms
leading to edema formation remain uncertain and might include increased
capillary pressure, altered vascular permeability, and reduced alveolar liquid
clearance. Because endothelin-1 (ET-1) plasma levels are elevated during
hypoxia, we investigated the effects of ET-1 on hypoxic pulmonary edema
formation in isolated ventilated and perfused rat lungs.
Materials and Methods: Lungs were perfused with albumin-containing salt
solution at constant hydrostatic pressure and exposed to normoxia (N) or
hypoxia (H, 1,5% O2) with or without ET-1 (0,8 
M) added to the perfusate. To
assess pulmonary edema formation, increases in lung weight and survival
time (time until tidal volume decreased to 0) were monitored. Microvascular
pressure was measured by double occlusion. In separate experiments, net fluid
transport across alveolar epithelium was estimated by measuring the reab-
sorption of instilled buffer that contained FITC-dextrane as alveolar marker.
Results and Discussion: H and ET-1 accelerated lung weight gain (min-
utes � SEM to reach 1000 mg: N 261 � 17; H 175 � 20, ET-1 157 � 12;
p � 0,003, One-Way ANOVA) and reduced lung survival time (H 53,4 �

8,9% and ET-1 45 � 3,4%; p � 0,001). Fluid reabsorption was �23,9 �

9,7% in N. In contrast, H (�19,4 �13,8%) and ET-1 (�23,1 � 13,7%)
caused net fluid accumulation (p � 0,05). These effects were aggravated by
combination of H with ET-1. ET-1, but not H, increased microvascular pres-
sure (11 � 1,5 vs. N 1,5 � 0,5 cm H2O; p � 0,001) and alveolar protein con-
centration (236 � 61% vs. N; p � 0,05), indicating that a hydrostatic
component with increased vascular permeability contributes to ET-1-(but
not necessarily to H-) induced pulmonary edema.
Conclusions: This is the first study indicating that ET-1 reduces alveolar liq-
uid clearance, a mechanism that, in combination with increased pulmonary
microvascular pressure and increased vascular permeability, might con-
tribute to formation of pulmonary edema. Hypoxia seems to aggravate the
effects of ET-1.

A-241
Increased pulmonary PDE activity is responsible for
hyporesponsiveness to inhaled nitric oxide
Ch. Bopp, A. Klein, B.M. Graf, M.M. Gebhard, E. Martin, R. Gust

Department of Anesthesiology, University of Heidelberg, Heidelberg, Germany

Background and Goal of Study: Pulmonary hyporesponsiveness to
inhaled nitric oxide (iNO) is an unresolved clinical phenome (1). Pulmonary
vasoreactivity (pVR) to iNO is impaired in rats 2–18 hours after Lipopolysac-
charid (LPS)-challenge (2). The goal o this study was to test the role of the
PDE in endotoxemia by application one PDE sensitive (8-Br-cGMP) and one
insensitive (8-pCPT-cGMP) cGMP analogue in isolated lungs over 24 h.
Materials and Methods: Adult Sprague-Dawley rats (300–350 gm BW) were
injected i.p. with (n � 34) or without (n � 9) 0.5 mg/kg E.coli 0111:B4 LPS. 2,
10 and 18 h after LPS, lungs were isolated perfused. Then, pulmonary artery
pressure (PAP) was elevated by 6–8 mmHg using U46619. Change of PAP
(%) in response to 10�6M and 10�5M of cGMP analogues was measured.
Results and Discussions: In controls both analogues induce an equal
pVR. In LPS-treated rats no change of pVR to 8-pCPT-cGMP at 2, 10 or 18 h
compared to untreated controls was detected. In contrast, 8-Br-cGMP
resulted only in a slight pVR 2, 10 and 18 h after LPS-challenge.

# p � 0.05 vs. control, § p � 0.05 vs. 8-B-rcGMP; mean � SEM.
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Conclusion(s): The pVR after 8-Br-cGMP in isolated perfused lungs after
LPS-stimulation is reduced compared with lungs treated with 8-pCPT-
cGMP indicating an increased PDE activity in the lung in endotoxemia over
18 h. Especially in early endotoxemia this mechanism could play an impor-
tant role in the development of hyporesponsivenss to iNO.
References:
1 Krafft et al., Chest 1996, 109: 486–493.
2 Holzmann et al., Am J Physiol 271: L981–L986, 1996.

A-242
Anti-inflammatory effect of sevoflurane in endotoxin-induced
lung injury
D. Suter, D. Spahn, L. Reyes, C. Booy, T. Pasch, B. Beck-Schimmer

Institute of Anaesthesiology, Universtiy of Zurich, Zurich, Switzerland

Background and Goal of Study: Endotoxin-induced lung injury is a very
useful experimental system for the characterization of immunopathogenic
mechanisms in acute lung injury. The inflammatory response of alveolar
epithelial cells (AEC) to lipopolysaccharide (LPS) has been shown in previ-
ous studies (1). Although tracheal, bronchial and alveolar epithelial cells are
exposed to volatile anaesthetics throughout the duration of anaesthesia,
only rare data exist about the effect of anaesthetics on these lung cells. The
purpose of this study was to investigate the effect of the volatile anaesthetic
Sevoflurane on LPS-injured AEC.
Materials and Methods: AEC cells were exposed to 1.1 Vol. % Sevoflurane
for 0.5 h (control group without Sevoflurane), followed by LPS stimulation for
5 h (or stimulation with phosphate-buffered saline as a control). Proteins from
chemoattractant protein-1 (MCP-1), cytokine-induced-neutrophil-chemoat-
tractant-1 (CINC-1), and macrophage inflammatory protein-1� (MIP-1�) were
analysed in the supernatant with ELISA and Western blot technique. In addi-
tion, chemotaxis assays were performed with neutrophils. Analysis of vari-
ance (ANOVA) was used to assess the statistical significance of differences.
Results and Discussions: Exposing cells to Sevoflurane showed a 50%
downregulation of MCP-1 protein in the Sevoflurane-LPS group compared
to Non-Sevoflurane-LPS cells (p � 0.05). CINC-1 concentration in LPS-
stimulated cells decreased by 20% (p � 0.05) with Sevoflurane pre-treatment,
MIP-1� concentration by 32% (p � 0.05). Chemotaxis assays showed less
chemotactic activity in Sevoflurane-treated LPS cells (33% decrease,
p � 0.001).
Conclusion(s): This study shows for the first time a protective effect of the
volatile anaesthetic Sevoflurane regarding production of inflammatory medi-
ators in the LPS-induced lung injury.
Reference:
1 Beck-Schimmer B et al. Eur Respir J 2002; 19, 1142–1150.

Acknowledgement: This grant was supported by Abbott, Switzerland, and
the Lungenliga, Switzerland.

A-243
Regulation of the cellular expression of the new lung-specific
protein hypoxia-induced mitogenic factor (HIMF)
A. Günther, I. Lohse, R. Depping, N. Sommer, A. Hempel, B. Löh, J. Klein,
E. Hartmann, D. Li, K.F. Wagner

Department of Anesthesiology, University Luebeck, Luebeck, Germany

Background and Goal of Study: In chronic hypoxia, the integrity of the
alveolar-capillary unit of the lung is disturbed. Hypoxia Induced Mitogenic
Factor (HIMF) has been implicated in the cellular proliferation during lung
maturation as well as in chronic hypoxic lung disease. To date, little is known
about the factors regulating HIMF.
Materials and Methods: Therefore, cell line screening for HIMF expres-
sion, recombinant HIMF over-expression, siRNA and two-hybrid analysis
were employed to approach HIMF expression regulation.
Results and Discussions: Recombinant, tagged HIMF was produced in a
cartridge system. To standardize the different batches of recombinant HIMF
a bioassay using adipocytes was developed. Primary rat type II pneumocytes
showed little HIMF expression at baseline but hypoxia (3% O2) significantly
induced HIMF protein. Since HIMF has a n-terminal secretion sequence we
were interested to analyze the cellular pathways of HIMF secretion. Using
siRNA technology we investigated the effect of a knock down of compo-
nents of the protein transport pathway on HIMF secretion.
Conclusion(s): We characterized in detail factors of the regulation of HIMF
expression. Interference with HIMF secretion might prevent pulmonary remod-
eling characteristic of chronic obstructive lung disease.
Reference:
1 K. F. Wagner et al. Am J Respir Cell Mol Biol 31 (2004) 276–282.

Acknowledgement: Supported by the University Luebeck (KFW) and the
NIH (to DL, KFW R01 HL75755-01).

A-245
The influence of acute hypercapnia and priming of 10 ng/kg
endotoxin on oxidative metabolism of bronchoalveolar
lavage-derived alveolar macrophages in mechanically
ventilated rabbits
B. Misztal, A. Makowski, H. Billert, K. Safranow, E. Marzec-Lewenstein, 
R. Bohatyrewicz

Department of Anaesthesiology and Intensive Care, Pomeranian Medical
University, Szczecin, Poland

Background and Goal of Study: Permissive hypercapnia can attenuate
tissue injury connected with phagocyte stimulation and respiratory burst. It
is also known that endotoxin (LPS) translocation and mechanical ventilation
might modify the function of phagocytes and reactive oxygen intermediates
(ROI) production. In this study we investigated endotoxin priming stimulation
on rabbit’s alveolar macrophages (AM) derived from bronchoalveolar lavage
(BAL) after normocapnic and isooxic hypercapnic mechanical ventilation.
Materials and Methods: The 40 Chinchilla rabbits were randomised into 4
groups: normocapnia (N), normocapnia with endotoxin (NE), hypercapnia
(H), hypercapnia with endotoxin (HE) were anaesthetised with sodium pen-
tobarbital and intubated. After 30 min 10 ng/kg LPS Escherischia coli was
intravenously injected in the NE and HE groups. In the H and HE groups 5%
CO2 was added to the mixture of air and O2 during ventilation and created
PaCO2 between 8–10.7 kPa. After 4 hrs of mechanical ventilation the
bronchi were rinsed with 40 mL of isotonic saline. BAL cells were counted.
Luminol-dependent chemiluminescence (ChL) was used to estimate the
hydrogen peroxide production with activating stimuli: zymosan (ZY), phorbol
myristate acetate (PMA) and N-formylmethionyl-leucyl-phenylalanine
(fMLP). Results were analysed by Kruskal-Wallis and Dunn tests.
Results: Data (Mean and SD) are shown in the table.

AM/BAL 1  106/mL ChL ZY (Vs) ChL PMA (Vs) ChL fMLP (Vs)

N 0.7 � 0.51*# 9.97 � 9.57 4.25 � 5.67 4.62 � 5.98
NE 2.47 � 0.84# 30.04 � 17.01 10.76 � 10.77 11.10 � 13.11
H 0.31 � 0.34*# 21.93 � 27.75 14.66 � 11.00 8.12 � 5.23
HE 1.8 � 1.30* 8.78 � 5.41 2.07 � 1.98 3.0 � 0.82

*p � 0.005 HE vs N and H; #p � 0.005 NE vs N and H.

Conclusions:
1. Acute hypercapnia does not influence the alveolar macrophages count

and hydrogen peroxide production.
2. Priming with 10 ng/kg of LPS increased the alveolar macrophages number

in BAL, in mechanically ventilated rabbits without direct impact on BAL
cells oxidative metabolism.

A-246
Transtracheal ventilation at different degrees of upper airway
obstruction evaluated with a mechanical lung model
M.A. Staber, J. Henderson

Department of Anaesthesia, Inverclyde Royal Infirmary, Greenock, 
United Kingdom

Background and Goal: In a “can’t intubate, can’t ventilate” crisis insertion
of an endotracheal tube (ETT) through the cricothyroid membrane can be
live-saving (1). We studied the performance of 4.0 and 6.5 uncuffed ETTs at
different degrees of upper airway obstruction and lung conditions using a
mechanical lung model (VT-1).
Materials and Methods: The VT-1 (Bio-Tek, USA) can simulate normal
lung, COPD and emphysema. Corrugated tubing was used as a tracheal
model and connected to the inlet (internal diameter (ID) 12 mm) of the VT-1.
A Y-piece was attached to the top of the “trachea”. Through one arm ETTs
were inserted via a seal until tip was mid trachea. At the other arm different
degrees of outflow obstruction from total to no obstruction were set.
Ventilation was with an Ambu Bag, using both hands, and uncuffed ETTs
size 4.0 and 6.5.
Results and Discussions: With 100% outflow obstruction both ETTs 4.0
and 6.5 provided adequate ventilation regardless of the underlying lung con-
dition. With an ETT 4.0 tidal volumes of over 750 mls and minute volumes of
over 8 l/min were achieved. ETT 6.5 achieved similar tidal volumes, but
higher minute volumes of over 12 l/min. With less obstruction more air
bypassed the ETT on inspiration with decrease in lung ventilation. Ventilation
of normal lungs with an ETT 4.0 and 50% obstruction (ID 6 mm) reduced
tidal volumes to around 200 mls with a corresponding minute volume of
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around 6.5 l/min. 50% obstruction in COPD and emphysema caused a drop
in tidal volumes to around 100 mls and 80 mls respectively. Minute ventila-
tion dropped below 2 l/min. At low levels of obstruction minute volume
approached zero. A similar pattern of worsening ventilation was recorded for
the ETT 6.5 although the critical level of obstruction at which ventilation
becomes inadequate is lower.
Conclusion: The use of uncuffed ETTs (4.0, 6.5) in transtracheal ventilation
with partial or no upper airway obstruction led to ineffective ventilation, in
particular with pre-existing lung disease. Complete upper airway obstruc-
tion or the use of cuffed ETTs resulted in effective ventilation.
Reference:
1 Henderson, J et al: Difficult Airway Society guide-lines for management of the unan-

ticipated difficult intubation. Anaesthesia 2004; 59(7): 675–694.

A-247
High frequency jet ventilation for airway control in patients
with short fat neck
R. Badaev, M. Croitoru, F. Badaev, E. Sabo, U. Teitelman, E. Altman

Department of Anaesthesiology, Carmel Hospital, Haifa, Israel

Background and Goal of Study: Standard mechanical ventilation (SMV)
through endotracheal tube (ETT) is widely used for percutaneous tra-
cheostomy (PCT). Short fat neck (SFN) is considered as a relative con-
traindication for PCT, mainly because of possibility for airway complications.
We decided to examine our experience of airway control and ventilation by
SMV and by high frequency jet ventilation (HFJV) during PCT in patients with
SFN and to determine which is more effective.
Materials and Methods: From January 1998 to June 2000, 23 patients (pts)
with SFN underwent PCT by Griggs technique with SMV and from July 2000
to November 2001, 25 pts with HFJV. One trained team performed all the
PCT. In the HFJV group, a Cook catheter was inserted through the existing
ETT into the upper part of trachea and HFJV was initiated by a special ven-
tilator AMS-1000 ACUTRONIC. Then ETT was withdrawn into the mouth
along the catheter. When PCT was finished, the Cook catheter was removed
together with ETT. During PCT continuous routine monitoring and repeated
blood gases were performed.
Results and Discussions: There was no significant statistically difference
between the two groups in the sizes of the neck (mean, median, range,
p � 0.9) and distance between cricoid and sternal notch (mean, median,
range, p � 0.8) Duration of the procedure for the two groups was identically.
When SMV was used, impaling of ETT and cuff rupture has happened in one
case, displacement of ETT into the pharynx took place in 3 cases (due to
short larynx). Air leak from larynx around ETT and additional egress of air
from tracheotomy site during the time of the dilation was the reason for pro-
nounced desaturation in 7 pts. PCT with HFJV passed smoothly: small air
leak did not influence on the level of oxygenation, only an increase in PaCO2

values in acceptable limits was found. The difference between SMV and
HFJV was statistically significant (p � 0.001).
Conclusion(s): SMV can not always supply necessary conditions for PCT
in pts with SFN and there are possibilities for development of serious com-
plications. HFJV through Cook catheter provides optimal conditions for
manipulation on SFN, secures success of the procedure and prevents
potential airway complications.

A-248
Measurement of movement of field of illumination provided
by laryngoscope blades under tension
V. Varadarajan, A.R. Wilkes, J.E. Hall, M.A. Hampson

Department of Anaesthetics, University Hospital of Wales, Cardiff, 
United Kingdom

Background and Goal of Study: Direct laryngoscopy is the most common
technique used to intubate the trachea. In recent years concerns about risks
of cross-infection have led to the increasing use of disposable laryngoscope
blades. The International Organization for Standardization (ISO) proposed a
working draft to measure the movement of the field of illumination provided
by laryngoscope blades under tension [1]. We carried out this test on both
metal and plastic disposable blades.
Materials and Methods: We assessed 14 adult and 12 paediatric laryngo-
scope blades from various manufacturers comparing the shift in illumination
under tension (58 N) to that recommended in the ISO draft. The draft pro-
posed that there should not be more than 12 mm shift of luminal edge. The
shift in the tip of illuminated edge was manually measured by using standard
graph paper marked in millimetres.

Results and Discussions:

Type of Blades Range of shift of luminal edge (mm)

Disposable plastic adult blades (9) 11–29
Disposable metal adult blades (4) 4–15
Re-usable metal adult blade (1) 5
Disposable plastic paeds blades (6) 8–37
Disposable metal paeds blades (6) 5–9

Conclusion(s): This study suggests that the disposable blades especially
the plastic ones did not meet the standard test for movement of the field of
illumination as proposed by the ISO draft. In addition the test for illumination
at rest for the disposable blades did not produce a well demarcated luminal
edge. In conclusion most plastic blades would not comply with the standard
if it were accepted.
Reference:
1 ISO TC 121/SC 2/N778; www.iso.org

A-249
Evaluation of disposable Miller 1 laryngoscope blades
G. Sudhir, M.A. Hampson, A.R. Wilkes, J.E. Hall, I. Aguilera

Department of Anaesthetics, University Hospital Wales, Cardiff, 
United Kingdom

Background: Disposable laryngoscope blades have been introduced into
the market to reduce risk of cross-infection. However, the performance of
these blades may vary [1]. Our study evaluated user satisfaction and per-
formance offered by different disposable metal (m) and plastic (p) Miller 1
blade.
Materials and Methods: 36 participating anaesthetists were asked to per-
form laryngoscopy to achieve a Cormack and Lehane Grade 1 view of the
vocal cords in a Laerdal paediatric intubating manikin. Time taken to achieve
the best view at laryngoscopy was recorded. Anaesthetists also made sub-
jective assessments on a visual analogue scale (0–100 mm) for field of view
(FOV), perceived build quality (BQ) of the blade and their willingness to use
the blade in an emergency situation (ES).
Results: Median [IQR]

Blade m/p FOV BQ ES Time [s]

Timesco Europa m 86 [9] 86 [16] 81 [16] 4 [1]
Timesco Callisto m 86 [15] 84 [20] 77 [26] 4 [2]
Proact M’max 100 m 83 [18] 86 [19] 79 [29] 5 [1]
Truphatek Greenlite m 82 [14] 80 [16] 70 [21] 5 [1]
Reusable Miller 1 m 81 [13] 83 [14] 78 [22] 5 [2]
Proact Metalmax 90 m 80 [13] 85 [17] 77 [20] 4 [2]
Proact M’max GS90 m 77 [25] 80 [23] 69 [33] 4 [1]
Timesco Optima p 67 [33] 40 [41] 37 [36] 5 [2]
Penlon Crystal p 64 [50] 37 [35] 33 [33] 6 [2]
Vitalview p 57 [45] 22 [29] 24 [35] 5 [3]
Intersurgical p 55 [51] 33 [39] 27 [37] 6 [4]
Truphatek Liteblade p 46 [39] 36 [30] 23 [36] 7 [5]

Friedman p� �0.001 �0.001 �0.001 �0.001

Conclusion: Not all disposable blades offer similar performance. Anaesthetists
appear to prefer metal over plastic disposable blades.
Reference:
1 Anderson, KJ. Anaesthesia 2002; 57: 773.

Acknowledgement: Grant from Royal College of Anaesthetists, Great
Britain.

A-250
Laryngoscope assisted orotracheal fibreoptic intubation in
anticipated difficult airways
J.L. Tong, D.R. Ashworth, J.E. Smith

Department of Anaesthetics, Royal Centre for Defence Medicine,
Birmingham, United Kingdom

Background and Goal of Study: Orotracheal fibreoptic intubation (OFI)
under general anaesthesia, without the use of intubating airways, requires
manoeuvres or instruments to clear the airway (1, 2). The study compared
OFI when using the Macintosh laryngoscope (ML) or lingual traction plus jaw
thrust (LT) to clear the airway.
Materials and Methods: Following ethics committee approval and
informed consent, 30 adult ASA class I or II, patients with at least one diffi-
cult intubation criteria (3), received standardized general anaesthesia (com-
prising fentanyl, propofol, atracurium, oxygen, nitrous oxide, isoflurane) and
were randomly allocated to the ML or LT groups for OFI. A stopwatch (lap)
recorded preparation time (from mask removal to starting endoscopy),
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endoscopy time, railroading time and total intubation time (to CO2 detec-
tion). Cardiovascular responses were recorded for each group.
Results and Discussions: Time data, in seconds, are shown in the table
(Mean (SD) [range] *P � 0.05):

Time phase LT ML

Preparation 13 (2.3)[9–17] 9.6* (2.9)[6–16]
Endoscopy 11 (3)[6–17] 8.7* (2.1)[6–13]
Railroading 7.1 (1.7)[5–10] 5.5* (2)[2–9]
Total intubation 35 (3.9)[26–41] 28* (5.8)[22–41]

All phases of the intubation were completed more quickly when using the
ML to clear the airway during OFI. There were no significant differences in
cardiovascular responses between the two groups.
Conclusion(s): The ML facilitates the location of the glottis with the
fibrescope, insertion of the scope into the trachea and reduces difficulty in
railroading the tracheal tube. The ML technique appears to be a useful and
more familiar alternative for managing difficult intubation than the lingual
traction plus jaw thrust technique, though two anaesthetists are required to
carry it out.
References:
1 Durga VK, et al. Br J Anaesth 2001; 87: 207–11.
2 Kanaya N, et al. Anesth Analg 2001; 92: 1611–3.
3 Langeron O, et al. Anesthesiology 2001; 94: 968–72.

A-251
Efficacy of the intubating laryngeal mask and direct
laryngoscopy for airway management by inexperienced
personnel
C. Kristolobeanou, S. Hadzilia, X. Loizou, M. Kontoudi, L. Georgiou

Department of Anaesthesiology, Hippocration General Hospital, 
Athens, Greece

Background and Goal of Study: Establishing a patent airway is the primary
aim during general anesthesia as well as in emergency medicine. While tra-
cheal intubation is considered the “gold standard”, it requires adequate skill to
secure the airway. We compared the ability of inexperienced personnel to intu-
bate the trachea using a laryngoscope or an intubating laryngeal mask (ILM).
Material and Methods: Before commencing the study, the investigator
explained the theoretical use and practice of both techniques and demon-
strated it on an airway management trainer manikin. 38 health workers with
no intubating experience attempted tracheal intubation using in turn a laryn-
goscope and an ILM on the airway management trainer manikin. The vari-
ables recorded were the number of attempts to achieve correct placement
and the time taken to achieve the first two adequate ventilations with both
devices. Ventilation was deemed satisfactory when there was visible chest
expansion.
Results and Discussion: Of the 38 participants, 34 (89.5%) correctly posi-
tioned the ILM on their first attempt while the other 4 were successful on
their second attempt. 32 participants (84.2%) successfully intubated via the
ILM on their first attempt and 6 on their second. Of the intubation attempts
using direct laryngoscopy, 24 participants (63.2%) were successful on their
first attempt, 10 (26.3%) on their second and 4 (10.5%) on their third
attempt. The mean time for effective intubation and adequate ventilation via
the ILM was 21.8 s while mean time for intubation via direct laryngoscopy
was 36.2 s (p � 0.05). In the questionnaires, most participants indicated that
they found tracheal intubation easier with the ILM than with direct 
laryngoscopy.
Conclusions: Taking into consideration our results it seems that the ILM is
a more effective mean of airway management and tracheal intubation when
used by inexperienced health workers.

A-252
Which of cricoid pressure techniques is better in order to
laryngoscopic view and intubation time?
S.J. Hashemi, M. Jabalameli, M. Mazoochi

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

Background and Goals: Cricoid pressure (Sellick’s maneuver) may alter
laryngoscopic view during tracheal intubation (1, 2). This study was performed
to compare the different techniques of cricoid pressure (CP) with regarding
to the laryngoscopic view and intubation time.
Material and Methods: After ethics committee approval and informed con-
sent, this clinical-trial study was performed on 142 patients, aged 18–65
years of ASA I, II presenting for routine surgery requiring tracheal intubation.

These patients randomly divided to 4 groups based on types of CP (A: one-
handed CP using thumb, index and middle fingers, B: one-handed CP using
index and middle fingers and the heel of hand on the sternum, C: two-
handed CP using A technique with another hand below the neck, D: two-
handed CP using C technique with a pillow below the neck). Laryngoscopic
view was determined after induction, laryngoscopy and CP. All patients were
checked for intubation time, Mallampatti score, thyromental distance and
teeth condition. Statistical analysis was performed by using chi-squared,
wilcoxon and kruskal-wallis test.
Results: Data (N, %) are shown in the table based on changes of views
grading. There was no difference between all groups in order to intubation
time.

A B C D Total

One grade worse 1(3) 1(3.2) 0 2(6.1) 4(3.1)
No change 15(45.5) 24(77.4) 18(60) 21(63.6) 78(61.4)
One grade improve 15(45.5)* 6(19.4) 11(36.7) 10(30.3) 42(33.1)
Two grade improve 2(6.1) 0 1(3.3) 0 3(2.4)

Total 33 31 30 33 127(100)

*P � 0.05 vs other groups, Kruskal-Wallis test.

Conclusions: Cricoid pressure is likely to improve the laryngoscopic view.
The one hand CP in which downward pressure was applied with the index
finger over the cricoid cartilage, with the thumb and middle finger either side
can cause the best views at laryngoscopy without significant effect on time
to intubation. 
References:
1 Yentis SM. Anaesthesia 1997; 52(4):332–5.
2 Vanner RG, Clarke P, Moore WJ, et al. Anaesthesia 1997; 52(9):896–900.

A-253
A simple technique to correct malpositioning of a left-sided
double-lumen tube by paradoxical fiberoptic guidance
K. Kawakami, K. Wagner, N. Kurokochi, K. Tanaka, T. Otagiri

Department of Anaesthesie, Anaesthesiology, Luebeck, Germany

Background and Goal of Study: Deviation of the double-lumen tube from
a bronchus during differential ventilation is not unexpected, frequently caus-
ing hypoxemia and cardiovascular instability. Since repositioning of this tube
is not so easy, we designed a new, simple technique for correct re-insertion
of the left-sided double-lumen tube (LsDLT).
Materials and Methods: Patient requiring one-lung ventilation (lobectomy,
partial resection and lung biopsy) were intubated using a left-sided double-
lumen tube (Broncho-Cath™; Mallinckrodt Anesthesiology, St-Louis MO,
USA) in Shinshu University Hospital. The correct position of the LsDLT was
verified by bronchoscopic inspection. In 13 patients, a secondary disloca-
tion of the LsDLT occurred. The following technique was designed:

First, we inserted a fiberoptic bronchoscope (Olympus LFTP; diame-
ter � 28 mm; Olympus Optical Co Ltd, Tokyo, Japan) into the tracheal lumen
without removal of LsDLT. Next, this fiberscope was advanced 2–3 cm into
the right bronchus. This bronchus was “blocked” by the fiberscope and we
were able to re-insert the LsDLT correctly into the left bronchus.
Results and Discussions: This technique was successful in all cases (15
re-insertions in 13 patients). Specifically, it was useful in the patients in the
lateral decubitus position. The flexibility of the LsDLT and of the fiberoptic
bronchoscope may make re-insertion with standard technique more diffi-
cult. We saw no bronchial perforation or mucosal bleeding. Displacement of
the LsDLT was caused by extension of the neck (1) or by decubitus position
(2). If the neck movement can be anticipated, an insertion of the LsDLT more
deeply is an alternative measure (3).
Conclusion: This technique was always successful to re-insert the LsDLT
into the left bronchus.
References:
1 Hartrey R et al. Anaesthesia 1995;50:682–7.
2 Cheng KS et al. Acta Anaesthesiol Sin. 1996;34:75–80.
3 Desiderio DP et al. J Cardiothorac Vasc Anesth 1997;11:595–8.

A-254
Smoke and CO2 elimination during laser microsurgery on the
larynx with HFJV. The preliminary report of the study
M. Blaszyk, K. Kusza, Z. Zaba, M. Gordon

Department of Anaesthesiology, University, Poznan, Poland

The Goal of Study: The gases exchange and elimination of CO2 during
HFJV in the presence of burning tissue smoke are not very well described.
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The goal of this study was to investigate the changes (��) of PaCO2 levels
during anesthesia and HFJV for the laser microsurgery on the larynx (LML).
Material and Method: After obtaining an approval of the local Ethics
Committee, 14 ASA I–II patients were included in the study. General anaes-
thesia in all patients was induced with alfentanil (30 mcg/kg), propofol
(2 mg/kg) and mivacurium (0,15 mg/kg). After obtaining muscle relaxation,
the tip of the Hunsaker jet catheter was placed about 2 cm above carina. The
HFJV was then commenced (frequency – 150/min, FiO2 – 0,4, inspiration
time – 40%, driving pressure – 2 bars). The arterial blood samples were
taken for PaCO2, PaO2, SaO2 and pH analysis prior to the start of HFJV, at 5
and 15 min. during LML with jet ventilation and 10 min. after of LML (still jet
ventilation). We calculate the average increase or decrease (mean � stan-
dard deviation) of PaCO2 between 5 and 15 min. of LML (period 1) and
between 15 min. during LML and 10 min. after LML (period 2). Statistical
analysis was performed with Mann-Whitney U test.
Results and Discussion: There was significant difference in changes of the
levels of PaCO2 (kPa) between period 1 and period 2, (0,184 � 0,596
increase in period 1 and 0,515 � 0,876 decrease in period 2, p � 0,03)
respectively. There was also significant difference in pH changes between
periods, (0,003 � 0,032 decrease in period 1 and 0,039 � 0,049 in period 2,
p � 0,04) respectively.
Conclusion: The presence of burning tissue smoke with the high concen-
tration of CO2 is the serious barier for CO2 elimination during laser micro-
surgery on the larynx with high frequency jet ventilation. Our study will be
continued with special exhaust tube for the smoke.
References:
1 Biro P, et al. Br. J Anaesth. 2000;84:635–637.
2 Mortimer AJ, et al. Br. J. Anaesth. 1986;58:1404–1413.

A-255
Superimposed high frequency jet ventilation (SHFJV) 
for endoscopic laryngotracheal surgery, experiences 
with 1515 patients
A. Rezaie-Majd, M. Burian, W. Bigenzahn, D.-M. Denk, A. Aloy

Department of Anaesthesiology and General Intensive Care, Medical
University of Vienna, Vienna, Austria

Background and Goals: Superimposed high-frequency jet ventilation
(SHFJV), which does not require any endotracheal catheters, was developed
especially for application in laryngotracheal surgery. SHFJV uses two jet
streams with different frequencies, which are simultaneously applied, in the
supraglottic space, using a jet laryngoscope and a new jet ventilator.
Patients and Methods: Between 1990 and 2003, SHFJV was used con-
secutively in 1515 patients, including 158 children requiring laryngotracheal
surgery. Ventilation was performed with an air/oxygen mixture and anesthe-
sia with intravenous agents. In 632 patients, arterial blood gas analyses were
carried out (mean PaO2 133.8 � 39.4 mmHg and mean PaCO2

42.3 � 10.1 mmHg).
Results: In 1512 patients, adequate oxygenation and ventilation was
achieved (p � 0.05). No complications due to the ventilation technique were
observed, especially no barotraumas. In only 3 patients endotracheal intu-
bation was necessary (p � 0.05). SHFJV was also successfully applied for
laser surgery (n � 312). It was a safe ventilation mode without any compli-
cations such as airway fire, major hemorrhage or aspiration of debris.
Conclusions: SHFJV represents an enhanced ventilation mode, which, in
fact, plays a pivotal role in the open ventilation of patients with laryngeotra-
cheal stenosis. It is especially indicated in cases of severe stenosis, and
offers optimal conditions for the laryngotracheal surgery, including the laser
surgery and stent implantation techniques.

A-257
Pulmonary functions after coronary artery bypass surgery
A. Mehr-Aein, M. Madani-Civi

Department of Anesthesiology, Shariati Hospital, Tehran University of
Medical Sc, Tehran, Iran

Background and Goal of Study: Coronary artery bypass graft surgery
(CABG) adversely affects pulmonary function tests (PFTs). The purpose of
the present study was to assess changes in pulmonary function following
CABG and to identify factors that may influence these changes.
Materials and Methods: The subjects were 41 cardiac surgery patients, 36
men and 5 women, mean age 53 years. Vital capacity (VC), force vital capac-
ity (FVC), residual volume (RV), force expiratory volume first second (FEV1),

force mid expiratory flow (FEF25-75) were measured preoperatively, 1 and 12
week postoperatively, and radiographs were taken at the same points in time.
Results and Discussions: All pulmonary function measurements except
the FEV1/FVC showed a significant decrease and a restrictive pattern com-
pared with preoperative values. On the first postoperative week, the FVC
decreased to 30% of the pre-operative value. The changes in FVC were not
significantly related to sex (P � 0.07), smoking history (P � 0.15) or pump
time (0.29). But FVC changes were related to age (P � 0.05) and Extubation
time (P � 0.01). The decreases in spirometry on postoperative one week
(FVC 1.95 � 0.63; FEV1 1.45 � 0.46 liters) were greater (p � 0.001) in the
late extubation group. However, on the 3rd postoperative months, the FVC
remains less than 20% below preoperative values.
Conclusion(s): A severe, reversible restrictive pulmonary function change
follows coronary artery bypass grafting. This change affected by age and
extubation time.
References:
1 Kristjansdottir A, Ragnarsdottir M, Hannesson P. Scand Cardiovasc J.

2004;38(2):98–103.
2 Johnson D, Thomson D, Mycyk T, Burbridge B, Mayers I. J Cardiothorac Vasc

Anesth. 1997;11(4):474–80.
3 Wiener-Kronish JP. Chest. 1992;102(5):1313–14.

A-258
Lung function and prevention of respiratory disturbances at
surgery concerning huge abdominal hernias
E.M. Nicolayenko, N.A. Cherniaeva, A.K. Alexeev

Department of ICM & Anaesthesiology Center, University Hosp
MPS.Moscow, Moscow, Russia

Background and Goal: Acute respiratory failure due to increase of intra
abdominal pressure during surgical reposition of hernia contents into abdom-
inal compartment is frequent complication in patients with huge abdominal
hernias. An excessive pain and compression of intestines additionally
aggravate the postoperative course. Mortality rate achieves 20%. Perioper-
ative estimation of a lung function and prevention of respiratory failure were
the aim of this study.
Materials and Methods: 103 patients with huge abdominal hernias (35
men and 68 women of 25–78 years old) undergoing surgery were studied. 79
patients had morbid obesity, 29 – CAD, 66 – arterial hypertension, 31 – COPD,
7 – diabetes. The computer hernioabdomenometry (CHAM) was carried out
in 79 patients before operation to estimate an abdominal/hernia size ratio
(AHR). Forced expiratory F/V curves were analyzed in all patients before and
after surgery. Combined preemptive analgesia – prolonged epidural and non
steroid antiinflammatory medication along with séances of noninvasive lung
ventilation and early activation was performed after surgery.
Results and Discussion: Patients were divided in three groups on the base
of CHAM data: 1 – middle hernias 46 (58,2%) pts-AHR � 5–14%; 2 – large
hernias 14 (17,7%) patients – AHR � 15–18%; 3 – huge hernias 19 (24,1%)
patients-AHR 	 18%. All patients of groups 2 and 3 had demonstrated
restrictive lung disturbances; in 11 patients restrictive lung disturbances
were combined with obstructive ones. Adaptation of abdominal wall struc-
tures was functionally tolerable only in patients with AHR � 18%. Violent
trial connection of a hernia gate edges in spontaneously breathed patients
with AHR 	 18% and in patients with AHR 	 14% associated with morbid
obesity and COPD induced increase of intra abdominal pressure along with
increase of respiratory rate (�30–35%) the impossibility of a deep breath
and performance of the test “the forced exhalation”, decrease of SpO2

(�8–10%), nausea and desires to urinate. C rs decreased by 45–60%.
Modeling parameters of abdominal compartment with predetermined mus-
cles diastases determined on the basis of respiratory mechanics data.
Mortality rate – zero.
Conclusion: Preoperative estimation of AHR and the control deep monitor-
ing of respiratory mechanics during operation allowed correctly to choose
the type of reconstructive intervention in patients with huge abdominal 
hernias and high risk of lung complications. The combination of such
approach with comprehensive intensive postoperative therapy has allowed
to reduce mortality to zero.

A-259
Forced vital capacity (FVC): Normative data obtained in
anaesthetised infants and children
B.S. von Ungern-Sternberg, D. Trachsel, T.O. Erb, J. Hammer

Department of Anaesthesia, University Childrens Hospital, Basel, Switzerland

Background and Goal of Study: Forced deflation from total lung capacity
is regarded as the gold standard for the generation of maximum expiratory
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flow-volume (MEFV) curves in intubated infants. Normal data still needs to
be defined in a large population of healthy children.
Materials and Methods: We measured MEFV curves in 75 intubated chil-
dren (mean [range] age � 101 [6–245] weeks, weight � 18.8 [4–23.5] kg)
without lung disease undergoing elective surgery. Anaesthesia was stan-
dardised. All patients received atracurium prior to intubation with a cuffed
endotracheal tube. Respiratory system mechanics (compliance, resistance)
were measured by single-breath occlusion and MEFV curves were gener-
ated by forced deflation from total lung capacity (�40 cmH2O inspiratory
pressure) using a deflation pressure of �40 cmH2O. The lung function data
were correlated to weight, height and ulna length measured by use of preci-
sion callipers.
Results and Discussions: The mean (SD) of all children was 1.13 (0.31)
ml/cmH2O/kg for compliance, 0.055 (0.04) for resistance, 70.6 (14.6) ml/kg
for FVC and 12.4 (5.7) ml/kg/s for MEF10.

Conclusion: The normal data obtained serve as a reference for predicting
pulmonary function in infants as well as objectively assessing deviations
from normal. These values should help to assess the presence and devel-
opment of respiratory impairment in infants as well as the effect of respira-
tory therapies.
Acknowledgement: The study is sponsored by the Department of
Anaesthesia, University of Basel.

A-260
Epidural analgesia and pulmonary function after major
surgery – a meta-analysis
D. Pöpping, C. Remy, E. Marret, M.R. Tramèr for the International POP
Forum

Department of Anaesthesiology, University Clinic Muenster, Muenster,
Germany

Background and Goal of Study: A previous meta-analysis suggested a
favourable effect of epidural analgesia on postoperative pulmonary outcome
[1]. The aim of our study was to update this analysis, and to concentrate on
surgeries that are prone to postoperative pulmonary complications. 
Material and Method: Systematic search (Medline, Cochrane Library,
EMBASE, bibliographies, no language restriction, to 10.2004) for ran-
domised trials that compared epidural versus systemic analgesia in adults
undergoing major abdominal, thoracic, aortic, or gynaecological surgery.
Trials with a modified Oxford score = 1 and with data on postoperative res-
piratory function and/or pulmonary complications were included. Data on lung
function (FEV1, FVC), oxygenation, pulmonary complications (atelectasis,
pneumonia, pleural effusion), and adverse effects will be extracted from eli-
gible trials, and homogenous data will be combined using classic methods
of meta-analysis (Revman Software).
Preliminary results: Of 1,347 retrieved reports, 61 trials published between
1969 and 2004 (6,267 patients) were included. Of these 61 trials, 42 had not
been included in the previous meta-analysis [1]. Thoracic epidural analgesia
was evaluated in 50 studies, and lumbar in 14. Procedures were abdominal
(26 trials), aortic (6), cholecystectomy (6), thoracotomy (21), and
oesophageal surgery (2). Quantitative analyses will be available in early
2005.
Conclusion: Meta-analysis is a powerful tool to obtain reliable information
when individual trials are too small to provide valid estimates of clinically

important but rare events. Our meta-analysis has been designed to inform
rational decision-making as to whether epidural analgesia is a worthwhile
intervention in patients at particular risk for postoperative pulmonary 
complications.
Reference:
1 Ballantyne et al, An & An 1998;86:598–612.

Sponsorship: The International Open Forum on Post-Operative Pain is a
joint ESA-EAA project that is sponsored by an educational grant from
Bristol-Myers Squibb.

A-261
Prevalence of obstructive sleep apnea syndrome (OSAS) and
the influence of a premedication with flunitrazepame on the
respiration during the night
U. Johann, S. Hoersch, I. Klein, A. Raddatz, I. Bauer, H. Rensing

Department of Anesthesiology and Intensive Care Medicine, University
Hospital of Saarland, Homburg/Saar, Germany

Background and Goal: Obstructive sleep apnea syndrome (OSAS) is com-
mon in obese patients and frequently leads to cardiovascular diseases like
arterial hypertension (AH) [1]. The prevalence of undiagnosed OSAS is not
known. The study was performed to determine the prevalence of OSAS and
the influence of flunitrazepame as premedication.
Methods: With IRB approval and written informed consent, 89 male
patients without formerly diagnosed OSAS were included and distributed to
three groups:

1. study group 1 (SG1): BMI � 28 kg/m2 and AH
2. study group 2 (SG2): BMI � 28 kg/m2 without AH
3. control group (CG): BMI � 28 kg/m2 without AH

In the preoperative night, the patients received randomized 1 mg of fluni-
trazepame (F) orally or an oral placebo (P). Afterwards, sleep apnea screen-
ing was done with SomnoCheck effort® (Weinmann GmbH&Co. KG,
Hamburg/Germany) during the night. From the number of the registered
apneas, the AHI (apnea hypopnea index � apneas and hypopneas per hour)
was calculated. OSAS was defined as AHI 	 5/h [2].
Results: The prevalence of OSAS and the mean AHI (�SD) are shown in the
following table (n � number of patients):

SG1-F SG1-P SG2-F SG2-P CG-F CG-P

n 14 13 10 9 21 22

BMI (kg/m2) 30.6 � 2.3 30.2 � 1.9 24.7 � 2.0
Preval. (%) 85.7 84.6 50.1 44.5 19.4 13.6
AHI (1/h) 16.1 � 13.2 � 9.4 � 5.3 � 4.8 � 1.8 �

9.9 7.8 10.5 4.7 7.6 2.3

Conclusion: The prevalence of OSAS in obese patients with arterial hyper-
tension is extremely high (84.6% in SG1-P; 85.7% in SG1-F). The use of flu-
nitrazepame seems not to lead to a significantly higher prevalence of OSAS
and AHI.
References:
1 Shahar E et al. Am J Respir Crit Care Med 2001; 163 (1): 19–25.
2 Richard A et al. Chest 2003; 123: 244–260.

A-262
Comparative study of two types of anesthesia (TIVA and
balanced NLA) in asthmatic patients undergoing functional
endoscopic sinus surgery (FESS)
N. Radosic, J. Nikolic

Department of Anestezija, institut za ORL i MFH KC serbia, Belgrade,
Serbia and Montenegro

Background and Goal of Study: Objective of the study is the analysis of
effect of two types of general anesthesia to peri and postoperative hemody-
namic stability of asthmatic patients during FESS.
Materials and Methods: Clinical prospective study included 60 patients,
ASA I and II, aged 35 � 15 years, without any significant difference of sex,
body height and weight. The patients were divided in two groups according
to the type of anesthesia: Group N-balanced neuroleptic (NLA); Group T-
total intravenous anesthesia (TIVA). The number of patients was identical in
both groups (N � 30), as well as the severity of respiratory obstructive insuf-
ficiency. Premedication, which was the same for both groups, included i.m.
midazolam and atropin as well as non-depolarizing muscle relaxant cis
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atracurium. For introduction of anesthesia, group N was administered mida-
zolam, thiopental and alfentanil and inspired 50% N2O in O2. Group T was
given propofol and alfentanil, and air mixture was inspired. The indicators of
preoperative respiratory and hemodynamic stability were as follows: SaO2,
PaCO2, EKG, NIBP. Spirometry was used of measurement of global respira-
tory function.
Results and Discussions: During surgery, hemodynamic stability was sig-
nificantly better in group T, while there was no significant difference of respi-
ratory stability between these groups, what was all illustrated in the following
Table:

NLA TIVA t p

x � sd x � sd
puls 91,2 � 13,2 70,9 � 10,1 6,674 p � 0,01
SaO2 99,1 � 1,3 99,3 � 1,2 0,728 p 	 0,05
PaCO2 3,5 � 0,3 3,5 � 0,2 0,315 p 	 0,05
FEW1 93,0 � 23,1 94,2 � 21,6 0,201 p 	 0,05
PaO2 11,3 � 1,9 12,0 � 1,6 1,57 p 	 0,05

There was highly significant diffrence of pressure values (NIBP) between
first and second measurement, as well as the interaction (F � 30.586;
p � 0.01) between time factor (F � 28.5; p � 0.01) and type of anesthesia
(p � 0.01). Significantly higher pressure value was found in group N in rela-
tion to group T.

N T

NIBP1 93,5 � 9,4 76,8 � 7,5
NIBP2 104,6 � 10,2 77,7 � 10,5

Conclusion: Our study verified that TIVA had indisputable advantage over
balanced NLA anesthesia in asthmatic pacients undergoing FESS for nasal
polyposis.

A-263
Prophylactic respiratory physiotherapy after abdominal
surgery – sytematic review
P. Pasquina, M.R. Tramèr, J.-M. Granier, B. Walder

Department of APSIC, Division of Anaesthesiology, Geneva, Switzerland

Background and Goal of study: Respiratory physiotherapy is thought to
prevent pulmonary complications after abdominal surgery. To test efficacy
and safety of prophylactic respiratory physiotherapy after abdominal 
surgery.
Material and Methods: Comprehensive search in multiple databases and
bibliographies, all languages, to 07.2004. Randomised trials testing prophy-
lactic respiratory physiotherapy after abdominal surgery, with = 2 days’ 
follow-up, and reporting on pulmonary outcomes. Information on study
quality, physiotherapies, pulmonary outcomes, and adverse events was
extracted by one investigator and cross-checked by two. For identical inter-
ventions and endpoints, data were combined using a fixed effect model, and
expressed as relative risk (RR) with 95% confidence interval (CI) and 
number-needed-to-treat (NNT).
Results and Discussion: Thirty-two trials, most of poor methodological
quality, tested intermittent positive pressure breathing, incentive spirometry,
continuous positive airway pressure, and multiple physical therapies. Nine
trials (1,364 patients) only had a no intervention control group. Deep breath-
ing with directed cough decreased the incidence of pneumonia (2 trials, 194
patients; RR 0.11, 95% CI 0.02–0.61; NNT 18), and the incidence of unspe-
cific pulmonary complications (3 trials, 530 patients; RR 0.30, 95% CI
0.19–0.55; NNT 5). One trial each reported on a beneficial effect of incentive
spirometry, deep breathing with directed cough, or intermittent positive
pressure breathing on atelectasis or unspecific pulmonary complications.
None reported on improved PaO2/FiO2 ratios or vital capacity values.
Positive trials were more likely to report on unusually high control event
rates. Twenty-three trials (2,804 patients) compared physiotherapies with
each other; no conclusions could be drawn. Physiotherapies were accom-
panied by discomfort, claustrophopia, nose ulcer, abdominal distension,
and hernia.
Conclusion: The evidence to support the usefulness of prophylactic respi-
ratory physiotherapy after abdominal surgery is scarce.

A-264
Mallampati score improvement after removing total 
dental prosthesis
L. Moltó, L. Gallart, R. Martínez-Castela, C. Rodríguez, F. Sandín, 
F. Escolano

Department of Anestesiologia, Hospital Del Mar, Barcelona, Spain

Background and Goal of Study: In the outpatient preoperative evaluation,
Mallampati class in patients using dental prosthesis is usually evaluated with
their artificial teeth on site. However, before tracheal intubation dental prosthe-
sis are always removed. Our hypothesis is that the Mallampati score is dif-
ferent when it is evaluated with or without dental prosthesis, and this study was
designed to demonstrate this fact.
Materials and Methods: Consecutive patients admitted in our hospital with
total dental prosthesis entered the study. Mallampati score was first evaluated
with the dental prosthesis placed, and repeated after removing the artificial
teeth. Weighted kappa coefficient was calculated to know the agreement
between both measurements.
Results and Discussions: 120 patients (age 77 � 8 yr, gender 57/68 M/F, BMI
26 � 4 kg/cm2) entered the study. Kappa value was 0.28, showing “poor
agreement” (1) between both measurements. Figure shows the distribution
of the patients according to Mallampati class determined with or without den-
tal prosthesis. Data in the cells indicate the number of patients for every pos-
sible combination. In only 43 patients (36%) Mallampati class was the same
when evaluated with or without teeth (bold data on the diagonal). In all the
remaining patients, Mallampati class was lower without teeth. 

These results indicate that Mallampati score has to be performed without
teeth, because this is the clinical situation in the operating room. 
Conclusion: In patients with total dental prosthesis, the Mallampati score
might be evaluated without teeth because otherwise the risk of difficult intu-
bation could be overestimated.
Reference:
1 Seigel DG et al. Am J Epidemiol 1992;135: 571–578.

Acknowledgment: JM Manresa (IMIM).

A-265
Prediction and management of difficult intubation
A. Dzyadzko, I. Kanus

Department of Anesthesiology and Intensive Care, BelMAPE, Minsk,
Belarus

Background and Goal of Study: Prediction and management of difficult
intubation (DI) according to specific plan is the base of safe anesthesia. We
worked out and evaluated system of tests for prediction of DI.
Materials and Methods: In 3192 cases for general surgery (GS) and 500
cases for maxillofacial surgery (MFS) probability of DI was evaluated. We
used Mallampathi-test alone and system of 7 tests: Mallampathi � mouth
opening, head flexion/deflexion, jaw advancing, thyromental distance, clini-
cal signs (impaired maxillofacial anatomy, obesity with BMI 	 0.26 or
weight 	90 kg, hypersthenic type with short neck) and anamnesis (sleep
apnea, difficult intubation, snoring). Predicted and actual difficulties were
compared after intubation. The ASA definition of “difficult intubation” was
used; all the cases with alternative methods of intubation were considered
to be difficult. In cases with confirmed DI quantitative evaluation of preoper-
ative evaluation data was performed. Mallampathi-test was stratificated as:
1–2 class – 0 point, 3rd class – 1 point, 4th class – 2 points; each other test
was 0 or 1 point (“no” or “yes”). We named the sum of points “Index of
Difficult Intubation” – IDI. Effectiveness was evaluated by tests of specificy
(Sp), sensitiveness (Sen), positive predicted results (PPR) and negative pre-
dicted results (NPR). Chi-square test was used to evaluate correlation of sin-
gle results of tests and result of intubations.

Mallampati class WITH
dental prosthesis

I II III IV n
I 9 12 10 2 33
II 0 20 25 59
III 0 0 11 14

14
25

Mallampati
class

WITHOUT
dental

prosthesis IV 0 0 0 3 3
n 9 32 46 33 120
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Results and Discussions: Occurrence of DI during GS was 0.62%, during
MFS – 5.6%. Effectiveness of Mallampathi-test was: Sen – 80%, Sp – 96%;
PPR – 44%, NPV – 48.6%. Mallampati-test was effective for prediction of
easy intubation and not often – for DI. All used test had strong correlation
with results of intubation (p � 0.005). Effectiveness of IDI was: Sen – 96%, 
Sp – 98%; PPR – 75%, NPV – 99%. When IDI was 5 or more points (3.6%
of patients), we used alternative methods of intubation. On IDI 3–4 points
(2.2% patients) actual DI was in 1.2%, on IDI 1–2 points (2.8%) actual DI 
was in 0.8% of cases. When IDI � 5 points – obligate DI, on IDI 3–4 points –
DI is highly possible, on IDI � 1–2 DI is possible, on IDI � 0 there is no 
difficulties.
Conclusion(s): System of 7 tests allows to effectively predict DI, evaluation
of IDI allows to choose rational method of tracheal intubation.

A-266
Locoregional anesthesia of upper airways vs IV sedation in
patients with prolonged postoperative intubation
A. Dzyadzko, I. Kanus

Department of Anesthesiology and Intensive Care, BelMAPE, Minsk,
Belarus

Background and Goal of Study: After maxillofacial (MFS) surgery extuba-
tion should be performed after guaranteed ability of patient to manage air-
ways himself. IV sedation is widely used for adaptation of patient to tracheal
tube, this make difficult to evaluate level of consciousness, can cause respi-
ratory depression and prologs ICU stay. The goal of study was to evaluate
locoregional anesthesia of upper airways (LAURA) as an alternative of IV
sedation in a cases of prolonged intubation postoperatively.
Materials and Methods: 147 patients (15–74 yr., ASA I–II) after reconstruc-
tive MFS needed prolonged intubation. In 1st group (n � 127) we used
LAURA, in 2nd group (n � 10) we used IV sedation (midazolam, 0.06 �

0.056 mg/kg). LAURA for awake intubation was performed by bilateral block
of superior laryngeal nerve and glossopharyngeal nerve with 2% lidocaine
with epinephrine 1:200 000 and transtracheal anesthesia with 4% lidocaine.
Clinical signs and length of block, changes in oxygenation and system hemo-
dynamics, level of sedation (Ramsay) were controlled after operation, before
transporting from operation room, on admission to recovery room or ICU
and before extubation. Results were statistically processed (T-test).
Results and Discussions: On admission to ICU or recovery room on tra-
cheal tube traction coughing reflex was absent in 60% in 1st group and in
15% in 2nd group; no motion excitement was noticed in 84% in 1st group
and in 40% in second group. Level of sedation (Ramsay scale) in 2nd group
was 4 points in 20%, 5 points in 55% and 6 points in 25%; 4 patients needed
respiratory support. In 1st group level of sedation was 1 point in 6%, 2 – in
16%, 3 – in 50%, 4 – in 22% and 5 – in 6%. No significant differences were
noted in hemodynamics. SpO2 level was lower in 2nd group (p � 0.005).
Length of postoperative tracheal intubation was 173 � 35 min in 1st group,
194 � 28 in 2nd group.
Conclusion(s): LAURA can be rational alternative for IV sedation for
patients with prolonged tracheal intubation.

A-267
Utility of lateral-view neck radiography for airway assessment
T. Yokoyama, K. Yamashita, R. Kiyooka, A. Imoto, S. Yagi, M. Manabe

Department of Anesthesiology and Critical Care Medicine, 
Kochi Medical School, Nankoku, Japan

Background and Goal of study: Preoperative prediction of potential diffi-
culties with intubation can reduce risks associated with anesthesia, particularly
in patients undergoing cervical spinal surgery. Although several clinical criteria
exist for airway assessment on patients, including mouth Mallampati classifi-
cation and thyromental distance, no sufficient systematic multivariate analy-
ses have been reported. We investigated the utility of information including
pharyngeal airway space, position of epiglottis and neck flexibility obtained
from lateral-view neck radiography.
Materials and Methods: Subjects comprised 100 orthopedic patients who
underwent cervical anterior decompression or laminoplasty for cervical
myelopathy or ossification of the posterior longitudinal ligament. Vertical dis-
tance between the epiglottis and retropharyngeal wall, height of the epiglottis
compared to the vertebrae, and angle of the lower endplane line of C1 and
C4 were evaluated from preoperative lateral-view neck radiography in the
extension position.

Results and Discussions: Poor evaluation of intubation or other factors
affecting tracheal intubation resulted in the exclusion of 26 subjects. Tracheal
intubation was difficult in 19 patients (26%), and easy in 55 (74%). Such dif-
ficulties were detected using pharyngeal airway space (�16 mm; sensitivity,
53%; specificity, 89%; accuracy, 80%), position of epiglottis (lower than C3;
sensitivity, 100%; specificity, 64%; accuracy, 73%), and neck flexibility
(�25°; sensitivity, 53%; specificity, 89%; accuracy, 80%). Patients display-
ing these factors experienced difficulty with tracheal intubation (sensitivity
for 3 factors: 100%; 2 factors: 92%; 1 factor: 13%; 0 factors: 4%).
Conclusion(s): Information on pharyngeal airway space, position of epiglot-
tis and neck flexibility from lateral-view neck radiography in the extended
position could greatly facilitate airway assessment prior to anesthesia.

A-268
Anaesthesia experience improves a good ability to find out
difficult airway
H. Makino, T. Itagaki, T. Katoh, K. Hirano, S. Sato

Department of Anesthesiology and Intensive Care, Hamamatsu University
School of Medicine, Hamamatsu, Japan

Background and Goal of Study: Anaesthesiologists with long history of
working experience ought to have a good ability to find out difficult airway
by just looking at the patient’s face. We tried to verify this hypothesis by
using the method of ranking averaged pictures of patient’s faces which were
classified by the Cormack & Lehane’s grade (Cormack grade).
Materials and Methods: Patients who were scheduled to undergo general
anaesthesia were involved in this study. After obtaining informed consent,
pictures of the patient’s front and side of face were taken by a digital camera.
Patients were classified into 4 groups according to Cormack grade deter-
mined by skilled anaesthesiologists. Average pictures of the faces combined
were synthesized in each Cormack grade by computer software.

Anaesthesiologists were classified into 5 groups according to their expe-
rience (1–5, 6–10, 11–15, 16–20, or over 21 years) and asked to rank the aver-
aged face pictures to agree with Cormack grade. Disagreements between
the picture’s order and its Cormack grade were scored and recorded.

The score was compared using the Kruskal–Wallis test and Mann–Whitney
test among the experienced groups.
Results and Discussions: During the experimental period, there were no
Cormack graded 4 patients. Twelve averaged face pictures (male front face
Cormack 1–3, male side face Cormack 1–3, female front face Cormack 1–3,
female side face Cormack 1–3) were synthesized.

The pictures ranked by the experienced anaesthesiologist groups were
correctly ranked with the Cormack grade, However the unexperienced
groups did not match correctly (p � 0.048).
Conclusion: Anaesthesiologists with experience might have an ability to
find out which patient have difficult airways by just looking at their faces, as
compared with unexperienced anaesthesiologists.

A-269
Ultrasound quantification of anterior soft tissue thickness
fails to predict difficult laryngoscopy in obese patients
A. Wadhwa, R. Komatsu, P. Sengupta, O. Akca, D. Sessler, 
T. Ezri, R. Lenhardt

Department of Anesthesiology and Perioperative Medicine, 
University of Louisville, Louisville, USA

Background and Goal of Study: Morbid obesity is associated with difficult
laryngoscopy and intubation;1 however, the best way to predict airway diffi-
culties remains unknown. An abundance of pretracheal soft tissue anterior
to the vocal cords, as quantified by ultrasound, was a better predictor of 
difficult laryngoscopy than body mass index (BMI) in Israeli patients.2

We sought to confirm this finding in our patients.
Materials and Methods: In 64 morbidly obese patients (BMI 	 35 kg/m2),
we used ultrasound to quantify neck soft tissue from the skin to the anterior
aspect of the trachea at the vocal cords. Thyromental distance, mouth open-
ing, jaw movement, limited neck mobility, modified Mallampati score, abnor-
mal upper teeth, neck circumference, history of obstructive sleep apnea
(OSA), BMI, age, and sex were assessed as predictors of difficult laryngoscopy.
Results and Discussions: Twenty patients were classified with difficult
laryngoscopy; they were older (47 � 9 vs. 42 � 11 years; P � 0.048; mean
� SD) and had less soft pretracheal tissue (20.4 � 3.0 vs. 22.3 � 3.8 mm; 
P � 0.049) than did easy laryngoscopy patients. A multivariable regression
model indicated that a history of OSA was the only independent predictor of
difficult laryngoscopy (Odds ratio [95% CI] of 2.48 [1.03–5.96]; P � 0.042).
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Figure. The amount of zone 1 soft tissue (circles) in individual patients whose tracheas
were easy or difficult to intubate. The open symbols show the data from a study per-
formed in Israel.2 The filled symbols show the data from Louisville, KY.

Conclusion(s): We conclude that the thickness of pretracheal soft tissue at
the level of the vocal cords is not a good predictor of difficult laryngoscopy
in obese patients in the United States.
References:
1 Brodsky JB, Lemmens HJ, Brock-Utne JG, et al. Anesthesia & Analgesia 2002;94:732–6.
2 Ezri T, Gewurtz G, Sessler DI, et al. Anaesthesia 2003;58:1111–4.

A-270
Age related incidence and complications of difficult
intubation in 25,040 general anaesthetics in a tertiary hospital
S. El Rouby, H. Negmi, H. Al Oufi, P. Harrington, M. Shoukri

Department of Anesthesiology, King Faisal Specialist Hospital and
Research Center, Riyadh, Saudi Arabia

Background: Difficult intubations carry a higher risk of morbidity and 
mortality. Studying its incidence and predisposing factors is essential for its
prediction.
Aim: To determine the incidence of complications of difficult intubation and
its relationship to age in a tertiary hospital.
Method: Data was collected prospectively from 25,040 non-cardiac anes-
thetics (1994–1999). Demographic characteristics of patients and Cormack
and Lehane laryngoscopic view classification, methods of management and
complications were encoded using a customized database program and
analyzed with SAS software.
Results: The incidence of difficult intubations was (0.96%), (14.8%) were
grade 2, (59.9%) grade 3, and (25.2%) grade 4. In pediatric age group �1
year. (1%), from (1 � 5) (0.95%), (from 5 � 10) (0.59%) and from (10 � 15)
(.3%) indicating decreased incidence with age .The pearsons correlation �

0.94 and the P value (�0.34). In the adult age groups (15–20 yrs) was
(0.65%), (20–40 yrs) was (0.47%), (40–50 yrs) was1.38%., (50–60 yrs) was
1.85% and 	60 yrs was 1.9%. Pearsons correlation was positive r � 0.85 (p
value � 0.023). The incidence of failed ventilation and intubations was
0.004%. The following complications were increased in difficult intubations:
reversible cardiac arrest (0.8%, compared with 0.004% in easy intubations;
p � 0.001) and dental injuries (2%, compared with 0.07% in easy intuba-
tions p � 0.00001). Failed ventilation and intubations was 0.004%. There
was no aspiration or death.
Conclusion: Difficult intubations are infrequent (0.96%), but are associated
with a higher incidence of major anaesthetic adverse outcomes. There is a
negative correlation with age in pediatric group and a positive one in adult
groups. Prediction of difficult intubation in the high-risk age groups would
help to improve the outcome.

A-271
Does tracheal transverse diameter predict accurately the
choice of double lumen tracheobronchial tube for one-lung
ventilation?
D. Hayon Sonsino, P. Olivier, J.P. Convard, P. Aegerter, M. Fischler

Department of Anesthésie-Réanimation, Hopital Européen Georges
Pompidou, Paris, France

Background and Goal of Study: To make easier the choice of a left double
lumen tracheobronchial tube for one lung ventilation, Brodsky proposed to
assess the diameter of the left main bronchus (LBTD) with the tracheal trans-
verse diameter (TTD): the LBTD-to-TTD ratio was consistent for men (0.75 �
0.09) and women (0.77 � 0.10)1. The aim of study was to analyse the rela-
tionship between LBTD and TTD with use of tri-dimensional chest computed
tomographic scan.
Materials and Methods: 206 chest computed tomographic scans were
analysed with measure of LBTD 1 cm away from the carina. A tri-dimentional
correction of declination was performed. The difference between measured
value (LBTD meas) and theoric value (LBTD theo) was calculated for each
observation. A difference up to 1 mm was considered as significant resulting
in change of 2 sizes of double lumen tube 2.
Results and Discussions:

TTD meas LBTD meas LBTD theo

Men 101 17,0 � 3,6 13,4 � 2,3* 12,8 � 2,6*
Women 106 15,7 � 2,1 11,6 � 2,0# 12,1 � 1,6#

Résults in mm, mean � SD. *p � 0,02 #p � 0,012.

Distribution of differences between measured and theoric values.

Difference between measured and predictive values with Brodsky model is
up to 1 mm in 61% of men and in 59% of women (hatched columns).
Conclusion(s): Formula based on DTT measure can induce to fail in accu-
rate choice of size of double lumen tracheobronchial tube.
References:
1 Brodsky JB, J Cardiothorac Vasc Anesth 2001; 15: 216–7.
2 Russell WJ, Anaesth Intensive Care 2003; 31: 50–3.

A-272
Edema risk of endotracheal intubation in rabbits with
cessation of steroid therapy
H. Fidan, O. Sahin, F. Fidan, Y. Ela, A. Songur, M. Yagmurca

Department of Anaesthesiology, Afyon Kocatepe University Faculty of
Medicine, Afyon, Turkey

Background and Goal of Study: Laryngeal edema is a life threating risk of
intubation (1). Rebound edema of tissues is also a well defined complication of
cessation of steroid therapies (2). We want to study if laryngeal edema
increases after intubation when it is established after steroid therapy is
stopped.
Materials and Methods: Thirty-six adult female New Zealand rabbits
(1.8–2.8 kg) were randomly divided into six groups. We modelled chronic
obstructive pulmonary disease therapy as a steroid therapy. We gave 
1 mg/kg methyl prednisolone intraperitoneally to four steroid groups for ten
days. Another group received % 0.9 sodium chloride (SF) for ten days and
last group was control group (cont) that was intubated only. Rabbits 
that received steroid therapy are intubated one day (st 1d), one week 
(st 1w), two weeks (st 2w) and a month (st 1 m) after stopping steroid 
therapy. Rabbits that are intubated are kept under anaesthesia for an 
hour. They are extubated and kept on spontaneous respiration for two
hours. They are sacrificed and their larynxes are taken for histopathological
examination. Percentage of cross section area of larynx lumen to their 
own larynx tissues surrounded by thyroid cartilage and esophagus are stud-
ied by stereological methods. Statistical analysis was by a one-way ANOVA
with Tukey’s test. Values are expressed as mean � SD, and n � 6 for all
groups.
Results and Discussions: Larynx lumen of two steroid groups (st 1d, st
1w) were significantly narrower (p � 0.05) than SF and cont groups while it
was not narrower in other two steroid groups statistically (p 	 0.05). These
results suggests that one day and one week after stopping steroid therapy
may be a hazardous time for tracheal intubation.
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Conclusion(s): We conclude these results should be confirmed in humans
as well. These results should alert anaesthesiologists for laryngeal edema
when they would intubate patients that quitted steroid therapy in one week.
References:
1 Kambic V, Radsel Z. 1978. Intubation lesions of the larynx. Br. J. Anaesth. 50:

587–590.
2 Odland R, Wýgley T, Kým T, Kýzzýar R, Davamony D. 2000. Quantification of rebound

edema after steroid treatment. Otolaryngol Head Neck Surg 123:44–7.

A-273
Clinical evaluation of a new disposable airway device: The
Ambu Laryngeal Mask
Y. Herve, D. Tran-Van, P. Labadie, E. Dardare, P. Avargues, B. Fontaine

Department of Anaesthesia, H.I.A. Percy, Clamart Cedex, France

Background and Goal of Study: The major interest of single use airway
devices is the prevention of transmission of infectious agents. The Ambu™
Laryngeal Mask is a new disposable supraglottic airway device. It consists in
a pre-angled moulded airway tube to fit the anatomical structure of the
patient’s throat. The goal of this prospective open study was to evaluate
Ambu™ Laryngeal Mask for airway management during elective surgery.
Materials and Methods: After Ethics Committee approval and written
informed consent, 60 adult patients, ASA grade 1–2, scheduled for short-
lasting anaesthesia were studied. Patients with BMI 	 30 �kg �m�2 or pre-
dicted difficult airway were excluded. After induction of anaesthesia,
Ambu™ Laryngeal Mask (size 4 or 5) was inserted in strict accordance with
the manufacturer’s recommendations. Three attempts were allowed. The
proper position of the device was checked by easy bag ventilation without
leak and presence of a capnogram with a plateau. The lungs were ventilated
with volume-controlled ventilation. Tidal volume (VT) was set at 10 mL �kg�1,
the respiratory rate at 12 �min�1 and the inspiratory/expiratory ratio at 1 : 2.
The fresh gas flow was set at 1,5 L �min�1 (O2/air 1/1). Success and insertion
time, oropharyngeal leak pressure (OLP), peak airway pressure (PAP), per
and postoperative side effects were recorded. Results given are the median
(25–75%) or the mean (�SD) when data were normally distributed.
Results and Discussions: The median age, height and weight were 39.6 yr
(21–63), 172 cm (155–198) and 78 kg (54–98), respectively. Insertion was suc-
cessful in 59 patients (98.3%) (first attempt n � 51, second n � 6, third
n � 2). The mean insertion time, OLP and PAP were 27 (�6) s, 23 (�5.8)
cmH2O and 14.3 (�3) cmH2O respectively. Neither desaturation nor gastric
insufflation were noted. Occurred bloodstain was found in only two (3%) cases.
Conclusion(s): The Ambu™ Laryngeal Mask is a non-traumatic, easily
inserted and efficient device to perform volume-controlled ventilation. These
results are similar to preliminary results reported for Laryngeal Mask Airway
Unique™ or Soft Seal™ Laryngeal Mask (1).
Reference:
1 Brimacombe J et al. Anesth Analg 2004; 99: 1560–3.

A-274
The Solus: clinical evaluation of a new disposable
supraglottic airway device
Y. Herve, M. Bordes, F. Banchereau, A.-M. Cros

Department of Anaesthesia, H.I.A. Percy, Clamart Cedex, France

Background and Goal of Study: The Solus™ Laryngeal Mask Airway
(SLMA) is a new disposable supraglottic airway device. The goal of this
prospective open study was to evaluate the SLMA for airway management
during elective surgery.
Materials and Methods: After ethics committee approval and written
informed consent, 35 patients, ASA grade 1–2, scheduled for short-lasting
anaesthesia were studied. Patients with BMI 	 30 kg �m�2 or predicted dif-
ficult airway were excluded. After induction of anaesthesia, SLMA (size 3, 4
or 5) was inserted with LMA finger insertion technique. Three attempts were
allowed. The proper position of the device was checked by easy bag venti-
lation without leak and presence of a capnogram with a plateau. The lungs
were ventilated initially with volume-controlled then pressure-controlled ven-
tilation. Tidal volume (VT) was set at 8 mL �kg�1, I/E at 1/2 and respiratory rate
was set to provide 40 � 5 mmHg ETCO2. The fresh gas flow was set at
1.5 L �min�1 (O2/air 1/1). Success and insertion time, oropharyngeal leak
pressure (OLP), peak airway pressure (PAP), per and postoperative side
effects were recorded. Manual and mechanical ventilation were assessed as
easy, moderate or difficult. Results are given as median (range) or mean
(�SD).
Results and Discussions: The median for age and weight were 23.6 yr
(6–72) and 61.2 kg (30–94), respectively. Insertion was successful in 32
patients (91.4%) (first attempt n = 26, second n = 4, third n = 2). Mean 

insertion time, OLP and PAP were 27 (�6) s, 22.8 (�5.8) cmH2O and 14.3
(�3.1) cmH2O respectively. Manual, volume and pressure-controlled ventila-
tion were easy in 97, 84 and 100%, respectively and moderate in 3, 16 and
0% of cases. Neither desaturation nor gastric insufflation were noted.
Occurred bloodstain was found in only one case.
Conclusion(s): The Solus™ Laryngeal Mask Airway is a non-traumatic, eas-
ily inserted, efficient device to perform pressure- or volume-controlled venti-
lation. These results are similar to preliminary results reported for Laryngeal
mask airway Unique™ or Soft Seal™ laryngeal mask (1). Further comparatives
studies are needed to compare the SLMA with other disposable supraglottic
airway devices.
Reference:
1 Brimacombe J et al. Anesth Analg 2004; 99: 1560–3.

A-275
Proseal-laryngeal mask vs endotracheal tube during
gynaecological laparoscopy in Trendelenburg position
M. Sendra, F. Martínez, L. Ramió, A. Rengel, S. Muñoz, P. Vila

Department of Anaesthesiology, Hospital Germans Trias i Pujol, 
Badalona, Spain

Background and Goal of Study: To assess the insertion conditions, airway
seal and efficacy of ventilation with the Proseal laryngeal mask (PLMA) dur-
ing gynaecological laparoscopy with pneumoperitoneum and Trendelenburg
position compared to endotracheal tube (ETT).
Materials and Methods: Prospective, controlled and unblinded clinical
study. Thirty non-obese women (ASA I–II) undergoing laparoscopic surgery
with no contraindications to the use of the PLMA were studied. Anaesthesia
was induced with propofol/fentanyl and maintained with desflurane/air.
Patients were randomized to receive mechanical ventilation (VT: 8 ml/Kg�1)
through the PLMA (n � 15; size 4 and equipped with a gastric tube)(1) or the
ETT (n � 15; size 7.5). Ventilatory settings were adjusted according to lean
body weight. Number of insertion attempts and time to establish an effective
airway were recorded. Each cuff was inflated to the manufacture’s recom-
mended volume and afterwards cuff pressure was measured and adjusted
to the ideal pressure. Airway leaks were detected by pharyngeal ausculta-
tion through a stethoscope, and leak fraction was measured as the differ-
ence between inspiratory and expiratory VT divided by inspiratory VT

(2).
Airway pressures (PAW), ETCO2, minute ventilation (VM) and respiratory com-
pliance (CRS) were recorded at rest, after pneumoperitoneum and after
Trendelenburg position. Differences were assessed with t tests and �2 tests.
Results and Discussions: Number of insertion attempts was greater with
the PLMA (1.4 vs 1) but time to establish an effective airway was similar (23 s vs
22 s for the PLMA and ETT, respectively). Mean cuff volume and pressure used
were 27.5(3.3) ml and 3.1(0.3) ml, and 78.3(24) cmH2O and 37(3) cmH2O for
the PLMA and ETT, respectively. Five leaks were detected by auscultation in
the PLMA group but not with ETT (p �0.05). In spite of the audible leaks
detected, the leak fraction was similar in both groups [4.4(2)% PLMA; 5(2)%
ETT]. PAW, ETCO2, VM and CRS were similar in both groups at different
moments studied.
Conclusion: The PLMA provides a practical way to establish an airway for
laparoscopic surgery in Trendelenburg position.
References:
1 Kihara S. Anesth Analg 2003; 97(1):280–4.
2 Natalini G. J Clin Anesth 2003; 15(6):428–32.

A-276
The LMA classic and LMA–ProSeal are effective alternatives
to tracheal intubation for laparoscopic cholecystectomy
O. Ozlu, G. Ozgun, A. Dinc

Department of Anesthesiology, SSK Ankara Ihtisas Hospital, Ankara, Turkey

Background and Goal of Study: We compared gastric distension, regurgi-
tation and arterial blood gas tensions with endotracheal tube (ETT) or classic
laryngeal mask airway (LMA) or ProSeal laryngeal mask airway (PLMA) dur-
ing laparoscopic cholecystectomy (1).
Materials and Methods: One hundred fifty-nine ASA I–II adults were sched-
uled, patients with risk of gastroesophageal reflux were excluded. Patients
ingested methylene blue capsules 10 minutes before the induction of anes-
thesia. Anesthesia was induced with propofol and cisatracurium and main-
tained with sevoflurane in N2O and O2. Gastric distension was scored on a
scale of 0–10 at insertion of laparoscope and immediately before removal.
Hypopharynx was inspected for blue dye considered to be sign of gastric
regurgitation at the end of operation. Arterial blood gas analyses were per-
formed before and at the end of pneumoperitoneum.

74 Respiration

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


Results: Incidence of gastric distension and blue dye in hypopharynx
(6.1% in Group ETT; 13.7 in Group LMA; 6.7% in Group PLMA) were similar
in all groups (p 	 0.005). Mean PETCO2 values were increased significantly in
all groups and highest in Group PLMA (p � 0.005). Mean PaCO2 values were
increased significantly in all groups (p � 0.05). At the end of the pneu-
moperitoneum mean pH values were decreased significantly in all groups
and lower in Group PLMA than Group ETT (p � 0.05).

Group ETT Group LMA Group PLMA

t1 t2 t1 t2 t1 t2

PETCO2 34.1� 37.3 � 35.6 � 38.6 � 34.5 � 41.8 �

mmHg 0.6 0.8* 0.7 0.8* 0.6 0.7*#

PaCO2 35.3 � 39.4 � 36.5 � 40.7 � 34.9 � 41.3 �
mmHg 0.8 1.2* 0.6 1.0* 0.7 1.2*

pH 7.44 � 7.39 � 7.43 � 7.38 � 7.43 � 7.38 �

0.0 0.0* 0.0 0.0* 0.0 0.0*#

*,#p � 0.05.

Conclusion: It is concluded that gastric distension and regurgitation risks
were similar and arterial blood gas tensions were in normal ranges with
either airway device during laparoscopic cholecystectomy.
Reference:
1 Maltby RJ, Beriault MT, Watson NC, et al. Can. J. Anesth. 2002; 49:857–62.

A-277
LaryVent and Laryngeal Mask Airway: a comparison during
routine surgical procedures
H. Francksen, B. Bein, L. Moikow, P.H. Tonner, V. Doerges

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

Background and Goal of Study: Reusable supraglottic airway devices
have been established in clinical anesthesia for years and were previously
shown to be safe and efficient (1). The purpose of the present prospective,
randomised, controlled trial was to assess two disposable devices, the
newly developed LaryVent® (LV) and Laryngeal Mask Unique™ (LMA-U) in
routine clinical practice.
Materials and Methods: After approval of our IRB and written informed
consent was obtained, in 60 patients (ASA 1–3), undergoing minor routine sur-
gery, standardised anaesthesia was induced (Remifentanil, 0.5 
g/kg/min;
Propofol, 2 mg/kg). Patients were randomly allocated to controlled ventila-
tion (FiO2, 0.4; VT, 7 ml/kg; respiratory rate, 10 min�1) with the LV (n � 30) or
LMA-U (n � 30). Cuff inflation was performed with 100 ml (LV) or 20 ml (LMA-U)
of air, as recommended by the manufacturers. After 5 and 10 minutes of
ventilation with the LV or LMA-U, SpO2, etCO2, VTex and Paw were recorded.
Capillary blood gas samples were taken before induction of anaesthesia,
and after 10 min of ventilation. Time of insertion and airway leak pressure (2)
of each device were measured. Occurence 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
Results: There were no differences in demographic data between groups at
baseline. Time of insertion was comparable with the LV and LMA-U (Median:
24 vs. 23 s; P � ns; failures: LV 10/30 vs. LMA-U 3/30. Blood gas samples and
ventilation variables revealed sufficient ventilation and oxygenation with either
device (P � ns). Paw (LV, 14 � 3 cm H2O; LMA-U, 15 � 3 cm H2O) was com-
parable and airway leak pressure (LV, 33 � 7 cm H2O; LMA-U, 17 � 5 cm
H2O) was significantly (P � 0.05) higher with the LV compared to the LMA-
U. Post-operative sore throat and dysphagia were graded significantly
(P � 0.05) higher with the LV than with the LMA-U. No gastric inflation
occured with either device.
Conclusions: Significantly higher failure rate and post-operative patient
discomfort suggest that the LaryVent® may not be the first choice in routine
clinical practice.
References:
1 Anesth Analg 2002;95:1094–7.
2 Br J Anaesth 1999;82:286–7.

A-278
PAXpress vs. Laryngeal Mask Unique: evaluation of modified
ventilatory devices
H. Francksen, B. Bein, L. Moikow, J. Scholz, V. Doerges

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

Background and Goal of Study: For emergency airway management there
was increasing demand for disposable supraglottic airway devices. The pur-
pose of the present prospective, randomised, controlled trial was to assess
the recently developed Laryngeal Mask Unique™ (LMA-U) and the PAXpress (PA)
in routine clinical practice.
Materials and Methods: After IRB approval and written informed consent
was obtained, in 60 patients (ASA 1–2), undergoing minor routine surgery,
anaesthesia was performed as TIVA with propofol and remifentanil. Patients
were randomly allocated to controlled ventilation (FiO2, 0.4; VT, 7 ml/kg; res-
piratory rate, 10 min�1) with the LMA-U (n � 30) or PA (n � 30). Cuff inflation
was performed with 20 ml (LMA-U) or 30 ml (PA) of air. After 5 and 10 min of
ventilation with the LMA-U or PA, SpO2, etCO2, VTex and Paw were recorded.
Capillary blood gas samples were taken before induction of anaesthesia,
and after 10 minutes of ventilation. Time of insertion and airway leak pressure
(1) of each device were measured. Occurence of gastric inflation was assessed.
Patients were asked about sore-throat, dysphonia, and dysphagia 24 h after
surgery.
Results: There were no differences in demographic data between groups 
at baseline. Time of insertion was comparable with the LMA-U and 
PA (Median: 23 vs. 24 sec; P � ns; failures: LMA-U 3/30 vs. PA 11/30). 
Blood gas samples and ventilation variables revealed sufficient ventilation
and oxygenation with either device (P � ns). Paw (LMA-U, 15 � 3 cmH2O;
PA, 14 � 2 cmH2O) was comparable, while airway leak pressure (LMA-U:
median, 15 cmH2O; range, 10 to 25 cmH2O vs. PA: 22, 12 to 40) was signifi-
cantly (P � 0.05) higher with the PA compared to the LMA-U. Post-operative
sore throat and dysphagia were graded significantly (P � 0.05) higher 
with the PA than with the LMA-U. No gastric inflation occured with either
device.
Conclusions: The LMA-U and PA were proven in a clinical trial to effectively
ventilate and oxygenate patients. Significantly higher failure rate and post-
operative patient discomfort suggest that the PA may not be the first choice
in routine clinical practice.
Reference:
1 Br J Anaesth 1999;82:286–7.

A-279
Comparison of new perilaryngeal airway (Cobra PLA) with
laryngeal mask airway (LMA) and laryngeal tube (LT) in 
short surgical procedures
O. Koyuncu, A. Turan, G. Kaya, B. Karamanlioglu, Z. Pamukçu

Department of Anesthesiology, Trakya University Medical Faculty, 
Edirne, Turkey

Background and Goal of Study: Perilaryngeal airway (Cobra PLA) is a new
supraglottic device and is an alternative to endotracheal intubation in short
surgical procedures. This study was designed to evaluate new Cobra PLA
and compare it with LMA and LT.
Materials and Methods: After ethical approval and patient written consent,
90 ASA I–II status, aged between 18–65 patients scheduled for short surgi-
cal procedures were included. After standard premedication patients were
monitored for mean arterial pressure, heart rate and SpO2. After standard
anesthesia induction all patients were ventilated by mask and et-CO2 pres-
sure was monitored, inspiratory and expiratory anesthetic concentration
was observed. Patients were randomily divided into three groups, to I group
CobraPLA, II group LMA, III group LT was inserted by an experienced anes-
thetist, time and number of attempts were recorded. Maintanance of anes-
thesia was done by 50%O2/N2O and 2% sevoflurane, muscle relaxation was
fasciliated by mivacurium. In all the groups mean arterial blood pressure, heart
rate, SpO2 and et-CO2 pressure measurements were recorded. Introperative
complications, manoeuvres made for ventilation and desaturation (SpO2 �

95%) were recorded. In postoperative period blood contamination on removed
airway, nausea and vomiting, coughing and sore throat was recorded in 1 h
and at 24 hrs.
Results and Discussions: When groups were compared for airway insertion
time, haemodynamic parameter values at all the measurement times, desat-
uration number and end-tidale CO2 pressure values and intraoperative side
effects were similiar. Intraoperative additional manoeuvre need in group III
(20%) significantly lower (p � 0.05) when compared with groups I (40%) and
II (40%). When blood contamination on applied airway devices were compared;
in group III (50%) was determined to be significantly higher when compared
with group I (16.7%) and II (16.7%). There was no difference between three
groups according to other side effects.
Conclusion: As a result, three devices are safe and efficient in airway man-
agement of short surgical procedures. Perilaryngeal airway (CobraPLA) can
be an alternative to laryngeal mask and laryngeal tube.
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A-280
Addition of remifentanil to etomidate to facilitate the 
LMA insertion conditions
S. Uzun, A. Gozacan, O. Yondem, O. Tarhan, S. Ozgen

Department of Anaesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Etomidate as it doesn’t depress the laryn-
geal reflexes, it’s difficult to insert laryngeal mask airway (LMA) (1). To facili-
tate the LMA insertion, remifentanil addition to etomidate induction was
investigated in this prospective, randomised study.
Materials and Methods: After ethics committee approval and informed
consent ASA I–II, 57 unpremedicated adult patients (26–73 years) undergo-
ing cystoscopy were recruited.The groups were; Group PF: Induction with
propofol (2.5 mgkg�1) and fentanyl (1 
gkg�1), Group PR: Induction with
propofol (2.5 mgkg�1) and remifentanil loading with 0.5 
gkg�1 in 2 min fol-
lowed by 0.05 
gkg�1min�1, Group ER: Induction with etomidate (0.3 mgkg�1)
and remifentanil at the same dose. Anaesthesia was maintained with 2–3%
sevoflurane, 50% O2 and 50% N2O. LMA was inserted by the blinded anaes-
thetist to assesse the parameters on the table and any unwanted responses
such as gagging, coughing, hiccough, chest rigidity and limb movement.
Anova test, Tukey HSD, Kruskal Wallis test, Mann Whitney U test, Pearson
Chi Square test were used for statistical analysis. The results are given as
percentages, 95% confidence interval.
Results and Discussions: The results are shown in the Table (*p � 0.05,
**p � 0.05 compared to Group 1).

Group PF Group PR Group ER 
(n � 19) (n � 16) (n � 22)

Jaw opening 19/0 11/5 10/12 
(open/partially open) (100%/0%)* (68,8%/31,3%) (45,5%/54,5%)

Ease of LMA 19/0 15/1 15/7**
insertion (good/poor) (100%/0%) (93,8%/6,3%) (68,2%/31,8%)

Number of 19/0/0 16/0/0 11/10/1*
attempts (1/2/3)

Gagging (no/yes) 18/1 14/2 14/8 
(94,7%/5,3%) (87,5%/12,5%) (63,6%/36,4%)**

Additional propofol 19/0 15/1 12/10 
(100%/0%) (93,8%/6,3%) (54,5%/45,5%)*

Heart rate was decreased in all groups within clinical limits but it was not 
significant (p � 0,563).
Conclusion: Co-administration of etomidate-remifentanil doesn’t facilitate
the LMA insertion conditions.
Reference:
1 Hilbert G, Gruson D, Vargas F et al. Crit Care Med 2001; 29: 249–55.

A-281
Prospective comparison of Ambu Laryngeal Mask and 
LMA-Classic in patients with immobilized cervical spine
C. Gernoth, O. Jandewerth, M. Contzen, J. Hinkelbein, H.V. Genzwuerker

Inst. of Anaesthesiology, University Hospital Mannheim, Mannheim,
Germany

Background and Goal of Study: LMA-Classic (LMC, LMA Company) and the
single-use Ambu Laryngeal Mask (ALM, Ambu) are compared for ventilation
in patients with simulated impaired cervical spine mobility. Ease of insertion
and quality of airway seal are assessed in a prospective clinical trial.
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 LMC or ALM. Following stan-
dardized induction of general anaesthesia with fentanyl and propofol and
immobilization of the cervical spine with an extrication collar (Ambu Perfit ACE),
direct laryngoscopy was performed and view was graded using the Cormack
and Lehane classification. Airway devices were placed according to manu-
facturer’s instructions. Number of attempts (maximum 2), time until first tidal
volume and intraoperative tidal volumes (goal: etCO2 of 35 mmHg) were

recorded. Airway leak pressure was measured with cuff pressures adjusted to
60 cmH2O. Devices were inspected for traces of blood after removal. Patients
were questioned for postoperative complaints.
Results and Discussions: 30 patients were ventilated with ALM or LMC.
Demographic data as well as, BMI, baseline heart rate, blood pressure and
peripheral oxygen saturation were comparable for both groups. Insertion
was successful in all patients (first attempt LMC 30, ALM 28).

Time until first tidal volume for ALM and LMC was 15.6 � 4.4 and 15.5 � 4.9
seconds. Tidal volumes were 8.1 and 8.0 ml kg�1 for ALM and LMC with result-
ing peak airway pressures of 14.5 and 14.1 cmH2O. Airway leak pressures
were comparably high: 25.6 � 5.2 cmH2O for ALM and 26.5 � 6.5 cmH2O
for LMC. Traces of blood were found in 6 devices in the LMC group and in 
3 devices in the ALM group. Mild complaints (soar throat, VAS 2 on a scale
of 1 to 10) were stated in the recovery room and after 24 hours by 2 patients
in the LMC group and 1 patient in the ALM group.
Conclusion(s): In patients with reduced cervical spine mobility simulated
by an extrication collar, a patent airway can be established rapidly with both
LMA-Classic and Ambu Laryngeal Mask. Ventilation parameters, success rates
and airway seal are comparable, postoperative complaints are infrequent.

A-282
Comparison of LMA-Unique and Laryngeal Tube Disposable
(LTD) in patients undergoing short gynaecological
interventions
M. Contzen, C. Gernoth, J. Hinkelbein, H.V. Genzwuerker

Institute of Anaesthesiolgy, University Hospital Mannheim, Mannheim,
Germany

Background and Goal of Study: For the reusable LMA-Classic (LMA
Company) and the Laryngeal Tube (VBM Medizintechnik), differences in air-
way leak pressure have been described by several authors (1–4). The single-
use PVC products LMA-Unique (LMU) and Laryngeal Tube Disposable (LTD)
are compared to test the hypothesis, that a difference in airway leak pressure
can be found in these supraglottic devices as well.
Materials and Methods: After obtaining approval of the local ethics com-
mittee and patient consent, 40 women scheduled for elective short gynae-
cologic interventions, were randomized to be ventilated with either LMU or LTD.
After induction of general anaesthesia with fentanyl and propofol, airway
devices were placed according to manufacturer´s instructions. Number of
attempts (maximum 2), insertion time, time until first tidal volume and intra-
operative tidal volumes (goal: etCO2 35 mmHg) were recorded. Airway leak
pressure was measured with cuff pressures set to 60 cmH2O. After removal,
devices were inspected for traces of blood and patients were questioned for
hoarseness or soar throat.
Results and Discussions: 20 women were ventilated with LMU and 20 with
LTD. Demographic data as well as baseline heart rate, blood pressure and
peripheral oxygen saturation were comparable for both groups, mean age
was 32.5 (�13) years for LMU and 34.5 (�12) years for LTD. Insertion was
successful in all patients, a second attempt was necessary in 2 patients with
LMU. Time until first tidal volume was 21.5 (�7.6) seconds for LMU and 13.8
(�2.8) seconds for LTD (p � 0.05). Peak airway pressures were 15.6 and
16.2 cmH2O with tidal volumes of 8.7 and 9.2 ml/kg for LMU and LTD. Airway
leak pressure with LTD was higher than with LMU: 31.6 (�2.2) vs. 20.9 (1.8)
cmH2O (p � 0.01). No traces of blood after removal were found. Mild com-
plaints (2 on a ten point VAS scale) of trouble swallowing were stated in the
recovery room and after 24 hours by one LMU patient.
Conclusion(s): Both single-use supraglottic airway devices allow sufficient
ventilation in the patients studied. A difference of airway leak pressure as
described for the reusable models can be found in the PVC variants as well.
References:
1 Asai. Br J Anaesth 2002;89:729.
2 Cook. Br J Anaesth 2003;91: 373.
3 Ocker. Anesth Analg 2002;95:1094.
4 Wrobel. Anaesthesist 2004;53:702.
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A-283
Electric field can preserve red blood cells in stored blood
preparations
T. Nishiyama, D. Hayashi, Y. Okawa, Y. Suga

Department of Anaesthesiology, The University of Tokyo, Bunkyo-Ku, Japan

Background and Goal of the Study: In stored blood preparations, hemo-
lysis increases according to the duration of the storage. To inhibit hemolysis,

various solutions have been investigated1. In the present study, the effects
of an electric field, which is used to keep freshness of the food in the freezer,
on hemolysis in the stored blood preparations were investigated.
Materials and Methods: Fifteen packs of 2-day-old red blood cell concen-
trates (CRC) in 400 mL each of mannitol, adenine, glucose, phosphate, and
citrate (MAP-CRC) were obtained from the Japan Red Cross Society. Each
preparation was divided into 4 packs of equal amount and kept in a refriger-
ator at 4 � exposed to 0, 500, 1500 or 3000 V electric field for 30 days. Serum
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concentrations of sodium (Na), potassium (K), free hemoglobin (fHb) and
total haptoglobin (Hp) and pH of the MAP-CRC were measured every 5
days. An electron microscopic examination was also performed.
Results and Discussion: Hp was 0 in all the packs during the study. K and
fHb increased according to the duration of the storage, but 0 V had signifi-
cantly higher K and fHb values than 500, 1500 and 3000 V. Na decreased in all
preparations with significantly lower values with 0 V compared to 500, 1500
and 3000 V. No differences were observed among 500, 1500 and 3000 V in K,
fHb, and Na. The pH decreased according to the duration of the storage, and
1500 and 3000 V showed significantly lower values than 0 and 500 V. The pH
in 0 V was significantly higher than 500 V. Exposing to the electric field during
storage of MAP-CRC could decrease hemolysis in the preparation, while no
voltage dependency was observed. Considering the pH decrease, 500 V
might be the choice, though the life span of the transfused red blood cells and
other effects on human should be investigated before its clinical application.
Conclusions: To keep MAP-CRC in the electric field could decrease hemo-
lysis in the preparation during storage.
Reference:
1 Nishiyama T, et al. Crit Care Med 2001; 29: 1979–82.

A-284
Fluids and coagulation in lower limb arthroplasty
R. Llewellyn, T. Ruttmann, F. Falanga, M. James

Department of Anaesthesia, Groote Schuur Hospital Cape Town, South Africa

Background and Goal of Study: A prospective, randomized clinical trial to
investigate whether the choice of perioperative fluid affected the procoagu-
lant effect of haemodilution, or perioperative coagulation.
Materials and Methods: After Ethics approval and with informed consent,
60 patients presenting for hip or knee arthroplasties were randomized into 
3 groups of fluid therapy viz. crystalloid, gelatin or starch. All patients
received LMWH 12 hours before surgery. Exclusions: Known abnormality of
haemostasis, IV fluids prior to arrival in OR, drug allergy or hypersensitivity to
study solutions and severe intercurrent disease. TEG, FBC, INR, PTT, D-
Dimer and TAT (thrombin–antithrombin complexes) were measured as fol-
lows: after cannula insertion, 30 minutes later after receiving 500 ml of
colloid or 1000 ml of crystalloid (presurgery), at the end of surgery and 24
hours after induction of anaesthesia.
Results and Discussions: There were no significant differences between
groups or from control after fluid loading. All groups became hypercoagula-
ble at the end of surgery and at 24 hours as evidenced by shortened r and k
times (Fig. 1) and increased � angles. This study did not confirm a previous
study1 that enhanced perioperative coagulation was triggered by rapid crys-
talloid haemodilution. However this effect may have been attenuated by the
administration of prophylactic LMWH.

Figure 1. k-time

Conclusion: Surgery itself had a far greater effect on coagulation than the
type of fluid used in this study.
Reference:
1 Ruttmann TG. Br J Anaesth 2002; 89(2): 1–5.

Acknowledgements: Aventis contributed to the costs of the investigation.

A-285
Increased blood loss in portal thrombosis does not affect
outcome after liver transplantation
A. Camps, A. Mora, M. de Nadal, C. Bosch, A. Escartín, C. Cortés

Department of Anesthesiology, Vall dHebron University Hospital, Barcelona,
Spain

Background and Goal of Study: Portal thrombosis (PT) in orthotopic liver
transplantation (OLT) is a contingency that may increase surgical difficulty

and patient morbidity and mortality. Recent data with new surgical tech-
nique suggest that favourable results may be achieved (1,2). The aim of our
study was to analyse intra and postoperative complications of patients with
PT undergoing OLT.
Materials and Methods: A two-year’s period retrospective study was per-
formed in patients undergoing OLT. They were distributed in group 1 (no
thrombosis), group 2 (partial PT) and group 3 (total PT). Piggy-back with
temporal portocava shunt was performed in all patients. Thrombectomy and
portal end to end anastomosis were performed in patients with PT. We
recorded duration of surgery, total blood loss, packet red blood cells
(PRBC), fresh frozen plasma (FFP) and platelets transfused, ICU and hospi-
talization stay and 6 month mortality. For statistical analysis Kruskal-Wallis
and �2 tests were used. Descriptive statistics were expressed in median and
interquartile range (IQR).
Results and Discussions: 90 patients were included, 13 of them (14%)
had total PT and 11 patients (12%) had a partial PT.

Group 1 Group 2 Group 3

Patients (n � 90) 66 11 13
Duration of surgery (min) 365 (112) 320 (75) 500 (127)*
Blood loss (L) 3.4 (3.3) 2.7 (3.7) 6.9 (4.1)*
PRBCs (units) 5 (6) 4 (6) 10 (9)*
FFP (units) 7 (4.5) 6 (6) 10 (3)*
Platelets (units) 5 (10) 6 (10) 10 (5)*
ICU stay (days) 6 (5) 5 (6) 6 (13)
Hospital stay (days) 19 (15) 20 (10) 19 (16)
6 month mortality 5 (8%) 0% 2 (15%)

*P � 0.05.

Conclusions: Patients with total PT had longer duration of surgery and sig-
nificant increase in total blood loss and transfusion than patients with partial
or no PT. There were no difference in ICU, hospital stay and 6 month mortality.
References:
1 Robles R. Clin Transplant 2004;18:79–84.
2 Dumortier J. Am J Transplant 2002; 2:934–938

A-286
Lowfrequency hemoviscoelastography in monitoring
coagulation disorders after abdominal surgery for cancer
V. Zaporozhan, O. Tarabrin, V. Mazur, E. Codrul, A. Suhanov

Department of Anesthesiology and Intensive Care, Odessa Medical
University, Marine Central Hospital, Odessa, Ukraine

Background and Goal of Study: Venous thromboembolism is of the most
common complications in cancer patients and may be due to the hyperco-
agulable state of malignancy and to it’s surgical treatment.
Materials and Methods: Patients undergoing planned curative open sur-
gery for abdominal cancer received MEDNORD (Ukraine Coanalyser) analysis
(HVG), a viscoelastic test, measures clot formation and includes information
on the cellular as well as the plasmatic coagulation system. We examined
the efficacy of a variety of coagulation tests. A complete coaguation screen,
activated clotting time (ACT), thromboelasthgraphy (TEG) and haemo-
viscoelastography (HVG) were performed before surgery, at the end of surgery,
and on postoperative days 1, 2, 3, and 7; they were analyzed for the reaction
time and the maximal amplitude (MA).
Results and Discussions: We calculated the elastic shear modulus of
standard MA (Gt) and HVG MA (GH), which reflect total clot strength and
procoagulatory protein component, respectively. The difference was an esti-
mate of the platelet component (Gp). There was a 14% perioperative
increase of standard MA, corresponding to a 48% increase of Gt (P � 0.05)
and an 80%–86% contribution of the calculated Gp to Gt. We conclude that
serial standard thromboelastography and HVG viscoelastic test may reveal
the independent contribution of platelets and procoagulatory proteins to clot
strength. Using multiple linear regression, all coagulation, TEG and HVG
variabities were used to model postoperative hypercoagulation. However, 
3 components of the routine coagulation assay, including bleeding time,
prothrombin time and platelet count could be modeled to show prolonged
postoperative hypercoagulability (P � 0.01). We conclude that all components
of the HVG test reflect postoperative coagulopaties, these results suggest
that it may be useful in determining the coagulation status of cancer patients
perioperatively.
Conclusion: Postoperative hypercoagulability, occurring for at least 1 week
after major cancer abdominal surgery, may be demonstrated HVG viscoelas-
totest. This hypercoagulability is not reflected completely by standard coag-
ulation monitoring and TEG HVG viscoelastotest provides a fast and easy to
perform bedside test to quantify in vitro hemocoagulation.

0

1

2

3

4

5

6

7

8

9

Pre Post End 24 hrs

m
m

HES Cry GEL

 p � 0.05

Transfusion and haemostasis 77

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


A-287
Novel polyanionic starches: pharmacokinetics and 
effect on blood coagulation
C. Madjdpour, T. Buclin, P. Frascarolo, C. Thyes, I. von Roten, 
M. Burmeister, A. Fisch, T. Bombeli, D.R. Spahn

Department of Anaesthesiology, University Hospital Lausanne (CHUV),
Lausanne, Switzerland

Background and Goal of Study: Linkage of carboxy-methyl (CM) residues
to the glucose units of starch results in CM starch (CMS) and – when com-
bined with hydroxyethylation – in CM-hydroxyethyl (HE) starch (CM-HES).
These polyanionic starches are more hydrophilic than conventional HES and
might be promising alternatives as plasma substitutes. The goal of this study
was to investigate the pharmacokinetics of these novel starches and to
study their impact on blood coagulation.
Materials and Methods: This trial was conducted as a randomized con-
trolled in vivo study in 30 pigs (40 � 5 kg). After infusion of 20 ml/kg of HES
(130/0.4) (control), CMS or CM-HES (6% each) over 30 minutes, serial blood
samples were obtained over 20 hours. Plasma concentration was deter-
mined and blood coagulation was assessed by Thromboelastograph®

(TEG®) analysis and plasma coagulation assays. Pharmacokinetic 
(PK)-pharmacodynamic (PD) analysis was performed based on a two-
compartment model, using a linear model relating predicted concentration
values to the observed effects. PK-PD parameters were compared by one-
way ANOVA followed by Scheffé’s multiple comparisons test.
Results: Data are given as mean (SD).

HES CMS CM-HES

Pharmacochemical parameters
In vitro mean molecular 139 129 138
weight (kD)

Molar substitution with – 0.3 0.06
CM groups

Molar substitution with 0.42 – 0.34
HE groups

Pharmacokinetic parameters
Area under the curve (min·g/L) 442 (94) 2959* (287) 2469* (283)
Terminal half-life (min) 185 (117) 525* (75) 561* (78)
Maximal concentration (g/L) 4.0 (0.5) 8.0* (0.6) 6.6* (0.4)
Central distribution volume (L) 9.1 (1.4) 5.2* (0.6) 6.5* (0.7)
Clearance (L/min) 0.115 (0.032) 0.016* (0.001) 0.019* (0.003)
Steady-state volume (L) 18.7 (5.4) 10.2* (1.5) 12.7* (1.5)

Pharmacodynamic parameters
Coagulation index¶/(g/L) �0.23 (0.08) �0.26ns (0.09) �0.20ns (0.09)
Maximal amplitude¶ (mm)/(g/L) �0.83 (0.33) �1.12ns (0.29) �0.70ns (0.38)
Prothrombin time (s)/(g/L) �0.01 (0.14) �0.14ns (0.13) �0.12ns (0.15)
Antigenic vWF level (%)/(g/L) �1.88 (1.67) �0.69ns (0.57) �1.11ns (1.11)

PD parameters indicate the decrease in the respective coagulation parameter per g/L
plasma concentration of the colloid; *p � 0.001, nsnot significant compared to HES;
¶TEG ®parameter; vWF, van Willebrand factor.

Conclusion: CMS and CM-HES have a significantly longer intravascular
persistence compared to HES but do not exhibit a stronger effect on blood
coagulation at a given plasma concentration in mass units.

A-288
Comparison of two methods of warming intraoperatively
infused fluids in regard to their effectiveness in maintaining
temperature and reducing postoperative shivering
(Preliminary study)
M. Papastamou, A. Krana, S. Kyriakoulakos, E. Samanta, F. Kostopoulou,
L. Georgiou

Department of Anaesthesiology, G.H.A “Hippokration”, Athens, Greece

Background and Goal of Study: The temperature of infused fluids is
important for heat and temperature homeostasis. This study compares the
intraoperative changes of temperature and postoperative shivering when
fluids are infused through a warming device to those observed when fluids
are only prewarmed.
Materials and Methods: 30 ASA I–III patients, undergoing abdominal sur-
gery under combined anaesthesia, were randomized in two groups to
receive all fluids either prewarmed at 38°C or warmed at a constant temper-
ature of 41°C by flowing through a warming device. Temperature was
recorded 15 min intraoperatively, using oesophageal and skin thermometers.

Postoperative shivering was rated 0–3 (0 � none, 1 � mild, 2 � moderate,
3 � severe).
Results and Discussions: The two groups presented equal demographic
data, type and duration of operation, anaesthetic management and environ-
mental conditions. There was no significant difference in the rate of mean
temperature fall during the first 30 min [rate (prewarmed) � �0,78°C/L vs.
rate (device) � �0,64°C/L, Correlation coef � 0,99 for each]. Thereafter, in
the device group, mean temperature ceased to fall over the next 15 min, and
remained almost constant until 100 min [rate (30–100 min) � �0,077°C/L,
CC � �0,95)]. At 100 min, it even turned increasing [rate (100–180 min) �

0,15°C/L, CC � 0,99]. In contrast, mean temperature continued to decrease
in the group of the prewarmed fluids [rate (30–180 min) � �0,36°C/L,
CC � �0,95]. The difference of mean temperature between groups was sig-
nificant at 60 min (dev � 35,9°C vs. prew � 35,5°C, p � 0,05) and increased
as time passed (mean Temp at 180 min: 36,2 vs. 34,7°C). Postoperative
shivering was less in the device group [median � 0, max shivering � 2 in
2/15 patients] than in the group of the prewarmed fluids [median � 1, max
shiv. � 3 in 4/15 patients, while 7/15 patients of this group presented shiv-
ering 2 or greater].
Conclusion(s): Continuous warming at a constant temperature of intra-
operatively infused fluids, by means of a warming device, maintains temp-
erature significantly better and results in significantly less postoperative
shivering compared to merely prewarming them.

A-289
Effects of gelatin solutions on polymorphnuclear cells
R. Essmeister, E. Deusch, S. Kozek

Department of General Anaesthesiology and Intensive Care, Medical
University of Vienna, Vienna, Austria

Background and Goal of Study: Physicochemical characteristics of col-
loids determine their side effects on platelets (1,2). The goal of the present
experiments was to compare various gelatin solutions on their side effect on
polymorphnuclear cell (PMN) function.
Materials and Methods: After IRB approval and informed consent were
obtained, citrated whole blood from 9 healthy volunteers was haemodiluted 
in vitro (0%, 40%) with oxypolygelatin (Gelifusin®, Braun Austria, Maria Enz-
ersdorf, Austria), modified gelatin (Gelifundol®, Biotest Pharmazeutika, Vienna,
Austria), polygeline (Haemaccel®, Aventis Pharma, Vienna, Austria), and normal
saline (Braun 0.9%®, Braun Austria, Maria Enzersdorf, Austria). An undiluted
sample served as a control. Expression of Mac-1 receptor fragment CD11b was
evaluated as a marker for PMN activation using the monoclonal antibodies anti-
CD11b and anti-CD45. Expression of CD11b was analyzed with and without
agonist-stimulation using N-formyl-Met-Leu-Phe (fMLP; 100 nM). A lyse-wash
procedure was performed before flow cytometric analysis using FACSCalibur™
and CellQuestPro™ software (Becton Dickinson Immunocytometry Systems,
San Jose, USA). Statistical analysis: one-way ANOVA (P � 0,05).
Results and Discussions: Oxypolygelatin and modified gelatin had no
effect, whereas polygeline significantly increased CD11b expression after
40% haemodilution in both resting and fMLP-activated PMN when com-
pared to controls.
Conclusion(s): Our results indicate that structural characteristics of gelatin
molecules modulate their influence on PMN function. Oxypolygelatin and
modified gelatin seems to exert no relevant side effect on the inflammatory
response even at 40% haemodilution. The PMN-activating effect of polyge-
line may, at least in part, be induced indirectly by platelet stimulation (2) and
platelet–PMN interaction.
References:
1 Franz A, Bräunlich P, Gamsjäger T, et al. Anesth Analg 2001; 92: 1402–7.
2 Thaler U, Deusch E, Kress HG, et al. Anesthesiology 2003; 99: A636.

A-291
Comparison of perioperative volume requirements of HES
130/0.42 and HES 200/0.5 in major urological surgery
H. Heinze, K. Hage, F. Hackmann, R. Schäfer, K.-F. Klotz

Department of Anaesthesiology, University Clinic Schleswig-Holstein,
Campus Lübeck, Lübeck, Germany

Background and Goal of Study: The effectiveness and tolerability of
hydroxyethyl starch formulations depends mostly on the mean molecular
weight and the degree of molar substitution. Because of this different vol-
ume effects could result. We compared a new HES 130/0.42 formulation
(Venofundin®, B. Braun Melsungen AG, Germany) with an established HES
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200/0.5 (Infukoll® HES, Serumwerk Bernburg, Germany) with respect to
perioperative volume requirements, haemodynamic effects, safety and 
tolerability.
Materials and Methods: After approval of the local ethics committee we
investigated in a prospective, randomized double-blinded clinical trial 100
adult patients scheduled for elective major urological surgery with expected
large volume requirements. The study fluids were administered according to
patients’ individual needs to sustain adequate haemodynamics from induction
of anaesthesia until 24:00 h on the day of surgery. Infusion trigger were mean
arterial pressure, central venous pressure, heart rate, or other clinical rea-
sons. The required volume of study medication served as primary endpoint.
Results and Discussion: There were no differences in demographic and
baseline characteristics between the groups. In both groups intraoperatively
and during ICU stay equivalent volumes were administered to maintain or
achieve haemodynamic stability (OP: HES 130/0.42: 1150 � 574 ml; HES
200/0.5: 1070 � 572 ml, p � 0.0002; ICU: HES 130/0.42: 1390 � 955 ml;
HES 200/0.5: 1245 � 715 ml [Mean � SD] p � 0.0196). Course and values
of haemodynamic parameters between groups were comparable. There was
no difference in total fluid balance. Routine chemistry and blood coagulation
did not vary considerably. Over the entire observation period no serious
adverse event occurred. In group HES200/0.5 intraoperatively red blood cells
were administered more frequently (HES130/0.42: 4 patients; HES200/0.5:
11 patients; p � 0.0499).
Conclusions: The new HES 130/0.42 is equivalent to HES 200/0.5 with
regard to volume requirements, safety and tolerability during surgery and
ICU stay. The reason for the significant higher transfusion rate in group HES
200/0.5 cannot be explained by the study results.

A-293
Substantial donor red blood cell transfusion reduction by a
combination of blood saving techniques
J. Lahaye, D. Hardeman, G. Woolthuis, G. de Wilde, C. Wijbenga, 
M. Goos, J. Bakker

Department of Anaesthesiology and Intensive Care, Antonius Hospital,
Sneek, The Netherlands

Background and Goal of Study: Until 1999 no special blood saving tech-
niques were used in our 300 bed general hospital, apart from loco-regional
anaesthesia techniques. Realising the risks of donor blood transfusions, a
blood transfusion reduction programme was started.
Materials and Methods: Introduction of the following blood saving meas-
ures and techniques:

� 2000: The so-called 4-5-6 transfusion protocol;1

� 2000: Active patient temperature control, aiming at a perioperative tem-
perature loss less than 1°C;

� 2000: Surgical damage-control strategy;
� 2000: Peroperative and postoperative cell saving in all major surgery

(hip/knee/vascular/trauma);
� 2001: Introduction symposium on the subject of blood saving techniques

to increase awareness;
� 2003: 4-week preoperative epoetin alfa treatment in total hip/knee surgery

for patients with Hb 10–13 g/dl at preoperative screening visit.2

Results and Discussions: Both in overall hospital and in total hip and knee
replacement surgery allogenic transfusion needs decreased considerably
from the introduction of the first measures onward, despite increasing oper-
ation production figures (see Table). Particularly in total hip and knee
replacements the effects are clear, changing from 2.0 units per patient in
1999 to 0.4 units in 2003.

2004
1999 2000 2001 2002 2003 (prognosis)

Overall hospital
Surgery patients (n) 6473 7116 7509 7972 8837 9100
RBC use (units ) 3883 3214 2550 2839 2364 2000
Total hip and knee replacements only
Patients (n) 286 308 322 389 434 451
RBC use (units) 571 358 322 369 184 136

Conclusion: Combination of blood management measures can induce a
huge allogenic transfusion reduction.
References:
1 Slappendel R, et al. Acta Orthop Scand 2003;74:569–75.
2 Goldberg MA, et al. Am J Orthop 1996;25:544–52.

A-294
Is the postoperative drained blood a good monitor for
estimating the total blood loss following knee arthroplasty?
S. Bermejo, J. García, S. Sánchez, J. Vallés, I. Ramos, F. Escolano

Department of Anaesthesiology, Hospital del Mar-Esperança, Barcelona,
Spain

Background and Goal of Study: Although a great percentage of the total
postoperative bleeding corresponds to a hidden blood loss in the tissues
and joint1,2, visible blood from the drainage is considered the gold standard
for monitoring blood loss after a knee arthroplasty. Only one study was 
not able to find a consistent relationship between the total blood loss and
postoperative drained blood3. The aim of our study was to assess the use-
fulness of a postoperative drainage as a monitor of bleeding following a
knee arthroplasty.
Materials and Methods: Fifty patients undergoing unilateral knee arthro-
plasty from March to November 2004, were prospectively followed until the
fourth postoperatively day. Drained red blood cell (RBC) loss was assessed
by multiplying the visible blood volume by an haematocrit (Hct) of 30% from
a pilot study. Total RBC loss was calculated by multiplying the patient blood
volume (PBV) by the difference between the preoperative and fourth-day
postoperative Hct, and compensated with the volume of RBC transfused;
[PBV  (Hctp�Hct4th) � RBC transfused]. Hidden RBC loss was determined
by subtracting the visible RBC loss from the total RBC loss. Regression
analysis was performed to assess the relationship between the total RBC
loss and drained RBC loss.
Results and Discussions: The average age of the fifty ASA 2 patients was
72 � 7 years. Nearly all the procedures were performed under intradural
anaesthesia. Cemented technique and tourniquet were used in all cases.
The mean total RBC loss was 615 � 197 ml. The mean drained RBC loss
was 206 � 113 ml, and mean hidden RBC loss was 414 � 194 ml. Thus the
hidden loss was 67% of the total blood loss. Regression analysis shown a
poor correlation coefficient between the total RBC loss and visible RBC loss
(r � 0.31, p � 0.03).
Conclusions: After knee arthroplasty, the total RBC loss can not be esti-
mated by the visible blood from drainage probably due to the hidden RBC
loss (67% of the total blood loss).
References:
1 Sheat, KR, et al. The Knee 2000; 7:151–155.
2 Sheat, KR, et al. J Bone Joint Surg (Br) 2004; 4:561–565.
3 Umlas, et al. Transfusion 1994; 34:402–406.

A-295
Correct assessment of blood loss and haemoglobin levels 
for good postoperative management after knee 
arthroplasty
J. García, S. Bermejo, S. Sánchez, J. Vallés, L. Puig, F. Escolano

Department of Anesthesiology, Hospital del Mar, Barcelona, Spain

Background and Goal of Study: Major blood loss from drainage occurs dur-
ing the first 3–6 hours after knee arthroplasty1. The drop in haemoglobin (Hb)
is not only explained by drained blood loss, because hidden blood in the tis-
sues and joint can be 50% of total blood loss.2,3 The purpose of the study
was to determine the blood losses distribution and the postoperative Hb
level which could better estimate the total blood loss during hospitalisation.
Patients and Methods: Fifty patients undergoing unilateral knee arthro-
plasty from March to November 2004 were prospectively followed until the
fourth postoperative day. Baseline and postoperative Hb levels at 3–6 hours,
24 hours and the fourth day were recorded. Drained red blood cell (RBC)
loss was assessed by multiplying the visible blood volume by an haemat-
ocrit (Hct) of 30% from a pilot study. Total RBC loss was calculated by mul-
tiplying the patient blood volume (PBV) by the difference between the
preoperative and fourth postoperative Hct, and compensated with the RBC
mass transfused; [PBV  (Hctp � Hct4th) � RBC transfused]. Hidden RBC loss
was determined by subtracting the visible RBC loss from the total RBC loss.
Results: The average age of the fifty ASA 2 patients was 72 � 7 years and
68% of them were women. Nearly all the procedures were performed under
intradural anaesthesia. Cemented technique and tourniquet were used in all
cases. The mean total RBC loss was 615 � 197 ml. The mean drained RBC
loss was 206 � 113 ml, and mean hidden RBC loss was 414 � 194 ml. Thus
the hidden loss was 67% of the total blood loss.

Hb values are shown in the Table (g/dL, mean � SD):

Baseline 3–6 h 24 h 4th day

13.9 � 1.2 11.3 � 1.6 10.2 � 1.3 9.9 � 1.1
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Conclusions: Postoperative haemoglobin at 24 hours is a proper indicator
for estimating the total RBC loss after knee arthroplasty. The 1.1 g/dL fall in
Hb between 3–6 and 24 hours, suggests an inaccurated reposition of fluids
derived from the unknown hidden blood loss (2-fold drained RBC loss).
References:
1 Umlas, et al. Transfusion 1994;34:402–406.
2 Sheat, KR, et al. The Knee 2000;7:151–155.
3 Sheat KR, et al. J Bone Joint Surg (Br) 2004;4:561–565.

A-296
Preoperative haemoglobin optimization in total knee
arthroplasty
A. Rodríguez-Pont, C. Díaz-Espallardo, C. Colilles-Calvet, I. Roig-Martinez

Department of Anaesthesiology and Critical Care, Hospital de Sabadell,
Sabadell, Spain

Background and Goal of Study: Interdisciplinary coordination is neces-
sary for patient’s preoperative optimization, going to be submitted to a poten-
tial bleeding surgery. One of the most important predictive transfusional
factors is preoperative haemoglobin (Hb) (1).

The aim of our study is to evaluate if preoperative haemoglobin optimiza-
tion reduces transfusional index in patients undergoing total knee artrhoplasty.
Materials and Methods: The study was approved by the Ethical Committee
of the Institution. We included 353 patients. Group 1 (n � 105) without Hb
optimization. Group 2 (n � 248) the haemoglobin was optimized. Patients
with level of Hb � 13 g/dl were studied by the Department of Haematology
to determine what treatment would be necessary: oral iron (Fe) � Epoetin
alfa (EPO). The data collected were: demographics, anaesthesia risk, Hb 
levels and transfusion index.

Student T and Chi squared tests were used for statistical analysis.
Results:

Transfusion Fe EPO � Fe Hb i Hb p Hb d

G 1 (n � 105) 16 (15.2%) – – 13.6* 13.6* 9.1*
G 2 (n � 248) 11 (4.4%) 51 22 13.7* 14.1* 10*

Hb: haemoglobin, *media, EPO: epoetin alfa, Fe: oral iron.
Hb i: initial, Hb p: post-treatment, Hb d: discharge.

Conclusions: Preoperative Hb patient optimization leads us to reduce trans-
fusion. Ferritin and plasma iron levels determination in preoperative labora-
tory tests are necessary to optimize Hb and also to reduce transfusion index.
EPO administration has been necessary in only 22 patients.
Reference:
1 Salido JA, Marín LA, Gómez LA et al. Preoperative hemoglobin levels and the need

for transfusion after prosthetic hip and knee surgery: analysis of predictive factor. 
J. Bone Joint Surg Am 2002; 84: 216–20.

A-297
A new and less invasive approach for the management of
blood volume loss/restitution during major trauma surgery
G. Solares, M. Salmones, J.M. Rabanal, I. Ruiz, M.A. Alonso

Department of Anestesia y Trauma, Hospital Universitario Valdecilla,
Santander, Spain

Background and Goal of Study: We have shown in both man and animal
models that cardiac filling pressures are equivocal monitors of acute blood
loss and its restitution (1,2). We propose a model based on three parame-
ters, that is, non-invasive cardiac index (nCI), central venous pressure (CVP),
and venous central oxygen saturation (ScvO2), to accomplish this goal.
Materials and Methods: After institutional approval, 12 major trauma sur-
gical patients were studied. Monitoring consisted in MAP, HR, CVP and con-
tinuous ScvO2 by means of a central fiberoptic catheter (Edwards preSep),
nCI was continuously measured by an esophageal “ODM” Doppler probe
(Abbott lab). The changes in HR, MAP, CVP, ScvO2 and nCI were recorded
every 15 minutes, and blood samples for Hb/Hto levels were taken hourly.
Blood volume restitution was accomplished by the maintenance of a
CVP 	 5 mmHg, nCI 	 2,5 l/min/m2 and ScvO2 	 70 with the infusion of
crystalloid/colloid solutions. Allogeneic blood transfusions were adminis-
trated when Hb � 9 gr/dl. Statistical analysis was performed using ANOVA
and linear regression analysis.
Results and Discussions: Mean age � 47 � 19 yrs; weight � 75 � 13 Kg;
height � 172 � 10 cm. There was a negative correlation between CI vs Hb
(r � 0.41; p � 0.01), but none between CI vs CVP and/or ScvO2 values.

Control Low Hb level End surgery

CVP mmHg 7 � 3 9 � 4 9 � 5
nCI l/min/m2 2.69 � .7 3.35 � 0.9* 3.45 � 0.9*
ScvO2% 79 � 5 74 � 5 78 � 5
Hb gr/dl 10.4 � 1.2 7.5 � 1* 8.9 � 1*

*p � 0.05 vs control.

Conclusion(s): Our data suggests that a model based in a pressure, CVP, a
volume, nCI, and a parameter that assesses tissue oxygenation, ScvO2 may
accomplish the needs for a correct blood volume status during major sur-
gery. It is important to note, that, this model avoids the use of a PA catheter,
since ScvO2 is a valid alternative to SvO2 for such approach (1,2).
References:
1 Anesthesiology, 1997.
2 BJA, 1999.

Acknowledgements: FIS Grant 97/1235

A-298
Controlled low central venous pressure and its effect on
blood loss in hepatic resection
G. Droc, D. Tomescu, G. Musat, H. Popescu, D. Tulbure

Department of Anesthesiology and Intensive Care, University Fundeni
Hospital, Bucharest, Romania

Background and Goal of Study: Hepatic resection results in significant
morbidity and mortality related to intraoperative blood loss. Any strategy to
reduce blood loss and blood transfusion would be of benefit to the patient.
This study aims to asses the influence of central venous pressure (CVP) level
on intraoperative blood loss in hepatic parenchymal transection.
Materials and Methods: This is a prospective, randomized study, that took
place in the operative theater, as approved by the ethics committee. The
study enrolled 40 consecutive patients ASA I–III, who underwent hepatec-
tomy. All patients received general anesthesia with isoflurane, fentanyl,
atracurium as required. We monitored invasive arterial blood pressure and
central venous pressure (radial artery, internal jugular vein). The patients
were assigned to two groups: the first group L1 � 20 patients who had their
CVP level maintained at 0–6 mmHg through the liver resection procedure
and the second group L2 � 20 patients in whom the CVP level was above
6mmHg. Both groups had blood loss monitored (suction systems, com-
presses). The data underwent statistical analysis: average, standard devia-
tion, Student’s test.
Results and Discussions:

Group Average bleeding (ml) Stdev (ml)

L1 1059 � 855,36
L2 1790 � 1366,38

*p � 0.05.

The patients who had the CVP maintained between 0–6 mmHg had a lower
average blood loss.
Conclusion(s): Maintaining a low CVP is a good tool in reducing blood loss
intraoperatively but not enough, losses being still higher than those in litera-
ture references.
Reference:
1 Jones R McL, Moulton C E, Hardy C J – Central venous pressure and its effect on

blood loss during liver resection. British Journal of Surgery, 1998, 85, 1058–1060.

A-299
Perioperative erythropoietin administration in patients
undergoing radical retropubic prostatectomy
A. Dimakopoulou, K. Doumas, D. Ablianitis, A. Ioakimidou, J. Atsalakis

Department of Anesthesiology, General Peripheral Hospital of Athens,
Athens, Greece

Background and Goal of study: The aim of this study was to investigate
the effect of recombinant human erythropoietin (r-HuEPO) administration on
perioperative haemoglobin concentrations and on the number of blood
transfusions in patients undergoing radical prostatectomy.
Materials and Methods: In this double-blind placebo – controlled study 30
patients received subcutaneous r-HuEPO in a dose of 600 IU/kg body
weight plus iron supplementation with 300 mg ferrous sulphate orally begin-
ning on preoperative day 10 and 30 patients received placebo medication
iron (control group).The patients received erythropoietin on preoperative day
10,7 and 4 provided their baseline haemoglobin value level 8,5–13 gr/dl.
Intraoperative blood loss was estimated by the amount of blood collected in
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the aspirator and by the weight of the gauzes used. The indication of blood
transfusion was haemoglobin value of 8,5 gr/dl or less. In all patients blood
cell counts and serum chemistries were performed every second day until
discharge. In addition reticulocytes ferritin and iron were measured at
admission, the day of operation and at discharge. For statistical analysis the
student t test was used to compare means of measures. The paired sampled
t test was used to compare values of hematocrit, haemoglobin, and reticu-
locytes, in all the patients. Statistical significance was achieved at p � 0,05.
Results and Discussion: Patients who received erythropoietin received sig-
nificantly fewer transfusion intraoperative and postoperatively (10 patients
with a total of 20 units vs 21 patients with a total of 48 units) p � 0,05. In addi-
tion during the postoperative period a markedly increased number of patients
(n � 10) from the control group received an allogenic transfusion compared
to two patients in the study group who were transfused. p � 0,05. Post-
operatively the study group had significantly higher haematocrit, haemoglobin
and reticulocytes count values compared to the control group.
Conclusion: Patients who underwent radical prostatectomy benefit from
perioperative erythropoietin administration in terms of stimulated erythro-
poiesis and reduction of blood transfusions.
Reference:
1 Nieder A, Rosenblum N, Lepor H. Urology 2001; 57: 737–741.

A-300
New data management solutions improve the logistic and
safety of blood transfusion
R. Knels, M. Kurz

Institute Dresden, Red Cross Blood Donation Service Saxony, 
Dresden, Germany

Background and Goal: The safe production and application of blood prod-
ucts demands high quality logistics. Since the seventies computers and bar-
codes are used in transfusion medicine for the improvement of the safety of
processed data. Now a new technology was developed: radio frequency
identification (RFID). The aim of our study was to check, whether RFID can
be used reasonably in transfusion medicine.
Material: In the Donation Service in Dresden 1070 passive RFID smart labels
were tested under real production conditions. In Vienna 100 RFID smart
labels with a multi-sensor system measuring also the temperature of the
blood product were tested under simulated “real” conditions, although with-
out patient contact. The data collected were transferred to a new handheld
PC software “LabelView”, developed to allow for the monitoring of all steps
around the transfusion, including patient identification and the processing of
haemovigilance data.
Results and Discussion: Both types of RFID labels survived all steps dur-
ing the processing of whole blood (e.g. centrifugation) storage, transport and
transfusion. The chips even survived under conditions normally not encoun-
tered by RPC’s (e.g. freezing in liquid nitrogen). The semiactive label also
showed a good correlation (r2 � 0.98) between temperature measured via the
chip sensor and via an external infrared sensor. The contactless identification
and data storage is of great help in handling documentation of all process-
ing steps according GMP and to provide a means to make transfusion safer.
Conclusion: For a host of problems around blood product use various sin-
gle point solutions such as patient-wristband, bed-side test, double check
of blood group typing and donor-donation registry exist, but for the first time
a single system comes into use to combine documentation, safe identifica-
tion and reporting of haemovigilance data. Additionally, the temperature
readings are a means to reduce the disposal rate of RPC’s due to unknown
storage conditions. Our investigation shows that the RFID’s and the soft-
ware used performed flawlessly even under harsh conditions.
Reference:
1 Knels R; Computer assisted logistic in transfusion medicine. TransfusMedHemother

2004;31(S 3):52.

Acknowledgements: We thank KSW Microtec AG Dresden for providing
the RFID-labels and Novatech Research GmbH Vienna for development
“Label View”.

A-301
Transfusion requirements and practices in Austrian hospitals:
a prospective benchmark study
Austrian Group for Advanced Blood Management

Department of Anesthesiology and Intensive Care, General Hospital Linz,
Linz, Austria

Background and Goal of Study: Despite detailed transfusion guidelines
and continuous educational efforts transfusion practice still varies substan-
tially between hospitals. To assess and optimise the current perioperative

use of blood components in public hospitals the Austrian Ministry of Health
and Women initiated this study.
Materials and Methods: 18 hospitals were selected by stratified randomi-
sation. Strata were three geographical regions and three levels of care. The
study group investigated 4 surgical procedures: primary noncemented hip
replacement, primary knee replacement, CABG, and hemicolectomy. The
number of cases to be studied was estimated at 6000 over an 8 month study
period. The estimation was based on data of the Ministery of Health and
Women collected in 2001. In each of the hospitals an appointed physician –
mostly a member of the anesthesia department – entered the data into the
central database via web. An independent contract research organisation
was responsible for data monitoring. This was done on-line as well as by vis-
iting the study sites. Study variables include preop. Hb, Hb on POD 3 and 5,
blood conservation methods, blood components given, complications, length
of ICU- and hospital stay.
Results and Discussions: Recruiting started in April 2004 and reached a
rate of 550 cases per month after a 2-month run-in phase. More than 60%
of the estimated 6000 cases could be included into the study. As of
December 2004 more than 80% of the registered cases have been com-
pleted and can be evaluated now.

Conclusion(s): Using the above mentioned methods a representative sam-
ple of operations could be obtained.

A-302
The impact of acute hypervolemic haemodilution on ELWI,
ITBI, CVP, and rcSO2

A. Lacasta, I. Coll, M.I. Rochera, A. Gonzalez, O. Martinez, I. Fabregas, 
J. Roigé

Department of Anaesthesiology, Hospital Universitari “Vall dHebron”,
Barcelona, Spain

Background and Goal of Study: The aim of this study was to evaluate the
impact of acute hypervolemic haemodilution on Extravascular Lung Water
Index (ELWI), Intrathoracic Blood Index (ITBI), CVP, and regional cerebral
oxygen saturation (rcSO2) in burned patient surgery.
Materials and Methods: 30 patients with major burns (	15% BSA) were
enrolled in the study. Before the beginning of surgery 6% HES 130/0.4 was
infused in a quantity enough to achieve a calculated final haematocrit of
25%. ELWI, ITBI, CVP and rcSO2 were determined at the beginning and at
the end of haemodilution. Results were compared using the repeated meas-
ures ANOVA.
Results and Discussions: During burned patient surgery major blood loss
occurs. Hypervolemic haemodilution has been described as an alternative
to reduce hemoglobin loss1. However, large volume infusion may cause fluid
overload and even pulmonary oedema. In this study, patients were infused
500 to 2500 ml of HES. All patients showed an increase in CVP, ELWI and
ITBI. Only ELWI showed a correlation with final haematocrit. HES infusion
had to be stopped in 3 cases because of increased ITBI. rcSO2 decreased
during haemodilution.
Conclusion(s): ELWI and ITBI are useful indexes of volume load during
hypervolemic haemodilution2. In contrast to CVP these indexes reflect more
accurately the cardiac preload and alert about the risk of pulmonary oedema
caused by a fluid overload. In a context of haemodilution and further bleeding
as this is, rcSO2 could be used as a transfusion trigger3 provided the depth of
anaesthesia, FiO2, ventilation, and haemodynamics were kept stable.
References:
1 Mielke LL, Entholzner EK, Kling M et al. Anesth Analg 84:26, 1997.
2 Lichtwarck-Aschoff M, Beale R, Pfeiffer UJ. J Crit Care 11:180, 1996.
3 Torella F, Cowley R,Thorniley MS, et al. Comp Biochem A Mol Integr Physiol 132:199,

2002.
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A-303
The role of antifibrinolytic agents in gynecologic cancer
surgery
N. Celebi, B. Celebioglu, M. Selcuk, O. Canbay, A.H. Karagoz, U. Aypar

Department of Anaesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: The purpose of this study was to compare
the effects of the preoperative use of crystalloids, colloids, tranexamic acid
and epsilon-aminocaproic acid on bleeding in gynecologic cancer surgery.
Materials and Methods: 105 ASA I–II patients undergoing gynecologic can-
cer surgery were included in the study. Group I (crystalloid) were given crystal-
loid solutions, Group II (colloid) were given colloid solutions, Group III
(Tranexamic acid) were given 10 mg/kg tranexamic acid, and Group IV (epsilon-
aminocaproic acid) were given 100 mg/kg epsilon-aminocaproic acid. All
patients’ bleeding amount were measured and recorded perioperatively, and at
the 12th and 24th hours postoperatively. All patients’ hemoglobin, hematocrit,
aPTT, INR, fibrinogen, and thrombocyte count and symptoms of pulmonary
embolism were evaluated preoperatively and at the 12th and 24th hours post-
operatively. One-Way analysis of variance, Duncan test and Kruskal-Wallis vari-
ance analysis were used to compare the variables in the four groups. Time
related variables were analyzed using paired t-test and Wilcoxon test. The dif-
ferences in variables related to time and coagulation values were analyzed with
Chi square and Kappa tests. p � 0.05 were considered as significant.
Results and Discussions: In comparison of the amount of bleeding, the
bleeding in the tranexamic acid group was 30.8% less than crystalloid group
(p � 0.05), 33.3% less than colloid group (p � 0.05), and 23.9% less than
epsilon aminocaproic acid group (p � 0.05). The bleeding in the aminocaproic
acid group was 9% and 14% less than the crystalloid and colloid groups but
the difference was not significant. In the comparison of tranexamic acid
preincisional procedure with acute normovolemic hemodilution and epsilon-
aminocaproic acid administration, it clearly decreased the bleeding in gyne-
cologic cancer surgery.
Conclusions: When the negative effects of blood transfusions are consid-
ered tranexamic acid administration can be recommended for decreasing
the need for blood transfusion in gynecologic cancer surgery.

A-304
The effects of aprotinin on perioperative hyperglycemia in
patients undergoing cardiac surgery
S.M. Littwin, R.J. Frumento, J.S. Shanewise

Department of Anesthesiology, Columbia University College of 
Physicians & Surgeo, New York, USA

Background and Goal of Study: Hyperglycemia during cardiac procedures
and cardiopulmonary bypass (CPB) may be severe.1 The etiology of the dis-
turbance of the plasma glucose-insulin relationship includes inadequate
insulin secretion and decreased endogenous insulin activity. It has been
postulated that aprotinin may increase the biological effectiveness of insulin
by the inhibition of insulin degradation or by decreasing insulin resistance.2

This putative effect of aprotinin, however, has not been evaluated in cardiac
surgical patients.
Materials and Methods: A systematic review of an existing database of
cardiac surgery patients at a major U.S. tertiary care medical center was
performed. Patients selected met all of the following criteria: the use of CPB,
preoperative serum creatinine �1.2 mg/dl, no history of diabetes mellitus,
no perioperative insulin or steroid therapy. Patients were then divided into 3
groups; no aprotinin (control), full dose aprotinin (FDA) or half dose aprotinin
(HDA). Glucose levels were obtained at predetermined intervals.
Results and Discussions: 96 patients met all of the criteria. Of these, 61
received aprotinin (FDA � 28, HDA � 33) and 35 did not. The only signifi-
cant demographic difference between the groups was fewer reoperations in
the control group. The FDA group had significantly lower plasma glucose
levels than both the control group and HDA group. (Fig 1.)

Figure 1.

Conclusion(s): In this study, patients receiving aprotinin were found to have
significantly lower glucose levels when administered full-dose compared to
control and to the half-dose regimen. Further study is warranted to evaluate
the clinical relevance of this finding.
References:
1 Carvalho G, Anesth Analg 2004; 99: 319.
2 Offord RE, Biochem J 1979; 182: 249.

A-305
Tranexamic acid reduces blood loss in knee arthroplasty
E. Vela, J.C. Alvarez, X. Santiveri, I. Gonzalez, I. Ramos, S. Pacreu, 
L.l. Aguilera

Department of Anesthesiology, H. del Mar. IMAS, Barcelona, Spain

Background and Goal of Study: Total knee arthroplasty is carried out by
using tourniquet, which enhances certain fibrinolytic effect, specially during
the first postoperative hours. Tranexamic acid (TKA), antifibrinolytic agent,
reduces blood loss in total knee arthroplasty1, but its effect in continuous
infusion during the immediate postoperative period has never been tested in
this kind of surgery.

The objective of our study was to evaluate the effect of TKA on blood loss
and its influence in the transfusional needs.
Method: Double blind prospective study. Patients scheduled for total knee
arthroplasty were randomly assigned to two different groups. Group TKA: 30
minutes before the tourniquet liberation, a 10 mg/kg bolus of TKA was given,
and a 1 mg/kg/h perfusion was started for 6 hours. Group control: SSF was
given in the same manner. Blood loss (expressed with drainage volume and
total calculated bleeding at fourth day – ml of red blood cell units, hematocrit
100%), allogenic or autologous transfusion, and complications were regis-
tered. T-test was used for quantitative variables and Chi-square test for
qualitative variables.
Results: 33 patients were included (TKA 18, control 15). Groups were similar
in sex, age, preoperative hematocrit and coagulation parameters. No signi-
ficant differences were found in fluid administration during perioperative
period. No thrombogenic events were observed. Mean (SD) values are sum-
marized below.

Drainage Drainage Calculated 
blood loss blood loss bleeding: ml RBC Allogenic transfusion 
(�6 h) (ml) (6–96 h) (ml) units, Ht 100% (red blood cells units)

Gr. TKA 186(119) 120(134) 387(163) 0
Gr. control 542(437) 130(119) 527(136) 5
Sig p � 0.05 0.010 0.83 0.011 0.173

Conclusion: Tranexamic acid use before the release of tourniquet and in
perfusion during 6 hours after the surgery of knee arthroplasty, reduce the
drainage blood loss and the total calculated bleeding at fourth day signifi-
cantly. Allogenic transfusion index is reduced too, but not signficantly in our
study.
Reference:
1 Hippala ST, et al. Tranexamic acid radically decreases blood and transfusions asso-

ciated with total knee arthroplasty. Anest. Analg. 1997; 84: 839–44.

A-306
Factor VII administration attenuates deleterious
consequences of consumptive coagulopathy following
amniotic fluid embolism
M. Chanimov, S. Berman, M.L. Cohen, S. Stolero, M. Bahar

Department of Anesthesiology, Assaf Harofeh Medical Center, Zerifin, Israel

Background and Goal of Study: Amniotic fluid embolism (AFE) is a delete-
rious, often lethal, pregnancy complication. In as much as 83% of cases,
AFE is followed by consumptive coagulopathy, manifested by persistent
massive bleeding. During delivery, the management of the latter includes
transfusion of large quantities of whole blood and blood components, fre-
quently followed by surgical intervention. We propose a simple method,
attenuating the severity of labor-associated, AFE-induced bleeding, and
reducing the quantities of blood/blood component transfusions.
Materials and Methods: A 40-year-old female was admitted to the labor
ward at the 42nd week of her 12th pregnancy. After 2 h of labor, at full dilata-
tion of the cervix, she suddenly developed typical AFE. She was immediately
treated for cardiac complications, and finally the fetus was successfully
delivered by forceps extraction. Several minutes after delivery, a severe
postpartum hemorrhage and bleeding from the vein puncture sites started,
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urging immediate laparotomic hysterectomy. The hemorrhage persisted,
despite oxytocin administration and massive blood/blood component replace-
ment. At this point, the patient was administered two successive doses of
recombinant activated factor VII (Novoseven), 7.4 mg and 3.7 mg, respectively.
Results: The hemorrhage stopped, the patient’s hemodynamics, coagulation
and metabolic parameters became stable. By the end of laparotomy, 5.5 h’
after the initial collapse, she was transferred to the Intensive Care Unit.
Conclusions: We suggest that repetitive administration of factor VII at the
early stages of AFE might significantly attenuate the severity of AFE-induced
bleeding during delivery. In addition, the timely use of factor VII would sig-
nificantly reduce the massive quantity of blood/blood component replacement
needed, thus proving cost-effective and, at least in some cases, prevent sur-
gical intervention, i.e. hysterectomy, in still young and fertile female patients.

A-307
Additional aspirin effectively shortens bleeding time
prolonged by daily low-dose aspirin
T. Yokoyama, F. Yamasaki, K. Yamashita, A. Imoto, R. Kiyooka, 
M. Manabe, T. Nishiyama

Department of Anesthesiology and Critical Care Medicine, Kochi Medical
School, Nankoku, Japan

Background and Goal of Study: Discontinuation of anti-platelet drugs sev-
eral days before surgery increases the risk of ischemic events. Conversely,
patients on low-dose aspirin treatment risk of excessive bleeding during
emergency surgery. Our preliminary report found that additional 660 mg of
aspirin shortens bleeding time prolonged by low-dose aspirin (1). The pur-
pose of the present study was to verify this effect in additional subjects in
comparison with a placebo group.
Materials and Methods: Subjects comprised 50 healthy male volunteers
(mean age, 24 � 3 years) who were administered aspirin 81 mg every morning
for 7 days. On day 7, Group A (n � 25) received aspirin 660 mg, and Group
C (n � 25) received placebo. Bleeding time, maximum platelet aggregation
rate induced by adenosine diphosphate (ADP) or collagen, platelet count,
prothrombin time (PT), and activated partial thromboplastin time (APTT)
were measured before the study (baseline), and before and 2 h after test
drug administration.
Results and Discussion: Bleeding time was significantly prolonged after
aspirin 81 mg administration for 7 days, from 3.1 � 0.7 min to 6.1 � 1.4 min
in Group A (P � 0.01), and from 2.9 � 0.9 min to 6.1 � 1.5 min in Group C
(P � 0.01). Additional aspirin decreased bleeding time to 4.5 � 1.3 min
(P � 0.01) in Group A, while bleeding time was unchanged in Group C.
Platelet count decreased significantly from 25.2 � 5.7  104mm�3 to 19.5 �

2.5  104mm�3 for a week in Group A, but PT and APTT showed no signifi-
cant changes. Maximum platelet aggregation rate induced by collagen was
significantly decreased, and that induced by ADP also tended to decrease in
both groups.
Conclusion: Incremental administration of 660 mg of aspirin could shorten
bleeding times prolonged by daily low-dose aspirin.
Reference:
1 Yokoyama T, Yamashita K, Yamasaki F, et al. Masui. 2003; 52: 399–401.

A-308
Additional aspirin shortens bleeding time in patients taking
daily low-dose aspirin, but prolongs it in patients treated 
with ticlopidine
T. Yokoyama, F. Yamasaki, K. Yamashita, S. Yagi, R. Kiyooka, A. Imoto, 
M. Manabe

Department of Anesthesiology and Critical Care Medicine, Kochi Medical
School, Nankoku, Japan

Background and Goal of Study: Ticlopidine and low-dose aspirin are often
used as anti-platelet drugs. Both drugs are usually discontinued several
days before surgery to avoid excessive bleeding during surgery. During emer-
gency surgery, the risk of excessive bleeding has to be considered. Whether
additional high doses of aspirin offset the bleeding tendency resulting from
low-dose aspirin administration is known as the Aspirin Dilemma (1). The
present study investigated the effects of additional aspirin on bleeding time
in patients taking ticlopidine or aspirin in comparison with placebo groups.
Materials and Methods: Subjects comprised 41 patients, with 20 patients
(13 men; mean age, 67 � 7 years) on ticlopidine 200 mg/day (Group T), and
21 patients (12 men; mean age, 70 � 12 years) on low-dose aspirin 81 mg/day
(Group A). 12 of group T and 14 of group A took aspirin 660 mg, and others

took placebo immediately after measuring bleeding time, capillary fragility
test and platelet count. Values were measured again 2 h later.
Results and Discussions: Bleeding time was prolonged significantly from
5.1 � 3.1 min to 9.9 � 4.2 min after 660 mg of aspirin in Group T (P � 0.01).
In Group A bleeding time was shortened significantly from 7.3 � 3.1 min to
3.4 � 1.6 min (P � 0.01). However, there was no significant difference in
patients administered placebo in both groups. No significant differences in
capillary fragility test or platelet count were noted between groups, either
before or after administration of additional aspirin or placebo.
Conclusion(s): Administration of an additional 660 mg of aspirin prolongs
bleeding time in patients taking daily ticlopidine, but shortens bleeding time
in patients taking daily low-dose aspirin. Additional aspirin may be useful in
patients taking low-dose aspirin to help prevent hemorrhaging during emer-
gency operation. Conversely, aspirin should be used carefully for analgesia
in patients taking ticlopidine.
Reference:
1 Marcus AJ. NEJM. 1977; 297: 1284–1285.

A-309
Platelet function recovery after aspirin
M. Balagula, E. Zisman, Y. Kochanovsky, M. Quitt, R. Pizov

Department of Anesthesiology, Carmel Medical Center, Haifa, Israel

Background: Aspirin is widely used for prevention cardio- and cerebrovas-
cular complications. Recommendations to stop aspirin intake before surgery
are based on platelet life span and vary between 7 to 10 days. Although evi-
dence of platelet function recovery is lacking, it has been suggested that
less than 7 days are required (1). The goal of this study was to detect the
time of recovery of platelet function after cessation of aspirin therapy.
Methods: After IRB approval and signed informed consent 12 healthy male
volunteers were enrolled in the study. Aspirin effect on platelets was evaluated
by aggregometry activated by arachidonic acid (ARA), epinephrine (EPN),
and adenosine diphosphate (ADP). Aggregometry was performed before
aspirin administration, on the 10th day of aspirin intake, on the 1st, 2nd, 3rd,
4th, and 7th days after aspirin cessation. The data was analyzed with
ANOVA for repeated measurements and presented as mean � SD, p � 0.05
is considered significant.
Results and Discussion: Platelet aggregation with ARA and EPN
decreased significantly after aspirin intake. Aggregation with ADP remained
unchanged during all period of the observation. Aggregation with ARA and
EPN returned to normal value on the 3rd day after aspirin cessation (Table).

Table.

Agonist Baseline 10 d on aspirin 2 d off aspirin 3 d off aspirin 4 d off aspirin

ARA 90.2 � 3.3 13.1 � 5.5* 28.1 � 24.8* 82.3 � 16.1 91.1 � 3.8
EPN 89.8 � 9.0 50.5 � 13.0* 63.8 � 19.3* 76.5 � 16.4 88.4 � 8.9
ADP 90.9 � 5.9 77.9 � 8.1 81.8 � 5.9 85.3 � 10.8 89.8 � 3.0

*p � 0.05.

Conclusions: Aggregometry with ARA and EPN is sensitive test for evalua-
tion of cessation of the aspirin effect on platelet function. In healthy volun-
teeers platelet function recovers after 3 days of aspirin cessation.
Reference:
1 Gibbs et al. J. Cardiothorac. Vasc. Anesth. 2001;15:55–59.

A-311
Could modified thromboelastogram assess platelet inhibition
by aspirin in off pump coronary artery bypass surgical
patients and healthy volunteers?
J.H. Ryu, Y.S. Jeon, J.H. Bahk, Y.L. Kim, B.M. Ham

Department of Anesthesiology and Pain Medicine, Seoul National
University Hospital, Seoul, Republic of Korea

Background and Goal of Study: Thromboelastogram (TEG) is regarded as
a method by which coagulation can be measured during surgery. Off pump
coronary artery bypass (OPCAB) surgical patients are routinely placed on
aspirin. But conventional TEG could not detect platelet dysfunction by
antiplatelet agent (1). We used modified TEG (addition of heparin and platelet
agonists) to determine whether this modified TEG could assess the platelet
dysfunction by aspirin in OPCAB surgical patients and healthy volunteers (2).
Materials and Methods: After institutional review board approval and 
consent, platelet function of 10 OPCAB patients (group 1) and 10 healthy
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subjects (group 2: before aspirin, group 3: after aspirin) were measured
using modified TEG. In each group, TEG parameters (R, K time and MA)
were analyzed using paired t-test and one way ANOVA was used to deter-
mine the difference between groups.
Results and Discussions: In group 1 (OPCAB patients) and group 2
(healthy subjects, before aspirin), the R and K time were increased signifi-
cantly with the addition of heparin and then decreased subsequently with
the platelet agonists (ADP or collagen) in the presence of anticoagulation
(heparin). MA showed a decrease in both groups. This compares with no
significant difference in all parameters in group 3 (healthy subjects, after

aspirin) with the addition of heparin, ADP and collagen. There were no sig-
nificant differences in each TEG parameter between groups.
Conclusions: This study suggested that aspirin medication obliterated the
effect of anticoagulation and platelet agonists in modified TEG. However
modified TEG does not provide a comprehensive and sensitive reflection of
platelet inhibition by aspirin. TEG should be supplemented by other meth-
ods of platelet function assessment.
References:
1 Shore-Lesserson L. J Cardiothor Vasc Anesth 2001; 16: 99–106.
2 Kawasaki J, Tanaka KA, Okada K, et al. Anesthesiology: 2003; 99: A162.
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A-313
Respiratory complications in patients after surgery for
aneurismal subarachnoid bleeding
A. Hoxha, K. Pilika, O. Gjini, L. Agolli, M. Demneri, N. Filipi, M. Saraçi

Department of Anesthesia and Intensive Care, University Hospital Center
“Mother Theresa”, Tirana, Albania

Background and Goal of Study: The goal of our study is to evaluate the
relationship between neurological impairment and the intensity of the respi-
ratory complications in our patients. (1).
Materials and Methods: Study is performed in a group of 151 patients suf-
fering from aneurismal subarachnoid bleeding. Pulmonary function was eval-
uated through measurement of parameters reflecting its impairment using 
a quantitative system of measurement (lung injury score-LIS) reflecting 
the intensity of the acute lung injury. Evaluation of mechanical support pro-
vided to patients under mechanical ventilation is performed using PIF index
(2). To assess the neurological impairment the Hunt and Hess scale was used.
The incidence of multi organ failure (MOF) and mortality rate are considered in
relationship to neurological impairment and to acute lung injury developed.
Results and Discussion: In our patients is shown a strong correlation
(r � 0.88) between the level of neurological impairment and the lung injury
score (LIS) prior and after the clipping of the aneurism. Vasospasm and its
neurological impact are major determinants of the incidence of the impair-
ment of the respiratory function. Mortality rate in the group was 13.91% (21
from 151). Disorders not related to neurological impairment are responsible
for 38.01% (8 from 21) of mortality. In most of the cases multi organ failure
(MOF) was the cause death. Acute lung injury differs significantly among
patients depending on their Hunt and Hess grade (p � 0.05). Hunt and Hess
grade as well as the severity of the acute lung injury are a strong predictor
(r � 0.79) of patient outcome, too.
Conclusions: Severity of the acute lung injury is in close relationship to
Hunt and Hess grade of the patient and both are a major predictor of the
patient outcome.
References:
1 Gruber A, et al: Pulmonary function and radiographic abnormalities related to neuro-

logical outcome after aneurismal subarachnoid hemorrhage. J Neurosurg 88: 18–37,
1998.

2 Doyle RL, Szaflarski N, Modin GW, et al: Identifikation of patients with acute lung
injury. Predictors of mortality. Am J Respir Crit Care Med 151: 1568 1575, 1995.

A-314
Intraoperative visualization of deep seated expanding brain
lesions with contrast ultrasound
F. Bilotta, V. Fabbrini, R. Caramia, C. Maurizio, G. Centola, G. Branca, 
F. Araimo, A. Santoro, R. Delfini, G. Rosa

Department of Anesthesiology, Intensive Care and Pain Medicine,
Neuroanesthesia, Rome, Italy

Background and Goal of Study: During neurosurgery for deep-seated
brain lesions intraoperative identification sometimes entails transporting the
patient to the imaging suite. An alternative technique for intraoperative visu-
alization is direct brain ultrasound scanning. Owing to the limited difference
in ultrasound lesion scattering, contrast-enhancement might improve visual-
ization. In this study, we investigated whether SHU 508A injected intra-
venously during mechanical ventilation opacifies the right and left ventricular
cavities after lung transit, reaches the cerebral circulation and visualizes
deep-seated expanding brain lesions.
Materials and Methods: Twenty-five patients undergoing neurosurgical
procedures for supratentorial expanding lesions were prospectively

enrolled. All patients received intravenous SHU 508A, during spontaneous
breathing (baseline), 5 min after mechanical ventilation began, and 5 min and
30 min after extubation. Of the 25 patients, 10 undergoing intraoperative
open-skull brain ultrasound scanning to visualize deep-seated lesions
received an additional dose of SHU 508A to investigate cerebrovascular
contrast distribution within the lesion. After intravenous contrast injection,
we evaluated pulmonary transit time and cardiac chamber opacification; the
time for contrast to reach the cerebral circulation; the time it remained in the
brain; and its distribution within the expanding brain lesions.
Results and Discussions: In all patients, SHU 508A passed through the
lungs with a constant physiologic transit time; opacified both cardiac cham-
bers; reached the cerebral circulation in a physiologic time and visualized
the deep-seated expanding brain lesions.
Conclusion: Intravenous SHU 508A provides physiologic pulmonary capil-
lary transit during mechanical ventilation, reaches the cerebral circulation
and visualizes deep-seated expanding brain lesions in patients undergoing
intraoperative cerebral ultrasound scanning.

A-315
Postoperative hypertension after craniotomy and
catecholamine secretion
A. Hoxha, M. Demneri, K. Pilika, O. Gjini, N. Filipi, M. Saraçi, N. Marku, 
A. Bulo, E. Refatllari

Department of Anesthesia and Intensive Care, University Hospital Center
“Mother Theresa”, Tirana, Albania

Background and Objective: Hypertension after craniotomy is frequent. It
has been assumed that the stress of recovery is at least as great as that of
surgery. Hypertension after craniotomy is higher compared to other types of
surgery. The goal of the study is to figure out the association between cate-
cholamine dynamic in blood and postoperative hypertension with or without
high heart rates.
Methods and Materials: Twelve patients (age 40.33 � 22.23), without 
preoperative history of hypertension, after planned craniotomy and nor-
mal per-operative history, were selected. Mean arterial blood pressure
(MAP), heart rate and plasma concentrations of Epinephrine (E) and Nor-
epinephrine (NE) were measured at three moments: 20 minutes after
halothane discontinuation, one and two hours after that (moments 1;2;3).
Data are given as mean � SD (range), p � 0.05 is considered as statistically
significant.
Results: Seven of the patients had normal blood pressure postoperatively
(group N) and five others developed postoperative hypertension (group H)
defined as MAP 	 20% more than the baseline. The mean value of MAP
measured in groups H and N, was 114.6 � 15.5 mmHg (range: 98–134) and
103 � 11.9 mmHg (range 73–100) (p � .01). Postoperative catecholamine
plasma concentrations were much higher in group H. The mean value of
Epinephrine (E) was 464.0 � 295.4 pg/ml and of Norepinephrine (NE) was
886.7 � 495.3 pg/ml, compared with those of group N (Epinephrine
(E) � 191.8 � 104.7 pg/ml and Norepinephrine (NE) � 574.7 � 329.3 pg/ml).
Difference in catecholamine plasma levels persists in all check moments.
Conclusion: These results suggest that an increased discharge of sym-
pathetic system may play an important role in the development of post-
operative hypertension after craniotomy. This observation may indicate 
a rational approach for treatment of postoperative hypertension after 
craniotomy.
Reference:
1 Olsen K, Petersen C, Madsen J, et al. Vasomodulators during and after cranio-

tomy: relation to postoperative hypertension. J. of Neurosurgical Anesth. 2002; 14:
171–9.
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A-316
Postoperative hypertension (HTN) following craniotomies for
tumour: incidence and predictive factors
L. Venkat Raghavan, A. Prabhu, K. Lukitto

Department of Anesthesia, Toronto Western Hospital, Toronto, Canada

Background and Goals of Study: Systemic hypertension (HTN) is a risk
factor for postcraniotomy intracranial hematomas1. Studies have quoted 20
to 80% incidence of HTN following craniotomies for tumour2.. However
these studies have not had incidence of HTN as the primary endpoint. The
purpose of this study is to determine the true incidence of postoperative
HTN, and identify predictive factors.
Material and Methods: After IRB approval, all consented patients under-
going craniotomy for tumor were prospectively followed. Data collected
included patient demographics, surgical data, hemodynamic parameters,
complications and outcome. Hypertension was defined as a value of greater
than 160/90 mmHg lasting longer than 5 minutes. Statistical analyses were
by Chi-Square test and t-tests.
Results: 108 patients were followed. 37(34.2%) patients were hypertensive
in the postoperative period. 10 patients with treatable causes of HTN (pain,
hypothermia, vomiting) were excluded. True incidence of hypertension was
25%. There were no demographic differences between the groups. Results
are shown in the table:

HTN (n � 37) No HTN (n � 71)

Chronic HTN (n) 19* 18
Raised ICP (n) 18* 11
Site of tumor (n)

Supratentorial 28 41
Infratentorial 10 30

Type of tumor
Primary CNS 10 26
Meningioma 9 21
Metastases 8 24

*p � 0.05.

Conclusion: In our study true incidence of post craniotomy HTN is 25%.
Chronic HTN and raised intracranial pressure are significant predictive fac-
tors. These results are preliminary and more numbers are needed to identify
risk factors.
References:
1 Basali A, Mascha EJ, Kalfas I, et al. Anesthesiology. 2000;93: 48–54.
2 Schubert A. Anesth Analg 2002;94: 485–487.

A-317
Effects of fentanyl and S(�)-ketamine on gastrointestinal
motility and catecholamine dosages in neurosurgical 
patients – a pilot study
M. Schmittner, S. Vajkoczy, P. Vajkoczy, M. Quintel, E. Münch

Institute of Anaesthesiology, University Hospital Mannheim, Mannheim,
Germany

Background and Goals: In neurosurgical patients, narcotics are usually
administered to prevent secondary cerebral damage due to elevated
intracranial pressure (ICP) and to provide conditions favouring the recovery
of brain tissue. Intestinal atonia and a decrease in blood pressure affording
the use of vasopressors, however represent complications often related to
the type of anesthesia being used. The aim of the present study was to eval-
uate gastrointestinal motility and catecholamine consumption in neurosurgi-
cal patients undergoing two different protocols of anesthesia using
fentanyl/methohexital, and S(�)-ketamine/methohexital.
Material and Methods: Twenty-four patients (mean age 52 � 17 years)
who sustained severe traumatic brain injury or aneurysmal subarachnoid
haemorrhage received either fentanyl/methohexital or S(�)-ketamine/
methohexital in a prospectively controlled randomised trial. In both groups,
dosage of methohexital was 3 mg/kgBW/h. Dosage of analgesia (fentanyl or
S(�)-ketamine) was titrated to establish a comparable level of sedation,
monitored by Bispectral-Index (BIS). ICP was treated according to the AANS
guidelines. The dosage of norepinephrine was adapted to reach a cerebral
perfusion pressure (CPP) of 	70 mmHg. BIS, ICP, CPP and norepinephrine
dosage were recorded over 5 days. Indirect calorimetry was performed to
determine the energetic requirements of each patient and enteral nutrition
was started via a stomach tube following an increasing nutrition scheme.
Metoclopramid, neostigmin and ceruletid were applicated in a standardised
fashion. In order to asses gastrointestinal motility, time intervals to full
enteral nutrition and first defecation were recorded. Based on the results of
the this pilot study, sample size estimation was performed to evaluate the
number of patients required to reach statistically significant differences.

Results: Patients who underwent analgesia with S(�)-ketamine had a
lower demand of norepinephrine compared with the fentanyl-group
(3.6 � 5.1 
g/kgBW/h vs. 12.8 � 18.4 
g/kgBW/h). Sample size estimation
revealed that 42 patients in each group would be required in order to
demonstrate a significant difference regarding catecholamine consumption.
In contrast, there was no difference between the two groups regarding the
time period to achieve full enteral nutrition (85.3 � 47.2 hrs vs. 94.4 � 72.9
hrs) or time until first defecation (40.9 � 22.9 hrs vs. 43.5 � 46 hrs).
Conclusion: In patients receiving S(�)-ketamine, lower dosages of norepi-
nephrine are needed to maintain an adequate CPP than in patients sedated
with fentanyl. The influence of fentanyl and S(�)-ketamine on gastrointesti-
nal motility is comparable.

A-318
Developing of reliable and safe technique for induction of
mild hypothermia during cerebral aneurysm surgery
A. Zeitlin, A. Loubnine

Department of Anaesthesiology, Burdenko Neurosurgery Institute, 
Moscow, Russia

Background and Goal of Study: Efficacy of hypothermia is heavily depend-
ent on proper technique and timing. We performed current study for assess-
ment of efficacy and safety of intraoperative induction and maintenance of
mild hypothermia to core temperature of 32–33°C by combination of forced
air, circulating water mattress, and i.v. bolus infusion of iced slushed saline.
Materials and Methods: We included in study 50 consecutive patients
undergoed open cerebral aneurysm surgery. Range of the weight was 50 to
120 kg. For core temperature monitoring used nasopharyngeal probe. Core
temperature immediately after induction was 35.8–37°C. After induction of
anaesthesia we begun forced air cooling (set for ambient air) and cooling by
circulating water mattress (set for 4°C), infused 2.5 g MgSO4, and after sta-
bilization infused iced slushed saline (4°C) through two lines (central
14–16 G and periferal 18 G) until approaching target temperature. We
adjusted ventilation to keep PaCO2 32–35 mm in pH-stat mode.
Results and Discussions: All patients with weight �90 kg were success-
fully cooled to 32–33°C; expended volume of saline was 15–30 ml/kg. Low-
weight patients (�55 kg) did not require iced saline for cooling. Four patients
with weight near 120 kg were also successfully cooled; expanded volume 
of saline was 35–40 ml/kg. Time interval from beginning of the cooling to
achieving target temperature was 1.5–2.5 hours. Most frequent adverse
effects: bradycardia (responsive to atropine and to decreasing rate of bolus
infusion); cold diuresis, that can contribute to hypovolemia; trend to low normal
serum potassium (3–3.5 mmol/l) and hyperglycemia (7–11 mmol/l ); retarded
recovery; prolonged intubation and ventilation; shivering at emergence.
None from these effects caused break of the cooling.
Conclusion: (1) Combination of forced air, circulating water mattress and
i.v. bolus infusion of slushed iced saline is effective and safe technique for
induction of mild hypothermia (32–33°C) during cerebral aneurysm surgery.
This technique is effective in significantly overweight patients just as well. 
(2) Timing of this technique is fast enough for achieving of target temperature
until the beginning of surgical dissection of intracranial vessels. (3) Profile of
associated adverse effects is acceptable in face of brain ischemia.

A-319
Use of bispectral Index (BIS) to guide the anesthetic
management for wake-up craniotomy
G. Mwani, C. De Deyne, C. Van Gompel, K. Vermeyen, R. Heylen

Department of Anesthesia, Ziekenhuis oost-limburg, Genk, Belgium

Introduction: Wake-up craniotomy has been advocated as thé solution for
patients undergoing epilepsy surgery or tumor surgery in eloquent areas.
The anesthetic challenge is to provide as well adequate analgesia, sedation,
hemodynamic stability, as a safe airway, with an awake cooperative patient
for neurological testing. In the present paper, we want to illustrate how we
used BIS, which is a measure of the hypnotic component of anesthesia, to
guide our anesthetic management during wake-up craniotomy.
Materials and Methods: In this paper, we report on 6 adult pts scheduled
for brain tumor surgery in eloquent areas of the brain. Following premedica-
tion (midazolam 7.5 mg po), induction was accomplished with propofol TCI
(3 
g/ml), remifentanil TCI (8 ng/ml) and rocuronium (0.6 mg�kg). After insertion
of a laryngeal mask airway (LMA), anesthesia was maintained with propofol
TCI (titrated to BIS between 40 and 60) and remifentanil TCI (titrated to
hemodynamic responses). Surgical field was infiltrated with up to 30 ml
bupivacaine 0.5%. For neurological testing (and wake-up) TCI propofol-
remifentanil was gradually (minus 10% of initial rate) reduced according to 
a BIS value between 60 and 80. When BIS was higher than 80, pt was 
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stimulated, LMA was removed and propofol-remifentanil TCI was main-
tained according to a BIS value between 80 and 90.
Results: In all 6 pts, the wake-up procedure was successfully managed. In a
mean of 18 min (range 14–31 min) after start of the wake-up procedure, BIS
values higher than 60 were obtained. At this time, mean propofol TCI was
2.1 
g/ml and mean remifentanil TCI was 3.5 ng/ml. Infusion rates were further
decreased in order to reach BIS values higher than 80 (mean propofol
1.3 
g/ml and mean remifentanil 2.1 ng/ml). All pts were arousable, LMA was
removed, and neurological testing was started (for a mean of 37 min).
Hemodynamic parameters remained stable, respiratory rate and arterial PCO2

remained within normal limits. No pt experienced any anxiety or pain. In 4 pts,
the end of the surgical procedure was performed under local anesthesia.
Conclusions: Anesthetic management for awake craniotomy can be
strictly guided BIS monitoring, allowing smooth and safe transition from
anesthesia to conscious sedation with great patient satisfaction.

A-320
Factors that may predict and influence postoperative
neurological recovery in posterior fossa surgery
E. Anastasiou, H. Geka, M. Giannakou, A. Efthimiou, G. Tsaousi, 
H. Argiriadou, E. Sofianos

ICU, AHEPA University Hospital, Thessaloniki, Greece

Background and Goal of Study: Posterior fossa (PF) itself is a small, con-
fined space. Any space occupying lesion can block CSF flow and cause
pressure on vital brain structures resulting in increased morbidity and mor-
tality. The goal of the study was to determine the factors affecting short term
neurological outcome in patients undergoing PF surgery upon ICU discharge.
Materials and Methods: We retrospectively analyzed the clinical, radiolog-
ical and operative findings of 194 patients that underwent PF surgery at our
institution over the last 10 years. The patients were divided in two groups.
Group A: ICU stay �2 days (n � 142), group B: ICU stay 	2 days (n � 52).
The following parameters were recorded: age, ASA-PS, preoperative GCS,
CT-scan grade, anesthesia and surgery duration, presence of CSF drainage,
APACHE II (acute and chronic health state) score upon ICU admission and
GOS. Statistical analysis was performed using Mann Whitney, chi-square
and multivariate stepwise regression.
Results and Discussion: Overall mortality was 3.05%. No statistically sig-
nificant difference was noticed regarding age or ASA-PS. Parameters signif-
icantly associated with ICU stay are referred to in the table. CT scan grade,
duration of surgery, APACHE II score and CSF drainage were factors that
predicted 62% of the variance of prolonged ICU stay.

GCS* 14.8 � 0.7 13.9 � 2.9 0.000
CT-scan grade 5 4 (15.8%) 22 (84.8%) 0.000
APACHE II* 7.3 � 3.5 9.6 � 5.1 0.004
Surgery (h)* 4.5 � 1.6 5.6 � 2.3 0.005
Anesthesia (h)* 5.7 � 1.7 6.9 � 2.4 0.004
CSF-drainage 20 (14.1%) 25 (49%) 0.012
GOS 1–3 3 (2.1%) 14 (26.9%) 0.000

*mean � SD A (n � 142) B (n � 52) p-value

Conclusion: CT-scan grade, duration of surgery, APACHE II score as well
as the presence of CSF drainage affected short term neurological outcome
(GOS) and ICU stay in an important manner.

A-321
Mitochondrial ATP-sensitive potassium channel blocker 
dose not attenuate ischemic and hypoxic preconditioning 
on hypoxic-ischemic brain injury in the neonatal rat
S.M. Jeong, P.H. Park

Department of Anesthesiology and Pain Medicine, College of Medicine,
University of Ulsan, Asan%2, Seoul, Republic of Korea

Background and Goal of Study: Involvement of mitochondrial adenosine
triphosphate-sensitive potassium (KATP) channels in the development of
ischemic tolerance has been suggested in the rat. In this study, we examined
the effect of selective mitochondrial KATP channel blocker 5-hydroxydecanoate
(5HD) on ischemic and hypoxic preconditioning in the neonatal rat brain.
Materials and Methods: Seven-day old Sprague-Dawley rat pups were
divided into five groups: control (C, n � 91), ischemic preconditioning (IP,
n � 51), hypoxic preconditioning (HP, n � 39), pretreatment ischemic pre-
conditioning (PIP, n � 52), and pretreatment hypoxic preconditioning (PHP,

n � 43). Thirty minutes before preconditioning, PIP and PHP received
60 mg/kg intraperitoneal 5HD. For IP and PIP, the right common carotid
artery was occluded for 10 min. Rats in HP and PHP were kept under
hypoxic (8% oxygen, 92% nitrogen) conditions for 4 h. Twenty-four hours
after the preconditioning, rats from all groups were exposed to the right
common carotid artery ligature, followed by 2.5 h of hypoxia. Triphenyl tetra-
zolium chloride (TTC) staining and terminal deoxynucleotidyl transferase-
mediated dUTP-biotin nick end-labeling (TUNEL) were evaluated as
measures of infarct and apoptosis 1 and 7 days after hypoxic-ischemic
injury. In addition, all rats were sacrificed 2 weeks after hypoxic-ischemic
brain injury, and the morphologies of the brains were examined.
Results: In the pretreatment and preconditioning groups, the infarct size of
TTC staining, the numbers of TUNEL-positive cells, and the degree of mor-
phologic changes were significantly lower than those in the control group
(p � 0.05), but there were no significant differences between the four pre-
treatment and preconditioning groups.
Conclusion: These results suggest that mitochondrial KATP channel blocker
5HD dose not attenuate ischemic and hypoxic preconditioning on hypoxic-
ischemic brain injury in the neonatal rat.

A-323
Interleukin-18: a new marker of neurocognitive dysfunction
after cardiac surgery
A. Kumar, J. Brombacher, C. Cann, P.S. Sudheer, C. Tan, J.E. Hall

Department of Anaesthesia, University Hospital of Wales, Cardiff, 
United Kingdom

Background and Goal of Study: Neurological injury following cardiopul-
monary bypass (CPB) remains a potentially devastating consequence of heart
surgery. Increased expression of Interleukin-18 (IL-18), a proinflammatory
cytokine, is seen in the acute ischaemic stroke patient [1]. This study inves-
tigates our hypothesis that IL-18 may be used as a marker of neurological
dysfunction after cardiac surgery.
Materials and Methods: With ethical approval and informed patient con-
sent, 30 patients (24 male, 6 female, age 62 � 10) undergoing elective car-
diac surgery (CABG 27, Valve Replacement 2, ASD repair 1) using CPB were
enrolled. IL-18 blood samples were taken: before induction, 10 min post
CPB, 6, 24, 48, 72, 96 h post CPB, at discharge and 6 weeks. Patients were
assessed using a battery of 9 neuropsychometric tests [2] preoperatively, at
5 days and 6 weeks postoperatively. A patient was considered to have a
major deterioration in a test if the score deteriorated by 1 SD of the baseline
score for all patients. Neurocognitive impairment was defined as a major
deterioration in two or more tests and was examined at 2 time intervals from;
pre-operatively (baseline) to day 5 and baseline to 6 weeks. The peak differ-
ence of IL-18 was calculated from the peak and baseline values. Logistic
regression was used to investigate the effect of peak difference of IL-18 on
neurological outcome.
Results and Discussions: 8 patients had neurocognitive impairment
between 5 days and baseline. Neurological outcome was significantly
dependent on the peak difference in IL-18; p � 0.033.

Time intervals

Baseline to day 5 Baseline to 6 week

No. of patients 8 3
p values 0.033 0.29

Conclusion: IL-18 may be a useful marker of neurological dysfunction after
cardiac surgery. Further investigation is required.
References:
1 Zaremba J, Losy J. Neurol Sci. 2003; 24(3):117–124.
2 Murkin JM et al. Ann Thorac Surg 1995; 59:1289–1295.

A-325
Influence of sevoflurane on the neuroregenerative potency of
the brain after cerebral ischemia
K. Engelhard, U. Stegemann, B. Kaeppel, J. Winkler, C. Werner, E. Kochs

Department of Johannes Gutenberg-Universität, Klinik für Anästhesiologie,
Mainz, Germany

Introduction: The present study investigates the effect of halothane and
sevoflurane on the neuroregenerative potential of the brain after cerebral
ischemia.
Methods: Following approval of the institutional animal care committee 48
male Sprague-Dawley rats were intubated, anesthetized and ventilated with
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halothane. After insertion of catheters and preparation of the carotid arteries
animals were randomized to six different treatment groups (n � 8 per group).
Animals of all groups received 25 
g/kg/h fentanyl i.v. and were ventilated
with O2 and air (FiO2 � 0.33). In groups 1 and 2 animals additionally received
0.8 MAC halothane, in groups 3 and 4 animals received 0.8 MAC sevoflu-
rane and in groups 5 and 6 animals received 1.6 MAC sevoflurane. In the
sham operated groups 1, 3, and 5 no cerebral ischemia was performed. In
ischemic groups 2, 4, and 6 ten minutes of forebrain ischemia was induced
by bilateral carotid artery occlusion plus hemorrhagic hypotension to a
mean arterial blood pressure of 40 mmHg. Pericranial temperature, arterial
blood gases and pH were maintained constant. Upon recovery from anes-
thesia and return to their home cages bromodeoxyuridine (BrdU, 100 mg/kg)
was administrated i.p. for seven postischemic days as a marker of newly
generated cells. At the end of a 28 days observation period animals were
killed in deep anesthesia, perfused with paraformaldehyde, and brains were
removed and stored at �20°C. Histological damage of the hippocampus
was evaluated in 40 
m slices stained with hematoxylin and eosin.
Immunohistochemistry was used to detect cells in the dentate gyrus with a
positive staining for BrdU. Eight non-ischemic animals were used as a naive
control. Statistics: Two way ANOVA (p � 0.05; mean � standard deviation).
Results: In animals subjected to cerebral ischemia 10% of the hippocam-
pal CA1 region was damaged, regardless of the choice or concentration of
the anesthetic agent. After cerebral ischemia an increase of newly generated
cells in the dentate gyrus by 100% was observed with halothane and 1.8
MAC sevoflurane. Four hours of anesthesia with halothane or sevoflurane in
the absence of cerebral ischemia did not influence neurogenesis.
Discussion: Histopathologic damage was observed after cerebral ischemia
with both anesthetic agents. At the same time halothane and sevoflurane
allowed an ischemia-induced increase of neurogenesis in the dentate gyrus.
These data show, that halothane and sevoflurane are suitable as background
anesthetics for stem cell research, as both agents lack intrinsic effects on stem
cell activity, while they allow for a ischemia induced proliferation of stem cells.

A-326
Correlation between continuously monitored regional
cerebral blood flow and brain tissue oxygenation
M. Soehle, M.U. Schuhmann, M. Jaeger, J. Meixensberger

Department of Klinik für Anästhesiologie und Operative Intensivm,
Universitätsklinikum Bonn, Bonn, Germany

Background and Goal of Study: Cerebral tissue oxygenation (ptiO2) is
thought to be predominantly influenced by cerebral blood flow (CBF). Just
recently, a thermodiffusion-probe has been developed for continuous moni-
toring of regional CBF in patients. The goal of this study was to investigate
the relationship between regional ptiO2 and CBF.
Materials and Methods: In eight patients with either subarachnoid hemor-
rhage (n � 5) or severe traumatic brain injury (n � 3), both regional ptiO2 and
CBF were simultaneously monitored for an average of 9.6 days. PtiO2 and
CBF were assessed using a flexible polarographic Clark-type microcatheter
(Licox, Integra Neurosciences) and a thermodiffusion probe (QFlow 400,
Hemedex), respectively. Both probes were placed close to each other
(10 mm) in tissue considered at risk of ischemia. For each subsequent 30-
minutes interval, in which ptiO2 changed more than 5 mmHg, the correlation
between ptiO2 and CBF was calculated.
Results and Discussions: Four hundred 30-min. intervals were analysed, of
which a close correlation (r 	 0.6) between ptiO2 and CBF was observed in
70%. A weak correlation (0.3 � r � 0.6) was found in 19%, and no correlation
(r � 0.3) in 9% of intervals, respectively. Compared to ptiO2-monitoring, CBF
monitoring was possible only in 64% of time. The remaining times of non-mon-
itoring were mostly due to calibration of the CBF-device or fever of the patient.
Conclusion(s): Our preliminary data suggest that changes in CBF are asso-
ciated with similar changes in ptiO2 most of the time. The level of ptiO2 seems
to be predominantly determined by regional CBF rather than by arterial pO2,
at least in patients without major pulmonary disease.

A-327
Oxidative stress response of remifentanil-based anaesthesia
with isoflurane or propofol in craniotomy operations
O. Yalcin Cok, Z. Ozkose, H. Pasaoglu, S. Yardim

Departmernt of Anaesthesiology and Reanimation, Gazi University, 
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Excess of free radicals, known as oxida-
tive stress, is the major cause of neurologic injury (1). In this presenting

study, our aim was to examine effects of two anaesthesia techniques on
oxidative stress response via malondialdehyde (MDA), a lipid peroxidation
by-product, in craniotomy procedures.
Materials and Methods: Forty patients scheduled for craniotomy were
enrolled into two groups to receive either isoflurane-remifentanil (Group I) or
propofol-remifentanil (Group II) anaesthesia. MDA samples were obtained at
time points as preoperatively (PRE), after intubation (INT) and dura incision
(DUR) and at 60th minutes (60.M), after extubation (EXT) and at postopera-
tive 1st (P1) and 24th (P24) hour. Haemodynamic measurements were per-
formed simultaneously and also after skull pin placement and craniotomy
and at every 30 minutes during the procedure.
Results and Discussions: All patients were comparable with respect to
demographic properties. Both isoflurane and propofol in conjunction with
remifentanil anaesthesia provided considerable haemodynamic stability.
Oxidative stress response pattern via MDA was similar in both groups intra-
operatively, whereas postoperative 1st hour value was significantly higher in
propofol group. Data (Mean � SD) are shown in the table:

MDA (nmol/ml) GROUP I GROUP II

PRE 10.86 � 4.03 12.72 � 3.39
INT 15.73 � 4.87* 16.99 � 4.68*
DUR 12.82 � 4.19 13.77 � 4.63
60.M 13.02 � 5.59 13.87 � 3.44
EXT 13.69 � 5.12 12.06 � 3.92
P1 11.89 � 5.86 16.28 � 4.29*#

P24 12.58 � 4.61 13.80 � 3.17

*p � 0.05: comparison with preoperative value within group.
#p � 0.05: between groups.

Conclusion: Neither of the techniques could be respected as superior in
preventing the oxidative stress response.
Reference:
1 Wilson JX, Gelb AW. J Neurosurg Anesthesiol 2002; 14:66–79.

A-328
Factors affecting brain tissue oxygen tension: a
computational modelling study
I.K. Moppett, J.G. Hardman

Division of Anaesthesia & Intensive Care, University of Nottingham, 
Queens Medical Centre, Nottingham, United Kingdom

Background and Goal of Study: Computational modeling allows theoreti-
cal investigation of factors promoting cerebral tissue hypoxia. Previous
models have focused on describing oxygen flux at just the capillary-tissue
interface. (1) Using a previously described model (2) of cerebral haemody-
namics and gas exchange we studied the effect of arterial hypoxia, arterial
hypotension and brain tissue swelling in otherwise normal brains.
Materials and Methods: The model consists of serial vascular beds con-
fined within a non-compliant cranium. Arteriolar resistance is responsive to
changes in cerebrospinal fluid pH, arteriolar transmural pressure and cere-
bral blood flow. The partial pressure of oxygen in brain tissue (PbrO2) is a
complex function of arterial oxygen saturation/partial pressure (SaO2/PaO2),
tissue volume, distance from capillary, capillary pH, PaCO2 and oxygen 
solubility and diffusivity in brain tissue. The simulation was set up with nor-
mal parameters for autoregulation and intracranial CSF dynamics. PbrO2

was calculated over a range of mean arterial pressure, SaO2 and tissue 
volume.
Results and Discussions: Between 70 and 150 mmHg mean arterial pres-
sure (MAP), PbrO2 increased from 3.1 to 3.9 kPa. Below 70 mmHg MAP
PbrO2 fell by 0.05 kPa mmHg�1. The fall in PbrO2 as SaO2 was reduced was
greater between 90 and 100% SaO2 (0.075 kPa% SaO2

�1) than 85 and 90%
(0.059 kPa% SaO2

�1). Increasing tissue volume by 10% lowered PbrO2

across the range of MAP and SaO2. The lowest PbrO2 was 0.71 kPa (MAP
60 mmHg, SaO2 85%, 10% oedema). The model predicts that in normal
brains, moderate hypotension and hypoxia even when combined are not
enough to generate critical cerebral ischaemia. Modest degrees of oedema
may allow critical ischaemia to occur. The results are consistent with pub-
lished clinical data (1).
Conclusions: This computational model can provide useful data regarding
the pathological factors which, when combined, predispose to critical cere-
bral ischaemia.
References:
1 PNAS 2001;98;6859–64.
2 Eur J Anesth 2004;21:A412.
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A-329
Effects of the intracerebroventricular application of 
insulin-like growth factor (IGF) and its N-terminal 
tripeptid (GPE) on cerebral recovery after cardiac 
arrest in rats
E. Popp, P. Vogel, P. Teschendorf, W.R. Schaebitz, S. Schwab, B.W. Boettiger

Department of Anaesthesiology, University of Heidelberg, Heidelberg, Germany

Background and Goal of Study: After transient global cerebral ischaemia,
selectively vulnerable brain areas show delayed neuronal degeneration (1).
Recent data demonstrated potent neuroprotective effects of the application
of growth hormones like IGF (insulin-like growth factor) and its cleavage
product GPE (glycine-proline-glutamate) after focal cerebral ischaemia (1,
2). In order to assess possible effects of the intracerebroventricular applica-
tion of IGF and GPE on cerebral recovery after cardiac arrest in rats, the vul-
nerable hippocampal CA1 sector was investigated.
Materials and Methods: After approval was obtained from the
Governmental Animal Care Committee, global cerebral ischaemia was initi-
ated by ventricular fibrillation in rats during general anaesthesia. After 6 min,
animals were resuscitated by external cardiac massage combined with
defibrillation and divided into three groups (IGF vs. GPE vs. placebo).
Continuous application of IGF (1.25 
g/h), GPE (5 ng/h) and placebo was
performed during the complete reperfusion time using an implanted osmotic
minipump. After 7d (n � 6 per group) coronal brain sections were analyzed
by TUNEL- and Nissl-staining. Viable and TUNEL positive neurons were
counted in the hippocampal CA1 sector. All experiments were performed in
a randomized and blinded setting. For statistical analysis the Kruskal-Wallis,
the Wilcoxon and the Chi-square test (mean � SEM; p � 0.05 � significant)
were used.
Results and Discussions: In all groups typical delayed neurodegeneration
could be found in the hippocampal CA1 sector. Interestingly, animals treated
with IGF and GPE showed a strong trend towards more viable neurons than
placebo treated rats (IGF: 54 � 21; GPE: 53 � 24; placebo: 40 � 21;
p � ns). Results from TUNEL staining revealed no differences between the
groups (IGF: 21 � 7; GPE: 17 � 7; placebo: 20 � 6).
Conclusion(s): Despite the well known neuroprotective properties of IGF
and GPE in ischaemic induced neuronal degeneration, this model could not
reveal significant beneficial effects after cardiac arrest in rats. However, a
trend towards neuroprotective effects of IGF and GPE could be seen and
should be investigated in detail.
References:
1 Schäbitz WR et al. (2001) Stroke 32: 1226–1233.
2 Saura J et al. (1999) Neuroreport 10: 161–164.

A-330
The attenuation of vasospasm by using dexmedetomidine
after experimental subarachnoidal haemorrhage model in
rabbits
O. Eser, H. Fidan, Y. Ela, O. Coskun

Department of Anaesthesiology, Afyon Kocatepe University Faculty of
Medicine, Afyon, Turkey

Background and Goal of Study: Vasospasm that leads to brain ischemia
following subarachnoidal haemorrhage (SAH) can be defined as narrowing
of brain arteries focally or diffusely. Dexmetedomidine is used for sedation in
intensive care units nowadays. The mechanism of neuroprotection by
dexmetedomidine is stil unclear. Acute vasospasm following SAH occurs by
48 hours. In our study, we wanted to study if vasospasm following sub-
arachnoidal haemorrhage can be alleviated by using dexmetedomidine.
Materials and Methods: Experimental subarachnoid haemorrhage, in con-
centrations of 0.9 ml of autologous arterial blood/1 kg of body weight was
carried out on 18 New Zealand rabbits. Rabbits were infused either 0.9%
sodium chloride or 5 
g/kg/h dexmetedomidine for two hours, 48 hours after
subarachnoid haemorrhage was established. Third group was the sham
control group. Histological specimens were obtained by fixation of brain-
stems of rabbits after they were sacrificed. The occlusion effect of experi-
mentally induced subarachnoid haemorrhage was determined by computer
image analysis of rabbit basilar arteries that were photographed under
microscopy. Statistical analysis was by a one-way ANOVA with Tukey’s test.
Values are expressed as mean � SD, and n � 6 for all groups.
Results and Discussions: Thickness of basilar artery was significantly
thick in SAH group than the others (p � 0.05). Morphometric diameter was
significantly narrower in SAH group than the others.

SAH-Dexmetedomidine group revealed attenuation of vasospasm,
formed after 48 hours.

Conclusion(s): Our study showes that vasopasm is attenuated by
dexmetedomidine when it is used after acute vasospasm is formed as our
study is compared with a previous study (1) that showed clonidine, another
�-2 agonist, prevented chronic vasospasm.
Reference:
1. Bunc G, Kovacevic S, Strnad S, Autonomic Neuroscience: Basic and Clinical, 105

(2003), 71–76.

A-331
The effects of endotracheal tube lidocaine administration on
endotracheal suctioning-induced increases in intracranial
pressure in head-injured patients
F. Bilotta, C. Maurizio, R. Caramia, G. Branca, G. Centola, F. Ferri, 
F. Giovannini, M. Pennacchia, P. Pietropaoli, G. Rosa

Department of Anesthesiology, Intensive Care and Pain Medicine,
Neuroanesthesiology, Rome, Italy

Background and Goal of Study: In patients with severe traumatic brain
injury, endotracheal suctioning can result in a number of undesirable side
effects including hypertension, tachycardia and increased intracranial pres-
sure. To avoid these effects we evaluated the use of endotracheal tube lido-
caine administration. Lidocaine inhibits neuronal transmission by its action
in stabilizing the neuronal membrane (central nervous effects) thus is suit-
able for being used in patients in the acute phase of head injury.
Materials and Methods: Twenty-five patients mechanically ventilated after
neurosurgical procedures for head trauma were prospectively enrolled.
Patients that coughed and/or moved during endotracheal suctioning were
enrolled and received 2 ascending doses of endotracheal lidocaine: low-
dose 1 (1 mg/kg bolus) and high-dose 2 (2 mg/kg bolus). The presence of
coughing during endotracheal suctioning after endotracheal lidocaine
administration was recorded as failure. The endotracheal suction protocol
was performed 20-min after bolus administration with increase of FiO2 to
100% for 60 s and insertion of standardized suction catheter by the side port
of the endotracheal tube for �30 s. Heart rate, ICP, mean arterial blood pres-
sure and cerebral perfusion pressure were continuously monitored. ICP was
continuously monitored with Rehau System (Switzerland). Ventilation (tidal
volume or respiratory rate) was adjusted to mantain PCO2 between 33 and
37 mmHg.
Results and Discussions: In 17 patients out of 25 (68%) low-dose lido-
caine effectively prevented coughing during endotracheal suctioning, while
the high-dose lidocaine was effective in 21 out of 25 (84%) in preventing
cough during endotracheal suctioning. Mean arterial pressure decreased
significantly after endotracheal tube lidocaine administration but ICP and
cerebral perfusion pressure did not decreased significantly.
Conclusions: The present study shows that endotracheal tube lidocaine
administration used in patients with severe traumatic brain injury reduces
the cough reflex during endotracheal suctioning in a dose-dependent man-
ner. Endotracheal lidocaine administration did not alter brain blood autoreg-
ulation and allows adequate cerebral perfusion.

A-332
Correlation between cerebral pressure autoregulation and
brain tissue oxygenation-pressure-reactivity
M. Soehle, M. Jaeger, M.U. Schuhmann, J. Meixensberger

Klinik für Anästhesiologie und Operative Intensivm, Universitätsklinikum
Bonn, Bonn, Germany

Background and Goal of Study: The indices ORx and bptiO2 were invented
recently (1) to describe how cerebral tissue oxygenation (ptiO2) is influenced
by changes in cerebral perfusion pressure (CPP). We investigated the rela-
tion between those two indices and PRx, an established index of cerebral
autoregulation (2). In addition, we examined whether ORx and bptiO2 were
predictive for outcome.
Materials and Methods: Continuous neuromonitoring including arterial
blood pressure (ABP), intracranial pressure (ICP), CPP and ptiO2 was per-
formed in 27 patients with severe traumatic brain injury. PRx and ORx were
calculated as running correlation coefficients between ICP and ABP, and
between ptiO2 and CPP, respectively. Glasgow outcome score was assessed
6 month after trauma.
Results and Discussions: We observed a significant correlation between
PRx and ORx (r � 0.57), as well as between PRx and bptiO2 (r � 0.47).
Furthermore, the indices were inversely correlated with both ptiO2 and out-
come. However, there was no correlation between arterial blood gas- and
neuromonitoring-parameters.
Conclusion(s): The ptiO2-pressure-reactivity indices ORx and bptiO2 seems
to be estimators of pressure autoregulation following traumatic brain injury.
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Our data confirm that patients with impaired pressure autoregulation are at
high risk to develop secondary cerebral hypoxia and to achieve an unfavor-
able outcome.
References:
1 Soehle M, Jaeger M, Meixensberger J (2003) Online assessment of brain tissue oxy-

gen autoregulation in traumatic brain injury and subarachnoid hemorrhage. Neurol
Res 25:411–417.

2 Czosnyka M, Smielewski P, Kirkpatrick P, Laing RJ, Menon D, Pickard JD (1997)
Continuous assessment of the cerebral vasomotor reactivity in head injury.
Neurosurgery 41:11–19.

A-333
Hemodynamic changes after endotracheal intubation in
patients with cerebral aneurysm (lightwand vs laryngoscope)
B.K. Moon, C. Yoon, J.S. Kim, Y.J. Lee

Department of Anesthesiology and Pain Medicine, College of Medicine,
Ajou University, Suwon, Republic of Korea

Background and Goal of study: Tracheal intubation with a lightwand
device will attenuate the hemodynamic stress response to tracheal intuba-
tion compares with direct laryngoscope. So we compared the effects of the
lightwand (lighted intubation stylet) and the laryngoscope (Macintosh blade)
for intubation in patients with cerebral aneurysm.
Material and Methods: Twenty patients undergoing cerebral aneurysm
clipping surgery were randomly divided to either the lightwand (Group 1,
n � 13) or the laryngoscope (Group 2, n � 13) group. All patients received
fentany (2–3 $$/kg), dormicum (0.1 mg/kg) and thiopental sodium (5 mg/kg)
followed by vecuronium (0.1–0.15 mg/kg). The lungs were ventilated with
3–4% isoflurane in oxygen. Patients were then intubated with either the
lightwand or the laryngoscopy. Systolic and diastolic blood pressures and
heart rate were recorded continuously before and after intubation. And the
time to intubation was recorded.
Results: There was no difference in hemodynamic changes between the
two groups. Major factors of hemodynamic changes likely associated with
direct tracheal stimulation.
Conclusions: We found that there was no difference in hemodynamic
changes between the two techniques in patients with cerebral aneurysm.
Reference:
1 Nishikawa K, Omote K, Kawana S, Namiki A. A comparison of hemodynamic

changes after endotracheal intubation using the lightwand device and the laryngo-
scope in normotensive and hypertensive patients. Anesth Analg 2000; 90: 1203–7.

A-334
Antithrombin III concentrates reduce secondary brain
damage in experimental model
O. Piazza, B. Gily, P. De Luca, G. Pignataro, L. Annunziato, E. Gravino

Department of Intensive Care, Anaesthesiology and Resuscitation, Napoli, Italy

Background and Goal of Study: In addition to the well known role in blood
coagulation cascade, thrombin contributes to generate the inflammatory
response (induces chemotaxis, increases the expression of interleukins),
and can be considered neurotoxic (determines the degeneration of neu-
rones1, enhances brain edema2). In ischemic stroke patients the activation
of coagulation cascade reflects on the increase of thrombin activity3 and on
the consumption of the natural anticoagulant ATIII, with the consequent
decrease of plasmatic levels4.

The aim of this study was to demostrate the neuroprotective effects of AT III.
Materials and Methods: 18 mice underwent transient MCA occlusion.

Group 1(n � 6) and Group 2 (n � 6) were treated with AT III respectively
3–6 hours and 6–9 hours after the onset of ischemia, while Group 3 (n � 6)
was treated with vehicle.

The mice were sacrificed 24 hours after the ischemia, the brain was
removed, the slices colored with 2% TTC to discriminate the vital zones from
the ischemic areas. T-test was used for statistcal analysis.
Results and Discussions:

Group Ischemic areas Mean T

1 21.71 � 18 mm3 �0.05
2 42.26 � 47 mm3 	0.05
3 51.81 � 20 mm3

AT III significantly reduces the infarct size area (p � 0.05) when injected
3–6 hrs after the onset of ischemia
Conclusion: AT III may attuenuate the secondary brain damage.
References:
1 E. Carreno-Muller, A.J. Herrera et al. J Neurochem 2003; 84:1201–1214.
2 Hua, R.F. Keep et al. Acta Neurochir Suppl 2003; 86: 503–506.
3 S.Kataoka, G Hirose. J Neur.Science 2000; 181: 82–88.
4 E.Haapaniemi,T. Tatlisumak. Act Neurol Scand 2002; 105: 107–114.

A-335
Determination of critical cerebral perfusion pressure in
cranial hypertension
N. Zoremba, J. Schnoor, M. Berens, R. Kuhlen, R. Rossaint

Department of Anaesthesiology and Intensive Care Medicine, University
Hospital RWTH Aachen, Aachen, Germany

Background and Goal of study: A consensus has been reached that a
cerebral perfusion pressure (CPP) of around 70 mmHg may provide an opti-
mal blood supply to the brain (1). The aim of the present study was to meas-
ure the changes of energy-related metabolites in the porcine cortex during a
defined increase of intracranial pressure (ICP), compare them with perfusion
parameters and to determine the level at which damage occurs.
Material and Methods: Male domestic pigs (32–40 kg) were anesthetised,
mechanically ventilated, and randomly assigned to either the experimental
(n � 6) or control groups (n � 5). A microdialysis probe (CMA 70) was
inserted into the cortex and continuously perfused at a flow rate of 2 
l/min.
Extracellular dialysate concentrations of lactate, pyruvate, glucose, gluta-
mate and glycerol were measured from samples collected over 20 minute
intervals during the whole experiment. Every hour a stepwise increase of
10 mmHg in ICP was produced by infusion of artificial cerebrospinal fluid
into the ventricular system of the brain until maximum ICP of 50 mmHg was
reached. In the control group no changes in ICP were made.
Results and Discussion: The present study demonstrated a significant
increase of lactate and glycerol compared to control at ICP values �30 mmHg
and CPP below 50 mmHg (2.33 � 0.33 mmol/l (mean � sem) vs.
1.21 � 0.18 mmol/l and 124.64 � 13.51 mmol/l vs. 73.19 � 6.58 mmol/l,
respectively). The elevation of ICP to 40 mmHg or more in conjunction with
a reduction in CPP below 40 mmHg led to a significant increase in the lac-
tate/pyruvate ratio and glutamate, as well as a decrease of glucose in rela-
tion to control (74.16 � 16.53 mmol/l vs. 23.78 � 2.08 mmol/l,
20.40 � 6.14 
mol/l vs. 6.54 � 3.28 
mol/l and 0.29 � 0.11 mmol/l vs.
0.89 � 0.19 mmol/l, respectively). There were no differences in blood glu-
cose and lactate levels, in pH, pO2 and pCO2 detectable between the
groups. It seems that the point of irreversible damage could be found where
L/P ratio, glutamate and glycerol are significantly increased.
Conclusion: Our data strongly suggest that during a quick ICP increase,
lower CPP values may be tolerable until severe damage occurs. In this
model critical CPP values of 40–50 mmHg could be postulated.
Reference:
1 The Brain Trauma Foundation. J Neuro-trauma 2000; 17: 449–627.

A-336
Hemodynamic responses to noxious stimulation during 
brain tumor surgery comparing remifentanil to sufentanil
V. Gregoor, C. De Deyne, K. Engelen, E. Vandermeersch, R. Heylen

Department of Anesthesia, Ziekenhuis Oost-Limburg, Genk, Belgium

Introduction: During craniotomy, it is desirable to have stable, easily con-
trollable hemodynamics. Remifentanil is a rapid, ultra-short-acting opioid that
has been successfully used to control acute autonomic responses. In the
present study, we compared the hemodynamic reactions to noxious stimula-
tion in a remifentanil-based anesthesia to a sufentanil-based anesthesia.
Materials and Methods: With IRB approval, 30 patients (pts) scheduled for
brain tumor surgery were randomized to sufentanil or remifentanil. Anesthesia
was induced with propofol TCI (3 
g/ml), rocuronium (0.6 mg/kg), sufentanil
TCI (0.4 ng/ml) or remifentanil TCI (10 ng/ml). Propofol was titrated to BIS 40
to 60, while analgesia was titrated to hemodynamic responses (20% of
baseline). Mean arterial pressure (MAP), heartrate (HR) and BIS were analysed
at intubation, pin holder placement, skin incision and at time of craniectomy.
Statistical analysis was performed with Anova.
Results: At intubation, no patient experienced a significant increase in
MAP. 4 pts in the remifentanil group (Rg) showed a significant decrease 
in MAP. BIS values in the sufentanil (Sg) group were lower at intubation than
in the Rg. In both groups, 2 pts had a significant increase in HR at intubation.
At pin holder placement, 2 Sg pts and 3 Rg pts experienced a significant
increase in MAP and HR. We found no correlation between change in hemo-
dynamics and BIS. Significantly more patients in the Rg necessitated titra-
tion of the analgetic component during or after intubation and pin holder
placement. At skin incision and at time of craniectomy, we did not observe a
significant increase in MAP or in HR, nor in the Sg, nor in the Rg. Overall,
there was no difference between both groups for the propofol requirements,
although patients in the Rg required significantly more adjustments of the
propofol TCI administration.
Conclusion: Sufentanil offers similar hemodynamic conditions, with less
need for titration compared to remifentanil, for neurosurgical procedures.
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A-337
Validation of an integrated model of cerebral 
haemodynamics and metabolism
I.K. Moppett, J.G. Hardman

Division of Anaesthesia & Intensive Care, University of Nottingham, 
Queens Medical Centre, Nottingham, United Kingdom

Background and Goal of Study: Computational modelling may be used to
investigate and demonstrate complex, non-linear processes of cerebral
haemodynamics and metabolism, but most models have concentrated on
single aspects of physiology in isolation. (1) We have created and validated
an integrated model describing intracranial haemodynamics and metabo-
lism from large vessel to capillary and tissue level.
Materials and Methods: The model consists of sequential beds of parallel
vessels contained within a non-compliant space containing brain, blood and
cerebrospinal fluid (CSF). Individual vessels have defined volume, radius
and compliance relationship, and flow is modelled as laminar throughout.
Arteriolar wall tension is responsive to changes in CSF pH, transmural pres-
sure and cerebral blood flow. Oxygen and carbon dioxide flux occur at 
the capillary level, taking into account the effect of tissue volume, pH 
and metabolic rate. The results of the computational simulation have 
been compared to published human data. Dynamic testing was performed
by assessing steady-state change cerebral blood flow at various levels 
of mean arterial pressure and arterial carbon dioxide partial pressure
(PaCO2). To test dynamic autoregulation, a transient hyperaemic response
to carotid occlusion was simulated and the strength of autoregulation (SA)
calculated. (2)
Results and Discussions: Vessel radii and compartment volumes are
within published ranges. The upper and lower limits of autoregulation are
mean arterial pressures of 60 and 150 mmHg. The calculated SA was 1.05
between the limits of autoregulation (normal range 0.88–1.13). Carbon diox-
ide reactivity is 40% kPa�1 when PaCO2 is 2–10 kPa. Brain tissue PO2 varies
between 3.5–4 kPa depending on distance from the capillary. Jugular
venous haemoglobin oxygen saturation is 60–70% for arterial saturations
90–100%. The model appears to simulate normal physiology acceptably
well under static and dynamic conditions.
Conclusions: This model provides a credible simulation of healthy,
intracranial physiology. Further work will involve validation of the model
under pathological conditions.
References:
1 PNAS 2001;98:6859-64.
2 Br J Anaesth 2004; 92:39–44.

A-338
Behaviour of IL18 in subarachnoid haemorrhage
V.Y. Kharkar, P.S. Sudheer, J.E. Hall, S.W. Logan

Department of Anaesthetics, Universiry Hospital of Wales, Cardiff, 
United Kingdom

Background: Secondary brain injury due to systemic inflammatory
response syndrome is a major factor contributing to morbidity and mortality.
Subarachnoid haemorrhage is associated with elevated pro-inflammatory
cytokines (1). IL18 has been is shown to play an important role in many
human diseases and it may be a marker of cerebral injury (2). The behaviour
of IL18 in patients with subarachnoid haemorrhage is not known.
Method: With Local Research Ethics Committee Review and written
informed consent, we recruited 10 patients with post-aneurysm subarach-
noid haemorrhage, having embolisation of their aneurysm to a pilot study.
We measured IL 18 in blood samples taken pre and immediately postopera-
tively and at 24 and 48 h postoperatively. Clinical progress was noted using
World Federation Neurological Scoring (WFNS). Statistical analysis used
paired t-test with Bonferroni correction for multiple testing. Normal serum
IL18 levels are mean(SD) 126(44.5)pgml�1.
Results: Perioperative IL 18 level. Data are mean (SD) [range]

Pre-op Post-op 24 hr 48 hr

209 (99) 174 (78) 227 (97) 191 (91)
[100–365] [85–330] [100–312] [95–352]

P � 0.0166 compared to preoperative level. The correlation between IL18
and WFNS was poor.
Conclusion: Immediate post-op IL18 levels were significantly raised as com-
pared to pre-op. Greater numbers of patients are needed to investigate the
behaviour of this cytokines and it’s association with cerebral dysfunction.

References:
1 Yohimoto Y et al Stroke 2001; 32: 1989–93.
2 Hedtjarn M et al. The Journal of Neuroscience 2002; 22: 5910–9.

A-339
Propofol effect on H-reflex recovery in humans
J. Baars, K. Müller, D. Hadzidiakos, K. Herold, B. Rehberg

Department of Anaesthesiology, Chartié Campus Mitte, Berlin, Germany

Background and Goal of Study: The spinal H-reflex has been proposed
for investigating immobilizing effects of anesthetics. Its amplitude is sup-
pressed in a dose dependent manner by propofol in humans and rats. A paired
pulse stimulation was used to examine whether use-dependent block might
play a role in H-reflex suppression during propofol anesthesia in the intact
human spinal cord. Use dependent block, an increasing reduction of currents
elicited by subsequent pulses applied at high frequency, can be explained
by binding of propofol to ion channels such as Na�(1) and Ca� channels.
Materials and Methods: Following IRB approval and written informed con-
sent, the study was perfomed in 16 patients prior to elective surgery. After
recording baseline values, patients received propofol via a TCI-system with
plasma concentrations corresponding to the C50 (electrical tetanus), approx.
4.5 mg/l. The H-reflex was recorded over the M. soleus after double-pulse
stimulation (H1,H2) of the tibial nerve with increasing inter stimulus intervals
(ISI) (50–10000 ms). Statistics: Amplitude ratios (H2/H1) compared by two
way ANOVA; Bonferoni post test.
Results and Discussions: The presented time course of the H-reflex of all
16 patients shows a slower recovery under propofol in comparison to the
control values. Significant differences occur only at an ISI of 150 and 200 ms.
ISI dependent excitation of different sizes of Ia afferent fibres is discussed as
an underlying mechanism for the intercurrent facilitation showing a maxi-
mum at 200 ms which is suppressed by propofol.

(**p � 0.01; ***p � 0.001)

Conclusion(s): Paired pulse depression is not altered by propofol at a con-
centration suppressing movement to painful electrical stimuli. However, the
results indicate an interference of propofol with size-dependent activation of
Ia afferent fibers, possibly contributing to surgical immobility caused by
propofol.
References:
1 Rehberg: Anesthesiology 1999; 91: 512–20.
2 Todorovic: J Neurophysiol. 1998; 79: 240–52.
3 Rossi: Human Neurobiol 1988; 6: 281–88.

A-340
Nefopam or clonidine in the pharmacologic prevention of
shivering in patients undergoing conscious sedation for
interventional neuroradiology
F. Bilotta, F. Ferri, F. Giovannini, C. Maurizio, G. Centola, R. Caramia, 
G. Branca, Q. Wang, G. Guidetti, M. Dazzi, G. Rosa

Department of Anesthesiology, Intensive Care and Pain Medicine,
Neuroanesthesia, Rome, Italy

Background and Goal of Study: The aim of this randomized, double-blind
study was to investigate the usefulness and possible advantages of i.v.
nefopam, clonidine or placebo in the prevention of shivering in patients under-
going sedation or anesthesia for interventional neuroradiologic procedures.
In this setting shivering may arise from various causes: hypothermia, central
thermoregulatory downregulation, pyrogens, and injected iodated contrast
media. The consequences of shivering include increased cardiac and 
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systemic energy demands, increased oxygen consumption and carbon
dioxide production, and increased cardiac workload.
Materials and Methods: A total of 128 patients were prospectively enrolled
and assigned by a computer-derived sequence to one of 3 groups: 42 patients
received 0.15 mg kg�1 of i.v. nefopam, in 10 ml of saline solution, 46 patients
received 3 mcg kg�1 of i.v. clonidine in 10 ml of saline solution, and a control
group of 40 patients received 10 ml of i.v saline solution. Mean arterial pres-
sure was kept at 100 mmHg or higher, the need for vasoactive drugs in the 
3 groups of study patients was recorded.
Results and Discussions: The overall incidence of intraoperative shivering
was significantly lower in patients treated with nefopam than in those treated
with clonidine or placebo (5% vs 26%; P � 0.05 and 5% vs 62%; P � 0.01);
and in patients treated with clonidine than in those treated with placebo
(26% vs 62%; P � 0.05). In the group of patients enrolled to receive cloni-
dine as antishivering drug a larger number of patients required ephedrine
infusion, to ensure a MAP of 100 mmHg or higher, in comparison to patients
who received nefopam or placebo (45% vs 14%; P � 0.05, 45% vs 10%;
P � 0.05). We found that both nefopam and clonidine significantly lowered
the rate and severity of shivering during interventional neuroradiologic 
procedures.
Conclusions: Our findings in this double-blind prospective study suggest
that nefopam is effective and has few disadvantages for the prevention of
shivering during anesthesia or sedation in patients undergoing interventional
neuroradiology. Unlike clonidine, nefopam has the distinct advantage of
reducing the need for vasoactive drugs.

A-341
The effect of thalidomide on spinal cord ischemia/reperfusion
injury in rabbits
C.-J. Lee, C.-S. Kim

Department of Anesthesia and Pain Medicine, Seoul National University
Hospital, Seoul, Republic of Korea

Background and Goal of Study: Thalidomide has anti-inflammatory and
immunomodulatory effects through reduced the production of TNF-� [1].
The purpose of our study was to evaluate the effects of thalidomide on the
spinal ischemia/reperfusion injury through reduced production of TNF-�.
Material and Methods: A rabbit spinal cord ischemia was induced by
occluding infrarenal aorta for 15 minutes. The rabbits in group N (n � 6) did
not undergo ischemic insult. The rabbits in group I (n � 18), group TI
(n � 18), and group TIT (n � 12) underwent ischemic insult for 15 minutes.
The rabbits in the group TI and TIT received thalidomide (20 mg/kg) intraperi-
tonealy before the ischemic insult and the rabbits in the group TIT received
intraperitoneal thalidomide (20 mg/kg) 24 and 48 hours after reperfusion.
After evaluating neurologic function at 1.5 hours, 3 days, and 5 days after
reperfusion, the rabbits were killed for histopathologic evaluation and
Western analysis for TNF-�.
Results and Discussion: The rabbits in the group TI and TIT had signifi-
cantly less neurologic dysfunction compared to those in the group I
(P � 0.05). The number of normal spinal motor neurons in ventral gray mat-
ter was higher in the group TI and TIT than in the group I (P � 0.05). The
Western analysis showed significantly increased level of TNF-� in the group
I compared to the group TI and TIT at 1.5 hours after reperfusion (P � 0.05).
Conclusion: The results indicate that treatment of thalidomide before the
ischemic insult reduces the early phase ischemia/reperfusion injury of the
spinal cord in the rabbits.
Reference:
1 Moreira AL, et al. J Exp Med 1993;177:1675–80.

A-342
Intraoperative motor evoked potential monitoring in scoliosis
surgery – a randomised study comparing desflurane and total
intravenous anaesthesia (propofol)
Y.L. Lo, Y.F. Dan, Y.E. Tan, S. Nurjannah, S.B. Tan, C.T. Tan, S. Raman

Dept of Anaesthesia and Surgical Intensive Care, Singapore General
Hospital, Singapore

Background and Goal of Study: During scoliosis surgery, monitoring
motor evoked potentials (MEP) is used to assess intraoperative integrity of
the motor evoked pathways. However MEPs are sensitive to the effects of
inhalational anaesthetic agents. This prospective randomized observational
study compares the use of desflurane and total intravenous agents (TIVA)
when monitoring MEPs using multipulse cortical stimulation.
Materials and Methods: 20 consecutive patients undergoing scoliosis sur-
gery (10 in each group) were randomly assigned to receiving desflurane or
TIVA. Inhalational anaesthesia was maintained using 66%N2O in oxygen and

mean end tidal desflurane concentration of 3.4%. For TIVA, continuous intra-
venous infusion of propofol was used. Fentanyl and morphine were used as
required for analgesia for both groups. Cortical stimulation was achieved
with the use of 2 bipolar direct current stimulators connected in parallel by
jumper cables. 5 equivalent pulses 0.5 mm duration at 4 msec intervals were
delivered at C1C2 positions MEP recordings were made at the abductor hal-
lucis(AH) and tibialis anterior (TA) muscles with needle electrodes.
Results and Discussions: Reproducible MEPs were obtained throughout
the operation in all 20 cases, with up to 80 mA per stimulator. Mean (SD) MEP
amplitudes obtained were 85(19) mV and 21(10.8) mV for AH and TA respec-
tively using desflurane. With TIVA AH and TA amplitudes were 56.7(28.4) and
59.1(24.5) mV respectively. Both muscle MEP amplitudes were significantly
different using different anaesthetic regimes (p � 0.05 for all four). AH MEP
amplitudes obtained with desflurane were significantly (p � 0.0001) larger
than TA amplitudes. No intra and post operative complications were reported.
Conclusion(s): This study compares the use of desflurane and TIVA showing
that both anaesthetic regimes are satisfactory for intraoperative monitoring
of the scoliosis patient.

A-343
Evaluation of desflurane and sevoflurane based anesthesia
for supratentorial craniotomy procedures
G. Tsaousi, M. Yannacou, S. Kalmanidou, K. Matsi, N. Kteniadakis, 
D. Vasilakos, M. Giala

Department of Anaesthesiology & ICU, AHEPA University Hospital,
Thessaloniki, Greece

Background and Goal of the Study: Brain surgery necessitates stable and
easily controllable haemodynamics, during intense surgical stimulation. Aim
of the present study was to ascertain whether there is any difference between
desflurane (desf) or sevoflurane (sevo) based anesthesia, employing remifen-
tanil (R) as an opioid analgesic, with regard to haemodynamic performance
during intracranial surgery.
Materials and Methods: We studied prospectively 56 adult patients (32
male/24 female, ASA I–II) scheduled for supratentorial craniotomy. After a
standardized induction sequence consisting of propofol 2 mg/kg, lidocaine
1 mg/kg, cis-atracurium 0.2 mg/kg and remifentanil 0.5 
g/kg/min, followed
by a constant-dose infusion of 0.125 
g/kg/min. When the MAP or heart rate
(HR) increased 	20% from basal values, 1 
g/kg bolus dose of R was admin-
istered. However, if the MAP or HR decreased 	20% from basal values, the
R infusion was transiently discontinued. Patients were allocated randomly to
two groups of 28 each according to the inhalational agent used for main-
tainance of anesthesia: desflurane or sevoflurane (0.6–0.8 MAC) in an air/oxy-
gen mixture. BIS value �50 was used to assess depth of anesthesia and to
guide inhalational anesthetic requirements. Total use of R was also recorded.
For statistical purposes Mann-Whitney test and chi-square analysis were
used as appropriate.
Results: Demographic characteristics, type of surgery and its duration and
total dosages of R, were comparable in two groups. Data is given on the table.

Parameters Desf Sevo p-value

High BP (min)* 4 � 6.2 2.7 � 3.1 0.897
Low BP (min)* 5.2 � 9 6.7 � 12 0.633
High HR (min)* 3.2 � 6.1 1.1 � 1.7 0.613
Low HR (min)* 0.9 � 2.4 3.2 � 10 0.965
Bolus doses 50% 50% 0.681
Discontinuation 25% 40% 0.437
Discontinuation (min)* 5.2 � 9.9 11 � 21.2 0.633

*mean � SD.

Conclusion: Our results indicate that both desflurane/remifentanil and
sevoflurane/remifentanil anesthetic techniques, appear to confer equal
characteristics in maintaining “targeted” haemodynamic performance dur-
ing intracranial surgery.

A-345
ATP-sensitive and voltage-dependent potassium channel
involved in the antinociceptive effects produced by an
adenosine A1 agonist into the brainstem medial pontine
reticular formation in rats
C.S. Feng, Y. Yue, H.C. Ma

Department of Anesthesiology of Beijing Chaoyang Hospital, Capital
University of Medical Sciences, Beijing, China

Background and Goal of Study: The brainstem medial pontine reticular
formation (mPRF) is a brain stem region contributing to the regulation of
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sleep-wake cycles, anesthesia, and antinociception (1). Adenosine is
thought to be an endogenous sleep promoting molecule and adenosinergic
compounds play a key role in pain modulation (2). In the present study, we
investigated the antinociceptive and behavioral effects of the direct applica-
tion of an adenosine A1 receptor agonist R(-)-N6-(2-phenylisopropyl)-adeno-
sine (R-PIA) into the mPRF and examined the effects of potassium channel
activation on antinociception of mPRF R-PIA in rats.
Materials and Methods: Sprague-Dawley rats were implanted with 24-
gauge stainless steel guide cannulas in the mPRF. Animals were randomly
assigned to one of the following protocols: antinociception was tested using
tail flick latency, overt sedation was assessed using a behavioral checklist.
All measurements were performed after R-PIA microinjection into the mPRF
with or without pretreatment of theophylline, DPCPX, glibenclamide, 4-AP.
Results: Data are presented as mean � SD, statistical differences were
analyzed using ANOVA followed by Bonferroni’s correction for post hoc
comparisons. Microinjection of R-PIA (0.5–2.0 
g) into mPRF produced
transient sedative effect and a significant dose- and time-dependent
antinociception. The antinociception of R-PIA were completely antagonized
by pretreatment with adenosine receptor antagonist theophylline or adeno-
sine A1 receptor antagonist DPCPX, and partially antagonized by pretreatment
with ATP-sensitive potassium channel blocker glibenclamide or voltage-
dependent potassium channel blocker 4-AP.
Conclusions: The present results suggest that the R-PIA administered into
the mPRF produced antinociception through pontine adenosine A1 receptor
is mediated, at least partly, via the activation of both ATP-sensitive and volt-
age-dependent potassium channel in mPRF in rats.
References:
1 Ma HC, Dohi S, Wang YF, et al. Anesth Analg 2001; 92: 1307–1315.
2 Poon A, Sawynok J. Pain 1998; 74: 235–245.

A-346
Modulation of H-current by calcium currents in rat sensory
neurons: influence of spinal nerve ligation
P. Lirk, J. McCallum, A. Fuchs, Q. Hogan

Dept. of Anesthesiology & Critical Care Medicine, Medical University of
Innsbruck, Innsbruck, Austria

Background: Hyperpolarization-induced inward rectification and calcium
currents both are major factors influencing excitability in primary sensory
neurons [1]. Spinal nerve ligation (SNL) decreases both rectifying currents
and membrane Ca2� currents in rat dorsal root ganglion cells [1,2]. The
direct relationship between Ca2� currents and inwardly rectifying currents in
DRG neurons has, however, never been investigated.
Materials and Methods: SNL or control operations were performed simi-
larly to the previously described method of Kim and Chung (1992). DRG
neurons were investigated using sharp microelectrodes. Time-dependent
inward rectification (“sag”) in response to hyperpolarization was quantified
during injection of a 1.2 nA hyperpolarization current for 100 ms.
Results: In our study, withdrawing external Ca2� decreased the sag ratio in
control A�/� neurons (from 18.99 � 11.2% to 13.94 � 10.6, n � 44, P � 0.01)
and A� neurons (from 14.06 � 15.1 to 4.2 � 10.9 %, n � 12, P � 0.05).
Blocking Ca2� currents using Cd2� significantly decreased sag ratio in con-
trol � cells (from 40.8 � 11.4% to 30.1 � 9.2%; P � 0.01, n � 5). The same
effect was observed following intracellular EDTA iontophoresis (from
19.23 � 17.2 to 14.9 � 16.8%; P � 0.05, n � 5). SNL injury substantially
precluded the effect of calcium withdrawal upon precentile change in sag
ratio in both A�/� (7% vs. 27%) and A( neurons (13% vs. 70%).
Conclusion(s): Our findings suggest that intracellular Ca2� levels modulate
hyperpolarization-induced rectifying current.
References:
1 Sapunar D, et al. Divergent Membrane Effects of Spinal Nerve Ligation on L4 and L5

Dorsal Root Ganglion Neurons and Emergence of a Novel Neurons Category.
Submitted to Anesthesiology.

2 Hogan QH, et al. Painful neuropathy decreases membrane calcium current in mam-
malian primary afferent neurons. Pain 2000; 86: 43–53.

A-347
Protecting effect of adrenaline and noradrenaline infusion
during cerebral ischemia in rats
N. Boztug, Z. Bigat, B. Karsli, G. Gokhan, I. Gurer, E. Ertok

Department of Anesthesiology and Reanimation, Akdeniz Universiy
Hospital, Antalya, Turkey

Introduction: Katekolamin infusions are often used to protect hemody-
namia in intracranial operations. The aim of this study is to observe the
effects of adrenaline and noradrenaline in ischemia, provided by occlusion
of middle cerebral artery (MCA).

Material and Methods: After approval of the animal ethic committee, 36
female Wistar rats separated into three groups randomly. After left arterial
canulation under anesthesia invasive hemodynamics followed up. Femoral
venous canulation was performed and 0.9% NaCl infusion was applied. All
rats were ventilated during a tracheal canulla. After dissection of bilateral
common carotid artery (CCA) 3 mg kg�1 thiopental were applied intra-
venously. Hemodynamic parameters were recorded in every minute for 5
minute period. When SAP decreased by 20%, adrenaline or noradrenaline
were given in a rate of 1–5 
g kg�1min�1. When the rats that has no change
in SAP values separated to control group. In control group 5 minute after
thiopental application, in adrenaline and noradrenaline groups when
SAP � 140 mmHg; left and right CCA and right external carotis artery (ECA)
were ligated with a 3-0 silk suture. The MCA were occlused with internal
occlusion catheter during internal carotis artery (ICA). For 60 minutes hemo-
dynamic followed and at the end the rats were decapitated and their brains
removed for pathological examination. The brains were sectioned and were
examined. As parameter of the hypoxemia and ischemia, occurance of red
neurons, microglial proliferation, vascular congesion, perineural vacuolisa-
tion were assessed. For statistical analyses ANOVA and chi-square tests
were used. P � 0.05 considered significant.
Results: Hemodynamic values were decreased in control group, but in all
groups the SAP levels were over 120 mmHg.

Table. Pathological examination results of groups (%)

Red neuron Microglial proliferation

None Mild Mod. Severe None Mild Mod. Severe

C 0% 25% 75% 0% 71% 0% 14% 14%
A 28% 57% 14% 0% 50% 25% 25% 0%
NA 0% 20% 80% 0% 100% 0% 0% 0%

Vascular congesion Perineural vacuolisation

None Mild Mod. Severe None Mild Mod. Severe

C 0% 25% 50% 25% 0% 0% 25% 75%
A 0% 57% 28% 14% 0% 14% 43% 43%
Na 0% 33% 50% 17% 0% 20% 20% 60%

P � 0.05.

Conclusion: We conclude that ischemia can be prevented by adrenaline
infusion in rats with MCA occlusion. This may be occured due to the
increased effects of adrenaline on cerebral blood flow.
Reference:
1 Mayburgh JA et al. Anaesthesia and Intensive Care. 2003, 31(3): 259–266.

A-348
Cellular mechanisms of inflammatory pain induced by 
low-frequency stimulation in the rat spinal cord in vivo
J. Stark, J. Benrath, J. Sandkühler

Department of Klinik für Anästhesie B, Medizinische Universität Wien, 
Wien, Austria

Background and Goal of Study: Injection of formalin or capsaicin in the rat
hind paw lead to low-frequency C-fibre activation are often used models for
inflammatory pain. Here we have investigated whether low frequency dis-
charges in C-fibres can induce synaptic long-term potentiation (LTP) of
synaptic strength in primary afferent C-fibres in the rat lumbar spinal dorsal
horn, a potential cellular mechanism of abnormal pain sensitivity.
Materials and Methods: C-fibre-evoked field potentials were recorded in
laminae I/II of the lumbar spinal cord with glass microelectrodes. For condi-
tioning stimulation either capsaicin (100 
l, 1%, n � 5) or formalin (100 
l,
5%, n � 6) was injected into the plantar side of the ipsilateral hind-paw, or
low frequency stimulation (LFS; 60 V, 0.5 ms, 2 Hz for 2 min) was delivered to
the sciatic nerve. To test if NK1-receptors are required for LTP-induction, the
NK1-receptor antagonist RP67580 (10 mg/kg) was injected as a bolus intra-
venously 15 min prior to the induction of LFS. In other experiments, the
NMDA-receptor antagonist MK 801 (3 mg/kg) was injected 15 min prior to
the induction of LFS. The NO-synthase inhibitor L-NMMA (100 mg/kg/h) was
given as a continuous infusion for 25 min starting 20 min prior to LFS.
Results and Discussions: Formalin or capsaicin induced LTP of C-fiber-
evoked field potentials to 172 � 9% (mean � SEM) % or 174 � 16%,
respectively. LFS of the sciatic nerve induced LTP to 330% � 42% of con-
trol (n � 14). The NK1-receptor-antagonist RP67580 diminished LFS
induced LTP (LTP was to 248% � 34%, n � 6). LFS-induced LTP is NMDA-
receptor-dependent. When NMDA-receptor antagonist MK-801 was given
10 min prior to LFS, a short-term potentiation but no LTP was induced
(n � 5). LFS-induced LTP is NO-sensitive. The NO-synthase-inhibitor L-NMMA
given prior to the conditioning stimulus induced a short-term potentiation
lasting for 60 min, but no LTP could be induced (n � 5).
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Conclusions: Peripheral inflammation induces long-term potentiation of
synaptic strength in superficial spinal dorsal horn. Low-frequency afferent
stimulation in C-fibres is sufficient to induce LTP. This new form of synaptic
plasticity is NMDA-and NK1-receptor-dependent and requires activation of
NO-synthase.

A-349
A comparison of recovery following desflurane and
sevoflurane anaesthesia in patients undergoing 
craniotomy for tumour
M.K. Varma, S. Williamson

Department of Anaesthesia, James Cook University Hospital,
Middlesborough, United Kingdom

Background and Goal of Study: Craniotomy for tumour carries the risk of
postoperative complications such as bleeding, cerebral oedema and cere-
bral ischaemia. If not diagnosed early and treated promptly these can lead
to neurological deficit. Therefore, rapid recovery and early neurological
assessment are useful goals in the anaesthetic management of patients
undergoing craniotomy for tumour.

The anaesthetic technique should enable a rapid and predictable recovery.
The pharmacology of remifentanil and desflurane suggests that recovery will
be faster if used in combination compared to remifentanil/sevoflurane anaes-
thesia. We compared emergence from remifentanil/desflurane vs remifen-
tanil/sevoflurane anaesthesia in patients undergoing craniotomy for tumour.
Materials and Methods: 40 patients undergoing anaesthesia for elective
craniotomy for tumour were randomly assigned to receive remifentanil/des-
flurane or remifentanil/sevoflurane anaesthesia. Following induction with
remifentanil, propofol and rocuronium, anaesthesia was maintained with study
vapour and remifentanil in oxygen and air. All treatment was standardised.
Recovery staff blinded to the study recorded early recovery parameters.
Results and Discussions: The time required for spontaneous ventilation,
eye opening, extubation, stating name, stating date of birth and acheiving
post anaethesia recovery score (Aldrete) 	9 were 50% shorter after 
remifentanil/desflurane compared to remifentanil/sevoflurane anaesthesia.
Conclusion(s): In patients undergoing craniotomy for tumour surgery,
recovery is significantly faster and more predictable after remifentanil/des-
flurane compared to remifentanil/sevoflurane anaesthesia allowing a earlier
neurological examination.

A-350
Endocrine stress response of remifentanil-based anaesthesia
with isoflurane or propofol in craniotomy operations
O. Yalcin Cok, Z. Ozkose, H. Pasaoglu, S. Yardim

Department of Anaesthesiology and Reanimation, Gazi University, 
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Surgical stress response and its preven-
tion has been a currently popular research field (1). We aimed to examine
effects of two anaesthesia techniques on stress response via plasma glu-
cose (GLU), insulin (NS) and cortisol (COR) in craniotomy operations.
Materials and Methods: Forty patients scheduled for craniotomy were
enrolled into two groups to receive remifentanil-based anaesthesia either
with isoflurane (Group I) or propofol (Group II). GLU, INS, COR samples were
obtained at time points as preoperatively (PRE), after intubation (INT) and
dura incision (DUR), at 60th minutes (60.M), after extubation (EXT) and at
postoperative 1st (P1) and 24th (P24) hour. Glucose measurements were
also performed after induction, skull pin placement and craniotomy and at
every 30 minutes during the procedure.
Results: All patients were comparable with respect to demographic prop-
erties. Glucose values measured after craniotomy, at 90th and 180th min-
utes were also statistically higher in the isoflurane group. Data (Mean � SD)
are shown in the table:

GROUP I GROUP II

GLU INS COR GLU INS COR 
(mg/dl) (mU/mL) (mgr/dL) (mg/dl) (mU/mL) (mgr/dL)

PRE 96.2 � 16.5 11.1 � 8.5 8.5 � 2.4 94.4 � 20.1 13.4 � 9.0 7.3 � 1.5
INT 86.3 � 10.6 5.9 � 4.0 8.0 � 2.6 82.3 � 18.7 7.4 � 6.4 6.4 � 3.3
DUR 104.8 � 13.5 7.6 � 4.4 8.0 � 2.9 93.2 � 19.5# 12.1 � 10.8 6.9 � 2.2
60.M 110.6 � 17.0* 6.2 � 4.5 9.5 � 3.2 96.3 � 27.0 12.1 � 9.3# 7.3 � 3.8
EXT 122.7 � 21.8* 7.4 � 5.5 10.2 � 3.2 99.2 � 17.7# 13.2 � 10.5# 8.5 � 2.4
P1 134.9 � 35.5* 11.9 � 6.2 9.6 � 2.7 96.1 � 18.1# 15.2 � 10.6 8.1 � 2.4
P24 117.6 � 26.5* 24.3 � 16.9* 7.2 � 2.8 103.8 � 18.4 19.7 � 11.9 8.6 � 2.8

*p � 0.05: comparison with preoperative value within group; #p � 0.05: between groups.

Conclusion: Despite both anaesthesia techniques inhibited the rise in cor-
tisol concentration during the procedure by a comparable degree, propofol
anaesthesia was considered to be superior to isoflurane which was insuffi-
cent to prevent the increase in plasma glucose and the decrease in insulin
level.
Reference:
1 Adams HA, Hempelmann G. Anasthesiol Intensivmed Notfallmed Schmerzther 1991;

26: 294–305.

A-351
Emergence after sufentanil-propofol TCI anesthesia
compared to remifentanil-propofol TCI for elective
craniotomy
V. Desloovere, C. De Deyne, K. Engelen, E. Vandermeersch, R. Heylen

Department of Anesthesia, Ziekenhuis Oost-Limburg, Genk, Belgium

Introduction: Early assessment of neurological function is essential after
craniotomy. Remifentanil offers pharmacokinetic properties that might allow
faster recovery after neurosurgery. Recently, it was reported that sufentanil
TCI (with 0.25 ng/ml effect-site concentration at extubation) resulted in bet-
ter recovery conditions that remifentanil TCI, at least for major abdominal
surgery (1). In the present study, we compared the characteristics of recov-
ery after sufentanil TCI and remifentanil TCI – ccombined with propofol TCI-
for elective craniotomy.
Materials and Methods: With IRB approval, 20 pts scheduled for brain
tumor surgery were randomized to sufentanil or remifentanil. Anesthesia was
induced with propofol TCI (3 
g/ml), rocuronium (0.6 mg/kg) and either
sufentanil TCI (0.4 ng/ml) or remifentanil TCI (10 ng/ml). Propofol was titrated
to maintain BIS values between 40 and 60, while the analgetic component
(remifentanil or sufentanil) was titrated to autonomic responses. Recovery
times were taken from cessation of propofol infusion. In the remifentanil
group, 1 hour before the anticipated end of surgery, piritramide 0.15 mg/kg
was administered i.v. In the sufentanil group, an effect-site concentration of
0.25 ng/ml was targeted at extubation. Statistical analysis was performed
with ANOVA.
Results: Although non significantly different, the mean time to eye opening
tended to be shorter in the remifentanil group (m11 min vs m17 min for
sufentanil). Mean arterial blood pressure during the first postoperative hour
was significantly increased in the remifentanil group compared to the sufen-
tanil group. Therefore, significantly more patients required antihypertensive
treatment in the remifentanil group. Patients in the remifentanil group
required significantly more analgesics during the first postoperative hour. We
did not observe a difference in respiratory rate or in arterial CO2-tension in
the early post-extubation period between both groups.
Conclusions: Remifentanil TCI resulted in a nonsignificant shorter recovery
time, but was associated a higher incidence of arterial hypertension and with
less early postoperative pain relief. Sufentanil TCI offered superior and safe
recovery conditions.
Reference:
1 Derrode N. Br J Anaesth 2003;91:842–849.

A-352
Neuroprotective effects of etomidate on H2O2 induced injury
in neuronal PC12 cells
Y. Shen, Q. Xue, Q. Guo, B. Yu

Department of Anesthesiology, Ruijin Hospital, Shanghai Sencond 
Medical University, Shenaghai, China

Background and Goals: To investigate the effect of etomidate to intracel-
lular free calcium ([Ca2�]i) concentration change in response the H2O2-
induced injury on the neuronal PC12 cells.
Material and Methods: PC12 pheochromocytoma cell line were plated in
20 mm diameter cell culture dishes with density of 2 102 cell/each and ran-
domly divided into the injury group (I) three etomidate groups (E1, E2 and E3)
with different concentrations 3 
M L�1 and 
6 and 
M L�1 and 15 
M L�1.
The intracellular calcium concentration [Ca2�]i changes were continuously
measured by the confocal laser scanning microscope after using the cal-
cium day Fluo3 30 min in 37°C incubation and induced by the H2O2 in each
group from the third scanning.
Results: The fluorescence of 90% PC12 cells increased immediately after
H2O2- induced injury (p � 0.05) and reached significantly changes at 10 min
and gone to the top at 80 min in group I. Only the fluorescence of 10% PC12
cells of each group E were fluctuated and decreased lightly in group E1 and
E3 (p � 0.05) after 50 min.
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Conclusion: Etomidat can protect the neuronal PC12 cells by inhabiting
[Ca2�]i increase on H2O2- induced injury.
References:
1 Delia B Neuropharm, 2003, 45: 57–71.
2 Chen PH J Cereb Blood Flow metab, 2001, 21: 2–14.

A-354
Dose-dependent effects of ketamine and propofol on 
the electrical activity of primary murine frontal cortex
networks in vitro
F. Kletzin, A. Gramowski, R. Hofmockel, D.G. Weiss, G. Noeldge-Schomburg

Department of Anesthesiology and Intensive Therapy, University of
Rostock, Rostock, Germany

Background and Goal of Study: Ketamine is a commonly known antago-
nist at the NMDA receptor. Propofol acts at the GABAA receptor. Other
receptors are controversially discussed in the mechanism of action of both
hypnotics. We used primary murine frontal cortex networks on microelec-
trode arrays (MEAs) to study the electrophysiological and receptorspecific
effects of Ketamine and Propofol.
Materials and Methods: Cells on coated MEAs were incubated at 37°C
with constant pH at 7.4 in a 10% CO2 atmosphere. Neuronal activity was
recorded with a 64 channel amplifier system. Units were discriminated with
a template matching algorithm, spike and burst data were analyzed offline.
Effects of Ketamine (n � 6) and Propofol (n � 10) application to native activ-
ity and Ketamine application to NMDAonly (after blockage of all receptors
except that of NMDA; n � 9) and BCC activity (after blockage of the GABAA

receptor with bicuculline; n � 4) were recorded.
Results: Ketamine caused initial increase at 1 nM up to 117 � 10% and
128 � 24% for spike (SR; n � 2) and burst rates (BR; n � 2), followed by a
significant decrease to 9 � 6% (SR; p � 0.0006) and 14 � 10% (BR,
p � 0.003), respectively. Under NMDAonly conditions initial increase was less
pronounced (SR 109 � 4%, p � 0.04; BR 111 � 6%, p � 0.08) followed by a
more distinct drop at higher concentrations (SR 2.8 � 1.5%, p � 3.8E � 17;
BR 0.5 � 0.2%, p � 5.0E � 11). Under BCC conditions first significant activ-
ity reduction showed at 1 
M (SR: 79.8 � 3.5%, p � 0.01; BR: 74.2 � 7.7%,

p � 0.04) without complete loss of activity at 100 
M (SR: 10.0 � 5.8%,
p � 0.0006; BR: 11 � 6%, p � 0.0007). Propofol decreased frontal cortex
activity significantly at $$ 22.4 
M (SR: 10.0 � 5.8%, p � 0.0006; BR:
11 � 6%, p � 0.0007). At 2.25 mM activity dramatically droped (SR:
10.7 � 5.0%, p � 9.7E � 8; BR: 12.5 � 6.2%, p � 6.0E � 7). With increasing
propofol concentration synchronicity and regularity of network activity
decreased. 
Conclusion: Ketamine and Propofol show significant dose-dependent
reduction of murine frontal cortex activity. Ketamine acts not only at the
NMDA receptor, since dose response curve was shifted and maximum effect
was pronounced under NMDAonly conditions. The results under GABAA

blocking conditions suggest that Ketamine effects are partly mediated
through the GABAA receptor.

A-355
Dose-dependent effects of fentanyl and remifentanil 
on the electrical activity of primary murine frontal cortex
networks in vitro
F. Kletzin, A. Gramowski, C. Matschegewski, R. Hofmockel, D.G. Weiss, 
G. Nöldge-Schomburg

Department of Anesthesiology and Intensive Therapy, University of
Rostock, Rostock, Germany

Background and Goal of Study: Fentanyl and Remifentanil are agonists at
the µ-opioid receptor. Lately activation of the NMDA-receptor by opioids
was reported *1. We used primary murine frontal cortex networks on micro-
electrode arrays (MEAs) to study the electrophysiological effects of fentanyl
and remifentanil.
Materials and Methods: Cells on coated MEAs (CNNS, Denton, Texas)
were incubated at 37°C with constant pH at 7.4 in a 10% CO2 atmosphere
until ready for use. Neuronal activity was recorded with a 64 channel amplifier
system (Plexon Inc., Dallas). Units were discriminated with a template match-
ing algorithm, spike (SR) and burst rates (BR) data were analyzed offline with
NeuroEXplorer (NEX, Plexon, Inc.). Activity effects of Fentanyl (n � 6) and
Remifentanil (n � 6) application to native activity were recorded. Dose-
response-curves were calculated.
Results: Fentanyl and Remifentanil caused a significant reduction of net-
work activity at $$ 10 ng/ml (SR: 84.1 � 6.5%, p � 0.04; BR: 90.0 � 6.0%,
p � 0.04) and $$ 0.01 pM (SR: 98.3 � 0.7%, p � 0.04), respectively. Further
application of Fentanyl up to 4 
g/ml caused no complete loss of activity. In
higher concentrations Remifentanil showed a biphasic behavior with a sig-
nificant increase in activity at 20 
M (SR: 165.8 � 7.3%, p � 0.003; BR:
151 � 6%, p � 0.003) followed by a complete loss of activity at 100 
M.
Conclusion: Fentanyl and Remifentanil caused a significant reduction of
primary murine frontal cortex activity. In higher doses Remifentanil, but not
Fentanyl, caused an increased network activity followed by a total loss of
activity, possibly caused by NMDA-activation followed by excitotoxicity. For
receptor correlations of the effects further experiments are necessary.
Reference:
*1 Hahnenkamp K, Nollet J, van Aken HK et al. Remifentanil directly activates human

NMDA receptors expressed in Xenopus laevis oocytes. Anesth 2004;100(6):
1531–1537.
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A-356
Comparison of hyperbaric solutions of levobupivacaine and
ropivacaine for spinal anesthesia
N. Gorgias, P. Maidatsi, A. Zaralidou, P. Papakonstantinou, V. Babouka, 
N. Kteniadakis, S. Karagianni, M. Giala

Department of Anaesthesiology, Ahepa University Hospital, Thessaloniki,
Greece

Background and Goal of Study: According to our previous observation
hyperbaric levobupivacaine (in glucose 8%) provides more reliable spinal
anesthesia, with faster onset than the same dose of glucose free local anes-
thetic solution (1). The aim of this study was to compare the clinical efficacy
of hyperbaric solutions of levobupivacaine and ropivacaine, when adminis-
tered intrathecally.
Materials and Methods: Following institutional approval, we conducted a
prospective randomized double blind study, including 60 men ASA status
I–II, scheduled for transurethral procedures under spinal anaesthesia. They
received levobupivacaine (group L) or ropivacaine (group R) 5 mg ml�1 (with
glucose 80 mg ml�1), 3 ml from each anesthetic solution, injected into the L3–4

interspace. Sensory (pinprick) and motor block (Bromage scale 0–3) charac-
teristics were recorded. Data were analyzed by median, �2 and Mann-
Whitney U tests, p � 0.05.
Results and Discussions: Intergroup demographics were similar. All
spinals were sufficient for the planned surgery.
Table. Results of spinal block characteristics.

L (n � 30) R (n � 30) p

† max. height T7 T8 NS
(dermatome) (T5–T11) (T6–T11)

�min to onset at T10 7.54 9.13 NS
(2.52) (3.34)

�min to onset at max. 12.47 14.22 NS
height (3.45) (4.03)

�duration at T10 (min) 115.46 73.42 0.001
(22.32) (15.47)

Patients with grade 80 73 NS
3 motor block (%)

�total duration of 189.47 108.21 0.001
motor block (min) (37.52) (21.38)

NSnon significant, †median (range), �mean (SD).
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Hemodynamics were comparable among the study groups.
Conclusion(s): Equal doses of hyperbaric levobupivacaine or ropivacaine
provide similarly effective spinal blocks. Faster recovery of sensory and motor
functions for ropivacaine might offer an advantage over levobupivacaine for its
use in the outpatient setting.
Reference:
1 Gorgias N et al. Eur J Anaesth 2003; 20: A-424.

A-357
Combined spinal and epidural anesthesia for lower extremity
surgery: minimum dose of hyperbaric bupivacaine solution
during spinal anesthesia for geriatric patients
Y. Namba

Department of Anesthesiology, Hokkaido Prefecture Esashi Hospital,
Esashi, Japan

Background and Goals: The dose of bupivacaine to produce a T10 level is
reported to be 10–14 mg, a T12 level is 8–12 mg (1). Previous work at XXIII
Annual ESRA Congress has shown that when hypobaric bupivacaine is given
in incremental doses, a total of 4 mg or less is sufficient to produce satisfactory
spinal anesthesia for lower extremity surgery in 88% of geriatric patients. In
this study, the minimum effective dose of hyperbaric bupivacaine for lower
extremity surgery was determined in geriatric patients by using different
doses of the drug.
Materials and Methods: Twenty-eight patients, aged 65–88 (mean
75.1 � 7.0) years were studied. Surgical sites were knee in 25 cases, leg in
1 case, ankle in 1 case, foot in 1 case. Surgical procedures performed were
knee arthroscopy in 18 cases, total knee arthroplasty in 7 cases, osteosynthe-
sis in 1 case, removal of hardware in 1 case and tendon suture in 1 case.
Four ml of 0.5% hyperbaric bupivacaine solution (20 mg) were diluted with 6 ml
of 10% dextrose to produce a 0.2% hyperbaric local anesthetic solution
(20 mg/10 ml � 2 mg/ml). A combined spinal/epidural needle was inserted at
the L2–L3 interspace or distally with the patient lying on the affected side.
Incremental amounts of bupivacaine, 2 mg by 2 mg, were injected until the
T12-T10 level of spinal anesthesia was obtained. An epidural catheter was
then placed and 1–2 ml of 2% lidocaine were injected as a test dose, fol-
lowed by continuous infusion of 2% lidocaine at a rate of 0–10 ml/h.
Results: The required doses of bupivacaine were 4 mg in 24 cases, 6 mg in
4 cases, with the mean of (4.29 � 0.71) mg.
Conclusion: This study shows that when hyperbaric bupivacaine is given in
incremental doses of 2 mg, a total of 4 mg is usually sufficient to produce sat-
isfactory anesthesia in again over 80% of geriatric patients (23/27 � 0.85)
for lower extremity surgery. This lower dose minimizes the risk of spinal
anesthesia. Prolonged surgery and postoperative pain can be controlled by
the combined spinal/epidural approach.
Reference:
1 Chap. 18 Spinal Anesthesia, Introduction to Anesthesia, 7th Edition. Edited by 

Dripps R. et al. W. B. Saunders Company, 1988; 223–235.

A-359
Treatment with ACE inhibition or ARA until the 
morning of surgery does not increase the rate 
of hypotensive events during the early phase 
of spinal anaesthesia
C. Sanchis, M.A. Garcia, M.J. Gimeno, P. Diez, J.C. Valero

Department of Anestesiología, Hospital de Sagunto, Puerto Sagunto, Spain

Background and Goal of the Study: Previous data report no difference in
blood pressure response after spinal anesthesia between patients under
treatment with angiotensin converting enzyme inhibitors (ACEI) and con-
trols (1). This observational study measures prospectively blood pressure
decrease after spinal anesthesia in patients chronically treated with ACEI or
angiotensin II-receptor-antagonists (ARA). We evaluated the effect of either
maintaining these drugs until the morning of surgery or discontinuing them
the day before.
Materials and Methods: Twenty-five patients (ASA II/III) with arterial hyper-
tension under long-term treatment with ACEI or ARA were assigned,
depending on the previous treatment, to the Day Before surgery group (DB,
N � 11) or the Morning of Surgery group (MS, N � 14). They underwent
orthopaedic (16), urological (6) and inguinal hernia repair (3) procedures.
Hyperbaric bupivacaine 0.5% (12.4 � 1.5 mg) was injected intrathecally at a
low lumbar interspace. Systolic blood pressure (SBP) was measured during
the first twenty minutes after the neuroaxial block. The main clinical variables
examined were the presence of hypotension (SBP � 90 mmHg) and the
amount of vasoactive drugs used.

Results and Discussion: Hypotensive values were not found neither in the
DB nor in the MS group during the first twenty minutes. Only one patient in
the MS group needed ephedrine (p � 0.57). SBP decrease seems to be
faster (p � 0.02) in the MS group. Data of SBP in mmHg (Mean � SD) are
shown in the Table:

Minutes after neuroaxial block

Group 0 5 10 15 20
DB 164 � 17 148 � 10 138 � 17 138 � 17 132 � 12
MS 160 � 21 143 � 19 129 � 16* 129 � 17 131 � 20

*p � 0.05 vs DB group.

Conclusion: Treatment with ACEI or ARA until the morning of surgery does
not further magnify the blood pressure decrease during the early phase of
spinal anesthesia and does not increase the rate of hypotensive events. These
results do not support to maintain or to discontinue ACEI or ARA before spinal
anesthesia. Patient status and the surgical procedures have to be evaluated
before withdrawing these drugs.
Reference:
1 Hönhe C. Acta Anaesthesiol Scand 2003; 47: 891–896.

A-360
High incidence of post-dural puncture headache after 
spinal catheters in young adults
U.W. Gosch, M. Hüppe, M. Hallschmid, J. Born, P. Schmucker, T. Meier

Department of Anaesthesiology, University of Lübeck, Lübeck, Germany

Background and Goal of Study: In single-shot spinal anaesthesia (SPA)
with small atraumatic needles (Whitacre 27G) the risk of post-dural puncture
headache (PDPH) was calculated to be 1.7% in a metaanalysis with parturients
as being at the highest risk.1 On the other hand, in continuous spinal anaesthe-
sia (CSA) the data on PDPH is controversial, ranging from very low2 to over
30%.3 Since no prospective studies for the population of the young adults have
been reported, we examined the development of PDPH in 3 small-gauge spinal
catheter systems.
Materials and Methods: After ethic-committee approval 28 healthy volun-
teers (18–30 years old) received a spinal catheter (MicroCatheter, Portex, UK,
n � 9; 22-G Spinocath®, n � 9 or 24-G Spinocath®, B.Braun, Germany, 
n � 10) at the lumbar level 3/4 or 4/5. The persons were enrolled in a neu-
roendocrine investigation with intermittent sampling of serum and cere-
brospinal fluid (17  0.5 ml) for analysis of neuropeptides. After 4 h the spinal
catheter was removed and the test persons immediately mobilized. The
development of PDPH and the intensity of headache were documented
prospectively by using a standardized headache assessment method with a
numeric rating scale (NRS 0–10). Nonparametric tests were applied for 
statistical analysis.
Results and Discussions: The study revealed a high overall incidence of
68% PDPH. (MicroCatheter: 89% PDPH, 22G-Spinocath: 67% PDPH, 24G-
Spinocath: 50% PDPH, p � 0.19). The average onset of PDPH was on the
second day (range: day 1–day 5). The mean of the maximal headache inten-
sity documented on the NRS by the persons affected was M � 6.3 � 2.5
and the mean duration of PDPH was M � 4.5 � 2.3 days. Intensity and
duration of headache increased significantly with the MicroCatheter, Portex
(p � 0.05 resp.).
Conclusion: Because of the strikingly high incidence of PDPH after small-
gauge spinal catheters, this anaesthesiologic technique at its present level
of development has to be avoided in the young adult population.
References:
1 Choi PT et al. Can J Anaesth 2003; 50: 460–9.
2 Mahisekar UL et al. Reg Anesth 1991; 16: 107–11.
3 Horlocker TT et al. Anesth Analg 1997; 84: 1063–70.

A-361
Prospective randomized trial of incidence and severity of
headache following lumbar puncture with an a-traumatic 
22 G needle compared with traumatic 22 G needle
R. Lavi, D. Yernizky, D. Segal, R. Edri, B. Drenger, Y. Rowe, I. Avivi

Department of Anesthesioloy, Hematology, Neurology, Rambam Medical
Center, Haifa, Israel

Background and Goal of Study: Lumbar puncture (LP) allows the collec-
tion of cerebrospinal fluid (CSF) for diagnostic procedures and the injection
of chemotherapeutic agents directly into the nervous system. Post-lumbar
puncture headache (PLPH) is the most prevalent reported complication post
LP, occurring in 40–70% patients. Therefore, we prospectively analyzed the
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ability of an a-traumatic needle, usually used for spinal anesthesia to reduce
the incidence of PLPH compared with a traumatic, conventionally used needle.
Material and Methods: 79 patients aged �18 years, who were planned
either for diagnostic or therapeutic LP as part of their clinical management,
were prospectively randomized to undergo LP with traumatic Quincke, 22
Gauge, 90 mm; TSK, JAPAN (n � 35) versus a-tramatic Whitacre, 22 Gauge,
0.70 mm, 103 mm, Polymedic, E.C (n � 44) needle. Patients with thrombo-
cyte count lower than 50,000  109/L and those with abnormal fundoscopy/
head CT scan were excluded. The same experienced anesthesiologist, using
the identical technique, performed all LPs. Patients were immobilized for
one-hour bed rest after LP.

The indication for LP and procedure-related parameters (e.g.: CSF vol-
ume, number of attempts, interspaces level) were recorded. Patient’s demo-
graphic data, medical history, medications, a history of chronic pain
syndrome and daily consumption of caffeine containing drinks, were evalu-
ated. A questionnaire, provided on days 2 and 7 following LP assessed the
appearance of neurologic complications, local pain, PLPH and therapy
required for these complications.
Results and Discussion: There were no statistically significant differences
in demographic data, background illnesses, a history of previous pain syn-
drome and indication for LP between the two groups. The incidence of local
pain at site of needle insertion and neurological complications post LP was
slightly lower in the a-traumatic group (16% vs. 29%, p � 0.16). However,
the incidence of PLPH was significantly higher in the traumatic needle group
compared with the a-traumatic group (34% vs. 2.3%, p � 0.003).
Conclusions: Using a-traumatic 22 G needle for diagnostic and therapeu-
tic LP is feasible, safe and significantly reduces the incidence of PLPH.
Therefore, an extensive application of a-traumatic Whitacre needle for both
diagnostic and therapeutic applications is recommended.

A-362
Minimal effective dose of spinal hyperbaric bupivacaine for
adult anorectal surgery: a prospective, double-blinded,
randomized study
J. Gudaityte, I. Marchertiene, D. Pavalkis, Z. Saladzinskas, A. Tamelis, 
I. Toker

Department of Anaesthesiology, Kaunas University of Medicine Hospital,
Kaunas, Lithuania

Background and Goals: To find minimal effective dose of spinal hyperbaric
bupivacaine for anorectal surgery.
Materials and Methods: The study included 93 adult consecutive ASA 1–3
patients. Spinal anaesthesia (SA) was performed in the sitting position at L3-4
or L4-5 with hyperbaric bupivacaine (Marcaine Spinal Heavy 0.5%) injected
over 2 minutes: group 1 (n � 17) 1.5 ml, group 2 (n � 38) 1.0 ml, group 3 
(n � 38) 0.8 ml. After sitting for 10 minutes surgery was started. Following
variables were assessed: rate of success, level and duration of sensory and
motor block, time to voiding and ambulation, complications, consumption of
analgesics, quality of anaesthesia according to the patient and medical staff.
ANOVA, post hoc Bonferroni, �2 and Kruskall-Wallis tests were used where
appropriate.
Results: Groups were comparable in demographics. No case of failure was
registered but 4 patients (10.5%) in the 3rd group received supplemental i/v
fentanyl. Characteristics of SA are presented in the table, mean � SD, no of
cases (%), median (range), p � 0,05 significant:

Group 1 Group 2 Group 3

Sens. block, dermatomes 10.4 7.013 6.7
�1.7* �2.2* �1.9

Duration (min) of sensory block 254.1 201.8 181.6
�42.6* �41.2* �40.0�

Motor block 0 1 (5.9)* 26 (68.4)* 32 (84.2)
1 4 (23.5) 11 (28.9) 3 (7.9)
2–3 12 (70.5) 1 (2.6) 3 (7.9)

Duration of motor block, min 90 0 0
(0–120)* (0–90)* (0–60)�

Time to ambulate, min 181.5 136.6 123.0
�41.5* �32.2* �45.9

*p � 0.000 group 1 vs 2 and 1 vs 3.
�0.1 group 2 vs 3 (� � 0.3).

Quality of anaesthesia was rated as excellent by patient in group 1 in 58.8%
(76.5% day 1 postop.) versus 94.7 (92.1) and 86.8 (97.4)% of cases in groups
2 and 3; by the ward nurse 82.4, 100 and 97.4%, respectively (p � 0.05).
Conclusions: 1) minimal dose of spinal hyperbaric bupivacaine for anorec-
tal surgery is 4 or 5 mg; 2) 7.5 mg produce excessive sensory and motor
block with lower rates of quality.

A-363
A prospective, randomized, double blind comparison
between hyperbaric levobupivacaine and ropivacaine for
outpatient knee arthroscopy
G. Cappelleri, D. Mamo, A. Casati, F. Ruggeri, F. Vinciguerra

Department of Anesthesiology, H San Raffaele, Milano, Italy

Background: The purpose of this prospective, randomized, double-blind
study was to compare equivalent and equipotent doses of hyperbaric ropi-
vacaine and levobupivacaine for spinal anesthesia in outpatient knee
arthroscopy.
Methods: With Ethical committee approval and written informed consent,
91 ASA physical status I–II, 18–65 yr-old patients undergoing day-case knee
arthroscopy were randomly allocated to receive unilateral spinal anesthesia
with 7.5 mg of hyperbaric ropivacaine 0.5% (group Ropi-7.5, n � 31), or
either 7.5 mg (group Levo-7.5, n � 30) or 5 mg (group Levo-5, n � 30) of
hyperbaric levobupivacaine 0.5%. Hyperbaric solutions were prepared by
one investigator not involved in further patient management by diluting
20 mg of 0.75% plain ropivacaine or levobupivacaine with glucose and ster-
ile water to obtain 4 ml of the 0.5% concentration of the local anesthetic
solution with 8% glucose. Times for readiness to surgery, recovery of sen-
sory and motor functions, ambulation, first micturition, and home discharge
were recorded as well as the need for postoperative analgesic medication.
Results and Discussion: No differences in anthropometrics parameters
and time for readiness to surgery were found between the two groups. Thirty
min after injection strictly unilateral sensory block was present in 73%, 50%,
and 61% of cases in groups Ropi-7.5, Levo-7.5, and Levo-5, respectively
(P � 0.40); while unilateral motor block was observed in 94%, 93%, and
83% in groups Ropi-7.5, Levo-7.5, and Levo-5, respectively (P � 0.31). The
median (range) time for spinal block resolution was shorter in group Ropi-7.5
[135 (126–154) min] respect group Levo-7.5 [162 (148–201) min] (P � 0.05);
while home discharge was shorter both in groups Ropi-7.5 [197 (177–218)
min] and Levo-5 [197 (187–251) min] as compared to group Levo-7.5 [238
(219–277) min] (P � �0.05).

Conclusion: We concluded that 7.5 mg of 0.5% hyperbaric ropivacaine and
5 mg of 0.5% hyperbaric levobupivacaine provide adequate spinal block for
outpatient knee arthroscopy, with a faster home discharge as compared to
7.5 mg of 0.5% hyperbaric levobupivacaine.

A-364
Gender differences in the development of pruritus after
intrathecal sufentanil
J.M. Pego, P. Fragoso, C. Antunes, R. Domingos, C. Ferreira, 
M.R. Crisostomo, M. Oliveira

Department of Anesthesiology, H.S. Marcos, Braga, Portugal

Background and Goal of Study: Intra-thecal sufentanil has gained increased
popularity for the last years as it allows the reduction of the doses of local
anaesthetics and latency time necessary to achieve subarachnoid block
(SAB). Furthermore it provides additional analgesia long past the reversal of
block. Like other opioids intra-thecal sufentanil has secondary effects like
nausea, vomiting, respiratory depression and pruritus. The incidence of pru-
ritus is dependent on the dose (1) and individual susceptibility. Although the
precise mechanism of opioid-associated pruritus is not known, it has been
associated (2) with opioid receptors that are influenced by sexual steroids.
We hypothesize that gender is a factor of susceptibility to the development
of pruritus after SAB with sufentanil.
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Materials and Methods: This is a prospective cohort study (n � 130).
Patients 18 or older, ASA I or II were randomly selected for the study. Patients
were submitted to SAB using 0,04–0,06 mg bupivacaine/cm of height and 2,5
microgram Sufentanil. We evaluated and recorded the development of pru-
ritus every 20 min after the block until 120 min, as well as nausea, vomiting,
deep sedation and hypoxia. Pruritus was classified into 4 categories: none,
light, moderate, severe. Data was analysed using ANOVA.
Results and Discussions: Women have an increased susceptibility to the
development of pruritus, which appeared earlier and more frequently than in
men. Pregnant and pre-menopausal women have increased susceptibility
although it did not reach statistical significance.
Conclusion(s): Our data shows that women are more prone to the devel-
opment of pruritus after SAB with sufentanil. We propose that the mecha-
nism underpinning this fact might be the hormonal milieu of sexual steroids
in particular progesterone.
References:
1 Debon R, Allaouchiche B, Duflo F et al. Anesth Analg. 2001; 92(1): 180–3.
2 Dahl J, Jeppesen IS, Jørgensen H, et al Anesthesiology 1999; 91: 1919–27.

A-365
The influence of the temperature of bupivacaine 0.5% used
for lumbosacral spinal anaesthesia (Taylor’s approach) on
onset and extent of block
R.J. Litz, N. Reytan, O. Vicent, D. Wiessner, A.R. Heller, T. Koch

Department of Anaesthesiology, University Hospital, Dresden, Germany

Background and Goal of Study: Within a few minutes local anaesthetics
for spinal anesthesia equilibrate to cerebrospinal fluid temperature resulting in
decreased baricity and, depending on the agent used, in hypobaric behaviour.
This may result in unintended peak block height, unintended cephaled spread
and hypotension or bradycardia especially following unplanned posture
change. For the lumbosacral approach according to Taylor more stable
hemodynamics and lower peak block height have been reported compared to
traditional lumbar puncture. The purpose of this study was to compare onset
of block, maximum level of sensory block (MLSB) and hemodynamics dur-
ing spinal anaesthesia using Taylor’s approach with plain bupivacaine at 
different temperatures.
Materials and Methods: After institutional approval and written informed
consent 49 men undergoing transurethral prostate resection in spinal anaes-
thesia were randomly assigned to 2 groups. Twenty mg of plain bupivacaine
were injected within 30 sec at 24°C (group 24°C) or 37°C (group 37°C),
respectively. MLSB (pin-prick), loss of temperature discrimination to cold
saline (LOTD), and motor block (Bromage scale), as well as heart rate and
blood pressure was assessed every 2 min during onset of block by an exam-
iner blinded to bupivacaine temperature. Decrease in blood pressure 	20%
to baseline was treated with theodreanaline.
Results and Discussions: Patient charcteristics and duration of surgery
did not differ between groups. Onset of block was faster in group 37°C as
was peak block height (see Table). There was a moderate decrease in heart
rate and blood pressure within 60 min in both groups, not necessitating
interventions.

Group 24°C Group 37°C p-value

Bromage 1 [min] 6.5 � 4.3 3.3 � 2.9 0.004
Bromage 2 [min] 10.5 � 6.6 6.1 � 4.9 0.011
Bromage 3 [min] 18.1 � 11.3 10.3 � 5.6 0.006
MLSB [segments] 11.6 � 2.1 13.3 � 2.2 0.007
MLSB [min] 19.1 � 11.3 13.0 � 8.7 0.038
LOTD [segments] 12.5 � 2.1 14.5 � 2.1 0.006
LOTD [min] 16.8 � 10.0 11.0 � 6.7 0.019

Conclusion(s): Plain bupivacaine injected at body temperature resulted in
a more rapid onset and a higher MLSB without increasing the risk of
hypotension or bradycardia. This may decrease the risk of secondary cranial
block extension during posture change.

A-366
Total intravenus anesthesia (T.I.V.A.) versus spinal block in
minor urological operations
G. Gorantonakis, E. Lykoudi, V. Theodoropoulos, G. Tamvakos, 
T. Dara, As. Kouta

Department of Anaesthesiology, Agia Olga General hospital of N.Ionia,
N.Ionia, Athens, Greece

Background and Goal of Study: Traditionally, general or regional anesthesia
has been employed during minor urological operations, whereas a variety of

drugs and techniques have been introduced into ambulatory anesthesia. We
compared the advantage of early home readiness and the side effects of
these anesthesia techniques.
Materials and Methods: 60 unpremedicated patients, ASA I–II (18–60 av.
age), who underwent hydrocele and varicocele repair were randomly divided
into two groups. Group A (30 patients) received TIVA with propofol, fentanyl
3 �/kgr and atracurio 0.2 mg/kgr and placement of a laryngeal mask. Patients
in Group B (30 patients) had spinal anaesthesia administrated using a mid-
line approach with a 26-G atraumatic needle at the level of the L2–3 or L3–4
intervertebral space with the patient in the sitting position. The subarach-
noidal injection contained hyperbaric bupivocaine 0.5%, 1 ml and xylocaine
2%, 1 ml. The extent of the block was assessed by using pinprick and a
modified Bromage scale.
Results and Discussion: On questioning 18% of patients who underwent
spinal anesthesia reported a headache and 50% of these headaches were
described as moderate or severe and lasted between 12 and 24 hours. The
average anesthesia and recovery room times were significantly shorter for
patients given TIVA (25 vs 40 min) and (80 vs 180 min) for the spinal group.
The characteristics and duration of surgery were recorded. Patients in TIVA
group had a greater need for postoperative analgesia. The times for home
readiness were longer in spinal group.
Conclusions: In urological diagnostics and therapy the spinal anesthesia
has still its full right, is less toxic for the patient and has less severe compli-
cations. However, prerequisite the full assent and psychic guidance of the
patient during the whole duration of the intervention, it provides as effective as
the general anesthesia which has the advantage of earlier home readiness.

A-367
Ketamine sedation during spinal anesthesia for 
arthroscopic knee surgery reduced the 
ischemia-reperfusion injury markers
F. Saricaoglu, D. Dal, E. Salman, M.N. Doral , K. Kilinç, U. Aypar

Department of Anesthesiology and Reanimation, Hacettepe University,
Ankara, Turkey

Background and Goals: We studied the effect of ketamine sedation on oxida-
tive stress during arthroscopic knee surgery with tourniquet application by
determining blood and tissue malonyldialdehyde and hypoxhantine levels.
Material and Methods: Thirty ASA I–II patients, undergoing arthroscopic
knee surgery with tourniquet were randomly divided into two groups. After
standard monitorization, spinal anaesthesia was induced with 12,5 mg bupi-
vacaine in all patients. In ketamine group after midazolam 0.01 mg kg�1 IV,
ketamine was infused at a dose of 0.5 mg kg�1h�1 until the end of the sur-
gery. In control group the same amount of placebo infusion was started after
midazolam administration. Ramsey Sedation Scale (RSS) was used for
determining the sedation level. Venous blood and synovial membrane tissue
samples were obtained before ketamine infusion, at the 30th min. of ischemia,
and at 5 min. after tourniquet deflation for malonyldialdehyde (MDA) and
Hypoxhantine (HPX) measurements.
Results: There were not any differece among to Demographical data (Table
1) Tissue MDA and HPX levels were significantly lower in the ketamine group
than the control group following reperfusion. RSS scores were higher in ket-
amine group without any adverse effect.
Conclusion: As a conclusion, ketamine sedation attenuated lipid peroxida-
tion markers in arthroscopic knee surgery with tourniquet application.

Table 1. Demographical data.

Control Group Ketamine Group

n 15 15
Age (yr) 30 (�7) 31(�8)
Weight (kg) 71(�11) 69(�14)
Sex (M/F) 10/5 9/6
Tourniquet t (min) 72.3(�22.3) 74.3(�21.4)
Reperfusion t (min) 5.7(�4.3) 5.9(�4.1)

References:
1 Ross S. Foex P. Br J Anaesth 1999; 82: 622–32.
2 Korth U. Merkel G. Anesthesiology 2000; 93:1407–12.

A-368
Intravenous administration of NMDA receptor antagonists to
the patient under spinal anesthesia: ketamine or magnesium
C. Arar, A. Alagol, G. Kaya, D. Tokatlioglu, Z. Pamukcu, N. Turan

Department of Anesthesiology, Trakya University Medical Faculty, 
Edirne, Turkey

Background and Objective: NMDA receptor antagonists; ketamine and mag-
nesium have decresed postoperative pain scores and analgesic requirements
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in patients underwent general anesthesia (1,2). But they have not been used
as an adjunct to spinal anesthesia.
Materials and Methods: Fourty five patients, aged 18–45 years, ASA I–II
were randomly assigned to three groups. Patients received either ketamine
25 mg or magnesium sulphate 1.5 g or placebo intravenously 5 min prior to
the i.v addition were prepared by an anesthesiologist who was not respon-
sible to collct the intraoperative and postoperative data spinal injection. All
patients were administrated standardized spinal anesthesia. Heamodynamic
fidings, onset time of motor and sensorial blockade, duration of motor and
sensorial blockade, duration of analgesia, postoperative haemodynamic
findings, pain scores (VAS), adverse reactions were recorded.
Results: The onset time of sensorial blockade was significantly longer in
Group ketamine. The duration of motor blockade and analgesia were signif-
icantly longer in study groups when compared to the Group placebo. The
other data were not significantly different in all groups.
Conclusion: We concluded that the addition of the single dose of ketamine
or magnesium via intravenously provided longer duration of motor blockade
in patients with spinal anesthesia. Moreover, ketamine provided faster onset
of sensory blockade. As a result, addition of i.v. ketamine or magnesium can
be recommended for patients undergoing spinal anesthesia.

A-369
Music decreases propofol requirement of the 
target-controlled infusion during spinal anaesthesia
X.W. Zhang, Y. Fang, Y.K. Tian

Department of Anaesthesiology, Tongji Hospital, Wu Han, China

Background and Goal of Study: Perioperative music has been shown to
decrease patient’s sedative requirement. However, most results were
obtained in conscious or lightly sedated patients and few objective meas-
ures were used. This study was designed to confirm such efficacy of music
in patients being sedated adequately during spinal anaesthesia by using bis-
pectral index (BIS) monitoring and the target-controlled infusion of propofol.
Materials and Methods: In this prospective, randomized, controlled study,
100 patients, mean age 42.3 � 8.6 year and mean weight 61.6 � 8.6 kg,
undergoing hysterectomy were perioperatively exposed to music or no
music. None of them had hearing impairment, drug abuse or psychiatric dis-
order. Intraoperatively, sedation was maintained at an OAA/S score of 3
(Responsiveness and Sedation Rating Scale). Patient’s satisfaction was
assessed by a 5-grade scale. Differences in propofol amount and patient’s
satisfaction between the groups were analyzed using an unpaired t-test. All
values are expressed as mean � SD and statistical significance was
accepted at P � 0.05. The suggested sample size is 42 in each group.
Results and Discussions: Compared to the controls, the music group had
smaller propofol consumption (119.7 � 110.1 vs 256.6 � 109.8 mg,
P � 0.001) and higher satisfaction (�2 � 4.05, P � 0.05).

Consistent with previous reports, our results demonstrate that music
decreased intraoperative propofol requirement and improved patient’s satis-
faction, meanwhile the adequate sedation was assured. Previous studies
have demonstrated that the concept of sound as modulators of human
response to surgical stress are also valid in unconscious patients, even as
BIS is between 40�60[1].
Conclusion(s): This study shows that perioperative music may benefit ade-
quately sedated patients undergoing hysterectomy with spinal anaesthesia
according to less propofol requirements and higher satisfaction.
Reference:
1 Lubke GH, Kerssens C, Phaf H, et al. Dependence of explicit and implicit memory on

hypnotic state in trauma patients. Anesthesiology. 1999 Mar; 90(3):670–80.

A-370
A sedative effect induced by spinal anaesthesia: a
comparison between young and elderly patients
C. Inadomi, M. Fukusaki, K. Yamashita, M. Takada, Y. Terao, K. Sumikawa

Department of Anesthesiology, Nagasaki University, School of medicine,
Nagasaki, Japan

Background and Goal of Study: Spinal anaesthesia has been reported to
have a sedative effect, i.e, decreasing the need for intravenous anaesthetics
1)2)3). This study was designed to estimate a comparative efficacy of spinal
sedation in young and elderly patients using Bispectral Index (BIS) monitor
and Observer’s Assessment of Alertness/Sedation (OAA/S) Scale.
Materials and Methods: We studied 11 young patients (mean age
16.5 � 0.8 (range 16–18) years old) and 13 elderly patients (mean age
75.5 � 4.7 (range 70–84) years old) who received lower limb surgery under
spinal anaesthesia. Patients received 13–16 mg of isobaric 0.5% bupiva-
caine intrathecally according to the surgical procedure requirements. 

A depth of sedation was evaluated using BIS monitoring and OAA/S scale
before and 5–10-minutes interval after starting spinal anaesthesia. Statistical
significance (P less than 0.05) was determined using paired t-test, unpaired
t-test and repeated measure ANOVA.
Results and Discussions: In the young patients, BIS showed a significant
decrease at 10 minutes (P � 0.02) and OAA/S score showed a significant
decrease at 70 and 80 minutes after starting spinal anaesthesia (P � 0.003
and 0.02). In the elderly patients, BIS and OAA/S score showed no signifi-
cant change throughout the time course (P � 0.9 and 0.9). There was no sig-
nificant change in BIS and OAA/S between the groups (P � 0.07 and 0.8).
The results show that early and late sedative effects are observed in the
young patients during spinal anaesthesia, whereas they are not observed in
elderly patients.
Conclusion(s): We conclude that young patients but not old patients show
early and late sedation during spinal anaesthesia.
References:
1 Tverskoy M, Shagal M, Finger J, et al. J. Clin. Anesth. 1994; 6: 487–490.
2 Gentili M, Chau Huu P, Enel D, et al. Br. J. Anaesth. 1998; 81:970–971.
3 Pollock JE, Neal JM, Liu SS, et al. Anesthesiology 2000; 93: 728–734.

A-371
Effects of chronic alcohol consumption on propofol-induced
sedation in spinal anesthesia
J.I. Choi, S.W. Jeong, M.H. Yoon, S.S. Chung, K.Y. Yoo, C.Y. Jeong

Department of Anesthesiology and Pain Medicine, Medical School,
Chonnam National University, Gwangju, Republic of Korea

Background and Goal of Study: It has been known that anesthetic induc-
tion dose of propofol is increased in patient with chronic alcoholism (1). We
evaluated the effects of chronic alcohol intake on propofol-induced sedation
in spinal anesthesia.
Materials and Methods: Twenty-one adult patients with 20–50 years of
age, scheduled for knee joint surgery, were enrolled. Alcohol Use Disorder
Identification Test (AUDIT) questionnaire was used as a marker of alcohol
consumption (2). Propofol infusion was titrated to maintain Bispectral index
(BIS) in the range of 70–80 in a blinded manner.
Results and Discussions:

The infusion rates of propofol were between 2.56 and 7.02 mg/kg/hr and
were correlated with AUDIT score significantly (Spearman, r � 0.583,
P � 0.001).
Conclusion(s): A careful and judicious use of propofol is recommended in
sedation for chronic alcoholic patients during regional anesthesia.
References:
1 Conigrave KM, Saunders JB, Reznik RB. Addiction 1995; 90: 1479–1485.
2 Fassoulaki A, Farinotti R, Servin F, et al. Anesth Analg 1993; 77: 553–556.

A-372
Spinal vs. general anesthesia for orthopedic surgery – a
comparison of costs
C. Gonano, U. Leitgeb, T. Seybold, G. Ihra, S.C. Kettner

Department of Anesthesiology and General Intensive Care, Medical
University of Vienna, Vienna, Austria

Background and Goal of study: Hip and knee replacement are common
orthopedic surgeries and can be performed either under spinal (SA) or gen-
eral anesthesia (GA). So far, little is known concerning the cost-effectiveness
of SA compared to GA (1). We compared the economic aspects and anes-
thesia relevant times of SA vs. GA in elective orthopedic surgery.
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Materials and Methods: Thirty patients undergoing elective hip or knee
replacement were randomized to receive either GA or SA. We assessed the
costs of all used resources (drugs, gas, fluids, medical items) and the clini-
cal relevant times. Personnel costs were neglected. GA was induced by fen-
tanyl and propofol. Intubation was facilitated by rocuronium. Anesthesia was
provided by 1 MAC Sevoflurane in 1.5 liter fresh gas flow and by repeated
dosages of fentanyl IV. SA was performed after skin infiltration with lidocaine
2% (2–3 ml) by single shot technique at the L 2–3 or L 3–4 interspace with a
26-Gauge needle. For sedation repeated doses of midazolam IV were given.
Postoperative analgesia was standardized with paracetamol 1000 mg IV and
additional piritramid 3 mg IV boluses. Discharge criteria from PACU were
defined as Aldrete Score 	 8. Statistical Analysis was done by t-test for
independent samples.
Results and Discussion: Patients’ demography (age, sex, height, weight,
ASA) and anesthesia relevant durations were similar in both groups. Costs
per case were lower in the SA group (€ 43.06) compared to the GA group 
(€ 104.90; P � 0.01).
Conclusions: Whereas, for minor surgery the costs of SA and GA are similar
(2, 3) we showed that SA is more cost-effective than GA in longer cases. We
conclude, that SA is more cost-effective than GA in patients undergoing
elective knee or hip replacement.
References:
1 Ben-David B, Levin H, Solomon E, et al Anesth Analg 1996; 83:716–20.
2 Martikainen M, Kangas-Saarela T, Löppönen A, et al Ambul Surg 2001; 9:77–81.
3 Chilvers CR, Goodwin A, Vaghadia H, et al Can J Anaesth 2001; 48:279–83.

A-373
The pharmacokinetic profile of a sustained-release
formulation of bupivacaine (SKY0402) administered as a
partial nerve block
G. Manvelian, C.F. Lihou, D.F.C. Gibson

Department of Clinical and Medical Affairs, SkyePharma Inc, 
San Diego, USA

Background and Goal of Study: SKY0402 is a sustained-release formula-
tion of bupivacaine intended for the treatment of post-operative pain follow-
ing perineural, epidural, subcutaneous, or intra-articular injection. In the
current study, the pharmacokinetics of SKY0402 were compared with unen-
capsulated bupivacaine (UB) administered via a partial ankle nerve block.
Materials and Methods: This was a Phase 1, randomized, double-blind,
dose-escalation study in which four cohorts of healthy male subjects
received doses of 75, 125, 150, and 175 mg of SKY0402 and 75 mg of UB
administered via partial ankle nerve block.
Results and Discussions: Maximum plasma concentrations of bupiva-
caine were attained at 0.5 hours post-dose, irrespective of the formulation.
As expected for a sustained-release formulation, the mean Cmax following
the administration of all doses of SKY0402 was less than that observed after
the administration of 75 mg UB, and importantly, was significantly lower (at
all doses) that the toxic concentration of bupivacaine reported in the litera-
ture (approximately 2000 ng/mL). Specifically, compared to 75 mg of UB, the
Cmax was 5-fold lower following the administration of 75 mg of SKY0402 and
was 	 2-fold less following the administration of 175 mg of SKY0402.
Following the administration of all doses of SKY0402, both Cmax and the
systemic exposure (AUC0-tlast) to bupivacaine increased in an approximately
dose-proportional manner.
Conclusion(s): SKY0402 demonstrated a plasma pharmacokinetic profile
consistent with a sustained-release formulation.

A-374
Brachial plexus blockade impairs sympathetic activity and
endothelial function in human skin microcirculation,
evaluated by wavelet transform
S.A. Landsverk, P. Kvandal, H. Kvernmo, A. Stefanovska, K.A. Kirkeboen

Department of Anesthesiology, Ullevaal University Hospital, Oslo, Norway

Background and Goal of Study: Wavelet transform of Laser Doppler
flowmetry (LDF) signals in human skin microcirculation have shown periodic
oscillations of five characteristic frequencies around 1.0, 0.3, 0.1, 0.04 and
0.01 Hz. These oscillations are related to heart rate, respiration rate, myo-
genic activity of vascular smooth muscle cells, neurogenic activity in the
vessel wall and vascular endothelial activity, respectively (1). The aim of the
present study was to investigate alterations of these oscillations during
brachial plexus blockade.
Materials and Methods: 13 patients undergoing hand surgery were
included. All were healthy, non-smokers without medication. Brachial plexus
blockade using Bupivacain, Lidocain and Epinephrine was performed. Skin

microcirculation was measured on the forearm using LDF before and after
nerve blockade and wavelet transform was performed.
Results and Discussions: The five horizontal lines in the box plots show
the median, quartiles and the10th and 90th percentiles.

Conclusions: Brachial plexus blockade reduces the forth and fifth oscillation
of the perfusion signal. These alterations in skin microcirculation induced by
brachial plexus blockade are related to inhibition of sympathetic activity in
the vessel wall and a possible effect on endothelial function.
Reference:
1 Soderstrom T. et al. Am J Physiol Heart Circ Physiol 2003; 284:H1638–H1646.

A-375
The distribution of injected solution in simulated
paravertebral nerve block. An anatomical study
J. Malek, A. Kurzova, J. Sach, A. Srp, J. Rosina

Department of Anaesthesiology and Intensive Care, Charles University in
Prague, 3rd Medical Faculty, Czech Republic

Background and Goal of Study: The paravertebral nerve block is used for
various procedures. The aim of our study was to assess if there is a relation-
ship between injected volume and intercostal nerve distribution.
Materials and Methods: After ethic committee approval a study was per-
formed on 16 human cadavers. Ten, resp. 20 ml of methylene blue colored
water were randomly administered on each side at T 4 level before section.
A standard technique of paravertebral block was used. After removal of tho-
racic and abdominal organs the extent of color below pleura could be
observed and the number of intercostal spaces was noticed.
Results and Discussions: The paravertebral space could not be detected
from anatomical or technical reasons on the one or the other side in 4 cadav-
ers. Results obtained in the other 12 cases are presented in Table 1. There was
a clear relationship between the number of colored intercostal spaces and
injected volume at the same individual (p � 0.05), but there was not found
any relationship between the number of colored intercostal spaces and
injected volume across the whole sample studied. It means that at the same
body doubling the dose means roughly doubling the number of nerves influ-
enced, but we were not able to predict how many intercostal nerves will be
affected by a given volume.

Table 1. Number of colored intercostal spaces and injected volume in 12 cadavers.

No 1 2 3 4 5 6 7 8 9 10 11 12

10 ml 2 2 3 5 5 1 1 1 3 1 2 2
20 ml 4 4 6 6 6 4 1 3 2 4 4 2

Conclusion(s): We were not able to predict an extent of spread of colored
dye to the intercostal nerves in relationship to the administered volume in
post mortem study. The impact for clinical praxis needs further examination.

A-377
Lipophilicity of local anaesthetics determines their effects on
intracellular calcium regulation in skeletal muscle fibres
W. Zink, G. Missler, E. Martin, R. Fink, B. Graf

Department of Anaesthesiology, University of Heidelberg, 
Heidelberg, Germany

Background and Goal of Study: A massive increase in intracellular Ca2� is
considered to be major patho-mechanism in local anesthetic myotoxicity.1
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Recently, we have shown that bupivacaine and ropivacaine enantiomers
stereoselectively alter Ca2� homeostasis in striated myocytes.2 Examining
the racemates of pipecoloxylidide local anaesthetics, it was the aim of this
study to investigate the impact of lipophilicity on Ca2� regulation in muscle
fibres.
Materials and Methods: Bupivacaine, ropivacaine and mepivacaine race-
mates were tested in concentrations of 5, 10 and 15 mM. Saponin skinned
murine skeletal muscle fibers were loaded at 0.41 
M Ca2� according to a
standardised protocol.1,2 To assess the effects on Ca2� uptake, agents were
added to the ‘loading solution’, and caffeine induced force transients were
measured. Further-more, agents were added to the release solution to
investigate the effects on Ca2� release from the sarcoplasmic reticulum.
Force transients were normalised to maximum force at 24.9 
M Ca2�, and
mathematically transferred into Ca2� transients (5 fibres per agent and con-
centration; statistics: One-way analysis of variance/t-test).
Results: Data (mean � SD; in 
M) are shown in the Table.

5 mM 10 mM 15 mM Control

Ca2� reuptake
Mepivacaine 1.36 � 0.12 1.11 � 0.07* 1.01 � 0.10* 1.51 � 0.13
Ropivacaine 0.99 � 0.09*§ 0.85 � 0.09*§ 0.67 � 0.03*§ 1.57 � 0.08
Bupivacaine 0.91 � 0.09*§ 0.79 � 0.03*§ 0.61 � 0.09*§ 1.56 � 0.12
Ca2� release
Mepivacaine 0.31 � 0.07 0.45 � 0.08 0.53 � 0.10
Ropivacaine 0.34 � 0,04 0.57 � 0.06§ 0.76 � 0.03§

Bupivacaine 0.64 � 0.03§# 0.77 � 0.07§# 0.86 � 0.04§#

*p � 0.05 vs control; §p � 0.05 vs mepivacine; #p � 0.05 vs ropivacine.

Conclusions: These results show that the specific lipophilicity of local
anaesthetics (bupivacaine 	 ropivacaine 	 mepivacaine) has a significant
impact on their effects on Ca2� release and Ca2� reuptake in mammalian
skeletal muscle fibres.
References:
1 Zink W. Anesthesiology 2005 (in press).
2 Zink W. Anesthesiology 2002; 97: 710–716.

A-379
Effect of carbamate local anesthetics on NMDA receptors
signaling: role of side chain position in lipophilic part
V. Vegh, H. van Aken, K. Hahnenkamp

Dept of Anesthesiology and Intensive Care, Univers, EXPANIT-Signaling,
Muenster, Germany

Background and Goal of Study: Clinically used local anesthetics, both
amides and esters, inhibit NMDA receptor signaling in Xenopus oocytes1.
This effect seems to be independent on the linking bond in local anesthetics
molecule. To further evaluate the molecular structural features needed for
this inhibition, we study the effect of experimental local anesthetics with car-
bamate linking bond on recombinatly expressed NMDA receptor (NR 1/2A)
in Xenopus oocytes. We investigated the effect of heptacaine and its 2 geo-
metric isomers (XX and XXI), which differ in the position of the side carbon
chain on the aromatic ring. Lipid solubility and pKa of these compounds are
almost same.
Materials and Methods: Human NR1/NR2A receptors were expressed in
Xenopus laevis ocytes by microinjection of mRNA. Receptors were studied
under voltage clamp, using Ba as charge carrier, and responses to the phys-
iological co-agonists glutamate and glycine (G/G, both at 10�5M) were
determined in the absence and presence of heptacaine, XX and XXI (all at
10�4M, incubation 10 min). Results are reported as % of control � SEM,
and were analyzed by t-test.
Results and Discussions: We observed no inhibition of NMDA receptor
with heptacaine, in concentration 10�4M (95,3% control response, p � 0,781);
while its geometric isomers significantly inhibited signaling through NMDA
receptor in this concentration (XX 64,6% control response, p � 0,05; XXI 68,7%
control response, p � 0,05).
Conclusion(s): We observed inhibition of NMDA signaling in Xenopus
oocyte model also by local anesthetic with carbamate linking bond; however
this effect was strongly determined by the position of the substitution on
aromatic ring. Significant inhibitory effect was observed only by the com-
pounds with the alkyl chain in positions 3- and 4- on the aromatic ring; while
heptacaine, with the bulky substitution in position 2- on the aromatic ring,
was found to cause no significant inhibitory effect on NMDA signaling.
Reference:
1 Hahnenkamp K et al: Anesthesiology 2004; 101: A897 

A-380
Epidural clonidine causes an increase in T-helper1 lymphocytes
and a decrease in T-helper2 lymphocytes in patients
undergoing lung surgery
M. Gubina, V. Novak-Jankovic, A. Ihan, V. Paver-Erzen, S. Stupnik

Department of Anaesthesiology and Perioperative Intensive Therapy,
Clinical Center Ljubljana, Ljubljana, Slovenia

Background and Goal of Study: Surgical trauma initiates stress response
in human body with consecutive immune suppression. Previous study
established that clonidine modulates immune stress response at the end of
operation (1). The goal of this study was to make clear the effects of cloni-
dine on lymphocyte subsets in postoperative period.
Materials and Methods: In a prospective, double-blinded study 16
patients with lung carcinoma were randomly divided to two groups, cloni-
dine (CLO; n � 8) and control (CON; n � 8). All patients received a bolus of
40 
g/kg of morphine by epidural catheter at Th6–7. The CLO also received
4 
g/kg of clonidine epidurally, before the induction to general anesthesia
(GA). We used continuous epidural infusion of 4 
g/kg/h of morphine and
10 
g/kg/h of bupivacain in saline for postoperative analgesia in both
groups. In CLO we added 0.2 
g/kg/h of clonidine. We took four blood sam-
ples (before induction to GA – T1, at the end of operation – T2, the next morn-
ing – T3 and the second morning – T4) and measured lymphocyte subsets
(CD3, CD4, CD8, CD19, CD16/56, IFN�/CD4 (T-helper1), IL-4/CD4 
(T-helper2)), using flow cytometry. We compared the significance of ratios of
absolute counts of lymphocytes in certain subsets between two samplings
using T-test.
Results and Discussions: Clonidine causes an increase in T-helper1 and a
decrease in T-helper2 (Table 1, Table 2).

Table 1. Ratio of absolute count between T2 and T1.

T-helper 1

CLO 1.35* � 0.7 *p � 0.05
CON 0.73 � 0.37

Table 2. Ratios of absolute count between T3 and T1

T-helper 1 T-helper 2

CLO 4.79* � 4.65 1.02* � 0.6 * p � 0.05
CON 0.43 � 0.26 1.42 � 1.15

There were no significant differences in other lymphocyte subsets. An
increase in T-helper1 and a decrease in T-helper2 are beneficial for cancer
patients since this favors cellular immune response.
Conclusion(s): Changes in immune response caused by clonidine after
lung surgery may be advantageous for cancer patients.
Reference:
1 Novak-Jankovic V et al. Eur J Anaesthesiol 2000; 17: 50–56.

A-381
Ropivacaine sparing effect of intrathecal fentanyl in spinal
anaesthesia for day-surgery
H. Kallio, E.-V. Snäll, S. Suvanto, C. Tuomas, M. Iivonen, J.-P. Pokki, 
P. Rosenberg

Department of Anaesthesiology, Forssa Hospital, Forssa, Finland

Background and Goals: Qualities of the spinal block suitable for day-case
surgery can be achieved by adding fentanyl to a low-dose hyperbaric bupi-
vacaine solution (1,2). We investigated whether the same principle may also
apply for intrathecal (i.t.) ropivacaine which, in addition has the advantage over
bupivacaine in blocking motor fibres less potently.
Methods: In this double-blind study, 60 patients were randomised into 2
groups. They received i.t. 1.5 ml of ropivacaine 10 mg ml�1 (15 mg) (group
R15) or 1 ml (10 mg) combined with fentanyl 0.02 mg (group R10F) both in glu-
cose 75 mg ml�1. Pinprick-needle was used for testing sensory block and a
modified Bromage scale for motor block. Data is expressed in means [SDs]
and tested using Mann-Whitney U-test.
Results: The groups did not differ regarding demographic data or haemo-
dynamic changes. Sensory block spread reached T10 dermatome equally in
both groups (R15, R10F) (9 [4], 11 [6] min, P � 0.555) and duration of analge-
sia at T10 was 80 [35] in group R15 and 63 [30] min in group R10F, P � 0.066.
Relevant recovery data are presented in the table. Recovery of both of the
sensory and motor block was significantly faster in group R10F. Itching both-
ered 18 (60%) group R10F patients but none of group R15 patients,
P � 0.001.

100 Local and regional anaesthesia

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


Mean [SD], hours Group R15 Group R10F P

Sens. recovery (Pinprick � S2) 3.2 [0.6] 2.8 [0.6] 0.026
Motor recovery (Bromage � 0) 1.7 [0.6] 1.1 [0.6] �0.001
Walking around the bed 3.1 [0.7] 2.8 [0.7] 0.017
First voluntary voiding 5.3 [1.4] 5.3 [1.6] 0.902

Conclusions: Earlier recovery (by means of pinprick sensory block, Bromage
motor block, and ability to walk) was noticed with i.t. fentanyl 0.02 mg com-
bined with hyperbaric ropivacaine 10 mg compared to i.t. hyperbaric ropiva-
caine 15 mg for day-case surgery. As the latency to micturition was relatively
long (5 h) and itching was bothersome, further focus on individualised
adjustment of doses and their proportions is needed.
References:
1 Choi DH, et al. Reg Anesth Pain Med 2000; 25: 240–245.
2 Ben-David B, et al. Reg Anesth Pain Med 2000; 25: 235–239.

A-382
The improvement in analgesic parametres of spinal
anesthesia by the addition of intrathecal midazolam to
bupivocaine in benign prostate hyperplasia surgery repair
E. Lykoudi, G. Gorantonakis, V. Theodoropoulos, E. Kapota, 
K. Alexandrakis, E. Chamilos, As. Kouta

Department of Anaesthesiology, Agia Olga General Hospital of N. Ionia, 
Athens, Greece

Background and Goal of Study: Antinociceptive effect of midazolam is
well established by now and its safety is documented. This study compared
the efficacy (perioperative and postoperative pain relief), safety and side
effects with respect to recovery time, pain scores, patient satisfaction, dura-
tion and quality of regional anesthesia, by the administration of hyperbaric
bupivocaine intrathecally either alone or with midazolam using spinal block-
ade for transvesical (TVPE) or transurethral (TURP) prostatectomy.
Materials and Methods: 60 patients, ASA I–III, with an average age of 70.7
years, scheduled to undergo TURP or TVPE for benign prostate hyperplasia
(BPH) under spinal anesthesia, were enrolled in this prospective and ran-
domized trial. The patients were randomly allocated in two groups; Group A/
control group-30 patients and Group B/experimental group-30 patients. By
using an 25G spinal needle at the L3–L4 level, group A received 2.5 ml of
0.5% hyperbaric bupivacaine and group B received the same drug and dose
but supplemented with intrathecal midazolam, 1 mg. The duration and quality
of the blockade, even the effective analgesic times, were recorded. Intensity
of pain was detected on a simple verbal scale, observer’s assessment of
alertness/sedation, (OAA/S). Hemodynamic parameters and side effects
were also recorded. The incidence of occult cancer and bladder stones, even
the average weight of the resected prostate tissue, the average surgery
times and the average demand on blood transfusion were recorded in the
procedures.
Results and Discussion: The duration and quality of motor and sensory
block were prolonged in the experimental group (210 min vs 150 min) and
the effective analgesia was also longer (190 min vs 110 min). The level of
comfort was higher in the experimental group. Adverse effects were minor;
their incidence was similar in both groups and was not related to the anes-
thesia techniques.
Conclusions: The analgesic effect was significantly potentiaded and the
peri/postoperative analgesia time was prolonged by the addition of intrathecal
midazolam to bupivocaine. Side effects were minor and related to the pro-
cedure (TURP-TVPE) and to the advanced age of urological patients.

A-383
Comparing intrathecal alfentanil and fentanyl in improving
bupivacaine anesthesia quality
H.K. Sonmez, B. Dikmen, S. Deren, N. Karakelle, M. Arslan, F. Sahin

Department of Anesthesiology, Ankara Numune Hospital, Ankara, Turkey

Background and Goal of the Study: It is a fact that intrathecal opioids
improve the quality of anesthesia. In this study, we compared the effect of
fentanyl or alfentanil added to intrathecal bupivacaine on anesthesia quality.
Materials and Method: After ethics committee approval 55 parturient women
(ASA I–II, 19–42 yr) scheduled for elective caesarean section under combined
spinal-epidural anesthesia (CSEA) were randomly allocated into one of the
three groups: Group BF (bupivacaine � fentanyl), group BA (buivacaine �

alfentanil) and group BS (bupivacaine � saline). CSEA was accomplished
using needle through needle technique with 18-G Tuohy epidural needle 
and 27-G Whitacre spinal needle. In addition to 10 mg 0.5% hyperbaric 

bupivacaine, patients in group BF received fentanyl 20 
gr (n � 20), in group
BA received alfentanil 0.2 mg (n � 20) and in group BS received 0.4 ml
0.9%saline (n � 15). Total volumes of the solutions were 2.4 ml in each group.

Data were analyzed by Mann-Whitney, Kruskal-Wallis, ANOVA tests.
Results: Results are summarized in the Table below.

†TT4 †DA †QA †PS †FART
(min) (min) (%) (%) (min)

BA 10.00 146 100 100 104.1
BF 10.48 146 100 100 109.4
BS 13.20* 120* 60 66.7 89.47*

(†TT4: time to reach T4 dermatome, DA: duration of anesthesia, PS: patient satisfaction,
FART: first analgesic request time).
*p � 0.05.

Conclusion: Intrathecal alfentanil is as potent as fentanyl in improving
anesthesia quality when added to bupivacaine.
References:
1 Cooper D.W. BJA 1997; 78:311–313.
2 Morgan G.E. Clinical Anesthesiology (Edition 3); 309–358.

A-384
The effect of intrathecal fentanyl added to lidocaine for 
open prostatectomy surgery
S. Hadzilia, A. Papadima, C. Christolobeanou, V. Skouteris, A. Louizos, 
L. Georgiou

Department of Anaesthesiology, Hippocration General Hospital, 
Athens, Greece

Background and Goal: Subarachnoid block is a widely used technique for
open prostatectomy surgery. We assessed the effect of intrathecal fentanyl on
the characteristics of the spinal block and its effect on postoperative analgesia.
Material and Methods: We studied 45 adult male patients ASA I–II, sched-
uled for urological procedures under intrathecal anaesthesia. Patients were
randomly assigned in a double-blind fashion into two groups to receive
intrathecally either fentanyl 10 
g in Group F (n � 23) or normal saline 0.5 ml
in Group P (n � 22) added to 3.5 ml of 2% lidocaine in a total volume of 4 ml.
Characteristics of spinal block, time to first required analgesics, intraoperative
cardiovascular parameters and side effects were recorded. For statistical
analysis ANOVA and t-test were used.
Results and Discussion: The demographic data and duration of surgery
were comparable in both groups. The maximum level of sensory blockade
was significantly higher in group F as compared to group P (T4 vs T7). The
time to reach the peak level of sensory blockade in group F was shorter than
in group P (12.5 � 2.6 vs 16.3 � 2.6 min) (P � 0.05). The time to two-segment
regression in fentanyl group was longer than in placebo group (111.4 � 17.3
min vs 92.6 � 21.7) (P � 0.05). Time to maximum motor block (Bromage 3)
did not differ between the groups. Recovery of complete motor block
(Bromage 0) was significantly longer in group F. Time to first required analgesics
was significantly longer in group F compared to group P (352.7 � 38.7 min
vs 119 � 31) (P � 0.05). Intraoperative blood pressure and heart rate did not
differ between the two groups. No remarkable side effects were observed.
Conclusions: Addition of intrathecal fentanyl 10 
g to 3.5 ml of 2% lido-
caine improves the quality of anaesthesia and delays the analgesics require-
ments during the early postoperative period in patients undergoing open
prostatectomy surgery.

A-385
Spinal diamorphine: a comparison of two doses for knee
arthroplasty
P. Berridge, M. Natarajan, D. Wilkinson, M. Watters

Department of Anaesthesia, Royal Bournemouth Hospital, Bournemouth,
United Kingdom

Background and Goal of Study: Intra-thecal diamorphine (ITD) may delay
the need for intravenous post-operative analgesia and reduce the total dose
required. The optimum dose is unknown. The efficacy and side-effects of
two doses of ITD were compared in this prospective trial.
Materials and Methods: We randomized 41 patients for unilateral primary
knee arthroplasty to receive 0.5 mg or 1.0 mg ITD with 12.5 mg hyperbaric
bupivacaine as spinal anaesthesia. Post-op analgesia was provided by mor-
phine in a patient-controlled analgesia (PCA) device. Time to first morphine
dose (M0) and total morphine in 24 hours (Mt) were recorded. Nausea and
sedation scores (verbal rating scores 0–3), lowest respiratory rate and pruri-
tis needing treatment were also examined.
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Results and Discussions:

Dose of IT diamorphine 0.5 mg 1 mg 

Number of patients 19 22
Age (y) * 61 (7) 63 (9)
Weight (kg) * p0.08 85 (15) 94 (18)
M0 (mins) * (p � 0.001) 231 (87) 472 (171)
Mt (mg) * (p � 0.001) 58 (26) 29 (18)
Nausea score 	 2 (No pts) 4 (21%) 3 (14%)
Sedation score 	 2 (No pts) 0 (0%) 1 (5%)
Lowest resp rate � 11 (No pts) 1 (5%) 3 (14%)
Significant pruritis (No pts) 1 (5%) 2 (9%)

*mean(sd).

Figure 1. “Survival curve” of time of first PCA request.

Conclusion: 1 mg ITD prolongs post-operative M0 and reduces Mt in knee
arthroplasty compared to 0.5 mg.
Reference:
1 Rathmell et al. Intrathecal Morphine for Postoperative Analgesia: A Randomized,

Controlled, Dose-Ranging Study After Hip and Knee Arthroplasty. Anesthesia &
Analgesia. 97:1452–1457, November 2003.

A-386
The effect of adding intrathecal magnesium sulphate to
bupivacaine-fentanyl spinal anaesthesia
M. Ozalevli, T.O. Cetin, H. Unlugenc, T. Guler, G. Isik

Department of Anaesthesiology, Cukurova University, Adana, Turkey

Background: In this prospective, randomized, double-blind, controlled
study, we investigated the effect of adding intrathecal magnesium sulphate
to bupivacaine-fentanyl spinal anaesthesia.
Methods: 102 ASA I or II adult patients undergoing lower extremity surgery
were recruited. They were randomly allocated to receive 1.0 mL of preservative-
free 0.9% sodium chloride (group S) or 50 mg of magnesium sulfate 5%
(1.0 ml) (group M) following 10 mg of bupivacaine 0.5% plus 25 mcg of fen-
tanyl intrathecally. We recorded the following: onset and duration of sensory
block, the highest level of sensory block, the time to reach the highest der-
matomal level of sensory block and to complete motor block recovery and
the duration of spinal analgesia. 
Results: Magnesium caused a delay in the onset of both sensory and
motor blockade. The highest level of sensory block was significantly lower in
group M than in group S at 5, 10 and 15 minutes (p � 0.001). The median
time to reach the highest dermatomal level of sensory block was 17 min in
group M and 13 min in group S (p � 0.05). The mean degree of motor block
was also lower in group M at 5, 10 and 15 minutes (p � 0.001). The median
duration of spinal analgesia was greater in group M (p � 0.001). 
Conclusion: In patients undergoing lower extremity surgery, the addition of
intrathecal magnesium sulphate (50 mg) to spinal anaesthesia induced by
bupivacaine and fentanyl significantly delayed the onset of both sensory and
motor blockade, but also prolonged the period of analgesia without addi-
tional side-effects.

A-387
Intrathecal magnesium, fentanyl, or placebo combined 
with bupivacaine 0,5% for parturient undergoing elective
cesarean delivery
H. Unlugenc, M. Ozalevli, M. Gunduz, S. Gunasti, I.F Urunsak, 
T. Guler, G. Isik

Department of Anaesthesiology, Cukurova University, Adana, Turkey

Background and Goal of Study: The safety profile of intrathecal magnesium
administration has been evaluated in animal and human studies (1). In this
prospective, randomized, double-blind, controlled study, we investigated

the sensory, motor, and analgesic block characteristics of intrathecal mag-
nesium 50 mg compared with fentanyl 25 microgram and saline when added
to 0.5% bupivacaine (10 mg).
Material and Methods: 90 ASA I or II adult patients undergoing cesarean
section were recruited. They were randomly allocated to receive 50 mg of
magnesium sulfate 5% (1.0 ml) in group M, 1.0 mL of 0.9% sodium chloride
in group S or 25 microgram (1.0 ml) of fentanyl in group F following 10 mg of
bupivacaine 0.5% intrathecally. We recorded the followings: onset and dura-
tion of sensory block, the highest level of sensory block, the time to reach
the highest dermatomal level of sensory block, onset and duration of motor
block, the quality and the duration of spinal analgesia.
Results and Discussion: Magnesium caused a delay in the onset of both
sensory and motor blockade (p � 0.007). Duration of sensory and motor
blockade was significantly longer in M group than in S group (p � 0.004).
Time to reach the highest dermatomal level of sensory block was signifi-
cantly shorter in group F than in S and M groups (p � 0.004). The quality of
spinal analgesia was significantly better in group F compared with group M
and S (p � 0.004).The duration of spinal analgesia was significantly greater
in group F than in group S and M (p � 0.001), but there were no significant
differences in mean pain and sedation scores at any time.
Conclusion: In patients undergoing cesarean sectio, the addition of intrathe-
cal magnesium (50 mg) significantly delayed the onset of both sensory and
motor blockade without causing any side-effect. However, the addition of
intrathecal fentanyl (25 
g) to spinal bupivacaine (10 mg) provided shorter
onset and longest duration of effective analgesia.
Reference:
1 Buvanendran A, McCarthy RJ, Kroin JS, Leong W, Perry P, Tuman KJ. Intrathecal

magnesium prolongs fentanyl analgesia: a prospective, randomized, controlled trial.
Anesth Analg 2002;95:661–666.

A-388
Intrathecal S(�) ketamine, fentanyl, or placebo combined
with bupivacaine 0.5% for parturient undergoing elective
cesarean delivery
H. Unlugenc, M. Ozalevli, Y. Gunes, S. Olguner, C. Evrüke, 
D. Ozcengiz, H. Akman

Department of Anaesthesiology, Cukurova University, Adana, Turkey

Background: In this prospective, randomized, double-blind, controlled
study, we investigated the sensory, motor, and analgesic block characteris-
tics of intrathecal S(�) ketamine (0.05 mg kg�1) compared with fentanyl 25
microgram and saline when added to 0.5% bupivacaine (10 mg).
Methods: 90 ASA I or II adult patients undergoing cesarean sectio were
recruited. They were randomly allocated to receive 0.05 mg kg�1 of S(�) 
ketamine (1.0 ml) in group K (n � 30), 1.0 mL of 0.9% saline in group S
(n � 30) or 25 microgram (1.0 ml) of fentanyl in group F (n � 30) following
10 mg of bupivacaine 0.5% intrathecally. We recorded the followings: onset
and duration of sensory block, the highest level of sensory block, the time to
reach the highest dermatomal level of sensory block, onset and duration of
motor block, the quality and the duration of spinal analgesia.
Results: Onset times of motor and sensory block were similar between
S(�) ketamine and fentanyl groups. Duration of sensory and motor block
and spinal analgesia was shorter in K group than in F group (p � 0.05). Time
to reach the highest dermatomal level of sensory block was significantly
shorter in group K and F than in group S (p � 0.05).The quality of spinal
analgesia was significantly better in group K and F than in group S
(p � 0.05). No major complication was reported and mostly (hypotension,
urinary retention, sedation) were minor.
Conclusion: Spinal anaesthesia provided by intrathecal S(�) ketamine
(0.05 mg kg�1) plus spinal bupivacaine (10 mg) is as effective and safe as
that provided by intrathecal fentanyl (25 
g) plus bupivacaine (10 mg), with a
faster recovery of sensory and motor block.

A-389
Comparison of the effects of the intrathecal levobupivacaine
and levobupivacaine � fentanyl in patients undergoing 
TUR procedure
B. Tarhan, O. Kurtipek

Department of Anesthesiology and Reanimation, Gazi University 
School of Medicine, Ankara, Turkey

Background and Goal of Study: Intrathecal fentanyl increases the inten-
sity of motor and sensorial block and prolongs the duration of block without
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prolonging recovery time when added to bupivacaine (1,2). Intrathecal levo-
bupivacaine has also similar properties with less toxic effects. The aim of
this study is to compare the effects of intrathecal levobupivacaine combined
with different doses of fentanyl.
Materials and Methods: 60 ASA I–II patients who were scheduled for TUR
procedure were included in this double-blind, randomised study after the
approval of ethics committee. Patients were allocated into 3 groups and levo-
bupivacaine 10 mg, levobupivacaine 10 mg � fentanyl 12.5 mg, levobupiva-
caine 10 mg � fentanyl 25 mg were administered in groups I (n � 20), II
(n � 20) and III (n � 20) respectively. SAP, DAP, MAP, HR, SPO2, level of 
sensorial and motor block were recorded at 0, 3, 5, 7, 10, 15, 20, 25, 30, 45,
60, 75, 90, 105, 120th minutes. Level of motor block was recorded in 30 min-
utes intervals until it resolves completely. 2 segment regression time, time to
reach the T10 sensorial level and resolving time of motor block were also
recorded. Besides adverse affects were assessed.
Results: Demographic data, SAP, DAP, MAP, HR, SPO2 were similar in all
groups. Sensorial block reached to T10 faster in group I than in group III
(p � 0,05). 2 segment regression time was significantly shorter in group I
than in group III (p � 0,05). Complete resolving time of motor block was
longer in groups II and III than in group I (p � 0,05). Adverse effects were
also similar in both groups.
Conclusion(s): Intrathecal 25 mg fentanyl when added to levobupivacaine
produces early sensorial block, and prolongs the duration of sensorial and
motor block. Therefore we think further studies should be performed with
low doses of levobupivacaine in patients undergoing TUR procedure under
spinal anaesthesia.
References:
1 Kuusniemi KS. Anesth Analg 2000;91:1452–6.
2 Ben-David B. Anesth Analg 1997;85:560–5.
3 Glaser C. Anesth Analg 2002;94:194–8.

A-390
The effect of glossopharyngeal nerve block with ropivacaine
on immediate postoperative pain relief after 
tonsillectomy in adult patients
Y.T. Jeon, H.P. Park, J.H. Kim, J.M. Kang, Y.S. Oh

Department of Anesthesiology and Pain Medicine, Seoul National
University Bundang Hospital, Seong-Nam, Republic of Korea

Background and Goal of Study: Post-operative pain is the common prob-
lem following tonsillectomy. This prospective randomized study was
designed to assess the effect of the glossopharyngeal nerve block (GNB)
with ropivacaine on throat pain after tonsillectomy in adult patients.
Materials and Methods: 45 patients were allocated randomly to one of
three groups. Group C had no further intervention until recovery. Group R
and group B received bilateral GNB using 0.75% ropivacaine and 0.5%
bupivacaine with adrenaline 1:200 000 at the end of operation respectively.
For evaluation of effect of GNB, throat pain with 100 mm visual analogue
scale (VAS), the response for provoking gag reflex and swallowing ability
were assessed in recovery room (RR), at 8 h and 24 h after surgery (8 h, 24 h).
Results and Discussions: The Table shows demographic and postopera-
tive throat pain data (mean � SD).

Group C Group R Group B

Age (y) 32 � 9 36 � 14 36 � 9
Sex (M/F) 10/5 9/6 10/5
Height (cm) 168 � 7 166 � 11 167 � 6
Weight (kg) 70 � 18 69 � 14 68 � 13
RR-RVAS 41 � 16 20 � 16* 20 � 13*
RR-SVAS 62 � 16 27 � 21* 28 � 18*
8 h-RVAS 27 � 11‡ 22 � 18 21 � 18
8 h-SVAS 62 � 17 53 � 23† 50 � 15†

24 h-RVAS 18 � 8‡ 21 � 21 19 � 14
24 h-SVAS 54 � 20 52 � 19† 51 � 17†

RVAS: resting VAS scores, SVAS: swallowing VAS scores, *P � 0.05 vs. group C.
†P � 0.05 vs. RR-SVAS within same groups. ‡P � 0.05 vs. RR-RVAS in group C.

Gag reflex and swallowing ability were obtunded more severely both group R
and group B than in group C (p � 0.01). RR-SVAS both group R and group B
were strongly correlated with the extent of gag reflex and swallowing diffi-
culty (p � 0.01). There was no significant difference in foreign body sense in
posterior pharynx, postoperative nausea and vomiting and dyspnea within
inter-groups.
Conclusion(s): GNB with local anesthetics can decrease immediate post-
operative pain after tonsillectomy in adult patients.

A-391
Low-dose spinal ropivacaine for lower-limb surgery in an
ambulatory setting
M.J.S. Wenk, M. Sidowski, M. Mollmann

Department of Anaesthesiology and Intensive Care Medicine, 
St. Franziskus Hospital, Muenster, Germany

Background and Goal of Study: Ropivacaine, a relatively new amino-
amide local anaesthetic, has recently been licensed for intrathecal applica-
tion for various indications. There is however no official recommendation of
any dosage regimen to be used in women undergoing caesarean section.
We reviewed all caesarean sections done in our department using ropiva-
caine in different dosages.
Materials and Methods: 40 women undergoing elective caesarean section
received the following doses of spinal ropivacaine: 10 mg � 0,1 mg morphine,
12,5 � 0,1 mg morphine, 12,5 mg or 15 mg of spinal ropivacaine.

Patients did not receive any fluid preload. The level and duration of sen-
sory block, intensity and duration of motor block using a modified Bromage
score, time to mobilize and changes in mean arterial pressure were recorded
at timed intervals.
Results and Discussions: 10 mg � 0,1 mg morphine was only used in two
patients since it provided insufficient sensory and motor block.

15 mg of spinal ropivacaine produced sensory block at T3/4 level;
12,5 mg produced sufficient sensory block at T6/7 level but with a short
duration of 72 � 7 min until complete void of the block.

12,5 mg � 0,1 mg morphine provided sufficient sensory block at T6/7
level with a duration of 91 � 17 min.
Conclusion(s): Low-dose ropivacaine is safe and easy to use in women
undergoing caesarean section since it provides sufficient analgesia and
motor block and haemodynamic depression is rare. Some dose-finding
studies could not see any advantages of ropivacaine over other local anaes-
thetics but doses of ropivacaine used in those studies were much higher.
Comparative studies between low-dose ropivacaine and other local anaes-
thetics used in women undergoing caesarean section are necessary.
Reference:
1 Khaw KS, Ngan Kee WD, Wong ELY, Liu JYW, Chung R Spinal Ropivacaine for

Ceasarean Section – A Dose-finding Study. Anesthesiology 2001; 95:1346–50.

A-392
The effectiveness of local intravesical anesthesia with
ropivocaine in minimal handling endoscopic procedures. 
Our experience
G. Gorantonakis, V. Theodoropoulos, E. Lykoudi, A. Garneli, I. Gerzelis, 
L. Rammos, K. Álexandrakis, As. Kouta

Department of Anaesthesiology, Agia Olga General Hospital of N. Ionia,
Athens, Greece

Background and Goal of Study: To assess the suitability, patients’ tolera-
bility and side effects of intravesical use of ropivocaine in minimal endo-
scopic procedures.
Materials and Methods: The patient’s age was within 40 and 90 years and
the procedures were performed in a single endoscopic theatre annexed to the
urology ward. Group A – 16 patients underwent a follow up cystoscopy with
taking biopsies after a transurethral resection (TUR-BT) of a superficial transi-
tional cell tumor (TCC) and group B – 15 patients underwent electro cauteriza-
tion of small papillary tumors (relapse of a low grade superficial tumor). 100 ml
of solution with a concentration of 2 mg/ml ropivocaine HCL was intravesicaly
administrated 10 min prior to the procedure through a 12 Fr Tiemann catheter.
All patients were fully conscious and for the subjectively tolerance in handlings
a simple 4-grade pain scale was used during the procedure; (0 � absent dis-
comfort, 1 � minimal discomfort, 2 � painful but tolerable sensation,
3 � intolerable pain). All patients were observed 3 hours postoperatively.
Results and Discussion: Most of the patients were able to walk back to
their rooms or were discharged home on the day of operation. Side effects
were minimal and not related to local anesthesia, such as mild hematuria.
The procedure was well tolerated in all patients of group A, especially in the
first 10 minutes. In 3 patients of group B a light sedation was necessary
because of a little prolongation of the procedure. In one patient, because of
a moderate hematuria and the analogous prolongation of the procedure, a
spinal block was intentional.
Conclusions: Local intravesical anesthesia with ropivocaine proved to be
effective for short time minimal endoscopic procedures, with the respective
reductions in cost and the avoiding of general or spinal anesthesia. Patients
could be treated in an out-patient basis with minimal complications and
good level of patient acceptance.
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A-393
Inferonasal vs inferotemporal approach for sub-Tenon’s block
H. McLure, S. Bata, C. Kumar, R. Chabria, S. Ahmed, S. Williamson

Department of Anaesthesia, St Jamess University Hospital, Leeds, 
United Kingdom

Background and Goal of Study: An inferonasal (IN) sub-Tenon’s block may
be performed for ophthalmic surgery. In circumstances where the IN
approach is contra-indicated, the infero-temporal (IT) can be used. There are
no data on the relative efficacy of the IN compared with the IT route.
Materials and Methods: 100 patients undergoing cataract extraction were
randomised to receive an IN or IT sub-Tenon’s injection of 3–4 mls of lido-
caine 2%. Akinesia was assessed using the Brahma scale at 0, 2, 4, 6 & 8
minutes by a blinded observer. Injection, pre-op and postoperative pain
scores (VAS 0–10) were noted, along with the incidence of subconjunctival
haemorrhage (SCH) and chemosis.
Results and Discussions: There were no differences in demographic data,
or mean volume of administered local anaesthetic solution (3.3 (SD 0.4) mls).
The Table shows mean (SD) akinesia, pain scores and number of patients
with minor complications in each group.

IN (n � 48) IT (n � 52) P value

2 min akinesia 2.7 (2.18) 2.2 (2.23) 0.26
4 min akinesia 1.1 (1.66) 0.9 (1.52) 0.54
6 min akinesia 0.4 (1.35) 0.8 (1.68) 0.19
8 min akinesia 0.2 (1.03) 0.3 (1.10) 0.65

Injection pain 0.9 (1.39) 1.1 (1.48) 0.49
Pre-op pain 0 (0.2) 0 (0.50) 0.2
Postop pain 0 (0) 0 (0.65) NS

Chemosis 14 22 0.21
SCH 14 19 0.52

Conclusions: The IT provides an equally rapid and dense block to the IN
approach, without a significant increase in minor complications.
Reference:
1 Bramha AK. Anaesthesia 1994:49;1003–5.

A-394
A comparison of three intravenous sedation techniques in
phacoemulsification under topical anesthesia
S.J. Hashemi, H.A. Soltani, K. Kianafraz

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

Background and Goals: There has been a significant shift toward the use
of topical anesthesia with light sedation for routine cataract surgery (1,2).
This study evaluated the sedation status following use of three intravenous
sedation techniques for cataract surgery under topical anesthesia.
Material and Methods: After ethics committee approval and informed con-
sent, this controlled clinical trial study was performed on 150 patients who
were candidates for phacoemulsification surgery. Patients randomly divided
equally in three groups. Following oral explanation of procedure to patients,
and administration of topical anesthesia with tetracaine 0.5%, group 1
received fentanyl 1–1.5 
g/kg and ketamie 0.2 mg/kg intravenously. In addition
to these drugs, propofol 10–20 
g/kg/min and lidocaine 0.7 mg/kg i.v. were
administered in groups 2 and 3 respectively. Blood pressure, heart rate, seda-
tion; cooperation and pain score, patient and surgeon satisfaction, PONV and
delirium were assessed. Statistical analysis was performed by �2 and ANOVA.
Results: Data are shown in the Table.

Group1 Group2 Group3 P value

Cooperation 4.00 � 1.01 4.12 � 1.06 4.06 � 0.92 0.836
score (Mean � SD)*

Frequency of appropriate 35 (70) 38 (76) 38 (76) 0.660
cooperation (N, %)?

Frequency of appropriate 40 (80) 43 (86) 39 (78) 0.565
sedation (N, %)?

Patient satisfaction 3.64 � 0.89 3.74 � 0.52 3.62 � 0.69 0. 674
(Mean � SD)*

Surgeon satisfaction 2.94 � 1.09 3.10 � 1.03 3.02 � 1.05 0.754
(Mean � SD)* 

*Oneway ANOVA Test; ?Chi-square Test

Conclusions: In previous studies, the preference of some sedation meth-
ods to other protocols was proved but in present study this subject was not
significant. This issue may be due to patient selection, preoperative psycho-
logical preparation; optimum drugs dose selection, compatible drugs 

combination and surgeon skill. Effect of these parameters on sedation qual-
ity needs more evaluation.
References:
1 Harman DM, Pettit ME, Green K. J Cataract Refract Surg 2000; 26:109–113.
2 Dinsmore SC. Ophtalmic Surg lasers 1996; 27:935–938.

A-395
The efficiency of the administration site, volume and
concentration of infiltrative bupivacaine, on 
postoperative analgesia
T.E. Bilgin, N. Doruk, D. Yapici, E. Erdem, H. Camdeviren, S. Epözdemir, 
U. Oral

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

Background and Goal of Study: It is generally agreed that the tissue plane
may modulate the efficiency of infiltrative block. We aimed to investigate the
importance of the volume and the concentration of bupivacaine in the anal-
gesic efficacy in addition to tissue plane in this study.
Materials and Methods: 80 patients with ASA II–III who underwent supra-
pubic transvesical prostatectomy were included in the study after approval
of ethical committee. The patients were randomly assigned to four groups of
equal numbers and the technique of general anaesthesia was standardized
across the groups. Before closure of the skin, the wound site was infiltrated
either with 0.25% bupivacaine 40 cc suprafascially (Group SF-1, n � 20) or
with 0.5% bupivacaine 20 cc suprafascially (Group SF-2, n � 20). The
remaining 40 patients were infiltrated either with 0.25% Bupivakaine 40 cc
infrafascially (Group IF-1, n � 20) or with 0.5% bupivacaine 20 cc infrafas-
cially (Group IF-2, n � 20). The patients were evaluated postoperatively with
VAS, and I.M. meperidine 1 mg kg�1 was administered to patients with VAS
score over 4. The postoperative SpO2 values, hemodynamic status, VAS
scores and the need of additional analgesics of the patients were recorded.
Mann-Whitney U and Friedman tests were used for statistical analysis and 
P values under 0.05 were considered as statistically significant.
Results and Discussions: Within the group comparisons showed that VAS
scores were significantly higher in group SF-2 than SF-1 (P � 0.039), and sig-
nificantly higher in group IF-2 than IF-1 (P � 0.009). When all groups were
compared, the VAS scores were as follows: Group SF-2 	 Group IF-
2 	 Group SF-1 	 Group IF-1 (P � 0.001). When all the groups were com-
pared according to the need of additional analgesics, the need of additional
analgesics in group SF-2 was the highest among the groups (90% in group
IF-1, 70% in group IF-2, 55% in group SF-1 and 30% in group SF-2, p � 0.01).
Conclusion(s): In infiltrative bupivacaine applications, the tissue plain and
the volume of bupivacaine was important in determining the analgesic effi-
ciency, rather than the concentration of bupivacaine. The reason may be the
removal of more pain mediators from the environment with higher volumes
of bupivacaine.

A-396
Complications of intercostal catheter analgesia vs.
intercostal nerve blockade for posthoracotomy pain relief
S. Kvolik, J. Kristek, K. Sakic, O.K. Tot

Department of Anaesthesiology and Intensive Care Unit, 
Clinical Hospital Osijek, Osijek, Croatia

Background: Posthoracotomy pain relief can be achieved by several anal-
gesic regimens. An aim of this prospective randomised study was to com-
pare analgesic effects and postoperative/postanaesthetic complications of
two regional anaesthetic techniques.
Materials: After informed consent was obtained 80 patients 40–70 years
were scheduled for elective operations were divided in two groups: A
(n � 40) intercostal (IC) analgesia, and B (n � 40) IC catheter analgesia. All
patients were given perioperative antibiotic prophylaxis (Cefazolin 1 g) and
dose adjusted thromboprophylaxis.
Methods: The intercostal nerve blockade was performed using 5 ml of
0,5% bupivacaine for blockade of intercostal nerve in thoracotomy wound,
nerve below and above thoracotomy. IC catheter analgesia was achieved
through catheter placed at the end of an operation into intercostal space by
surgeon. 20 ml of 0.5% bupivacaine was injected Additional increments of
local anaesthetics were repeated every 12 hours. Chest drainage was
removed at day 1st to 3rd and chest X-rays were done at 3rd day.

Visual analogous pain score (VAS) was obtained preoperatively, 24, 48
and 72 hours after operation. Differences between groups were calculated
using t-test (p � 0,05).
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Results: VAS scores � SD are shown in Table 1.

VAS Preop. 1 PO 2 PO 3 PO

IC catheter 0 2,2 � 0,52 1,9 � 0,7 1,2 � 0,47
IC nerve block 0 3,0 � 0,81 3,6 � 0,84* 2,3 � 0,82*

*Statistically significant differences.

Table 2. Postoperative complications recorded at discharge.

Postoperative complications IC block IC catheter 

Infected haematoma of the wound 2 3 (p � 0,33)
Pneumothorax 0 0
Pleural infections 2 1 (p � 0,29)
Pneumonia 4 3 (p � 0,36)
Atelectasis 2 2 

Conclusions: According to the VAS the pain control was thoroughly con-
trolled by intercostal catheter analgesia. No statistically significant differ-
ences between postoperative complications were observed in two groups 
Reference:
1 Downs CS, Cooper MG. Anaesth Intensive Care. 1997;25:390–7.

A-398
Efficacy of low-volume episcleral single injection anesthesia
in anterior chamber surgery
J. Serra, R. Asbert, F. Fontao, J. Bernal, C. Pérez, A. Salvador

Department of Anestesia y Reanimación, Hospital Mutua de Terrassa,
Terrassa, Spain

Background and Goal of Study: The purpose of this study was to evaluate
the efficacy of low-dose episcleral single injection anesthesia1,2 in anterior
chamber surgery.
Materials and Methods: We included prospectively 232 patients scheduled
for anterior chamber surgery over a period of 6 months (March–August). All
patients received a medial canthus episcleral single injection of less than 5 ml
of local anesthetics.The succes rate of the block was measured according
akinesia, pain and surgeons and patients satisfaction scales. All patients
were followed until postoperative day 8 and complications were recorded.
Results and Discussions: A total of 232 patients were included.All blocks
were performed by experienced anesthesiologists,skilled in ophtalmic anes-
thesia.The most frequent surgical procedure were phacoemulsification and
intraocular lens implantation (93%). Succesful block was obtained in 99,2%
with mean volume of 4,8 ml of local anesthetic with a latence period of 4,06
min. No major complication (retrobulbar hemorragy, optic nerve lesion or
eye perforation) was observed. The most frequent minor incidence were
subconjuntival hemorrage (7,3%), caruncular hematoma (3%) and transient
ocular hypertonia (2%). No single procedure was cancelled or delayed due
to any complication. No different anesthetic technique was required to per-
form any procedure.
Conclusion(s): Single episcleral injection with low volume of local anes-
thesthetics is a safe, simple, time sparing and efficacious method. Requires
a relative short training period and represents an alternative to classical
thecniques in anterior chamber surgery.
References:
1 Nouvellon E, L’Hermitte J, Chaumeron A et al Anesthesiology 2004;100:370–4.
2 Ripart J, Lefrant JY, Vivien B et al Anesthesiology 2000;1278–85.

A-400
Does catheter tip stiffness affect the incidence of
complications during the lower thoracic epidural
catheterization?
A. Ogura, T. Saito, Z. Wajima, T. Yoshikawa, T. Inoue

Department of Anesthesiology, Chiba-Hokusoh Hospital, Nippon Medical
School, Chiba, Japan

Background and Goal of Study: We reported that the incidence of pares-
thesia associated with epidural catheterization was not affected by the
catheter stiffness. However, we hypothesized that the stiffness of catheter
tip might affect the incidence of complications during the procedure. We
compared the incidence of complications between polyamide catheter (PLA)
and polyamide soft tip catheter (PLA Soft Tip) during epidural catheter
placement in the lower thoracic region.
Materials and Methods: After obtaining IRB approval and informed con-
sent, adult patients were randomly divided into two groups according to the
type of catheter used; i.e. Group A: 20G, PLA (n � 168) and Group B: 20G,
PLA Soft Tip (n � 167). The patient was positioned in a moderate chest-
knee position. Epidural puncture was performed via paramedian approach
at T11–12 interspace. The epidural space was identified by the loss-of-
resistance technique to saline. The catheter was inserted 5 cm in the

epidural space. Occurrence of complications was recorded. Data were ana-
lyzed with unpaired t-test or Chi-square analysis with Yate’s correction as
appropriate. P � 0.05 was considered significant.
Results and Discussions: Patients characteristics and number of attempts
at needle insertion (Group A: 1.2 (0.5) and Group B: 1.2 (0.5) mean (SD)
(P � 0.8949)) were comparable between the groups. No signs suggesting
major complications were recognized in all patients. Insufficient block was
not recorded in each patient. Statistically significant differences were
demonstrated between the groups for the following factors: (1) transient
paresthesia (7.7% vs. 1.2%, P � 0.0085); (2) resistance to introduction of the
catheter (8.9% vs. 0.6%, P � 0.0009). Occurrence ratio of blood aspiration
was comparable among the groups (1.8% vs. 2.4%, P � 0.9927). In the
lower thoracic region, the shape of the epidural sac forms an oval or a hexa-
gon. This might influence the position of the catheter and the incidence of
resistance during the catheter placement.
Conclusions: We conclude that the reduced incidence of paresthesia and
resistance to placement of the catheter observed in our study with the PLA
Soft Tip is presumably because of the straight and or midline course taken
by the catheter.

A-401
A new method to confirm epidural puncture
T. Yokoyama, K. Yamashita, S. Yagi, A. Imoto, M. Manabe, T. Nishiyama

Department of Anesthesiology and Critical Care Medicine, Kochi Medical
School, Nankoku, Japan

Background and Goal of Study: The loss-of-resistance method some-
times results in difficulty identifying the epidural space, particularly in obese
or elderly patients. We developed a new method to confirm epidural punc-
ture by changing epidural pressure (EP) using the Queckenstedt-Stookey
test procedure (QST), which increases subarachnoid pressure by pressing
the internal jugular vein. The present study evaluated the reliability of this
new method.
Materials and Methods: The new method was examined in 30 patients
who underwent cervical decompression surgery for cervical myelopathy or
ossification of the posterior longitudinal ligament. All patients displayed
spinal canal stenosis and received EP monitoring with the QST through a
Touhy needle for electrode catheterization at T10–L2 for orthopedic diagno-
sis. Epidural catheterization was confirmed by electric stimulation (5 mA,
2 Hz) and postoperative radiography. In addition, 50 patients who underwent
celiotomy or thoracotomy also received EP monitoring with the QST to con-
firm epidural puncture for catheterization at T5–L5. Changes in EP were
recorded during the QST, and epidural catheterization was confirmed by
perioperative analgesic effects and postoperative radiography.
Results and Discussions: Increased EP during the QST was clearly observed
in 30 orthopedic patients (mean �EP: 5 � 3 mmHg; range 2–10 mmHg), and
the electrode in the epidural space was detected by electrical stimulation
and radiography. In the 50 cases of celiotomy or thoracotomy, increased EP
and epidural catheterization were observed in 49 patients (mean �EP:
4 � 2 mmHg; range 2–11 mmHg), although no change in EP was observed
in 1 case with the catheter tip in the thoracic cavity.
Conclusion(s): EP monitoring combined with the QST could offer a good
method for confirming epidural puncture when results from the loss-of-
resistance method are unclear.

A-402
Epidural ropivacaine with sufentanil in lower abdominal
surgery: a randomized double-blind study
Ç. Duran, B. Çevik, S. Çolakoglu, H. Büyükkirli

Department of Anesthesiology and Reanimation, Dr. Lütfi Kýrdar Kartal
Training and Research Hos, Ýstanbul, Turkey

Background and Goal of Study: Ropivacaine is a long acting amide local
anesthetic agent, administered epidurally to patients undergoing various
surgical procedures(1). The aim of this study was to assess the efficacy and
clinical outcome of epidural ropivacaine combined with sufentanil in a ran-
domized, double-blind, controlled trial.
Materials and Methods: After approval of the local ethics committee and
informed consent, forty male patients (ASA I–II, aged between 30–65) under-
going inguinal hernia repairment under epidural anesthesia were assigned into
two groups receiving 0.75%, 15 mL ropivacaine (Group I) or 0.75%, 15 mL
ropivacaine combined with 10 mcg sufentanil (Group II). The spread and dura-
tion of sensory anesthesia was assessed by pinprick, and that motor block
was assessed using a Modified Bromage Scale. A blinded observer evaluated
onset time and regression of motor and sensory block, quality of analgesia,
hemodynamic parameters, time to first analgesic requirements and all side
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effects. Pain was measured on a visual analog scale (VAS: 0: no pain; 10 cm:
unbearable pain). SPSS for Windows 10.0 were used in statistical analysis and
p values �0.05 was considered statistically significant.
Results: There were no differences in respect of patient characteristics, ini-
tial onset and degree of motor block, quality of analgesia, peak sensory
block level and all side effects. VAS scores and haemodynamic parameters
were similar. The onset time of sensory block was 4.93 � 0.69 min and
3.72 � 1.37 min in Group I and II respectively (p � 0.001). The time to first
analgesic requirement was longer, although the two-segment regression
time was shorter in Group II (p � 0.001).
Conclusion(s): Epidural anesthesia with ropivacaine plus sufentanil provided
efficient pain relief, haemodynamic stability and minor side effects. A clinical
concern regarding patient satisfaction, the rapid regression of sensory and
motor block and longer duration of analgesia might be advantageous.
Reference:
1 Svedberg K, McKenzie J. J Clin Pharm Ther 2002 Feb;27(1):39–45.

A-403
Low back pain after epidural anaesthesia: two different
approaches
A. Louizos, S. Hadzilia, E. Samanta, T. Papavasilopoulou, 
C. Koraka, L. Georgiou

Department of Anaesthesiology, Hippocration General Hospital, 
Athens, Greece

Background and Goal: Low back pain (LBP) is a common minor yet
unpleasant complication after epidural anaesthesia. Different mechanisms
are suggested such as needle trauma and myotoxicity of local anaesthetic.
The aim of our study was to determine the incidence of low back pain
depending on two different approaches of the epidural space: median and
paramedian approach.
Material and Methods: 273 ambulatory patients ASA I–II, aged 20–73
years old undergoing lumbar epidural anaesthesia (levobupivacaine 0.5%)
were assigned randomly to one of the two groups of the study. Group M
(n � 142) in which epidural puncture was performed by median approach
and group P (n � 131) in which epidural puncture was performed by para-
median approach (lateral position, L4/5 or L3/4 interspace). In both groups
needle Tuohy 18 G was used. All patients were mobilised 6–7 hrs after oper-
ation. We recorded the number of epidural puncture attempts and the occur-
rence and duration of backache in the patients. All patients were followed up
for 20 days. In the case of backache mild analgesics and NSAIDs were pre-
scribed together with rest. Statistical analysis was achieved by using chi-
square test and ANOVA-one way.
Results and Discussion: Both groups were comparable. The results are
shown in the next table:

Group M Group P 

Number of patients with LBP (%) 6 (4.5%) 2 (1.5%)*
Number of epidural attempts in patients with LBP 1.7 � 0.8 1.4 � 0.7
Number of epidural attempts in all patients 1.7 � 0.7 1.4 � 0.6
Duration of LBP (days) 8 � 2 5 � 2*

*P � 0.05

Conclusions: Taking into consideration the above results the paramedian
approach of the epidural space seems to be associated with a lower inci-
dence of low back pain.

A-404
The effect of epidural anaesthesia on the course of isolated
continuous hyperthermic perfusion chemotherapy (CHPCH)
A. Dylczyk-Sommer, T. Jastrzebski, M. Wujtewicz

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

Background and Goal of Study: Concomitant application of chemother-
apy and hyperthermia significantly improves the results of cancer treatment.
Real hyperthermia above 40 degree C is most effective. Extracorporeal 
circulation is used for heating and perfusion of the extremity with the
chemotherapeutic agents.
Materials and Methods: 21 patients, aged from 26 to 72 years, ASA II,
were treated with CHPCH for recurrent melanoma. The patients were divided
into two groups. Group A consisted of 10 patients treated under general
anaesthesia and group B included 11 patients operated under general anaes-
thesia combined with continuous epidural analgesia.

The time of heating of the extremity and the highest temperature achieved
during the procedure were assessed. The results were verified statistically
with the Student’s t-test, with the significance level at p � 0.05.
Results and Discussions: In group A, mean time of heating was 92,7
min � 41,3 min and the mean temperature achieved was 39,7 degree C �

1,07. In group B, heating lasted 59 min � 27 min on the average, and the
mean temperature achieved was 40,5 degree C � 0,97.
Conclusion(s):
1. The time of heating of the extremity and the extracorporeal perfusion

phase were shorter in the patients under combined epidural and general
anaesthesia.

2. In both groups mean temperature was almost the same.
3. Despite full dose of heparin was administered no local complications

were noted.
References:
1 J. van der Zee, et al., Eur J Cancer, 1997, 10, 1546–50
2 F. Di Filippo, et al., World J Surg, 1995, 18, 359–62

A-405
Effect of thoracic epidural anaesthesia on desflurane 
and sevoflurane requirement during major abdominal 
surgery
P. Panousis, T. Rössel, A. Heller, R. Litz, T. Koch

Department of Anaesthesiology and Intensive Care Medicine, University
Hospital Carl-Gustav-Carus, Dresden, Germany

Background and Goal of Study: The combination of epidural and general
anaesthesia during major abdominal surgery decreases the dose require-
ment of volatile anaesthetics. However, “light” anaesthesia may result in
inadequate depth of hypnosis and intraoperative awareness. The aim of the
present study was to determine the endtidal concentration of desflurane and
sevoflurane during combined anaesthesia under neuromonitoring by BIS®

and Narcotrend™.
Materials and Methods: After institutional approval and written informed
consent, forty patients (ASA II–III), undergoing major abdominal surgery
under combination of general and epidural anaesthesia, were randomly
assigned to two groups, receiving either desflurane or sevoflurane for main-
tenance of general anaesthesia. Intraoperative analgesia was provided by
epidural application of 10 ml ropivacaine 0.3% and 10 
g sufentanil every 60
min. Following incision, endtidal concentration was then reduced stepwise
under monitoring of anaesthetic depth to a maximum Narcotrend stage of
D1 (55) or BIS level of 55. Increases in the mean arterial pressure for more
than 20% to baseline values were treated by increasing the volatile anaes-
thetic to 1 MAC and additional rescue analgesia with remifentanil infusion,
respectively. Patients were interviewed following surgery and two days later
for intraoperative awareness and recall.
Results and Discussions: Performance of combined anaesthesia was
possible in all patients. There were no differences were in patients’ charac-
teristics, type and duration of surgery. Endtidal concentration of desflurane
and sevoflurane could be reduced from 1 MAC (2,9 � 0,1 to 0,9 � 0,2 and
1,0 � 0,05 to 0,4 � 0,1 Vol%) to 0,5 MAC and 0,4 MAC respectively.
Intraoperative epidural analgesia was sufficient and rescue analgesia with
remifentanil was not applied. None of the patients reported intraoperative
awareness or recall. Extubation times were 90 � 12 and 87 � 9 sec respec-
tively following discontinuation of volatile anaesthetics.
Conclusion: Monitoring of anaesthetic depth during combined anaesthesia
allows an individual adjustment of the endtidal concentration of desflurane
and sevoflurane, providing stable haemodynamics, short recovery with no
signs of intraoperative awareness or recall.

A-406
The benefits of intra- and postoperative use of epidural
analgesia in patients undergoing liver surgery
D. Wiessner, R.J. Litz, A. Weiland, R. Konopke, A.R. Heller, 
J. Gastmeier, T. Koch

Department of Visceral, Thoracic and Vascular Surgery, University Hospital,
Dresden, Germany

Background and Goal of Study: Prolonged gastrointestinal dysfunction is a
common early complication in patients receiving major abdominal surgery,
resulting in delayed rehabilitation and prolonged hospital stay. Multimodal col-
laborate clinical pathways can implement sympathicolytic methods for pain
relief like epidural analgesia, providing much more than pure analgesia as
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opposed to intravenous opioid analgesia. However, concerns have been voiced
in regards to epidural analgesia during types of surgery with an increased risk of
intraoperative bleeding. The purpose of the present study was to evaluate the
effects of intra and postoperative epidural analgesia on blood loss, transfusion
requirement and postoperative restoration of gastrointestinal function.
Materials and Methods: The records of 269 patients receiving liver resec-
tion between 1994 and 2003 were analysed regarding the intra and postop-
erative use of epidural analgesia. Blood loss, transfusion requirements as
well as gastrointestinal dysfunction and time to first oral intake were recorded.
Absence of bowel sounds and defaecation for more than 4 postoperative
days were regarded as gastrointestinal dysfunction.
Results and Discussions: Complete records could be analysed in 238
patients. 27 patients were treated by thoracic epidural analgesia (group TEA)
and 111 patients received patient controlled intravenous analgesia with pir-
itramide (group PCIA) due to contraindications against central neuraxial
blocks or refusal. Groups did not differ regarding patient characteristics,
type and duration of surgery as well as intraoperative blood loss and trans-
fusion requirements. Duration of gastrointestinal dysfunction was significantly
reduced in group TEA (2.7 � 1.6d vs 4.1 � 1.6d; p � 0.0005), as was first
oral intake of solid food (3.4 � 1.1d vs 4.3 � 1.6d; p � 0.01). Need for ICU
admission and mechanical ventilation was likewise reduced in TEA.
Conclusion(s): There was no evidence of increased blood loss or need for
transfusion by the intraoperative use of TEA. TEA rather than PCIA offered
striking benefits regarding restoration of regular gastrointestinal function.
Therefore, implementing TEA within a collaborate pathway may result in a
favourable outcome in patients undergoing liver resection.

A-407
Effect of epidural ropivacaine concentration on desflurane
requirement during major abdominal surgery under
monitoring the anaesthetic depth – a randomized, 
controlled, double blind investigation
P. Panousis, R. Litz, O. Vicent, A. Heller, T. Koch

Department of Anaesthesiology and Intensive Care Medicine, University
Hospital Carl-Gustav-Carus, Dresden, Germany

Background and Goal of Study: The intraoperative use of epidural analgesia
in combination with general anaesthesia provides stable intraoperative haemo-
dynamics and reduces requirement of volatile anaesthetics. The aim of the
present study was to investigate the effects of different doses of epidural appli-
cated ropivacaine on dose requirement of desflurane during combined anaes-
thesia under monitoring of anaesthetic depth by BIS® and Narcotrend™.
Materials and Methods: After institutional approval and written informed con-
sent, 60 patients (ASA II–III), undergoing major abdominal surgery under com-
bined anaesthesia, were randomly assigned to 3 groups receiving 10 ml
ropivacaine 0.5% and 5 
g sufentanil, 10 ml ropivacaine 0.2% and 5 
g sufen-
tanil and placebo 10 ml NaCl 0.9% (groups 1–3, respectively) every 60 minutes
for intraoperative analgesia. Following incision, endtidal concentration of des-
flurane was then reduced under monitoring of anaesthetic depth to a maximum
Narcotrend stage D1 (55) or BIS level of 55. Increases in mean arterial pressure
for more than 20% to baseline values were treated by increasing desflurane
concentration to 1 MAC and additional rescue analgesia with remifentanil.
Results and Discussion: Endtidal concentration of desflurane could be
significantly reduced from 2.8 � 0.2 Vol% to 1.2 � 0.3 Vol% (0.5 MAC) and
to 1.5 � 0.5 Vol% (0.6 MAC) in groups 1 and 2, respectively (p � 0.005). In
group 3, reduction of desflurane requirement could not be achieved; addi-
tional remifentanil infusion was required for rescue analgesia (1.4 � 0.7 mg
remifentanil/h). Patients in group 1 received significantly more norepineph-
rine (60 � 38 
g/h) for patients in group 2 (40 � 18 
g/h) and group 3
(28 � 19 
g/h) for restoring mean arterial pressure (p � 0.005).
Conclusion: Epidural application of ropivacaine during combined anaes-
thesia reduces dose depended requirement of desflurane. Under compara-
ble anaesthetic depth, a concentration of 0.2% of ropivacaine provided
adequate intraoperative analgesia resulting in less haemodynamic side effects
compared to a 0.5% concentration.

A-408
The effects of combined epidural anaesthesia on recovery 
in kidney donation patients
I. Mertens zur Borg, E. Knulst, S. Roubos, J. Klein

Department of Anesthesiology, Erasmus UMC, Rotterdam, The Netherlands

Background and Goal of Study: In this preliminary study we evaluated 
the hypothesis that combined epidural with general anaesthesia insures

convenient and shorter postoperative recovery compared with general anaes-
thesia alone in patients undergoing traditional open donor nephrectomy.
Materials and Methods: 17 patients, who were randomised to either just
general anaesthesia (group A, 7 patients) or a combined general with epidural
anaesthesia (group B, 10 patients). Analgesia in group A was maintained
with sufentanil, and in group B with bupivacain 0.25% with 2 
g sufen-
tanil/cc. After the operation group B received morphine epidural, group A
received morphine i.v. After that all patients were given a PCA pump with
morphine.

Those patients were interviewed preoperatively, and 15 and 40 minutes
after detubation. A Mini Mental State Examination (MMS) and VAS-scores
concerning pain, fatigue, nausea and discomfort were used.
Results and Discussions: Data are shown in the tables:

Pain Fatigue Nausea Discomfort

Group A 6.3 (2.7) 4.7 (3.4) 1.4 (2.1) 5.6 (2.9)
Group B 1.8 (2.9) 2.4 (3.3) 1.1 (2.7) 2.6 (2.9)
t-test 0.005 0.18 0.78 0.06

Mean VAS-scores (�sdv) 40 min. after detubation

Detubation MMS 15 MMS 40

Group A 28.6 (26.9) 25.9 (2.1) 27.1 (3.1)
Group B 11.1 (7.2) 26.3 (4.2) 27.3 (3.2)
t-test 0.07 0.81 0.92

Mean detubation time in min. (�sdv) after end of operation, and MMS-Score (�sdv), 
15 and 40 min. after detubation.

Conclusion(s): These preliminary data suggests that the chosen anaesthe-
sia technique (general combined with epidural anaesthesia) has no signifi-
cant effect on the postoperative mental score. However VAS-scores for
pain, fatigue and discomfort, and moment of detubation, show a preference
for the combination technique.

A-409
The effect of postoperative epidural analgesia vs NCA
morphine on pain and rehabilitation after surgery 
for hip fracture: A randomized, doubleblinded, 
placebo-controlled study
N.B. Foss, B.B. Kristensen, M.T. Kristensen, P.S. Jensen, H. Kehlet

Department of Anesthesiology, Hvidovre University Hospital, 
Hvidovre, Denmark

Background and Goal of Study: Hip fracture surgery is characterized by a
high demand for rehabilitation and a significant risk of perioperative morbid-
ity and mortality (1). Postoperative epidural analgesia may reduce postoper-
ative morbidity, and has been shown to facilitate rehabilitation in elective
orthopedic procedures. No studies exist on the effect of postoperative
epidural analgesia on pain and rehabilitation after hip fracture surgery.
Materials and Methods: Sixty patients were included in a randomized,
double-blind study comparing 4 days of continuous postoperative epidural
infusion of 4 ml h�1 of bupivacaine 0,125% and morphine 50 mcg ml�1 ver-
sus placebo (saline). Both patient groups received balanced analgesia and
intravenous nurse-controlled analgesia with morphine. All patients followed
a well-defined multimodal rehabilitation program (2). Assessment of pain
and the ability to participate in four basic physical exercise functions, were
done on each of the first four postoperative days.
Results and Discussions: Epidural analgesia provided superior dynamic
analgesia during all basic physical functions on the 1st and 2nd postopera-
tive day, and patients were significantly less restricted by pain on these
days, where pain was the dominating restricting factor in the placebo group.
Motor blockade was not a restricting factor during epidural analgesia.
Despite improved pain relief, scores for recovery of physical independence
were not different between groups on any days. Further optimization of peri-
operative care could potentially translate this superior analgesia into
increased rehabilitation.
Conclusions: Postoperative epidural analgesia after hip fracture surgery
provides superior analgesia and attenuates pain as a restricting factor dur-
ing rehabilitation without clinically relevant motor dysfunction.
References:
1 Foss NB, Kehlet H. Mortality analysis in hip fracture patients receiving fast track

rehabilitation: Implications for design of future outcome trials. Br J Anaesth 2005; 
94: 24.

2 Kehlet H, Dahl JB. Anaesthesia, surgery, and challenges in postoperative recovery.
Lancet 2003; 362 (9399): 1921–8.
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A-410
Comparison of epidural ropivacaine, epidural bupivacaine
and conventional opioid analgesia for pectus 
excavatum repair
M. Walaszczyk, P. Knapik, H. Misiolek, J. Karpe

Department of Clinical Anaesthesia, Silesian School of Medicine, 
Giwice, Poland

Background and Goal of Study: Thoracic epidural analgesia (TEA) is
increasingly used for pectus excavatum repair (PER) [1, 2]. The aim of this
study was to compare continuous thoracic epidural infusion of ropivacaine
(R), bupivacaine (B) and conventional opioid analgesia (O) for perioperative
analgesia in children undergoing PER.
Materials and Methods: 60 children (11–18 years) were randomized to
receive either 0,5% R with 7,5 
g/ml fentanyl (n � 20) or 0,375% B with
7,5 
g/ml fentanyl (n � 20) by epidural infusion. Children were recruited to O
(n � 20) when the epidural catheter was not inserted due to the lack of par-
ent’s consent or technical difficulties. Standard general anaesthesia, supple-
mented by epidural infusion was performed. In the postoperative period
epidural infusion of 0,1% Ropivacaine with 6 
g/ml fentanyl, 0,075%
Bupivacaine with 6 
g/ml fentanyl or repeated s.c. injections of morphine
(0,1 mg/kg every 5 hours) were administered. Standard haemodynamic
parameters and the level of pain (Prince Henry Hospital Pain Score – PHHPS,
Numerical Rating Scale – NRS) were recorded. Sedation score (Ramsay
Score – RS) and side-effects were also noted. Data were compared with the
use of ANOVA and Kruskal-Wallis test. p � 0,05 was considered significant.
Results and Discussions: Extubation time was shorter in both epidural
analgesia groups , when compared to O group (8 � 5 for R, 10 � 4 for B and
30 � 15 for O, p � 0.01). Haemodynamic stability was comparable in R and
B group with the mean heart rate being significantly lower in both epidural
groups in comparison to O group. Level of pain and the requirement of “res-
cue” analgesia was higher in O group and comparable in both epidural groups.
Conclusions: TEA combined with general anasthesia is superior to general
anesthesia alone for PER in children. Epidural analgesia with R is comparable
to B in this group of patients.
References:
1 Barros F. et al. Paediatr Anaesth 2004; 14: 192.
2 Nuss D. et al. J Pediatr Surg 1998; 33: 545.

A-411
Pain management in uterine fibroid embolization
J. Mañero, L. Ortuño, C. Pulido, I. Landajuela, D. Neira, I. González

Department of Anaesthesiology, Hospital of Sabadell, Sabadell, Spain

Background and Goals: The embolization of intramural uterine myomas 
is an alternative to hysterectomy. It is an interventionist radiological 
technique, through the femoral artery, in which one or several myomas 
are located and embolized with acrylic microspheres. Acute ischemia pro-
vokes intense pain that needs to be properly relieved, during the first 
24 hours at hospital and later at home, so we need to seek to best form of
pain relief for our patients (1).
Material and Methods: Prospective observational study, women sched-
uled for myomas embolization are involved. Lumbar Epidural catheter is
placed, and a first dose of 10 ml Bupivacaine 0,25% with epinephrine � 50 
g
of fentanyl is administered before the procedure begins. During the tech-
nique we provide a conscious sedation to the patients with midazolam
(1–3 mg) or remifentanil perfusion 0,025–0,05 
g/kg/min. Once the tech-
nique ends, an epidural catheter in modality of patient controlled analgesia
(PCA), is started with bupivacaine 0,1% with epinephrine � 2 
g fentanyl/ml,
5 ml bolus, 20 minutes lockout and no background infusion. This analgesic
guideline is maintained for 18–24 hours. Once discharged, an oral analgesia
is provided during one week.
Results: 25 patients were included: unique myoma (17) and polimy-
omatose uterus (8). The size of myomas was between 49–109 mm. 9
patients required the administration of epidural bolus during the procedure.
The average of hospitalization was 34,78 hours (24–96). 19 patients
declared to have controlled pain, visual analogue scale (VAS) 4–5 and 6
cases presented VAS 	 5. We have not found correlation between the size
of myoma and the pain score.
Conclusions: Myoma embolization technique produces a painful acute
ischemia. Epidural infusion via PCA with bupivacaine and fentanyl seems to
provide a good pain relief.
Reference:
1 Siskin GP, Bonn J, Robert L. et al. Uterine fibroid embolization: pain management.

Techniques in Vascular and Interventional Radiology 2002; 5(1): 35–43.

A-412
72 h epidural infusion of 0.125% levobupivacaine reduces
patient-controlled morphine consumption and improves 
pain relief after major knee surgery
G. Fanelli, A. Casati, C. Casimiro, A. Faluhelyi, I. Kerenyi, 
F. Lopez-Timoneda, J. Medina, R. Ostroff, T. Papp, G. Torri, X. Kovacs

Department of Anesthesia and Pain Therapy, University of Parma, 
Parma, Italy

Background and Goal of Study: This prospective, randomised, open-
label, multicenter investigation tested the hypothesis that epidural infusion
of 0.125% levobupivacaine from 24 to 72 h after major knee surgery still
reduces morphine consumption.
Materials and Methods: The study was conducted in 13 hospitals in Italy,
Hungary and Spain. With ethic committee approval and written informed
consent 186 patients, who had received epidural analgesia with 0.125% lev-
obupivacaine for first 24 hours after knee replacement surgery were ran-
domly allocated to receive either epidural infusion of 0.125% levobupivacaine
with IV PCA morphine for rescue analgesia (group Levo, n � 90) or IV PCA
morphine alone (group Control, n � 96) for the following 48 hours (up to 72
hours). Patients were observed at 6 hour intervals. The degree of pain
(100 mm VAS), time to first PCA request, hourly morphine consumption, and
safety parameters were recorded.
Results and Discussions: No differences in anthropometric variables were
observed between the two groups. The degree of pain was less from 6 to
48 h hour after randomisation in group Levo than in group Control
(P � 0.05). Mean (SD) morphine PCA consumption per hour was 0.52 �

0.9 mg in the Levo group and 0.83 � 0.9 mg in the Control group (P �

0.008), while first PCA morphine request occurred after 2.9 � 6 (range:
0.0–36) h in the Levo group and 0.8 � 0.8 (range: 0.0–3.7) h in the Control
group (P � 0.0001). In the Levo group a Bromage’s score 	1 was reported
in 3 cases (3.3%) at the 48 h and 1 case (1.1%) at the 72 h, while no patients
in the Control group showed a Bromage score 	1 (P � 0.11 and P � 0.48,
respectively). No severe adverse events related to study drug were reported
in either group.
Conclusion(s): Prolonging epidural infusion of 0.125% levobupivacaine for
up to 72 h after major knee surgery reduces hourly PCA morphine con-
sumption and improves the quality of pain relief without affecting recovery of
motor function as compared to intravenous PCA morphine.

A-413
Throracic epidural analgesia reduces incidence and duration
of prolonged mechanical ventilation in patients undergoing
transsternal thymectomy for myasthenia gravis
D. Wiessner, R.J. Litz, S. Seifert, T. Roessel, A.R. Heller, J. Gastmeier, 
T. Koch

Department of Visceraal, Thoracic and Vascular Surgery, University
Hospital, Dresden, Germany

Background and Goal of the Study: Patients suffering from myasthenia
gravis (MG) have an increased risk for prolonged mechanical ventilation and
pulmonary complications following transsternal thymectomy. In 1998 tho-
racic epidural analgesia (TEA) was implemented as a method of intra and
postoperative analgesia within a clinical pathway in such patients in our insti-
tution. The purpose of the present study was to examine the incidence and
duration of ventilatory support as well as pulmonary complications in myas-
thenia patients undergoing thymectomy.
Material and Methods: After institutional approval the records of 40 con-
secutive MG-patients undergoing transsternal thymectomy between 1/1998
and 9/2004 were examined. All patients received general anaesthesia (GA)
with desflurane up to 1 MAC in 50% N2O/O2 for maintenance, propofol or
thiopentone for induction, and reduced doses of muscle relaxants to facilitate
tracheal intubation. All patients were offered thoracic epidural analgesia for
intra and postoperative analgesia, however, only 20 patients received TEA
(group TEA) due to contraindications or refusal. Patients without TEA (group
GA; n � 20) received fentanyl to maintain MAC values for desflurane below 
1 MAC (age-adjusted) and piritramide for postoperative analgesia (group GA).
Results and Discussions: Groups did not differ regarding patients charac-
teristics, stage of MG (Ossermann’s score) and daily doses of cholinesterase
inhibitors. No patient required prolonged mechanical ventilation in group TEA,
however, 38% of patients could not be extubated immediately in group GA
(p � 0.01). Mean duration of postoperative ventilatory support was 36 �

53 min (range 20–130 min). The need for ventilatory support did not 
correlate with cholinesterase demand or muscle relaxant used for intuba-
tion. Re-intubation was never necessary. No pulmonary complications
occured in either group. All patients with TEA could be transferred to a 
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normal ward after a short PACU stay, therefore bypassing intensive care or
intermediate care units.
Conclusion(s): The use of TEA for analgesia during anaesthesia reduces
the need for prolonged postoperative mechanical ventilation in myasthenia
gravis patients, doesn’t increase the risk of pulmonary complications and
may lessen costs by reducing the need for postoperative intensive or inter-
mediate care therapy.

A-414
Patient controlled epidural analgesia for major urologic
surgery. Influence of different dosage regimen on quality 
of analgesia, side effects and economics
H. Sebastian, R.J. Litz, D. Wiessner, O. Vicent, A.R. Heller, T. Koch

Department of Anaesthesiology, University Hospital Dresden, 
Dresden, Germany

Background and Goal of Study: The efficiency of patient controlled
epidural analgesia (PCEA) following major surgery has been demonstrated.
Additional beneficial effects like abdominal or thoracic sympathicolysis
which play a major role within multimodal clinical pathways have not been
considered in previous studies. The purpose of the present study was there-
fore to evaluate differences in quality of analgesia, unintended as well as
beneficial side effects, and economics using different dosage regimes for
PCEA.
Materials and Methods: After institutional approval and written informed
consent 120 patients undergoing major urological surgery in combined gen-
eral and epidural anaesthesia were randomly assigned to 3 groups: group 1
basal infusion rate (BR) 0 ml/h, group 2 BR 5 ml/h und group 3 BR 10 ml/h. 
In all groups patient-controlled bolus application of 5 ml was possible.
Ropivacaine 0.2% and sufentanil 0.5 
g/ml were used. For a minimum of 72
hours quality of analgesia was assessed by visual analog scale (VAS), blood
pressure and heart rate, onset of bowel sounds and defecation, as well as
unintended side effects (drowsiness, nausea, pruritus) were recorded.
Results and Discussions: 114 patients underwent complete observation.
Groups did not differ regarding patients characteristics and duration of sur-
gery. Hypotension was more common during the first 12 hours in group 1
and 2 [right figure]. There were no differences regarding quality of pain relief
and onset of bowel sounds and first defecation. The amount of analgesic
drugs required and therefore costs of pain relief differed significantly [left 
figure]. Patients in group 1 suffered more drowsiness and fatique.

Conclusion(s): In patients undergoing major urological surgery the use of
different basal infusion rates for PCEA provide a similar quality of pain relief
and return of gastrointestinal function. However, using no or low BR reduces
the incidence of undesired side effects as well as hospital costs.

A-415
Bacterial contamination of epidural catheters used for
combined spinal-epidural analgesia
D. Stamenkovic, Z. Jankovic, K. Djukic, D. Andjelkovic, V. Rankovic, 
Z. Slavkovic, T. Randjelovic

Department of Anaesthesia, St Jamess University Hospital, Leeds, 
United Kingdom

Background: The aim of this study was to explore the bacteria presents on
epidural catheters (EC) during combined spinal epidural analgesia (CSE)
after three days stay.
Methods: Prospective, randomized study was designed to compare two
different approaches for CSE: thoracic EC (TEC) (T6-7) for patients undergo-
ing upper abdominal surgery and spinal (L2-3) and CSE “needle through

needle technique” which was performed in patients (pts) undergoing col-
orectal surgery in L2-3 interspinous space (LEC). The skin preparation was
performed by alchocol and povidone ioidine applied with an abrasive
sponge and in widening circle manner outward from point to the periphery.
Epidural bupivacaine 0.25% was started preoperatively (10 ml) and was
continued during surgery. EC were removed 72 hours after placement by
sterile technique. The part of the catheter from tip to skin was incubated in
sterile tube and transferred to the laboratory. EC were rinsed in 1% dextrose.
After 10 hours incubation period on 37°C, all materials were spread out on
blood agar and incubated at 37°C for 10 days. Differential analysis of
microorganisms was performed after incubation using morphological, 
physiological and serological criteria. Data analysis was performed by Chi
square test. P � 0.05 was considered as significant.
Results: Epidural punction was successful after first attempt in 34.6%
(27/78) in thoracic region and 67.9% (53/78) in lumbar region. The maximum
number of TEC attempts was 9. Significantly greater number of epidural
punctions was in TEC (3 vs 1, Chi square test, p � 0.003). TEC 78.2%
(61/78) and LEC 74.4% (58/78) were steril. Staphylococcus epidermidis was
isolated on 19.2% of EC in both groups (15/78). Accinetobacter spp was
isolated in 1.3% of EC in both groups (1.3%). Enterobacter spp was isolated
on 1.3% (1/78) LEC. Staphylococcus aureus was present in 1.3% (1/78) TEC
and 2.6% (2/78) in LEC. Escherichia coli was present in 1.3% (1/78) in LEC.
No infection on punction sites neither meningitis nor epidural abscess were
recorded in these patients. There is no significant difference between groups
in bacterial presentation on epidural tips in TEC and LEC (Chi square test,
p � 0.640).
Conclusion: Although the number of epidural punction attempts was sig-
nificantly greater in thoracic group, the number of contaminated EC was
greater in lumbar group. This finding suggest that kind of operation as col-
orectal surgery had influence. We suggest routine catheter check whenever
CSE technique is employed.

A-416
Ropivacaine vs. Bupivacaine for epidural PCA. The incidence
of urinary retention assesed by bladder ultrasound, 
a randomized controlled study
Z. Goldik, B. Bernfeld, A. Reuveny, M. Czarnowicki, A. Eden, R. Pizov

Department of Anesthesiology and Intensive Care Medicine, Carmel Lady
Davis Medical Center, Haifa, Israel

Background and Goal of Study: Epidural PCA (EPCA) may cause urinary
retention [1]. We hypothesized that use of Ropivacaine (Rop), a local anes-
thetic with less motor blockade [2] than Bupivacaine (Bup) and with no opi-
oids added [3] will be associated with less urinary retention.
Materials and Methods: After ethical committee approval and informed
consent, 72 patients undergoing joint arthroplasty under general anesthesia,
with no previous urinary problems were included and randomly assigned 
to one of three groups of EPCA: Rop (0.2%) from 8 to 10 cc/h; Bup 
0.125% with Fentanyl (F) 5 mcg/cc 4 to 6 cc/h; and Rop (0.2%) with F
5 mcg/cc 4 to 6 cc/h. Urinary bladder volume was determined using the
ultrasound scanner and a volume of 400 cc was used as threshold for
catheterization. Categorical variables were compared between the 3 treat-
ment groups using the Chi-square test and Fisher exact test. Data presented
as mean � SD.
Results and Discussions: Urinary retention was found in 34.7% of the
patients. Analgesia was adequate and similar in all three groups. There was
no difference in the incidence of urinary retention or motor block between all
three groups (Table).

Variables Rop Bup � F Rop � F

Gender (F/M) 15/9 15/9 14/10
Age 67.46 � 9.1 72.67 � 9.8 74.29 � 8.0
Urinary bladd. volume (ml) 412 � 271 412 � 384 434 � 337
Urinary catheterization 9/24 (37.5%) 8/24 (33.3%) 8/24 (33.3%)
Maximum VAS 5 � 3 3 � 3 3 � 2

Conclusion(s): No advantages were found for using Ropivacaine. Epidural
opioids did not influence the incidence of urinary retention. The urinary blad-
der scan might be useful to assess post-operative urinary retention.
References:
1 Riordan JA. et al. EJA 2000; 17: 431–435.
2 Kampe S. et al. Anesth Analg 1999; 89: 395–398.
3 Dray A. Anesthesiology 1988; 68: 323–324.
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A-417
Parasacral sciatic nerve block: Which component to
stimulate?
O. Itani, B. Hagon, S.J. Hosseini Bigdoli, P. Van der Linden

Department of Anaesthesia, CHU Brugmann, Brussels, Belgium

Background and Goal of Study: Mansour described an approach to the
sciatic nerve block that is easy to perform and to teach (1). The aim of this
prospective randomised double blind study was to compare the efficacy of
the block performed by this approach when stimulation was obtained either
by the tibial or the peroneal motor response.
Materials and Methods: After local ethics committee approval, 26 ASA
1–3 patients scheduled for elective lower limb surgery who gave informed
consent were included. Patients were randomised to receive a parasacral
sciatic nerve block, as described by Mansour’s technique, using a nerve
stimulator (intensity � 0,5 mA, time 100 
s, frequency 1 Hz), looking for tib-
ial motor response (Group 1: N � 14) or peroneal motor response (Group 2:
N � 12). After the desired motor response was obtained, a solution of 10 ml
2% lidocaïne with epinephrine 1/200 000 and 10 ml 0,75% ropivacaïne was
slowly injected through the needle. Sensory and motor blocks were
assessed every 5 min during 30 min by an anaesthesiologist blinded to the
type of motor response that was elicited. If the block was not complete
30 min after injection of the local anaesthetics, it was considered as having
failed, and anaesthesia was supplemented with intravenous agents.
Variables were compared between groups using unpaired t-test and Fisher’s
exact test where appropriate.
Results and Discussions:

Group 1* Group 2 P

Age (years) 41 � 20 50 � 12 NS
Weight (kg) 73 � 18 76 � 16 NS
Height (cm) 172 � 9 170 � 8 NS
Sex (M/F %) 57/43 50/50 NS
Time to perform the 180 � 89 222 � 63 NS
block (sec)

Min stimulation (mA) 0.42 � 0.04 0.40 � 0.06 NS
Max stimulation (mA) 2.56 � 1.40 3.22 � 1.21 NS
Success rate (%) 78.6 16.6 0.002

* in one case, the randomised motor stimulation could not be obtained.

Success rate for complete block was higher in group 1 than in group 2. This
might be explained by local anatomic reasons (diffusion capacities accord-
ing to the importance of each component).
Reference:
1 Mansour NY. Reg Anesth 1993; 18: 322–323.

A-418
Phantom pain after amputation: Interest of preoperative
regional anaesthesia?
F. Decamps, C. Pellé, E. Robin, M. Fleyfel, B. Thielemans, P. Scherpereel

Department of Anesthésie Réanimation II, CHRU Lille Hôpital Claude
Huriez, Lille, France

Introduction: 60% of amputees suffer from phantom limb pain within the
first week after amputation and pain remain incapacitating from 10% to the
first year.

Preoperative epidural blockade may reduce the incidence of phantom
pain. However, when patients are under anticoagulant or antiagregant ther-
apy, epidural analgesia may appear hazardous. The regional analgesia by
peripherical block may be a solution.
Patients and Methods: After approval by the Hospital Ethical Committee,
50 patients were scheduled for lower limb amputation, because of ischemic
disease. They were allocated in two groups randomised: group A (n � 23)
received a regional anaesthesia with blockade of the lumbar plexus (poste-
rior approach) and blockade of the sciatic nerve by ropivacaine 7.5 mg/ml,
just before the general anaesthesia, group B (n � 27) received general
anaesthesia. Both groups had the same post operative analgesia, using
propacetamol and morphin.

Each patient was asked about preamputation pain, phantom and stump
pain (visual analogy score was recorded) after one day, seven days, one
month and three months after amputation.
Results: There was no significant difference for the both group for the
phantom limb and stump pains in all periods.

There was no difference in the onset between groups at any of the post-
operative assessments for phantom limb pain. There was a significant rela-
tion between preamputation pain and stump pain at one day (p � 0,046) and
seven days (p � 0,014).

Conclusion: Preoperative regional analgesia does not decrease the inci-
dence of phantom limb and stump pains until three months. Preamputation
pain significantly increases the incidence of stump pain at one and seven
days.
References:
1 Ann R Coll Engl 94; 76: 324–326.
2 Anesth Analg 91; 72: 300–303.

A-419
Propofol versus sevoflurane in the prevention of epidural
morphine-induced pruritus
A. Pandazi, P. Matsota, S. Matiatou, S. Kontogianopoulou, 
G. Grigoropoulou, G. Kostopanagiotou

Department of Anaesthesiology, Attikon University General Hospital,
Athens, Greece

Background and Goal of Study: We examined the efficacy of intraoperative
propofol administration to prevent pruritus induced by epidural morphine.
Materials and Methods: Seventy patients ASA I and II undergoing com-
bined epidural and general anaesthesia for hysterectomy participated in 
this prospective, randomised study. They were randomly assigned to two
groups: the group in which anaesthesia was induced with propofol and fen-
tanyl, and maintained with propofol-N2O (group P), and the group in which
anaesthesia was induced with thiopental and fentanyl and maintained with
sevoflurane-N2O (group S). All patients received 3 mg epidural morphine
bolus one hour before the end of surgery. The incidence and severity of pru-
ritus were evaluated every 4 hours for the first 12 hours postoperatively by
blinded observers.
Results and Discussions: The total incidence of pruritus was significantly
higher in group S compared to group P (p � 0.024). This difference was
established between 4 and 8 hours postoperatively. There were also signifi-
cantly more patients reporting severe pruritus in group S compared to group
P (p � 0.03).
Conclusion: Propofol used for induction and maintenance of anaesthesia
may reduce the incidence and severity of pruritus induced by epidural mor-
phine, the first 8 hours postoperatively.
Reference:
1 Kjellberg F, Tramer M. Pharmacological control of opioid-induced pruritus: a quanti-

tative systematic review of randomized trials. EJA 2001; 18: 346–57.

A-420
MLAC Determination of Levobupivacine in continuous
femoral nerve block for analgesia after total knee
replacement
S. Lalieu, E. Dereeper, M. Sosnowski

Department of Anesthesiology, CHU Saint-Pierre, Brussels, Belgium

Background and Goal of Study: Excellent postoperative analgesia after
total knee replacement (TKR) could be achieved by a continuous femoral
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nerve block1 (FNB). The local anesthetic concentration should be adjusted to
provide adequate pain relief, while preventing side effects and useless motor
block. We designed this study to determine the minimal local anesthetic con-
centration (MLAC) of Levobupivacaine in a continuous FNB after TKR.
Materials and Methods: After approval of our local ethic committee, 25
consecutive ASA 1–3 patients aged 60 to 85 years were included in this
study. Under light sedation, we performed a FNB, inserted a perineural
catheter (Contiplex 50 mm, B.Braun, Germany) and administred 3 ml/kg of
Levobupivacaine 0,5% with epinephrine 1:200000. After completion of
anesthesia, the first enrolled patient received a PCA device with a 0,15%
concentration of Levobupivacaine running at 5 ml/h (and 5 ml boluses). For
the other patients, we used the Dixon’s sequential allocation method, briefly:
if visual analogical scale (VAS) pain score became greater (stayed lower)
than 4, at any time during the first 36 hours for the anterior knee area, anal-
gesia was estimated insufficient (sufficient) and the next patient would then
receive an incremental (decreased) dosage concentration of 0,025%.
Results and Discussion: The successive concentrations administered are pre-
sented in figure. Calculated ED50 or MLAC Levobupivacaine for postoperative
analgesia was 0,062%. Derivated ED95 was 0,065% in our study (R2 � 0.99).

Conclusion: The minimal effective local anesthetic concentration of
Levobupivacaine for perineural postoperative analgesia after TKR is 0,065%.
Reference:
1 Singelyn FJ. Anesth Analg 1998; 87: 88–92.

A-421
MLAC Determination of Ropivacaine in continuous femoral
nerve block for analgesia after total knee replacement
E. Marqueste, E. Dereeper, M. Sosnowski

Department of Anesthesiology, CHU Saint-Pierre, Brussels, Belgium

Background and Goal of Study: Excellent postoperative analgesia after
total knee replacement (TKR) could be achieved by a continuous femoral
nerve block1 (FNB). The local anesthetic concentration should be adjusted
to provide adequate pain relief, while preventing side effects and useless
motor block. We designed this study to determine the minimal local anes-
thetic concentration (MLAC) of Ropivacaine in a continuous FNB after TKR.
Materials and Methods: After approval of our local ethic committee, 22
consecutive ASA 1–3 patients aged 60 to 85 years were included in this
study. Under light sedation, we performed a FNB, inserted a perineural
catheter (Contiplex 50 mm, B.Braun, Germany) and administred 3 ml/kg of
Ropivacine 0,5% with epinephrine 1:200000. After completion of anesthesia
(Propofol Sufentanil), the first enrolled patient received a PCA device with a
0,2% concentration of Ropivacaine running at 5 ml/h (and 5 ml boluses). For
the other patients, we used the Dixon’s sequential allocation method, briefly:
if visual analogical scale (VAS) pain score became greater (stayed lower)
than 4, at any time during the first 36 hours for the anterior knee area, anal-
gesia was estimated insufficient (sufficient) and the next patient would then
receive an incremental (decreased) dosage concentration of 0,025%.
Results and Discussion: The successive concentrations administered are
presented in figure. Calculated ED50 or MLAC Ropivacaine for postoperative
analgesia was 0,085%. Derivated ED95 was 0,115% in our study. (R2 � 0.86)]

Conclusion: The minimal effective local anesthetic concentration of
Ropivacaine for perineural postoperative analgesia after TKR is 0,115%.
Reference:
1 Singelyn FJ. Anesth Analg 1998; 87: 88–92.

A-422
Using stimulating or nonstimulating catheters for continuous
peripheral nerve block. A prospective randomized, blind
investigation
A. Casati, G. Fanelli, F. Singlyn, Z. Koscielniak-Nielsen, G. Cappelleri, 
G. Danelli

Department of Anesthesia and Pain Therapy, University of Parma, Parma,
Italy

Background and Goal of Study: We tested the hypothesis that a stimulat-
ing catheter-guided perineural placement improves the efficacy of postoper-
ative analgesia as compared to a conventional sham nonstimulating
technique.
Materials and Methods: With ethic committee approval and written con-
sent we studied 100 patients, undergoing continuous popliteal sciatic nerve
block for orthopedic foot surgery. After eliciting a sciatic mediated response
stimulating through an introducer needle at �0.5 mA, the perineural catheter
was inserted 2–4 cm beyond the tip of the introducer either blindly (group
Control, n � 50) or while stimulating via the catheter (group Stimulating,
n � 50). If foot twitches decreased or disappeared during insertion, the
catheter position was adjusted until eliciting adequate foot movements
at �1 mA. Surgical block was induced with 30 mL of 1.5% mepivacaine, and
postoperative analgesia maintained with propacetamol 2 g IV every 8 hours
and a patient-controlled infusion of 0.2% ropivacaine (basal infusion:
3 mL/h; incremental dose: 5 mL; lock-out time: 20 min with maximum 2
boluses per hour). Opioid rescue analgesia was available if required.
Results and Discussions: No differences in quality of pain relief at rest and
during motion were reported between the two groups. Local anesthetic con-
sumption during first 24 h was 122 � 26 mL in group Stimulating and
148 � 39 mL in group Control (P � 0.04). No further differences in local
anesthetic consumption were reported during the 2nd day. Rescue opioid
analgesia was required by 28 patients of group Control (57%) and 12
patients of group Stimulating (25%) (P � 0.004).
Conclusion(s): We conclude that direct confirmation of correct catheter
placement results in shorter onset time of sciatic nerve block, less postop-
erative consumption of local anesthetic, and less needs for rescue pain
medication.

A-423
Infection following epidural catheterization: Risk factors
Y. Diez, M. Paños, M. de Nadal, S. Suarez, M. Plaza, V.A. Gancedo

Department of Anesthesiology and Reanimation, Valle Hebrón Universitary
Hospital, Barcelona, Spain

Background and Goal of Study: Systemic and deep infection is a rare
complication derived from the use of epidural catheters (EC) for postopera-
tive analgesia (range from 0 to 0.7%)1. The aim of our study was to deter-
mine the incidence of colonization of EC tips and its correlation both with
clinical infection and patient’s risk factors2.
Materials and Methods: We prospectively studied 108 adult surgical
patients (6 ASA I, 44 ASA II, 56 ASA III, 2 ASA IV) undergoing postoperative
epidural analgesia. They were reviewed twice a day and the EC tips were
semiquantitatively cultured after removal. Insertion site, body temperature
and plasma leukocyte were collected on removal. Risk factors studied were:
ASA, diabetes mellitus (DM), chronic renal failure (CRF), corticosteroids
treatment (CC), neoplasic disease, surgical speciality (urologic, general, vas-
cular or thoracic), type of surgery (emergency/ programmed) and epidural
technique executor (senior-resident). Pearson Chi-Square analitic test was
used for statistical analysis.
Results and Discussions: Mean time of EC removal was of 69 � 34 hours.
The incidence of positive cultures was of 23.6%. Of all positive cultures, 1
patient (3.7%) showed erythema in the insertion site (p � 0.33), 17 patients
(68%) had leukocytosis (p � 0.44) and 6 (25%) had fever (p � 0.41). No seri-
ous systemic infection was recorded. Significant risk factors associated with
culture’s results are summarized in the table:

CRF CC EMERG PROGR

�culture 9 (36%) 6 (24%) 8 (32%) 17 (68%)
�culture 8 (9%) 3 (4%) 11 (14%) 70 (86%)

p � 0.02 p � 0.01 p � 0.036
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Conclusion(s): In short term EC we did not find a significant correlation
between positive tip cultures and clinical signs of infection. Patients with
chronic renal failure, corticosteroid treatment and those undergoing emer-
gency surgery showed a greater incidence of EC tip contamination. In these
group of patients, special antiseptic care could be reccomended.
References:
1 Dawson S.J. Journal of Hospital Infection 2001; 47: 3–8.
2 Kostopanagiotou G. Surg Infect 2000; 3(4): 359–65.

A-424
Implementing thoracic epidural analgesia for postoperative
pain relief within a clinical pathway reduces the incidence
and severity of early non-surgical complications in patients
undergoing open radical prostatectomy
D. Wiessner, R.J. Litz, A.R. Heller, M. Froehner, A. Manseck, 
M.P. Wirth, T. Koch

Department of Urology, University Hospital, Dresden, Germany

Background and Goal of Study: Methods of pain relief, which offer both
analgesia and sympathicolysis can attenuate stress related side effects fol-
lowing surgery and consequently play a major role within modern clinical
pathways. In 1993 a collaborate clinical pathway was established at our
institution, including: standards for surgery, transfusion regime, postopera-
tive care and postoperative pain relief. The purpose of the underlying study
was therefore to evaluate the impact of this method of pain relief on inci-
dence and severity of non-surgical complications in patients undergoing
radical retropubic prostatectomy.
Material and Methods: The records of 1165 consecutive patients receiving
radical retropubic prostatectomy between 1/1994 and 12/2003 were
analysed regarding co-existing diseases and incidence and severity of any
kind of postoperative non-surgical complications. Patients received thoracic
or lumbar epidural analgesia (TEA or LEA) or alternatively patient controlled
intravenous opioid analgesia (PCIA) if contraindications or refusal for epidu-
rals existed.
Results: Three different methods of analgesia were applied: TEA, LEA or
PCIA. There were no differences regarding demographic data, patient char-
acteristics, duration of surgery, and blood loss between groups. However,
cardiopulmonary complications were significantly reduced in the TEA group
(table) as well as overall minor and major complications.

TEA PCIA LEA

(n � 831) (n � 225) (n � 109) p-value

Cardiac complication 3.0% 6.7% 7.3% 0.01
Myocardial infarction 0.2% 0.9% 0.9% 0.1
Pulmonary complic. 2.6% 6.7% 10.1% 0.001
Pulmonary embolismn 0.5% 0.5% 0.9% n.s.
Neurological 1.3% 1.3% 5.5% 0.06
Delayed mobilisation 1.4% 0.4% 25.7% 0.001
ICU-admission 3.0% 7.1% 4.5% 0.01

Conclusions: As compared to LEA and PCIA thoracic epidural analgesia
provided a striking benefit in reducing early non-surgical complications and
unplanned ICU admission in radical prostatectomy patients.

A-425
Compatibility of regional anesthesia with low molecular
weights heparins and thrombembolism prophylaxis
A.M. Munteanu, D. Anastase, S. Cionac, G. Porumbac, R. Florescu

Department of Anesthesiology, Orthopedic Hospital Foisor, Bucharest,
Romania

Background and Goal of Study: Deep venous thrombosis and fatal pul-
monary embolism are common and serious complications after orthopedic
surgery, considered a high-risk surgery.The moment of performing regional
anesthesia to patients receveing preoperative thrombembolic prophylaxis or
in whom this should be initiated postoperatively is still controversial. Spinal
hematoma is a rare complication of spinal or epidural anesthesia but poten-
tially catastrophic in the absence of an immediate treatement.
Material and Method: We studied the compatibility of regional anesthesia
with the thrombembolic propylaxis, represented by the spinal hematoma
incidence in patients undergoing orthopedic lower member surgery from
November 1999 to October 2004, in our hospital. From the 5303 patients,
3486 (65.67%) have begun the first LMWH at 6–8 h postoperatively, while
820 bed-rested patients (15.46%) have receveid LMWH preoperatively; in
this group the last LMWH dose had been administered 12 h before the spinal
punction; the next LMWH dose at 6–8 h postoperatively.

Results: The incidence of spinal hematoma was zero, irrespective of the
regimen of LMWH administration.
Conclusion: In the absence of European guidelines, our experience shows
that preoperative (12 h) or postoperative (6 h) administration of LMWH in
5303 patients receiving spinal/epidural anesthesia was safe and not compli-
cated by spinal hematoma.
References:
1 Tryba M. Anaesthesiol Intensivmed notfall Schmerzther 1993; 28: 179–181.
2 Vandermeulen EP. Anesth Analg 1994; 79: 1165–1177.

A-426
Systematic review of nerve block and incisional local
anaesthetics for analgesia in herniorraphy
N. Rawal, H. Kehlet (on behalf of the PROSPECT Working Group)

Department of Anaesthesiology and Intensive Care, Örebro University
Hospital, Örebro, Sweden

Background and Goal of Study: The PROSPECT initiative is a collabora-
tion of surgeons and anaesthesiologists that provides evidence-based rec-
ommendations for PROcedure-SPECific pain managemenT.1 Given that
local anaesthetic techniques are widely used for analgesia in herniorraphy,
PROSPECT examined the evidence to support this practice.
Materials and Methods: Systematic literature review (1966–January 2004)
using the Cochrane protocol; randomised trials in adult herniorraphy of
inguinal nerve block (INB) or wound infiltration (WI) using local anaesthetics
(LA) vs. placebo (or pre- vs. post-incisional administration) reporting pain
scores (VAS 1–100 mm). Where possible, data were grouped and weighted
mean differences (WMD) and odds ratios (OR) calculated.
Results: Total number of studies (n) � 16; 20–100 patients per study.

Pre-incisional INB � pre-incisional WI vs. placebo (n � 7). Reduction in:
VAS scores at rest 0–6 h (n � 6), and 48 h (n � 1) but not 8–24 h (n � 2),
WMD at 3 h �18.21 p � 0.002 (n � 2); VAS scores on movement at 3–10 h
(n � 1) and 1–24 h (n � 1); and morphine use WMD �4.58 mg/24 h p � 0.04
(n � 3).

Intra-operative INB � intra- � postoperative WI vs. placebo (n � 2).
Reduction in: VAS scores on lying, sitting and walking for 0 h–10 days
(n � 1) and at rest for 0–24 h (n � 1); and supplementary analgesic use
(n � 2).

Intra-operative WI vs. placebo (n � 4). Reduction in: pain at rest at 1–3 h
(n � 3), 5, 12 (n � 1), and 48 h (n � 1) but not 4, 6 (n � 1), 5 (n � 1) or 24 h
(n � 1) or 10 days (n � 1), WMD at 3 h �35.83 p � 0.006 (n � 2); pain on
movement at 4, 6 (n � 1), 24 and 48 h (n � 1); and number of analgesic
tablets WMD �0.65 p � 0.01 (n � 2).

Pre- vs. post-incisional INB or WI (n � 3). Non-significant for pain scores
(n � 3); or supplementary analgesic use (n � 2 out of 3).
Conclusion(s): This review supports the current clinical practice of using
local anaesthetic techniques for analgesia in herniorraphy, and shows that
they provide significant and clinically meaningful reductions in pain regard-
less of whether they are given pre-, intra- or postoperatively.
Reference:
1 Kehlet H, Bonnet F, Camu F et al. European Journal of Anaesthesiology 2003; 

20 (Supplement 30); 6.

A-427
Can local techniques for anaesthesia improve patient
outcome following hernia repair?
H. Kehlet, N. Rawal (on behalf of the PROSPECT Working Group)

Department of Anaesthesiology and Intensive Care, Örebro University
Hospital, Orebro, Sweden

Background and Goal of Study: PROSPECT provides evidence-based rec-
ommendations for PROcedure-SPECific postoperative pain management,
through collaboration of an international Working Group of surgeons and
anaesthesiologists.1 PROSPECT presents a systematic review on the post-
operative analgesic effects of local anaesthesia in adult herniorraphy.
Materials and Methods: Systematic literature review (1966–January 2004)
using the Cochrane protocol; randomised trials in herniorraphy of local tech-
niques for anaesthesia (nerve block and wound infiltration with local anaes-
thetics (LA)) vs. other anaesthetic techniques, reporting pain scores (VAS
1–100 mm); where possible, data were grouped and weighted mean differ-
ence (WMD) and odds ratios (OR) calculated.
Results: Total number of studies (n) � 8. All local techniques were ilioin-
guinal and iliohypogastric nerve blocks plus wound infiltration. For spinal
studies: one used LA plus strong opioid, another LA alone and two did not
specify; one spinal group included 18% epidurals.
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Local vs. general anaesthesia (n � 7). Local anaesthesia reduced: VAS
scores in 6/7 studies at different times up to 8 days, WMD at 1 h �19.51
p � 0.00001 (2 studies), WMD at 24 h �4.38 p � 0.04 (3 studies); post-
operative nausea and vomiting OR 0.19 p � 0.00001 (5 studies); sore throat
OR 0.14 p � 0.0001 (3 studies), and hospital stay WMD �3.10 h
p � 0.00001 (2 studies).

Local vs. spinal anaesthesia (n � 4). Local anaesthesia reduced maximum
VAS scores in 3/4 studies at different times up to 30 days, reduced hospital
stay WMD �3.10 h p � 0.00001 (2 studies), and produced less urinary
retention OR 0.02 p � 0.00001 (3 studies).
Conclusion(s): In herniorraphy, local anaesthesia with nerve block and infil-
tration has superior postoperative analgesic and recovery benefits com-
pared with general or spinal anaesthesia.
Reference:
1 Kehlet H, Bonnet F, Camu F et al. European Journal of Anaesthesiology 2003; 

20 (Supplement 30); 6.

A-428
Single injection paravertebral block prevents from chronic
pain after breast cancer surgery
P. Kairaluoma, M. Bachmann, P. Rosenberg, P. Pere

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

Background and Goal of Study: Chronic pain symptoms are prevalent
after breast surgery (1). Preincisional paravertebral block (PVB) provides sig-
nificant immediate postoperative analgesia (2) possibly reducing the inci-
dence of chronic pain. Therefore, a one-year follow-up was performed.
Material and Methods: A prospective, randimized, placebo controlled and
blinded outcome study in 60 patients who underwent breast surgery for
cancer was conducted. Before general anaesthesia 30 patients were given a
PVB with bupivacaine and 30 patients a sham block with saline (SHAM). The
follow-up consisted of a 14-day symptom diary and telephone interviews 1,
6 and 12 months after the operation. The data were analysed using Kruskal-
Wallis or Chi-square tests.
Results and Discussions: During the first two weeks the overall consump-
tion of analgesics was similar in both groups. One month after the operation
there was less motion related pain [median 2(range 0–7) vs. 4(0–10)]
(p � 0.005) and a lower incidence of nausea and vomiting (0 vs. 5 patients)
(p � 0.02) in the PVB group. There were no significant differences between
the groups at 6 months after the operation when most patients were having
chemotherapy or radiotherapy. However, 12 months postoperatively there
were less pain (Table) and other symptoms in the PVB than the SHAM group:

Pain Number P-value Intensity (0–10) P-value

At rest 1 vs. 8 0.03 0(0–1) vs. 0(0–8) 0.01
In motion 9 vs. 18 0.05 0(0–6) vs. 2(0–8) 0.003
Sharp 3 vs. 12 0.02
Neuropathic 2 vs. 3 0.64
Maximum 5(0–10) vs. 8(0–10) 0.04

Conclusions: In addition to providing acute postoperative pain relief (2),
preoperative PVB seems to prevent painful conditions still one year after
breast cancer surgery. These extended benefits should encourage a more
extensive use of PVB analgesia associated with breast cancer surgery.
References:
1 Tasmuth T et al. Br J Cancer 1996; 74: 2024–31.
2 Kairaluoma P et al. Anesth Analg 2004; 99: 1837–43.

A-429
Fast-track colonic surgery: First experience in a French
hospital care
J.P. Bongiovanni, I. Boillot, D. Vaudoyer, J. Menezes, V. Piriou, F. lHullier, 
X. Babin, H. Grosshans, N. Smolski, J.P. Viale

Department of Anesthesiology, Centre hospitalier Saint-joseph Saint-Luc,
Lyon, France

Introduction: Multimodal rehabilitation programs after colonic surgery
have been proposed to shorten postoperative stay and therefore decrease
morbidity, primarily thought to be linked to postoperative ileus (1). The aim
of this study was to evaluate such a fast track program in a non-teaching
hospital with a nurse/patient ratio of 1/10.
Patients and Method: 38 consecutive patients were included in a fast track
colonic surgical program consisting of a conventional resection surgery, lack of
drain, continuous thoracic epidural analgesia, restricted intravenous (IV) fluids
administration, early oral nutrition, enforce mobilization, planned over the 4 post-
operative day. Morbidity and hospital length of stay were assessed during the
five postoperative day. Results are expressed as median (range) or percentage.

Results: Age and ASA score were 74 years (30–92) and 2 (1–3) respectively.
Epidural catheter was withdrawn on day 2 (1–5) and bladder drain on day 1
(0–5). Gaz and defecation occurred respectively on day 1 (0–5) and day 2
(0–5). 47% of patients had postoperative nausea. Pain at cough and fatigue
scores were 3 (0–10) and 6 (0–10), respectively. IV postoperative fluids were
not used in 21 (55%) patients. Postoperative variation of serum creatinine
was low (15 
mol/l) and not dependant on patient’s age or the use of post-
operative IV fluid administration. Patients were ready to be discharged on
the 4.5 (4–111) day. However, actual hospital length of stay was 6 days
(4–111). Incidence of anastomotic leak was 8% (3) and infectious disease
was 10.5%( 4).

No readmission was recorded.
Conclusion: As reported in other recent studies (2), fast track colonic sur-
gery was not associated to a high incidence of surgical, infectious or renal
complications. This fast track procedure has the ability to shorten the hospi-
tal stay despite a low nurse/patient ratio.
References:
1 Basse L, Surg Endosc 2003 Dec; 17(12): 1919–1922.
2 Basse L, Dis Colon Rectum 2004; 47: 271–278.

A-430
Anesthetic techniques used in Catalonia in 2003
C. Gomar, S. Sabate, J. Canet, V. Mayoral, J. Roige, M.J. Linares, 
E. Soler, C. Fernandez

Department of Anesthesiology, Fundació Puigvert (IUNA), Barcelona, Spain

Background: The proportion of the different anaesthetic techniques (AT)
used in a region can influence both the structural resources distribution and
the training programs contents.
Goal: Assessment of the different AT used in Catalonia in 2003 and the fac-
tors related.
Methods: Data regarding the type of AT were obtained from a cross-sectional
survey (ANESCAT) of all anaesthesias performed in 14 randomised days
along 2003 in all public and private hospitals in Catalonia (6704146 inhabi-
tants and 131 hospitals). AT were recorded as: general (inhalation, TIVA or
balanced), regional (epidural, subarachnoid, CSE, ophtalmic plexus and
peripheral blocks), combined general � regional, and sedation. AT were
related to: type of surgery, age and gender, ASA class and type of hospital.
Results: 23136 anaesthesias during the 14 cut-off days were collected:
General: 33.5%, Regional: 41.4% distributed in Subarachnoid 46.7%; Epidural
22.8%; Retro-peribulbar 13.9%; Plexus 8%; CSE 2.2%; Peripheral �4%,
Combined: 3.5% and Sedations: 21.6%.

Regional anaesthesia was used in more than 50% of cases for orthope-
dic, obstetric, vascular and urologic surgery. Combined general-regional
was used in more than 25% of cases of abdominal, orthopedic and urologic
surgery. Regional anaesthesia was used: 	39.6% in ASA I–III, �17.9% in
ASA IV–VI, �6% under 14 yrs and 84% over 95 yrs. Epidurals were more
used in women and subarachnoid blocks in men in all ASA classes. Teaching
and non-teaching hospitals showed similar proportions of AT except for
epidurals that were more frequently used in the former (32.1% vs. 18.5%).
Conclusions: The use of regional anaesthesia in Catalonia in 2003 is the
highest reported in the literature. Combined CSE or general � regional AT
have limited use. The poorer physical status the higher the use of general
anesthesia. The presence of residents have little influence in the type of
anesthesia applied except for epidurals. Plexus and ophthalmic blocks are
frequent in the anesthesiologists practice and should be reinforced in the
training programs.
References:
1 Clergue F et al. Anesthesiology 1999;91:1509–20.
2 Peduto VA et al. Minerva Anestesiol 2004;70:473–91.

A-431
Compressing spinal epidural haematomas during central
neuraxial block performance. An 8-year survey
R.J. Litz, S. Stehr, O. Vicent, T. Koch, A.R. Heller

Department of Anaesthesiology, University Hospital, Dresden, Germany

Background and Goal of Study: Risk factors for development of spinal
epidural hematoma (SEH) following central neuraxial blocks have been
reported, however, incidences are hard to determine in prospective studies
because occurrence is rare and extrapolations are based on case reports.
Recently, a large survey was reported indicating a much higher incidence of
such events than previously hypothesized. The purpose of the underlying
study was to evaluate the occurrence of such events in our hospital during
an 8-year period of computer documentation of anaesthetic and intensive
care units (ICU) records.
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Materials and Methods: In 1996 a computer anaesthesia documentation
system was introduced in our department allowing detection of critical
events during anaesthesia as well as post hoc identification of surgical pro-
cedures. The data of 28,933 patients that received central neuraxial blocks
were analysed (15,205 spinals; 13,728 epidurals). In addition, ICU records
were reviewed regarding admission diagnoses.
Results and Discussions: During the observation period 4 compressing
SEH were identified. One hematoma was admitted for surgical decompres-
sion after spinal anaesthesia in other hospital. One hematoma developed in
a male with difficult anatomical conditions leading to unintended cephaled
puncture for spinal anesthesia (possibly Th12 level) for orthopedic surgery
and was additionally complicated by an abscess after surgical decompres-
sion. One hematoma (previously reported) developed following lumbar epidural
analgesia in an orthopedic patient after (concealed) self administration of a
high dose of ibuprofen. The fourth SEH occurred during postoperative pain
therapy with thoracic epidural analgesia in a patient who developed heparin
induced thrombocytopenia. All diagnoses were confirmed by magnetic reson-
ance imaging and all but one patient were operated on within 12 hours after
appearance of first clinical signs. However, only the last two patients recov-
ered completely.
Conclusion(s): Especially in orthopedic patients there might be an
increased risk of spinal epidural hematoma following neuraxial blocks.
Despite large studies reasons for SEH have not clearly been identified. One
might speculate, that the risk of spinal epidural hematoma could be related
to concomitant therapy with non-steroidal antiphlogistic drugs which are
common in such patients.

A-432
Impact of thoracic epidural analgesia on revenue using 
G-DRG M01B, OPS-301 5-604.0 (radical retropubic
prostatectomy)
A.R. Heller, R.J. Litz, D. Wießner, C. Dammann, S. Weigel, J. Neidel, 
M.P. Wirth, T. Koch

Department of Anesthesiology, University Hospital Dresden, 
Dresden, Germany

Background and Goal of Study: The recent introduction of the diagnosis
related healthcare reimbursement system G-DRG in Germany initiates a pre-
viously unknown competition within the public healthcare system aiming
towards a reduction of cost-intensive over-capacities. Accordingly, the
patient-oriented optimization of operative processes and a simultaneous
increase of quality and patient satisfaction became a vital interest of health-
care providers. Using the surgical procedure OPS 5-604.0 (radical retro-
pubic prostatectomy) as an example our study identifies revenue-relevant
patient characteristics and describes the impact of the perioperative appli-
cation of thoracic epidural analgesia (TEA).
Materials and Methods: Factors affecting duration of stay were deter-
mined in 460 patients undergoing OPS 5-604.0 in the year 2001 and 2002
using multifactorial regression analysis. Preoperative parameters served as
factors for matched pair analysis of the effects of TEA.
Results: Characteristics significantly affecting length of postoperative hos-
pital stay were ASA-status, age, preoperative haemoglobin concentration,
post operative tachycardia, number of transfused packed red cells, wound
infection and surgical revision procedures. Based upon identical matching
criteria 27 pairs (with/without TEA) could be formed. While the induction time
in the TEA-group was 8 � 18 min longer (p � 0,04), emergence was briefer
by 3 � 9 min (p � 0,05). Neither duration of anaesthesia nor anaesthesia
presence time or anaesthesia costs (TEA €489 � 87/GA €456 � 83) dif-
fered significantly between the pairs. In contrast, the postoperative length of
hospital stay after TEA was reduced by 1,6 � 2,8 days (p � 0,007), which
was accompanied by an extended duration of pain therapy, corresponding
with an total increase of efficiency by around 12,5%. If this increase is used
for an increase in the number of OPS 5-604.0 procedures, then excesses
proceeds with a value of €207.040 per annum can be expected.
Conclusion: At first sight combined anaesthesia procedures require more
human resources and material, which, however, play a minor role in calcula-
tion of total case costs. As a result of shortened hospital stay and optimized
pain therapy “customer satisfaction” increases and leads to a substantial
potential for increased revenue.

A-433
Clinical efficacy of the brachial plexus block via the 
posterior approach
I. Sandefo, G. Iohom, A. Van Elstraete, T. Lebrun, B. Polin

Department of Anaesthesia, Clinique Saint Paul, Fort de France, France

Background and Goal of Study: The posterior approach to the brachial
plexus block remains under-used (1,2). We assessed the clinical efficacy of
this technique for shoulder surgery.
Materials and Methods: One hundred and eighty seven consecutive
patients scheduled to undergo shoulder surgery were assessed following a
single injection nerve stimulation technique using ropivacaine 0.75%.
Sensory and motor blocks were evaluated in the distribution area of each
terminal branche of the brachial plexus every 10 minutes for 30 minutes.
Postoperative analgesia was evaluated at regular time intervals at rest and
on passive movement, up to 24 hours postoperatively.
Results and Discussions: The brachial plexus was reached at a depth of
6.5 � 0.9 cm. One attempt was sufficient in 85% of patients. Neck pain dur-
ing insertion of the needle was encountered in six (3%; 95% CI, 0.7%–5.6%)
patients. Thirty minutes following the ropivacaine injection, the axillary,
radial, median, musculocutaneous and ulnar nerves were anesthetized in
100%, 100%, 97%, 96% and 68% of cases respectively. The succes rate 
of the block was 98%. Postoperative analgesia was satisfactory in 97% of
patients up to 12 hours following the initial injection. Dysphonia and Horner’s
syndrom were observed in 14 (7%; 95% CI, 3.7%–11.2%) and 12 (6%; 
95% CI, 2.9%–9.9%) patients, respectively. One patient (0.5%; 95% CI,
�0.5%–1.5%) had documented hemidiaphragmatic paresis. No complica-
tion was noted during the three month follow-up period.
Conclusion(s): This study reports the clinical efficacy of the single injection
nerve stimulation technique for the brachial plexus block via the posterior
approach in patients undergoing shoulder surgery. It appears to be effective,
relatively safe and well tolerated.
References:
1 Kappis M. Klin Wchnschr 1923; 2: 1441
2 Pippa P et al. Eur J Anaesth 1990; 7: 411–20

A-434
Continuous interscalene brachial plexus block (CIBPB) 
is the analgesic technique of choice after minor 
open shoulder surgery
O. Ducombs, R. Fuzier, F. Singelyn

Department of Anaesthesiology, Université Catholique de Louvain,
Brussels, Belgium

Background and Goal of Study: The use of CIBPB after minor open shoul-
der surgery remains questionable. The aim of the present prospective, ran-
domised, blinded study was to compare 3 different analgesic techniques
after such a surgery.
Materials and Methods: Thirty patients scheduled for open supraspinatus
muscle tendon repair under general anaesthesia were divided into 3 groups.
In G1, no block was performed; in G2, a single shot interscalene block with
20 ml 0.5% ropivacaine � epinephrine; and in G3, a CIBPB with a bolus
dose of 20 ml 0.5% ropivacaine � epinephrine followed by a continuous
infusion of 0.2% ropivacaine at 7 ml �h�1. An iv PCA with morphine (1 mg –
7 min) was available for rescue analgesia in all patients. Pain intensity at rest
and on movement (VAS: 0 � no pain; 100 � severe pain), morphine con-
sumption, side-effects, and patients’ satisfaction score were recorded at 4,
24 and 48 h. Results are expressed as mean � SD. P � 0.05 was consid-
ered significant.
Results and Discussions: Interscalene block was successful in all patients in
G2 and G3. No difference in demographic data and side-effects was found
between the groups. When compared with G1, pain scores and morphine
consumption were lower in G3 (Table 1). When compared with G2, morphine
consumption at 24 and 48 h was lower in G3. Patient’s satisfaction was
higher in group 3 when compared with G1 (71 � 22, 86 � 11 and 94 � 11 in
groups 1, 2 and 3 respectively).
Conclusion(s): After minor open shoulder surgery, CIBPB is the analgesic
technique of choice. Single shot interscalene block provides efficient but too
short lasting analgesia.

Table 1.

Group 1 Group 2 Group 3

VASR 4 h 33 � 20 16 � 17 7 � 12*
24 h 35 � 18 30 � 19 14 � 16
48 h 18 � 14 11 � 9 8 � 9

VASM 4 h 49 � 28 28 � 27 10 � 20*
24 h 58 � 16 52 � 19 29 � 26*
48 h 40 � 19 32 � 18 20 � 14*

Morphine 4 h 19 � 13 5 � 7 1 � 1*§

24 h 38 � 11 33 � 20 13 � 8*§

48 h 49 � 20 54 � 35 21 � 14§

(*group 3 vs group 1; §group 3 vs group 2)
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A-435
Axillary plexus block according to Weber is more effective
than Büttner’s method in supine position
O. Orlowski, V. Bullmann, T. Filler, H. Van Aken, T.P. Weber

Department of Anesthesiology and Intensive Care Medicine, University of
Münster, Munster, Germany

Background and Goal of Study: Using the axillary brachial plexus block (AP)
according to Weber with lateral positioning combined with 20° Trendelenburg
positioning it is possible to reach more proximal nerves (1) than with Büttner’s
method in supine position (2). It is not clear whether the two methods are
equally efficient. Therefore, in this prospective, randomized, single-blind study
we compared the sensory and motoric quality, spread and time to obtain a
complete block, tourniquet, frequency of supplemented nerve blocks and
the need for general anaesthesia.
Materials and Methods: After a positive vote of the local Ethics Committee
108 patients undergoing hand surgery were separated into 2 groups: B
(Büttner) and W (Weber). The block was performed (using a nerve stimulator)
with 45 mL mepivacaine 1% (MEPI1%) and NaHCO3� (1:10). The musculocu-
taneous nerve was separately blocked with 5 mL MEPI1%. Only in group W
patients were positioned onto the anaesthetized side for 30 minutes according
to Weber. Incomplete blocks were supplemented 30 min after the initial block.
Results: A greater success rate of a complete sensory block was found in
group W (88,9%* vs. 71,3%). Incomplete blocks were more successfully
supplemented in group W (8,3%* vs. 19,4%). The need for general anaes-
thesia was lower in group W (2,8%* vs. 9,3%). Only in group W a complete
sensory block of axillary nerve (NA) occurred (65,7%** vs. 0,0) and 21,3%
vs. 13,9% of incomplete sensory block was found. Motor blocks of the NA
(74,1%** vs. 0,0), of the thoracodorsal nerve (NT) in (64,8%** vs. 0,0), and
the subscapular nerve (NS) (74,1%** vs. 0,0), occurred only in group W.
Statistics: Chi-quadrat-test corrected by Yates (p � 0.05; sign. � *,
p � 0.001; sign. � **).
Conclusion: The axillary brachial plexus block according to Weber with
positioning onto the anaesthetized side reduces the need for supplemented
nerve blocks and the need for general anaesthesia, when compared to the
method in supine position according to Büttner.
References:
1 Orlowski O. Reg Anesth Pain Med 2004; Vol. 29: No. 5: Suppl. 2: 14.
2 Büttner J. Reg Anaesth 1988 Jan; 11: 7–11.

A-436
Axillary brachial plexus block using ultrasound
T. Nomura, T. Nikai, A. Shido, K. Doi, S. Sakura, Y. Saito

Department of Anesthesiology, Shimane University School of Medicine,
Izumo, Japan

Background and Goal of Study: The success rate of axillary nerve block has
become higher after an electrical stimulator has been introduced. However,
the risk of the intravascular injection of local anesthetics or the risk of nerve
injury has remained. Recent ultrasound (US) can provide us the fine image of
axillary brachial plexus (1). This study is, therefore, conducted to examine how
useful is US to perform axillary nerve block.
Materials and Methods: After obtained informed consents, seventeen sub-
jects (7 volunteers and 10 patients) were included in this study. Firstly, we
examined how clearly each nerve in axillary sheath was identified using a linear
transducer (3–11 MHz) connected with an ultrasound (Sonos 5500, Phillips Inc).
Secondary, we inserted the block needle (21G, 70 mm) into axillary sheath in
the 10 patients (Pts) under US guidance. We decided the position of the needle
tip as seeing US image and assessed how local anesthetic solution distributed
in an axillary sheath during the injection. In 5 among 10 Pts, we used electrical
nerve stimulator together with US to assessed weather the nerve image on US
screen was the target nerve. The effect of block was evaluated with a loss of
cold sense. The complication assessed the next day of operation.
Results: US provided distinct images of axillary nerves in all subjects except
one female. In 10 subjects (59%), three nerves (ulnar, median and radial nerves)
could be identified. Two nerves could be seen in 5 subjects (27%). During
the injection of local anesthetic, US showed that the solution was spreading in
axillary sheath in all 10 Pts. In all of the 5 Pts with nerve stimulator together,
the target muscle contraction could be elicited easily at the low stimulation
current (0.3 to 0.7 mA). Anesthetic effects were confirmed in all patients. No
intravascular injection of local anesthetic was occurred and no complication
after block was observed.
Conclusions: Our results demonstrated that US could image the target nerve
and the distribution of injected solution so clearly and easily. In conclusion,
we believe that US guidance for axillary block could increase the success
rate and decrease the complications.
Reference:
1 Eur Radiol 12:44–55, 2002

A-437
Small dose levobupivacaine added to mepivacaine has
greater analgesic effect than clonidine in axillary block
G. Vitale, G. Vassallo, E. Martinez, M. Greco, E. Bertoli, M. Bonacina, 
B. Vergnano, R. Trimarco, A. Cantù, M. Saini

Department of Anesthesia, S.Gerardo Hospital, Monza, Italy

Background and Goal of Study: Clonidine added to local anesthetics pro-
longs anesthesia and analgesia after axillary block.1 We hypothesized that a
small dose of levobupivacaine added to mepivacaine may have similar
effects.
Materials and Methods: Consentient ASA 1–2 patients undergoing hand
surgery were randomized to axillary block, with electrostimulated needle
and multiple injection technique, receiving: 1) 2% mepivacaine 5 ml for each
terminal branch of the plexus (M); 2) as in group M plus 0.5% levobupiva-
caine 5 ml injected only near the branch mainly related to the surgical proce-
dure (ML); 3) as in group M plus clonidine 150 mcg (MC). Patients unsuited
for regional anesthesia, non compliant, undergoing procedures involving a
field covered by 	1 branch or leading to negligible postoperative pain (e.g.
carpal tunnel release) were excluded. All patients received paracetamol 1 g
every 8 hours po. Ketoprofen was used as iv rescue analgesic. A blinded
observer registered time of block onset and recovery, VAS pain scores at 
1-2-4-6-8-12-24 hours, total consumption and time of first request of rescue
analgesic. Data (mean � SD) are compared using analysis of variance with
Bonferroni correction. Time of first analgesic request is described by Kaplan
Meier curves and compared by log-rank test.
Results and Discussions: 70 patients were studied (age: 18–70 years;
M/F: 47/23). Anesthesia was adequate in all cases. Pain scores were lower
only in group ML than in M (among groups, p � 0.01; M vs ML, p � 0.01; M vs
MC, n.s.). Rescue analgesic consumption was similar. The proportion of res-
cue analgesic-free patients had a slower decrease in groups ML and MC
than in M (analgesic-free at 24 hours 34% in group M, 73% in group ML, 55%
in group MC; p � 0.001). Time of sensory and motor block was similar in
groups M and ML. Recovery was significantly longer in MC (M: 212 � 61;
ML: 257 � 100; MC: 288 � 61 min. P � 0.02 M vs MC).
Conclusion(s): Selective addition of levobupivacaine improves analgesia
after axillary block with mepivacaine, without affecting onset and duration of
sensory and motor block. Clonidine prolongs anesthesia but not analgesia
Reference:
1 Singelyn et al. Anesth Analg 1996; 83: 1046–50

A-438
Anesthesia and postoperative analgesia in upper extremity
and shoulder surgery
G. Onder, Z. Bigat, N. Boztug, T. Erdogan, B. Karsli, E. Ertok

Department of Anesthesiolgy and Reanimation, Akdeniz University Hospital,
Antalya, Turkey

Background and Goal of Study: Shoulder and upper extremity surgery often
causes severe pain which requires high doses of opiates. Inadequate treat-
ment of postoperative pain causes the patients to suffer pain and as a result
their satisfaction decreases. In postoperative study we tried to determine the
best method of anesthesia and postoperative analgesia (POA) in upper
extremity surgery. 
Materials and Methods: After obtaining approval of the local ethic commit-
tee, 51 ASA I, II patients were randomly allocated to one of three groups. In
Group G (n � 17); General anesthesia (GA) was applied to shoulder surgery
and for POA intravenous (iv) PCA (patient controlled analgesia) with mor-
phine was used. In Group IS (n � 17); Interscalane block (ISB) was per-
formed with 0.6% 40 mL ropivacaine (R) to the consciousness patients, for
POA IS catheter was used with PCA 0.2% R, Group ISG (n � 17); ISB was
performed with 0.6% 40 mL R and IS catheter was placed. When surgery
block was formed, GA was applied. For POA IS catheter was used with PCA
0.2% R. PCA in all the groups was set as both basal infusion and bolus. Pain
was evaluated by VAS and VRS. For statistical analyses ANOVA, Kruskal-
Wallis and Chi-square tests were used.
Results: Demografical and intraoperative hemodinamical data were similar in
all group. Side effects such as Horner’s syndrome 34% (group IS: 23%, group
ISG: 11%) and recurrent laryngeal nerve block 11.8% (group IS: 5.9%,
group ISG: 5.9%) and agitation 5.9% (only group IS) nausea 84.2% in group
G, 17.6% group ISG and vomiting 58.8% in group G were observed. 64% of
the patients with Group G, 10% of the patients with group IS, 5% of patients
with group ISG required additional bolus analgesic during the postoperative
24 h. Pain measurement by VAS and VRS clearly demonstrated the advan-
tages of ISB with or without GA. The patients ISG and IS were more satisfied
with their anesthesia and POA than the patients in G (87.12 � 12.04,
92.65 � 10.53 versus 78.24 � 13.24, respectively, p � 0.05).
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Discussion and Conclusion: ISB (with or without GA) reduces intraopera-
tive doses of opiates, facilitates postoperative pain managements and
increases patients satisfaction. As a result we recommend ISB for patients
undergoing: upper extremity and shoulder surgery.
Reference:
1 Best Pract Res Clin Anaesthesiol 2002 Jun; 16(2): 211–25.

A-439
Posterior radial nerve blockade: an easy route for upper limb
locoregional anesthesia?
B. Bassoul, S. Dareau, T. Gros, J.J. Eledjam

Department of Anesthesiology, Clinique Beau Soleil, Montpellier, France

Background and Goal of Study: We previously described a new route in
surgical procedures of the upper limb (1). The aim of this study was to deter-
mine wether the posterior approach of the radial nerve (PARN) could provide
both adequat conditions during the realisation of the block and excellent peri-
operative anesthesia.
Materials and Methods: After institutional and patient approval, we
prospectively studied 150 consecutive patients undergoing upper limb surgery.
The radial nerve block was performed with a short bevel needle (Stimuplex®,
Neuro stimulator HNS), all patients were in the beach chair position, with the
hand of the limb to block on the opposite shoulder. Punction site is located
3 cm behind the humeral insertion of the deltoide muscle. The radial nerve is
blocked in the triangle delimited by the Humerus, the Teres Major and the
Long Head of the Triceps muscles. Only two neurostimulation responses are
accepted to localise the radial nerve: wrist and finger extension or contrac-
tion of the humero-stylo-radial nerve. A contraction of the triceps muscle is not
accepted because of the possibilty of distal nerve stimulation. Distribution of
anesthesia in the nerve territory was assessed at 5, 10, 15, and 20 min by
cold testing.
Results and Discussions: (The data is evaluated as average � ecart type).
Duration procedure (min): 1.43 � 0.5; Time for complete sensitive block (min):
13 � 3.53; minimal stimulation intensity (mA): 0.5; volume of ropivacaine
5 mg/mL: 12 mL. Supplementation was not needed by further LA in any
case. Quality of anesthesia was considered excellent in all cases, without
complications.
Conclusion(s): PARN is a very efficient technique for radial nerve block.
Reference:
1 B Bassoul, JJ Eledjam. Reg Anesth Pain Med 2003; 28:10.

A-440
Nerve stimulators: are they all the same?
G. Iohom, D. Jochum, F. Loughnane, D.P Diarra, L.J Dupre, H. Bouaziz

Department of Anesthesie, CHU-Nancy, Nancy, France

Background and Goal of Study: Nerve stimulation is the ‘gold standard’
method for confirmation of peripheral nerve location during regional anaesthe-
sia. Nerve stimulators (NS) are essential for improving both the success rate
and the risk-benefit ratio of regional anaesthesia (1). We investigated the safety
and reliability of a series of NS available in France.
Materials and Methods: Eighteen different NS were subjected to a battery of
tests (2) performed by two independent observers under standardized con-
ditions using a digital oscilloscope (Tektronix TDS 3034) and a calibrated
resistance of 1 k�. Individual scores (0 � least satisfactory to 5 � most satis-
factory) for the signal waveform, current intensity, impulse duration, maximal
output load and safety were averaged in order to obtain a single score. NS
were ranked according to their performance.
Results and Discussions: A group of ‘high performers’ (overall score 	 4)
has been identified: Stimuplex HNS 11 (B Braun), Hadomed HNS 11 (B Braun),
Plexival (Medival) and MultiStim Vario (Pajunk). ‘Poor performers’ (score � 2.5)
included: Stimuplex S (B Braun), Electra version A and B (Gamida),
Innervator NS 272 (Fischer & Paykel), TOF-Watch (Organon Teknika), M-NMT
AS 3 (Datex Ohmeda), Electra version C (Gamida), Anaestim MK III (Meda),
Digistim 3 Plus (Neuro Technology). ‘Average performers’ were: Stimuplex
Dig (B Braun), Stimuplex Dig RC (B Braun), Polystim (Polymedic) MultiStim
LA (Pajunk), MultiStim Plex (Pajunk) and Tracer II (Life-Tech).
Conclusion(s): The implication of this variation in performance is that – for a
safe and successful nerve block – the operator should be aware of the design
and functional limitations of the stimulator being used in any clinical setting.
Standardization of features is equally required when manufacturing NS.
References:
1 Hadzic A et al. Anesthesiology 2002; 96: A960
2 Bartham CN. Anaesthesia 1997; 52: 761–4

A-441
Ultrasound-guided distal nerve blocks of the upper 
extremity and relevant sonoanatomic considerations
M. Greher, B. Tagwerker, U. Eichenberger, P. Marhofer, S. Kapral

Department of Anaesthesiology and Gen.Int.Care, Div.B, Medical University
of Vienna, Vienna, Austria

Background and Goal of Study: Distal blocks of the median-, ulnar- and
radial nerve provide good anaesthesia for the hand combined with maximal
haemodynamic stability. The present study evaluated the sonoanatomic
fundamentals and the feasibility of ultrasound guidance, a method shown to
increase quality in other regional anaesthetic approaches.
Materials and Methods: We examined 200 ultrasound planes in 50 volun-
teers (f:25/ m:25, age 34 yrs [21–74], body mass index 23.1 [17.6–32.2], mean
[range] ) to provide sonoanatomic data relevant for blocks. Nerve depths,
dimensions, visibilities and relations to vessels were recorded with a 12 MHz
scanner at 4 levels from the elbow to the wrist and correlated to morphome-
tric body parameters. Based on this, a case series of local anesthetic blocks
was performed in surgical patients.
Results and Discussions: All 3 nerves were visible in each volunteer showing
the typical fascicular pattern. The median- and ulnar nerve could be depicted
at all 4 levels with a maximum depth of 19 � 3.7 mm for the median nerve
and 13 � 2.3 mm for the ulnar nerve shortly distal to the elbow at the second
level (mean � SD). The radial nerve could only consistently be visualized
shortly proximal to the elbow at the first level because of variable branching
more distally. Correlation of depth measurements with morphometric param-
eters were strongest (Pearson coefficient: 0.64, p � 0.01) between the
median nerve at the second level and body weight.

All 23 ultrasound-guided distal nerve blocks could be performed without
complications and were clinically successful. The amount of local anaes-
thetic (mepivacaine 1.5%) could be reduced down to 2 ml each without the
need for any additional systemic analgetics.
Conclusion(s): Ultrasound-guided distal blocks of all 3 nerves are techni-
cally feasible and highly effective. With this newly developed technique the
median- and ulnar nerve can be blocked anywhere down to the wrist, while
radial nerve block is only recommended at the elbow.

A-442
Comparison of total analgesic requirement and total 
blood loss in patients undergoing primary total hip
replacements with and without lumbar plexus block, 
a retrospective study
S. Katti, C. Hullur

Department of Anaesthesia, RJ and AH Orthopaedic Hospital, Oswestry,
United Kingdom

Background and Goal of Study: The object of this study was to compare
the effectiveness of Lumbar Plexus Block (LPB) in reducing the Total
Analgesic Requirements (TAR) and Total Blood Loss (TBL) in Patient under-
going Total Hip Replacement (THR).
Materials and Methods: Sixty ASA I and II Patients who had Primary THR
were studied from year 2002 to 2004. Patients were divided in to two groups.
Group I (G I) of 30 patients with LPB (posterior approach) and Group II (G II) of
30 patients without the LPB. All these patients had general anaesthesia, and
patient controlled analgesia post operatively. The patients in G I received
30 mls of 0.375% plain bupivacaine (up to maximum 2 mg/kg) in LPB. The
patients of ASA III and above were excluded from the study. One individual
performed all these procedures using the same techniques.
Results and Discussions: The TAR was lesser in G I than G II (p � 0.05).
The TBL was lower in G I than in G II (P � 0.05).

The following table shows patient Characteristics comparable in both the
groups.

Table I G I G II

Sex (M/F) 13/17 16/14
Age(mean)Yrs 64.83 68.1
ASA (I/II) 5/25 9/21

The following table shows TAR it terms of Mean (SD)

Table II G I G II

TAR(M/SD) 14.06 (7.08) 26.86 (12.36)

The following table shows TBL in terms of Mean

Table III G I G II

TBL(Mls) 654.33 956.5
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Conclusion: Lumbar plexus blockade provides better surgical field with
minimum blood loss/comfortable recovery and reduced TAR and TBL. The
similar prospective studies using continuous infusion with catheterisation
may provide total analgesia for THR.
References:
1 Rev Esp Anestesiol Reanim 2002 Dec;49(10);507–11
2 J Arthroplasty 2002 Jun;17(4);499–502

A-443
Blood loss after total hip arthroplasty: a prospective audit
comparing psoas compartment block to intrathecal morphine
S. Mannion, B. Suleiman

Department of Anaesthesia, Cork University Hospital, Cork, Ireland

Background and Goal of Study: Psoas compartment block (PCB) reduces
blood loss after total hip arthroplasty (THA) possibly as a result of superior
postoperative analgesia compared to patient controlled morphine (1).
Intrathecal morphine (ITM) provides similar postoperative analgesia as 
PCB (2).
Materials and Methods: As part of a prospective audit comparing two
anaesthetic techniques for blood loss after primary THA, data from forty-
eight patients were reviewed. Anaesthesia consisted of bupivacaine spinal
anaesthesia with either ITM (Group M) or PCB (Group P) for postoperative
analgesia. IRB approval was waived. The same surgeon performed all sur-
gery. Pre- and postoperative haemoglobin (Hb) and haematocrit (HCT) were
measured. Intraoperative blood loss measurement was standardized.
Postoperative blood loss was recorded for 24 hours. Unpaired t test, Mann
Whitney and Fisher’s exact tests were used for analysis as appropriate.
Results and Discussions: Data presented as Mean � SD. The groups
were similar except for intraoperative blood loss (Table). Blood transfusion
was not required in either group.

Group P(n � 24) Group M(n � 24)

Age (years) 67 � 10 66 � 11
Weight (kg) 78 � 16 75 � 12
Pre Hb (g/dl) 13.5 � 1.0 13.0 � 1.6
Post Hb (g/dl) 10.6 � 1.3 11.0 � 1.3
Pre HCT (l/l) 0.404 � 0.024 0.388 � 0.048
Post HCT (l/l) 0.310 � 0.067 0.329 � 0.038
Intraop BL (ml) 351 � 123 279 � 92*
Postop BL (ml) 395 � 197 410 � 158
Total BL (ml) 748 � 257 690 � 187

(*P � 0.015. BL � Blood Loss)

Conclusions: PCB does not reduce blood loss after THA when compared
with equivalent analgesia. While ITM use reduces intraoperative blood loss
by 70mls, the clinical insignificance of this amount is confirmed by the
absence of differences in postoperative haematological parameters.
References:
1 Stevens RD, Van Gessel E, Flory N, et al. Anesthesiology. 2000;93:115–21.
2 Souron V, Delaunay L, Schifrine P. Can J Anaesth. 2003;50:574–9.

A-444
The effect of psoas compartment block on postoperative
blood loss after primary total knee arthroplasty
S. Mannion, B. Suleiman

Department of Anaesthesia, Cork University Hospital, Cork, Ireland

Background and Goal of Study: Psoas compartment block (PCB) reduces
blood loss after total hip arthroplasty possibly as a result of superior analge-
sia (1,2). Whether PCB has similar benefits for total knee arthroplasty (TKA)
on postoperative blood loss is unknown.
Materials and Methods: As part of a prospective audit comparing two
anaesthetic techniques for blood loss after primary TKA, data from forty-six
patients were reviewed. Anaesthesia consisted of bupivacaine spinal anaes-
thesia with either intrathecal morphine (ITM), (Group M) or PCB (Group P) for
postoperative analgesia. IRB approval was waived. The same surgeon per-
formed all surgery. TKA was performed using a tourniquet intraoperatively.
Pre- and postoperative haemoglobin (Hb) and haematocrit (HCT) were measu-
red. Postoperative blood loss was recorded for 24 hours. Unpaired t test,
Mann Whitney and Fisher’s exact tests were used for analysis as appropriate.
Results and Discussions: Data presented as Mean � SD. The groups
were similar except for patient weight (Table). Two units of packed red cells
were transfused in Group P and three units were transfused in Group M
(P � 1.0).

Group P(n � 19) Group M(n � 27)

Age (years) 70 � 7 69 � 9
Weight (kg) 85 � 14* 71 � 9
Pre Hb (g/dl) 13.8 � 1.1 13.7 � 1.4
Post Hb (g/dl) 10.5 � 0.8 10.5 � 1.3
Pre HCT (l/l) 0.418 � 0.027 0.412 � 0.032
Post HCT (l/l) 0.318 � 0.028 0.315 � 0.035
Postop BL (ml) 771 � 336 707 � 353

(*P � 0.0002. BL � Blood Loss)

Conclusions: PCB combined with spinal anaesthesia for postoperative
analgesia, does not reduce blood loss after TKA. This may be because as
compared to patient controlled morphine (1), ITM provides equivalent post-
operative analgesia as PCB (3).
References:
1 Stevens RD, Van Gessel E, Flory N, et al. Anesthesiology. 2000;93:115–21.
2 Twyman R, Kirwan T, Fennelly M. J Bone Joint Surgery Br. 1990;72:770–1.
3 Souron V, Delaunay L, Schifrine P. Can J Anaesth. 2003;50:574–9.

A-445
Ultrasound-guided approaches to the ilioinguinal and
iliohypogastric nerve: accuracy of a highly selective 
new technique confirmed by anatomical dissection
U. Eichenberger, M. Greher, L. Kirchmair, M. Curatolo, B. Moriggl

Department of Anaesthesiology, University of Bern, Bern, Switzerland

Background and Goal of Study: Ilioinguinal (IN) and iliohypogastric (IH)
nerve blocks may be used to diagnose chronic neuropathic groin pain or to
provide perioperative analgesia for hernia repair. The present study describes
a new ultrasound-guided approach to these nerves and determines its accu-
racy using anatomical dissection control.
Material and Methods: Thirty seven ultrasound-guided approaches to the
IN and IH nerve were performed in 11 embalmed cadavers. After injection of
0.1 ml of dye the cadavers were dissected to evaluate needle position and
colouring of the targeted nerves.
Results: Thirty three of the 37 needle tips were located at the exact target
point, in or directly at the IN or IH nerve. In all these cases the entire nerve
was coloured by the dye. In two of the remaining four cases parts of the tar-
geted nerves were coloured and in the two others the needle tip was found
5 mm away from the uncoloured nerve. This corresponds to a simulated
block success rate of 95%. In contrast to the standard “blind” techniques of
inguinal nerve blocks the nerves were targeted 5 cm cranial to the superior
anterior iliac spine where the nerves could be visualised accurately by ultra-
sound. The median (range) diameters of the nerves measured by ultrasound
were: IN: 3.0 (2.0–4.0)  1.6 (0.7–2.1) mm. IH: 2.9 (1.8–3.5)  1.6 (0.5–3.0) mm.
The IN nerve was found at a median distance of 6.0 (4.0–11.0) mm medial to
the iliac bone reflex and the median distance between the two nerves was
10.4 (7.0–14.3) mm.
Conclusions: The anatomical dissections confirmed that our new ultrasound-
guided highly selective approach to the IN and IH nerve is accurate. Thus,
ultrasound could become an attractive alternative to the “blind” standard
techniques of IN and IH nerve block in pain medicine and anaesthetic 
practice.

A-446
Association of lumbar plexus block and sciatic nerve block 
as alternative loco-regional technique to rachianesthesia 
for therapeutic knee arthroscopy
E. Dereeper, M. Sosnowski

Department of Anesthesiology, CHU Saint-Pierre, Brussels, Belgium

Background and Goal of Study: As some adverse events of the rachi-
anesthesia could cause unplanned hospitalization of ambulatory patients,
some authors suggest general anesthesia for knee arthroscopy. Nevertheless,
patients often request to watch the procedure. Since peripheral nerve
blocks give excellent postoperative analgesia we have, here, evaluate the
feasibility of an association of lumbar plexus block1 (LPB) and sciatic nerve
block2 (SNB) for ambulatory arthroscopic meniscectomy (AAM) in our teach-
ing hospital.
Materials and Methods: Forty-six ASA1–2 consecutive patients (aged
20–83 years, M:F ratio 1:1) scheduled for AAM and demanding loco-regional
anesthesia were included in this study. Under light sedation, the patient lay-
ing on the side, a 100 mm isolated short-bevel needle (Stimuplex, B.Braun,
Germany) and a neurostimulator were used to perform the SNB through the
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parasacral approach and the LPB through the posterior approach. Fifteen ml
(SNB) and 25 ml (LPB) of lidocaine 1,5% with epinephrine 1:200000 were
injected. The nerve block was considered unsuccessful when a surgical
block was not achieved within 20 min.
Results and Discussions: In 39 patients (85%), the block was successful.
For the 7 other patients, a general anesthesia had to be done. The reasons
for failure were: accidental intravascular injection (1) and anxiety, pain felt
under the tourniquet or at the medial side of the knee (5). In these later 5
patients the block was complete after surgery. Propacetamol and ketorolac
were sufficient for every patient’s adequate postoperative analgesia. Success
rate of trainees (71%) was lower than senior anesthesiologist (88%, p � 0,01).
All the patients could leave the One Day Clinic on time.
Conclusions: The success rate of SNB � LPB is acceptable and could be
increased 1) if a longer onset time was accepted, 2) with appropriate train-
ing. The association of LPB and SNB is a suitable alternative for AAM in a
teaching hospital.
References:
1 Capdevilla X. Anesth Analg 2002;94:1606–13
2 Mansour NY. Reg Anesth 1993;18:322–3

A-447
An anatomical study of the lumbar plexus and the psoas
compartment in 95 cadavers
O. Vicent, R.J. Litz, A.R. Heller, D. Wiessner, F. Theissig, R. Putz

Department of Anaesthesiology, University Hospital Dresden, 
Dresden, Germany

Background and Goal of Study: Psoas compartment blocks for postopera-
tive analgesia following total knee joint replacement may result in incomplete
blocks even if accurate neurostimulation is applied. The underlying reasons
have not clearly been identified. Anatomic dissections in small numbers of
cadavers suggest intramuscular location within separated muscle folds. The
purpose of the underlying study was to describe the relation of the lumbar
plexus to the psoas muscle at the L4 level
Materials and Methods: In 95 formalin-fixed cadavers bilateral dissection
of the lumbar region was performed by a ventral approach. The lumbar ver-
tebrae and intervertebral discs of L5–L2 as well as the cranial border of the
sacrum could be identified by dissection. The corresponding sites of the
psoas muscles were marked in situ. Measurements were performed in situ
on transversal and sagittal cross section dimension of both psoas muscles.
The femoral (FEM), lateral cutaneus femoris (CFL) and obturator nerve (OBT)
were marked. Then nerves were cut caudad to the muscles. Muscles were
carefully separated from their insertion site at the spine and the fusion site
with the iliacus muscle. The location of the corresponding nerves within or
outside the muscles was studied with special regard to the L4 level.
Results and Discussions: Complete measurements were performed in 95
cadavers (46 female, 49 male, age 81 � years, height 165 � 9 cm, weight
58 � 12 kg). Respective mean cross section dimension at the L4 level were
2.3 � 0.5 cm (transversal) and 3.9 � 0.8 cm (sagittal) for the left, and
2.4 � 0.5 cm and 3.8 � 0.7 for the right muscle. All diameters decreased with
age. At the L4 level the FEM was located within the posterior part of the

muscle in 71.6% and the CFL in 57.4% of the cadavers. In 19 muscles the FEM
consisted of 2 branches, whereof 6 had an extramuscular course. The OBT
never was located within the muscles and was covered by fat and connective
tissue between vertebral bodies and psoas muscle. The CFL was divided in
2 portions, whereof 2 had an extramuscular course.
Conclusion(s): The course of the three nerves varies considerably at the L4
level. Nerves dividing into branches and differences in location either within or
outside of the muscle may explain incomplete block during psoas compart-
ment block due to anatomical barriers inhibiting local anaesthetic spread.

A-448
Efficiency of combined psoas compartment block and sciatic
nerve block for total knee joint replacement
O. Vicent, D. Wiessner, R.J. Litz, P. Panousis, A.R. Heller, T. Koch

Department of Anaesthesia, University Hospital Dresden, Dresden,
Germany

Background and Goal of Study: Psoas compartment blocks (PCB) have
been increasingly applied for intraoperative supplementation and postopera-
tive pain relief following knee or hip surgery. In most cases PCB is performed
in combination with general anaesthesia (GA). Therefore, little is reported con-
cerning PCB and additional sciatic nerve block (SCB) for surgery. The pur-
pose of the underlying study was to evaluate the efficiency and safety of
PCB and SCB without additional GA for total knee joint replacement (TKJR)
and to identify causes of block failure.
Materials and Methods: The records of 391 consecutive patients under-
going TKJR with tourniquet application in combined PCB and SCB were
examined. All blocks were performed under the supervision of one of two
anaesthetists, mostly by means of ultrasonic guidance with additional periphe-
ral nerve stimulation (PNS). There were two analgesic regimen used: ropiva-
caine 0.5% 100 mg and mepivacaine 1% 200 mg or ropivacaine 0.375%
75 mg and prilocaine 1% 200 mg by personal preference of the anesthetist.
If pain during surgery in the operated limb due to incision or from tourniquet
occurred additional i.v. application of 1 
g/kg fentanyl was given. If pain per-
sisted additional general anesthesia (GA) was performed. Need for addi-
tional GA or i.v. fentanyl was considered as block failure. Multivariate linear
regression analysis was performed to identify causes of block failure.
Results and Discussions: Identification of the SCN was successful in all
patients. In 2,5% of the patients identification of the lumbar plexus by PNS
was not possible, hence alternative anaesthetic procedure was chosen. 2,3%
of patients received additional intravenous opioid analgesia for moderate
pain relief. 11,7% had pain during incision or due to tourniquet application
and were converted to GA. Multivariate regression analysis (r2 � 0.161)
revealed the following risk factors for block failure: height (beta coefficient
0.245), duration of block performance (0.237), weight (0.184), history of
rheumatism (0.118). The local anaesthetic used did not influence block 
success.
Conclusion(s): The combination of PCB and SCB allows TKJR without
additional GA in 88,3% of cases. Technical difficulties during block perform-
ance in particular obesity as well as a history of rheumatism may predict
block failure.
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A-449
The influence of sevoflurane on the antagonism effect of
neostigmine for rocuronium-induced neuromuscular blockade
S.H. Choi, J.H. Lee, D.J. Chang, W.K. Lee, Y.S. Shin

Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine, Seoul, Republic of Korea

Background and Goal of Study: Volatile anesthetics decrease the effect of
neostigmine administrated for neuromuscular recovery. In addition, these
effects differ among each volatile anesthetic (1). The aim of this study was to
examine the effect of sevoflurane on the antagonism effect of neostigmine
during the recovery period after administering rocuronium.
Materials and Methods: 65 adult patients were randomly allocated into 
3 groups (Propofol, Sevoflurane, and Enflurane group). After induction, the
continuous infusion of rocuronium was initiated when a twitch was noticed
in accelomyography and the infusion rate of rocuronium was determined to

maintain a 15 � 5% twitch height. 20 $$/kg neostigmine and 0.2 mg gly-
copyrrolate were then injected. After injecting neostigmine, the initial twitch
height, the maximum twitch height, the onset and duration of neostigmine
were measured, and the antagonism effect was calculated as a percentage
of the pre-existing twitch depression immediately before administering the
neostigmine (2). All values are expressed as mean � SD. ANOVA was used
for statistical analysis.
Results: The maximum twitch heights and antagonism effects of the
Sevoflurane and Propofol groups were larger than that of the Enflurane
group (76.4 � 15.3%, 73.6 � 18.2%; 80.2 � 18.8%, 76.2 � 20.4% vs
56.2 � 14.9%, 47.6 � 17.0% P � 0.001) and the durations of the neostig-
mine effect were longer (70.0 � 34.8 min; 80.7 � 19.7 min vs 49.4 � 15.4 min
P � 0.05). The rocuronium infusion rate was significantly higher in the Propofol
group than the other groups (10.3 � 1.6 $$/kg/min vs 6.6 � 1.3 $$/kg/min;
6.0 � 1.3 $$/kg/min P � 0.001). There were no significant differences in the
initial twitch height and the onset of neostigmine.
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Conclusions: The effects of sevoflurane on the antagonism effect and dura-
tion of neostigmine were less than enflurane, and there was no difference
between sevoflurane and propofol except for the rocuronium infusion rate.
References:
1 Reid JE, Breslin DS, Mirakhur RK, et al. Can J Anaesth 2001; 48: 351–355.
2 Miller RD, Roderick LL. Br J Anaesth 1978; 50: 317–323.

A-451
Gender differences in the intubating conditions of rocuronium
T. Mencke, J.U. Schreiber, H. Knoll, G. Noeldge-Schomburg

Department of Anaesthesia and Intensive Care, University of Rostock,
Rostock, Germany

Background and Goals: There is increasing evidence for sex differences in
the pharmacodynamics (PD) of anaesthetic drugs and neuromuscular block-
ing agents (NMBA), e.g. rocuronium (Roc; 1). The sensitivity of women to
Roc was higher compared with men, requiring 30% less of the drug to
achieve the same degree of neuromuscular block (2) and onset times were
shorter. However, whether gender influences the intubating con-ditions
(IntCond) after Roc and leads to an improvement of the IntCond in female
patients (Pat) is unclear.
Materials and Methods: After Ethics Committee approval and informed
consent, 60 female and 60 male Pat were randomised each in 2 groups (Gr)
to receive Roc 0.6 mg/kg or succinylcholine (Sux; Control-Gr) 1.0 mg/kg.
Induction: thiopentone (5 mg/kg), fentanyl (3mg/kg), Roc (Roc-Gr) or Sux (Sux-
Gr). 60s later, endotracheal intuba-tion(Int) was performed. Time of Int, diffi-
culty of intubation (Cormack), and IntCond (3) were assessed. Stat: x2 test.
Results and Discussion: Men were significantly larger and heavier (p � 0.001)
than women, but the body mass index was comparable (n.s.). Int time, and
Cormack grades were comparable (n.s.). However, clinically acceptable
(Clin accept; excellent and good) IntCond after Roc were significantly
increased in the Female Gr compared to the Male Roc Gr: 80% vs. 47%,
respectively; p � 0.05.

Roc groups Sux groups

Female Male Female Male
IntCond (n � 30) (n � 30) (n � 30) (n � 30)

Excellent 8† 5‡ 18 16
Good 16*† 9 6 11
Poor 6* 16‡ 6 3
Clin accept 24* 14 ‡ 24 27

Values are numbers. *p � 0.05 vs. Male Roc Gr; †p � 0.05 vs. Female Sux Gr;
‡p � 0.05 vs. Male Sux Gr.

Conclusions: The IntCond after Roc were significantly better in women
than in men, moreover it is an additional evidence for gender-related differ-
ences in PD. Thus, the incidence of clinically acceptable IntCond in the
Female Gr was comparable with those in the Sux Gr (80%). The observed
gender difference was related to Roc; the sex-related differences did not
occur among the Control Gr.
References:
1 Acta Anaest Scand 2003; 47: 241–59
2 Anesth Analg 1997; 85: 667–71
3 Acta Anaest Scand 1996; 40: 59–74

A-452
Muscle relaxation does not influence venous oxygen
saturation during cardiopulmonary bypass surgery
S. Lahousse, G. Cammu, S. Cardinael, J. Coddens, L. Foubert, 
T. Deloof, E. Vandermeersch

Department of Anaesthetics, Leuven Catholic University Hospital, 
Leuven, Belgium

Background and Goal: We investigated whether the omission of a contin-
uous infusion of neuromuscular blocking drug (NMBD) during cardiac 
surgery is associated with increased anaesthetic requirements, a higher 
incidence of intraoperative movement and increased oxygen consumption
during CPB.
Materials and Methods: We compared two groups of patients planned for
a cardiosurgical procedure with hypothermic CPB (28°C). Group 1 (n � 15)
received a 3  ED95 bolus dose of cisatracurium at induction and thereafter
no more NMBD. Group 2 (n � 15) received cisatracurium 0.15 mg kg�1 at
induction; after 30 min a continuous infusion of cisatracurium was begun at
a rate of 1mg kg�1min�1 before CPB, 0.75mg kg�1min�1 during CPB, and

1mg kg�1min�1 following CPB. Both groups had received a standardised
anaesthetic with BIS-guided propofol TCI (BIS between 45% and 55%) and
a remifentanil infusion steered by haemodynamic changes. Venous oxygen
saturation (SvO2) was continuously measured during CPB using the CDI 100
Hematocrit/Oxygen saturation monitoring system (Terumo, USA).
Results and Discussion: In group 1, 14/15 patients had a train-of-four
(TOF) ratio 	0.9 at the end of surgery. In group 2, 13/15 patients did not
reach a TOF ratio 	0.9 during registration in the operating room. A TOF
ratio 	0.9 was reached 56 � 41 min after their arrival in the intensive care unit.
Propofol consumption was 5.4 � 1.7 and 4.4 � 1.0 mg kg�1h�1 in groups 1
and 2, respectively (P � 0.07). Remifentanil consumption was 0.15 � 0.05
and 0.17 � 0.05mg kg�1min�1 in groups 1 and 2, respectively (P � 0.19).
During CPB, SvO2 was 82% [76–85%] in group 1 and 81% [73–85%] in
group 2 (P � 0.53). In groups 1 and 2, no patient recalled any intraoperative
phenomena; none had moved or had diaphragmatic contractions. No SvO2

below 65% was noted in either group.
Conclusion: Omitting the continuous administration of NMBDs during car-
diac surgery did not increase the anaesthetic requirements. No intraopera-
tive movements occurred, nor was there a decrease in SvO2 during CPB. We
suggest that the continuous maintenance of depth of anaesthesia and anal-
gesia by propofol and remifentanil probably prevented muscular activity and
hence decreases in SvO2 during CPB.

A-453
Reversal by Org 25969 is not affected by sevoflurane
compared with propofol
B.F. Vanacker, K.M. Vermeyen, M.R.F. Struys, H. Rietbergen, 
E. Vandermeersch, V. Saldien, A.F. Kalmar, M.E. Prins

Department of Anesthesiology, University Hospital Leuven, Leuven, Belgium

Background and Goals: The modified �-cyclodextrin, Org 25969, provides
a novel approach to neuromuscular block reversal by quickly encapsulating
steroidal neuromuscular blocking agents and preventing their action. This
phase II trial was designed to study efficacy and safety of Org 25969 when
used with either sevoflurane or propofol maintenance anaesthesia.
Materials and Methods: After Ethics Committee approval, 42 patients
aged 19–82 years with ASA Class 1–3 were enrolled. Each subject received
a dose of 0.6 mg/kg rocuronium after propofol induction. For maintenance of
anaesthesia, subjects were randomized to receive propofol (n � 21) or sevoflu-
rane (n � 21). At reappearance of T2, 2.0 mg/kg of Org 25969 was adminis-
tered as a single IV bolus. Anaesthesia was maintained until the end of surgery.
Neuromuscular function was monitored and recorded using acceleromyo-
graphy (TOF Watch SX). The primary endpoint was time from start of Org
25969 administration to recovery of T4/T1 to 0.9. A difference of �1 min in
recovery time was considered not clinically relevant. Equivalence between
the 2 groups was considered to be demonstrated if the 2-sided 95% CI for
the difference between the 2 groups was within the range �1 min to �1 min.
Results and Discussion: Mean recovery time from Org 25969 administra-
tion to T4/T1 ratio to 0.9 was 1 min 50 sec with propofol and 1 min 48 sec
with sevoflurane for maintenance of anaesthesia. The estimated mean time
difference between the groups was �1 sec with 95% CI (�28 to 26 sec), 
well within the predefined range for equivalence. No recurarization was
observed. There were 13 (31%) subjects with �1 AEs: 4 in the propofol and
9 in the sevoflurane group; 6 AEs were considered treatment related. All 10
serious AEs (n � 8, QTc prolongation) were reported with sevoflurane, none
were considered treatment-related. All AEs, except one, were mild to mod-
erate, and there were no discontinuations or deaths.
Conclusion: After 2.0 mg/kg Org 25969 at reappearance of T2, recovery of
the T4/T1 ratio to 0.9 was equivalent under propofol and sevoflurane main-
tenance anaesthesia. The safety profile in the former was somewhat more
favourable.

A-454
Variability in the duration of action of Succinylcholine
C. Burkhart, E. Schobinger, A. Zemp, T. Girard

Department of Anesthesia, University Hospital of Basel, Basel, Switzerland

Background and Goal of Study: The short duration of action of Succinyl-
choline (SCh) is due to a rapid hydrolysis by pseudocholinesterase. It was
questioned to be short enough to avoid severe hypoxia in a situation where
ventilation and intubation are impossible. Therefore a dose reduction of SCh
was suggested (1,2). The aim of this study was to determine the variability of
duration of action of SCh in daily practice.
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Materials and Methods: All patients with a clinical indication for the use of
SCh were included. After induction of anesthesia, time from administration
of SCh 1 mg/kg to return of neuromuscular function was recorded. Relaxation
was measured by tactile assessment of muscle response following train-of-
four stimulation of the ulnar nerve. Induction drugs, dosage and a short
medical history including indication for use of SCh was noted. Two groups
were compared using Student t-Test and multiple groups using ANOVA.
Results and Discussions: A total of 495 patients mean age 54 yr (15–93 yr)
from both sexes (46% males), mean weight 75 kg (35–145 kg), were included.
ASA status was I in 5%, II in 49%, III in 43% and IV in 3%. Indication for use
of SCh was gastroesophageal regurgitation in 45%, fasting time �6 h in
30%, peritonism in 16%, obesity in 4% and other 5%. Duration of action of
SCh varied from 90–1800s (mean 497s). Higher ASA resulted in longer
recovery time (435, 440, 560 and 678s for status I, II, III and IV respectively,
p �0.001). History of carcinoma or hepatic disease prolonged time to recov-
ery (712s vs 494s, p �0.01, and 642s vs 494s, p �0.05). Metoclopramid had
no significant influence on recovery time (537s vs 496s, n.s.).
Conclusions: Our results show a large variation in duration of action of SCh
from 90 to 1800 seconds. ASA status and concomitant disease showed a
significant influence on SCh duration of action. Such acquired deficiency of
pseudocholinesterase activity, as well as genetic variations in this enzyme
must be considered. Given the variability in pharmacokinetics of SCh a gen-
eral dose reduction does not protect from over- or underdosage of this drug.
References:
1 El-Orbany MI, Joseph NJ, Salem MR, Klowden AJ. Anesth Analg 2004; 98(6):

1680–1685
2 Donati F. Anesthesiology 2003; 99(5): 1037–1038

A-455
Onset and duration of mivacurium-induced blockade 
in children with Charcot-Marie-Tooth disease
H.J. Schmitt, S. Wick, J. Schmidt, T. Münster

Department of Anaesthesiology, FAU Erlangen-Nürnberg, Erlangen, Germany

Background and Goal of Study: The aim of this investigation was to com-
pare the onset and the spontaneous recovery from mivacurium induced
neuromuscular block (NMB) at the adductor polllicis (AP) and orbicularis
oculi (OO) muscles in children with Charcot-Marie-Tooth (CMT) disease.
Materials and Methods: After obtaining approval of the local Ethic Com-
mittee the response to mivacurium was characterized in five children (ASA I,
6–11 yrs old) with CMT1. They were anaesthetised using propofol/fentanyl,
the lungs ventilated with oxygen in air. After stable baseline signal a single
bolus dose of 0.2 mg � kg�1 mivacurium was given over 15 sec. Neuromus-
cular transmission was monitored by acceleromyography (TOF Watch SX)
simultaneously at AP and OO muscles using train of four stimulation with
online data recording. Onset time and spontaneous recovery to 10%, 25%,
75% and 90% of baseline were obtained, and recovery time (RT) calculated.
The study was done according to the consensus conference (1). Testing of
plasma cholinesterase levels revealed normal values.
Results and Discussions: Lag time was 57 � 13 sec and 34 � 8 sec at AP
and OO, respectively. Table 1 shows the time course of the response to
mivacurium at AP and OO muscles. Overall, the documented response to
mivacurium at AP is similar to data from children without neuromuscular dis-
ease (2). The recovery was faster at OO muscle. This is in accordance with
data from adults (3). Remarkable is the recorded faster onset at AP com-
pared to OO. This is in contrast to previous reports from patients without
neuromuscular disease (3). Whether this finding indicates beginning involve-
ment of hand muscles by CMT remains unclear.

Neuromuscular data (mean � SD, s � sec, m � min)

Site Onset T125% T190% TOF90% RT

AP 120 � 34 s 13 � 8 m 21 � 11 m 24 � 15 m 12 � 10 m
OO 169 � 50 s 10 � 2 m 16 � 3 m 19 � 6 m 8.7 � 5 m

Conclusion(s): In this small series mivacurium effected a normal response
in children with CMT type 1.
References:
1 Acta Anaesthesiol Scan 1996; 40: 59–74
2 Acta Anaesthesiol Scan 2002; 46: 512–18
3 Br J Anaesth 2000; 85: 856–60

A-456
Predictability of rocuronium-induced neuromuscular block
M. Adamus, R. Belohlavek, P. Hropko, M. Ludma

Department of Anaesthesia, University Hospital, Olomouc, Czech Republic

Background and Goal: Following bolus dose of rocuronium, the average
duration of neuromuscular block until 25% recovery (clinical duration) can be
predicted by the dose-duration relationship. However, interindividual varia-
tions in drug responses make such prediction less accurate for the individ-
ual patient. In the present study, we investigated the use of both the dose
and its onset time to predict the duration of rocuronium-induced neuromus-
cular block more precisely.
Material and Methods: Following local ethics committee approval and
obtaining informed consent, 210 patients scheduled for elective surgery
under general anaesthesia with tracheal intubation were randomly allocated
into seven groups with different rocuronium doses administered (0.30; 0.45;
0.60; 0.75; 0.90; 1.05; 1.20 mg � kg�1, respectively). After setting up neuro-
muscular transmission monitoring (Datex-Ohmeda S/5 Anaesthesia Monitor
with NMT module, ulnar nerve stimulation, TOF pattern, electromyographic
evaluation of evoked response of the adductor pollicis muscle), tracheal
intubation was performed after 80% depression of T1. For each consecutive
patient the onset time for 95% effect and the length of clinical duration were
determined. Statistical analyses were performed by simple and multiple lin-
ear regressions (least-square method) to predict clinical duration for different
values of the independent variables (dose and onset time). The squared cor-
relation coefficient (r2) was used as the primary criterion for evaluation of the
relevant model.
Results: The duration of action was better predicted by dose ( r 2 � 0.64)
than by onset time ( r 2 � 0.54). The predictability was improved by a multi-
ple regression model of these variables ( r 2 � 0.71). The explanatory power
was best when using the logarithm of clinical duration as the dependent
variable ( r 2 � 0.74).
Conclusion: The duration of rocuronium-induced neuromuscular blockade
can be predicted more accurately by the combined use of dose and onset
time than by dose (or onset time) alone.
Reference:
1 Rorvik K, Husby P, Gramstad J, Vamnes JS, Boe OE. Acta Anaesthesiol Scand 1993;

37: 481–483

A-457
Neuromuscular block induced by rocuronium and reversed by
the encapsulating agent Org 25969 can be re-established
using the non-steroidal neuromuscular blockers
succinylcholine and cis-atracurium
A. Bom, F. Hope

Department of Pharmacology, Organon Laboratories Ltd, Newhouse,
United Kingdom

Background and Goal of Study: Org 25969 is a reversal agent which acts
by a new mechanism: encapsulation of steroidal neuromuscular blocking
agents. After reversal of rocuronium-induced neuromuscular block by Org
25969, there will be a short period during which a second administration of
rocuronium will have a variable effect. Aim of this study is to determine
whether the non-steroidal neuromuscular blocking agents succinylcholine and
cis-atracurium can be used in these circumstances, since these to agents are
not encapsulated by Org 25969.
Materials and Methods: Male guinea pigs were deeply anaesthetised with
urethane and artificially ventilated. Single twitch M. gastrocnemius contrac-
tions were induced by electrical stimulation of the sciatic nerve. Catheters
were placed in the jugular vein and carotid artery for intravenous drug
administration and blood pressure measurements.
Results and Discussions: Bolus administration of 429 ng/kg rocuronium
resulted in complete neuromuscular block, which was completely reversed
with 500 nmol/kg Org 25969. Three minutes after complete reversal, the ani-
mals received 650 nmol/kg succinylcholine (n � 4), 180 nmol/kg cis-atracurium
(n � 4) or 429 nmol/kg rocuronium (n � 4). Succinylcholine caused complete
block with a slightly delayed onset (ref 1) (3.0 � 0.2 min vs. 1.2 � 0.5 min in
untreated group; mean � SEM) and a normal speed of recovery.

Cis-atracurium caused complete block with normal speed of onset
(2.0 � 0.5 vs 8.3 � 3.5 min in untreated group) and normal speed of recovery.

Rocuronium caused variable degrees of neuromuscular block, ranging
from no block to 97% block. However, when rocuronium was administered
30 min after administration of Org 25969, complete block could be induced
in all animals
Conclusion: When re-intubation is required immediately after administra-
tion of Org 25969, the non-steroidal neuromuscular blocking agents suc-
cinylcholine and cis-atracurium are still able to induce neuromuscular block,
since they are not encapsulated by Org 25969.
Reference:
1 Can. J. Anaesth., 1997, 44(11): 1144–1147
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A-458
Reversal of high-dose rocuronium with Org 25969
K. Khuenl-Brady, C. Rex, A. Sielenkämper, C.C. Kjær, M. Eikermann, 
P.B. Larsen, M.E. Prins, F. Pühringer

Department of Anästhesie und allg. Intensivmedizin, Medizinuniversität
Innsbruck, Innsbruck, Austria

Background and Goals: Org 25969, a cyclodextrin derivative, is an effec-
tive agent for reversing rocuronium (ROC) induced neuromuscular block in
animals and humans [1,2,3]. The objective of this study was to evaluate the
dose response relationship of Org 25969 given for reversal of high-dose
ROC (1.0 mg/kg) induced neuromuscular block.
Materials and Methods: Following ethics committee approval, 87 ASA 1–3
patients (aged 18–80 yrs) consented to participate in this phase II multicen-
tre trial. Neuromuscular block was measured accelero-myographically (TOF-
Watch® SX). T4/T1 ratio values were used for analysis. Each patient received
1.0 mg/kg ROC for intubation, followed 3 (n � 59) or 15 (n � 27) min later by
placebo or 2.0, 4.0, 8.0, 12.0 or 16.0 mg/kg Org 25969. The efficacy and
safety (i.e. adverse events, vital signs, and EKG) of Org 25969 were studied.
The primary end-point was the time from administration of Org 25969 until
recovery of the T4/T1 ratio to 0.9.
Results: The table shows the recovery times (min:sec) of the T4/T1 ratio to
0.9 following different doses of Org 25969, given in mean (SD).

Dose Org 3 min after ROC 15 min after ROC

Placebo 108: 26 (31:10) 127: 22 (92:46)
2.0 mg/kg 44: 44 (22:11) 8: 32 (1:07)
4.0 mg/kg 6: 56 (2:52) 5: 28 (3:08)
8.0 mg/kg 2: 24 (1:10) 1: 51 (0:33)
12.0 mg/kg 2: 25 (2:07) 1: 47 (0:52)
16.0 mg/kg 1: 46 (1:08) 0: 56 (0:08)

In total 6 serious adverse events were reported. None were considered related
to Org 25969. No recurarization was observed.
Conclusion: Org 25969 is well tolerated and has a good safety profile.
Profound neuromuscular block after high-dose ROC (1.0 mg/kg) was on
average reversed within 2.5 min for doses of 8.0 mg/kg Org 25969 or higher.
A clear dose-response relationship in the time to recovery of the T4/T1 ratio
to 0.9 was determined for both time points of administration.
References:
1 Bom A, et al. Angew Chem 2002; 114: 275–280
2 Gijsenbergh F, et al. Anesthesiology 2002; 96: A1008
3 Sorgenfrei I, et al. Europ J Anaesth 2004; 21: A571

A-459
Model-independent calculation of ke0 values
P. Bialas, R. Ellerkmann, J. Bruhn, K. Wagner, W. Wilhelm, S. Kreuer 

Department of Anaesthesiology and Intensive Care Medicine, University of
Saarland, Homburg/Saar, Germany

Background and Goal of the Study: The ke0 value is the first order rate
constant determining the efflux from the effect compartment. Normally, a
fractional sigmoid Emax model is used for estimating individual ke0 values. Up to
now no model-independent method was available to estimate ke0 for increas-
ing and decreasing anaesthetic drug concentrations. In this study we calcu-
lated model-independent ke0 values for isoflurane (Iso), sevoflurane (Sevo)
and desflurane (Des). The Bispectral index (BIS XP, Aspect, USA) and the
Narcotrend index (MonitorTechnik, Germany, version 4.0) were used as elec-
troencephalographic measures of the drug effect.
Methods: With IRB approval and written informed consent we investigated 45
patients (15 each group) scheduled for a radical prostatectomy. After lumbar
epidural catheterisation, patients received remifentanil and propofol solely
for induction of anaesthesia. Thereafter, epidural analgesia was initiated, and
iso-, sevo- or desflurane were added to maintain unconsciousness. At least
45 min later, end-tidal concentrations were varied between 0.5 and 2 MAC.
We estimated an individual ke0 value for each patient using prediction prob-
ability (PK). The computations were performed on a spreadsheet using the
Excel 2000 software program (Microsoft, USA), the ke0 value was optimized
to maximize the PK value to predict EEG indices versus effect site concen-
trations. Data are mean � SD with P � 0.05 indicating statistical significance.
Results:

Bispectral Index Narcotrend Index

ke0 PK ke0 PK

Iso 0.19 � 0.09 0.69 � 0.09 0.23 � 0.12 0.69 � 0.08
Sevo 0.23 � 0.23 0.81 � 0.04$ 0.21 � 0.10 0.84 � 0.04$

Des 0.33 � 0.22* 0.73 � 0.05* 0.34 � 0.19*§ 0.77 � 0.05#*

#Narcotrend vs BIS, $Sevoflurane vs Isoflurane,
* Desflurane vs Isoflurane, § Desflurane vs Sevoflurane

Conclusion: The ke0 value of Des is significantly higher than the ke0 values
of Iso or Sevo. Prediction probability depends on the respective volatile
anaesthetic.

A-460
Evaluation of predicted effect-site propofol concentration
with conventional PK model during induction of anaesthesia
K. Masui, T. Kazama, H. Fukushima, T. Kumazawa

Department of Anaesthesiology, Suwa Central Hospital, Chino, 
Nagano, Japan

Background and Goal of Study: The predicted concentrations of propofol
at the time of loss of consciousness are used for investigation of concentra-
tion-effect relationship of propofol. However, a three-compartment pharma-
cokinetic model has limitations for describing initial distribution of propofol
(1, 2). The goal of this study is to evaluate the predicted effect-site concen-
tration of propofol during the induction of anaesthesia.
Materials and Methods: Twenty patients were randomly allocated to two
groups according to the propofol target concentrations (10 patients each).
They were premedicated with midazolam 0.02–0.05 mg kg�1 IM 30 min
before the induction of anaesthesia. After the dose of fentanyl 1–2 
g kg�1,
propofol TCI was commenced at a target plasma concentration of 3 
g ml�1

(L group) or 6 
g ml�1 (H group) using a target-controlled infusion pump
(Diprifusor™, AstraZeneca). The effect-site concentration (Ce) of propofol at
the time of loss of response to verbal command (LOR) and the time from the
start of propofol infusion to LOR (Time to LOR) were recorded. The two-sample
unpaired t test and chi-squired test were used for comparing continuous and
categorical variables, respectively. P value less than 0.05 was considered
significant.
Results: The patient demographic data, Ce at LOR, and Time to LOR
(mean � SD) are shown in the table.

L group H group P value

Age (yrs) 50.3 � 19.3 56.0 � 18.8 0.511
Sex (male:female) 3:7 3:7 	0.999
Weight (kg) 56.3 � 10.9 53.8 � 8.5 0.574
Height (cm) 157.6 � 10.6 158.1 � 5.9 0.898
Ce at LOR (
g �ml�1) 0.51 � 0.10 0.77 � 0.18 �0.001
Time to LOR (sec) 49.2 � 8.9 43.5 � 7.8 0.145

Conclusion: It was suggested that the value of predicted effect-site con-
centration was inappropriate during the induction of anaesthesia, because
there was a significant difference in Ce at LOR between the groups.
References:
1 Upton RN, Ludbrook GL, Grant C, et al. Anesth Analg. 1999;89:545–552
2 Krejcie TC, Henthorn TK, Niemann CU, et al. J Pharmacol Exp Ther. 1996;

278:1050–1057

A-461
Pharmacokinetics of isoflurane: elimination from 
body and brain
S.Y. Chang, S.T. Ho, C.C. Lu, C.S. Tsai, C.S. Wong, J.J. Wang

Department of Surgery, Tri-Service General Hospital, Taipei, Taiwan

Background and Goals: Our previous study has demonstrated the
dynamic changes of inspiratory (CI), end-tidal (CE), arterial (A), pulmonary
arterial (PA) and jugular bulb (J) isoflurane (iso) concentrations immediately after
administering iso, but no study available shows the above changes after an
iso vaporizer was shut down during emergence from anaesthesia in humans.
The study was designed to look into iso elimination from the body in surgical
patients.
Materials and Methods: Sixteen patients (aged from 48 to 78), undergoing
coronary arterial bypass grafting surgery were enrolled in this study. At least
30 min before skin closure, 2% iso in 6 l of O2 was given into an anaesthetic
circuit under controlled ventilation. An iso vaporizer was shut down when
skin was closed. 20 min before and 40 min after the operation was ended,
blood was withdrawn from a radial artery, pulmonary artery, jugular bulb via
3 different catheters and was analyzed to determine iso concentration by a
head-space gaschromatograph. Additionally, CIiso and CEiso were also
measured with a multi-gas analyzer.
Results: The CEiso was decreased rapidly during washout time compared to
Aiso, Jiso and PAiso. At the 30th and 40th min washout, CEiso/PAiso were
68% and 57%, respectively. There were no significant differences among Asi,
Jiso and PAiso, but the absolute value of PAiso was the lowest during the
10th min to the 40th min washout time.
Conclusions: The study demonstrated the concentration-time profiles of
CIiso, CEiso, Aiso, Jiso and PAiso before and after an iso vaporizer was closed.
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From these profiles, we found that CEiso is decreased more rapidly than Aiso,
Jiso and Paiso and there is a relatively large gap existed between CEiso and
Aiso, Jiso or PAiso. Thus, it should be taken account into if CEiso is consid-
ered to be an indicator of emergence from anaesthesia.

A-463
Systematic curarisation is not essential during
retroperitoneoscopy in urosurgery
F. Atallah, H. Rabenandrasana, T. Bastide-Heulin, K. Taj, 
K. Samii, C. Virenque

Department of Anesthesiology and Intensive Care, Toulouse University
Hospitals, Toulouse, France

Background and Goal of Study: Systematic curarisation is recommended
during laparoscopy to facilitate abdominal distension and ensure low respi-
ratory pressure. This study aim was to evaluate benefit of curarisation in
laparoscopic (Lp) and retroperitoneoscopic (Rp) urosurgery.
Materials and Methods: We planned to study 2 groups of 20 patients oper-
ated by Rp or Lp. Anaesthesia and intubation were achieved with midazolam,
propofol, sufentanil and maintained by isoflurane (0,6 MAC), and sufentanil
(0,2–0,4 
g/kg/hour). Atracurium (0,5 mg/kg) was only injected 30 min after
insufflation. Ventilation was controlled (O2:N2O � 50:50) with a tidal volume
(Vt) of 8 ml/kg and a respiratory rate adapted to obtain PetCO2 between
30–35 mmHg before insufflation. Peak, mean and plateau inspiratory pres-
sures, PetCO2, mean arterial pressure, and train of four were recorded
before insufflation and every 15 min after. The static compliance (Cst) and
CO2 production (VCO2) were calculated:
Cst � expired Vt/Inspiratory Plateau P.
VCO2 PetCO2 (mmHg)  Vm (ml)
(ml/kg/min) � (Pbarometric � PH2O) mmHg  Weight(kg)
Results and Discussions: Lp group was interrupted after 8 patients
because of the difficulties expressed by the surgeon in realisation of pneu-
moperitoneum for 2/8 patients. In Rp group, only two patients out of 20
required curarisation before insufflation to facilitate space dissection. For the
other 18 patients, after curarisation, the compliance remained unchanged
and the VCO2 continued to increase.

15 min 30 min 15 min 30 min

Rp (n � 18) Before After Insufflation After Curarisation

CO2 ml/min/kg 3,95 4,58 4,68 4,98* 5,20*
� VCO2 % �16,1 �6,5
Cst ml/cmH2O 32,2 26,5 25,3 27,4 27,3
� Cst % �17,8 �8,3

* p � 0,005 vs 30 min after insufflation, (student t test)

Conclusion: Insufflation and space dissection were satisfactorily per-
formed in 90% of the patients operated by Rp and without any difficulty in
ventilation. Curarisation at the 30th minute did not improve Cst. Systematic
curarisation is not essential during Rp in urologic surgery.

A-464
Concentration-dependent instability of propofol in whole
human blood
A.E. Rigby-Jones, M.J. Priston, A.R. Wolf, J.R. Sneyd

Department of Pharmacy, Level 5, Peninsula Medical School, Plymouth,
United Kingdom

Background and Goal of Study: Propofol is strongly associated with both
plasma proteins and blood cell constituents1, therefore quantification in
whole blood is recommended. We developed a novel solid phase extraction
procedure for extracting propofol from whole blood prior to analysis by high
performance liquid chromatography with fluorescence detection. The assay
requires only 100 
L of whole blood and hence is suitable for the determina-
tion of propofol concentrations in vulnerable patient groups. The assay was
used to investigate propofol stability in whole blood during refrigerated 
storage.
Materials and Methods: Whole human blood was spiked to six clinically
relevant concentrations (ranging from 0.1 to 8 
g mL�1) and stored in a refrig-
erator (4–5°C). Propofol quantification was performed immediately prior to
storage. Quantification was repeated after one day of storage, at weekly
intervals for up to six weeks of storage, and after 8 and 12 weeks of storage.
Results and Discussion: At concentrations of 2 
g mL�1 and below, the
mean rate of propofol loss was less than 1 ng per day and the slope of the
regression lines were not significantly different from zero (p 	 0.4). However,
propofol loss from high concentration samples was significant (p � 0.01).

The respective mean rates of propofol loss at 4 and 8 
g mL�1 were 6 and
9 ng per day respectively (95% confidence intervals: 3 to 10, and 3 to 14).
Conclusion: The stability of propofol in whole blood during refrigerated
storage was found to be significantly dependent on the propofol concentration.
The data obtained in this study suggest that propofol quantification should
be performed as soon as possible after sample collection, and for samples
likely to contain high concentrations of propofol (	2 
g mL�1) certainly within
six weeks.
Reference:
1 Dawidowicz AL, Fijalkowska A, Nestorowicz A et al. Biomed Chromatogr 2001; 15:

408–12

A-466
Comparison of two propofol doses for intubation without
myorelaxant using remifentanil
O. Mathe, N. Hermant, A. Daboussi, S. Sacrista, K. Samii, O. Fourcade

Toulouse University Hospital, Department of Anesthesiology and Intensive
Care, Toulouse Cedex 9, France

Introduction: Orotracheal intubation without myorelaxant could be attrac-
tive especially in the event of myorelaxant allergy. However an incomplete
opening of the vocal cords or the occurring of a motor response can increase
the risk of laryngeal trauma. Our objective was to compare intubation condi-
tions depending on the initial dose of propofol, associated with remifentanil.
Material and Methods: This prospective study was carried out on 80
patients ASA 1 or 2 allocated randomly in two groups. The initial dose of
propofol was 2.5 mg/kg (P2.5 group) or 3 mg/kg (P3 group) infused during 
one minute. Remifentanil was associated at 1 mcg/kg during 30 sec then
0.5 mcg �kg�1min�1 (2 mcg/kg as total dose before intubation). The patients
were intubated 2 min after the end of propofol administration. In case of
incorrect conditions for intubation, the patients received one or several other
injections of propofol (0.5 mg/kg). The intubation conditions were evaluated
using Scheller’s criteria (1) (mask ventilation, inferior jaw mobility, glottis
exposure, vocal cords opening, and motor response at intubation time).
Results: All patients were intubated without myorelaxant. There was no
significant difference between the two groups in terms of mask ventilation,
inferior jaw mobility, glottis exposure. 11 patients in the P2.5 group (27.5%)
received one or several additional injections of propofol whereas none in the
P3 group (p � 0.0003). Despite this dose increase, 22 patients of P2.5 group
(55%) had motor response whereas only 5 (20%) in the P3 group (p � 0.002).
Conclusion: The association propofol-remifentanil allows intubation with-
out myorelaxant in good conditions. However, an initial dose of 3 mg/kg of
propofol was necessary in order to limit the risk of motor response and an
eventual laryngeal trauma. These results suggest that the use of a single ini-
tial bolus infusion of 3 mg/kg of propofol is more efficient than 2.5 mg/kg
with eventual additional injections for intubation without myorelaxant.
Reference:
1 Scheller MS. Anesth Analg 1992; 75: 638–640

A-467
Onset of neuromuscular block and intubating conditions 
one minute after administration of rocuronium bromide in
different regiments. The value of the priming technique
C. Tanase, O. Marinescu, A. Popa, I. Grintescu

Department of Anesthesia and Intesive Care, Emergency Clinical Hospital
Bucarest, Bucarest, Romania

Background and Goal of Study: The onset time of an intubating dose of
Rocuronium is faster than that of all available nondepolarizing neuromuscu-
lar blocking agents, this being close related with the rate of development of
adequate intubating conditions. Various studies have shown that adminis-
tration of “priming” doses of Rocuronium is not necessary for the induction
of good to excellent intubating conditions at 60 sec., nor not it decreased the
onset time.

The goal of this study was to compare intubating conditions that are
achived using priming technique and different doses of rocuronium.
Materials and Methods: The study was prospective (1.05.2004–1.12.2004)
and included 167 patients with ASA I–II, scheduled for abdominal surgery
under general balanced anesthesia. After induction of anesthesia with
Fentanyl (3 
g/kgc) and Propofol (1.5–2 mg/kgc) three groups of patients
received 0.6 mg/kgc of rocuronium (group 1, n � 61), 0.6 mg/kgc of rocuro-
nium with a priming dose (group 2, n � 57 ), and 0.9 mg/kgc (group 3,
n � 49). Intubating conditions at 60 sec. after the administration of the bolus
of rocuronium were assessed by a clinical intubating score – excellent (1) to
impossible (4). Neuromuscular function was evaluated using the TOF values
measured at 45 sec. 60 sec. and 90 sec. after administration of rocuronium.
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Intubating scores of the three groups were compared using nonparamet-
ric statistical tests (Mann-Withney).
Results and Discussions: All three doses induced good to excellent clini-
cal conditions of intubation at 60 sec. after administration of rocuronium:
(Group 1 mean � 2.26, SD � 0.95; group 2 mean � 1.74, SD � 0.81; and
group 3 mean � 1.69, SD � 0.90) with significantly better scores in groups
2 and 3 versus group 1 (p � 0.002 respectively p � 0.001). The TOF values
measured in group 2 were significantly smaller then those in group 1 at 45
and 60 sec. (p � 0.0001, respectively p � 0.003) and were similar with group
3 at 60 sec. (p � 0.757).
Conclusion(s): Standard doses (0.6 mg/kgc) of rocuronium given with
priming technique can achieve within 1 min. intubating conditions as good
as those induced with the high dose (0.9 mg/kgc), and still avoiding the
longer clinical duration of this latter.

A-468
Rocuronium valoration as an indicator of the hepatic function
during the vascular reperfusion of the hepatic graft: effect 
of changing the order of the vascular clamp release
E. Ferreres, A. Sabate, J. Figueres, M. Valcarcel, A. Dalmau, M. Koo

Department of Anaesthesia and Reanimation, Hospital Universitari 
de Bellvitge, Hospitalet de Llobregat, Spain

Background and Goal of Study: Effect of rocuronium is directly related to
the plasmatic concentration that depends on the bleeding, blood volume
changes and hepatic metabolism. Several studies have suggested it might
be used to assess liver function during liver transplantation. The goal of our
study was to demonstrate the variations in rocuronium pharmacokinetics
and pharmacodynamics when the order of the vascular clamp release at
reperfusion of the hepatic graft was changed.
Materials and Methods: After excluding patients with neuromuscular dis-
eases, acute hepatic failure, renal failure and amyloidosis, thirty patients
were randomised in two groups. One group (n � 15) where portal vein was
released first and the other (n � 15) where hepatic artery is released first.
Anaesthesia was induced with an intravenous bolus of rocuronium of
1 mg/kg of ideal weight. After 15 min. a rocuronium infusion was initiated at
0.3 mg/kg/h. Changes of �0.05 mg/kg/h were done to maintain response 
for the first stimulus of the train of four between 10 and 25% of the control.
We measured rocuronium plasmatic concentration at induction, at the
anhepatic phase, after the first and second reperfusions, 60 min. after and at
the end of surgery.
Results and Discussions: There were no statistical differences in the
patients-demographic characteristics neither in the degree of hepatic failure.
There were no differences between groups in rocuronium needs in the phases
of the proceeding. Rocuronium plasmatic concentrations of eleven patients
are shown in the table (mean � SD, *p � 0.05, non-parametric tests).

Plasmatic Values Artery1st n � 5 Portal1st n � 6

After induction (ng/ml) 2041 � 394 2921 � 957
Anhepatic phase 2379 � 425 2300 � 523
After 1st reperfusion 2053 � 631 1897 � 843*
After 2nd reperfusion 1670 � 635 1820 � 494
60 min. later 1318 � 966 1735 � 911
End of surgery 995 � 375 918 � 360

Conclusion(s): During portal reperfusion, sudden blood volume variation
did affect rocuronium plasmatic concentrations in both groups. At the end of
the procedure rocuronium plasmatic concentrations might be related to
graft metabolism.

A-469
Renal effects of magnesium sulphate after supraceliac aortic
unclamping in experimental dogs
Youngho Jang, JinGyun Yoo, Jinmo Kim

Department of Anesthesiology and Pain Medicine, School of Medicine,
Keimyung University, Daegu, Republic of Korea

Background and Goals: Intravascular administration of magnesium (Mg)
causes vasodilation (1) and increases renal blood flow (2). We hypothesize that
Mg might effectively augment renal perfusion, and prevent renal dysfunction
following cross clamping of the aorta.
Materials and Methods: We compared 14 dogs, 7 control group (C) and
7 Mg group. In the Mg group, 30 mg/kg MgSO4 was injected over 3 minutes
as a bolus immediately prior to unclamping the supraceliac aorta and there-
after as an infusion (10 mg/kg/h). Renal vascular resistance (RVR), renal cor-
tical blood flow (RCBF), renal oxygen delivery (R-DO2), and renal function
were measured at 1 and 6 hours after aortic unclamping.

Results: Data (mean � SD) are shown in the table:

Baseline Unclamp-1 Unclamp-6

RVR (dyn �s/cm5) C 59.6 � 14.6 110.9 � 48.5* 92.7 � 29.2*
Mg 67.3 � 24.5 72.9 � 34.6 70.9 � 10.8

RCBF (ml/min/100 g) C 57.0 � 11.9 44.7 � 22.1 40.0 � 11.3*
Mg 66.3 � 24.3 57.3 � 27.1 90.4 � 43.6†

R-DO2 (mL/min) C 23.2 � 4.4 14.0 � 2.6* 11.8 � 3.4*
Mg 25.1 � 7.9 16.8 � 4.3* 17.6 � 3.6†

Renin activity (ng/mL) C 7.46 � 1.44 – 10.24 � 4.06
Mg 7.96 � 1.11 – 10.64 � 4.95

Creatinine (mg/dL) C 0.78 � 0.07 – 0.84 � 0.24
Mg 0.84 � 0.21 – 0.92 � 0.24

Cystatin-C (mg/L) C 0.13 � 0.01 – 0.12 � 0.03
Mg 0.13 � 0.04 – 0.10 � 0.02

*P � 0.05 vs baseline; †P � 0.05 vs group C.

Conclusions: Mg infusion attenuates the increase in RVR and the decrease
in R-DO2, and improves RCBF after aortic unclamp in dogs. However,
despite these beneficial effects, we did not observe any improvement in
renal function when Mg was administered after supraceliac aortic unclamp.
References:
1 James MF. Anesth Analg 1992; 74: 129–136.
2 Nadler JL, Goodson S, Rude RK. Hypertension 1987; 9: 379–383.

A-471
Xenon acts by inhibition of glutamatergic neurotransmission
in Caenorhabditis elegans
P. Nagele, L.B. Metz, C.M. Crowder

Department of Anesthesiology, Medical University of Vienna, 
Vienna, Austria

Background and Goal of Study: The mechanism of action of the anes-
thetic gas xenon is ill-defined. In vitro electrophysiological studies implicate
antagonism of several types of postsynaptic ion channels, the most promi-
nent of which is the NMDA subtype glutamate receptor1, as potential mecha-
nisms of action. We have previously provided genetic evidence that nitrous
oxide (N2O), an anesthetic gas similar to xenon, acts through inhibition of the
NMDA receptor in vivo2. The goal of this study was to determine the behavio-
ral effects of xenon in the nematode C. elegans and furthermore to test the
hypothesis that the main mechanism of action of xenon is through inhibition
of NMDA subtype glutamatergic neurotransmission.
Materials and Methods: Well-fed one-day post-L4 adult C. elegans ani-
mals were transferred by platinum wire to agar pads with no bacteria; the pads
were placed into glass chambers containing either a 75%:25% xenon:O2

mixture or air. After a 10-min incubation period, locomotion was scored over
a seven-minute period. At least 10 animals were scored for each data point
or strain.
Results and Discussions: Xenon produced behavioral effects similar to
those seen with N2O. Like N2O but unlike volatile anesthetics, xenon did not
affect gross locomotion but markedly changed the character of movement.
Xenon greatly reduced the frequency of reversals of direction of movement
in wild-type worms, an unusual behavioral effect otherwise only seen in
worms with reduced glutamatergic neurotransmission. The EC50 for xenon
was 19% � 0.9%. Surprisingly, a mutant lacking the NMDA receptor NMR-1
was normally sensitive to xenon whereas being resistant to N2O. However, a
non-NMDA receptor null mutant glr-1(ky176), which is sensitive to N2O, was
not affected by and thus resistant to xenon.
Conclusion(s): Our findings show that the main mechanism of action of
xenon in C. elegans is by inhibiting glutamatergic neurotransmission. The
sensitivity of the NMDA receptor null mutant to xenon argues that, unlike
N2O, xenon does not act through the NMDA receptor; rather a non-NMDA
receptor is more central to xenon’s action in C. elegans.
References:
1 Nature 396:324 (1998)
2 Proc Natl Acad Sci 101:8791–6 (2004)

A-472
Cyclooxygenase-2 expression in opioid-tolerant mice during
CFA-induced monoarthritis
A. Mases, O. Pol, J. Vallès, C. Dürsteler, M.M. Puig

Department of Anaesthesia, Hospital del Mar, Barcelona, Spain

Background and Goal of Study: Opiods are used in the management of
chronic inflammatory pain in humans, but the development of tolerance
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(TOL) is poorly characterised. Prostaglandins have been reported to play a
role in the development of TOL [1]. Our aim was to determine COX-2 expres-
sion in mice with chronic monoarthritis chronically exposed to 
opioids.
Materials and Methods: After approval by the Animal’s Ethic’s Committee,
monoarthritis was induced by the subplantar injection of CFA. Tolerance was
obtained after the subcutaneous implantation of a 75mg morphine pellet, 4
days after CFA. COX-2 expression was assessed by western blot in the
spinal cord (SC) and the inflamed tissue (paw) from 6 hours to 7 days after
CFA, and in TOL and CFA � TOL animals at 7 days. ANOVA was used for
the statistical analysis.
Results and Discussion: In the paw, COX-2 expression was increased 15-
times 24 h after inflammation (p � 0.001) but no changes were observed in
TOL mice. In the SC, COX-2 expression increased 2-fold 24 h after inflam-
mation (p � 0.001) and returned to basal values at 48 h. In the same tissue,
TOL significantly increased COX-2 expression (p � 0.002) in controls 
(7 days), but not in CFA-tolerant mice. Results are expressed as mean values
and vertical bars indicate the standard error.

Conclusions: Our results show that chronic exposure to morphine signifi-
cantly enhances COX-2 expression in the spinal cord, but not in peripheral
tissues (paw).
Reference:
1 Powell KJ, Hosokawa A, Bell A, et al. Br. J. Pharmacol.1999;127:631–644

A-473
Xenon induced preconditioning involves increased HSP27
translocation and actin-HSP27 colocalisation
N.C. Weber, J.I. Wolter, N.M. Wirthle, O. Toma, W. Schlack, B. Preckel

Department of Anaesthesiology, University Hospital of Duesseldorf,
Düsseldorf, Germany

Background and Goal: Xenon induces myocardial protection by pharma-
cological preconditioning (PC) in vivo1

. We demonstrated that this mechanism
involves increased phosphorylation of MAPK-activated protein kinase-2
(MAPKAPK-2) and HSP27 downstream of PKC-� p38 MAPK2. The present
study elucidated whether xenon induces HSP27 translocation to the partic-
ulate fraction and which protein-protein interactions between HSP27 and
the actin cytoskeleton are initiated by Xe-PC.
Materials and Methods: Anaesthetised rats inhaled xenon (Xe-PC, n � 6)
during three 5-min periods interspersed with two 5-min and one final 10-min
washout period. Control rats (n � 6) remained untreated for 45 min.
Additional rats were pretreated with the p38 MAPK inhibitor SB203580
(1 mg kg�1) with and without anaesthetic preconditioning (each, n � 6).
Hearts were excised for immunohistochemistry of F-actin stress fibers and
tissue fractionation followed by Western blot of HSP27. HSP27 and actin co-
localisation was investigated by co-immunoprecipitation. Statistical analysis:
One-way ANOVA followed by Bonferroni’s correction for multiple compar-
isons. Data are expressed as arbitray units of average light intensity (AVI,
western blot), means � SEM.
Results: Xenon increased the amount of HSP27 in the particulate fraction
(2.3 � 0.4 vs. 0.8 � 0.2 in controls, p � 0.05). This translocation to the parti-
culate fraction was blocked by the p38 MAPK inhibitor SB203580 (0.7 � 0.2,
p � 0.05 vs. Xe-PC). SB203580 alone had no effect on HSP27 translocation
(0.9 � 0.4, p 	 0.05 vs. controls). Xe-PC increased F-actin polymerisation.
Actin and HSP27 were co-localised after Xe-PC.
Conclusion: Xe-PC induces the translocation of HSP27 downstream of
p38 MAPK. Moreover, actin and HSP27 are co-localised after Xe-PC, linking
the cardioprotection by Xe-PC to the actin cytoskeleton.
References:
1 Weber et al.: Br J Pharmacol 2004 Dec 6; [Epub ahead of print]
2 Weber et al.: Anesthesiology 2004; 101: A642
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A-474
Beta-3-adrenoceptors are involved in beta-adrenoceptor
signaling pathway dysfunction in diabetic cardiomyopathy
J. Amour, M. Le Guen, JS. David, P. Coriat, B. Riou.

Groupe Hospitalier Pitié-Salpêtrière, Département 
dAnesthésie-Réanimation, Paris, France

Background: Positive inotropic response to �-adrenoceptor stimulation is
markedly altered in diabetic myocardium (1). Although down-regulation of
�1-adrenoceptors and up-regulation of �3-adrenoceptors have been
observed in diabetic cardiomyopathy (2), the effect of �3-adrenoceptors
stimulation remains unknown in diabetic cardiomyopathy.
Methods: Effect of �3-adrenoceptor inhibition (directly by S-cyanopindolol
or indirectly by L-NAME) on the inotropic responses of �-adrenoceptor 
stimulations (isoproterenol: 10�8 to 10�4 M) were studied, in vitro (Krebs-
Henseleit solution, 29°C, pH 7,40, Ca�� 0,5 mmol, stimulation of 12/min), in
papillary muscles of diabetic rats (four weeks after intravenous injection of
streptozotocin). Maximum isometric active force normalized per cross-
sectional area (AF) was measured and comparison between groups was
performed using ANOVA.

Figures: Inotropic response to �-adrenoceptor stimulation in healthy (panel A) and dia-
betic (panel B) rats, under high load. S-cyanopindolol (�3-adrenoceptor antagonist) and
L-NAME (inhibition of NO induced by �3-adrenoceptor stimulation) markedly restored the
positive inotropic of �-adrenoceptor stimulation in diabetic rats. Data are mean percent-
ages of baseline values � SD (n � 8 in each group).

Conclusion: �3-adrenoceptors play an important role in the dysfunction of
�-adrenergic signalling pathway in diabetic cardiomyopathy.
References:
1 Amour J et al. Anesthesiology 2004; 101: 1145–1152
2 Dincer UD et al. Diabetes 2001; 50: 455–61

A-475
Changes in the viscosity of simple artificial phospholipid
membrane by volatile anesthetics
S. Tang, Y. Morimoto, T. Kikukawa, T. Araiso

Department of Anesthesiology and Critical Care Medicine, Hokkaodo
University Graduate School of Medicine, Sapporo, Japan

Background and Goal of Study: The mechanism of volatile anesthetics
has been still controversial. In this study, we evaluated the direct effect of
sevoflurane (sevo) and isoflurane (iso) on the simple artificial phospholipid
membrane. For this, we measured the changes in the phospholipid mem-
brane viscosity under various anesthetic concentrations by using fluo-
rescene depolarization method.
Materials and Methods: The simple artificial phospholipid membrane was
prepared from DPPC (Dipalmitoyl-L-�-Phosphatidylcholine). We set the
volatile anesthetics solution at 0.1, 0.2, 0.5, 1, 2, 4 mM and assayed their
concentration by gas chromatography. The 0.5 mM of sevo and iso corre-
sponded to 5% and 2.8%, respectively. The phospholipid membrane vis-
cosity was estimated by calculated phase transition tem-perature, which
was measured by fluorescene depolarization method. The lower tempera-
ture means lower viscosity. We measured the changes in the viscosity under
each concentration of both anesthetics by 20 times.
Results and Discussions: In the solution without anesthetics, the phase
transition temperature of phospholipid membrane was 42 � 0.17°C. The solu-
tions with 0.1 and 0.2 mM anesthetics indicated no changes in phase transi-
tion temperature regardless of iso or sevo. In the solutions with anesthetics at
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0.5 mM and more, the phase transition temperature decreased to 40°C and
below, which meant the lowering of the membrane viscosity.
Conclusion(s): In the clinical concentration of sevo and iso, viscosity of the
phospholipid membrane was not almost changed. This result may support
the recent findings that phospholipid membrane is not the major action site
by volatile anesthetics.

A-476
Isoflurane enhances inactivation of A-type K channel current
in rat substantia nigra
T. Andoh, D. Ishiwa, Y. Kamiya, Y. Yamada

Department of Anesthesiology and Critical Care Medic, Yokohama City
University Graduate School of Medicine, Yokohama, Japan

Background and Goal of Study: The authors previously demonstrated that
isoflurane (Iso) increased excitability in principal neurons in rat substantia
nigra pars compact (SNc)1. We studied effects of Iso on voltage dependent K
channels to clarify mechanisms of the increase in excitability in these neurons.
Materials and Methods: Voltage-clamp whole cell recording were made 
in rat midbrain slices in the presence of tetrodotoxin, cadmium, and bicu-
culline. We recorded the outward membrane currents in response to the
depolarizing voltage steps from �120 mV and �25 mV. We isolated the tran-
sient outward current mediated through A-type K channels by subtracting
the current traces following the prepulse of �25 mV from those following the
prepulse of �120 mV. After baseline recordings were obtained, Iso groups were
perfused with the solution bubbled with 1.5 and 3% Iso for 10 min before the
recordings were made again, while control group received no Iso.
Results and Discussions: Although the amplitudes of the transient out-
ward current were not different among the groups, exposure to Iso acceler-
ated the decay of the transient outward current resulting in significant
decreases in the time to 50% of the peak value (control 1.27 � 0.19 of base-
line, Iso 1.5 % 0.72 � 0.27, Iso 3% 0.52 � 0.1, mean � SD). Analysis of the
inactivation kinetics revealed that Iso delayed the recovery from inactivation
without changing steady-state inactivation curves. Iso did not affect the
non-inactivating outward current induced by depolarizing voltage steps
from �25 mV.
Conclusion(s): These results indicate that Iso accelerated inactivation and
delayed the recovery from inactivation of A-type K channels in principal neu-
rons in rat SNc without affecting delayed rectifier K channels. These effects
may contribute to excitation of these neurons and Iso-induced increase in
spontaneous dopamine release reported in vivo before2,3.
References:
1 Ishiwa D. Neuropharmacology 2004; 46: 1201–12.
2 Opacka-Juffry J. Synapse 1991; 7:169–71.
3 Irifune M. Anesthesiology 1997; 86: 464–75.

A-477
Modulation of glycine receptors by phenol derivatives
J. Ahrens, J. Bufler, M. Leuwer, G. Haeseler

Department of Zentrum Anästesiologie, Medizinische Hochschule
Hannover, Hannover, Germany

Background and Goal of Study: The important role of glycine receptors in
modulating ascending nociceptive pathways and pain processing (1) makes
them a potentially interesting target site for anti-nociceptive and spasmolytic
agents. While phenol derivatives constitute a family of potentially neuro-
modulatory drugs (2), the only compound in clinical use at the present time
is the anaesthetic propofol (2,6 diisopropylphenol). The aim of our study was
to identify structural features in phenol derivatives that determine their mod-
ulatory effects at glycine receptors.
Materials and Methods: The effects of four methylated phenol derivatives
and two halogenated analogues were studied on chloride inward currents
via rat �1� glycine receptors with standard whole-cell experiments.
Receptors were heterologously expressed in HEK 293 cells.
Results and Discussions: All compounds investigated potentiated the
effect of a submaximal glycine concentration (10 
M). While the degree of
maximum potentiation of the glycine 10 
M effect in �1� receptors was not
different between the non-halogenated compounds, the halogenated com-
pounds achieved half-maximum potentiating effects in the low 
M range- at
more than 30-fold lower concentrations compared with their non-
halogenated analogues. Neither the number nor the position of the methyl
groups significantly affected the EC50 for co-activation. When applied with-
out glycine, only the bi-methylated compounds 2,6 and 3,5 dimethylphenol
at concentrations 	1000 
M directly activated �1� receptors up to 30% of
the maximum response evoked by 1000 
M glycine.

Conclusion(s): These results show that halogenation in the para position is
a crucial structural determinant for the potency of a phenolic compound to
positively modulate glycine receptor function while direct activation is only
seen with compounds that carry at least 2 methyl groups.
References:
1 Laube B, Maksay G, Schemm R et al. Trends Pharmacol Sci 2002;23(11):519–27.
2 James R & Glen JB. J Med Chem 1980;23:1350–57.

A-478
Ropivacaine attenuates lipopolysaccharide-induced
monocyte chemoattractant protein-1 and matrix
metalloproteinase-9 production in human monocytes
C.-Y. Li, S.-T. Ho

Department of Anesthesiology, Tri-Service General Hospital, Taipei, Taiwan

Background and Goal of Study: Chemokines and matrix metallopro-
teinases (MMP) play important roles in inflammatory processes (1). The
monocyte chemoattractant protein (MCP)-1 is a potent chemo-attractant for
monocytes. Matrix metalloproteinases (MMP)-9 helps support the extrava-
sation and infiltration of leukocytes through proteolysis of basement mem-
brane and extracellular matrix(2). The aim of this study was to examine the
effect of ropivacaine on lipopolysaccharide-induced MCP-1 and MMP-9
production, as well as MCP-1 induced chemotaxis by human monocytic cell
line, THP-1.
Materials and Methods: Cultured THP-1 cells were incubated with LPS
and/or ropivacaine (3  10�7 to 3  10�3 M). Enzyme-linked immunosorbent
assay was used to examine the effect of ropivacaine on MCP-1 and MMP-9
synthesis, and their mRNA was examined using reverse transcriptase-
polymerase chain reaction. Monocytes chemotaxis was determined by Micro
chemotaxis plate. MMP-9 activity was examined by gelatin zymography.
Results and Discussions: Ropivacaine significantly inhibited the LPS-
induced up-regulation of MCP-1, MMP-9 and their mRNA expression by
THP-1 cells in a dose-dependent manner. MMP-9 activity was also attenuated
by 100 
M–3 mM ropivacaine. Furthermore, we demonstrated that ropiva-
caine suppressed MCP-1 induced chemotaxis.
Conclusion(s): Our results suggest that ropivacaine may modulate inflam-
matory response, and this appears to be mediated to a significant inhibition
of monocyte chemotaxis, as well as LPS-induced MCP-1, MMP-9 produc-
tion and MMP-9 activity by human monocytes.
References:
1 Baggiolini M, Annu Rev Immunol 1997;15:675–705.
2 Parsons SL, Br J Surg 1997;84:160–6.

A-479
Remifentanil but not sufentanil interacts with cerebral �2-
adrenoceptors in mouse brain
J. Hoecker, P.H. Tonner, A. Paris, C. Paitazoglu, J. Scholz

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

Background and Goal of Study: �2-adrenoceptor agonists and opioids
share similar clinical effects such as analgesia and sedation. Especially for
low potent opioids like meperidine and tramadol a specific interaction with
cerebral �2-adrenoceptors (�2-AR) in rat brain has been demonstrated (1,2).
The potent 
-opioid receptor agonist fentanyl does not show this interaction
(1). Because it is still unknown whether or not different opioids of the 4-
anilinopiperidine-series (“fentanyl-series”) show possible �2-AR-subtype-
specifical interaction, we studied the effect of remifentanil and sufentanil on
autoradiographically detected �2-AR binding of [125J]-paraiodoclonidine
([125J]-PIC) in �2A-, �2B- and �2C-knock-out (KO) mice brain.
Materials and Methods: With approval of the local animal care committee
�2A-, �2B- and �2C-AR-KO mice were sacrificed, brains removed and rapidly
frozen to �70°C. Parasagittal brain sections of 15 
m were prepared using
a cryostat. Total binding was determined by incubation of brain slices with
1 nM [125J]-PIC. Unspecific binding was determined by addition of unlabeled
clonidine at 200 
M and subtracted after autoradiography. Displacement 
of [125J]-PIC from receptor binding was performed by incubation of brain
slices in the presence of increasing concentrations of remifentanil and 
sufentanil. After removal of unbound radioactivity slices were attached to an
autoradiography film for 3 days. Resulting autoradiograms were analysed
densitometrically.
Results and Discussion: Sufentanil did not provoke any significant dis-
placement of specifically bound [125J]-PIC from �2-AR in all sites of the
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mouse brain. In contrast, remifentanil was able to displace [125J]-PIC dose
dependently from all �2-AR subtypes. At a concentration of 13 mM this dis-
placement was almost complete. In �2A-AR-KO-mice a reduced signal
intensity of specifically bound [125J]-PIC – according to the dominant role of
this �2-AR subtype – was seen but the displacement by remifentanil was
comparable to �2B- and �2C-KO mice.
Conclusion: Our findings suggest that remifentanil but not sufentanil inter-
act with all subtypes of �2-AR in the central nervous system. This may indi-
cate that clinical effects of remifentanil could be partially mediated by �2-AR.
References:
1 Krause T, Tonner PH, Scholz J, et al. Anesthesiology 1999; V91, A388.
2 Takada K, et al. Anesthesiology 2002; 96: 1420–1426.

A-480
Effect of abdominal surgery with or without vagotomy on
tumor cells proliferation in rat
C. Collard, P. Lavandhomme, V. Collet, M. De Kock

Department of Anesthesiology, St Luc Hospital, Brussels, Belgium

Background: Immunosuppression in the perioperative period increases
susceptibility to infectious complications and tumor cells proliferation (1).
Vagus nerve plays a major role in immunomodulation and subdiaphragmatic
vagotomy inhibits different acute phase responses (2). The present study
evaluates the effect of a subdiaphragmatic vagotomy on surgery-induced
tumor cells proliferation in a validated rat model of lungs metastases (3).
Material and Methods: Under sevoflurane anesthesia, adult male Wistar
rats (n � 4–6 per group) underwent either a median laparotomy or a laparo-
tomy associated to a subdiaphragmatic vagotomy. In all the rats as well as
in a control group of unoperated animals, tumor cells (MADB106, from
rodent mammary adenocarcinoma) were intravenously injected in the tail 5
hours after surgery as previously described (3). Three weeks later, animals were
euthanazied and lungs removed to allow a count of surface metastases.
Statistical analysis used ANOVA and posthoc test, P � 0.05 was significant.
Results: Pulmonary metastases counts are expressed in Table as
mean � SD (95% CI).

Controls Abdominal incision Abdominal incision and vagotomy

20.9 � 14 (10.6–31.2) 51.3 � 36.6 (20.7-81.8)* 107.5 � 45 (60.6–154.4)**

*P � 0.05 with Controls; **P � 0.01 with control and abdominal incision groups.

Discussion and Conclusion: Association of vagotomy to abdominal sur-
gery strongly potentiates the deleterious effect of surgical injury on tumor
proliferation. Explanations might be related to the loss of immune control
exerted by vagus nerve and maybe to the fact that vagotomy technique by
itself involves a more invasive surgery.
References:
1 Ben-Eliyahu et al, Int J Cancer 1999; 80: 880–888.
2 Goehler et al, J Neurosci 1999; 19: 2799–2806.
3 Page et al, Pain 1993; 54: 21–28.

A-481
Effect of remifentanil on NMDA receptors in rat spinal cord:
an electrophysiological study
E. Guntz, H. Dumont, C. Roussel, D. Gall, F. Dufrasne, D. Blum, 
S. Schiffmann, M. Sosnowski

Department of Anesthesiology, Hôpital Saint-Pierre, Brussels, Belgium

Background and Goal of Study: Remifentanil hydrochloride (Ultiva®) 
has been incriminated in direct N-methyl-D-aspartate (NMDA) receptors 
activation (1) whereas DAMGO, an other 
-opioïd, was described as a mod-
ulator of this receptor (2). Nevertheless, the involved mechanisms concern-
ing remifentanil hydrochloride remain unclear. In the present study, direct
activation of NMDA receptors and modulation of NMDA-induced current 
by remifentanil hydrochloride, with and without its vehicle glycine, were
examined on neurons inside the lamina II from the dorsal horn of the rat spinal
cord.
Material and Methods: whole cell patch-clamp recordings were performed
on acute rats lumbar spinal cord slices. Considering that both components
of Ultiva® (remifentanil hydrochloride and glycine) could be involved in
NMDA receptors activation, experiments were performed first with 50 
M
remifentanil hydrochloride, second with 3 mM glycine and third with Ultiva®

containing 50 
M remifentanil hydrochloride plus 3 mM glycine. Modulation
of NMDA receptors was examined with 3 
M remifentanil hydrochloride.

Results and Discussion: 22 cells were recorded. 50 
M remifentanil
hydrochloride do not induce any current whereas 3 mM glycine induce a cur-
rent that is abolished by the specific NMDA glutamate site antagonist D-2-
amino-5-phosphonovalerate (APV). Ultiva® (50 
M remifentanil hydrochloride
with 3 mM glycine as vehicle) also evokes an inward current that is abolished
by APV and not significantly different from the glycine induced current
(�96.42 � 10.99 pA, n � 7 vs �94.53 � 16.29 pA, n � 5, student’s t-test,
p 	 0.05). Application of 3 
M remifentanil hydrochloride increases the
NMDA-induced inward current by 61.3 � 13% and this increase is abolished
by the 
-opioid receptor antagonist naloxone.
Conclusion: remifentanil hydrochloride does not directly activate NMDA
receptors. The NMDA current recorded after application of Ultiva® is related to
the presence of glycine. Induced NMDA current is majored by application of
remifentanil hydrochloride through a pathway involving the 
-opioid receptor.
References:
1 Hahnenkamp K, Anesthesiology 2004; 100: 1531–7.
2 Chen L, Neuron 1991; 7: 319–26.

A-482
Effects of oxidative stress and propofol on the activity of
glutamate transporter EAAC1 expressed in Xenopus oocytes
J.-Y. Yun, J.-H. Kim, S.-H. Do, B.-M. Ham, K.-W. Yum, Y.-L. Kim

Department of Anesthesiology, Seoul National University College of
Medicine, Seoul, Republic of Korea

Background and Goals: Although the mechanism of neuroprotective effect
of propofol (PPF) is not clarified yet, recent reports suggest that it may be
mediated by glutamate transporters.1 In this study, we investigated whether
oxidative stress by tert-butyl hydroperoxide (t-BOOH) decrease the activity
of EAAC1, a neuronal subtype of glutamate transporter, expressed in Xenopus
oocytes and whether PPF could recover it.
Materials and Methods: EAAT3 was expressed in Xenopus oocytes by
injection of EAAT3 mRNA. After 3 day-incubation, Xenopus oocytes were
exposed to 1, 2, 3, 5, and 10 mM of t-BOOH for 10 min. Using two-electrode
voltage clamp, membrane currents were recorded after the application
30 
M L-glutamate. PPF diluted in Tyrode’s solution to 30 
M was perfused
at 4 mL/min over the oocytes preincubated in 5 mM t-BOOH. Responses
were quantified by integration of the current trace and compared with control.
Results: Data (Mean � SEM) are shown in the table. Each set of data has
been normalized by using the mean value of the control group from the
same batch of oocytes (n � 3 or 4).

t-BOOH conc. Response

0 (control) 1.00 � 0.06
1 mM 0.92 � 0.08
2 mM 0.72 � 0.06*
3 mM 0.66 � 0.04*
5 mM 0.70 � 0.05*
10 mM 0.57 � 0.05*
5 mM � PPF 30 
M 0.97 � 0.04

*P � 0.05 compared with control.
Data are mean � SEM (n � 14–18).

Conclusions: Oxidative stress by t-BOOH decreased the activity of
EAAC1, which was recovered by PPF. This effect of PPF may explain its neu-
roprotective property.
Reference:
1 Velly LJ, Guillet BA, Masmejean FM et al., Neuro-protective effects of propofol in a

model of ischemic cortical cell cultures: role of glutamate and its transporters.
Anesthesiology 2003, 99: 368–75.

A-483
Ketamine increases the intracellular magnesium
concentration via Activation of mitogen-activated protein
kinase in rat cardiac ventricular myocytes
S.H. Ko, J.S. Son, S.K. Lee, K.H. Ko, Y.G. Kwak

Dept. of Anesthesiology and Pain Medicine, Chonbuk National University
Medical School, Jeonju, Republic of Korea

Background and Goal of Study: Magnesium is the second most abundant
divalent cation in mammalian cellular systems and plays central roles in a
multitude of biological processes. In the present study, we have investigated
the effect of ketamine on the concentration of intracellular free Mg2� con-
centration ([Mg2�]i) and signaling pathways which are responsible for the
ketamine-induced modulation of the [Mg2�]i.
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Materials and Methods: We used the fluorescent dye, mag-fura-2-AM, to
measure the intracellular free magnesium concentration ([Mg2�]i) in isolated
rat cardiac ventricular myocytes. To determine the level of phosphorylation
of the mitogen-activated protein (MAP) kinases, western analysis of threo-
nine/tyrosine phosphorylated MAP kinases was used.
Results and Discussions: Ketamine increased the [Mg2�]i in a dose-
dependent manner with an EC50 of 266.61 � 34.89 
M, and this was inde-
pendent of extracellular Mg2�/Na� or intracellular BAPTA-AM. The
ketamine-induced increase of [Mg2�]i was highly blocked by the pretreat-
ment with (MAP) kinase inhibitors. Immunoblotting showed that ketamine
induced the activation of MAP kinases (ERK1/ERK2, p38 MAP kinase) by
increasing the level of phosphorylation of the MAP kinases.
Conclusion(s): These results suggest that ketamine increases [Mg2�]i in rat
cardiac ventricular myocytes, and the ketamine-induced increase of [Mg2�]i
might result from releasing Mg2� from an intracellular pool through a MAP-
kinase-involved pathway.

A-484
Dose-dependent neurotoxicity of amitriptyline in vitro
I. Haller, L. Klimaschewski, P. Gerner, P. Lirk

Dept. of Anesthesiology and Critical Care Medicine, Medical University of
Innsbruck, Innsbruck, Austria

Background and Goal of Study: Several reports suggest that tricyclic anti-
depressants (TCA) may be used topically to provide regional anesthesia and
analgesia [1]. However, TCA may exhibit significant neurotoxic potential
[1,2]. We therefore investigated clinically relevant doses [2] of amitriptyline as
the prototype TCA in an established model of neurotoxicity in vitro.
Materials and Methods: Adult rodent dorsal root ganglion neurons were
dissociated and treated with amitriptyline at 0 (control), 0.1 and 0.5 mM for
24 hours, followed by staining with anti-neurofilament antibodies. Neurons
were evaluated with regard to survival and axon growth. Subsequently, we
performed nuclear staining (Sytox) on neurons incubated with 0.1 mM
amitriptyline, to detect cytotoxicity.
Results and Discussions: We found a dose-dependent toxic effect of
amitriptyline. The average culture cell count as compared to controls
(519 � 191, n � 6) was decreased following incubation with amitriptyline
0.1 mM (211 � 103, n � 5, P � 0.05) and 0.5 mM (11.5 � 13, n � 6, P �

0.001). Likewise, the number of neurons exhibiting regular neurite outgrowth
was diminished compared to controls (131 � 77, n � 7) following incubation
with amitriptyline 0.1 mM (58 � 42, n � 6, P � 0.06) and 0.5 mM (0.8 � 1,
n � 7, P � 0.05). Sytox staining in neurons incubated with amitriptyline 0.1 mM
was significantly increased as compared to control neurons (P � 0.001).
Conclusion(s): Amitriptyline causes a dose-related cytotoxic effect in neu-
rons already at clinically relevant concentrations.
References:
1 Gerner P. Tricyclic antidepressants and Their Local Anesthetic Properties: From

Bench to Bedside and Back Again. Reg Anesth Pain Med 2004; 29: 286–9.
2 Estebe JP, Myers MM. Amitriptyline Neurotoxicity. Anesthesiology 2004; 100:

1519–25.

A-486
Interaction of the CB1 agonist ACEA and propofol
P.-A. Brand, P. Meybohm, J. Scholz, F. Renhof, P.H. Tonner

Department of Anaesthesiology and Intensiv Care Medi, University Hospital
Schleswig-Holstein, Campus Kiel, Kiel, Germany

Background: ?9-tetrahydrocannabinol (THC) has among many other
effects a sedative and an analgesic component. These effects are mediated
by specific cannabinoid receptors. Specific cannabinoid receptor subtyp
agonists and their interaction with i.v. anesthetics have not been investi-
gated. Goal of this study was to investigate sedation and analgesia in an
established mice model after aplication of propofol and ACEA.
Methods: Twenty SV 129 male mice received intraperitoneal (i.p.) injections
with permission and according to the state laws of animal safety of propofol
and the CB1 agonist ACEA. Sedation was monitored employing a rotating
rod. A cut-off time of 60 s was defined as no sedation. Analgesic effects
were determined by a tail flick unit with a cut-off time of 10 s to avoid tissue
damage.
Results: After i.p. injection of 50 mg/kg of propofol a rapid onset of seda-
tion was measured with a maximum after 2.5 min with 53 s on the rota-rod.
There after sedation diminished until 7.5 min post injection, being abolished
at this point. Propofol had no analgesic effect.

ACEA injection with 5 mg/kg lead to an increase in tail flick latncy with a
maximum of 8.8 s after 15 min, baseline 3.9 s. The effect slowly deminshed
and was abolished after ten hours. ACEA showed no significant sedation.

In the combinaion of both drugs propofol and ACEA rotating rod time was
reduced to 7.4 s 5 min post injection. There after sedation diminished slowly
until 45 min post injection, being abolished at this point.
Conclusion(s): The analgesic ACEA effect was not altered in combination
with propofol. The depth as well as the duration of propofol sedation was
augmented when combined with ACEA. The exact mechanism is not yet
studied, but a possible interaction of cannabinoids with GABA neurons as
been described (1) and might be an important future field of investigation.
Reference:
1 Pharmacol Biochem Behav(2004)78;83–91.

A-487
Sevoflurane activates the p38 mitogen-activated protein
kinase in human t-lymphocytes in vitro
M. Roesslein, T. Loop, M. Frick, D. Doviakue, K. Geiger, H. Pahl, B. Pannen

Department of Anaesthesiology, University Hospital Freiburg, Freiburg,
Germany

Background and Goal of Study: Sevoflurane (SEVO) is believed to medi-
ate cytoprotective preconditioning, a process involving “Mitogen Activated
Protein Kinases” (MAPK).1,2 The aim of this study was to determine whether
SEVO is able to induce the activity of p38-MAPK in human T-lymphocytes
(HTL) and if this effect correlates with the inflammatory and apoptotic quali-
ties of SEVO.3

Materials and Methods: HTL were incubated with SEVO, isoflurane (ISO),
or desflurane (DES). Phosphorylation of proteins was evaluated by “Western
Blot”, activity of p38 by kinase assay, DNA-binding activity of the nuclear
transcription factor �B (NF-�B) by “Electrophoretic Mobility Shift Assay” and
apoptosis by flow cytometry after GFP-annexin-V staining.
Results and Discussion: While DES and ISO had no or little effect, SEVO
dose-dependently induced phosphorylation (Fig. a) and activity (Fig. b) of
p38. While SEVO increased apoptosis and NF-�B-activity, inhibition of p38
with SB203580 prevented neither DNA-binding of NF-�B (Fig. c) nor apop-
tosis. In addition, inhibition of apoptosis by Z-VAD.fmk did not prevent p38
phosphorylation (Fig. d).

Conclusion: SEVO specifically induces p38 stresskinase activity in HTL in
vitro. This effect seems to be independent of SEVO-associated inflamma-
tory or apoptotic effects.
References:
1 Anesthesiology 1999;91:701–12.
2 J Mol Cell Cardiol 1997;29:2383–91.
3 Anesthesiology 2001;95:1467–72.

A-488
Thiopental induces a heat shock response in human 
T-lymphocytes in vitro
M. Roesslein, T. Loop, L. Muller, K. Geiger, H. Pahl, B. Pannen

Department of Anaesthesiology, University Hospital Freiburg, Freiburg,
Germany

Background and Goal of Study: The induction of a heat shock response is
characterised by the activation of the transcription factor HSF-1 and the
expression of several heat shock proteins (HSP). The heat shock response is
associated with a possible protection of cells and organs1. Several inducers
of the heat shock response simultaneously inhibit the nuclear factor �B (NF-
�B), a central regulator of the immune response.2 The aim of this study was
to determine whether the thiopental-mediated inhibition of NF-�B is associ-
ated with an induction of the heat shock response in human T-lymphocytes.3
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Materials and Methods: Human T-lymphocytes were incubated with
thiopental, pentobarbital, thiamylal, secobarbital, methohexital, etomidate,
ketamine, midazolam, or propofol. DNA-binding activity of HSF�1 was
analysed by “Electrophoretic Mobility Shift Assay” and mRNA-expression of
hsp�27, �32, �70 and �90 by “Northern Blot”.
Results and Discussion: Thiopental (Fig. a) and thiamylal dose-dependently
activated the DNA-binding activity of HSF-1. The other substances investi-
gated had no influence on the HSF-1-activation (Fig. b � c). While there was
no hsp-32-induction (Fig. e) by thiopental, it induced the expression of hsp-
27 (Fig. d), �70 (Fig. f) and �90 (Fig. g).

Conclusion: Thiobarbiturates specifically induce a heat shock response in
human T-lymphocytes. This could be indicative of a cytoprotective mecha-
nism of action of these substances.
References:
1 Am J Physiol Lung Cell Mol Physiol 2004; 287:L953–61.
2 Crit Care Med 2002;30:S89–95.
3 Anesthesiology 2002; 96:1202–13.

A-489
The effect site half time of sevoflurane for burst suppression
is longer than for hypnosis as determined by the bispectral
index during routine anaesthesia and surgery
R.R. Kennedy, A. Seethepalli, C. Minto

Department of Anaesthesia, Christchurch Hospital, Christchurch, New Zealand

Background and Goal of Study: The relationship between measures of
drug effect such as bispectral index (BIS) and end-tidal (ET) levels of anaes-
thetic agents is described by the “effect site equilibrium half-time”, t1/2(ke0).

There is limited data on sevoflurane t1/2(ke0), and none during routine
anaesthesia and surgery. Preliminary observations suggested t1/2(ke0) for
the degree of hypnosis as estimated by BIS is different from that for eeg
burst suppression, occurring at “deep” levels of anaesthesia. This study
aimed to determine t1/2(ke0) for these two “effects”.
Materials and Methods: Large changes in ET sevoflurane were produced
in 13 patients during routine surgery. ET sevoflurane, BIS and burst sup-
pression ratio (BSR) were recorded every 10s. Data was divided into periods
of “high BIS” (BIS 	30) or burst suppression (BSR 	10%) and t1/2(ke0) was
determined for each segment using a semi-parametric modeling technique.
Results and Discussions: There were 36 “high BIS” and 20 burst suppres-
sion zones. Mean t1/2(ke0) for BIS was 3.59 min (sd 1.62 min) and for BSR
9.36 min (5.37 min). When compared with a binomial test these are highly
significant differences (p � 0.004).
Conclusion(s): Different eeg effects of sevoflurane have different t1/2(ke0)
suggesting different sites or mechanisms of action. These results also
establish values of t1/2(ke0) which can be used to provide real-time esti-
mates of effect-site sevoflurane concentration in clinical practice.
Acknowledgements: Supported by a grant from the Canterbury Medical
Research Foundation.

A-490
Alfentanil-propofol co-induction for the insertion of 
the laryngeal tube airway versus the laryngeal 
mask airway
C. Burlacu, P. Gaskin, A. Fernandes, M. Carey, L. Briggs

Department of Anaesthesia, Mater Misericordiae Hospital, Dublin, Ireland

Background and Goal of Study: Laryngeal tube airway (LTA) is a relatively
new supraglottic device which, like the laryngeal mask airway (LMA), main-
tains airway patency during anaesthesia1. In a prospective randomised 

double-blind study we determined the propofol requirements (ED50) for the
insertion of either tube. The ease and complications related to insertion were
the secondary outcomes.
Materials and Methods: After Research Committee approval and informed
consent, suitable unpremedicated patients aged 18–60 ASA I and II were
allocated to the LTA (n � 27) or LMA group (n � 26). Alfentanil 5 
g kg�1 i.v.
was given to all patients. First patient in each group received propofol
2.5 mg kg�1 i.v. for induction. The dose for consecutive patients in either
group varied according to Staircase Design method with a step size of
0.5 mg kg�1. Insertion of the device was attempted ninety sec later if mouth
was relaxed, always by the same anaesthetist blinded to the dose of propofol.
Three independent observers described the response to insertion. “Movement”
was defined as any coughing, straining, laryngospasm or purposeful limb
movements at insertion or within 1 min afterwards. ED50 was determined by
calculating the mean of the midpoint dose of 6 independent pairs of patients
who manifested crossover from “movement” to “no movement”.
Results and Discussions: The ED50 of propofol for insertion of the LTA and
LMA was 2.66 (SD 0.86) and 2.33 (SD 0.37) mg kg� 1, respectively (p � 0.04).
Time to effective airway was significantly longer (52.85 vs. 33.00 sec,
p � 0.0002) and more minor maneuvers were necessary in the LTA patients
(p � 0.02). The incidence of airway complications was low and similar.
Conclusion: When alfentanil is used as co-induction agent, insertion of the
LTA requires similar induction doses of propofol and it is not associated with
an increased risk of complications compared to the LMA.
Reference:
1 Ocker H, Wenzel V, Schmucker P et al. A comparison of the laryngeal tube with the

laryngeal mask airway during routine surgical procedures. Anesth Analg 2002;
95:1094–7.

A-491
Effect of hydroxyzine premedication on etomidate induction
of general anaesthesia, including intubating conditions. A BIS
controlled study
M.A. Lallemand, C. Lentschener, K. Roche, P. Bonnichon, Y. Ozier

Department of Anaesthesia and Critical Care, Hôpital Cochin, Paris, France

Goal of Study: In a recent investigation, etomidate IV was administered as
sole anaesthetic agent for induction of GA in 30 hydroxyzine-premedicated
patients (1). Bispectral index (BIS) value consistently decreased to 50 for tra-
cheal intubation with no purposeful movement in 29 of these 30 patients.
Intubation is a highly reflexogenic phenomenon. Whether hydroxyzine pre-
medication accounted for this high intubation rate was presently investigated.
Material and Methods: Sixty-seven ASA I–II patients were randomly allo-
cated to receive 1.5 mg/kg oral hydroxyzine or placebo 90 min prior to
induction of GA using etomidate 0.3 mg/kg IV, given alone. BIS values were
continuously recorded. A tourniquet was placed on a lower limb to record
purposeful movements. Tracheal intubation was facilitated by using rocuro-
nium 0.6 mg/kg IV when the BIS value was 50. Anaesthetic data were com-
pared between patients receiving hydroxyzine or placebo. Mann Whitney
U-test, Fischer’s test, Student’s t-test were used.
Results: M (range), m � SD, n

Hydroxyzine (n � 35) Placebo (n � 32) P

Loss of eyelid reflex (sec) 83 (21–210) 97 (30–300) 0.1
Time to BIS � 50 (sec) 100 (21–266) 113 (30–510) 0.1
Time to BIS back to50 (sec) 431 (100–1429) 325 (75–1595) 0.3
Purposeful movements prior 7/28 5/27 0.9
to intubation (yes/no)
BIS at intubation 41 � 11 48 � 17 0.07
Successful intub (yes/no) 26/9 17/15 0.07

Demographic data were similar. No recall was recorded.
Discussion and Conclusions: Hydroxyzine premedication did not alter
etomidate induction of GA including intubating conditions. These findings
are in line with previous data (2,3). Indeed, when hydroxyzine is compared to
placebo in randomised, prospective studies, it produces questionable
effects on both preoperative anxiety and postoperative analgesia (2).
Moreover, etomidate 0.3 mg/kg I.V., given alone, was associated with a 62%
likelihood of successful intubation on the first attempt as presently (3). It is of
note that the intubation rate was smaller than previously (1). A larger sample
size than previously may account for this discrepancy.
References:
1 Lallemand, Br J Anaesth 2003. 
2 Glazier, DICP 1990.
3 Skinner, Anaesthesia 1998.
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A-492
Preoxygenation enhances induction of anaesthesia with
sevoflurane as assessed with BIS monitoring
A. Fassoulaki, G. Petropoulos, G. Kottis, C. Sarantopoulos

Department of Anaesthesiology., Aretaieio Hospital, Medical School,
University of%, Athens, Greece

Background and Goal: Previous studies investigate methods enhancing
the speed of inhalational induction of anaesthesia1. In a prospective ran-
domized double-blind study we evaluated the speed of induction of anaes-
thesia with sevoflurane, with or without preoxygenation.
Materials and Methods: Forty patients scheduled for hysteroscopy under
general anaesthesia received for 10 min air or 100% O2 via a face-mask.
Anaesthesia was induced with �7% sevoflurane in 100% O2 via a primed
circle system. Zipprep™ electrodes were attached to the forehead of the
patients for BIS monitoring. BIS values were recorded every 30 s, during the
first 300 seconds of sevoflurane administration.
Results: Demographics did not differ between groups. The group which
inhaled O2 before induction exhibited significantly lower BIS values when
compared to the group that received air (F � 7.97, df � 1, p � 0.009).
Means � SD are shown in Figure 1.

Conclusion: Preoxygenation for 10 min enhances the speed of inhalational
induction of anaesthesia with sevoflurane.
Reference:
1 O’Shea H, Moultrie S, Drummond GB. Br J Anaesth 2001; 87: 286–8.

A-493
Intravenous infusion of lidocaine reduces sevoflurane
requirements during laparoscopic colectomy
S. Nafeh, A Kaba, M. Lamy, J. Joris

Anesthésie-Réanimation, Centre Hospitalier Universitaire de Liège, 
Liège, Belgium

Background and Goals: Intravenous (i.v.) lidocaine (LIDO) is analgesic,
anti-inflammatory, and anti-hyperalgesic.1,2 LIDO blocks the NMDA-recep-
tors.3 We therefore tested the hypothesis that LIDO reduces sevoflurane
requirements during laparoscopic colectomy (LAPCOL).
Material and Methods: After approval of our institution Ethics Committee,
40 patients scheduled for LAPCOL gave their consent to be included in this
randomised double-blind placebo-controlled study. Patients were allocated
in two groups: i.v. LIDO (bolus � 1.5 mg/kg before the induction of anaes-
thesia, then a continuous i.v. infusion 2 mg/kg/h) or saline. Anaesthesia was
induced with propofol 2 mg/kg, sufentanil 0.15 
g/kg, and cisatracurium
0.2 mg/kg, and maintained with sevoflurane (SEVO) in O2/air 80%. SEVO
concentrations were adjusted to keep patients hemodynamically stable
(pre-induction mean arterial pressure � 15%). BIS scores were also moni-
tored and kept below 50. Arterial pressure, heart rate, BIS scores, and end-
tidal SEVO were recorded every 15 min. Data (mean � sem) were analysed
using ANOVA or Students’ t test; P � 0.05 � statistical significance.
Results: Patient data were similar in the two groups. i.v. LIDO resulted in a
significant reduction in heart rate (P � 0.02), mean arterial pressure
(P � 0.001), and SEVO requirements (Fig., P � 0.0001).

Conclusions: i.v. LIDO significantly reduces the requirements in volatile
anaesthetic and improves hemodynamic stability during LAPCOL.
References:
1 Hollmann M. et al, Anesthesiology 2000;93:858–75.
2 Cornet P. et al, Eur J Anaesthesiol 2004;21:A764.
3 Sugimoto M. et al., Br J Pharmacol 2003;138:876–82.

A-494
Use of desflurane in renal transplantation. A comparison 
with isoflurane
C. Prodromou, E. Papaioannou, C. Paloumbi, A. Lambadariou, P. Doka, 
A. Tzifas, E. Zafiri, K. Tsinari

Department of Anaesthesia, “Laikon” General Hospital of Athens, 
Athens, Greece

Background and Goal of Study: Aim of this study was the comparison of
the postoperative effect of desflurane intraoperative administration versus
the established use of isoflurane1, based on biochemical markers of renal
function in patients undergoing renal transplantation from living related donors.
Material and Methods: Forty patients with end-stage renal failure who
were submitted to renal transplantation were studied. They were randomly
allocated to two groups: group D (maintenance of anaesthesia with desflu-
rane) and group I (isoflurane). The anaesthetic protocol was the same in both
groups apart from the volatile agent used for the maintenance of anaesthesia2.

For the evaluation of postoperative renal graft function, blood urea and
serum creatinine changes fluctuation within each group preoperatively and
from the first to third postoperative day were compared using two-way
analysis of variance. Additionally, mean values of these parameters were
compared between the two groups at each time of study by “t-test”
(P � 0.05 considered significant). Patients’ demographic data, MAC-hours,
cold ischemia time, and intraoperative haemodynamic and metabolic
parameters were also recorded.
Results: No significant difference between the two groups in age, body
weight, MAC-hours, the time of cold ischemia of the graft and intraoperative
metabolic parameters was observed. Intraoperative arterial pressure and
heart rate were significantly higher in group D.

No statistically significant difference was observed in the fluctuation of
blood urea with time in either group. Creatinine levels fluctuated with time
(towards lower values) significantly both in groups D and I (P � 0.01).

Mean urea and creatinine values did not differ significantly between the
two groups at any time of the study.
Conclusion: Postoperative changes in blood urea and serum creatinine
after desflurane administration are similar to those observed after the
already established isoflurane use in renal transplantation.
References:
1 Higuchi H, Adachi Y, Wada H, et al. Anesth Analg 2001; 92: 650–655.
2 Weiskopf RB. Anaesthesia 1995; 50 Suppl: 9–13.

A-495
A single dose of propofol can produce excellent sedation 
and amnesia in cystoscopic examination
P. Sajedi, L. Niaraeisi

Department of Anesthesia, Medical University, Isfahan, Iran

Background and Goal of Study: Propofol is used to produces sedation
and amnesia in patients undergoing invasive investigation and procedures
such as dental and vitreoretinal surgery (1,2). Cystoscopy is one of the
painful procedures which need to be done under anesthesia or full sedation.
In this study we compared sedative and amnestic effects of propofol and
midazolam in cystoscopy examination.
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Materials and Methods: This study was a prospective clinical trial which
was done on 44 adult, ASA-I, II, III who were candidated for cystoscopic
examination. Patients were divided into two groups according -10 conven-
ience sampling method. Patients were excluded from the study if they had
psychological problems, drugs or alcohol abuse, drug’s allergy or preg-
nancy. Before beginning of the procedure vital signs were registered and
then sedation was done with propofol 0.75 mg/kg I.V. plus fentanyl 50 
g in
study group and midazolam 3 mg plus 50 
g fentanyl in control group. Then
vital signs and SaO2 in 1 and 10 minutes after beginning of examination and
numerical patient’s movement were registered during procedure, also fre-
quency distribution of patient’s recall, VAS for pain and satisfaction scores
were evaluated in recovery room. All data were analyzed with T test and Chi-
Square.
Results and Discussion: There were no statistical differences between two
groups for age (p � 0.87), weight (p � 0.83), sex (p � 0.61), ASA physical
statue ( p � 0.57) and duration of examination (p � 0.48) There were a lower
VAS pain score and higher VAS satisfaction scars in propofol group
(p � 0.009 and p � 0.041 respectively).
Conclusion: We concluded that propofol can produce good sedation and
amnesia and also good examination condition in patients undergo cysto-
scopic examination.
References:
1 Cradler NM, Rynn D, Lyne Jp , et al. Anesthesia. 2000; 55 (4): 327–33.
2 Morley HR , Karagiannis A, Schaltz DJ, et al. Anaesthe intensive care. 2000; 2 (1):

37–92.

A-496
Comparison of pupil reflex dilation after 100 Hz tetanos at 
the end of surgery and postoperative pain under a stable
remifentanil concentration
G. Michiels, A. Verleije, E. Engelman, B. Ickx, L. Barvais

Department of Anaesthesia, Erasme Hospital, Brussels, Belgium

Background and Goal of Study: Painful stimuli dilate the pupil; this reflex
is called pupil reflex dilation (PRD). Opiate drugs such as remifentanil reduce
PRD. Our goal was to assess the relationship between PRD in anaesthetised
patients at the end of surgery and postoperative pain in order to improve the
postoperative pain management during the transition after a remifentanil TCI
anaesthesia.
Materials and Methods: Nineteen ASA 1/2 patients undergoing gynaeco-
logical surgery were anaesthetised with propofol and remifentanil. At the end
of surgery, target effect site concentration (CeT) of remifentanil was titrated
down to 1.5 ng/ml and maintained at this level during the whole awakening
period. Propofol TCI was maintained at the appropriate level to study PRD
with an infrared pupillometer at rest and in response to four electrical tetanic
stimulation at 100Hz (TET100) on the ulnar nerve during 10 seconds, applied
randomly at 20, 40, 60, 80 mA.

Thereafter, propofol was stopped and VAS at rest was evaluated under
constant remifentanil CeT of 1.5 ng/ml.
Results and Discussions: Fifteen women showed acceptable VAS less or
equal to 3. Four women had a VAS greater than 3 with one having a VAS at
8. This patient was the only one showing a PRD greater than 1 mm at a low
tetanic stimulation of 40 mA. However, no significant statistical difference
was found in the mean PRD values at the different TET100 intensities
between women with a VAS value under or over a value of 3.

Intensity of TET100 20 mA 40 mA 60 mA 80 mA

PRD � SD of women with 0.28 mm � 0.58 mm � 0.76 mm � 0.93 mm �

VAS $$ 3 at awakening 0.27 0.34 0.40 0.54
PRD � SD of women with 0.50 mm � 0.75 mm � 0.92 mm � 1.42 mm �

VAS 	 3 at awakening 0.40 0.86 0.78 0.43

Conclusion(s): PRD testing at several intensities of tetanic stimulation
under stable remifentanil concentration does not help the anaesthetist to
predict pain in young healthy women undergoing low abdominal surgery.

A-497
Neurodegenerative effects of propofol exposure to 
newborn rats
S. Bercker, P. Bittigau, C. Bührer, C. Dreykluft, M. Weise, C. Ikonomidou, 
U. Kaisers, T. Kerner

Department of Anaesthesiology, Charité, Campus Virchow-Klinikum, 
Berlin, Germany

Background and Goal of Study: Propofol as a commonly used drug in
pediatric anaesthesia has been shown to act primarily by GABAA-receptors

enhancement1. Recently, it has been demonstrated that exposure of the
developing brain to anaesthetic drugs with GABAA-enhancing and/or NMDA
receptor-blocking properties may induce apoptotic neurodegeneration2,3.
The aim of this study was to assess the neurodegenerative effects of propo-
fol exposure to newborn rats.
Materials and Methods: 7-day-old Wistar rats (n � 18) were treated with
repeated intraperitoneal injections of propofol (3 doses of 30 mg/kg body
weight at 0, 90 and 180 minutes) and compared to controls (n � 13). Brains
were examined histopathologically using the DeOlmos cupric silver staining
24 hours after exposure. A summation score of the density of apoptotic cells
was calculated for every brain. In two propofol-treated animals blood pH
measurement was performed during anaesthesia. For statistical analysis 
t-test with independent-samples was performed.
Results and Discussions: A significant increase in the density of apoptotic
cells (p � 0.001) was found in animals treated with propofol (apoptotic score
27558 � 7238/mm3, versus 14438 � 3659/mm3 in controls). Normal pH val-
ues were measured and thus severe hypoxia or metabolic disorders could
be excluded.
Conclusion(s): Propofol enhances the apoptosis in the developing brain of
newborn rats and may induce neurodegenerative mechanisms. Transfer-
ability of these results to human beings and possible consequences for the
anaesthesiological practice remains to be determined.
References:
1 Rudolph U and Antkowiak B: Molecular and neuronal substrates for general anaes-

thetics. Nature Reviews 2004; 5:709–20.
2 Ikonomidou C et al.: Blockade of NMDA receptors and apoptotic neurodegeneration

in the developing brain. Science 1999; 283:70–4.
3 Jevtovic-Todorovic V et al.: Early exposure to common anesthetic agents causes

widespread neurodegeneration in the developing rat brain and persistent learning
deficits. J Neurosci 2003; 23:876–82.

A-498
Assessment of recovery from general anesthesia under
sevoflurane, desflurane or propofol for long lasting surgery
E. Christidou, A. Zambouri, B. Macrakis, K. Dimitroulakis, T. Petropoulou

Department of Anesthesia, Papageorgiou General Hospital, 
Thessaloniki, Greece

Background and Goal of Study: The aim of the study was to assess the
recovery profile after long lasting surgery, using different anesthetic mainte-
nance agents.
Materials and Methods: After a standardized induction 33 patients under-
going spinal stabilization were randomly assigned to one of the following
groups of anesthesia maintenance: a) sevoflurane (n � 13), b) desflurane
(n � 10), or c) continuous infusion of propofol (n � 10), titrated to maintain a
BIS level of 40–50. Anesthesia was combined with remifentanyl infusion and
morphine given 30 min before the end of the operation. Mean arterial pres-
sure, pulse and SpO2 preoperatively and 30 and 60 min postoperatively,
were recorded. Recovery profile was assessed according to time of: open-
ing eyes, beginning of spontaneous ventilation, involuntary or voluntary
movement and extubation, all measured after the discontinuation of anes-
thetic agent. Data were analysed by SPSS 10.0 program using analysis of
variance (ANOVA).
Results and Discussions: Groups were similar concerning age, weight,
duration of surgery, duration of anesthesia and hemodynamics (p 	 0.05).
No statistical differences (p 	 0.05) were found among the mean recovery
times studied shown in the table (time in minutes):

Sevoflurane Desflurane Propofol

Duration anesthesia 192.72 � 106 160.5 � 65.0 221.5 � 82.5
Opening eyes 15.3 � 3.9 12.5 � 6.0 14.3 � 5.0
Spontaneous breathing 15.1 � 4.2 12.4 � 5.8 15.1 � 6.8
Involuntary movement 14,6 � 3.0 11,3 � 5.5 13,3 � 5.1
Voluntary movement 18.1 � 4,3 18.1 � 4.3 17.4 � 6.4
Extubation 17.4 � 4.6 15 � 5.1 18.1 � 6.5

Postoperative hemodynamics and SpO2 did not also differ significantly
(p 	 0.05)
Conclusion: Recovery profile according to measured characteristics in our
sample seems to be similar, when sevoflurane, desflurane or propofol is
combined with remifentanyl-morphine for long lasting anesthesia.
References:
1 Beaussier M. et al. Can J Anaes 1998;45:429–34.
2 Song et al. Anest Analg 1998;86: 267–73.
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A-499
Influence of remifentanil in the prediction of propofol
concentration at recovery of consciousness
C.S. Nunes, D.A. Ferreira, F. Lobo, I. Santos, L. Antunes, P. Amorim

Department of de Matematica Aplicada, Faculdade de Ciencias, 
UP, Porto, Portugal

Background and Goal of Study: It would be clinically useful to predict the
propofol (Prop) effect concentration (PropCe) at recovery of consciousness
(ROC). We postulated that a patient’s PropCe at ROC is related with PropCe
at loss of consciousness (LOC) and requirements for remifentanil (Remi) dur-
ing surgery.
Materials and Methods: Neurosurgical patients with Glasgow 15, ASA 1/2,
and TIVA with effect site TCI Prop (Schnider1) and Remi (Minto2). Data were
collected using RugLoop II® software every 5 s from A2000XP (BIS). Patients
were premedicated per os with 10 mg of diazepam. Induction was performed
with a Prop constant infusion of 200 ml/hr until LOC. At LOC, Remi started
with a plasma target of 2.5 ng/ml, and Prop effect target (PropCt) was set to
PropCe at LOC. Before ROC the PropCt was gradually reduced and Remi
adjusted to patient’s needs (data: mean � sd).
Results and Discussions: Thirty one patients, age 48.7 � 15, body mass
index 26.5 � 5, 21 female. PropCe at LOC were 4.9 � 1 
g/ml. Time between
the beginning of Prop infusion until LOC was 3.61 � 0.7 min. PropCe at ROC
were 1.16 � 0.3 
g/ml. Predicted effect Remi concentrations at ROC were
3.41 � 1.5 ng/ml. Different relations were tested, and a statistically significant
(p � 0.05) correlation between PropCe at ROC and PropCe at LOC multiplied
by Remi mean dose during surgery (0.12 � 0.02 
g/kg/min), was observed.

Conclusion(s): The correlation between PropCe at ROC and PropCe at
LOC3 was improved by the inclusion of Remi dosage information. This study
can be useful in a future ROC prediction model and brings more insight to
drug interactions.
References:
1 Anesthesiology 1998, 88:1170–82.
2 Anesthesiology 1997, 86:24–33.
3 J Neurosurg Anesthesiol 2004, 16:342.
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A-500
The effect of alfentanil on the localization of epileptogenic
focus in pediatric patients with intractable seizure disorder
K.T. Min, S.H. Choi, J.H. Kim, D.H. Kim, H. Park

Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine, Seoul, Republic of Korea

Background and Goal of Study: Among the chemical stimulants to acti-
vate the electrical activity, opioids are helpful to localize the epileptogenic
focus in adult patients with temporal lobe epilepsy (1,2). The aim of this study
was to examine the effect of alfentanil on the localization of epileptogenic
focus in pediatric seizure patients.
Materials and Methods: Six pediatric patients (aged 2–16 years old)
received an anesthetic induction with thiopental sodium 5 mg/kg, rocuro-
nium 0.6 mg/kg. Anesthesia was maintained with sevoflurane in 50% oxy-
gen with 50% air. After dural opening, sevoflurane was maintained at 0.6%
end-tidal concentration during the study. 

Electrocorticography over the surface of the temporal lobe extending to
hippocampus and amygdala was obtained, followed by 5 minute of record-
ing before and after the administration of alfentanil 20 mg/kg. The most
abundant spontaneous spiking area before alfentanil activation was defined
as the suspected ictal zone. Any changes in cardiovascular variables were
documented. Off-line analysis of electrocorticography was done by neurol-
ogist according to the changes of number of interictal epileptiform spike of
suspected ictal and non-ictal zone before and after the administration of
alfentanil. Values are mean � SD. For statistical analysis Wilcoxon signed
ranks test was performed.
Results: Alfentanil induced an significant increase in spike activity (20.0 � 9.3
vs 36.0 � 18.1 number of spike/1 minute epoch P � 0.05). The site of maximal

activation was the hippocampus or amygdala and identical to the suspected
ictal zone. No significant activation of the relatively infrequent independent
spikes recorded over non-ictal zone was seen after the administration of
alfentanil. There were no significant changes in the blood pressure and heart
rate after the administration of alfentanil.
Conclusions: Alfentanil activates epileptiform activity in pediatric patients
with temporal lobe epilepsy and can be used to assist in the localization of
the epileptogenic focus during surgery.
References:
1 Ragazzo PC, Galanopoulou AS. Brain Research Reviews 2000; 32: 316–327.
2 Manninen PH, Burke SJ, Wennberg R, et al. Anesth Analg 1999; 88: 1101–1106.

A-501
Combining remifentanil to propofol and etomidate in
cardioversion anaesthesia
B. Altinoren, Z.N. Akcaboy, G. Arkan, Y. Akcaboy, N.M. Mutlu, N. Gogus

Department of Anaesthesiology, Ankara Numune Hospital, Ankara, Turkey

Background and Goal: In this study we added remifentanil for using propo-
fol and etomidate in smaller induction doses and to decrease their side-
effects in elective external cardioversion (EEC) anaesthesia. We also aimed
to compare effects of them on haemodynamic and recovery parameters.
Material and Methods: 40 ASA II–III patients enrolled in this prospective and
randomized trial. All patients received 1 
g �kg�1 remifentanil over 90 sec
firstly,then group P received propofol 0.5 mg �kg�1 and group E etomidate
0.1 mg �kg�1 over 15 sec. When OAAS/S scale was 4–5, EEC was applied
and this time was noted. Haemodynamic and respiratory parameters, awak-
ening time (AT), comprehension time (CT), time when Aldrete Score was 9
(Ald 9), number of shocks, total amount of energy, patient and cardiologist
satisfaction and side-effects were compared between groups. Chi-square
and independent samples t tests were used in statistical analysis with signi-
ficative p � 0.005.
Resuts and Discussion: Groups were similar in demographic and baseline
data. If we compare with other studies (1) we induced anaesthesia with
smaller doses of propofol and etomidate by combining remifentanil. In group
P a statistically significant decrease in blood pressure occured after induc-
tion and returned to baseline in 8th min. In group E, blood pressure was not
different compared to its baseline level. After EEC and throughout 2 min res-
piratory rate in group P decreased significantly when compared with group
E. 8 patients in group P became apneic and needed assisted ventilation.

(min) Group P Group E p

OAAS/S4-5 3.7 � 0.5 4.1 � 0.45 0.019
AT 11.6 � 1.96 15 � 2.45 0.000
CT 13.2 � 1.88 16.6 � 2.48 0.000
Ald 9 20.6 � 2.98 24.6 � 2.78 0.000

(Values reported as mean � SD in Table). Number of shocks, amount of
energy, pain existence, patient and cardiologist satisfaction and side-effects
were comparable in both groups. Myoclonus wasn’t seen in any groups.
Conclusion: We concluded that, although etomidate was having longer
recovery parameters and propofol was having less stable haemodynamic
and respiratory effects; both were acceptable for EEC anaesthesia. And also
we could reduce induction doses and side effects of these drugs by com-
bining remifentanil.
Reference:
1. Herregods LL et al. J Clin Anesth. 2003;15(2):91–6.

A-503
Intubating conditions after administration of remifentanil
combined with sevoflurane or propofol without muscle
relaxants in adults
M. Georgiou, Th. Georgiadou, I. Soumpasis, H. Zahariadou, E. Sfyra, 
F. Kanakoudis

Department of Anaesthesiology, Georgios Gennimatas General Hospital,
Thessaloniki, Greece

Background and Goal of Study: The combination of remifentanil with
propofol provides satisfactory intubating conditions without the need for
neuromuscular blocking drugs.1 The aim of the study was to evaluate the
intubating conditions after combination of sevoflurane-remifentanil (SR)
compared to propofol-remifentanil (PR) when BIS � 40 without administra-
tion of muscle relaxants.
Materials and Methods: Thirty patients ASA I–II, scheduled for elective
surgery, premedicated with iv clonidine 2 mcg*kg�1, received remifentanil
1 mcg*kg�1 before induction of anaesthesia. Patients were randomly allocated
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into two groups: Group PR received propofol 2.5 mg*kg�1 on induction and
group SR sevoflurane (8% initially, falling to 4–2%). Laryngoscopy was 
performed when BIS � 40 and intubating conditions were graded on a 
4-point scale (ease of laryngoscopy, vocal cords position, jaw relaxation and
degree of coughing and limb movement). Time for loss of consciousness,
time for pupils to come to the midline position, time needed for BIS � 40 
and BIS immediately before and after intubation were also recorded as well
as blood pressure and heart rate before induction, immediately after intuba-
tion and surgical incision. Data were analyzed using student’s t-test.
Results and Discussions: Tracheal intubation was successful in all
patients. Intubating conditions were satisfactory in both groups. Excellent
intubating conditions were noted in 33.3% of patients in the PR group and
20% in the SR group. BIS values were significantly lower (p � 0.05) in the
PR group. Time taken for pupils to come to the midline position was signifi-
cantly lower in the PR group (p � 0.001). No statistical significance was
noted between groups for the time taken for loss of consciousness, the time
needed for BIS to fall �40 as well as the haemodynamic responses following
intubation.
Conclusion(s): The combination of remifentanil with either propofol or
sevoflurane provides satisfactory intubating conditions without neuromus-
cular blocking drugs, in patients premedicated with clonidine, with some of
the measured parameters being better for the PR group.
Reference:
1 Stevens JB, Wheatley L. Anesthesia and Analgesia, 1998; 86:45–9.

A-504
The comparison of different doses of remifentanil on
preventing myoclonus due to etomidate
N. Boztug, Z. Bigat, G. Onder, A. Dikici, B. Karsli, E. Ertok

Department of Anesthesiology and Reanimation, Akdeniz University
Hospital, Antalya, Turkey

Background and Goal of Study: Etomidate is a rapid effective sedative-
hypnotic agent, that have minimal cardiovascular and sedative effects. Opioids
such as fentanyl, alfentanil and sufentanil are used to prevent myoclonus
due to etomidate. In this study we aimed to compare effectiveness of differ-
ent doses of remifentanil on preventing myoclonus due to etomidate.
Materials and Methods: After approval of local ethic committee, 45
patients in ASAI–II status, who will get general anesthesia were divided into
3 groups. Solutions of the study were prepared by an independent anesthe-
siologist as 5 ml solutions. Remifentanil was applied at 0.5 
g ml�1 dose in
the group I, 1 
ml�1 in group II in 30 second. In group III isotonic saline was
used. 1.5 minutes later, 0.3 mg kg�1 etomidate was applied end patients was
assessed with a 4 point scale (0 – absent, 1 – mild, 2 – moderate, 3 – severe),
and also number of breathing and saturation values were recorded.
Endotracheal intubation was performed after enough muscle relaxation
obtained with 0.15 mg kg�1 cisatracurium. Mean arterial pressure, heart rate,
peripheral oxygen saturation were recorded at the measurement point. 
Results: In the group I, mild myoclonus was observed in one of the 15
patients (6.6%) and moderate myoclonus was observed in the other one
(6.6%). In group II there was mild myoclonus only in one of the 15 patients
(6.6%). In the control group in 3 patients (20%) myoclonus did not observed.
Myoclonus observed in 1 patient mild (6.6%), in 4 patients moderate
(26.6%) and in 7 patients severe (46.6%). After etomidate application the
breathing rate was in group I 7, in group II 4.2 and in group III 25. Only in
group II in 8 patients (53.3%) desaturation were appeared (p � 0.05).The
hemodynamic values decreased in remifentanil groups and this decrease
was in group II statistically significant (p � 0.05). T-test and chi-square tests
were use for statistical analyses.
Conclusion: The effect of remifentanil used in 0.5 
g kg�1 or 1 
g kg�1

doses to prevent myoclonus due to etomidate was similar in both groups
but 1 
g kg�1 remifentanil caused desaturation. Because of this reason
0.5 
g kg�1 remifentanil was more safe.
Reference:
1 Stockham RJ et al. Anaesth Intensive Care. 1988 May;16(2):171–6.

A-505
The effect of gabapentin on epidural analgesia after 
lower extremity surgery
A. Turan, G. Kaya, B. Karamanlioglu, Z. Pamukçu

Department of Anesthesiology, Trakya University Medical Faculty,
Edirne, Turkey

Background and Goal of Study: Recent clinical studies determined that, pre-
operative oral gabapentin decreased pain scores, morphine consumption

and side effects in different surgical patients. In this randomized, controlled
trial we aimed to examine whether oral gabapentin could have an effect on
postoperative pain, local anesthetic consumption, discharge, side effects,
satisfaction and recovery in patients after lower extremity surgery and
epidural analgesia.
Materials and Methods: Following ethic committee approval and written
informed consent, 40 patients scheduled for lower extremity surgery were
randomly divided into two groups. Patients in the group I received oral
placebo and those in the group II received 1200 mg gabapentin 1h prior to
surgery. Patients received the same drug regimens in the postoperative 2nd
and 3rd days in the morning according to their group allocation. Anesthesia
was induced with propofol and maintained with sevoflurane in 50%O2/N2O
with a fresh gas flow of 2 L/min and 2 
g/kg fentanyl i.v. The first loading dose
of previously placed epidural anesthesia was given at wound closure(bolus
5 ml 0.125% bupivacaine � 1 
g fentanyl/ml) and PCEA pump was con-
nected (bolus 5 ml, lockout 15 min). During the first 1h in the PACU, then at
4,8,12,16, 20, 24, 30, 36, 42, 48, 60 and 72 hrs patients were evaluated for
pain scores, HR, SpO2, MBP, respiratory rate, sedation and PCEA use.
Patients were separated from the PCEA when no analgesia was needed for
the last 4 hrs (time of separation was noted). Analgesia was continued with
p.o. acetaminophen 500 mg as required. The time to first flatus, return of bowel
function, and duration of hospitalisation were recorded. Dietary intake and
ambulation time were also evaluated. Every morning after operation,
patients were assessed for readiness for discharge from hospital.
Results and Discussions: Pain scores, bolus received per 24 hrs (21 � 3,
15 � 4, 8 � 5; 14 � 2, 10 � 3, 2 � 3), PCA use (38 � 11, 57 � 9 hrs), acet-
aminophen use (700 � 523, 350 � 400 mg) were lower in the groupII
(P � 0.05). Patients had higher satisfaction levels (P � 0.001) and were more
ready for discharge (P � 0.001). There was no difference between groups 
in return of bowel function, hospitalization, ambulation and resumption of
dietary intake. Gabapentin decreased epidural and oral analgesic consump-
tion while increasing patient satisfaction and readiness for discharge.

A-506
The use of lornoxicam in the prevention of pruritus caused by
the administration of morphine epidurally
A. Pouliou, O. Kiskira, B. Andreotti, H. Karmiri, H. Koudouna, Th. Emexidis,
E. Anastassiou

Anaesthesia Department and Pain Clinic, General Hospital of Elefsina,
Magoula – Elefsina, Greece

Background and Goal of Study: The epidural administration of opioids
can cause pruritus. One of the mechanisms of opioid-related itching is due
to the release of prostaglandines (PGE1, PGE2).
Materials and Methods: Patients scheduled for total abdominal hysterec-
tomy (40 patients, age 39–65, ASA I–II) gave consent and were randomized
into two groups for this prospective double-blinded study. All the patients
received epidurally 3 mg morphine plus 7 ml ropivacaine 0.2% before the
end of the operation. Group 1 received 8 mg lornoxicam i.v. and Group 2
received 2 ml Normal Saline 0.9% i.v. on induction of anaesthesia. Every
12th hour all the patients received a bolus dose of morphine and local anaes-
thetic and lornoxicam or placebo respectively. Patients were checked for
episodes of pruritus and abdominal pain intensity was assessed with VAS
score. Patients were checked before living PACU and every 4th hour.
Results and Discussion: Patients in Group 1 had pruritus at 9% and the
control group at 58% (p � 0.05), also VAS score was significantly lower in
Group 1.
Conclusion: The administration of lornoxicam i.v. reduces the incidence of
pruritus caused by the administration of morphine epidurally.
Reference:
1 Lee LH, Irwin MG, Lim J, Wong CK. The effect of celecoxib on intrathecal morphine-

induced pruritus in patients undergoing Caesarean section. Anaesthesia 2004;
59:876–80.

A-507
Comparison of the effect of remifentanil and fentanyl on
myoclonus due to etomidate
M. Ali Yukselen, A. Guler, B. Celebioglu, M. Kanbak, U. Aypar

Anaesthesiology and Reanimation, Hacettepe University Faculty of
Medicine, Ankara, Turkey

Background and Goal of Study: The most common side effects of etomi-
date used in induction of anaesthesia are painful injection and myoclonus. In

132 Pharmacology

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


recent studies, fentanyl and alfentanyl were reported as the most effec-
tive opioids in preventing myoclonus. Our aim is to compare the effect 
of Remifentanil and Fentanyl on myoclonic muscle activity induced by 
etomidate.
Materials and Methods: 60 adult patients, ASA III scheduled for general
anaesthesia were included. All patients were randomly allocated to receive
1 
g �kg�1 intravenous remifentanil (Group R, n � 20), 1 
g �kg�1 intra-
venous fentanyl (Group F), or the same doses of normal saline (Group C,
n � 20). 60 seconds after the medications were given, induction of anaes-
thesia was maintained by 0.3 mg�kg�1 etomidate, 1 minute later 0.1 mg�kg�1

vecuronium bromide was given to obtain muscle relaxation and then intuba-
tion was performed. After the given doses of remifentanil, fentanyl and the
same dose of serum physiologic, the level of sedation was recorded as
none, light, mild, heavy and myoclonic movements were recorded as 0 � none,
1 � mild, 2 � moderate (Two body segments or two group of muscles mov-
ing lightly), 3 � severe (Two or more muscle group in active motion).
Injection pain after etomidate was also assessed. Data were analysed by
using chi-square test and ANOVA. A value of p � 0.05 was considered to be
statistically significant.
Results and Discussions: Demographic data were similar in all groups. In
Group R, myoclonus was seen in one case. In Group C, myoclonus was
observed as severe in 9 cases, moderate in 3 cases and mild in 6 cases and
none in 2 cases. In Group F, myoclonus was observed as severe in 2 cases,
moderate in 4 cases, mild in 8 cases and none in 6 cases. The difference
between groups was found to be statistically significant (p � 0.05). Injection
pain was observed in 16 cases in Group C, in 12 cases in Group F, and in 
6 cases in Group R.
Conclusion(s): Remifentanil, an opioid with short duration of action,
decreased the injection pain of etomidate, incidence and intensity of
myoclonus and had a better effect than fentanyl. As a result, remifentanil
may be used clinically to decrease injection pain and myoclonus caused by
etomidate with better results than fentanyl.

A-508
Remifentanil pharmacodynamic in liver trasplantation
M. Zaballos, C. Jimeno, C. Jimenez de la Fuente, E. García de Lucas, 
J. Navia

Department of Anesthesia, Hospital Gregorio Marañón Spain, Madrid, Spain

Background and Goals: Dysfunction of the hepatic system may alter the
patterns of metabolism or elimination of the opioides. Patients with liver dis-
ease are more sensitive to remifentanil ventilatory depressant effects. (1)
We aimed to exanimate the haemodynamic response to remifentanil in
patients with end-stage of liver disease.
Materials and Methods: With IRB approval, 27 patients undergoing liver
transplantation were recruited. Anaesthesia was induced with midazolam
0.03 mg �kg�1 fentanyl 3 (
g �kg�1, and etomidate 0.2 mg �kg�1. Rocuronium
was given for tracheal intubation. Anaesthesia was maintained with 0.8%
sevoflurane. Cardiac function was assessed using a continuous thermodilu-
tion cardiac output before (Baseline) and 8 min after 0.2 
g �kg�1 �min
remifentanil infusion (Remifentanil). Statistical analysis were made with 
t-Student paired test. A p value �0.05 was considered significant.
Results and Discussions: We have study 27 cirrhotic patients: 81% male,
mean age 52 yr. The hepatic Child class were: A: 4%, B: 65%, and C: 31%.
Haemodynamic result are in Table.

Baseline Remifentanil P

HR 68 � 10 61 � 11 0.0001
MAP 80 � 17 63 � 16 0.0001
MPAP 20 � 4 21 � 7 0.62
CI 4.69 � 1.4 4.4 � 1.1 0.02
SVRI 1295 � 462 1021 � 438 0.0001
PVRI 128 � 61 132 � 66 0.51
LVSWI 61 � 18 47 � 13 0.0001
RVSWI 11 � 11 9 � 4 0.34

Conclusion: Remifentanil reduced cardiovascular parameters in liver dis-
ease patients. This result suggest that remifentanil dose necessary to pro-
vided analgesia in patients with cirrhosis is less than in patient without liver
disease. Remifentanil must be careful titrated in this group patients.
Reference:
1 Dershwitz M, Rosow CE. J Clin Anesth 1996, 8: 88S–90S.

A-509
Haemodynamic effects of two distinct TIVA techniques for
induction of anaesthesia
C.S. Nunes, F. Lobo, D.A. Ferreira, M. Casal, I. Santos, L. Ferreira, 
L. Antunes, P. Amorim

Departamento de Matematica Aplicada, Faculdade de Ciencias, UP, 
Porto, Portugal

Background and Goal of Study: Haemodynamic stability during induction
is important for safe TIVA. We compared haemodynamic stability using two
induction techniques: TCI with propofol (Prop) and remifentanil (Remi) ver-
sus constant Prop infusion.
Materials and Methods: Neurosurgical patients with Glasgow 15, ASA 1 to
3, received TIVA. Data were collected using RugLoop II® every 5 s from a
Datex AS3 (HR and MAP) and A2000XP (BIS). Patients were allocated to two
induction techniques. Group 1: induction was performed with a Prop con-
stant infusion of 200 ml/hr until LOC followed by Remi. Group 2: induction
with an effect site propofol (PropCe) target of 5.0 
g/ml (Schnider1) and a
plasma Remi target of 2.5 ng/ml (Minto2). Data were collect until LOC.
Results and Discussions: Group 1: 16 patients, age 49.8 � 16, body mass
index 26.7 � 5.5, 10 female. At awake: MAP 97 � 13 mmHg, HR 73 �

18 bpm, BIS 93.7 � 5.6. Group 2: 16 patients, age 46.6 � 12.7, body mass
index 24.9 � 3.7, 8 female. At awake: MAP 105 � 17 mmHg, HR 70 �

15 bpm, BIS 94 � 4.54. Demographics, MAP and HR at awake did not differ
between groups. Between awake and LOC, MAP and HR did not change in
neither group. Main results are shown in table.

Data at LOC Group 1 Group 2

PropCe (
g/ml) 5.1 � 0.4 4.9 � 0.2
RemiCe(ng/ml) 0 1.68 � 0.4
Time to LOC (min) 3.63 � 0.5* 2.3 � 1*
Total Prop (mg/kg) 1.72 � 0.4 1.5 � 0.3
MAP (mmHg) 92.6 � 16 103.6 � 19
HR (bpm) 70.4 � 14 69.7 � 12
BIS 60.6 � 20.2 62.4 � 19.5

Data as mean � SD, statistical significance with *p � 0.05.

Conclusion(s): Both techniques had similar haemodynamic stability until
LOC. Time to LOC was significantly shorter in Group 2. Thus, induction with
Prop and Remi TCI provides faster LOC and has no adverse haemodynamic
effects for the same LOC PropCe.
References:
1 Anesthesiology 1998, 88:1170–82.
2 Anesthesiology 1997, 86:24–33.

Acknowledgements: Portuguese Foundation for Science and Technology.

A-510
Dexmedetomidine sedation in patients with end-stage 
renal failure
K. Rutkowska, H. Misiolek, H. Kucia, M. Werszner, P. Knapik

Department of Clinical Anaesthesia, Silesian School of Medicine, 
Zabrze, Poland

Background and Goal of Study: Dexmedetomidine (DXM) is a selective �-2
adrenoreceptor agonist with sedative, analgesic and sympatholytic effects.
The aim of the study was to determine the efficacy and safety of DXM for
sedation of patients with end-stage renal failure during the formation of arte-
riovenous fistula under local anesthesia.
Materials and Methods: Fifty four ASA II/III patients were randomized to
receive either DXM (n � 30, dose: 0,7–1 
g/kg/h during 10 min. followed by
iv. infusion 0,3–0,5 
g/kg/h) or midazolam (MID) (n � 24, dose: 0,04 mg/kg
followed by i.v. infusion 0,04–0,08 mg/kg/h). Groups were similar for demo-
graphic and clinical factors. Analgesia was provided with brachial plexus
block (supraclavicular approach) with 30 ml 0,375% of bupivacaine with
adrenaline. Blood pressure (BP), heart rate (HR), oxygen saturation (SpO2)
were recorded every 5 min. Ramsey (R) and McKenzie (M) scales as well as
orientation score (0 – none, 1 – orientation in time or place, 2 – orientation in
both) were used to assess sedation during and after infusion of the study
drug. Time to achievement of R4o and M3o sedation scores and time needed
for the individual patient to reach R2o and M1o sedation scores (recovery
time) was assessed. Data were analyzed by ANOVA, U-Mann Whitney’s test
and Wilcoxon’s test.
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Results: Mean time of infusion was 70 min. (35–125 min). Both drugs
effected in appropriate sedation. In DXM group mean time to reach R4o and
M3o sedation score was longer than in MID group (25 � 8 min. vs 15 � 9 min.,
p � 0.01). Recovery time was shorter in DXM group (23 � 10 min. vs
35 � 21 min., respectively, p � 0.01). Orientation scores during and after
infusion were significantly lower in MID group (p � 0.05) with notable amne-
sia and mental slowness. Both agents were well tolerated. BP were
decreased in both group. HR decreased more in DXM group (p � 0.05).
SpO2 after MID loading dose and during iv. infusion was lower compared to
DXM and to baseline (p � 0.001). Seven MID patients (30%) required add-
itional oxygen administration due to moderate hypoxemia. No serious
adverse effects were observed.
Conclusion: DXM is effective, well tolerated as a single sedative agent for
patients with end-stage renal failure.
Reference:
1 De Wolf A. Anesth Analg 2001;93: 1205–1209.

A-511
Endocrine stress response and haemodynamics following
intubation. Propofol versus sevoflurane
M. Georgiou, Th. Georgiadou, I. Soumpasis, R. Ziagka, E. Sfyra, 
F. Kanakoudis

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

Background and Goal of Study: The stress response to intubation and
surgery is characterized by increased secretion of pituitary hormones and
activation of the sympathetic nervous system.1 The aim of the study was to
compare the fluctuation of cortisol and glucose levels and the haemo-
dynamic changes following intubation and surgical incision in patients
induced with propofol or sevoflurane without the use of muscle relaxants.
Materials and Methods: We studied 30 patients, ASA I–II, aged 25 to 65,
scheduled for elective general surgery. Patients were premedicated with cloni-
dine 2 mcg �kg�1 iv and remifentanil 1 mcg �kg�1 bolus followed by an infu-
sion 0.1 mcg �kg�1�min�1 to all patients prior to induction of anaesthesia.
Patients were previously randomized in to two groups: the group of remifentanil-
propofol (RP) received propofol 2,5 mg �kg�1 and the group of remifentanil-
sevoflurane (RS) received sevoflurane (8% initially, falling to 4–2%
subsequently). Intubation was performed when the BIS index became �40
without muscle relaxants. Cortisol and glucose levels were assessed prior to
induction of anaesthesia, 5 min after intubation and 10 min after surgical inci-
sion. Systolic BP, diastolic BP and heart rate were recorded at the same
time. Parametric data were analyzed using student’s t-test.
Results and Discussions: Demographic data were similar among groups.
Group PR demonstrated significantly lower cortisol levels (p � 0,05) after
intubation. There was no statistical significance noted in the glucose levels
or in the haemodynamic response to intubation and surgical incision
between the two groups.
Conclusion(s): Our results showed that after intubation of the trachea a
greater depression of stress response was observed in the PR group 
compared with the SR group. This could be considered advantageous in
patients with cardiovascular or metabolic disorders.
Reference:
1 Desborough JP, Hall GM. In: Kaufman L. Anaesthesia Review, Vol. 10. Edinburgh:

Churchill Livingstone, 1993; 131–48.

A-512
Propofol and midazolam versus midazolam alone for
sedation following coronary artery bypass grafting
H. Latasiewicz, P. Knapik, E. Kucewicz, J. Czapla, J. Puzio

Department of Cardiac Anaesthesia, Silesian Centre for Heart Diseases,
Zabrze, Poland

Background and Goal of Study: Propofol and midazolam both have side-
effects and synergistic use of these drugs may be optimal for sedation (1).
The aim of this study was to compare the postoperative course of patients
sedated with interventional midazolam combined with a constant, low dose
of propofol versus interventional midazolam alone for sedation following
coronary artery bypass grafting (CABG).
Materials and Methods: 42 patients were prospectively randomized to
receive interventional midazolam (n � 22) or interventional midazolam com-
bined with a constant, low dose of propofol (1 mg/kg/h) for sedation follow-
ing uncomplicated CABG. Isoflurane-based anaesthesia with a maximal

dose of 25 
g/kg fentanyl was used during the procedure. Observational
period lasted 5 hours. Incidents of light sedation or pain were treated with
repeated iv boluses of midazolam or morphine, respectively. Systolic blood
pressure was kept in a range of 100–140 mmHg with the use of nitroglycerin
infusion. Haemodynamic stability (automatic recording of HR and BP),
usage of interventional drugs as well as extubation and ICU time was com-
pared with the use of ANOVA or Mann-Whitney test and p � 0.05 was con-
sidered significant.
Results: Haemodynamic stability was comparable. Recovery times and the
usage of interventional drugs were significantly different (see Table).

Group I Group II

Conciousness (min.) *183 � 13 143 � 76
Ekstubation (min.) *512 � 86 661 � 229
ICU stay (hours) 33,6 � 22,9 32,8 � 13,5
Morfine (mg) *5,4 � 2,8 9,2 � 6,6
Midazolam (mg) *2,9 � 2,4 6,5 � 4,9
Nitroglycerin (mg) 9,8 � 9,5 8,1 � 7,6

Conclusion(s): Synergistic sedation with low-dose propofol and interven-
tional midazolam is safe and may be beneficial over interventional midazo-
lam after CABG.
Reference:
1 Walder B, et al., Anaesth Intensive Care 2002;30:171–178.

A-513
Hemodynamic effects of intraoperative magnesium
administration in patients undergoing coronary artery bypass
grafting surgery (Preliminary results)
C. Arar, A. Alagol, T. Ege, F. Bayrak, N. Turan, Z. Pamukcu

Department of Anesthesiology, Trakya University Medical Faculty, 
Edirne, Turkey

Introduction: Magnesium, a N-MDA receptor antagonist, provides analge-
sia as well as attenuating hemodynamic effects during endotracheal intuba-
tion (1,2). In this study, we aimed to evaluate the hemodynamic effects of
magnesium which has administered intraoperatively in patients undergoing
coronary artery by-pass grefting surgery (CABG).
Material and Methods: Fourty ASA II–III patients undergoing CABG were
enrolled to the study. After standart premedication and prior to the induction,
patients in Group I (n � 20) received MgSO4 50 mg/kg i.v bolus followed by
7 mL/kg/h infusion intraoperatively. Group II (n � 20) received saline.
Induction of anesthesia was performed with the same drugs in both groups.
Mean arterial pressure, heart rate and peripheral O2 saturation (MAP, HR,
SpO2) were recorded before and after induction, after intubation, after skin
incision and sternotomy. O2 in air 50% and sevoflurane 2% were used for
maintenance of anesthesia. When hemodynamic measurements elevated
more than 20% of initial values, 0.5 mg fentanil was administered i.v.
Results: Demographic data was similar in both groups. In Group I, MAP
and HR did not increase after intubation, incision or sternotomy when com-
pared with previous values. Moreover, MAP and HR were lower in Group I
when compared with Group II at all time of measurements.
Discussion: Intubation, skin incision and sternotomy are the most impor-
tant noxious stimulations which cause hemodynamic response during
CABG. The present study suggested that bolus and infusion of MgSO4

attenuated hemodynamic these responses in CABG.
References:
1 Anesth Analg. 1998; Oct; 87 (4): 808–11.
2 Can J Anesth 2003; 50 (7): 732–746.

A-514
Effects of dexmedetomidine and esmolol on hemodynamic
response to tracheal intubation
A. Alagol, C. Arar, G. Kaya, A. Colak, N. Turan, I. Gunday

Department of Anesthesiology, Trakya University Medical Faculty, 
Edirne, Turkey

Introduction: To investigate the effects of dexmedetomidine and esmolol
on hemodynamic response due to endotracheal intubation and incision, we
designed this randomized, double-blind, placebo-controlled study.
Material and Methods: After the approval of Ethical Committee, 45 (n � 15
in each) ASA status I–II patients were randomly assigned to receive saline
intravenous 10 mL bolus followed by 2 mL �kg�min�1 infusion (Group S), or
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esmolol 1 mg/kg�1 bolus followed by 250 mcg �kg �min�1 infusion (Group E),
or dexmedetomidine 1 mcg �kg�1 iv followed by 0.5 mg �kg �h�1 infusion
(Group D), 10 min prior to induction which was performed with propofol
2.5 mg kg�1 and atracurium 0.6 mg kg�1. Systolic and diastolic arterial pres-
sure and heart rate (SAP, DAP, HR) were recorded before, 1 and 5 min after
intubation, after surgical incision.
Results: Demographic and initial hemodynamic data of groups were similar.
SAP increased in all groups 1 minute after intubation; in Group S (p � 0.001)
and D (p � 0.05) the increase were significant compared with the previous
value, whereas in Group E, it was minimal (p 	 0.05). Heart rate and DAP
increased in Group S (p � 0.001, p � 0.01, respectively) and in Group D
(p 	 0.05, for both); HR decreased in Group E (p 	 0.05). At 5th min after
intubation, SAP and DAP changed minimally; HR decreased in Groups S
and D, but minimal higher than initial values (p 	 0.05). Incision caused
increase of SAP and HR in Group S (p � 0.01) and D (p � 0.05).
Discussion: The present study suggests that, the effect of Esmolol on pre-
venting hemodynamic response to intubation and incision is better than
dexmedetomidine.

A-515
Theodrenalin produces transitory contraction of pig coronary
artery pre-treated with propranolol
T.I. Usichenko, S. Foellner, Ch. Lehmann, M. Wendt, D. Pavlovic

Department of Anaesthesiology and Intensive Medicine, Ernst Moritz 
Arndt University, Greifswald, Germany

Background and Goal of Study: It has been shown that akrinor (AKR),
used as a pressor agent at hypotensive patients, produces transitory con-
traction of pig coronary artery pre-treated with propranolol (1). Since AKR is
a mixture of theodrenalin hydrochloride (TDR) and cafedrine hydrochloride
(CDR), we examined the effects of each substance on the pig left coronary
in vitro and compared them to the effects of ephedrine (EDR).
Materials and Methods: The rings (n � 8 per group, 2 mm long) of pig left
coronary artery were precontracted with 20 mM KCl and the effects of AKR,
TDR or CDR (2  10�8 to 10�2M) were examined. Some preparations were
preincubated with beta-adrenergic blocker propranolol (1.3  10�5M),
alpha-1-adrenergic blocker prazosin (10�5M), CGS (adenosine antagonist)
or SCH (dopamine receptor antagonist).
Results and Discussions: AKR, TDR and CDR relaxed the preparations
pre-contracted with KCl (EC50: 2.96 � 0.83, 4.09 � 0.95, and 3.79 � 0.82)
while EDR had no effect. In the preparations pre-incubated with propranolol
only AKR and TDR, at concentrations of about 5  10-5 M, produced transi-
tory contractions (% over maximal tension: 71 � 15, and 49 � 35). At higher
concentrations only AKR produced complete relaxation (EC50 2.16 � 0.14)
while TDR had only minimal relaxing effect (about 20%). That transitory con-
traction was abolished by incubation with prazosin. Pre-incubation with
CGS or SCH did not influence relaxing property of AKR.
Conclusions: We found that AKR, TDR and CDR relaxed pig coronary
artery in vitro. This effect was not mediated by the beta-2 adrenergic,
dopamine or adenosine receptors. AKR and TDR produced transitory con-
traction in preparations pre-incubated with propranolol. These contractions
were probably due to alpha-1-adrenoreceptor stimulation.
Reference:
1 Foellner S. Eur J Anaesth 2003; 20: 134.

A-516
The efficacy of esmolol with either sevoflurane, desflurane 
or propofol in controlled hypotension for middle ear 
surgery
G.U. Sivrikaya, A. Ozmaden, E.H. Koc, A. Hanci, M.K. Erol

Department of Anaesthesiology and Reanimation, Sisli Etfal Education and
Research Hospital, Istanbul, Turkey

Background and Goal of Study: Controlled hypotension provides a satis-
factory operative field by reducing intraoperative bleeding in middle ear sur-
gery (1). � blockers such as esmolol allow sufficient control of intraoperative
blood pressure thus might be valuable for intraoperative conditions for sur-
geon (2). In our study we aimed to evaluate the efficacy of esmolol as a
hypotensive agent and the effects on recovery when combined with either
sevoflurane, desflurane or propofol.
Materials and Methods: After the approval by the Medical Ethics
Committee of our Hospital, ASA physical status I–II, 51 patients randomized

into three groups. Anaesthesia was induced with propofol, fentanyl and
atracurium and maintained with sevoflurane (1–2%) in Group S, desflurane
(4–6%) in Group D, propofol (4–6 mg �kg�1�h�1) in Group P. Controlled
hypotension was induced with esmolol 500 microg.kg�1 followed by a con-
tinuous infusion of 50–300 microg �kg�1 �min�1 to maintain the mean arterial
pressure (MAP) 20% lower than the baseline values. Haemodynamic param-
eters (systolic, diastolic arterial pressure SAP, DAP, MAP, heart rate – HR),
peroperative bleeding, recovery characteristics, side effects were recorded.
ANOVA, Mann Whitney U and chi square tests were used for the statistical
analyses. P � 0.05 considered as significant.
Results and Discussion: The mean infusion rate of esmolol in hypotensive
period was comparable in three groups. HR values were significantly lower
in three groups compared with baseline values (P � 0.05). 3 patients in
Group P, 1 patient in Group S and Group D needed peroperative atropin
treatment because of bradycardia. Peroperative bleeding was similar
between the groups. Recovery was earlier in Group D compared with Group
S and Group P (P � 0.05).
Conclusion: Esmolol combined with sevoflurane, desflurane or propofol
enabled controlled hypotension and provided good surgical conditions for
middle ear surgery. All three techniques also provided calm and quick recovery.
References:
1 Van Aken H, Miller Jr ED. In: Miller RD(ed). Anesthesia. Fifth edition. New York:

Churchill Livingstone; 2000, 1470–90.
2 Degoute CS, Ray MJ, Manchon M, et al. Can J Anaesth 48; 20–7, 2001.

A-517
Effects of cardiopulmonary bypass on plasmitic
concentrations of propofol in patients undergoing 
coronary artery bypass grafting
R.A.G. Barbosa, V.A. Pereira, S.R.C.J. Santos, L.M.S. Malbouisson, 
M.A. Piccioni, J.O.C. Auler Jr., M.J.C. Carmona

Department of Anesthesiology and Surgical Critical Care, Heart Institute of
São Paulo University Medical S, São Paulo, Brazil

Background and Goal of Study: Cardiopulmonary bypass (CPB) can alter
plasma concentrations of drugs1. The aim of this study was to compare the
effects of CPB on plasma concentrations of propofol in patients undergoing
coronary artery bypass grafting (CABG) or off-pump coronary artery bypass
(OPCAB), and to correlate measured plasma concentrations with those pre-
dicted by target-controlled infusion (TCI).
Materials and Methods: Patients scheduled for CABG (n � 10) or OPCAB
(n � 10) were anesthetized with sufentanyl, pancuronium bromide and TCI
of propofol aiming plasma concentration of 2.0 
g �mL�1. Blood samples
were drawn 0, 5, 15, 30, 60, 120 and 240 minutes after induction and at the
end of surgery. At the end of surgery TCI of propofol was reduced to
1.0 
g �mL�1 and blood samples were drawn after 5, 15, 30, 60 and 120
minutes and at the end of infusion. After the end of infusion, samples were
drawn at 5, 15, 30, 60, 120, 240, 360, 480 and 720 minutes. Plasma 

concentrations of propofol were measured through high-performance liquid
chromatography. The groups were compared one to the other and to TCI
predicted concentrations. Data was analyzed through ANOVA.
Results and Discussions: Predicted and measured concentrations of
propofol are shown in the Figure. Both were significantly higher in the
OPCAB at 120 minutes (3.32 � 1.76 in the OPCAB and 2.48 � 1.12 in the
CPB group, p � 0.005) and 240 (3.24 � 2.71 in the OPCAB and 2.23 � 2.48
in the CPB group, p � 0.02) minutes after the beginning of surgery.
Conclusion(s): Measured concentrations of propofol were higher than those
predicted by TCI in both groups, with higher values in the OPCAB group.
Reference:
1 Hiraoka H et al. Clin Pharm acol Ther. 2004;75:324–30.
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A-518
Prophylactic administration of ephedrine against hypotensive
effect of anaesthesic induction without myorelaxant
F. Vitkovitch, J. Guignard, A. Daboussi, S. Sacrista, O. Fourcade

Department of Anesthesiology and Intensive Care, Purpan Hospital,
Toulouse, France

Background and Goals: The aim of this study was to determine the effec-
tiveness of two prophylactic administrations of ephedrine against hypoten-
sive effect of anaesthesic induction without myorelaxant.
Material and Methods: 60 patients were randomly allocated to one of the
3 groups (n � 20): normal saline bolus and infusion (Control), ephedrine
0.2 mg/kg bolus and normal saline infusion (Bolus group) or ephedrine
0.1 mg/kg bolus followed with 0.1 mg �kg�1�h�1 of ephedrine (Infusion
group). Anaesthesia was induced with propofol (3 mg/kg) and remifentanil
(1 mcg/kg followed with 0.5 mcg �kg�1 �min�1 until intubation, then
0.2 mcg �kg�1 �min�1). Mean arterial pressure (MAP) and Heart rate (HR) were
measured before and every minute after induction (T0) during 20 minutes. In
all groups additional bolus of ephedrine could be administrated in case of
hypotension (MAP � 60 mmHg).
Results: Evolution of MAP was different in the three groups (Figure). HR
was initially significantly higher and patients received more additional bolus
of ephedrine in the Bolus group as compared to the Infusion group.

Figure. Evolution of MAP (�%) in the 3 groups.
*p � 0,05 vs Control; #p � 0,05 vs Infusion group.

Significant difference for p � 0,05 with ANOVA for repeated measures
before Student t test.
Conclusion: Prophylactic administration of ephedrine (bolus then infusion)
allowed to avoid hypotensive effect of anaesthesic induction without gener-
ating tachycardia.

A-519
Additional ondansetron does not enhance the effects of
continuous ondansetron infusion during patient controlled
analgesia
K. Hwang, S. Lee

Department of Anesthesiology, Wooridul Spine Hospital, Seoul, 
Republic of Korea

Background and Goal of Study: This study was designed to determine the
effectiveness of the continuous infusion of ondansetron for the prevention of
postoperative nausea and vomiting (PONV) in intravenous patient-controlled
analgesia (PCA).
Materials and Methods: One hundred and sixty patients undergoing spinal
surgery were randomized into four groups according to the method of
ondansetron administration, placebo (n � 40, group 1), ondansetron 8 mg
mixed to IV PCA (n � 40, group 2), ondansetron 4 mg IV before induction or
after surgery in addition to 8 mg mixed to IV PCA (n � 40, group 3 or n � 40,
group 4). The incidences of nausea, vomiting, and side effects were recorded
for 48 hr postoperatively.
Results and Discussions: The incidence of nausea in group 1 (43%) was
significantly higher than in the other groups (group 2; 18%, group 3; 15%,
group 4; 18%) (P � 0.05), and vomiting was one in group 1.
Conclusion(s): Continuous ondansetron infusion is effective at preventing
PONV, but the effects of additional bolus injections to continuous infusion of
ondansetron were not different from continuous infusion only.

A-520
Factors influencing postoperative urinary retention in patients
undergoing total knee replacement arthroplasty
J. Kang, J. Hwang, H. Park, Y. Oh

Department of Anesthesiology and Pain Medicine, Seoul National University
Bundang Hospital, Seongnam-si, Gyeonggi-do, Republic of Korea

Background and Goal of Study: Postoperative urinary retention is defined
as the inability to void with a full bladder during the postoperative period. We
investigated the incidence and risk factors of urinary retention following long
spinal anesthesia for total knee replacement.
Materials and Methods: We retrospectively studied a number of factors
that may be associated with urinary retention in 98 women (68.6 � 6.6 yrs,
152.0 � 5.1 cm, 60.9 � 9.6 kg). The outcome variable of logistic regression
models are urinary retention and severe urinary retention. The potential
explanatory variables are age, height, weight, history of hypertension, DM
and abnormal urology, heavy bupivacaine dose, types of patient-controlled
analgesia, time to regression of spinal block to sacral segments (Tregression),
amount of fluid and duration of surgery. We constructed a multiple linear
regression model of the time from subarachnoid injection to spontaneous
voiding (Tvoiding) in relation to above variables.
Results and Discussions: The overall rate of urinary retention and severe
retention were 57.1% and 30.6%. Tregression (RR � 1.009) was identified as
significant explanator of an increased probability for urinary retention
(P � 0.002), Tregression (RR � 1.017) and DM (RR � 6.8) for severe urinary
retention (P � 0.001, P � 0.054). In the multiple linear regression model,
three variables – Tregression, age, urological history were identified to have
significant t-values (3.902, 3.107, 2.284) with Tvoiding (P � 0.001, P � 0.003,
P � 0.025).
Conclusion(s): Old age, history of DM, abnormal urological history, delayed
recovery of spinal anesthesia are risk factors to urinary retention or delayed
spontaneous voiding.
References:
1 Tammela T. Scand J Urol Nephrol 1986; 20: 197–201.
2 Schnider TW. Anesthesiology 1996; 85(3): 502–12.

A-521
Ketamine antagonized propofol-induced yawning
K. Chang, H. Luk, C. Tseng, B. Jawan, S. Yeh

Department of Anesthesiology, Chang-Gung Memorial Hospital, 
Kaohsiung, Taiwan, Niao Sung Hsian, Taiwan

Background and Goal of Study: Yawning could be activated by propofol
or thiopental during induction of anesthesia and its mechanism is not clear.
Animal study showed drug-induced yawning could be inhibited, not poten-
tiated, by GABA agonists (1). Interestingly, ketamine either induced (0.3 and
0.5 mg/kg, i.p.) or inhibited (15 and 30 mg/kg, i.p.) both apomorphine- and
amphetamine-induced stereotyped behaviors in rats (2). This prompted us
to investigate whether this NMDA blocker could affect the incidence of
propofol-induced yawing during the induction of anesthesia.
Materials and Methods: A prospective, observational study of anesthetics-
induced yawning during induction of anesthesia was conducted in a tertiary
medical center (2400 beds). Total of 120 adult patients (ASA I) were recruited
in a consecutive manner. IRB approval and informed consent were obtained.
Auditory evoked potential, SpO2, ETCO2, ECG and NIBP were applied in the
patients receiving routine induction procedure with and without pretreat-
ment of ketamine (0.05, 0.1, 0.3, 0.5 and 1 mg/kg, i.v.). The anesthesia was
induced with slow intravenous bolus injection of propofol (1 mg/kg). There
were 20 patients in each group. Statistical analysis was carried out using
Chi-squared test, SPSS 12.0 (2003).
Results: Under varied concentrations of ketamine (0, 0.05, 0.1, 0.3, 0.5,
1 mg/kg), propofol-induced yawning could be dramatically abolished by 
ketamine in a dose-dependent manner (50%, 33.3%, 22.7%, 13.3%, 8.3%,
and 0%, respectively) and statistically significant p � 0.001 (Fig.1).
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Conclusions: The above results showing that propofol-induced yawning in
human beings can be inhibited by ketamine suggest NMDA receptors play
an important role in anesthetics-induced yawning.
References:
1 Melis MR. Neurosci Lett 2000; 281: 127–130.
2 Morato GS. Braz J Med Biol Res 1986; 19: 403–409.

A-522
Preoperative fructose infusion prevents intraoperative
hypothermia
T. Mizobe, Y. Nakajima, A. Araki, M. Kohno, H. Ueno

Department of Anesthesiology, Kyoto Prefectural University of Medicine,
Kyoto, Japan

Background and Goal of Study: To reduce the risk of adverse outcomes
by perioperative hypothermia, several treatments to prevent hypothermia
have been reported including forced-air prewarming, positive end-expiratory
pressure (1), and preoperative amino acids infusion (2). Fructose has been
reported to elicit a great increase in dietary-induced thermogenesis.
Therefore, we investigated whether preoperative fructose infusion could
also prevent progressive hypothermia in anesthetized humans.
Materials and Methods: This study was approved by the ethical commit-
tee on human experiments of our university hospital and written informed
consent was obtained from all patients. Twenty patients were divided into
two groups; preoperative fructose infusion group (2 g/kg); and a saline infu-
sion group. Esophageal core temperature and forearm-fingertip skin tem-
perature gradient (an index of peripheral vasoconstriction) were measured
(3) for 3 h after induction of anesthesia.
Results and Discussions: There were no significant differences between
the two groups in patient characteristics, anesthetic management, or circu-
latory data during the study. Mean final core temperature 3 h after induction
of anesthesia was 35.8 � 0.3°C (mean � SD) in the fructose group and
35.1 � 0.3°C in the saline group (P � 0.05). The thermal vasoconstriction
threshold, defined as the esophageal temperature that triggered a rapid
increase in forearm-fingertip skin temperature gradient, was increased in the
fructose group (36.0 � 0.3°C), compared with that in the saline group
(35.6 � 0.3°C) (P � 0.05).
Conclusion(s): Preoperative fructose infusion effectively prevents intra-
operative hypothermia by increasing the threshold core temperature for
thermal vasoconstriction. Fructose infusion can be an alternative treatment
for perioperative hypothermia.
References:
1 Nakajima Y, Mizobe T, Takamata A, et al. Am J Physiol 2000;279R:1430–36.
2 Kasai T, Nakajima Y, Mizobe T, et al. Br J Anaesth 2003;90:58–61.
3 Nakajima Y, Takamata A, Mizobe T, et al. Anesthesiology 2004;100:634–9.

A-523
Quazepam, not triazolam, the night before general
anaesthesia intensifies intraoperative core hypothermia 
with little effect on preanaesthetic resting energy 
expenditure
A. Shido, K. Toyota, T. Nomura, S. Skura, Y. Saito

Department of Anesthesiology, School of medicine, Shimane university,
Izumo, Japan

Background and Goals: Preanaesthetic sedatives can affect perioperative
body temperatures. We previously reported that quazepam, a long acting
benzodiazepine, taken the night before surgery intensified intraoperative core
hypothermia (1). We investigated how hypnotics with different durations
influence on the perioperative body temperatures and the resting energy
expenditures (REE).
Materials and Methods: With IRB approval and informed consent, 15 ASA
physical status I or II patients scheduled for head and neck surgery in the
morning were randomly assigned to three groups to orally receive triazolam
0.25 mg (T; 3 males (M)/3 females (F), age 44 � 20 yr (mean � SD)),
quazepam 30 mg (Q; 2M/3F, age 61 � 5 yr) or placebo (P; 1M/3F, age
59 � 11 yr) the night before surgery. Preanaesthetic REE was measured
using gas mass spectrometer. Tympanic membrane temperature (Tt) was
monitored during general anaesthesia with propofol and fentanyl.
Results and Discussions: Intraoperative Tt of patients in group Q, but not
in group T, were significantly lower compared with those in group P (Fig.).
There were no significant differences in REE among the groups.

Conclusion(s): Quazepam (a long acting benzodiazepine), but not triazo-
lam (a short acting benzodiazepine), taken the night before surgery induces
profound intraoperative core hypothermia with little effect on preanaesthetic
REE.
Reference:
1 Shido A, Ota J, Nomura T, et al. Eur J Anaesth 2003; 20 (Suppl 30): 92.

A-524
Comparison of the quantitative effect of ketamine on
vascular pain associated with intravenous rocuronium
injection
Y.S. Shin, J.H. Choi

Department of Anesthesiology and Pain Medicine, Chungnam National
University Hospital, Daejeon, Republic of Korea

Background and Goal of Study: Rocuronium has a high incidence of pain
associated with intravenous injection. In this study, we evaluated the quan-
titative effect of pretreatment with ketamine on the incidence of pain on
injection of rocuronium.
Materials and Methods: Sixty healthy female patients scheduled for gen-
eral anesthesia were randomly divided into three groups; saline group
(n � 20), ketamine 0.2 mg/kg group (n � 20), ketamine 0.5 mg/kg group
(n � 20). Each patient received 2 ml of pretreatment solution via 18 G angio-
catheter inserted in the dorsal vein of hand. After 30 seconds, 0.6 mg/kg of
rocuronium was administered by intravenous route. Anesthesia was induced
by 2 mg/kg of propofol. The assessment of pain was made during the injec-
tion of rocuronium and the severity of pain was classified as none, mild,
severe.
Results: The pretreatment with ketamine 0.5 mg/kg intravenously signifi-
cantly reduced the pain compared to the saline group and ketamine
0.2 mg/kg group. The patients pretreated with ketamine 0.2 mg/kg were less
likely to suffer severe pain compared to the saline group.

Table 1. The incidence of pain during the intravenous administration of rocuronium.

Severity of Pain

None Mild Severe

Group 1 (n � 20) 2 (10) 8 (40) 10 (50)
Group 2 (n � 20) 3 (15) 15 (75) 2 (10)
Group 3 (n � 20)* 12 (60) 6 (30) 2 (10)

Group 1: Normal saline, Group 2: Ketamine 0.2 mg/kg, Group 3: Ketamine 0.5 mg/kg.
*P � 0.05 compared with Group 1 and Group 2. 
Numbers in parenthesis are percentage.

Conclusions: The pretreatment with intravenous ketamine 0.5 mg/kg is
more effective than ketamine 0.2 mg/kg in alleviating the incidence and
severity of pain on injection of rocuronium without significant side effects.
References:
1 Memis D, et al. Anesth Analg 2002; 94: 1517–20.
2 Chiarella AB, et al. Br J Anaesth. 2003; 90: 377–9.

A-525
Low dose dexamethasone vs. ondansetron for antiemetic
prophylaxis in breast surgery
A. Pelavski, A. Conesa, C. Gracia, V. Lopez Gil, Ll. García, P. Ruiz, 
C. Muñoz, F. Munar, M. Cahisa, C. Herbas

Department of Obstetric and Gynaecologic Anaesthesia, Vall d’Hebron
Hospital, Barcelona, Spain

Background and Goal of Study: Although postoperative nausea and vom-
iting (PONV) remain a common problem after breast surgery, few clinical 
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trials have compared low dose Dexamethasone with Ondansetron as
antiemetic prophylaxis.
Materials and Methods: This is a prospective randomized, double-blind
comparative study to asses the efficacy of 4 mg i.v. Dexamethasone vs.
4 mg i.v. Ondansetron during induction of anaesthesia for controlling PONV.
112 women ASA I–II who underwent breast surgery were randomly assigned
to Group I-Ondansetron or Group II-Dexamethasone. Diabetic and obese
patients were excluded. Numeric variables were compared with parametric
or nonparametric tests according to their distributional characteristics.
String variables were studied with Chi-square test. P � 0.05 was considered
significant.
Results: The 80 cases with a complete chart had a median age of 59 � 25
years and a mean weight of 65 kg (SD 9.65). The distribution of these vari-
ables resulted homogeneous within both groups. Data regarding nausea,
vomiting and use of anti-emetic rescue drugs are shown in the Table:

1st postsurgical 2nd–6th 7th–24th 
hour postsurgical hours postsurgical hours

Group I – Nausea � 0 Nausea � 2 (6.7%) Nausea � 4 (13.3%)
Ondansetron Vomiting � 0 Vomiting � 0 Vomiting � 0
(n � 30) Rescue � 0 Rescue � 4 (13.3%) Rescue � 4 (8%)

Group II – Nausea � 2 (4%) Nausea � 8( 16%) Nausea � 0
Dexamethasone Vomiting � 2 (4%) Vomiting � 2 (4%) Vomiting � 2 (4%)
(n � 50) Rescue � 8 (16%) Rescue � 10 (20%) Rescue � 4 (8%)

*p Nausea-p � 1.0 Nausea-p � 0.63 Nausea-p � 0.13
Vomiting-p � 1.0 Vomiting-p � 1.0 Vomiting-p � 1.0
Rescue-p � 0.27 Rescue-p � 0.69 Rescue-p � 0.62

Neither side effects nor complications were observed.
Conclusions: 4 mg i.v. Dexamethasone resulted as effective as 4 mg i.v.
Ondansetron in preventing PONV during the first 24 hours following breast
surgery.

No significant differences were found in the antiemetic rescue therapy
requirements with these drugs.

Considering the similarity between them in safety and efficacy,
Dexamethasone should be preferred for anti-emetic prophylaxis due to its
lower cost.

A-526
Melatonin as a premedication for laparoscopic cholecystectomy
D. Ionescu, C. Badescu, A. Ilie, I. Acalovschi

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

Background and Goal of Study: There are only a few studies involving the
use of melatonin for premedication of anaesthesia. The goal of this study
was to compare the effects of melatonin and midazolam, administered as a
premedication for laparoscopic cholecystectomy.
Materials and Methods: 45 patients (ASA I/II) undergoing laparoscopic
cholecystectomy were divided in three equal groups. Group 1 included the
patients receiving 3 mg melatonin the night before and as a premedication,
group 2 included the patients which have received 3,7 mg midazolam using the
same protocol as for melatonin and, finally, group 3 included patients receiv-
ing placebo tablets. In preoperative period the anxiety and sedation scores
as well as the quality of preanesthetic sleep have been evaluated. Postopera-
tively the anxiety and sedation scores and the number of remembered pic-
tures were evaluated at 15 min, 60 min, 6 h, 12 h and 24 h, respectively. The
intraanesthetic opioid consumption and the severity of postoperative pain
(on VAS) were evaluated also.
Results and Discussions: The anxiety score was lower in the melatonin group
compared with midazolam in both preoperative and postoperative period. The
score of remembered pictures was constantly better in the melatonin group. The
sedation score was significantly lower in melatonin group postoperatively. Also,
the severity of postoperative pain and the intraanaesthetic opioid needs were
lower in the melatonin group compared with midazolam.
Conclusion(s): Melatonin 3 mg p.o. can be successfully administered as a
premedication for laparoscopic cholecystectomy, taking in consideration
the analgetic effect and a reduced opioid consumption, together with a bet-
ter anxiety score and better intellectual performances determined in these
patients, in comparison with midazolam.
References:
1 Naguib M, Samarkandi AH. Premedication with melatonin a double-blind, placebo-

controlled. The comparative dose-response effects of melatonin and midazolam for
premedication of adult patients: a double-blinded, placebo-controlled study. Anesth
Analg 2000; 91: 473–479.

2 Shilo L, Dagan Y, Smorjik Y et al. Patients in the intensive care suffer from severe lack
of sleep associated with loss of normal melatonin secretion pattern. Am J Med Sci
1999; 317: 278–281.

3 Naguib M, Hammond DL, Schmid PG, Baker MT, Cutkomp J, Queral L, Smith T.
Pharmacological effects of intravenous melatonin: comparative studies with thiopen-
tal and propofol. Br J Anaesth 2003; 90: 504–507.

4 Comparison with midazolam. Br J Anaesth 1999; 82: 875–880.

A-528
Anxiolytic effects of propofol with nonsedative doses
M. Barros-Pereira, J.M. Pego, N. Sousa

Department of Neurosciences Group, Universidade do Minho, Braga,
Portugal

Background and Goal of Study: Propofol is a general anaesthetic, which
is also used with sedative purposes (1). Other central effects of propofol are
still cryptic even though there is a generalized impression that sedative
doses of propofol also produce anxiolytic effects. Importantly, it should be
remembered that propofol acts putatively on several neurotransmitters sys-
tems that mediate anxiety behavior. Taken into account this background, we
designed a study in order to investigate the influence of propofol on anxiety
using innate anxiogenic situations in rats.
Materials and Methods: Groups of Wistar rats were given intraperitoneal injec-
tions of nonsedative (2) doses of propofol (9 mg/Kg, Propofol 1%, Fresenius®),
or excipient (10% Intralipid, Fresenius®). Five minutes later animals were behav-
iourally assessed in an open field or an elevated plus-maze tests (which evaluate
locomotory activity and anxiety behavior, respectively). A second set of animals
was examined in the same experimental paradigms following serial injections of
propofol (9 mg/Kg, Propofol 1%, Fresenius®) during 5 days.
Results and Discussions: The open field test failed to show any significant
differences in locomotion between experimental groups, which ruled out any
sedative effects of the treatment. In contrast, performance in the elevated-
plus maze was significant altered by propofol; specifically, rats injected with
once with propofol spent more time in the open arm and less time in the
closed arm than controls and, as a consequence, the open arm/closed arm
ratio was statistically different. Repeated exposure to propofol produced
similar results but additionally revealed an increased number of entrances
and explorations of the open arm.
Conclusion(s): The present results clearly demonstrate that propofol dis-
plays anxiolytic properties; importantly, these effects cannot be ascribed to
the well-known sedative effects of the drug, as they were observed in ani-
mals with preserved locomotory activity.
References:
1 Marik PE. Curr Pharm Des. 2004;10(29):3639–49.
2 Kurt M, Bilge SS, Kukula O, et al. Pol J Pharmacol 2003 55(6):973–7.

A-529
Propofol infusion requirements are lower in hypothermic
cardiopulmonary bypass surgery when a cisatracurium
infusion is given
V. Boussemaere, G. Cammu, T. Deloof, E. Mortier

Department of Anaesthetics, Ghent University Hospital, Ghent, Belgium

Background and Goal: Infusions of neuromuscular blocking drugs
(NMBDs) are commonly used during cardiac surgery. In two consecutive
studies, we investigated whether a continuous infusion of cisatracurium
reduces the requirements for propofol during hypothermic cardiopulmonary
bypass (CPB) surgery (28°C).
Materials and Methods: In the first study1, 20 patients were randomly
assigned either to group 1 (n � 10) or group 2 (n � 10). Anaesthesia was
induced with diazepam 0.15 mg kg�1 and sufentanil 2.5 
g kg�1 i.v. Those in
group 1 were given a bolus dose of cisatracurium at induction and thereafter
no more NMBD. Those in group 2 received a continuous infusion of
cisatracurium during the entire procedure at a rate of 1 
g kg�1min�1 before
CPB, 0.75 
g kg�1min�1 during CPB, and 1 
g kg�1min�1 following CPB.
Anaesthesia was maintained with oxygen 40% in air, propofol 1–3 mg kg�1h�1

and boluses of sufentanil. Propofol dose requirements were adjusted accord-
ing to BIS monitoring; the BIS was kept between 45% and 55%.

In the second (present) study, groups 1 and 2 (each n � 15) had received
a standardised anaesthetic with BIS-guided, propofol target-controlled infu-
sion and a remifentanil infusion steered by haemodynamic changes. Group
1 received a cisatracurium bolus dose at induction; group 2 a continuous
infusion. The only methodological difference between the two investigations
was thus a remifentanil infusion in the second rather than boluses of sufen-
tanil and diazepam.
Results and Discussion: In the first study, the propofol dose requirements
in patients receiving a continuous infusion of cisatracurium during hypother-
mic CPB surgery were 3.6 � 0.7 mg kg�1h�1 and significantly different from
those not receiving a maintenance dose of cisatracurium (4.7 �
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0.8 mg kg�1h�1) (P � 0.02). In the second study, propofol consumption was
5.4 � 1.7 and 4.4 � 1.0 mg kg�1h�1 in group 1 (bolus) and group 2 (infusion),
respectively (P � 0.07).
Conclusion: Propofol dose requirements were lower in patients receiving a
cisatracurium infusion during hypothermic CPB surgery. Moreover, propofol
requirements tended to be higher when remifentanil was administered
instead of diazepam and sufentanil.
Reference:
1 Cammu G et al. EJA 2004, in press.

A-530
Sufentanil decreases the consumption of midazolam and
propofol versus fentanyl in BIS guided propofol anaesthesia
in aesthetic surgery
R. Almasi, M. Sweiss, J. Muskat, J. Ferenczy, I. Seffer

Department of Anaesthesiology and Pain Management, Seffer and Renner
Clinic, Kaposvar, Hungary

Background and Goals: Sufentanil has higher potency and longer duration
than fentanyl (1). A lower range opioid supplementation with sufentanil
should provide efficacious, smooth and safe analgesia along with cardio-
vascular stability in aesthetic anaesthesia (2).
Materials and Methods: a total of 150 nonpremedicated patient scheduled
for aesthetic surgery were randomly assigned to receive either sufentanil (S)
or fentanyl (F) for BIS guided propofol induction and maintenance in the gen-
eral anaesthesia (S-GA � 64, F-GA � 64) and anaesthetic sedation (S-
AS � 11, F-AS � 11)groups. BIS levels were kept in the range 40–60 in
group GA and 61–88 in group AS. Consumption of midazolam (mdlm) and
propofol (prop) was monitored, intra and postoperative cardiovascular and
respiratory data were collected. Pain visual analogue scores, consumption
of analgesics and nausea and vomiting (PONV) were recorded.
Results and Discussions: data (Mean � SD) are shown in the Table. 

S-GA S-AS F-GA F-AS

opioid 
g/kg 0,29 � 0,1 0,18 � 0,06 1,39 � 0,4 0,79 � 0,2
mdlm 
g/kg 50,6 � 15* 58,1 � 14 82,8 � 24 70,1 � 26
prop 
g/kg/h 4,5 � 0,6* 1,3 � 0,5** 5,4 � 0,63 2,2 � 0,75
BPdropind % 12,1 � 8 8,8 � 6,2 11,0 � 7,5 5,7 � 6,24
BPdropmin % 26 � 7,1* 16 � 6,8 19,9 � 9,6 12,9 � 8,8
BIS extub 78 � 6,6* – 74,4 � 5,2 –
Vmin/kg 79,9 � 14* 80,4 � 12,5 104 � 18 79,5 � 35
RRrecov/min 13,6 � 2* 13 � 3,4** 17 � 1,5 16,4 � 0,8
RR� 0,5 h/min 15 � 1,9 14,4 � 3 16,9 � 1,1 16,3 � 0,9
VAS � 0,5 h 2,7 � 3,03 0,54 � 1,5 2,6 � 2,8 0,1 � 0,9
tramadol mg 62,7 � 47 �0 72,1 � 34 20,8 � 49
diclfenac mg 101 � 43 26,9 � 56 116 � 47 29,1 � 45
PONV 7 0 7 0

*p � 0,05 vs F-GA, **p � 0,05 vs F-AS.

Conclusion(s): (1) Sufentanil decreases the consumption of midazolam and
propofol vs fentanyl. In sufentanil group: (2) BPmin values are lower, (3) respi-
ratory rate is markedly lower at recovery but has no clinical significance after
surgery (4) tolerability of intratracheal tube is better (5) There are no signifi-
cant difference between VAS, analgesic consumption and PONV.
References:
1 Lisakowski C Br J Anaesth. 2001;86(4):523–7.
2 Friedberg BL J Clin Anesth. 1999;11:4–7.

A-531
Volatile induction and maintenance anaesthesia (VIMA) with
sevoflurane versus total intravenous anaesthesia (TIVA) with
propofol in elderly patients scheduled for laparoscopic
cholecystectomy
M. Zajac, K. Zajac

Department of Anaesthesiology and Intensive Care, Jagiellonian 
University, Kraków, Poland

Background and Goal of Study: Both methods, TIVA and VIMA, have been
successfully used in elderly patients. The purpose of the study was to com-
pare how the two techniques affect time of emergence from anaesthesia,
postoperative pain, cognitive functions, and incidence of PONV (postopera-
tive nausea and vomiting).
Material and Methods: 50 patients ASA 2–4 (mean age 77 yrs) were
scheduled for laparoscopic cholecystectomy. With approval of a local ethics
committee the patients were blindly randomised to have either sevoflurane
(group 1; n � 25) or propofol (group 2; n � 25) anaesthesia. VIMA group

patients were requested to take a deep breath with a 8vol% of sevoflurane
in oxygen (initial flow 8 Lmin�1; then after insertion of laryngeal mask, Pro
Seal LMA, decreased to 1–3 vol% with fresh gas flow 4 Lmin�1) whereas the
TIVA patients were administered initially 2 mgkg�1 i.v. of propofol (flow
50 mg/10 sec, then 8 mg/kg/h following the LMA insertion). All the patients
were administered fentanyl and mivacurium i.v. and were ventilated
mechanically. After the surgery the following were assessed: time from the
moment of discontinuing anaesthesia till the patient opened the eyes, return
of cognitive function (MMSE, mini mental status examination 30 points
score), incidence of PONV, and pain intensity according to VAS (visual ana-
logue score). Data were analysed using repeated measures of variance
(ANOVA test), chi2 test and Student T-test.
Results and Discussion: All the patients were similar in demographic
parameters and ASA.

postoperative: VIMA TIVA p

Eyes opening (min) 8,0 � 0,5 10 � 0,8 0,007
Handshake (min) 8,5 � 0,4 11 � 0,9 0,011
Removal of LMA (min) 9,0 � 0,5 11,5 � 0,5 0,009
MMSE before surgery 26,2 � 2,4 26,8 � 2,9 0,45
MMSE 1 hr after surgery 22,4 � 3,1 21,6 � 3,1 0,38
MMSE 48 hrs after surgery 26,1 � 2,5 26,7 � 2,8 0,12
PONV incidence 42% 28% 0,05
VAS (mm) at 24th hour 45 � 14 38 � 10 0,05
VAS (mm) at 48th hour 16 � 12 15 � 8 0,14

Conclusions: No serious postoperative morbidity was observed. Time of
emergence from anaesthesia was shorter in VIMA group and incidence of
nausea was higher in the VIMA patients (p � 0,05).

A-532
Inhibitory effects of sevoflurane on U-wave in ECG
H.N. Luk, C.E. Chiang

Department of Anesthesiology, Taichung Veterans General Hospital,
Taichung, Taiwan

Background and Goal of Study: The genesis of U wave in ECG is not clear,
although several hypotheses have been proposed. Sevoflurane, like other
volatile anesthetics, could inhibit transsarcolemmal Ca influx in in-vitro
experiments. The present study was therefore to evaluate the possible
effects of sevoflurane on U wave in human beings.
Materials and Methods: Perioperative ECG recordings (lead II) were col-
lected and analyzed from 220 gynecologic patients (20 to 70 years old, ASA
class I). Anesthesia was induced with thiopental, fentanyl and succinyl-
choline and maintained with sevoflurane and O2. U wave amplitude was
measured from amplified ECG records manually.
Results: Discernible U waves in variable size could be identified in 75% of
the patients. A negative correlation between RR interval and UAmp

(r � �0.72) supported tachycardia-augmented nature of U wave in the 
presence of sympathetic stimulation. UAmp was larger in extrasystolic beats
(442 � 151% of the control, n � 5, p � 0.05). Sevoflurane (1 to 1.5 MAC)
significantly and reversibly suppressed UAmp (a decrease by 55 � 13 
V,
n � 15, p � 0.05) (Fig 1).
Conclusions: The inhibitory action of sevoflurane on UAmp suggests a role
of afterdepolarizations and intracellular Ca overload on the genesis of U
wave in ECG.

Figure 1. Suppressive effects of sevoflurane on U-waves in ECG. A: pre-induction; B–D:
sevoflurane; E: emergence. Example of U-waves in each trace is denoted by arrows.

(a)

(b)

(c)

(d)

(e)
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A-533
Prognosis value of ECG abnormalities, myocardial specific
enzymes and cardiac function in spontaneous subarachnoid
hemorrhage
C. Fessenmeyer, P. Jeanjean

Department of Anesthesie Réanimation A, CHU Nord, Amiens Cedex,
France

Background and Goal of Study: Spontaneous subarachnoid hemorrhage
(SAH) causes myocardial dysfunction in 9 to 23 p.cent, associated with ECG
abnormalities. Prognostic value of myocardial injury is unclear. We studied
this changes in term of prognosis (Glasgow outcome scale).
Materials and Methods: We prospectly studied 51 patients the first 24
hours after SAH. Patients with chronic cardiac disease or brain death were
excluded. Clinical characteristics (Glasgow scale, heart rate, systolic blood
pressure), cardiac enzymes (troponin I, total serum creatine kinase and
myocardial isoenzyme, myoglobin), ECG changes (ST-T changes, prolonged
QT and corrected QT intervals), echocardiographic assessment of cardiac
function (left ventricular ejection fraction, hypokinesia) were studied on the
day of the admission.
Results and Discussions: Data are shown in the Table.

Univariate Multivariate

Predictors OR p 95% CI OR p 95% CI

Glasgow scale � 13 15.11 �0.05 3.1–73.8
WFNS 	 3 10.71 �0.05 2.6–44.4
Systolic � 100 mmHg 3.47 �0.05 0.8–14-5 7.58 �0.1 1.4–41.3
Heart rate 	 95 bpm 11.07 �0.05 2.1–54.2 19.32 �0.1 3.1–119.3
Phenylephrine used 3.6 �0.05 1–13
QT prolongation 3.75 �0.05 1.0–13.6

Conclusions: Only systolic blood pressure �100 mmHg and heart rate
	95 bpm were found to be independent factors of poor outcome. Measure-
ments of myocardial specific enzymes and echocardiographic assessment of
cardiac function have no prognosis impact in this study.

A-535
Deep neuromuscular-block reversal with Org 25969
M. Shields, M. Giovannelli, I. Moppett, A. Kyle, R.P. Mahajan, R.K. Mirakhur

Department of Anaesthetics, Queens University of Belfast, Belfast, 
United Kingdom

Background and Goal of Study: Org 25969 is a novel � -cyclodextrin
developed for the reversal of neuromuscular block which acts by encapsu-
lation of the steroidal neuromuscular blocking agents (1). The aim of this
multi-centre, randomised, phase II trial was to explore the dose-response
relation of Org 25969 given after a prolonged rocuronium-induced neuro-
muscular block.
Materials and Methods: Thirty adult patients aged 19–76 years with antic-
ipated duration of anaesthesia of �2.5 h were anaesthetised using an IV
anaesthetic technique. Neuromuscular monitoring was carried out using
accelerometry in a train-of-four (TOF) mode with TOF-watch SX. Patients
received an initial dose of 0.6 mg/kg of rocuronium followed by increments
to maintain a deep level of block at post-tetanic count (PTC) of 1–10
assessed every 6 min. At recovery of T2 following 2 h of deep block, 6
patients each were randomly allocated to receive 0.5, 1.0, 2.0, 4.0 or

6.0 mg/kg of Org 25969. Anaesthesia and neuromuscular monitoring were
continued for 30 min after reversal. The primary efficacy variable was the
time from start of Org 25969 administration to recovery of TOF ratio to 0.9.
Data were analysed by weighted nonlinear regression. Heart rate, blood
pressure and any adverse effects were recorded and patients followed up
for 7 days.
Results and Discussions: There was a dose-related decrease in the time
taken to attain a TOF ratio of 0.9 from 6.8 min with the 0.5 mg/kg dose to
1.4 min with the 4.0 mg/kg dose (see Table for mean (SD) values).

0.5 mg/kg 1.0 mg/kg 2.0 mg/kg 4.0 mg/kg 6.0 mg/kg

6.8 (3.1) 2.7 (1.0) 1.8 (0.6) 1.4 (0.6) 2.6 (1.25)

Regression analysis showed the fastest achievable time to TOF ratio of 0.9
to be 1.59 min. Doses of Org 25969 with which the recovery to TOF ratio of
0.9 would occur in a time which would be 4 or 1 min slower were estimated
to be 0.74 and 1.39 mg/kg respectively. There were no serious adverse
events related to Org 25969 nor was there any evidence of recurarisation.
Conclusion(s): A dose-response effect was seen for the time to recovery of
TOF ratio to 0.9. Org 25969 was shown to be efficacious and well tolerated.
Reference:
1 Bioorg Med Chem. 2002;10:1819–1827.

Acknowledgements: This study was supported by a grant from Organon
NV, The Netherlands.

A-536
Intravenous dexamethasone administered perioperatively
does not cause hyperglycaemia – initial report
M. Symonides, P. Sowinski, R. Krajewski

Department of Anesthesiology and Intensive Care, Institure of Oncology,
Warszawa, Poland

Background and Goal of Study: In view of the reports questioning the
neuroprotective effect of dexamethasone – due to its rapid hyperglycaemic
effect [1] we have performed an initial prospective analysis of blood glucose
levels in patients administered i.v. dexamethasone perioperatively during
neurosurgical procedures.
Materials and Methods: 46 non-diabetic patients (29 women, 17 men;
mean age 52 � 8 yrs) undergoing extensive cranial base surgery were
administered dexamethasone i.v. acc. to the following protocol: 8.00–16 mg
i.v.; and then 6 mg i.v. every six hours. Blood glucose levels were checked
30 min. before the initial dose, and every 30 mins for the 2 hours, and then
every 2 hours during the day of surgery. No glucose was administered intra-
operatively, while after surgery the patients received 2000 ml of 5%.

Glucose/0.9% saline 2:1 solution in a constant infusion.
Results and Discussions: Blood glucose levels remained at a mean value
of 82 � 12 mg% throughout surgery and did not exceed 118 mg% in the
postoperative period during the glucose infusion. No significant increases of
the blood glucose level were observed in any of the patients.
Conclusion(s): Intravenous dexamethasone appears not to cause rapid
hyperglycaemia in non-diabetic neurosurgical patients. This is an initial com-
munication and it launches further research.
Reference:
1 Scott Jellish W, Murdoch J, Leonetti JP “Perioperative management of complex skull

base surgery – the anaesthesiologist’s point view”; Neurosurgery Focus 12(5);2002.
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A-537
Risk score to predict postoperative vomiting in children
A.M. Morin, P. Kranke, H. Wulf, L.H.J. Eberhart

Department of Anesthesia and Intensive Care, Philipps-University 
Marburg, Marburg, Germany

Background and Goal of Study: Risk scores to predict the occurrence 
of postoperative vomiting (PV) or nausea and vomiting (PONV) that 
were developed for adult patients do not fit for children since several risk
factors are difficult to assess or are usually not applicable in pediatric
patients (e.g. smoking status) [1]. Thus, the aim of the present study was to
develop and to validate a simple to predict postoperative vomiting in chil-
dren (POVOC-score).

Materials and Methods: Development and validation of the new score was
based on data of 1257 children (0–14 years) from four independent institu-
tions undergoing various types of surgery under general anesthesia without
antiemetic prophylaxis. The study was approved by the local ethics committee.
Preoperatively, several potential risk factors were recorded. Postoperatively,
the occurrence of PV was observed for up to 24 hours. The dataset was ran-
domly split into an evaluation set (n � 657) that was analyzed using a for-
ward logistic regression technique and a validation set (n � 600) that was
used to confirm the accuracy of prediction by means of the area under a
ROC-curve.
Results and Discussions: Four independent risk factors for PV were iden-
tified in the final analysis: duration of surgery �30 minutes), age �3 years,
strabismus surgery, and a positive history of PV in the children or PV/PONV
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in relatives (mother, father, or siblings). The incidence of PV was 9%, 10%,
30%, 55%, and 70% for 0, 1, 2, 3, and 4 risk factors observed. Using these
incidences as cut-off values in the validation dataset, the AUC under the
ROC-curve was 0.72 (95%-confidence interval: 0.68–0.77).
Conclusion: The present data suggest that PV can be predicted with an
acceptable accuracy using a 4-item simplified risk score. However, this
model must be validated in other institutions before its widespread use can
be recommended.
Reference:
1 Eberhart LHJ, Morin AM, Guber D, et al. Applicability of risk scores for postoperative

nausea and vomiting for adults in paediatric patients. Br J Anaesth 2004; 93: 386–392.

A-538
Meta-analysis of post-operative vomiting in children receiving
propofol or sevoflurane for induction or maintenance of
anaesthesia
A. Carr, D. Wright, J.R. Sneyd

Peninsula Medical School, University of Plymouth, Plymouth, United Kingdom

Background and Goal: In adults, intravenous anaesthesia (IVA) reduces
PONV. We used meta-analysis to determine whether similar benefits occur
in children.
Materials and Methods: We identified all prospective randomised studies
before 2004 comparing PONV after propofol for induction and maintenance
of anaesthesia (PP); propofol for induction and sevoflurane for maintenance
(PS); sevoflurane for induction and maintenance (SS) or sevoflurane for
induction and propofol for maintenance of anaesthesia (SP).

Using S-Plus, odds ratios were calculated using fixed-effects and ran-
dom-effects meta-analysis. The number-needed-to-treat (the mean number
of patients that if induced and maintained with propofol would save one inci-
dence of PONV) was determined.
Results and Discussions: Eleven trials (807 patients) reported vomiting
incidence. Seven trials compared PP with SS. 20.2% of the 312 patients
anaesthetised with PP and 35.9% of 315 patients receiving SS vomited. The
common odds ratio (fixed effects) was 0.409 (95% CI: 0.277, 0.605) i.e. a
2.4-fold reduction in risk of vomiting. The test for heterogeneity was not sig-
nificant. The common odds ratio (random effects) was 0.409 (95% CI:
0.25,0.669) i.e. a 2.4-fold reduction in risk of vomiting. Two trials compared
SS and SP, 7.4% of 54 patients anaesthetised with SS vomited vs 8% of 50
patients receiving SP. The common odds ratio (fixed effects) was 0.938
(95% CI: 0.211, 4.177) i.e. no significant reduction. The test for heterogene-
ity was not significant. The common odds ratio (random effects) was 0.938
(95% CI: 0.211, 4.177).

One trial compared PP and PS and 1 trial compared PS and SS.
Conclusion: Children receiving a propofol-based anaesthetic had a signifi-
cantly lower incidence of postoperative vomiting in comparison to children
receiving a sevoflurane-based anaesthetic, regardless of the type of surgery
and the observation period of PONV. The magnitude of this benefit is smaller
than previously reported for adults. Patient numbers for comparisons other
than PP vs SS were small and limit the ability to draw clear conclusions.
Acknowledgement: Partial funding from AstraZeneca.

A-539
Preincisional i.v. clonidine prevents agitation during recovery
from sevoflurane anesthesia in children
E. Sfyra, I. Soumpasis, E. Soilemezi, S. Marinou, M. Georgiou, F. Kanakoudis

Department of Anaesthesiology, G. Gennimatas General Hospital,
Thessaloniki, Greece

Background and Goal of Study: Clonidine seems to prevent agitation from
sevoflurane in children1. The aim of this study was to estimate the effect of
clonidine on agitation as well as on BIS, cardiovascular changes, postoper-
ative pain and recovery conditions after sevoflurane anesthesia.
Materials and Methods: Fifty four paediatric patients, ASA 1–2, aged 2
months to 12 years, scheduled for elective surgery, were randomly allocated
into two groups (A: clonidine 2 mcg �Kg�1, B: saline). After induction with
sevoflurane and remifentanil and when BIS �30 children were intubated
without muscle relaxant. Clonidine or saline was administrated before surgi-
cal incision. Anaesthesia was maintained with sevoflurane in a N2O/O2 mix-
ture and remifentanil. At the end of surgery, children were extubated when
BIS 	 80. BIS values, mean arterial pressure (MAP) and heart rate (HR) were
recorded before and after administration of clonidine or saline. Children were
blindly evaluated for agitation using the modified Aldrete scoring scale and a
“score 0–2” scale (0 � no agitation, 1 � cough during extubation, 2 � agi-
tation, cyanosis, cough). Pain was evaluated with VAS (a ten points scale).

Statistical analysis was performed with independent-samples t-test or �2-
test as appropriate.
Results and Discussions: Demographic data were similar in both groups.
Changes on BIS, MAP and HR before and after administration of either
clonidine or saline were not significantly different in both groups. Pain score,
Aldrete score and 0–2 score are shown on the Table.

Score 0–2 scale
Group Pain Aldrete 0 1 2
A 1.11 8.22 19 (70%) 8 (29%) 0 (0%)
B 2.44 7.88 7 (25%) 9 (33%) 11 (40%)

P � 0.05 NS P � 0.05 NS P � 0.001

Conclusion(s): According to the results of this study, preincisional cloni-
dine prevents agitation from sevoflurane anesthesia in children and decreases
postoperative pain, without delaying recovery.
Reference:
1 Bock M., Kunz P, Schreckenberger R. et al., BJA, 88(6):790–6 (2002).

A-540
Perioperative anxiety and postoperative behavioral
disturbances in children: comparison between induction
techniques
N. Bal, F. Saricaoglu, S. Uzun, D. Dal, N. Celebi, V. Celiker, U. Aypar

Department of Anaesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Induction with sevoflurane inhalation is
associated with distress on emergence from anaesthesia and with postop-
erative behavioral disturbances (PBD) such as nocturnal enuresis, hight-
mare, crying during sleep, regression in toilet training etc. (1). This study
investigates the influence of amnestic effect of propofol addition to inhala-
tion induction on PBD.
Materials and Methods: Following ethics committee approval and parental
informed consent, 120 ASA I–II children (2–10 years), undergoing elective
adenoidectomy and tonsillectomy were recruited. Parents were not allowed
to accompany their child. Unpremedicated children were randomly allo-
cated as; Group 1(n � 40): Induction with 8% sevofluran inhalation, Group 2
(n � 40): Induction with 2–2,5 mg �kg�1 intravenous propofol, Group 3
(n � 40): Induction with sevoflurane 8% inhalation followed by subhypnotic
dose of propofol (1.2 mg�kg�1). Anaesthesia was maintained with 2–4%
sevofluran, 50% O2 and 50% N2O. Anxiety on arrival to operating theatre, at
anaesthesia induction and 30 min after emergence were assessed. Parents
were asked to fill STAI (State Trait Anxiety Inventory) test preoperatively and
STAI and Post Hospitalization Behavior Questionnaire test 1 week later to
assess children’s PBD. Kruskal Wallis test, Wilcoxon test, Bonferroni test,
Paired t-test, Student’s t-test, Pearson and Spearman correlation test, Chi
square test were used for statistics. P �0.05 was considered statistically
significant.
Results and Discussions: The anxiety levels were not different at all meas-
urement points (p 	 0.05). Preoperative parent’s anxiety level of all groups
was high. Preoperative behavioral disturbances in all groups were same. In
Group 1, 15% of children and in Group 3, 20% of children but no children in
Group 2 had postoperative nightmare and fear of night (p � 0.05). A relation
between preoperative anxiety level and PBD was determined (p � 0.05).
Higher incidence of PBD in the sevoflurane groups were observed but it was
not significant.
Conclusion: Addition of subhypnotic dose of propofol to sevoflurane induc-
tion doesnot reduce the incidence of PBD seen after inhalation induction. No
PBD was seen in intravenous induction group.
Reference:
1 Foesel T, Reisch H.J. Paed Anaesth 2001; 11: 719–23.

A-541
Postopereative nausea and vomiting are independent of
oculocardiac reflex during squint surgery in children
anesthetized with halothane and nitrous oxide
N. Karanovic, M. Carev, A. Ujevic, G. Kardum, Z. Dogas

Department of Anesthesia and Intensive Care, University Hospital in Split,
Split, Croatia

Background and Goal of Study: Postoperative nausea and vomiting
(PONV) appear during squint surgery. The data are still controversial about
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interdependence of PONV and oculocardiac reflex (OCR). As was proved in
a recent study, rocuronium attenuates OCR. If these two occurrences are
dependent, rocuronium is expected to diminish PONV. The goal of this study
was to test the possibility of diminishing PONV with 0.4 mg kg�1 of rocuro-
nium and prove their interdependence.
Materials and Methods: ASA 1 children, 3 through 10 years old (6, 3–10;
median, range), undergoing surgery of the medial rectus muscle, were ran-
domly assigned to two groups. In the R group (n � 59), 0.4 mg kg�1 of
rocuronium was administered i.v. before intubation. In the C group (n � 60),
no muscle relaxant was used. The anesthesia was induced and maintained
with halothane and N2O/O2 (50/50%). We registered nausea, vomiting and
emetic episodes during 0–6, 7–12 and 13–24 h, postoperatively. Nausea was
defined as unpleasant sensation with urge to vomit, and vomiting as forceful
expulsion of gastric content. Chi-square, and t-test were used for statistical
analysis; p � 0.05 was considered significant.
Results and Discussion: There was no difference between groups regard-
ing gender (p � 0.77), age (p � 0.17), body mass (p � 0.77), ET halothane
(p � 0.72), or duration of surgery (p � 0.75), and anesthesia (p � 0.67).
There was significant difference between groups regarding occurrence of
OCR (p � 0.03). Despite rocuronium attenuation of OCR, the occurrence of
PONV was not diminished. There were no differences regarding PONV peri-
ods among the children in two groups.

PONV

Group OCR No Yes Total

R No 23 20 43
Yes 9 7 16

C No 18 14 32
Yes 14 14 28

Total 64 55 119
p 0.963

Conclusions: Rocuronium (0.4 mg kg�1) does not diminish the appearance
of PONV. We could not find association between OCR and PONV during
squint surgery in children anesthetized with halothane and nitrous oxide.

A-542
Transcutaneous electrical acupoint stimulation versus
ondansetron in the prevention of postoperative vomiting
following pediatric tonsillectomy
A. Kabalak, M. Akcay, F. Akcay, N. Gogus

Department of 1th Anaesthesiology and Reanimation, Numune Research
and Training Hospital, Ankara, Turkey

Background and Goals: We aimed to evaluate the efficacy and side effects
of either transcutaneous electrical accupoint stimulation (TEAS) or ondansetron
compared to a control group receiving no treatment in the prevention of
postoperative vomiting.
Material and Methods: This study (randomized, controlled, prospective) was
carried out for 90 children, aged between 4 and 12 who went through tonsil-
lectomy under general anesthesia. In the acupuncture group, electrical stimu-
lation on acupoints (Neiguan and Shangwan) was performed. The second
group received a single dose of ondansetron (0.15 mg �kg�1). No treatment was
given to a control group. The frequency of vomiting attacks and side effects
were noted on the day of surgery (in the Postanesthesia Care Unit, in the Day
Surgery Care Unit and after discharge) and on the first day after surgery.
Results: There was a significant difference between the treatment groups
when compared with the control group in the incidence of emetic episodes
occurring in the Day Surgery Care Unit and on the day of surgery after dis-
charge (p � 0.001). In the ondansetron group, side effects were seen in
more patients than in the other groups (p � 0.001).
Conclusion: The application of TEAS on sedated children could be an easy,
painless (1), reliable and effective method (2) for the prophylaxis of PONV in
pediatric tonsillectomy.
References:
1 Somri M, Vaida SJ, Sabo E, et al. Anaesthesia 2001;56:927–32.
2 Rusy LM, Hoffmann GM, Weisman SJ. Anesthesiology 2002;96:300–5.

A-544
Role of postoperative hyperglycaemia after paediatric 
heart surgery
A. Székely, K. Zupán, T. Breuer, E. Sápi, E. Székely, B. Héthársi, J. Till, 
A. Szatmári

Department of Pediatric Anesthesia and Intensive Car, Gottsegen National
Institute of Cardiology, Budapest, Hungary

Background and Goal of Study: Hyperglycaemia is an often encountered
stress response reflecting the severity of acute illness. Prognostic relevance

of this phenomenon in paediatric critical care is poorly understood. Our
objective was to determine the association between hyperglycaemia and
morbidity after paediatric heart surgery.
Materials and Methods: A cohort of 389 consecutive patients were reviewed,
who were admitted between January 2003–December 2003 to our postoper-
ative intensive care unit (PICU). Logistic regressions were performed to ana-
lyze the role perioperative variables, particularly the one of hyperglycaemia
in prolonged ( 	72 h) PICU stay, cardiac failure and serious infection.
Results and Discussions: Univariate analysis showed strong relationship
between hyperglycaemia and each outcome variable. Multivariate model
revealed that intraoperative transfusion (ml/kg; OR: 1,04; 95% CI: 1,01–1,06),
intraoperative cumulative inotropic index (OR: 1,65; 95% CI: 1,21–2,24), gluco-
corticoids on the day of surgery (OR: 0,16; 95% CI: 1,21–2,24) and maximum
blood glucose level 	144 mg/dl on the first postoperative day (10 mg/dl;
OR: 1,11 95% CI: 1,01–1,21) were independent predictors of prolonged
PICU stay (Hosmer–Lemeshow test: 8,13; p:0,42). Hyperglycaemia
remained also determinant of cardiac failure in the final multiple model.
Conclusion(s): Postoperative hyperglycaemia is associated with longer
ICU stay and cardiac complications in patients underwent paediatric cardiac
surgery.

A-545
Premedication with oral midazolam with or without 
parental presence
Z. Kazak, G. Baytan, A.A. Yilmaz, Y. Ates

Department of Anesthesiology and Reanimation, Ankara University 
Medical Faculty, Ýbni Sina Hos, Ankara, Turkey

Background and Goal of Study: Most children prefer to stay with their
parents even premedicated with oral midazolam and it is not easy to control
anxiety on separation from parents at the entrance to the operating room 
(1, 2). The aim of this study was to determine if parental presence with oral
midazolam premedication is effective than midazolam alone.
Materials and Methods: Sixty ASA I–II children undergoing surgery were
enrolled in the study. Children were randomized to receive either 0.5 mg �kg�1

midazolam (Group M) or 0.25 mg �kg�1 midazolam with parental presence
(Group MP) or parental presence alone (Group P). The child’s anxiety, seda-
tion and separation score was evaluated by 1–4 points of anxiety score (AS),
0–4 of University of Michigan Sedation Score (UMSS) and 1–4 point of
parental separation score (PSS) at the entrance to the operating room and
tolerance to the face mask. Heart rate (HR), mean blood pressure (MBP) and
O2 saturation (%) were assessed by repeated intervals before and after
induction. At the end of surgery the child’s modified Aldrete and Kroulik
recovery score, AS, PSS, UMSS, FLACC and objective pain scale (OPS)
were also assessed.
Results and Discussions: There were no difference between groups in
age, sex, weight, and duration of surgery and anesthesia. MBP changes
were similar between groups but HR was high in Group M before and after
induction of anesthesia (p � 0.05). UMSS was greater both in Group M and
PM in the preoperative period (p � 0.05). Success rates for anxiolysis and
separation were higher in Group M and PM than Group P (p � 0.05). During
recovery, the AS and UMSS was higher and FLACC and OPS was lower in
Group M and PM than Group P.
Conclusion(s): Premedication with midazolam results in significantly better
anxiolysis and parental separation tolerance, but midazolam with parental
presence provides the best condition for children in the operating room.
References:
1 Henderson MA, Baines DB, Overton JH. Anaesth Intensive Care 1993; 21: 324–7.
2 Kain NZ, Mayes CL, Wang S et al. Anesthesiology 1998; 89(5): 1147–56.

A-546
Is dexamethasone is a good alternative to ondansetron in
preventing postoperative vomiting after paediatric
tonsillectomy
E.Y. Akcaboy, Z.N. Akcaboy, B. Altinoren, A.Urfalioglu, S. Celik, 
N.M. Mutlu, N. Gogus

Department of Anaesthesiology, Ankara Numune Hospital, Ankara, Turkey

Background and Goal: Postoperative vomiting (POV) is a frequent compli-
cation in children after tonsillectomy (1). The aim of this study was to com-
pare the effects of a single dose of dexamethazone versus ondansetron on
the incidence of early and late POV and oral intake in children undergoing
tonsillectomy.
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Material and Methods: Written informed consent was obtained from the
parents of children ages 3–14 years, ASA physical status I or II 100 children
schedulated to undergo ambulatory tonsillectomy in this prospective ran-
domized trial. All children premedicated with oral midazolam 0.5–0.6 mg/kg.
General anesthesia was induced by inhalation with sevoflurane. Endotracheal
intubation was facilitated with atracurium 0.5 mg/kg. Children were random-
ized in to two study medication groups: group I, ondansetron 0.15 mg/kg,
maximum 4 mg and group II, dexamethazone 150 
g/kg, maximum 8 mg.
Anesthesia was maintained with sevoflurane in nitrous oxide and oxygen.
Each patient received an acetaminophen 30 mg/kg suppository via rectum
before the start of surgery. Muscle relaxant antagonists were not used.

The incidence of early (0–6 h) and late (6–24 h) vomiting, the time to first
oral intake (FOI), the quality of early (on the ward) and late (after discharge)
oral intake (OI;1 � excellent, 4 � poor), parental satisfaction (PS;1 � excel-
lent, 4 � poor) and pain scores in PACU (1 � no pain, 5 � highest pain
score) were compared in groups. Chi-square and Student’s t-tests were
used in statistical analysis with significative p � 0.05.
Results and Discussion: The demographic data, the duration of surgery
and anaesthesia were comparable between groups. Early POV was seen
lower in group I (p � 0.046), but late POV was lower in group II (p � 0.025).

Group I Group II p

Pain (1,2) 27 (40%) 40 (80%) 0.030*
FOI (min)§ 224.94 � 74.66 149.00 � 81.31 0.000*
EarlyOI (1,2) 18 (36%) 21 (42%) 0.046*
Late OI (1,2) 31 (62%) 47 (94%) 0.000*
PS (1,2) 41 (82%) 45 (90%) 0.077

§Values reported as mean � SD; *p � 0.05.

Conclusion: We concluded that single dose of dexamethasone 150 
g �kg�1

is as effective as ondansetron 0.15 mg �kg�1 for the prevention of POV. Besides,
for quality of oral intake dexamethasone was better than ondansetron.
Reference:
1 Litman RS et al. Anesth Analg 1994;78:478–81.

A-547
Pain on propofol injection in 160 preschool children: are a
new formulation and lidocaine useful?
A.F. Hocquet, A. Rochette, D. Boufroukh, S. Bringuier-Branchereau, 
C. Dadure, O. Raux, J.F. Lubrano, N. Canaud, X. Capdevila

Department of Anesthesia and Intensive Care A, hôpital Lapeyronie,
Montpellier, France

Background and Goal of Study: Pain on injection prevents propofol (PPF)
anesthesia in children. Mixing lidocaine to PPF is widely used to reduce pain (1).
A new solvent (MCT/LCT) has been advocated to be less painful than standard
(LCT) PPF (2). No information is available in preschool children, in whom
painful injection is especially unsuitable. We designed a prospective, ran-
domized, double-blinded, placebo-controlled study to assess injection pain
with two different PPF emulsions with or without lidocaine in children �7 years.
Methods: 160 ASA I–III children undergoing elective surgery were randomly
assigned to receive in 30 s for induction of anesthesia: PPF-LCT or PPF-
MCT/LCT, 5 mg/kg, with lidocaïne 0.5 mg/kg or saline. Age, weight, SpO2,
NIBP, HR, site and size of venous cannulation were recorded in each patient.
From spontaneous verbal and motor reaction during injection, each graded 0
to 3, was derived a pain score graded 0 to 6. Results are presented as median
and [range]. Kruskall-Wallis and Mann and Whitney tests were used for sta-
tistical analysis.
Results: All groups were comparable with regard to all data except pain
score descriptive data:

Group n Pain score Pain score �3 (%)

1: ppf-lct-saline 39 3 [0–6] 41.0
2: ppf-lct-lidocaine 41 1 [0–5] 77.5
3: ppf-mct/lct-saline 39 1 [0–5] 76.3
4: ppf-lct/mct-lidocaine 41 0 [0–4] 92.5

Pain decreased significantly in all groups vs 1, in 4 vs 3 & 2 but not between
3 & 2. Unsuitable pain (score � 3) virtually disappeared in group 4.
Conclusion: Induction of anesthesia in preschool children with PPF-
MCT/LCT caused significantly less pain on injection than with PPF-LCT.
Mixing lidocaïne to PPF resulted in a further significant reduction of injection
pain with both PPF emulsions. Premixing lidocaïne to PPF-MCT/LCT resulted
in median pain score � 0.
References:
1 Anaesthesia, 1998; 53: 468–476.
2 Anaesthesist, 2001; 50: 676–678.

A-548
Lidocaine pretreatment before repeated propofol-based
sedation in children undergoing hematologic procedures
F. Bilotta, F. Ferri, C. Maurizio, R. Caramia, G. Centola, D. Colagiovanni, 
F. Araimo, M. Pennacchia, V. Karakotch, G. Branca, G. Rosa

Department of Anesthesiology, Intensive Care and Pain Medicine,
Neuroanesthesia, Roma, Italy

Background and Goal of Study: In this study we examined the effect of lido-
caine pretreatment prior to propofol administration in children undergoing hema-
tologic procedures (bone marrow aspiration, bone biopsy or lumbar puncture).
Materials and Methods: A total of 386 patients undergoing, over a period of
12 months, to 560 hematologic procedures were randomly assigned to receive
2% lidocaine (2.0 mg/kg) or an equivalent volume of saline solution 0.9%, 1
minute before the administration of 3 mg/kg of propofol. Patients who refused
the “milky solution” underwent inhalation induction with sevoflurane. A blinded
observer measured the presence of pain at site of injection, the incidence 
of dizziness and vestibular ataxic-like symptoms and patient satisfaction.
Awakening time and postoperative nausea and vomiting were also recorded.
Results and Discussions: Lidocaine pretreatment significantly reduced pain
at site of injection compared to placebo (48% vs 12%; p � 0.05). The inci-
dence of neurologic symptoms was significantly reduced with lidocaine pre-
treatment compared to placebo (38% vs 2%; p � 0.05). In patients who
undergone inhalation induction awakening time longer and PONV was sig-
nificantly more frequent than in patients who undergone propofol-based
anesthesia induction. Lidocaine bolus injection was more frequently associated
to bouts of cough compared to placebo and improve patient parents accept-
ance. Parents interview report a lower percentage of dysphoria and agitation
in children receiving lidocaine than those receiving placebo before propofol
infusion (28% vs. 52%; p � 0.05).
Conclusions: The use of lidocaine pretreatment prior to propofol has been
shown to reduce propofol induced pain at the site of injection.The sevoflurane-
based induction is associated to higher incidence of postoperative nausea and
vomiting and longer time to discharge. We also demonstrate that for short dura-
tion sedation-anesthesia in children undergoing repeated hematologic proce-
dures the administration of lidocaine 2 mg/kg 1 minute before the infusion of
propofol reduces dizziness and vestibular ataxic-like symptoms. Bouts of cough
associated to lidocaine administration can have a protective role on airway.

A-549
Propofol versus sevoflurane: differences in laryngeal reflex
responses in anesthetised children
C. Oberer, B.S. von Ungern-Sternberg, F.J. Frei, T.O. Erb

Department of Anaesthesia, University Childrens Hospital, Basel, Switzerland

Background and Goal of Study: Exaggerated upper airway reflexes are a fre-
quent cause for harm in particular during light levels of anesthesia, especially in
children1. The aim of the study was to determine the role of two most commonly
used anesthetic agents in pediatric anesthesia, propofol (P) and sevoflurane (S),
in depressing upper airway reflexes depending on the level of hypnosis.
Materials and Methods: 70 children, 2–6 years, scheduled for surgical or
dental procedures, were randomly allocated to undergo P or S anesthesia.
Premedication was midazolam 0.3 mg/kg and induction of anesthesia with
either P or S under spontaneous breathing. Insertion of LMA. The tip of a
bronchoscope was placed above the glottic opening. The larynx was stimu-
lated at BIS 40 � 5 and 60 � 5 by spraying the vocal cords with 0.2 ml of
distilled water. The evoked responses were classified into 3 categories2: a)
apnea with laryngospasm (complete closure of the glottis 	10), b) expiration
reflex (forceful inspiration, no preceding inspiration), c) cough reflex.
Results and Discussions: Demographic data did not differ between the
groups. In group S 35 patients and in group P 31 patients were analyzed.

p � 0.006 p � 0.002 p � 0.002 Group
p � 0.79 p � 0.18 p � 0.016 Level of Hypnosis
p � 0.79 p � 0.71 p � 0.97 Group*Level
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Conclusion(s): While apnea/laryngospasm were more frequent in group S,
the incidence of the cough and expiration reflex was greater in group P. The
incidence of apnea/laryngospasm and the cough reflex was independent of
the level of hypnosis. These results clearly demonstrate clinically relevant
differences of laryngeal reactivity between S and P.
References:
1 Davidson A, Ped Anes 2004; 14:241.
2 Tagaito Y, Anesthesiology 1998; 88:1459.

A-550
Cardiac arrhythmias during general anesthesia with fentanyl
or sevoflurane for cardiac surgery in children
H.M. Lee, A.Y. Oh, K.S. Seo, H.S. Kim, C.S. Kim

Department of Ahesthesiology and Pain Medicine, Seoul National
University College of Medicine, Seoul, Republic of Korea

Background and Goal of Study: We conducted this randomized controlled
trial to compare the incidence of arrhythmias during general anesthesia with
fentanyl and that with sevoflurane in children undergoing cardiac surgery for
atrial or ventricular septal defect (ASD, VSD).
Materials and Methods: 58 patients, aged 1 mo to 12 yr, who were under-
going ASD or VSD repair were enrolled. Holter-ECG recording was started at
least 1 hr before the induction of anesthesia and stopped after sternotomy
was done. Patients who had preoperative arrhythmias or electrolyte imbal-
ance were ruled out from the study. Without premedication, patients were
randomly assigned to sevoflurane (n � 31) or fentanyl (n � 27) group. The
sevoflurane group was induced with sevoflurane and vecuronium and the
fentanyl group was induced with fentanyl, midazolam, and vecuronium.
Each group was maintained with the same agents used in induction of anes-
thesia under 50% O2 with air. Blood pressure was maintained within 20% of
preoperative values in all patients. Chi square test and linear logistic regres-
sion analysis are used for statistical analysis and P � 0.05 was considered
significant.
Results: The incidence of atrial arrhythmias was not different according to
agents used but the incidence of ventricular arrhythmias was significantly
higher in sevoflurane group (odds ratio 3.05, 95% confidence interval
1.04–8.92).

Fentanyl (%, n) Sevoflurane (%, n)

Atrial 40.7 (11/27) 48.3 (15/31)
Ventricular 40.7 (11/27) 67.7 (21/31)*
Both 11.1 (3/27) 32.2 (10/31)*

* P � 0.05 vs. fentanyl group.

Conclusion(s): The overall incidence of cardiac arrhythmias during general
anesthesia with fentanyl or sevoflurane was very high in patients with VSD or
ASD. The incidence of ventricular arrhythmias was significantly higher in
sevoflurane group compared to fentanyl group.

A-551
Pharmacokinetics and pharmacodynamics of propofol in
critically ill children
A.E. Rigby-Jones, M.J. Priston, J.R. Sneyd, D.M. Murray, G.C. Thorne, 
M.A. Tooley, A.R. Wolf

Department of Pharmacy, Level 5, Peninsula Medical School, Plymouth,
United Kingdom

Background and Goal of Study: We have shown that propofol pharmaco-
kinetics are altered in children after cardiac surgery1, but drug action in this
age group remains unpredictable. We report on a new study to construct a
pharmacokinetic-pharmacodynamic (PK-PD) model of propofol in this set-
ting with the aim of improving predictability. The collection of further PK data
also allowed validation of our previously constructed PK model.
Materials and Methods: This was a prospective study of 10 children (0.4 to
7.7 years, 6.4 to 22.6 kg) emerging from propofol anaesthesia following car-
diac surgery. We collected blood samples (for propofol analysis) and elec-
troencephalography (EEG) data during a stepped wake-up, where the
propofol infusion rate was reduced from 4 mg kg�1hr�1 in 1 mg kg�1hr�1 steps
at 30 minute intervals. A sequential population PK-PD analysis was performed
using NONMEM software. Age, weight, height, BSA, gender and propofol
infusion duration were investigated as model covariates.
Results and Discussions: The pharmacokinetics of propofol were 
3-compartmental and weight-proportional. Simulations of propofol infusions
using this and our previous model were in good agreement. Initial attempts
to model using more traditional EEG variables (spectral edge frequency, %
power in 0.5–2Hz band) were unsuccessful, hence a summation of high to low

frequency ratios was used2. A sigmoid Emax model with an effect compart-
ment best described the PD response, with age as a model covariate.
Conclusion(s): Although substantial inter-patient variability remained, age
was a significant covariate affecting C50 and indicated an increased sensi-
tivity to propofol in younger children. The values for Ke0 (typically 0.3 min�1)
and propofol concentrations at arousal (median effect site concentration
0.9 
g mL�1) were similar to those observed in adults.
References:
1 Rigby-Jones AE, Nolan JA, Priston MJ et al. Anesthesiology 2002; 97: 1393–400.
2 Murray DM, Thorne GC, Rigby-Jones AE et al. Paediatr Anaesth 2004; 14: 143–51.

A-552
Ketamine reduce pain score and morphine requirement in
children after tonsillectomy
D. Pietrin, E. Kalaïtzis, M.P. Castiglioni, B.Debaene

Département dAnesthésie Réanimation, Centre Hospitalier Universitaire,
Poitiers, France

Background and Goal of Study: Tonsillectomy by dissection is painful dur-
ing postoperative period and responsible for postoperative complications
for paediatric patients. Low dose ketamine was efficient to reduce post-
operative pain in adult. The goal of this study was to evaluate the effects of low
dose ketamine on postoperative pain in children scheduled for tonsillectomy
by dissection.
Materials and Methods: After approval by the regional institutional human
studies committee and parental consent, 60 ASA physical status I–II pedi-
atric patients undergoing tonsillectomy by dissection were included in a
prospective, double blinded, randomised, multicenter study. Children
receiving non-steroid anti-inflammatory were excluded. Anesthesia was
conducted with sevoflurane and sufentanil (0.2 mcg · kg�1). Sufentanil was
only given one time before tracheal intubation. Ketamine (0.3 mg · kg�1) or
placebo (P) (saline solution) was administered at incision. Patients, medical
staff and nurses were blinded of the treatement during and after surgery. All
children were extubated in the operating room and transferred in recovery
room. They received morphine (50 mcg · kg�1) if Objective Pain Score (OPS) [1]
was higher than 3 after administration of paracetamol (15 mg · kg�1). Primary
outcome measurement was OPS after surgery. Morphine requirement was
noted. Wilcoxon and Khi square tests were used for statistical analysis.
Results and Discussions: Thirty children received K and 30 P. OPS after
surgery were shown in table 1. Forty percent patients in the K group have no
postoperative morphine requirement (10% in the P group; p �0.0001).
Ketamine reduce significatively OPS and morphine requirement after tonsil-
lectomy in children compared with placebo.

Table 1. OPS (median; min–max), *p � 0.05.

Time 15� 30� 60� 4 h 8 h 12 h 16 h

K 0 (0–5)* 0 (0–6)* 0 (0–3) 0 (0–3) 0 (0–4)* 0,3 (0–2)* 0 (0–2)*
P 3 (0–8) 1.5 (0–6) 0 (0–4) 0 (0–7) 1 (0–5) 1.2 (0–5) 0.3 (0–3)

Conclusion(s): Ketamine can be used to improve pain management of ton-
sillectomy in children.
Reference:
1 Marcus et al, Br J Anaesth 2000; 84: 739–42.

A-553
Comparison of morphine and tramadol by patient controlled
analgesia (PCA) for postoperative analgesia after
tonsillectomy in children
M. Özalevli, H. Unlugenc, Ü. Tuncer, Y. Gunes, D. Ozcengiz

Department of Anaesthesiology, Cukurova University, Adana, Turkey

Background: Tramadol is an alternative to opioids for postoperative pain
management (1). This prospective, randomized, double blind study was
designed to compare the analgesic efficacy of patient-controlled tramadol
with patient-controlled morphine on postoperative pain after tonsillectomy
in children.
Methods: Sixty patients were allocated randomly to receive a PCA with
either tramadol (T) or morphine (M), in a double-blind randomized study.
When surgery was completed and haemostasis achieved, a standardised
loading dose (0.1 mg · kg�1 in group M, or 1 mg · kg�1 in group T) was given.
Patients were allowed to use bolus doses of the study solution every 10 min-
utes without a time limit. Scores for pain, sedation, nausea, and the bolus and
total PCA doses, haemodynamic parameters and side effects were recorded
at 5, 15, 30 minutes and 1, 2, 4, 6 and 24 hours after PCA administration.
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Results: Pain scores decreased significantly with time in both groups 
(p� 0.05), but were lower in group M than in group T at 1, 2 and 4 hours 
(p� 0.05). Sedation scores increased with time in both groups ( p� 0.05).
However there were no significant differences in sedation scores between
two groups at any study period, but nausea scores were higher in M group
at 4, 6 and 24 hours (p� 0.05).
Conclusion: Intravenous patient controlled tramadol is an alternative to
patient controlled morphine for postoperative pain relief in children after ton-
sillectomy. Morphine gave better postoperative pain relief, but was associ-
ated with higher incidence of nausea than tramadol.
Reference:
1 Engelhardt T, Steel E, Johnston G, Veitch DY. Tramadol for pain relief in children

undergoing tonsillectomy: a comparison with morphine. Paediatric Anaesthesia 2003;
13: 249–252.

A-554
Age dependent EEG effect in response to weight normalised
propofol dosage in children
Ch. Jeleazcov, J. Schmidt, H. Ihmsen, K. Becke, H. Schwilden, S. Albrecht

Department of Anaesthesiology, Friedrich-Alexander-Universität 
Erlangen-Nürnberg, Erlangen, Germany

Background and Goal of Study: Intravenous anaesthesia with propofol
becomes clinical practice in paediatric anaesthesia.1 Commonly, drug dosage
is body weight normalised (mg · kg�1).2 This study investigates whether sim-
ilar weight normalised propofol dosage during surgical maintenance of
anaesthesia produces the same EEG effect in children of different ages.
Materials and Methods: We reanalysed EEG data from 31 children aged 1 to
9 yr (10 to 25 kg) scheduled for elective minor abdominal surgery.3 Propofol
was administered with weight normalised constant infusion rates of 7.68 �

1.09 mg · kg�1h�1 supplemented by remifentanil (0.38 � 0.08 
g kg�1h�1).
The EEG effect was assessed by the BIS® recorded with an A1000-monitor.
The association between age and weight was investigated by the Pearson r
product-moment correlation.
Results and Discussions: Age and weight were linearly correlated (r � 0.92).
BIS increased with decreasing age for similar weight normalised infusion
(R2 � 0.30, Figure).

Conclusion(s): Weight normalised dosage produces different EEG effects
in children of different ages. Possible explanations for this finding are: 1) age
dependent alterations of propofol pharmacokinetics and – dynamics; 2) age
dependent pharmacodynamic interaction of propofol and remifentanil. In
addition, changes of the EEG morphology with age cannot yet be ruled out.
References:
1 Strauss JM, Giest J: Anaesthesist 2003; 52: 763–77.
2 Anderson BJ, Meakin GH: Paediatr Anaesth 2002; 12: 205–19.
3 Schmidt J et al. Anaesthesist 2001; 50: 757–66.

A-555
Serum S100B in paediatric head trauma: our experience
O. Piazza, M. Storti, S. Cotena, L.D. Amato, D. Perrotta, F. Stoppa

Department of Anaesthesia and Intensive Care, Federico II, Naples, Italy

Background and Goals: Physical examination, Glasgow Coma Scale
score (GCS) and Cranial computed tomography (CT) are the current gold
standards for diagnosing traumatic brain injury (TBI), but they have a low
sensitivity. Aim of this study is to determine the role of S100B as possible
diagnostic test in pediatric TBI.

Material and Methods: We prospectively studied 15 children (age
8,06 � 2,84 yrs) with head injury. Exclusion criteria were age upper 15 yrs
and history of neurological disease. S100B was evaluated on admission and
after 48 hours using a immunoradiometric assay. We’ve considered a serum
S100B levels �0.2 
g/L indicative of cellular injury. CT findings were evaluated
using the Marshall classification. Outcome was evaluated after 6 months
according Glasgow Outcome Scale extendend (GOSe).
Results: Data are shown in Table 1.

Pat. No GCS t0 S100B t0 S100B t1 CT t0 GOSe

1 7 2.88 0.67 I 8
2 15 0.27 0.32 I 8
3 13 0.32 * I 8
4 13 0.21 0.18 I 8
5 15 0.16 0.18 I 8
6 14 0.22 0.28 I 8
7 14 0.33 0.19 I 8
8 5 1.74 1.06 I 8
9 15 0.16 * I 8

10 11 0.23 0.17 I 8
11 12 0.15 1.34 I 8
12 14 0.19 0.19 I 8
13 14 0.28 * I 8
14 8 0.46 0.2 I 8
15 3 4.15 1.53 I 8

*The patients were dismissed
P 	 0,05 vs GCS; P � 0,05 vs CT and GOSe.

Conclusions: Despite the restricted number of cases monitored S100B
seems to be a promitting tool of early detection of TBI when imaging
assessment might still be silent. However our results donot suggest a pre-
dictive or prognostic value of S100B for long lasting neurocognitive abnor-
malities after TBI.
References:
1 Woertgen C. J. Trauma 1999; 47(6): 1126–30.
2 Petzold A. Crit. Care Med. 2002; 30(12): 2705–10.
3 Berger R. P. J of Neurotrauma 2002; 19 (11): 1405–9.

A-556
Evaluation of an anaesthetic protocol associating propofol
and alfentanil for paediatric fiberoptic bronchoscopy
F. Babre, M. Bordes, F. Semjen, A.M. Cros

DAR IV, Centre Hospitalo-Universitaire, Bordeaux, France

Background and Goal of Study: Anaesthesia with sevoflurane for paedi-
atric bronchoscopy is used routinely. However, in severe bronchopulmonary
disease, because of impaired sevoflurane alveolar diffusion, anaesthesia
can be difficult to manage (airway reactivity, obstruction and hypoventila-
tion). The aim of this study was to evaluate if anaesthesia with propofol and
alfentanil can prevent the respiratory problems occuring with sevoflurane.
Materials and Methods: This prospective study included children older than
one month over a three-month period. Induction was performed with bolus
of propofol (less than 3 years: 5 mg �kg�1; 3–8 years: 4 mg �kg�1; over 
8 years: 2.5 mg �kg�1) and bolus of alfentanil (10 mcg �kg�1). Maintenance was
performed by a propofol infusion (respectively 18, 15 and 10 mg �kg�1 �h�1).
Local anaesthesia was performed by the endoscopist. Children were oxy-
genated by mask during the procedure and ventilated if necessary. If cough-
ing, stridor, or laryngospasm occurred, 0.5 mg �kg�1 bolus of propofol was
injected. After two boluses, the infusion rate was increased. In addition of
standard monitoring, FeCO2 was monitored (sidestream microstream nasal
and oral capnograph). The satisfaction of the endoscopist was recorded
(1–10 scale). Data collected were sex, age, weight, ASA status, pulmonary
disease and treatments, complications occuring during the procedure and in
the recovery room and inflammatory status of the lower airway.
Results and Discussions: 30 children were included (16 boys, 14 girls,
3.2 � 3.8 years old, mean weight 14.2 kg). Only 2 children were ASA 1. 26
children had bronchial hyper-reactivity. There was a significant relation
between additional boluses and the level of inflammation. Respiratory com-
plications (2 laryngospasms, 6 bronchospasms and 19 coughing) were man-
aged by deepening anaesthesia. Spontaneous ventilation was maintained
but FeCO2 was over 50 mmHg. The mean satisfaction rate was good
(7.8/10). Calculated plasma concentration (Kataria model) was less than
5 mcg �ml�1. Mean spontaneous eye opening delay was 33.8 min.
Conclusion: Propofol associated with alfentanil provides a satisfactory
anaesthesia for fiberoptic bronchoscopy with few side effects.
Reference:
1 Jones R. Br J Anaesth 1990; 65: 661–667.
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A-557
Is there white blood?
N. Nikolov, M. Healy

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

Background and Goal of Study: A case report of an unusually severe pres-
entation of a diabetic ketoacidosis.
Materials and Methods: A five years old child was transferred to the Critical
Care Unit of our tertiary referral teaching hospital with severe diabetic ketoaci-
dosis complicated by hypertriglyceridaemia.

The presenting complains at the referring hospital were: vague history of
lethargy and tiredness lasting for about a week. The first blood glucose test
was 29 mmol/l. On transfer the child was stable, self-ventilating, normoten-
sive, Glasgow Coma Scale 15/15, capillary refill of 4 sec, acidotic (metabolic
acidosis with slight compensatory respiratory alkalosis).

On admission of note were the hyperlipidaemia (in excess of 100 mmol/l)
and hypercholesterolaemia (more than 30 mmol/l)! On insertion of the inva-
sive monitoring lines the blood was macroscopically white, dense and with
high viscosity. Immediate treatment with insulin and fluids according to the
protocols of the institution were initiated. Plasmapheresis was considered,
but dropped for a later stage of the clinical management. A deep venous
thrombosis in the right leg developed as a result of the hyperviscosity.

With time the patient improved and in 48 hours all results went back to
normal.
Results and Discussion: This is an unusual presentation of a diabetic
ketoacidosis where the biggest clinical problem was the excess in
triglicerides secondary to insulin deficiency. The suggesting mechanism is
by maximal secretion of lipoprotein lipase enzyme which is known to occur
with the katabolic effects of the diabetic ketoacidosis. It is the blood levels
of this katabolic end-products and their effects on the circulation as well as
the possibility of ways of management (heparin, plasmapheresis, etc.) that
make this case unusual, difficult and clinically significant.
Conclusion: Diabetic ketoacidosis remains a clinical challenge to critical
care physicians who are the ones dealing with the patients when in
extremes. The complexity of the problem and its multi-system effects are of
paramount importance for the recovery of the patient. As our case shows,
despite a respiratory and cardiovascularly stable, the patient can demon-
strate untypical and subtle effects of the hyperglycaemia and ketoacidosis.

A-558
The efficacy of IV and peritonsillar infiltration of ketamine 
for postoperative pain relief in children following
adenotonsillectomy
D. Dal, N. Celebi, E.G. Elvan, V. Celiker, U. Aypar

Department of Anaesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Establishment of good analgesia is a
major concern in the postoperative period following adenotonsillectomy (1).
Our aim is to compare the effects of low dose i.v. and peritonsillar infiltration of
ketamine on postoperative pain in children undergoing adenotonsillectomy.
Materials and Methods: Prospective, double-blind placebo controlled
study. ASA I–II, 90 children were randomized three goups of each 30. GroupI
recieved i.v. 2 ml of saline, GroupII received i.v. ketamine (0.5 mg �kg�¹) and
Group III received a local peritonsillar infiltration of 2 ml of ketamine
(0.5 mg �kg�¹), 1 ml per tonsil 3 minutes prior to tonsillectomy. Peritonsillar
abscess, allergy of the study drugs and analgesic usage within 24 hours
prior to surgery were excluded. Anaesthesia and surgical technique were
standardized. Modified Hannallah pain scale (OPS) (1), nausea, vomiting,
bleeding, rescue analgesia sedation and Aldrete scores were recorded at
first, 15th, 30th and 60th minutes postoperatively. Patients were interviewed
on the day after surgery to assess the postoperative pain, nightmares, hal-
lusinations, vomiting and bleeding. Repeated measures variance analysis,
chi-square and Kruskall-Wallis were performed. p � 0.05 was considered
significant.
Results and Discussions: 28 female and 62 male patients with a mean age
of 5.88 years (�2.20), a mean weihgt of 20.65 kg (�6.36), and a mean height
of 109.75 cm (�15.64) were included.GII had higher sedation score at 15th
minute (p � 0.015). GI had higher OPS scores (p � 0.000 at first minute,
p � 0.05 at 15th minute, p � 0.16 at 30th minute, p � 0.03 at 60th minute)
than GII and GIII. GII and GIII had similar scores which are not statistically
significant (p 	 0.05). 32 children, 19 of whom were in Group I had rescue
analgesia in PACU (p � 0.05) and the time to reach rescue analgesia was
shorter in GI (p � 0.006).GII and GIII also had less pain than GI (p � 0.023).
There were no differences between the groups regarding the incidence of
adverse reactions.

Conclusions: Low dose ketamine given i.v or by peritonsiller infiltration
perioperatively provides efficient pain relief without side effects in children
undergoing adenotonsillectomy.
Referance:
1 O’Flaherty J.E. and Lin C.X Paed. Anaesth. 2003 13:413–421.

A-559
Intraocular pressure measurement in children under 
general anaesthesia with sevoflurane
A. Domínguez, F.J. García-Miguel

Department of Anaesthesia and Reanimation, General Hospital of Segovia,
Segovia, Spain

Background and Goal of Study: To identify normal values of intraocular
pressure (IOP) in children, is required for congenital glaucoma diagnosis and
treatment. Sevoflurane is a potent and low-irritant volatile agent, so it can be
used for anaesthetic induction and maintenance in children. The aim of this
study is to develop a feasible procedure of general anaesthesia for the
measurement of the IOP in children and to determinate the sevoflurane effect
on the IOP, using sevoflurane end-tidal and bispectral index as reference.
Material and Methods: 30 children undergoing botulinic toxine inyection
for strabismus correction, under general anaesthesia with sevoflurane, were
analysed. Induction was performed with sevoflurane inhalation with tidal vol-
ume technique at 8% concentration. IOP was measured once anaesthesia
was induced and subsequent to botulinic toxine administration, sevoflurane
was stopped up and IOP was measured minutely until the child’s recovery.
Results and Discussion: Figure 1 shows IOP values all along the proce-
dure. All of them were into normal range. The lowest IOP values were obtained
just before awareness, when bispectral index showed light sedation scores.

Figure 1. IOP variations during procedure (n � 60).

A linear regression analysis revealed a statistically significant correlation
between IOP and end-tidal sevoflurane (Pearson coefficient � 0,40;
p � 0,0009) and between IOP and bispectral index (Pearson coefficient �

0,51; p � 0,0008).
Conclusions: Sevoflurane inhalation with tidal volume technique at 8%
concentration has been useful for IOP measurement in children. IOP drop
due to sevoflurane was 10%. In our study, we have showed a significant cor-
relation between IOP values and bispectral index and end-tidal sevoflurane
values.
References:
1 Domínguez A. Am J Ophthalmol 1974; 78: 110–116.
2 Sator-Katzenschlager S. Br J Anaesth 2002;89: 764–766.

A-560
Comparison of caudal ketamine with lidocaine or tramadol
administration for postoperative analgesia of hypospadias
surgery in children
M. Gunduz, M. Ozalevli, H. Ozbek, D. Ozcengiz

Department of Anaesthesiology, Cukurova University, Adana, Turkey

Background and Goal of Study: This study was designed to investigate
whether the addition of tramadol or lidocaine to caudal ketamine would
enhance the quality of intra and postoperative analgesia and reduce the
sevoflurane requirement for hypospadias surgery in children.
Material and Methods: Sixty two ASA I or II children, between 1 and 10
years of age, scheduled for hypospadias surgery were recruited. Anaesthesia
was induced with 6–8% sevoflurane and maintained with 0.5–2.5% 
sevoflurane-50% N2O in oxygen. Children were allocated randomly to
receive one of two study drugs. Children in group KL received caudal keta-
mine (0.25 mg �kg�1) plus lidocaine (2 mg �kg�1) and in group KT received
caudal ketamine (0.25 mg �kg�1) plus tramadol (1 mg �kg�1). Sevoflurane
requirement, systemic blood pressure, heart rate, peripheral O2 saturation,
sedation and pain scores (CHEOPS) were recorded at 1st, 5th, 10th, 15th,
30th , 45th min and 1st, 2nd, 3rd h following recovery from anaesthesia.
Results and Discussion: Duration of analgesia was similar between two
groups (p 	0.05). CHEOPS scores were found to be lower in KL group than
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in KT group throughout the study period, except at the first 15 minutes.
Sevoflurane requirement was significantly lower in group KL than in group
KT perioperatively (p � 0.000). Sedation scores were significantly higher in
group KL than in group KT at the first 10 minutes (p � 0.05). Incidence of
postoperative nausea and vomiting was similar between two groups
(p 	 0.05).
Conclusions: Caudal ketamine (0.25 mg �kg�1) plus lidocaine (2 mg �kg�1)
significantly reduced sevoflurane requirement and provided better analgesia
quality in postoperative period compared with ketamine (0.25 mg �kg�1) plus
tramadol (1 mg �kg�1).

A-561
Ultrasound guidance reduces the amount of local anaestethic
for ilioinguinal blocks in children
H. Willschke, A.T. Bösenberg, S. Johnston, S. Kapral, P. Marhofer

Department of Anaesthesia, Medical University of Vienna, Vienna, Austria

Background and Goal of Study: Regional anaesthesia is a cornerstone 
in paediatric anaesthesia today. Successful regional anaesthesia provides
conditions for light and haemodynamic stable General Anaesthesia and is
an essential part of postoperative pain management. The so called Ilioinguinal
block is one opportunity to achieve adequate analgesia in inguinal hernia or
hydrocele repair. In a recently submitted paper, our group demonstrated, the
big advantage of Ultrasound guidance in Ilioinguinal Blocks (1). This study
was designed to evaluate, if US guidance in Ilioinguinal blocks reduces the
amount of local anaesthetic.
Materials and Methods: After ethic committee approval and parental con-
sent, 40 children, aged between 1–8 years, were included in the study,
designed as a step down approach to find the correct dose. Due to prior
findings the starting dose of the trail was 0.2 ml/kg 0.25% L-Bupivacaine. In
all patients the Ilioinguinal block was performed under US guidance using a
portable Sonosite 180 plus US machine and a 10 MHz high resolution linear
US probe. Intra and postoperative quality of the block was assessed by a
staff anaesthetist, who was blinded to the amount of local anaesthetic. An
increase in HR and/or blood pressure of 15% from baseline was assessed
as lack of analgesia and treated with 1 
g/kg Fentanyl. Postoperative an
OPS Score more than 11 was treated with 30 mg/kg Paracetamol rectal.
Results and Discussions: A success rate of 100% (10 out 10) was
achieved with 0.2 ml/kg and 0.1 ml/kg. With a dose of 0.05 ml/kg 0.25% L-
Bupivacaine in 3 out of 10 children additional analgesia was necessary at skin
incision performed 15 min after block performance. Therefore the dose was
increased to 0,075 ml/k g. In this group the success rate was again 100%.
Conclusion(s): Concordant with previous studies in that field (2) we showed
that ultrasonographic guidance offers the advantage for a significant reduc-
tion of local anaesthetics for ilioinguinal nerve blocks.
References:
1 Ultrasonographic guidance for ilioinguinal and iliohyogastric nerve block in children

Willschke et al. submitted for publication.
2 Ultrasonographic guidance reduces the amount of local anaesthetic for 3-in-1

blocks. Marhofer et al. RAPM 1998.

A-562
Is cerebral autoregulation preserved in children anesthetised
by sevoflurane?
G. Wong, I. Luginbuehl, M. Dolci, C. Karsli, B. Bissonnette

Department of Anaesthesia, Hospital for Sick Children, Toronto, Canada

Background and Goal of Study: The transient hyperemic response (THR)
test is a simple non invasive technique to measure cerebral autoregulation
using transcranial Doppler. The THR ratio (THRR) provides an index of cere-
bral autoregulation in healthy adults (1). We aim to evaluate this response in
children undergoing general anesthesia.
Materials and Methods: ASA 1 children undergoing elective urological sur-
gery were recruited, each receiving sevoflurane at 0.5, 1.0 and 1.5 MAC in
random order. Analgesia was provided by caudal anesthesia using 0.25%
bupivacaine without epinephrine. The middle cerebral artery flow velocities
before (F1), during (F2) and after (F3) ipsilateral carotid artery compression
were recorded. THRR is calculated by dividing F3 by F1.
Results and Discussions: To date 10 male children aged between 1.4 to
3.2 yrs (1.5 � 0.7) have been recruited. Results are presented as means (SD)
in the following Table.

0.5 MAC 1.0 MAC 1.5 MAC

F1 cm/s 120 (20) 126 (19) 125 (26)
F3 cm/s 153 (26) 147 (25) 147 (30)
THRR 1.28 (0.11) 1.18 (0.1) 1.16 (0.07)
Range 1.12 to 1.52 1.05 to 1.38 1.04 to 1.28

THRR greater than 1.10 have previously been adopted as a lower limit of a
normal response (2). The THRR is statistically different between 0.5 MAC
versus 1.0 & 1.5 MAC respectively. However, no difference was detected
between 1.0 and 1.5 MAC.
Conclusion(s): Preliminary results in this study suggest that THR is present
and is maintained under general anesthesia at up to 1.5 MAC of sevoflurane.
More patients are presently being studied to further elucidate this response
in children.
References:
1 Smielewski P et al. J Neurosurg 1997; 86: 773–778.
2 Smielewski P et al. Stroke 1996; 27: 2197–2203.

A-563
Comparison of recovery after desflurane and sevoflurane
anaesthesia in children premedicated with midazolam
G.U. Sivrikaya, A. Hanci, H. Coruk, E.H. Koc, M. Kaya, H. Mertoglu

Department of Anaesthesiology and Reanimation, Sisli Etfal Education and
Research Hospital, Istanbul, Turkey

Background and Goal of Study: Oral premedication with midazolam delays
early recovery but not discharge after ambulatory sevoflurane anaesthesia
(1,2). Because of low solubility characteristic of desflurane, it gives the
anaesthesiologist tighter control over anaesthetic level (3). In this study we
aimed to determine if anaesthesia maintenance with desflurane also prolongs
recovery as sevoflurane.
Materials and Methods: After the approval by the Medical Ethics Committee
of our Hospital and written informed consent from the parents, 40 children
(2–6 yr of age, ASA physical status I–II) undergoing tonsillectomy with or
without adenoidectomy, received oral midazolam 0.5 mg �kg�1 30 min before
induction of anaesthesia. Anaesthesia was induced with thiopentone
(5 mg �kg�1), fentanyl (1 microg �kg�1), atracurium (0.5 mg �kg�1) and main-
tained with nitrous oxide/oxygen (50%/50%) and with sevoflurane (2–3%) in
Group S or desflurane (4–6%) in Group D. Emergence (times to spontaneous
ventilation, extubation, response to verbal command) and recovery times
(achieving �9 points on the modified Aldrete scale, duration of PACU stay),
side effects were recorded. ANOVA and chi square tests used for statistical
analyses. P � 0.05 was considered significant.
Results and Discussion: Demographic data of the patients and duration of
operation were similar between the groups. Emergence times were shorter
in Group D compared with Group S but the difference was not significant
statistically. Recovery times were longer in Group S than Group D (p � 0.05).
Side effects did not differ between the two groups.
Conclusion: After oral premedication with midazolam, recovery was later
with sevoflurane anaesthesia than desflurane anaesthesia. We conclude
desflurane was superior to sevoflurane as an inhalational anaesthetic agent
in children undergoing short surgical procedures after midazolam premed-
ication.
References:
1 Bevan JC, Veall GR, Macnab AJ. Anesth Analg 1997; 85: 50–4.
2 Viitanen H, Annila P, Viitanen M, et al. Can J Anaesth 1999; 46: 766–71.
3 Morgan Jr GE, Mikhail MS: In:Clinical Anesthesiology, 2nd edition, Appleton & Lange,

USA, 1996: 109–27.

A-564
Does hypocapnia prevent modification in cerebral blood 
flow velocity in children when changing from sevoflurane 
to desflurane anesthesia?
M. Dolci, C. Karsli, I. Luginbuehl, B. Bissonnette

Department of Anaesthesia, The Hospital For Sick Children, Toronto,
Canada

Background and Goal of Study: The effect on cerebral blood flow velocity
(CBFV) when sevoflurane (Sev) is changed to desflurane (Des) anesthesia has
been reported. (1) This study was designed to determine if mild hypocapnia
can prevent this change in CBFV in children.
Materials and Methods: With REB approval 10 healthy children scheduled
for urological surgery were enrolled. Each patient randomly received Sev 1
MAC at either 30 or 40 mmHg end-tidal CO2 (ETCO2) followed by Des 1 MAC
at the same ETCO2. The same sequence was repeated at the other ETCO2.
CBFV was measured at steady-state for each agent and ETCO2. Heart rate,
mean arterial blood pressure and temperature were recorded.
Results and Discussions: The age and weight were 36.6 � 23.8 mo and
14.3 � 5.2 kg, respectively. CBFV was higher at ETCO2 40 when compared
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to ETCO2 30 regardless of the anesthetic agent. (P � 0.001, Table) The
blood pressure decreased when sevoflurane was switched to desflurane at
30 mmHg ETCO2 and HR remained unchanged (P � 0.01, Table).

ETCO2 30 ETCO2 40

Agent: Sev Des             Sev Des

CBFV (cm/sec) 34.0 (4.6) 43.2 (6.5) 62.5 (8.7) 65.5 (10.4)
BP (mmHg) 60.6 (13.9) 58.4 (8.8) 58.4 (8.7) 54.9 (5.9)
HR 102.2 (14.8) 104.9 (15.5) 104.0 (6.4) 107.9 12.2)

Values are mean (SD).

Conclusion(s): Replacing sevoflurane with desflurane anesthesia in chil-
dren might lead to an increase in CBFV if proper control of ETCO2 is not
ensured. This might have important considerations in patients with decreased
intracerebral compliance.
Reference:
1 Bedforth N, Hardman J, Nathanson M. Anesth Analg 2000;91:152–5.

A-565
The effect of hypocapnia and its ability to modify the changes
in cerebral blood flow velocity when substituting propofol
with desflurane in children
M. Dolci, C. Karski, I. Luginbuehl, B. Bissonnette

Department of Anaesthesia, The Hospital for Sick Children, Toronto,
Canada

Background and Goal of Study: Facilitating rapid anesthetic emergence
by changing from propofol (Prop) to desflurane (Des) anesthesia affects
cerebral blood flow velocity (CBFV) (1). This study was designed to deter-
mine if mild hypocapnia can prevent this change in CBFV in children.
Materials and Methods: With REB approval 10 healthy children scheduled
for urological surgery were enrolled. Each patient randomly received Prop 
at either 30 or 40 mmHg end-tidal CO2 (ETCO2) followed by Des 1 MAC 
at the same ETCO2. The same sequence was repeated with the other 
ETCO2. CBFV was measured at steady-state for each agent and ETCO2.
Heart rate, mean arterial blood pressure and temperature were recorded 
simultaneously.
Results and Discussions: The age and weight were 34.5 � 19.4 mo and
14.1 � 3.4 kg, respectively. Heart rate increased and blood pressure
decreased with Des compared to Prop, at both ETCO2 levels (P � 0.001).
CBFV was higher with Des as compared to Prop, regardless of the ETCO2

(P � 0.001, Table).

ETCO2 30 ETCO2 40

Agent: Sev Des             Sev Des

CBFV 25.3 (6.9) 42.3 (9.1) 33.7 (8.8) 62.5 (9.1)
BP 60.6 (13.9) 54.2 (8.8) 67.0 (8.0) 57.6 (5.2)
HR 95.0 (10.3) 109.0 (11.8) 98.0 (10.1) 108.8 (13.2)

Values are mean (SD).

Conclusion(s): Substituting propofol for desflurane anesthesia in children
causes an increase in CBFV that could not be prevented by mild hypocap-
nia. This should be taken into consideration in patients with decreased
intracranial compliance.
Reference:
1 Barlow R, Karsli C, Luginbuehl I, et al. Can J Anesth 2004; 51: 824–8.

A-566
Does mild hypocapnia prevent modification in cerebral blood
flow velocity when changing from isoflurane to desflurane
anaesthesia in children?
M. Dolci, C. Karsli, I. Luginbuehl, B. Bissonnette

Department of Anaesthesia, The Hospital for Sick Children, Toronto,
Canada

Background and Goal of Study: Although desflurane (Des) may provide
for faster anesthetic emergence than isoflurane (Iso) (1), it may be associated
with an increase in cerebral blood flow velocity (CBFV) (2). This study
assesses whether mild hypocapnia can prevent changes in CBFV when
switching from Iso to Des in children.

Materials and Methods: With REB approval 10 healthy children scheduled
for urological surgery were enrolled. Each patient randomly received Iso
1 MAC at either 30 or 40 mmHg end-tidal CO2 (ETCO2) followed by Des 1
MAC at the same ETCO2. The same sequence was repeated at the other
ETCO2. CBFV was measured at steady-state for each agent and ETCO2.
Heart rate, blood pressure and temperature were recorded simultaneously.
Results and Discussions: The age and weight were 45.6 � 15.7 mo and
15.4 � 2.6 kg, respectively. There were no changes in CBFV or BP when Iso
was switched to Des, at either ETCO2 (Table). There was an increase in HR
when Iso was substituted with Des at 30 mmHg ETCO2 (P � 0.05).

ETCO2 30 ETCO2 40

Agent: Sev Des             Sev Des

CBFV 41.6 (9.2) 48.3 (8.4) 69.9 (13.7) 68.9 (11.6)
BP 60.2 (6.2) 57.2 (7.3) 60.9 (8.1) 57.5 (5.1)
HR 102.8 (10.1) 108.7 (12.5) 103.4 (9.8) 108.3 (11.6)

Values are mean (SD).

Conclusion(s): Switching from Iso to Des anesthesia in order to facilitate
rapid emergence appears not to have an effect on CBFV in healthy children.
References:
1 Wolf A, Lawson R, Dryden C et al. Br J Anaesth 1996; 76: 362–4.
2 Sponheim S, Skraastad O, Helseth E et al. Acta Anaesthesiol Scand 2003; 47: 932–8.

A-567
Functional residual capacity (FRC) and ventilation
homogeneity in anaesthetised children following
neuromuscular blockade
B.S. von Ungern-Sternberg, F.J. Frei, J. Hammer, T.O. Erb

Department Anaesthesia, University Childrens Hospital, Basel, Switzerland

Background and Goal of Study: Children under general anaesthesia have
a reduced FRC. FRC provides us important information on gas exchange,
which is of special importance in children as they are particularly vulnerable
for hypoxaemia. However, most studies assessed the overall effect of
anaesthesia on the FRC in comparison with the pre-anaesthetic status with-
out regarding the magnitude of contribution of e.g. induction, relaxation,
PEEP on their own.
Materials and Methods: We studied 25 children (mean [range] age � 60
[26–77] months, weight � 11.8 [11.2–26.3] kg) without cardio-pulmonary
disease, scheduled for elective surgery. Anaesthesia was standardised. FRC
was measured using a SF6 multi-breath washout technique. Measurements
were taken after 1. intubation, 2. muscle relaxation with rocuronium i.v. and
3. the additional application of PEEP (3 cmH2O). FRC and lung clearance
index (LCI) were calculated.
Results and Discussions: FRC significantly decreased following 
muscle relaxation by 10.1% compared with the FRC measurement follow-
ing induction while at the same time the LCI increased by 14.3%. FRC 
values increased by 11.1% after the application of PEEP (3 cmH20) com-
pared with baseline, whereas the LCI dropped slightly below baseline 
values (�0.7%).

Conclusions: Neuromuscular blockade leads to a significant decrease of
FRC while consistently increasing ventilation inhomogeneity. In contrast, the
application of PEEP (3 cmH20) leads to an increase of FRC simultaneously
restores ventilation homogeneity towards baseline values. Therefore the use
of “pysiologic” PEEP seems rationale in paralyzed children to restore FRC
and ventilation homogeneity.
Acknowledgements: The Centiva/5 critical care ventilator used in this
study was kindly provided by Anandic.
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A-568
Elongation of the trachea during neck extension in children:
implication in the safety of endotracheal tube
J.H. Kim, S.H. Do, Y.L. Kim, B.M. Ham, K.W. Yum

Department of Anesthesiology, Seoul National University College of
Medicine, Seoul, Republic of Korea

Background and Goal of Study: The uncuffed endotracheal tube (ETT)
displacement has been described as changes of the distance between the
ETT tip and carina in children. However, the change of the distance between
the ETT tip and carina during neck extension may not be equal to the
changes of the distance between vocal cords and the ETT tip, which is
directly related with the ETT extubation, because of the tracheal elongation.
Materials and Methods: Twenty-five children (2–8 years) were enrolled.
Using fiberoptic bronchoscope, distance from ETT tip to carina was mea-
sured in the neutral position, after full flexion and full extension of the neck.
Then, the distance between carina and vocal cords was measured in the
neutral position and after full extension. The distance from vocal cords to
ETT tip was calculated as the distance between carina and vocal cords
minus the distance from ETT tip to carina.
Results and Discussions:

Mean � SD (cm) Range (cm)

(Tp-Ca) with full flexion �1.0 � 0.5 �0.2–�2.1
(Tp-Ca) with full extension 2.0 � 0.6* 0.8–3.6
VC-Ca in neutral position 8.0 � 0.9 6.5–10.0
VC-Ca with full extension 8.9 � 0.9 7.2–11.0
(VC-Ca) with full extension 1.0 � 0.4 0.4–1.9
(VC-Tp) with full extension �1.1 � 0.5 �0.3– �2.1

*p � 0.05 compared with (Tp-Ca) with full flexion.
Abbreviations: (Tp-Ca), change of the distance between carina and endotracheal 
tube tip, VC-Ca, distance between vocal cords and carina; (VC-Ca), change of 
the VC-Ca; (VC-Tp), change of the distance between vocal cords and endotracheal
tube tip.

After full extension, the Tp-Ca increased by 2.0 cm. However, VC-Tp
decreased only by 1.1 cm.
Conclusions: The tracheal elongation may have an effect of decreasing the
risk of ETT extubation during neck extension in older children.

A-569
Effects of modified ultrafiltration on extravascular lung water
and intrathoracic blood volume in pediatric patients after
cardiopulmonary bypass
T. Palmaers, F. Bremer, K. Eberle, T. Ehe, L. Hakami, M. Weyand, 
R. Cesnjevar

Department of Anaesthesiology, University Hospital Erlangen, 
Erlangen, Germany

Background and Goal of Study: Modified ultrafiltration (MUF) [1] improves
haemodynamics and reduces total body water significantly after cardiopul-
monary bypass (CPB) in pediatric patients undergoing open heart surgery
[2]. In this study we want to determine the effects of MUF on the extravas-
cular lung water (EVLWI) as a parameter of pulmonary edema and the
changes in intrathoracic blood volume (ITBI) and stroke volume variation
(SVV) as parameters for sufficient cardic filling.
Materials and Methods: After parents writen informed consent, 19
patients with minor congenital cardiac defects (ASD n � 12; VSD n � 7)
were included in this study. Patients were monitored using the paediatric 3
Fr. PiCCO-System introduced via a femoral artery. Haemodynamics were
evaluated after discontinuation of CPB and after twenty minutes of MUF.
Students-t-test was used, p � 0.05 was considered statistically significant,
all data are expressed as mean � SEM.
Results and Discussions: Beside the previously described increase in
mean arterial pressure and cardiac index and a reduction of inotropic sup-
port after MUF, we found the following changes:

Before MUF After MUF p-value

EVLWI 12.7 � 1.1 11.4 � 0.9 p � 0.01
ITBI 531 � 40 558 � 51 p n.s
SVV 15.5 � 1.4 10.4 � 1.0 p � 0.01

Conclusion: In our preliminary results leads MUF to a not yet significant
increase in ITBI, but to a highly significant decrease in SVV and EVLWI. MUF
therefore improves cardiac filling and haemodynamic stability and reduces
pulmonary edema and postoperative heart failure.
References:
1 Naik SK, Knight A, Elliot MJ; Perfusion 1991(6): 41–50.
2 Chew MS; Perfusion 2004(19): 57–60.

A-570
Tube tip displacement in children during laparoscopy
S. Boettcher-Haberzeth, A. Dullenkopf, C.A. Gitzelmann, M. Weiss

Department of Surgery, University Childrens Hospital, Zurich, Switzerland

Background and Goal of Study: Tracheal tube tip displacement during
laparoscopy in adults is a well known and studied problem (1). Children have
a shorter trachea and are at higher risk for endobronchial intubation during
capnoperitoneum and head tilt position. The aim of this study was to inves-
tigate tube tip displacement during laparoscopy in children aged from birth
to adolescence.
Materials and Methods: With ERB approval and written parental consent
28 children undergoing laparoscopy, were prospectively studied. The
patient’s tracheas were orally intubated and the tubes (Microcuff PET) posi-
tioned with the depth mark at the level of the vocal cords. The carina – tube
tip distance was fibreoptically measured with the patient in (A) 0° position,
(B) 20° head tilt, (C) 0° position with capnoperitoneum and (D) 20° head tilt
with capnoperitoneum (pressure 10 mmHg). Percentual tube displacement
towards the carina was calculated. Maximum tube tip displacements were
plotted against age.
Results and Discussions: 28 children aged from 2 months to 16.5 years
(median 7.4 years) were studied. Tube tip displacement ranged from 0–25%
(14%) for 20° head tilt, 2–41% (18%) for capnoperitoneum and 11–70%
(30%) for capnoperitoneum with 20° head tilt.

Conclusion(s): Based on our data, caudal tube tip displacement during
laparoscopy is similar to tube tip displacement during head/neck flexion in
children. In all patients intubation depth marks were appropriate to avoid
inadvertent endobronchial intubation during laparoscopy.
Reference:
1 Mackenzie M. Br J Anaesth 2003; 91: 297–8.

A-571
The optimal length of internal jugular venous catheters in
children confirmed by TEE
S.Z. Yoon, Y.L. Kim, K.W. Yum, C.D. Park, B.M. Ham

Department of Anesthesiology, Seoul National University Hospital, Seoul,
Republic of Korea

Background and Goal of Study: Incorrect positioning of central venous
catheter (CVC) leads to serious complications. There have been several
studies with regard to the optimal depth of CVC tip position to prevent seri-
ous complication in pediatric patients. However, the limitation of these study
was that they used chest radiograph to determine the CVC tip position. The
assessment of catheter tip position using chest radiograph is inaccurate. In
contrast, transesophageal echocardiography (TEE) has been shown to
accurately monitor the placement of catheter tip at superior vena cava-right
atrial (SVC-RA) junction. We examined the distance from skin puncture 
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site to SVC-RA junction, after positioning the CVC tip at SVC-RA junction
using TEE.
Materials and Methods: We studied 60 right internal jugular vein (IJV)
catheterizations in infants and children undergoing surgery for congenital
heart disease for 6 months. The position of CVC tip was confirmed that it is
in SVC-RA junction by TEE. The distance from skin puncture site to SVC-RA
junction, height, weight and age were recorded.
Results and Discussions: The measured distance highly correlated with
the patient height. Based on these data, following guideline could predicted
that a CVC would be positioned above the RA 97.5% of the time with 95%
accuracy. Optimal depth of insertion (cm) � 1.7 � (0.07  height).
Conclusion(s): We suggest that using our simple practical guideline in the
first attempt to insert the CVC could prevent malposition of CVC.

A-572
Filling cuff pressures in paediatric laryngeal mask airways
P. Maino, A. Dullenkopf, C. Keller, V. Bernet, M. Weiss

Anaesthesia, University Children’s Hospital, Zurich, Switzerland

Background of Study: Initial cuff volume at the time of LMA insertion may
vary and considerable unknown high cuff pressure may result after inflation
of maximum recommended cuff volumes increasing the risk of airway 
morbidity (1).
Materials and Methods: In an in vitro set up, maximum recommended cuff
filling volumes for size 1/1.5/2/2.5/3 disposable LMAs from different manu-
facturers (Softseal LMA (Portex); Unique LMA (Intavent); Marshall LMA,
LaryngoSeal (Tyco)) and reusable Classic and ProSeal LMAs (Intavent) were
inflated into completely emptied LMA-cuffs and into LMA-cuffs at residual
volume (volume with cuff set to ambient pressure). Cuff pressures were
measured using a cuff manometer. Experiments were performed two times
using two exemplars of each brand/size (4 measurements each).
Results and Discussion: (Data are mean � SD)

LMA cuff pressures (cmH2O) after filling the completely emptied cuff with 
recommended volume of air

LMA/Size 1 1.5 2 2.5 3

Classic 71 � 2 	120 	120 85 � 5 97 � 5
Unique 83 � 1 	120 	120 	120 	120
ProSeal NA 78 � 3 70 � 3 42 � 2 18 � 2
SoftSeal 62 � 1 53 � 3 34 � 3 70 � 2 55 � 2
Marshall 48 � 1 91 � 5 107 � 2 97 � 2 	120
LaryngoSeal 	120 	120 	120 	120 	120

Maximum recommended cuff filling volumes for paediatric LMAs inflated
into fully emptied cuffs resulted in hyperinflation (cuff pressure 	60 cmH2O
(2)) in almost all LMAs. When maximum recommended cuff filling volumes
were inflated into LMAs at residual cuff volume, cuff pressures of 	

120 cmH2O resulted in all LMAs and sizes except in the ProSeal size 3
(101 � 1 cmH2O).
Conclusions: Maximum recommended cuff filling volumes in paediatric
LMAs lead to cuff hyperinflation in almost all LMA brands and sizes. The
cuffs should be inflated with the minimum volume of air required to form an
effective seal with the respiratory and gastrointestinal tracts and cuff pres-
sure should be controlled using a manometer to avoid cuff hyperinflation
and associated airway morbidity.
References:
1 Marjot R. Br J Anaesth 1993; 70: 25–9.
2 LMA Instruction Manual 2004: 26.

A-573
Tube tip displacement in children during head-neck
movement – a radiological assessment
M. Weiss, W. Knirsch, O. Kretschmar, A. Dullenkopf, M. Tomaske, 
C. Balmer, A.C. Gerber, F. Berger

Department of Anaesthesia, University Children’s Hospital, Zurich,
Switzerland

Background and Goal of Study: Because of their short trachea appropri-
ate tracheal tube insertion depth is mandatory in children to avoid inadver-
tent extubation or endobronchial intubation during head-neck movement.
Aim of this study was to investigate appropriateness of insertion depth

marks of the Microcuff paediatric tracheal tube (1) in children during head-
neck movement.
Materials and Methods: With ERB approval and written parental consent
we included children aged from birth to 16 years undergoing cardiac
catheterisation. The patient’s tracheas were orally intubated and the tubes
positioned with the depth mark at the level of the vocal cords. The carina to
tube tip distances were radiologically assessed with the patient supine and
the head-neck in 30° flexion, 0° position and 30° extension. Percentual up-
ward displacement of the tube tip related to tracheal tube insertion depth
(depth mark distance) and down-ward movement related to carina – tube tip
distance was calculated. Absolute tracheal tube tip displacements were
plotted against age.
Results and Discussion: 60 children aged from 3 weeks to 15.7 years
(median 5.4 years) were studied. Tube tip down-ward movement after head-
neck flexion ranged from 5 to 58% (21%) of initial distance to carina and up-
ward displacement after head-neck extension ranged from 5 to 38% (18%)
of tube insertion depth.

Conclusion: The insertion depth marks were appropriate to avoid inadver-
tent tracheal extubation and endobronchial intubation during head neck
movement in all patients.
Reference:
1 Weiss M. Br J Anaesth 2005; 94: 80–7.

A-574
Effect of four mixtures on withdrawal movement during
intravenous injection of rocuronium in pediatric patients
S.M. Jung, P.S. kang, H.U. Kwon, Y.S. Lim

Department of Anesthesiology, Konyang University Hospital, Daejeon,
Republic of Korea

Background and Goal of Study: The purpose of this study was to evaluate
the incidence and severity of withdrawal movement during injection of
rocuronium mixed with saline, lidocaine, sodium bicarbonate (NaHCO3),
lidocaine-NaHCO3 in pediatric patients.
Materials and Methods: Sixty-seven patients (5–15 years old) were ran-
domly assigned to four groups in a double blinded, prospective study;
Group S (0.9% normal saline 5 ml mixed with rocuronium 50 mg), Group L
(2% lidocaine 5 ml mixed with rocuronium 50 mg), group B (8.4% NaHCO3

5 ml mixed with rocuronium 50 mg) and Group LB (4% lidocaine 2.5 ml and
8.4% NaHCO3 2.5 ml mixed with rocuronium 50 mg). All patients received
intubating dose (0.6 mg/kg) of premixed rocuronium over 5 seconds after
loss of consciousness with sevoflurane inhalation. We investigated the inci-
dence and severity of withdrawal movement.
Results and Discussions:

Table 1. Incidence and Severity of Withdrawal Movement.

Group S Group L Group B Group LB

(n � 19) (n � 18) (n � 14) (n � 16)

None 9 (47.4%) 8(44.4%) 12 (85.7%) 13 (81.3%)
Wrist 0 (0.0%) 1 (5.6%) 1 (7.1%) 2 (12.5%)
Arm only 2 (10.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Generalized 8 (42.1%) 9 (50.0%) 1 (7.1%)*? 1 (6.3%)*?

Overall Movement 10 (52.6%) 10 (55.6%) 2 (14.3%)*? 3
(18.7%)*?

* p � 0.05 vs Group S; ?p � 0.05 vs Group L.
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Conclusion(s): We conclude that premixed NaHCO3 with rocuronium is
effective in reducing the withdrawal movement whereas addition of lidocaine
is little effective in pediatric patients.
References:
1 Shevachenko Y. Anesth Analg 1999; 88: 746–8.
2 Chiarella AB. Br J Anaesth 2003; 90: 377–9.

A-575
Caudal block reduces demand of sevoflurane for adequate
depth of anesthesia in children
J.H. Song, T.J. Kim, C.S. Lee

Department of Anesthesiology, Inha University Hospital, Incheon, 
Republic of Korea

Background and Goal: It is generally known that neuraxial anesthesia for
adults reduces the demand for hypnotics needed for adequate sedation.
Therefore, this study examined the effect of a preoperative caudal block 
to the general anesthetic requirement on adequate depth of anesthesia in
children.
Materials and Methods: Twenty children aged 3–5 in good health who
were to undergo inguinal herniorrhaphy were divided into 2 groups of 10
children each, the control and caudal block groups. Under the condition of
no premedication, tracheal intubation was performed after induction with
thiopental 5 mg/kg, rocuronium 0.6 mg/kg, and sevoflurane 3.0 vol%.
Subsequently, anesthesia was maintained with 100% O2 and sevoflurane.

After setting up the Bispectral Index (BIS) monitor, a caudal block was
performed to both groups differently, normal saline 0.7 ml/kg was adminis-
tered to the control group and 1.5% lidocaine 0.7 ml/kg was administered to
caudal block group. A predetermined end-tidal concentration of sevoflurane
was maintained for 10 minutes, and the BIS value, which measured 6 times
every 10 seconds, was subsequently averaged.

Afterwards, the end-tidal concentration of sevoflurane was increased by
0.2 vol% in the next patient if the BIS average of the precedent patient
was 	50, and was decreased 0.2 vol% if the BIS average was 50.

The MACBIS50 in both groups was calculated using probit analysis. The
relative median potency analysis was applied to compare the results in both
groups.

Results and Discussions: The MACBIS50 of sevoflurane was significantly
lower with the 1.5% lidocaine caudal block (1.40 vol% [1.25–1.55 vol%])
compared to the control group (1.77 vol% [CL, 1.61–2.00 vol%]).
Conclusion(s): A preoperative caudal block reduces the demand of
sevoflurane needed for the adequate depth of anesthesia, as measured by
BIS in children.
References:
1 Tverskoy M, Shifrin V, Finger J, et al Reg Anesth 1996; 21(3): 209–213.
2 Gentili M, Chau Huu P, Enel D, et al Br J Anaesth 1998; 81: 970–971.

A-576
Usefullness of carina as a radiographic landmark of central
venous catheter tip position in pediatric patients
S.Z. Yoon, J.H. Shin, K.W. Yeom, Y.R. Kim, S.D. Kim, C.S. Kim, B.M. Ham

Department of Anesthesiology, Seoul National University College of
Medicine, Seoul, Republic of Korea

Background and Goal of Study: Several reports have proposed radi-
ographic landmark of central venous catheter tip position. Carina is one of
the proposed landmarks in adult. We evaluate the possibility of using the
carina as a radiographic landmark for identifying the proper positioning of
central catheter tip position in pediatric patients.
Materials and Methods: We studied 57 right internal jugular vein catheter-
izations in infants and children undergoing surgery for congenital heart dis-
ease. After placing the central venous catheter (CVC) tip at the junction of
the superior vena cava and the right atrium (SVC-RA junction) using intra-
operative transesophageal echocardiography and taking postoperative
anterior-posterior chest radiography, we measured the longitudinal distance
from the carina to SVC-RA junction by using Picture Archiving and
Communicating System (PACS).
Results and Discussions: We found that carina was 1.5 cm (95% confi-
dence interval 1.3 cm–1.8 cm) above the SVC-RA junction. There was no
catheter tip cephalad to carina. The distance is not correlated statistically
with the patient age, height and weight.
Conclusion: The carina can be used as a landmark for the upper margin of
the SVC in pediatric patients.
References:
1 Aslamy Z. Chest 1998; 114: 820–826.
2 Schuster M. Br J Anesth 2000; 85: 192–194.
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A-577
Determination of the dose response relationship of spinal
ropivacaine and levobupivacaine, combined with sufentanil,
for labour analgesia
J. Dubois, R. Dreelinck, R. Devlieger, A. Teunkens, E. Vandermeersch, 
M. Van de Velde

Department of Anaesthesiology, UZLeuven and KULeuven, Leuven, Belgium

Background and Goal: Using the MLAC methodology, the relative potency
of ropivacaine (R) and levobupivacaine (L) during labour analgesia is contro-
versial (1,2,3,4,5). Full dose response curves of R and L during labour anal-
gesia have not been constructed. The goal of the present study is to
determine the full dose response curves of spinal R and L for labour analgesia.
Material and Methods: Following ethical committee approval and written
patient informed consent, 300 term, vertex presenting pregnant patients in
labour were included in this blinded, randomised trial. Combined spinal
epidural analgesia was performed and R or L were intrathecally adminis-
tered in a dose of 1.0, 1.5, 2.0, 2.5, 3.0 or 3.5 mg. In each group R or L were
combined with 1.5 
g sufentanil. Patients were considered responders if the
visual analogue scale score for pain was less then 25 mm within 15 minutes
after initiation of analgesia and if analgesia persisted for at least 45 min.
Patient demographics, obstetrical data, side effects and foetal and neonatal
well being were noted. Group specific dose response curves were con-
structed using a probit regression model. ED50 and ED95 doses were cal-
culated for each group. A likelihood-ratio test has been used to compare the
dose response curves of R and L.
Results and Discussion: No statistically significant differences in dose
response relationship between R and L were observed (p � 0.91). The ED50
of spinal R and L respectively was 2.213 mg (95% CI, 1.834–2.583) and
2.320 mg (95% CI, 1.954–2.717). The ED95 of spinal R and L respectively
was 4.791 mg (95% CI, 3.988–6.661) and 4.961 mg (95% CI, 4.106–6.985).
Conclusion: Based on the present full dose response study, intrathecal R
and L combined with sufentanil, are of similar potency when used for labour

analgesia. This is in line with more recent MLAC data by Polley et al and
Benhamou et al. in which no ED50 differences between epidural R and L
were reported (4,5). These results contrast with previous findings based on
direct MLAC comparisons of epidural R or L with bupivacaine (1,2,3).
References:
1 Capogna et al. Br J Anaesth 1999; 82, 371–373.
2 Polley et al. Anesthesiology 1999; 90, 944–950.
3 Lyons et al. Br J Anaesth 1998; 81, 899–901.
4 Polley et al. Anesthesiology 2003; 99, 1354–1358.
5 Benhamou et al. Anesthesiology; 99, 1383–1386.

A-578
Incidence of neurological complications following regional
anaesthesia in obstetrics
S. Sanghavi, A. Nusrath, T.M. Bourne

Department of Anaesthesia, Leicester Royal Infirmary, Leicester, 
United Kingdom

Background and Goal of Study: For both parturients and anaesthetist one
of the most feared complications of regional anaesthesia is a neurological
deficit. The incidence has been reported as 0–30 per 10,000 blocks after
epidural and 35 per 10,000 after spinal anaesthesia (1). The purpose of this
retrospective study was to estimate the incidence of neurological complica-
tions following regional blockade in our unit.
Materials and Methods: All women who delivered from 1994 to 2003 had
their postnatal anaesthetic/medical/clinic follow-up records retrospectively
audited for lumbo-sacral spine and lower extremity nerve injury. Factors
associated with documented nerve injury were noted: difficulty in insertion
of regional block, pain or paraesthesia on insertion or injection, duration of
second stage of labour, maternal position (i.e. lithotomy), instrumental deliv-
ery, fetal presentation and fetal compression of pelvic nerves.
Results and Discussions: 50,242 women delivered over the ten-year period
(1994–2003). 23,029 (41.7%) received regional block. Total neurological
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complications reported in association with pregnancy and delivery was 146.
Detailed examination of the notes revealed only 43 of these women had a
significant neurological complication and had a regional block. 12 women
had spinal, 24 had epidural and 7 had combined spinal-epidural anaes-
thetic. Insertion was difficult in 3 and 2 patients had pain on injection of local
anaesthetic. Other factors found to be associated with neurological injury
were instrumental delivery, prolonged second stage of labour and time spent
pushing in lithotomy position. Duration of symptoms was less than three
months in 32.2%, more than three in 34.8% and unknown in 37.2% (reasons
were referral to other specialty clinics or patients not attending follow up clinic).
Conclusion: The estimated incidence of postpartum neurological compli-
cations associated with regional block in our unit is 0–20 per 10,000, but its
definite relationship is yet to be proved.
Reference:
1 Brooks H, May A. BJA CEPD Reviews. Aug 2003, 4: 111–114.

A-579
Epidural continuous infusion of sufentanil and neostigmine
for labor analgesia
N. Renier, F. Roelants, V. Crispin, P.M. Lavandhomme

Department of Anesthesiology, Cliniques Universitaires Saint-Luc, 
Brussels, Belgium

Background and Goal: During labor, motor impairment resulting from neu-
raxial local anesthetics leads to higher instrumentation delivery rate and lower
parturients’ satisfaction (1). Epidural neostigmine (N) 500 
g, a cholinesterase
inhibitor, combined with sufentanil (S) initiates labor analgesia without motor
block or side effects (2). The study compares the efficacy (analgesia, ropiva-
caine (R) consumption, instrumentation) of an epidural continuous infusion
(CI) combining sufentanil with either ropivacaine or neostigmine during labor.
Materials and Methods: After informed consent, at the beginning of labor, a
lumbar epidural catheter was inserted in healthy parturients. When VAS
was �30/100, after a test dose, all patients receive epidural N 500 
g and S
10 
g in a total volume of 12mL, then, were randomly allocated to receive
epidural CI with S 2
g/h and R 10mg/h (group SR; n � 15) or S 2 
g/h and N
100 
g/h (group SN; n � 15) during 5 hours. After what R 0.1% was used until
delivery. During CI, rescues doses of epidural R were available as needed. Pain
scores, time before the 1st rescue dose (rescue 1) as well as number of rescues
doses (n), labor duration, instrumentation rate and total R consumption were
noticed. Maternal and fetal vital parameters and side effects were recorded. 
Results: Parturients did not differ concerning demographic data. Analgesia
efficiency (� % parturients with VAS � 30/100) differed after 5 hours: SR
50% versus SN 17% (*) for similar cervical dilatation (6.75 vs 6 cm). Other
results are expressed in the Table. Data are presented as mean � SD and
(95% CI). No particular side effects were observed.

SR SN

Rescue 1 (min) 155 � 74 140 � 75
n rescues 1.1 � 1 1.3 � 1
L duration (min) 321 � 164 299 � 115
R use (mg/h) 13.2 (10–15) 6 (4.4–7.7)*
Instrumentation (%) 6.6 0

Statistical analysis used ANOVA;  * p � 0.05 significant.

Discussion and Conclusions: Until cervical dilatation 6 cm, SN infusion
provides similar analgesia to classical SR and allows R sparing effect. No
impact on instrumentation rate was noticed.
References:
1 Wilson MJ et al Anesthesiology 2002; 97: 1567–75.
2 Roelants F et al Anesthesiology 2004; 101: 439–44.

A-580
Effect of different types of anaesthesia on fetal immunity
B. Ayhan, F. Coskun, E. Basgül, Ü. Aypar

Department of Anaesthesiology and Reanimation, Hacettepe University
Medical Faculty, Ankara, Turkey

Background and Goal of Study: There have been reports about the effects
of anesthetic techniques on fetal and maternal immunity. To determine the
effects, interleukin-6 (IL-6), cortisol and natural killer (NK) cell activity were
investigated.
Materials and Methods: 29 elective caesarean (C/S) cases were studied to
find out the difference between effects of general (GA) and spinal anesthesia
(SA) on fetal immunity by means of a randomized prospective study. In SA
group (n � 14), anesthesia was achieved by 10 mg hyperbaric marcain and
15 
gr fentanyl. In GA group (n � 15), after oxygenation, induction was
achieved by thiopenthal and succinyl choline, intubation and maintenance
by sevoflurane, N2O and O2. Maternal blood was collected before and after

C/S from the antecubital vein, fetal blood from fetal side of umbilical vein
after clamping. IL-6 levels were detected by ELISA technique, NK cell activity
by K562 cell line. Mann-Whitney U, t tests and Spearman’s correlation
analysis were used for statistical analysis. P � 0.05 considered as statisti-
cally significant.
Results and Discussions: The time interval from the beginning of anesthesia
to umbilical cord clamping was longer in SA group than GA group
(median � 13.5 and 8 minutes, p � 0.003). As the discussed time interval
increased in SA group, fetal IL-6 levels was decreased (rho � �0.573,
p � 0.041). In both groups, there was no statistically significant correlation
between fetal and maternal IL-6 levels. Fetal cortisol level in GA group was sig-
nificantly higher than SA group (median � 5.22 and 3.95, p � 0.008). NK activ-
ity was found to be similar in both groups. In GA group, there was a negative
correlation between NK activity and fetal IL-6 level (rho � �0.580, p � 0.023).
Conclusions: Increased length of C/S in SA group, high cortisol levels in GA
group, NK activity and its correlation with IL-6 levels were important findings.
Non of the anesthetic techniques affected the IL-6 placental transmission
from mother to fetus. Due to inhibitory effect of regional anesthesia on stress
response, SA should be preferred to GA as far as immune system concerned.
Reference:
1 Salo M. Acta Anaesthesiol Scand 1992; 36: 201–220.

A-581
Ultrasound imaging of epidural anaesthesia for 
morbidly obese parturients
N. Amemiya, S. Oosthuysen, W. Notcutt, S. Rhodes

Department of Anaesthetics, James Paget Hospital, Gorleston, 
United Kingdom

Background and Objective: Using ultrasound for the identification of the
epidural space in obstetric patients has been reported*1,*2. With an
increase in number of morbidly obese parturients (BMI 	 40), we report our
experience of the use of ultrasound for help in identification of the epidural
space for epidural analgesia for labour pain control.
Method: All patients were given an explanation of the use of ultrasound and
gave verbal consent. Patients (BMI 	 40) lying in the left decubitus position
were scanned with a 3.75-MHz curved array probe (Tosbee, TOSHIBA)
placed in longitudinal plane immediately next to the midline of the back. The
level of intervertebral space, L4/5,was confirmed and the distance mea-
sured from skin to the ligamentum flavum. The epidural needle was inserted,
paramedian approach, from the marked place identified by the ultrasound
and confirmed by loss of resistance to saline. 20 ml of 0.1% bupivacaine
with fentanyl was given directly through the Tuohy needle with the epidural
catheter inserted for the subsequent top-ups.
Result:

Distance**

Case BMI Palpitation* Ultrasound Tuohy needle Visibility***

1 45 Poor 8.1 8 Average
2 40 Slight 7.4 6.5 Good
3 43 Slight 6.1 6.5 Average
4 41 Slight 6.2 7 Average
5 41 Poor 6.8 7.5 Good

* Idendification of intervertebral space.
** Distance from skin to epidural space (cm).
*** Visibility of ligamentum flavum.

There were no dural puncture and none of them took more than 5 min to
scan for the epidural space.
Conclusion: Epidural analgesia was safely instituted for the morbidly obese
patients using ultrasound guidance. There was reasonable agreement
between depth of epidural space as predicted by ultrasound and that actu-
ally identified.
References:
*1 Grau T, J Clin Anesth. 2002; 14(3).
*2 Grau T, B J Anaesth. 2001; 86(6).

A-582
Intravenous remifentanil versus epidural levobupivacaine 
with fentanyl for pain relief in early labour: a randomised,
controlled, double blind study
P. Volmanen, E. Akural, T. Raudaskoski, S. Alahuhta, J. Sarvela, K. Korttila

Department of Anesthesia and Intensive Care, Lapland Central Hospital,
Rovaniemi, Finland

Background and Goal of Study: Individually titrated intravenous patient
controlled analgesia with remifentanil (RE) has been noted to provide 
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effective pain relief during labour (1). We hypothesized that it could provide
as satisfactory analgesia as epidural analgesia (EPID).
Material and Methods: After permission by ethics committee 52 healthy
parturients with singleton uncomplicated pregnancies were randomised to
receive either EPID with 20 ML levobubivacaine 0,625 mg/ML and fentanyl
2 
g/ML in saline or RE in a prospective, double blind-study. The PCA dose
for RE was given over 1 min with a lockout time of 1 min. The dose was
increased after every other uterine contraction starting from the bolus of
0.1 
g/kg up until individual effective dose was reached, until a maximum
dose of 0.9 
g/kg was reached, or 60 minutes had elapsed. The parturient’s
assessment of contraction pain (verbal numerical score 0–10), pain relief
(rank categorical score 0–4), sedation and nausea (rank categorical scores
0–3) were recorded at 10 minutes intervals. Averages of the scores were cal-
culated for each patient. Mann-Whitney and chi square tests were used for
statistical analyses. P � 0.05 was considered significant. Data are median
with 25th and 75th percentiles.
Results: 46 parturients were included in the analysis. Mean age was 28
years. Cervical opening was 4 cm (3–5) before the study and 7 cm (5–9) after
the study. The pain scores were 7.3 (5.6–8.2) and 5.6 (2.2–6.7) during RE and
EPID, respectively (p � 0.009). The pain relief scores were 2.5 (2.2–2.9) and
2.8 (2.0–3.5) for RE and EPID, respectively (p � 0.17). Sedation scores were
2.3 (1.3–2.6) and 0 (0–0.8) with RE and EPID, respectively (p � 0.001). All
parturients remained responsive and able to discuss throughout the study.
Already before RE, 9 parturients had nausea. This continued during the
study period albeit milder. 2 parturients started to have mild nausea during
EPID.
Conclusions: In terms of pain scores EPID is superior to RE. However,
there was little difference in the pain relief scores between the treatments.
With RE, sedation was an obvious side effect. RE did not increase the num-
ber of parturients who had nausea.
Reference:
1 Volmanen P, Akural E, Raudaskoski T, et al. Anesth Analg 2002; 94: 913–7.

A-583
Ephedrine and phenylephrine for maternal hypotension in a
chronic sheep model with increased placental vascular
resistance
T. Erkinaro, T. Kavasmaa, M. Päkkilä, G. Acharya, K. Mäkikallio, 
S. Alahuhta, J. Räsänen

Department of Anesthesiology, University Hospital of Oulu, 
Oulu (OYS), Finland

Background and Goal of Study: We studied the effects of ephedrine and
phenylephrine on uterine and placental circulations and fetal acid-base sta-
tus and lactate levels in a chronic sheep model with increased placental vas-
cular resistance (RUA) induced by placental embolization.
Materials and Methods: At 115–136 days’ gestation, chronically instru-
mented, anesthetized ewes with placental embolization were randomized to
receive boluses of ephedrine or phenylephrine for maternal epidural-
induced hypotension. Uterine (QUtA) and placental (QUA) volume blood flows
were measured with perivascular transit-time ultrasonic flow probes, and
uterine vascular resistance (RUtA) and RUA were computed from volume
blood flows and maternal and fetal mean arterial pressures (MAPs).
Statistical analysis: ANOVA, followed by paired t-test.
Results and Discussion: During hypotension, maternal MAP and HR, QUtA,
QUA, and fetal pH and pO2 decreased and RUtA, RUA, and fetal lactate
increased. Following treatment, fetal pH did not further decrease in either
group, but fetal lactate increased in the phenylephrine group (mean differ-
ence 1.5, 95% confidence interval 0.7 to 2.3 mmol l�1; P � 0.004).

Table 1.

Ephedrine (n � 7) Phenylephrine (n � 6)

Baseline Vasopressor Baseline Vasopressor P

MAPewe 92 � 10 88 � 10 95 � 9 90 � 17 0.9
HRewe 130 � 17 152 � 20* 127 � 9 73 � 7* �0.001
QUtA 576 � 221 532 � 199 448 � 189 251 � 106* 0.014
RUtA 0.18 � 0.06 0.19 � 0.10 0.27 � 0.18 0.44 � 0.25* 0.003
MAPfetus 49 � 7 53 � 9 50 � 6 50 � 9 0.4
HRfetus 182 � 24 169 � 44 169 � 22 150 � 20 0.8
QUA 195 � 107 204 � 96 182 � 61 134 � 100 0.031
RUA 0.31 � 0.14 0.32 � 0.18 0.29 � 0.07 0.51 � 0.27* 0.031
pH 7.30 � 0.05 7.27 � 0.10 7.34 � 0.05 7.26 � 0.11* 0.2
pCO2 7.5 � 0.6 7.3 � 1.4 7.2 � 0.5 7.5 � 1.2 0.3
pO2 2.1 � 0.5 2.4 � 0.5* 2.0 � 0.8 1.8 � 0.6 0.099
Lactate 2.5 � 0.8 4.5 � 2.2* 2.7 � 0.6 6.7 � 2.3* 0.082

Values are mean � SD. *P � 0.05 compared with baseline.

Conclusions: Despite the more favorable effects on uterine and placental
circulations of ephedrine over phenylephrine, we observed no significant dif-
ferences in fetal acid-base status. Fetal lactate, however, increased further
from hypotensive values with phenylephrine but not with ephedrine.

A-584
The relative motor blocking potencies of intrathecal
bupivacaine, ropivacaine and levobupivacaine
C. Berritta, M. Camorcia, G. Capogna, M.O. Columb 

Department of Anesthesiology, Città di Roma Hospital, Roma, Italy

Introduction: We determined the ED50 motor block for intrathecal bupiva-
caine (B), ropivacaine (R) and levobupivacaine (L).
Method: After local ethic committee approval and informed consent, 99
women, at term, undergoing elective Caesarean section under combined
spinal-epidural anaesthesia were randomised to receive spinal 0,5% B, R or
L. The starting dose was 4 mg and the testing interval 1mg. Subsequent
doses were determined by the response of the previous parturient accord-
ing to the up-down sequential allocation. The end point was the occurrence
of any motor block (Bromage and hip motor function scale) within 5 minutes.
The sequences were analysed using up-down and probit regression to esti-
mate ED50 with 95% confidence interval (CI) and then compared using one-
way ANOVA with Tukey post-tests. Significance was defined at P � 0,05
(two-sided).
Results: The ED50s for motor block are reported in the Table (ANOVA:
P � 0,0007). The potency ratios were: R:B 0,59, L:B 0,71 and R:L 0,83.

ED50 (mg) 95%CI

Ropivacaine 5,79 4,62; 6,96
Levobupivacaine 4,83 4,35; 5,32
Bupivacaine 3,44 2,55; 4,34

Discussion: In a previous study1 we demonstrated an analgesic potency
hierarchy of intrathecal bupivacaine 	 levobupivacaine 	 ropivacaine. The
results of our study suggest the parallel nature of the analgesic and motor
responses of intrathecal pipecolexylidines.
Reference:
1 Camorcia M et al. Anesthesiology 2005, in press.

A-585
The influence of intravenous PCA remifentanil infusion and
PCA continuous epidural analgesia on cortisol and Il-6 levels
in primaparas anaesthetised for delivery
J. Solek-Pastuszka, A. Makowski, S. Kempinski, M. Blach, K. Safranow, 
R. Bohatyrewicz

Anaesthesiology and Intensive Care, Pomeranian Medical University,
Szczecin, Poland

Background and Goal of Study: Delivery is a stressful and painful event
which can modify IL-6 and Cortisol levels. Although various kinds of anaes-
thesia techniques for delivery were tested, so far, only epidural PCA has
become “golden standard”. Patient controlled intravenous infusion of
Remifentanil, a new short acting opioid, seems to be a valuable alternative
treatment for the future. We estimated the influence of both kinds of PCA for
delivery on IL6 and Cortisol concentrations.
Materials and Methods: After obtaining written consent we divided 18
healthy, ASA I/II primiparas into two equal groups. Group Rf parturients 
were anaesthetized with PCA remifentanil intravenous infusion (concen-
tration 10 
g/ml, PCA bolus 0.2 
g/kg, lockout time 2 minutes, no base
flow). Group E – patients received epiduraly bolus of 8 ml 0.125% bupiva-
caine with 0.1 mg Fentanyl. Anaesthesia was continued with 0.125% bupi-
vacaine (PCA bolus 4 ml, lockout time 15 min, base flow 1 ml/hour). We
recorded:

1. duration of first and second delivery stage,
2. mean VAS score,
3. IL-6 level before anaesthesia (IL6 I) and after delivery (IL6 II),
4. mean maternal blood cortisol levels.

The data was analysed with U-Mann-Whitney test.
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Results: There was no difference between both groups in VAS score and
the first stage of delivery duration. The second stage of delivery was signifi-
cantly longer in the E group.

Data of IL-6 and Cortisol are shown as mean � SD in the Table.

IL6 I (
g/dl) IL6 II (
g/dl) Cortisol (pg/ml)

E 6.98 � 7.22 39.70 � 19.80 45.14 � 12.93
Rf 8.48 � 5.14 60.97 � 103.79 49.39 � 20.70

Conclusion: Intravenous PCA Remifentanil infusion and PCA continuous
epidural analgesia do not create differences in Il-6 and Cortisol concentra-
tions in primaparas anaesthetised for delivery.

A-586
Impact of artificial rupture of membranes on provision of
anaesthetic services – could the bubble burst?
J. Dolan, J. Morrison, C. Greenhalgh

Department of Anaesthesia, Royal Infirmary, Glasgow, United Kingdom

Background and Goal of Study: Much obstetric workload is unplanned.
However, one area of practice which can be controlled is the induction of
labour in general and artificial rupture of membranes (ARM) in particular.
Given the paucity of data regarding the impact of ARM on anaesthetic work-
load a retrospective study was undertaken to investigate the frequency as
well as timing of ARM and to correlate these aspects with the provision of
epidural anaesthesia.
Materials and Methods: A retrospective audit of 1131 patients admitted to
a city maternity hospital over a 3 month period was undertaken. Elective
Caesarean sections were not included. Data were analysed using descrip-
tive statistics (Chi-squared test).
Results and Discussions: The number of women requiring ARM was 
157 (14%). Only 10% of women who had ARM delivered between 0900 h
and 1300 h with the peak delivery times of 1900 h and 0100 h. 76% of
patients received an epidural within 5 h of ARM. 94% delivered within 12 h of
ARM; 83% of women having an ARM after 1500 h delivered between mid-
night and 0800 h. 20% with an ARM presented for emergency Caesarean
section and of these patients 77% underwent delivery between 1900 h 
and 0800 h. The percentage of daily ARMs undertaken between 1500 h 
and 2400 h ranged from 38–53% over a week. Patients having ARM after
1500 h are statistically more likely to deliver between midnight and 0900
(p � 0.001).
Conclusion(s): ARM influences the timing and mode of delivery. This in turn
has an impact on out-of-hours obstetric and anaesthetic workload, irre-
spective of the weekday. Because of the European Working Time Directive
and the increasing out-of-hours workload which is now placed on the con-
sultant workforce, morning ARM should be considered to minimise disrup-
tion of subsequent elective work.

A-587
Maternal and neonatal effects and placental transfer of
remifentanil given at induction of general anaesthesia for
Caesarean section: a randomized double-blinded 
controlled trial
W. Ngan Kee, K. Khaw, K. Ma, A. Wong, B. Lee, F. Ng

Department of Anaesthesia and Intensive Care, The Chinese University of
Hong Kong, Shatin, China

Background and Goal of Study: Although case reports have described the
use of remifentanil to improve haemodynamic stability during general anaes-
thesia for Caesarean section (CS) in patients with coexisting disease,1 there
has been no controlled study of its use. Our aim was to compare the mater-
nal and neonatal effects of a single bolus of remifentanil 1 mcg/kg given at
induction and to quantify the placental transfer of remifentanil.
Materials and Methods: With Ethics approval and written consent, in a
double-blinded study, we randomized patients having general anaesthesia
for CS to receive i.v remifentanil 1 mcg/kg (Gp 1, n � 20) or saline (Gp 0,
n � 20) over 30s before thiopental/succinylcholine. Maintenance was 
with isoflurane in N2O/O2. We compared maternal haemodynamic changes
and neonatal condition at birth. We measured maternal and umbilical
plasma levels of remifentanil using liquid chromatography-tandem mass

spectrometry. Data were analyzed with t-test, Mann-Whitney, Chi-square
and ANOVA-RM.
Results and Discussions: Serial changes in maternal blood pressure (BP)
and heart rate (HR) until delivery were lower in Gp 1 vs Gp 0 (P � 0.001).
Maximum values (mean � SD) were lower in Gp 1 vs Gp 0 for systolic BP
(127 � 12.6 vs 165 � 23.0, P � 0.0001), mean BP (98 � 8.6 vs 123 � 15.9,
P � 0.0001) and HR (112 � 8.4 vs 126 � 15.4, P � 0.0008). Apgar scores,
cord gases and time to sustained respiration were similar between groups.
However, two neonates in Gp 1 were considered clinically depressed and
received naloxone. Remifentanil crossed the placenta with umbilical
venous/maternal arterial ratio 0.73 � 0.17 and umbilical arterial/umbilical
venous ratio 0.60 � 0.23.
Conclusion(s): Single bolus i.v. remifentanil 1 
g/kg effectively attenuated
haemodynamic changes after induction and tracheal intubation. However,
remifentanil crosses the placenta and may cause neonatal depression and
should be reserved for clear maternal indications when adequate facilities
for neonatal resuscitation are available.
Reference:
1 Orme RM et al. Int J Obstet Anesth 2004;13:183–7.

A-588
Levobupivacaine versus racemic bupivacaine in spinal
anesthesia for Cesarean section
I. Trayanov, Iv. Smilov

Department of Anesthesiology, Medical University – Sofia, Sofia, Bulgaria

Background and Goal of Study: Racemic bupivacaine is the most com-
mon local anesthetic used intrathecally. This study aimed to detect if
intrathecal (i.t.) levobupivacaine and bupivacaine provided anesthesia (satis-
factory analgesia and muscle relaxation) and postoperative analgesia in
patients undergoing Cesarean section.
Materials and Methods: Sixty parturients were enrolled. Patients were
assigned to receive one of the following i.t. solutions: levobupivacaine 0.5%
15 mg (n � 30) and bupivacaine 0.5% 15 mg (n � 30) at L3–4. Anesthesia
was considered effective if an upper sensory level of T4 (verified with pin-
prick test) was achieved; motor blockade was documented by using modi-
fied Bromage score. Hemodynamic variables (e.g. blood pressure, heart
rate, pulse oxymetry) were recorded every minute for the first 10 min. after
the i.t. injection; then – every five minutes.
Results and Discussions: Intergroup differences between levobupivacaine
and bupivacaine were insignificant both with regard to the onset of time and
duration of sensory and motor blockade (10 � 3 versus 12 � 4 min; 9 � 3
versus 11 � 3; 238 � 67 versus 247 � 75; 290 � 78 versus 295 � 82). Both
groups showed slight reduction in heart rate and mean arterial pressure, but
there were no intergroup differences in hemodynamics. Patient satisfaction
was good in all cases.
Conclusions: Levobupivacaine, the pure S(�)-enantiomer of racemic bupi-
vacaine, is an equally effective local anesthetic for spinal anesthesia for
Cesarean section, compared with racemic bupivacaine.

A-589
Thromboelastography to predict the safe removal of epidural
catheters following elective Caesarean section
R. Smith, P. Sharpe, J. Waugh

Cancer Studies and Molecular Medicine (Reproductive %, University of
Leicester, Leicester, United Kingdom

Background and Goal of Study: The use of heparin thromboprophylaxis
following elective Caesarean section (CS) is becoming increasingly common
(1). It is also common practice to administer rectal diclofenac at the end of
surgery. Both of these agents will tend towards reduced coagulability (2),
raising the question of the optimum time for safe removal of epidural
catheters when CS is performed under a regional anaesthetic technique.
Thromboelastography (TEG) has proved useful in assessment of peri-
operative coagulation following major surgery (3).
Materials and Methods: We studied 24 pregnant women, of moderate
thromboembolic risk, presenting for elective CS. Citrated blood was col-
lected at (i) before regional block (ii) at termination of surgery, but before
unfractionated heparin (5000 units subcutaneously) and rectal diclofenac
(100 mg) and (iii) at 4 hours post-operatively. The samples were studied
using TEG, with reference to time to a specific clot strength (R) and maxi-
mum clot strength (MA).
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Results and Discussions:

Mean (SD) 

R value (min) MA value (mm)

Time (i) 3.71 (0.48) 66.44 (2.74)
Time (ii) 3.20 (0.28) 67.86 (3.11)
Time (iii) 3.53 (0.45) 67.93 (2.80)

ANOVA analysis showed that mean R value decreased significantly between
times (i) and (ii) p � 0.0008, but increased significantly between times (ii) and
(iii) p � 0.009. There were no significant changes between times (i) and (iii) or
in any of the MA values, p all 	0.05.
Conclusion(s): It would appear that immediately following elective CS
women are hypercoagulable, returning to pre-operative values 4 hours fol-
lowing operation and drug administration. This would imply that the epidural
catheter can therefore be removed safely at this point.
References:
1 Gidiri M, Sant M, Philips K et al. J Obstet Gynaecol 2004; 24: 392–394.
2 Goucke CR. Anaesth Intensive Care 1989; 17: 458–465.
3 Mahla E, Lang T, Vicenzi MN. Anesth Anlag 2001; 92: 572–577.

A-590
UK vs US partner anxiety prior to elective Caesarean section
under regional anaesthesia
A.S. Bullough, I.R. Taylor, N.Naughton, M.V. Greenfield, L. Wang, 
J.C. Van Hamel, D.N. Campbell

Department of Anaesthesia, Great Western Hospital, Swindon, 
United Kingdom

Background and Goal of Study: We compared and contrasted measured
anxiety levels in partners of women undergoing elective Caesarean section
with regional anaesthesia. Our aim was to discover an international variation
in partner anxiety response. Over 90% of elective Caesarean sections at the
Princess Margaret Hospital, Swindon, UK [1] and the University of Michigan
Hospital, US [2] are performed under regional anaesthesia.
Materials and Methods: 91 UK and 100 US partners of women undergoing
an elective Caesarean section with regional anaesthesia were recruited. The
questionnaire used in the UK and US, comprised 4 parts: (1) Demographic data
i.e. age, gender, occupation, education, previous attendance at Caesarean
sections, attendance at anaesthetic clinics and relationship to patient; 
(2) Leeds Self Assessment of Anxiety (SAA) scale [3]; (3) Specific questions
about source of anxiety; 4) Specific questions about relieving factors of anx-
iety. Additional comments were invited from the partners for the final 2 sec-
tions. The Leeds SAA scale has 4 possible responses to each question with
associated points: not at all (0), not much (1), sometimes (2), definitely (3).
Scores range from a maximum score of 18 to 0. A score �7 is consistent
with a pathological state. The studies used Chi Square tests and Fisher’s
Exact tests to determine differences between demographic variables and
level of anxiety among partners. A Student’s t-test was used to determine
differences in partner age in the anxious and non-anxious partner.
Results: Twenty eight percent of partners in both the UK and US study
demonstrated anxiety scores compatible with a pathological state.
Conclusion: These UK/US partner anxiety findings warrant further investi-
gation into how we may alleviate stress in this silent population.
Interestingly, the US study co-incided with the 9/11 terrorist attacks which
may have indirectly affected the level of US partner anxiety.
References:
1 Taylor IR. Anaesthesia, 57: 600–605, 2002.
2 Bullough AS. Abstract IARS 77th Congress 2003.
3 Snaith RP. BJ of Psychiatry, 128: 156–165, 1976.

A-591
Comparison of ephedrine-phenylephrine vs ephedrine 
to treat hypotension during elective cesarean section after
spinal anesthesia
V. Mercier, F. Roelants, L. Gavage, P.M. Lavand’homme

Department of Anesthesiology, Université Catholique de Louvain, 
Brussels, Belgium

Background and Goal of Study: Recent studies suggest that preventive
administration of phenylephrine (P) combined with ephedrine (E) halved the
incidence of hypotension during cesarean section (CS) under spinal anesthesia

(SA)1. This study assesses the effectiveness of curative administration of E � P
mixture by comparison with E alone to treat hypotension during SA for CS.
Materials and Methods: After informed consent, 40 healthy parturients
scheduled for elective CS received a crystalloid preaload of 15ml/kg. SA (8mg
hyperbaric bupivacaine, 2 
g sufentanil) was performed in the sitting position.
Hypotension (SBP � 100mmHg or decrease �80% baseline) was treated with
1mL incremental bolus doses of vasopressor (V) solutions. Parturients were
randomly allocated into 2 groups and receive either E-P mixture containing E
3mg/mL with P 15 
g/mL (group E–P; n � 20) or E with a concentration of
3mg/mL (group E; n � 20). Maternal blood pressure and heart rate at different
time points after spinal injection as well as V administration needed to avoid
hypotension were recorded. Data are expressed as mean � SD. Statistical
analysis used ANOVA; p � 0.05 was considered significant.
Results and Discussions: Patients did not differ concerning demographic
data, sensory level, time before baby delivery and Apgar scores. % patients
needing vasopressors at different time (T in min post SA) and total vaso-
pressors (V) consumption are expressed in the Table. No atropine was
required.

E E–P p

T 3 (%) 25 15 n.s.
T 5 (%) 45 35 n.s.
T 7 (%) 55 15 0.008
T 10 (%) 15 20 n.s.
T 20 (%) 15 20 n.s.
T 30 (%) 10 5 n.s.

Total V (mL) 6.85 � 4.8 4 � 2.5 0.006

Conclusion(s): E � P combination reduces total amount of vasopressors
needed and seems to be more effective to treat hypotension after SA for CS.
Reference:
1 Mercier FJ, Riley ET, Frederickson WL, et al. Anesthesiology 2004; 95: 668–74.

A-592
Prophylaxis of perioperative nausea and vomiting with
subhypnotic dose of propofol and dexamethasone during
intradural anesthesia in cesarean section
G. Berkel Yildirim, E. Bombaci, T Y. Atakan, H. Korucu, S. Colakoglu

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

Background and Goal of Study: To determine the preventive and thera-
peutic effect of subhypnotic dose of propofol and dexamethasone adminis-
tered after delivery on the incidence of nausea and vomiting during
intradural anesthesia for cesarean delivery.
Materials and Methods: Controlled, randomized double blind study of 60
women (ASA I–II) receiving intradural anesthesia for elective cesarean sec-
tion. Group D received dexamethasone 8 mg i.v followed by continuous infu-
sion of Intralipid® 0.5 mL/kg/h as placebo, Group P received 2 mL saline
followed by propofol infusion of 1 mg/kg/h and placebo group (Group C)
received equal volumes of saline and Intralipid® after fetal extraction. Emetic
episodes and safety assessment were performed during anesthetic man-
agement. Nausea and vomiting on a 3-point ordinal scale (0 � none, 1 � mild
nausea, 2 � severe nausea and retching, 3 � vomiting) and need for rescue
antiemetic treatment were evaluated.
Results and Discussions: Groups were comparable with respect to demo-
graphic data, anesthetic and operative managements. The amount of
ephedrine used for the treatment of hypotension was similar between
groups. In an intraoperative, post-delivery period, an emesis free episode
occurred in 2 of 20 patients (10%), 7 patients (35%) who received dexam-
ethasone and propofol respectively, compared with 3 of 20 (15%) those who
received placebo. No patients presented vomiting in Groups D and P com-
pared with 4 patients in Group C. The proportion of patients who required
antiemetic rescue was higher (80%) in Group C compared to 35% in Group
D (p � 0.05) and 20% in Group P (p � 0.05). The severity of nausea was
greater in patients receiving placebo than in those receiving propofol and
dexamethasone (p � 0.05). No clinically important side effects related to the
use of study drugs were found.
Conclusion: A subhypnotic dose (1 mg/kg/h) of propofol was effective than
dexamethasone for the prevention of nausea and vomiting in parturients
undergoing cesarean section under spinal anesthesia. Propofol and dexam-
ethasone reduced the severity of nausea, vomiting and the need for rescue
antiemetics.
Reference:
1 Numazaki M, Fujii Y. Anesth Intensive Care 2000; 28: 262–265.
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A-593
Intrathecal ropivacaine for caesarean section – a 
dose-finding study
M.J.S. Wenk, P. Weber, M. Mollmann

Department of Anaesthesiology and Intensive Care, St. Franziskus Hospital,
Muenster, Germany

Background and Goal of Study: Ropivacaine, a relatively new amino-
amide local anaesthetic, has recently been licensed for intrathecal applica-
tion for various indications. There is however no official recommendation of
any dosage regimen to be used in women undergoing caesarean section.
We reviewed all caesarean sections done in our department using ropiva-
caine in different dosages.
Materials and Methods: 40 women undergoing elective caesarean section
received the following doses of spinal ropivacaine: 10 mg � 0.1 mg mor-
phine, 12.5 � 0.1 mg morphine, 12.5 mg or 15 mg of spinal ropivacaine.

Patients did not receive any fluid preload. The level and duration of sen-
sory block, intensity and duration of motor block using a modified Bromage
score, time to mobilize and changes in mean arterial pressure were recorded
at timed intervals.
Results and Discussions: 10 mg � 0.1 mg morphine was only used in two
patients since it provided insufficient sensory and motor block. 15 mg of
spinal ropivacaine produced sensory block at T3/4 level; 12.5 mg produced
sufficient sensory block at T6/7 level but with a short duration of 72 � 7 min
until complete void of the block.

12.5 mg � 0.1 mg morphine provided sufficient sensory block at T6/7
level with a duration of 91 � 17 min.
Conclusion(s): Low-dose ropivacaine is safe and easy to use in women
undergoing caesarean section since it provides sufficient analgesia and
motor block and haemodynamic depression is rare. Some dose-finding
studies could not see any advantages of ropivacaine over other local anaes-
thetics but doses of ropivacaine used in those studies were much higher.
Comparative studies between low-dose ropivacaine and other local anaes-
thetics used in women undergoing caesarean section are necessary.
Reference:
1 Khaw KS, Ngan Kee WD, Wong ELY, Liu JYW, Chung R Spinal Ropivacaine for

Ceasarean Section – A Dose-finding Study. Anesthesiology 2001; 95:1346–50.

A-594
Serum leptin, cortisol and malondialdehyde levels for evaluation
of surgical stress response in general and spinal anesthesia
A.A. Altunkan, H. Birbiçer, S. Atici, ZÖ. Altunkan, L. Tamer, R. Ünlü, U. Oral

Department of Anesthesiology and Reanimation, Mersin University Medical
Faculty, Mersin, Turkey

Introduction and Objective: The importance of stress hormones for evalu-
ation of surgical stress response was well known. In this study, we aimed to
investigate the effects of general and spinal anesthesia on stress response
in vaginal hysterectomy operations.
Materials and Methods: After approval of faculty ethics committee, 40
patients (ASA I–II) scheduled for vaginal hysterectomy were included in the
study. They were divided into two groups randomly. Group I patients
(n � 20) were operated under general anesthesia and spinal anesthesia was
used for group II patients (n � 20). Anesthesia was induced with tiopental
sodium (5 mg kg, I.V.) and vecuronium bromur (0.1 mg kg, I.V.) and maintained
with 50% N2O � 50% O2 and 2% sevoflurane in Group I. Group II patients
received bupivacaine and fentanyl via a 22 gauge spinal neddle placed
between L3–4 level. Blood samples were collected for preoperative (1), Peri-
operative (2) and postoperative (3) analysis of serum leptin, cortisol and 
malondialdehyde levels. The results were compared by using t-test and
repeated measures analysis.
Results: Serum leptin and MDA levels showed no difference between two
groups for all sampling periods. However, serum cortisol levels of 3rd period
were detected higher in group I (711 � 206) than group II (481 � 186).

No difference was determined between two groups with respect to serum
levels of leptin in all sampling periods.

MDA levels increased postoperatively (1.66 � 0.6) compared to preoper-
ative values (1.33 � 0.5) in group I, whereas no difference was observed in
Group II.

Cortisol levels remained unchanged in group II for all sampling periods,
however they increased postoperatively (711 � 206) when compared with
1st (442 � 180) and 2nd (502 � 123) periods in group I.
Conclusion: We beleive that differences between two groups with respect
to serum cortisol and MDA levels show that spinal anesthesia is more useful
than general anesthesia to prevent surgical stress response.
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A-596
Percutaneous dilatational tracheostomy in 139 critically ill
patients: evaluation of our experience
L.M. Farina, M. Piastra, G. Leopizzi, L. Costanzo, R. Farina, R. Greco

Department of Anesthesiology and Intensive Care, Cristo Re Hospital,
Rome, Italy

Background and Goal of Study: A number of percutaneous procedures for
tracheostomy (PDT) have been estabilished within the last few years. Three
techniques for percutaneous tracheostomy – the estabilished Translaringeal
Fantoni technique (TLT), a variant to TLT and the new Percutwist were
prospectly studied for perioperative and postoperative complications in 139
critically ill patients.
Materials and Methods: During an eight years period we performed 139
PDT (age 74 � 8 yrs), 27 classic TLT, 9 percutwist and 103 TLT modified
(without rigid tracheoscopy): infection of the tracheostomy site and severe
coagulopaty were considered contraindications for tracheostomy. In all
cases tracheostomy was performed at the bedside in the ICU. The proce-
dure time (min) was 20,3 � 7 for TLT modified, 32 � 12 for classic TLT and
22.7 � 8 for Percutwist. Regardless of the technique every procedure was
terminated by one final broncoscopy.
Results and Discussions: Data are shown in the Table:

Postoperatory 

Complications Intraoperatory Early Late

Desaturation 15 (10.7%)

Mild Bleeding 3 (2.15%)

Severe Bleeding 1 (0.71%) 2 (1.43%)

Subcut. Emphysema 1 (0.71%)

Difficult of cannula placement 15 (10.7%)

Infection of Tracheostoma 1 (0.71%)

Decannulation 4 (2.8%)

Difficult of cannula replacement 5 (3.59%)

Conclusion(s): According to our data PDT are safe procedures and unlikely
to result in major complications.
Reference:
1 Westphal K. Anesth. Analg. 1999; 89: 938–43.

A-597
Is ideal body weight related to the lung dimension or weight?
D. Chiumello, M. Cressoni, S. Azzari, M. Racagni, L. Landi, S. Terragni, 
A. DAdda, L. Gattinoni

Institute of Anesthesia and Critical Care, Policlinico Hospital, Milano, Italy

Background and Goal of Study: The most common way to set the tidal
volume during mechanical ventilation in ALI/ARDS patients is based on the
estimation of the ideal body weight (1). The “rationale” should be a good
correlation between the ideal body weight of the patient and the volume–
weight of the lung. Thus by maintaining a tidal volume between 6–8 ml/Kg
should reduce the lung stress–strain and ventilator induce lung injury.

We aimed to evaluate the relationship between the ideal body weight and
the degree of lung inflation during controlled mechanical ventilation.
Materials and Methods: 34 intubated, sedated and paralyzed ALI/ARDS
patients (mean age 56 � 18 years, body mass index 23.7 � 3.6 Kg/m2,
PaO2/FiO2 194 � 79 mmHg, PEEP 11.1 � 2.7 cmH2O, tidal volume
575 � 148 ml resulting in a tidal volume per body weight of 8.5 � 1.6 ml/Kg)
were studied. A lung CT scan was performed in static conditions during an
end expiratory pause at 5 cmH2O of PEEP (140 mA, 120 Kv). The lung was
manually drawn and the quantitative analysis to asses the volume–weight of
the lung was made using dedicated software (Softefilm, University of Milan,
Italy).
Results and Discussions: There was no relationship between the ideal
body weight and the inflated lung volume (p � 0.085, r � 0.033). Identical
results were obtained also considering the lung weight.

We did not find any relationship between the ideal body weight and the
inflated lung volumes, thus when setting the tidal volume based on body
weight it does not reflect the “real” lung inflation.

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


Conclusion(s): This might explain the contradictory results obtained by the
most recently clinical trials which evaluated possible benefits of a low tidal
volume ventilation strategy.
Reference:
1 Acute Respiratory Distress Syndrome Network. N Engl J Med 2000; 342: 1301–1308.

A-598
The effect of midazolam on the oleic acid induced acute 
lung injury in rats
S.B. Akinci, N.D. Zeybek, A. Erdem, C. Erdogan, S. Muftuoglu, 
E. Basgül, U. Aypar

Department of Anesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Although some of the other commonly
used intravenous anaesthetics have been shown to be protective in acute
lung injury (1), the effects of midazolam on the acute lung injury is not
known. We aimed to investigate the effects of midazolam in oleic acid-
induced acute lung injury in rats.
Materials and Methods: 30 male Wistar rats were randomly allocated into
5 groups. Control group (n � 6),Vehicle group (n � 5) (the dissolving chemicals
of midazolam in its pharmaceutical formula), Midazolam group (n � 7):mida-
zolam (50 mg/kg i.p.), Oleic acid group (n � 6) (50 
l Oleic acid i.v.), Oleic
acid � midazolam group (n � 6): (50 
l Oleic acid i.v. � midazolam (50 mg/kg)
i.p.). A histologist who was blinded to the animals’ group assignment
assessed the acute lung injury (interstitial oedema, alveolar haemorrhage,
intraalveolar neutrophils, intraalveolar macrophages and intraalveolar pneu-
mocytes, total lung injury). Kruskal Wallis and Mann-Whitney-U tests were
used. p � 0.001 was considered as significant for pairwise comparisons.
Results and Discussions: Midazolam increased the interstitial oedema
(median [95%CI] score: 2[0–3]) compared to the control group (0[0–0]) and
to the vehicle group (0[0–1]. Oleic acid caused significant total lung injury
(9.5[4–12]) compared to the control group (1[0–3]) and to the vehicle group
(1[0–2]). There were no differences between the oleic acid group (9.5[4–12])
and the oleic acid � midazolam group (8[3–13]) regarding the severity of the
acute lung injury.
Conclusion(s): We found that oleic acid caused significant acute lung injury
and midazolam failed to attenuate this damage. The potential clinical impli-
cation of this study is the safety of using midazolam for induction in patients
with acute lung injury, although it is not protective.
Reference:
1 Gao J, Zeng BX, Zhoub LJ, Yuan SY. Protective effects of early treatment with propo-

fol on endotoxin induced acute lung injury in rats. British Journal Anaesthesia 2004;
92: 277–9.

A-600
Broncho-alveolar lavage in criticaly ill patients in the 
intensive care unit
N. Popovic

Department of Intensive Care, Institute of Anesthesia, Belgrade, Serbia 
and Montenegro

Background and Goal of Study: Respiratory infections and the develop-
ment of resistant strains are one of the major problems in the ICU. The objec-
tive of the study was to identify the bacteria most frequently isolated by
broncho-alveolar aspiration and the kind of antibiotics they were resistant to.
Materials and Methods: Prospective study included 128 patients, aged
from 23–61 years. Group I consisted of polytraumatized cases, while group
II included operated patients (ileus, pancreatitis, perforations, peritonitis,
etc.). On day 3rd and 10th from the admission to the ICU, bronchoalveolar
aspirates were collected from all patients and analyzed in microbiological
laboratory with appropriate drug susceptibility test for prescription of target
antibiotic therapy. All patients were scored according to APACHE II scoring
system.
Results and Discussions: The results obtained by the first and the second
bronchoalveolar lavage are as follows. The analysis of the first result reveals
that the highest percentage of Staphylococcus aureus and Xanthomonas
was found in group I of patients, while Staph. aureus, Xanthomonas and
Acinobacter spp. were most prevalent in group II. The increased proportion
of Pseudomonas spp. in the second sample was reported in both groups of
patients, what could be explained by development of resistant strains to
potent antibiotics: Imipenem, Meropenem. In case of use of these antibi-
otics sensitivity, intermediate sensitivity and resistance were similar: 89.9%,
2%, 9.1%, and 91.9%, 0.9%, and 7.2% respectively. Sensitivity to
Vancomycin was 100% in case of Staphy. aureus infection.

First lavage (%) Second lavage (%)

Staphylococcus aureus 43 24
Proteus spp. 7 9
Klepsiella spp. 6 10
Pseudomonas spp. 11 16
Acinetobacter spp. 8 7
Xanthomonas 20 12

Conclusion(s): Therefore, it is necessary to take a critical view of antibiotic
application, because the resistance to potent antibiotics might seriously
question the control of infection.

A-601
Aquired tracheoesophageal fistulas in critically ill patients
V. Bukumirovic, V. Bumbasirevic, N. Popovic, B. Damjanovic, A. Mimic

Department of Intensive care, Institute of Anesthesiology, Belgrade, 
Serbia and Montenegro

Background and Goal of Study: Acquired tracheoesophageal fistula (TEF)
represents the life-treating complication of prolonged mechanical ventilation
in critically ill patients. The management of patients with acquired TEF is
controversial.
Materials and Methods: Between January 2001 and July 2004, a total of
1450 patients were admitted to surgical ICU requiring mechanical ventila-
tion. Study population comprised trauma patients with multiple injuries and
surgical patients with severe complications. Seven patients (0.48%), two
women and five men with median age of 37 (21–54) years had tracheoe-
sophageal fistula resulting from median 51 (range 22–98) days of tracheal
intubations. Six were cuff related decubital tracheal injuries, and one
appeared accidentally during inserting the tracheostomy tube. Diagnosis
was made by oesophagography. The median TEF length was 2.5 � 1.2 cm
and defects were associated with tracheal stenosis.
Results and Discussions: Immediate treatment was supportive, adequate
nutrition was facilitated by inserting jejunostomy. Three patients were weaned
from mechanical ventilation. Two of them had recurrent sepsis episodes and
persistent pulmonary infection. In one patient, after establishing spontaneous
breathing, radical surgical repair oh the trachea was performed. The patient
successfully recovered. In the second case, the airway defect was closed
using extrathoracic muscle flap. This patient died in early postoperative period.
There was no spontaneous closure of the fistula. All other patients died.
Conclusion(s): Our experience suggests that TEF is still the life-treatening
complication of prolonged mechanical ventilation in critically ill patients. Sur-
gical correction is required because spontaneous closure of the fistula is rare.

A-602
Experimental comparison of Ciaglia and Griggs PCT
techniques with biomechanical method
I. Rozin, M. Coitoru, F. Badaev, N.Altman, U. Teitelman, E. Altman

Department of General Surgery, Puria Hospital, Tveria, Israel

Background and Goal of Study: To create a method for biomechanical
experimental evaluation of percutaneous tracheostomy (PCT). Nowadays
two techniques of PCT (Ciaglia and Griggs) are employed. Every technique
is based on gradual tearing of the hole in the cervical trachea by specially
designed dilators. Biomechanical study of the different stages of PCT will
help to compare the course of these two procedures.
Materials and Methods: PCT by Ciaglia technique (n � 10) and by Griggs
technique (n � 10) were performed on fresh dead pigs with mass of the
body 115 � 3 kg. Portex set of instruments was used for Griggs technique
and Cook set of instruments – for Ciaglia technique. During different stages
of PCT (piercing, penetrating, pulling, and pushing) special measurements of
forces applied on different instruments were performed with the help of elec-
tronic dynamometer (MRC). Calculations of energy spent for these stages of
PCT were done. At the end of experiments evaluation of the cervical trachea
was performed to receive objective parameters of each tracheotomy.
Results and Discussions: Application of Ciaglia dilator requested more
energy (1.54 times) than Griggs dilating forceps (p � 0.05). Formation of tra-
cheotomy by Ciaglia dilator was more exact than by Griggs forceps due to
special markings on the dilator. The work with Griggs dilating forceps
requested additionally experience due to absence of any markings on the dila-
tor. Laceration of the cervical trachea could be easily happened in the time of
work with dilating forceps in Griggs technique and during insertion of tra-
cheostomy tube loaded on dilator in Ciaglia technique. Macroscopic appear-
ance and parameters of each tracheostomy type were the same (p � 0.05).
Conclusion(s): PCT by these two techniques has almost similar biome-
chanical characteristics. In spite of difference in the design of dilators the
final result of the two techniques is the same. Both techniques have some
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dangerous moments. In order to prevent them several improvements must
be done in instrumentation.

A-603
Effectiveness of continuous positive airway pressure (CPAP)
face mask Boussignac-Vygon as a treatment of acute
respiratory failure
C. Martí, L. García, I. Ornaque, E. Digon, N. Fustrán, C. Bartolomé, A. Montero

Department of Anestesiologia, Reanimació i tractament del dolor., Hospital
Universitari de Bellvitge., Hospitalet del Llobregat., Spain

Background and Goal of Study: Among different types of non-invasive
mechanical ventilation, in recent years a face CPAP mask (Boussignac-Vygon)
has been developed and used in a mode of CPAP ventilation. An O2 supply is
used to create through a special valve mechanism continuos positive pressure
in the airways; the aim of our study was to evaluate the effectiveness of CPAP
Boussignac system as treatment of acute respiratory failure in ICU patients.
Material and Methods: We have studied all patients with acute respiratory
failure treated with CPAP Boussignac during a four years period. In all
patients CPAP was applied at a setting of 5–7 cms H2O. Main variables were
demographic data, SAPS value, etiology of respiratory failure, length of treat-
ment and its complications, changes in arterial blood gases and clinical data.
Results and Discussion: 20 patients were enrolled; 17 patients (85%) were
men and 3 (15%) were women. Mean age was 54.8 yr ( � 24.35) with a range
from 22 to 85 yr; 9 patients were postoperative ones and 11 were traumatic.
Etiology of acute respiratory failure was: 7 pacients (35%) with atelectasis, 2
(10%) with pleural effusion, 2 (10%) with pneumonia, 1 (5%) with acute car-
diogenic pulmonary edema and 8 patients (40%) with thoracic trauma. Mean
SAPS was 29 (�11); mean CPAP treatment length was 32.95 hours (�24.35)
with a range from 3 to 101 hours. Intubation was necessary in 3 cases (15%).

Blood arterial gases results and clinic evolution

Before CPAP After CPAP

pH 7.4 � 0.06 7.41 � 0.03
pCO2 (mmHg) 43 � 7.1 43 � 5.0
pO2/FiO2 196 � 68 258 � 80*
Sat O2(%) 95 � 2.9 98 � 1.8*
Respiratory rate 21 � 4 19 � 3
Heart rate 92 � 28 87 � 21

Mean � SD; *p � 0.05 t-student.

Conclusions: CPAP-Boussignac system is a respiratory support that is
easy to use, it is well tolerated and has a low cost and it could avoid intuba-
tion in certain conditions. In our study it has been useful in 85% of patients
with and improvement of FiO2/pO2 and SatO2 parameters after treatment.

A-604
Weaning from mechanical ventilation in patients with 
intra-abdominal hypertension
O. Piazza, M. Lonardo, M. Zampi, E. De Robertis, G. Servillo, R. Tufano

Department of Intensive Care, Anaesthesia and Intensive Care, Napoli, Italy

Background and Goals: Intra-abdominal hypertension (IAH) is frequent in
ICU [1] and it may adversely affect respiratory function. The aim of our study
was to assess the correlation between intra-abdominal pressure (IAP) and
P0.1, as a conditioning factor of successful weaning.
Materials and Methods: 5 patients with IAH (IAP 	 15 cmH2O) and 5
patients with no IAH, during weaning from mechanical ventilation, were
studied. IAP was measured by the bladder pressure method; Pes and P0.1
were recorded by Bicore CP-100 Pulmonary monitor.
Results: Data are shown in table 1:

Table 1.

Pz IAP* P0.1* Pes* f/Vt PaO2/FiO2 Weaning

1 4,08 4 6 40 220 Failed
2 4,08 4 9 13 258 **
3 6,8 4 10 16 140 **
4 2,72 7 8 34 180 Failed
5 4,08 6 9 64 223 Failed
6 16,88 3 14 80 200 Successed
7 15,88 2 9 42 150 **
8 21,4 3 12 40 212 Failed
9 21,4 3 10 55 380 Successed
10 77,52 2 17 110 203 **

*IAP, P0.1 and Pes are expressed in cmH2O.
**patients not extubated because of complications.

3 out of 5 patients with no IAH, and 1 out of 5 patients with IAH, failed the
weaning and it was necessary to re-intubate them within 24 hours; 2 out of
5 patients with IAH successed the weaning.

Conclusions: In these series there is no correlation between IAP and P0.1
values.

P0.1 � 4, f/Vt � 100 and PaO2/FiO2 	 200 were prognostic for success-
ful weaning.
Reference:
1 Malbrain MLNG et al. Intensive Care Med 2004; 30:822–829.

A-605
CT scan assessment of malpositioned chest tube in 
intensive care patients
F. Remerand, V. Luce, Q. Lu, J.J. Rouby

Réanimation Chirurgicale “Pierre Viars”, Dépar, Centre Hospitalo-
Universitaire Pitié-Salpétrière, Paris, France

Background and Goal of Study: Percutaneous chest tube placement for
pleural effusion or pneumothorax is a frequent procedure in intensive care
unit. Severe complications due to malpositioned chest tubes such as lung
lacerations and fatal bronchopleural fistula have been reported (1). However,
the incidence of malpositioned chest tube in critically ill patients has never
been prospectively studied. The aim of the study was to assess its incidence.
Materials and Methods: We underwent a one year prospective descriptive
study in our surgical intensive care unit. During this period, all patients with
a percutaneous chest tube were screened. Patients with such a tube in
place in whom a thoracic computed tomographic scan (TCT) was acquired
for clinical reasons (sepsis, acute respiratory distress syndrome, ineffective
thoracic drainage, etc) were included for the analysis. Based on the TCT
findings, chest tube position was classified as pleural, extrathoracic, intrafis-
sural or intraparenchymatous.
Results and Discussions: Among 122 chest tubes placed in 75 adult
patients (age � 51 � 19, SAPS II � 38 � 16) during the study, 106 chest
tubes in 63 patients (age � 49 � 19, SAPS II � 39 � 16) were visualized on
TCT. The mean delay between tube placement and TCT was 3.5 � 2.9 days
(from 1 to 13 days). Chest tubes were placed for sterile pleural effusion
(50%), and/or for pneumothorax (40%), and/or for hemothorax (20%),
and/or for pleural empyema (2%). Thirty-two chest tubes (30%) were mal-
positioned: (extrathoracic tube � 0, intrafissural tubes � 22, intraparenchy-
mal tubes � 10).

Using clinical and standard chest X Ray, less than 1% malpositioned
chest tube has been reported in large retrospective studies (2).
Conclusion(s): Chest tube malposition is an underestimated complication
in critically ill patients. A reassessment of the indications as well as the tech-
nique for placement of this routinely used procedure is necessary to reduce
its potentially deleterious side effects.
References:
1 Stark DD. Am J Roentgenol 1983; 141: 253–258.
2 Millikan JS. Am J Surg 1980; 140: 738–741.

A-606
Incidence of ventilator associated pneumonia (VAP)
according to different enteral feeding techniques
B. Tamowicz, T. Torlinski, A. Mikstacki

Intensive Care and Pain Clinic, Karol Marcinkowski University of 
Medical Sciences, Poznañ, Poland

Background and Goals of Study: VAP is the most frequent nosocomial
infection in intensive care units¹. Colonization by gastropulmonary route
plays a basic role in VAP pathogenesis2. Enteral feeding that is related to
gastric contents alkalization, gastroesophageal reflux stimulation and colo-
nization of upper respiratory tract increases the risk of VAP. The aim of the
study was to assess the incidence of VAP according to use of intermittent
(IEF) or continuous (CEF) enteral feeding techniques.
Materials and Methods: Prospective randomized study included 30
patients with an expected mechanical ventilation period of at least 6 days.
They were divided into two groups: A (n � 15) fed by IEF technique, and B
(n � 15) fed by CEF technique. The patients with history of alimentary tract
disorders, gastrostomy, and H2-receptor antagonists or proton pump
inhibitors treatment were excluded from the study. pH of gastric contents
taken by gastric tube was examined by CP-315 pH-meter. The changes of
pH were evaluated by nonparametric Wilcoxon test. The diagnosis of VAP
was based on clinical, radiological and bacteriological criteria (tracheo-
bronchial aspirate and protected specimen brush). Significance of differ-
ences in VAP incidence was assessed by Fisher exact test.
Results and Discussion: The study included 30 patients –7 females and 
23 males aged 15–70 years. A statistically significant decrease of pH during
night feeding break was stated in patients from group A (p � 0,01). This
made a prevention of gastric colonization and VAP development in this
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group and incidence of VAP was 20%. In group B the pH changes were not
statistically significant and incidence of VAP was 33%. The difference
between incidence of VAP in both groups was not statistically significant
(p � 0,34).
Conclusion: IEF technique can be used to obtain a temporary increase of
gastric contents acidity that inhibits gastric colonization, however, this not
cause a statistically significant decrease in incidence of VAP.
References:
1 Combes A, Figliolini C, Troillet JL et al. Chest 2002; 121: 1618–1623.
2 Alcon A, Fa’bregas N, Torres A, Infect Dis Clin N Am 2003; 17: 679–695.

A-607
Evaluation of perioperative and late complications after 
the percutaneous tracheostomy
A. Dylczyk-Sommer, A. Piankowski, R. Skowronski, M. Wujtewicz, 
M. Witkowska, Z. Karwacki, P. Sloniewski

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

Background and Goal of Study: In patients with long-lasting mechanical
ventilation it is recommended to perform an early tracheostomy. In the last
years the development of the percutaneous dilatational tracheostomy (PDT)
technique is observed. Perioperative complications rate of the PDT is lower
then the morbidity of the conventional open surgical tracheostomy (ST).
Materials and Methods: In the previous two years in 111 patients treated
in the Intensive Care Unit with mechanical ventilation longer than 8 days,
who were older than 18 years, without observed anomalies in the neck and
without diagnosed coagulopathy the elective PDT procedure was performed
using the Griggs technique. In 111 patients perioperative morbidity was
evaluated, that occurred in the first 24 hours after the procedure.
Additionally in 50 patients who survived more than 6 months after the dis-
charge from the ICU the late complication rate was evaluated.
Results: Rate and type of complications is presented in the table:

Perioperative complications.

Complication Number (%)

Bleeding 2 1.8
Pneumothorax 1 0.9
Subcutaneous emphysema 2 1.8
Infection 1 0.9
Revision of the fistula 1 0.9

Late complications: In one patient symptomatic tracheal stricture was
observed, what gives 0.9% of performed procedures. Complications were
observed in 8 patients (7.2% of the performed procedures).
Conclusion(s):
1. No life-threatening complications and no deaths were observed as the

complication of the procedure.
2. The only observed late complication was symptomatic stricture, that

required surgical treatment.
3. Proper selection of the patients and surgeon’s experience result in a

complication rate after PDT that is not higher than after ST.
References:
1 SP Ambesh, et al., Anesth. Analg 2002, 95: 1739–45.
2 DD Massick, et al., The Laryngoscope 2000, 110: 222–8.

A-608
Minimally invasive percutaneous dilational tracheostomy: 
our experience
D.C. Risitano, A. David, R. Messina, A. Noto, M. Barone, A.U. Sinardi

Anestesia e Rianimazione, Emergenze Medico Chirurgiche Messina, Italy

Background and Goal: To present our experience with Percutaneous
Dilational Tracheostomy (PDT).
Material and Methods: We performed 97 consecutive PDT by Percutwist
technique (Rush, Kernen, Germany).

The indications for tracheostomy included prolonged mechanical ventila-
tion and/or difficult weaning.

The procedure is performed, through a small incision of the skin, using a
Seldinger technique for inserting the tracheal cannula, while the dilation is
obtained by the rotation of a twist. This technique allows the tracheal lumen
to held open during the dilation process by elevation of the anterior tracheal
wall and avoid the damage to the posterior wall. Once the end of the thread
twist can be seen endoscopically, the greatest degree of dilation and pene-
tration has been achieved(1).

In our experience tracheostomy was defined “early” if performed within
the 10th day of mechanical ventilation and “late” if performed thereafter.
Discussion and Results: 97 patients (M � 56; F � 41) were admitted in
ICU for different diseases: patients with severe trauma: 23; COPD: 19; cere-
brovascular diseases: 29; other causes: 26. Early tracheostomy was per-
formed in 45 patients while 52 received late tracheostomy.

Completion of the procedure consumed 7–20 minutes (mean, 14 min-
utes). The procedure caused complications in only one patient: a subcuta-
neous bleeding few hours after the procedure in a patient who was already
treated with low molecular weight heparin.

In our experience late complications did not arise. The follow up was per-
formed using a simple questionnaire by phone on the third and on the sixth
month.
Conclusions: In our experience, according to the international literature,
the PDT seems to be the elective procedure for prolonged airway manage-
ment in high-risk intensive care patients and for weaning from mechanical
ventilation.

The procedure is safe, simple, fast, cost-effective, with low incidence of
perioperative or postoperative complications, so we feel this technique as
preferential for routine in ICU patients.
Reference:
1 Frova G, Quintel M. “Un nuovo metodo semplice per la tracheostomia percutanea:

dilatazione con rotazione controllata. Dati preliminari”. Int Care Med (2002)
2:132–136, ed. Italiana.

A-609
Routine chest radiography following percutaneous
dilatational tracheostomy
M. Hughes, E. Clark, G. Dempsey

Department of Critical Care, University Hospital Aintree, Liverpool, 
United Kingdom

Background and Goal of Study: The role of routine chest radiography
(CXR) following percutaneous dilatational tracheostomy (PDT) has recently
been questioned.1

Materials and Methods: We have performed a prospective observational
study on 106 patients undergoing PDT under bronchoscopic guidance to
assess the utility of routine postoperative chest radiography. Data was col-
lected on all patients undergoing PDT from 1/11/03–1/12/04. Two post pro-
cedure CXRs were reviewed and compared with those taken prior to PDT.
Significant findings were barotrauma (pneumothorax, pneumomediastinum)
and consolidation not noted on the pre procedure film. Post procedural films
reviewed were those taken immediately after PDT and, to exclude the pos-
sibility of overlooking evidence of minor barotrauma, one further film taken
between 24–96 hours.
Results and Discussions: 106 patients underwent PDT. 80 (75%) were
uncomplicated. Complications were recorded in 26 (25%). 91(86%) patients
had 2 post procedural CXRs reviewed. 14 (13%) patients had at least 1 CXR
reviewed after PDT. 1 patient had no CXR after PDT. New complications
were noted on 3 (3%) post procedure CXRs. No new pneumothoraces were
seen. Patients having uncomplicated PDTs had no new CXR changes.

Table 1.

No. CXRs New Abnormality 
PDT Complicated? reviewed on CXR n (%)

No n � 68 (64%) 2 0 (0%)
Yes n � 23 (22%) 2 3 (13%)
No n � 11 (10%) 1 0 (0%)
Yes n � 3 (3%) 1 0 (0%)

Conclusion(s): Routine CXR following uncomplicated PDT is not war-
ranted. The role of CXR following PDT appears to be restricted to those
patients undergoing complicated procedures. This will lead to reductions in
both medical costs2 and exposure of staff and patients to ionising radiation.
References:
1 Datta D, Onyirimba F, McNamee MJ. Chest 2003; 123: 1603–1606.
2 Tarnoff M, Moncure M, Jones F, et al. Chest 1998; 113: 1647–1649.

A-610
Influence of perioperative fluid infusion on pulmonary
complications after oesophagectomy
G. Chatelain, H. Tytgat, C. Mariette, J.P. Triboulet, B. Vallet, G. Lebuffe

Department of Anaesthesiology and Intensive Care, University Hospital 
of Lille, Lille, France

Background and Goal of Study: Pulmonary complications (PC) are fre-
quent after oesophagectomy reaching 20 to 40% of the operated patients.
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In case of thoracic surgery, intraoperative excessive fluid infusion has been
identified as a risk factor for PC [1]. To our knowledge, no study has ever
specifically studied the influence of perioperative fluid administration on the
emergence of PC in patients operated for oesophagectomy.
Materials and Methods: We reviewed retrospectively 196 patients under-
going oesophagectomy with (n � 190) or without (n � 6) thoracotomy over
a 5-year period (1999 to 2004). Patients were divided into 2 groups accord-
ing to the presence or not of PC. PC was defined as presence of pneumonia
with lung infiltrate and purulent sputum and/or acute lung injury (ALI) and/or
acute respiratory distress syndrome (ARDS). Age, surgery time, intraopera-
tive fluid infusion (IFI), intraoperative amount of colloïd and cristalloïd, fluid
infusion (FI) during the first 24 H, cumulated intra- and postoperative FI (CFI),
intensive care unit (ICU) and hospital length of stay and 28-day mortality
were registered.
Results and Discussions: Data are mean � SD.

PC (�) PC (�) 
(n � 135) (n � 61)

Age (year) 59 � 9 56 � 10
Surgery time (min) 370 � 76 368 � 92
IFI (ml � kg� 1 � h�1) 11.4 � 4.0 12.0 � 4.0
Colloids (L) 1.9 � 0.6 2.0 � 0.7
Cristalloids (L) 2.9 � 0.8 2.9 � 0.8
FI at 24H (L) 7.1 � 1.2 7.6 � 1.6*
CFI (ml � kg� 1) 102 � 25 115 � 33*
ICU stay (D) 3.2 � 1.43 14.2 � 16.7*
Hospital stay (D) 11.4 � 1.8 26.1 � 17.1*
Death [n(%)] 1 (0.7%) 5 (8%)*

PC (�) vs PC (�), Wilcoxon test or Fisher’s test. *p � 0.05.

Conclusion(s): Even if intraoperative fluid infusion was not different
between the two groups, early postoperative fluid intake might influence
pulmonary morbidity after oesophagectomy.
Reference:
1 Licker M et al. Anesth Analg 2003; 97:1558–65.

A-611
Effects of liquid vs. vaporized perfluorocarbons on the
antioxidative system and the surface proteins of type I
pneumocytes in oil acid induced lung injury
L. Knels, P. Spieth, A. Lupp, M. Kasper, A. Quelhas”, G. Bräuer, J. Bleyl, 
M. Hübler, T. Koch, M. Gama de Abreu

Clinic of Anaesthesia and Intensive Care Medicine, C.-G.-Carus University,
Dresden, Germany

Background and Goal of Study: In the present study we compared the
effects of liquid and vaporized perfluorocarbons on the antioxidative sys-
tem, lipid peroxides and different histochemical parameters in a porcine
model of acute lung injury.
Material and Methods: Lung injury was induced in 30 piglets by means 
of central venous infusion of oleic acid. Thereafter animals were randomized
to one of the following groups (n � 6): control group treated with conven-
tional gas ventilation (GV), therapy with 2.5%, 5% and 10% PFH vapor or
PLV with perfluorooctane (30 ml/kg). After an observation period of up to 6h
animals were killed and tissue samples were taken from gravity dependent
and non-dependent lung regions. As markers of apical type I pneumocytes
tomato lectin, caveolin-1 and aquaporin-5 were determined histochemically.
The amount of lipid peroxidation products and the ratio of reduced to 
oxidized glutathione (GSH/GSSG) were measured biochemically in lung
parenchyma.
Results and Discussion: The animals treated with PFH vapor showed a
trend towards elevated GSH/GSSG ratio, but statistical significance was
achieved only in the PFH 5% group. Similarly, a tendency was observed for
the amount of lipid peroxidation products to be reduced in animals treated
with perfluorocarbons, as compared to GV. The histochemical analysis
showed no differences among groups.
Conclusion: Surface proteins of type I pneumocytes were not affected by
injury or therapy, which is most likely explained by the relatively short obser-
vation period. Treatment with PFH 5% vapor was associated with a protec-
tive antioxidative effect in this model.
Acknowledgements: This work was supported by grants nr. AB 135/1-1,
BL 534/1-1 and HU 818/3-1, from the Deutsche Forschungsgemeinschaft
(DFG), Bonn, Germany and by a grant from the Conselho Nacional de
Pesquisa e Desenvolvimento Tecnológico (CNPq), Brasília, Brazil.

A-612
Development of a pig model of neurogenic pulmonary edema
A. Neyrinck, C. van De Wauwer, F. Rega, N. Geudens, P. Wouters, 
G. Verleden, T. Lerut, D. van Raemdonck

Department of Thoracic Surgery, CEHA, Catholic University of Leuven,
Leuven, Belgium

Background and Goal of Study: The inflammatory reaction following brain
death (BD) in the heart-beating donor may rapidly result in neurogenic pul-
monary edema (NPE) contributing to the critical organ shortage in lung
transplantation. Further study of the pathophysiological changes in a large
animal model may direct strategies to increase donor lung availability in
humans. Currently, no large animal model of NPE following acute increase of
intracranial pressure (ICP) exists.
Materials and Methods: Pigs were divided in two groups (n � 6/group). In
group I [BRAIN DEATH � BD] brain death was induced by increasing ICP to
200 mmHg with an epidural balloon catheter. In group II [CONTROL � C] the
balloon was not inflated. Functional parameters and catecholamine levels
were measured during 1 hour. After explantation Wet-to-Dry weight ratio
was calculated.
Results and Discussion: A clear cushing response was observed in BD.
Adrenaline and Noradrenaline levels in BD peaked at 1 min and 5 min,
respectively and were significantly (p � 0.05) higher compared to C
(5.23 � 1.50 
g/L and 4.11 � 2.50 
g/L versus 0.20 � 0.09 
g/L and
0.08 � 0.02 
g/L, respectively).
Functional parameters (mean � SEM) are listed in Table:

Time 30� 60�

PAP (mmHg) BD 19.4 � 4.0 21.0 � 2.6
C 19.2 � 3.8 20.1 � 3.9

COMPL (ml/cmH2O) BD 30.8 � 2.6 35.0 � 3.5
C 27.4 � 1.9 42.3 � 3.8

PO2/FiO2 (mmHg) BD 549.6 � 26.2 519.6 � 26.2
C 550.6 � 5.0 561.2 � 15.2

W/D BD 4.99 � 0.20
C 4.95 � 0.23

*p � 0.05. No significant differences were observed in BD versus C and at 30� versus
60�. (Mann-Whitney U test).

Conclusions: (1) Though not significant, lung function slightly deteriorated
within the first hour in BD compared to C. (2) In contrast to other animal
models, this is the first evidence that a longer evaluation after increased ICP
is needed in pigs to develop NPE.

A-613
Immunomonitoring in severe sepsis: which anti-inflammatory
cytokines to measure?
M. Surbatovic, K. Jovanovic, N. Filipovic, P. Romic

Clinic of Anesthesiology and Intensive Therapy, Military Medical Academy, 
Belgrade, Serbia and Montenegro

Background and Goal of Study: Severe sepsis is the major source of mor-
bidity and mortality despite the rapid development of intensive therapy.
Studies have indicated that there are marked alterations in immune
response in patients with severe sepsis including altered pro- and anti-
inflammatory mediator/cytokine release (1). Aim of this study was to assess
the prognostic value of anti-inflammatory cytokines: interleukin (IL)-1 recep-
tor antagonist (IL-1ra), IL-4, IL-10 and transforming growth factor (TGF)-beta
1 regarding severity and outcome in patients with severe sepsis.
Materials and Methods: Thirty five patients with well-documented sepsis
were enrolled in this study. Sepsis severity score (Elebute and Stoner,
revised by Grundman, 1988) was from 3 do 36. Twenty eight patients devel-
oped MODS and 21 died. Blood was drown on the first, third and fifth day of
onset of sepsis. Concentrations of IL-1ra, IL-4, IL-10 and TGF-beta 1 were
determined in plasma using ELISA assays.
Results and Discussions: When compared MODS group with group with-
out MODS, we found statistically highly significant difference (p � 0.01) in
IL-1ra and IL-10 concentrations; mean values of IL-1ra were 6-fold higher
and IL-10 70-fold higher in patients with MODS; IL-4 and TGF-beta 1 were
not statistically different (p 	 0.05) between two groups. When compared
non-survivors with survivors, we found statistically highly significant differ-
ence (p � 0.01) in IL-1ra and IL-10 concentrations; mean values of IL-1ra
were 2.7-fold higher and IL-10 1.4-fold higher in non-survivors; IL-4 and
TGF-beta 1 were not statistically different (p 	 0.05) between two groups.
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Conclusion(s): Our study shows that IL-1ra and IL-10 are excellent predic-
tors of severity and outcome of severe sepsis; higher concentrations were
found in group with more severe clinical status (MODS) and in non-survivors.
IL-4 and TGF-beta 1 had no significance as predictors of severity and out-
come what so ever.
Reference:
1. Dinarello CA.: Proinflammatory and Anti-inflammatory Cytokines as Mediators in the

Pathogenesis of Septic Shock. Chest. 112(6):321S–329S, 1997.

A-614
Correlation between pro-inflammatory response and 
severity and outcome of trauma
K. Jovanovic, M. Surbatovic, N. Filipovic, P. Romic

Clinic of Anesthesiology and Intensive Therapy, Military Medical Academy, 
Belgrade, Serbia and Montenegro

Background and Goal of Study: The cytokine cascade activated in
response to injury consists of a complex biochemical network with diverse
effects on the injured host. Studies have indicated that there are significant
alterations in pro-inflammatory response in patients exposed to major
trauma or prolonged surgical procedures (1). Aim of this study was to assess
pro-inflammatory response to trauma.
Materials and Methods: Twenty five patients with severe trauma who
developed MODS and 10 patients with less severe trauma (without MODS)
were enrolled in this study. In the trauma � MODS group 14 died. In trauma
group 2 died. Blood was drown on the first, third and fifth day of trauma.
Concentrations of IL-8, IL-12, tumor necrosis factor (TNF)-alpha and inter-
feron (IFN)-gamma were determined in plasma using ELISA assays.
Results and Discussions: When compared trauma � MODS group with
trauma group we found that mean values of IL-8 were 230-fold higher
(p � 0.01), IFN-gamma 360-fold higher (p � 0.01) and TNF-alpha 17-fold
higher (p � 0.05) in patients with trauma � MODS; IL-12 was not statisti-
cally different (p 	 0.05) between two groups. When compared non-
survivors with survivors, we found that mean values of IL-8 were 2.3-fold
higher in non-survivors (p � 0.01), mean values of TNF-alpha were 2.2-fold
higher in survivors (p � 0.01), IL-12 was also higher in survivors (p � 0.05).
IFN-gamma was not statistically different (p 	 0.05) between two groups.
Conclusion(s): There is augmented pro-inflammatory response after trauma.
High concentrations of IL-8 and TNF-alpha indicated higher severity (MODS).
But, fatal outcome was predicted with high concentrations of IL-8 only; sur-
vivors had higher concentrations of TNF-alpha and IL-12.
Reference:
1 Liener UC, Bruckner UB, Knoferl MW et al.: Chemokine activation within 24 hours

after blunt accident trauma. Shock. 17(3):169–172, 2002.

A-616
What are the causes of increased procalcitonin values in
brain-dead organ donors?
O. Rangeard, N. Boccheciampe, J.F. Perrier, J.M. Lalot, P. Strub, C. Voltz,
C. Meistelman, P.M. Mertes, D. Longrois

Department of Anaesthesia and Intensive Care, CHU de Nancy,
Vandoeuvre-les-Nancy, France

Background and Goal of Study: Procalcitonin (PCT) is a polypeptide
whose concentration is very low/undetectable in healthy patients. Its
increase above 2 ng/ml is predictive of severe bacterial or fungal infections
but non-infectious causes of increased PCT values have been reported.
Several recent reports have documented an association between increased
PCT values in brain-dead organ donors (BDOD) and altered graft function in
the receiver but the causes of increased PCT values in BDOD are not known.
The aim of this study was to investigate possible causes of increased PCT in
BDOD.
Materials and Methods: We retrospectively analysed 100 consecutive
BDOD and investigated the initial causes that lead to BD, several demo-
graphic and clinical parameters, results of bacterial cultures (blood, urine,
tracheal suction samples), prescriptions of antibiotics and the plasma values
of PCT measured before organ harvesting. We designated as infection either
a positive bacterial culture and/or prescriptions of antibiotics.
Results and Discussions: The median values of PCT were of 1.5 (25–75
percentiles: 0.4–6.9) ng/ml. A value of PCT above 2 ng/ml was observed in
38 patients. The increase in PCT values was not associated with any of the
definitions of infection. The only predictive factor of PCT increase was cere-
bral anoxia (e.g. strangulation, cardiac arrest) as the initiating event that lead
to BD.

Conclusion: Our results confirm that PCT is increased in BDOD and bring
suggestive evidence that this is not related to an infectious cause although
diagnostic difficulties of infection should render the interpretation of these
observations cautious. We suggest that brain anoxia could be one of the
factors that explains increased PCT values in BDOD.

A-617
Role of 3-nitrotynosine in Escherichia coli LPS-induce
vascular hyporeactivity in rats
L. Jing, J. Li

Department of Anesthesiology, College of Medicine & Zhong-Da Hospital,
Sou, Nanjing, China

Background and Goals: To observe the pathological role of 3-nitrotynosine
(3-NT) on Escherichia coli LPS-induced vascular hypoveactivity in rats and
the therapeutic effect of antioxidants.
Material and Methods: Forty male SD rats with weight from 200 g to 250 g
were randomly divided into four groups: the control group (n � 10);
Escherichia coli LPS-induced septic shock group (n � 10); uric acid treated
group (n � 10) melatonin treated group (n � 10). 6 h after LPS shock, apply
phenylephrine (0.5�2.5 
kg�1) intravenously to all groups and record the
percentage increased in MAP, respectively. The concentration-response
curve of aorta rings from all groups rats were obtained by cumulative addi-
tion of phenylephrine PE and calculated PE Emax, EC50. The concentrations
of plasma malondialdehyde (MDA), nitrate/nitrite and 3-NT were assayed in
all groups after 6 h LPS shock.
Results: The MAP level induced by PE significantly decreased to 54.6% in
LPS shock rats compared with the controls (P � 0.05). However, PE induced
MAP level increased 37.7% and 43.05% in uric acid and melatonin treated
rats respectively comparing with the LPS shock rats (P � 0.05). The maxi-
mum response and EC50 to PE were significant reduced in LPS shock rats
compared with control group (P � 0.05); but the reactivity of aorta to PE was
improved obviously in uric acid and melatonin treated groups (P � 0.05).
The plasma concentration of MDA, nitrate/nitrite and 3-NT were much lower
in uric acid and melatonin groups compared with the LPS shock group
(P � 0.05).
Conclusions: 3-NT is an important pathological factor on vascular hypore-
activity in Escherichia coli LPS-induced septic shock. Antioxidants effec-
tively improve �-adrenergic receptor mediated vascular reactivity in LPS
shock rats partially by removing lipid peroxidative production, reducing nitric
oxide and 3-NT biosynthesis.

A-618
Nitric oxide down-regulate alpha1-adrenergic receptors 
gene express in rat vascular smooth muscle cells
L. Jing, L.-J. Liao, J. Li

Department of Anesthesiology, College of Medicine & Zhong-Da Hospital,
Sou, Nanjing, China

Background and Goal of Study: The heightening of safety and efficiency
of regional anaesthesia for the patients of elderly age is an actual problem.
We study efficiency and safety of an epidural anaesthesia in a combination
with Diazepamum for patients in elderly age.
Materials and Methods: The study was prospective. 44 patients who have
transferred traumatological operations were inspected out. All patients sep-
arated into 2 groups. In I group (n � 21) was performed epidural ataralgesia/
anaesthesia by Lidocainum in a combination with Diazepamum (5–10 mg). In
II group (n � 23) to local anesthetic added morphine (3–5 mg). The chosen
groups had no essential differences on age. Learning of intraoperation anes-
thesia efficiency and rating of postoperative pain intensity were carried out
by the different experts. The patients previously gave the written approval to
carrying out of an anaesthesia and operation.
Results and Discussions: In 16–20 minutes after epidural introduction of
Diazepamum the patients covered, the level of sedation was 4,3 � 0,2 num-
bers (M.A. Ramsay et al., 1974). The level of sensor block reached Th4–5, the
pain sensitivity disappeared in 14–18 min. The duration of operation was
105,7 � 15,6 min, to the end of the operation the patients have woken up.
Complications, bound with carrying out epidural ataralgesia/anaesthesia, in
I group was not observed. In II group patients were in a status of surface
dream, thus the sedation level made 1,4 � 0,1 numbers (p � 0,05). The
duration of operations was 128,0 � 25,8 min. At the same time, for a part of
the patients of II group after the operation the following complications –
depression of breath for 1 patient, expressed dermal itch for 4 patients were
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observed. The matching of postoperative pain intensity in the chosen
groups has not detected an essential variance. The multiplicity of NSAID
deriving nor differed. Therefore, efficiency of an epidural ataralgesia/
anaesthesia by way of preventive measures of postoperative pain not differ
from an epidural analgesia by morphine.
Conclusion(s): The absence of depressive influence on respiratory center
at epidural introduction of ataractics alongside with effective preventive
measures of postoperative pain makes to perspective usage of epidural
ataralgesia/anaesthesia in a gerontological anesthesiology.

A-619
Neostigmine does not attenuate organ injury in murine
endotoxaemia: there are still missing points about the
cholinergic anti-inflammatory pathway
S.B. Akinci, N. Ulu, O.Z. Yondem, P. Firat, M.O. Guc, M. Kanbak, U. Aypar

Department of Anaesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara,%, Ankara, Turkey

Background and Goal of Study: Stimulation of the efferent cholinergic
antiinflammatory pathway suppress the systemic inflammatory response
and can prevent endotoxaemia. Our aim was to investigate the effects of
neostigmine- a cholinergic agent that has not been tested for this purpose-
on histopathological organ injury in endotoxaemia.
Materials and Methods: 54 male albino mice (20–40 g) were included in a
double blind, randomised, placebo controlled study. Group I (n � 12):
Control group, Group II (n � 10): Endotoxin (Etx), Group III (n � 12):
Neostigmine (Neo) 0.1 mg/kg, Group IV (n � 12): Etx � Neo 0.1 mg/kg,
Group V (n � 4): Neo 0.3 mg/kg, Group VI (n � 4): Etx � Neo 0.3 mg/kg.
Endotoxin was derived from Escherichia coli (O55:B5) All drugs were injected
intraperitoneally at equal volumes and repeated every 6 hours for 3 days. On
the 3rd day, all mice were killed by cervical dislocation and organs were dis-
sected for histopathological examination by a pathologist who was blinded
to the group assignment. The tissue injuries were graded on a four point
scale (0–3). Kruskal Wallis, Mann-Whitney U tests were used for statistical
analysis. P � 0.05 considered as significant.
Results and Discussions: 1 mouse in group I, 2 mice in group II, 3 mice in
group IV, 2 mice in group V, all mice (4) in group VI died before 3 days. In Neo
0.1 group, perivascular inflammation in the lung (median [95% CI] score:
0[0–1]) was lower than Etx (1[0–2]) and control groups (1[0–2]). The intersti-
tial inflammation in lung was more prominent in the Etx group(2[1–3]) com-
pared to the control(1[1–3]) and the Etx � Neo 0.3 group (1[1–1]). Vacuolar
degeneration in liver was lower in Etx � Neo 0.3 group (0[0–0]) compared to
etx group (1[0–2]). The liver injury score was highest in etx group (3[2–5]) and
was lower in Neo 0.3 group (0,5[0–3]) than the control group (1,5[1–3]) There
were no differences between Etx and Etx � Neo 0.1 groups regarding organ
injury.
Conclusions: Neostigmine at a dose of 0.1 mg/kg was not protective
against histopathological organ injury in endotoxaemia and 0.3 mg/kg was
not tolerated probably due to non-specific parasympathetic action including
cardiovascular effects.
Reference:
1 Pavlov VA. Mol Med 2003;9:125–34.

A-620
Effects of propofol vs. methohexital on neutrophil function
and immune status in critically ill patients
S.G. Sakka, A. Jung, H. Vogelsang, E. Huettemann

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

Introduction: Sedatives, i.e. propofol and methohexital, have a variety of
negative side effects on neutrophil leukocytes, lymphocytes and monocytes
which all play a vital role in the defense against invading micro-organisms
[1]. In this study, we investigated these effects in critically ill patients with
long-term sedation.
Patients and Methods: In this observative clinical study, we analyzed 21
critically ill patients with long-term sedation who either received propofol
(n � 12, APACHE II 26 � 4) or methohexital (n � 9, APACHE II 28 � 6) after
ICU admission. Patients in the propofol group (P) (9 male, 3 female) had a
mean age of 55 � 15 years. In the methohexital group (M) (8 male, 1 female)
mean age was 48 � 18 years. Both sedatives were administered according
to clinical requirements. Neutrophil leukocyte function was assessed as
phagocytosis and respiratory oxidative burst activity. Furthermore, cellular
markers of monocytes and lymphocytes (CD3, CD4, CD8, CD19, CD57,
CD122) were assessed. Measurements were made on ICU admission, day
3, day 7 and day 14 of drug administration. Patients’ demographics and

results were compared by Mann-Whitney U test and one-way repeated
measurements ANOVA with an all pair-wise multiple comparison procedure.
Results: Both groups were well matched in terms of age, height and body
weight. ICU length of stay was comparable (22 � 7 vs. 20 � 9 days).
Mortality was 0/12 and 2/9, respectively. Absolute numbers of leukocytes
and sub-populations were comparable between both groups at each time
point. We found no difference in neutrophil oxidative burst and phagocyto-
sis within and between both groups at the different time points. With respect
to lymphocyte and monocyte CD marker expression, no differences within
each group and between the time points were found.
Conclusion: Effects of methohexital and propofol on neutrophil leukocyte
function, expression of lymphocyte and monocyte markers were not differ-
ent in critically ill patients with long-term sedation.
Reference:
1 Kelbel I, Weiss M. Anaesthetics and immune function. Current Opinion in

Anaesthesiology 2001, 14: 685–691.

A-621
Edaravone attenuated LPS-induced cytokines production in
human whole blood
K. Nandate, M. Murakami, S. Nakata, M. Yamasaki, T. Tanikawa, T. Katsuki,
T. Toyokawa, M. Kamochi, K. Aibara, A. Yokota

Department of Emergency and Critical Care Medicine, University Hospital
of Occupational and Environmental%, Kitakyushu, Japan

Background and Goal of Study: Edaravone (3-methyl-1-phenyl-2-pyra-
zolin-5-one), a brand-new drug for cerebral infarction, has been considered
to have a therapeutic effect on endotoxin shock due to its scavenging action
on a hydroxyl radical, which is an important factor in critically septic
patients. The results of previous experimental studies have suggested an
inhibitory action of edaravone on cytokines production (1,2). However,
whether or not edaravone attenuates cytokines production in human whole
blood is still unproven. Therefore, we investigated the effect of edaravone on
tumor necrosis factor-� (TNF-�) and interleukin-10 (IL-10) production
induced by LPS in human whole blood.
Materials and Methods: After human investigations committee approval,
informed consent was obtained from 6 healthy volunteers. Blood samples
were drawn into citrate containing tubes and diluted with 5 volumes of endo-
toxin free medium. The diluted blood was placed in a 24-well plate (Becton
Dickinson, NJ). After various doses (0–300 
g/ml) of edaravone were added,
whole blood was stimulated with LPS (10 ng/ml). Then the blood was incu-
bated for 24 hours at 37°C in a carbon dioxide incubator and centrifuged 
to remove blood cells. Supernatant samples were collected and stored at
�80°C until assay. Plasma TNF-� and IL-10 concentrations were quantified
with enzyme-linked immunosorbent assay. Statistical analysis was performed
with a non-parametric test. P � 0.05 was considered to be significant.
Results and Discussions: Edaravone attenuated significantly LPS-
induced TNF-� production dose-dependently. Edaravone suppressed sig-
nificantly LPS-induced IL-10 production at a concentration more than
30 
g/ml.
Conclusions: The results of the present study show that edaravone inhib-
ited not only TNF-� but also IL-10 production in human whole blood. These
results suggest a possible therapeutic effect of edaravone on sepsis in
humans.
References:
1 Kono H, Asakawa M, Fujii H, et al. J Pharmacol Exp Ther. 2003; 307: 74–82.
2 Ninomiya M, Shimada M, Harada N, et al. Br J Surg. 2004; 91: 184–90.

A-622
Duodenotomy does not influence proximal duodenal 
motility 
J. Schnoor, A. Hofeditz, B. Bode, R. Rossaint, J. Silny

Department of Anaesthesiology, University Hospital Aachen, 
Aachen, Germany

Background and Aim of Study: The effects of surgical procedures on
intestinal motility are still under debate [1]. In order to quantify the effects of
duodenotomy on duodenal motility activity the present study used the elec-
tric impedance technique (IMP).
Materials and Methods: Ten pigs (32–40 kg) were instrumented under gen-
eral anaesthesia with a central venous catheter (CVC) and a percutaneous
enterogastrostomy (PEG) [2]. Duodenal phases I–III and the duration of 
the migrating motor complex (MMC) were measured by an IMP catheter,
which was introduced into the proximal duodenum either via the PEG by
endoscopy (group A), or through surgical placement via duodenotomy
(group B). According to manometric criteria, the duodenal motor patterns
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were defined as described by Nguyen [3]. Data are shown as box blots indi-
cating median, 25% and 75% quartiles, and range. Significance is defined
when P � 0.05.
Results: Neither the interdigestive phases I–III nor the MMC cycle length
were significantly influenced by this surgical procedure. 

Figure 1. Length (min) of phase I–III and MMC-cycle.

Conclusion: A simple laparotomy with duodenotomy did not affect the
proximal duodenal motility activity.
References:
1 Graber JN et al. Surgery 1982; 92: 87–92.
2 Schnoor J, et al. Lab Anim 2003; 37: 145–154.
3 Nguyen HN et al. Am J Physiol 1995; 268: G700–G708.

A-623
Influence of acute elevation of intracranial pressure on
duodenal motility activity and mucosal blood flow
J. Schnoor, N. Zoremba, C.M. Korinth, J. Silny, R. Rossaint

Department of Anaesthesiology, University Hospital Aachen, Aachen, Germany

Background and Aim of Study: In head injured patients the inhibition of
gastroduodenal motility plays a pivotal role in the resistance to enteral feed-
ing [1]. We investigated the effects of intracranial pressure on the duodenal
motility and its mucosal blood flow.
Materials and Methods: 11 pigs (32–37 kg) were instrumented with a lumi-
nal impedance and microdialysis catheter into the proximal duodenum.
Duodenal motility was continuously recorded and the interdigestive phases
I–III and the cycle length of the migrating motor complex (MMC) were defined
[2]. Lactate, pyruvate, and glucose concentrations were measured during
physiological states and during elevated intracranial pressures of 10 up to
50 mmHg in six pigs. Five pigs served as controls. Data are shown as box
blots indicating median, 25% and 75% quartiles, and range. Significance is
defined when P � 0.05.
Results: All interdigestive phases and the MMC cycle length (min) were com-
parable between the groups (Fig.1). Spontaneous MMC cycle did not seem to
be disrupted during the elevation of the ICP. The mean concentration of lactate
and glucose were comparable between the groups, whilst the concentration of
pyruvate was partially higher in the study group than the controls (p � 0.05).
This was associated with a decrease in lactate to pyruvate ratio (p � 0.05). 

Figure 1. Length (min) of phase I–III.

Conclusion: The present study suggests that a short termed increase of
intracranial pressures of up to 50 mmHg, did not influence duodenal motility
activity. A considerable deterioration of the duodenal mucosal blood flow
could be excluded through the lactate to pyruvate ratio.
References:
1 Kao CH et al. Am J Gastroenterol 1998; 93: 1108–1112.
2 Nguyen HN et al. Am J Physiol 1995; 268: G700–G708.

A-624
Use of Proton Pump Inhibitors (PPI) for prevention of
gastrointestinal bleeding in ICU patients
A. Kalenka, T. Hauguth, D. Olenik, F. Fiedler

Dept. of Anesthesiology & CCM, Klinikum Mannheim, Mannheim, Germany

Background: Stress-related mucosal disease (SRMD) develops in patients
in the ICU and can result in clinically important bleeding. The most common
used medication for prevention are histamin-2-receptor antagonists and
sucralfate (1). However a study shown no effect of such a prevention on the
frequence of significant gastrointestinal bleeding (2). Little is known about
the effect of PPI on SRMD in the ICU setting.
Methods: Between 01/2001 and 12/2003 all patients with an ICU stay 	24 h
were entered into the study retro-spectively. All patients received 40 mg
Pantoprazol (Altana Pharma Germany) daily. With the ICD 10 codes all
patients with acute gastrointestinal bleeding were identified. Thereafter the
patients charts were reviewed. Exclusion criteria were: known petic ulcer,
admission due to symptoms of acute gastrointestinal bleeding (AGB), no
endoscopic verification, recently done gastric operation.
Results: 4406 patients were treated on the ICU. The ICD codes filtered 87
patients with AGD. Exclusion were: 58 patients with symptoms of AGB on
admission, 9 patients with known peptic ulcus, 11 patients without endo-
scopic verification, 3 patients with a stay �24 h.

The remaining 6 patients (0.14%) shown all the known risk factors
(mechanical ventilation, coagulopathy) for AGB (3).
Conclusion: Stress-ulcer prophylaxis with PPI seems to be effective in the
prevention of AGB in the ICU setting. In comparison with prophylaxis with
histamin-2-receptor antagonists (2) the treatment with PPI appears more
effective. All patients shown the known risk factors.
Referecnces:
1 Spirt MJ. Clin Ther. 2004; 26: 197–213.
2 Faisy et al. Intensive Care Med 2003; 29:1306–13.
3 Cook DJ et al. NEJM 1994; 330: 377–81.

A-625
Effect of the opioid antagonist MNTX on intestinal motility 
in vitro
A. Amegah, S. Fruhwald, E. Herk, H. Hammer, H. Metzler

Department of Anesthesiology and Intensive Care Medicine, University of
Graz, Graz, Austria

Background and Goal of Study: Apart from the desired analgetic effect,
opioids have a pronounced inhibitory effect on intestinal peristalsis and
result in a marked prolongation of gastrointestinal transit time (1). The aim of
the study was to evaluate if the opioid antagonists naloxone and MNTX were
able to restore peristalsis after induction of a complete block of peristalsis.
Materials and Methods: Guinea-pig small bowel segments were excised
and mounted in a tissue bath. Luminal perfusion of the segments with
Tyrode’s solution resulted in an increase of the intraluminal pressure until the
pressure threshold (PT) – the trigger of a peristaltic contraction – was reached.
A drug-induced increase of the PT is defined as inhibition of peristalsis, while
a decrease of the PT is interpreted as a stimulation of peristalsis (2). Primarily
a complete block of peristalsis was induced, adding sufentanil 3 nM to the tis-
sue bath, before increasing concentrations of naloxone or MNTX were added.
Results and Discussions: Naloxone as well as MNTX restored peristalsis
at least to baseline values in all tested concentrations.
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Conclusion(s): In contrast to naloxone, the peripheral opioid antagonist
MNTX does not cross the blood brain barrier and is easy to titrate. Therefore
MNTX might be a preferable substance to maintain the analgesic potency of
opioids and to preserve or restore intestinal motility in the clinical setting.
References:
1 Holte K. Br J Surg 2000; 87: 1480.
2 Fruhwald S. Crit Care Med 2000; 28: 2893.

A-626
Remifentanil versus fentanyl for postoperative analgesia 
in critical ill adults
S.B. Akinci, F. Saricaoglu, M. Kanbak, A. Guler, U. Aypar

Department of Anesthesiology and Reanimation, Hacettepe Universty,
Ankara, Turkey

Background and Goal of Study: Analgesia based sedation techniques are
becoming more established in the ICU setting (1). The purpose of this study
was to compare remifentanil and fentanyl infusions for analgesia in post-
operative patients requiring mechanical ventilation.
Materials and Methods: After receiving ethical committee approval, a
prospective randomized, double-blind study was performed. 44 adult ICU
patients received infusion of either remifentanil 0.1 
g/kg/min or fentanyl
0.025 
g/kg/min diluted to the same volume. Analgesic infusion was titrated
to Behavioral pain scale (BPS) score of 3. Propofol was added if sedation
was unsatisfactory after BPS score 3 had been achieved. Chi-square,
Mann-Whitney U tests were used for statistical analysis. 
Results and Discussion: Data is given as number of patients (n) or median
(95% CI) in the table below.

Group R (n � 11) Group F (n � 11) p

Age (yrs) 44 (16–80) 32 (16–76) 0.06
Female/Male (n) 12/10 14/8 0.38
Weight (kg) 60(30–90) 50(20–89) 0.14
Duration of operation (min) 240(120–660) 240(64–657) 0.93
ICU stay (days) 3(2–32) 2(2–13) 0.11
Mechanical ventilation (min) 1140(685–1542) 1110(795–2670) 0.79
Propofol needed for sedation (n) 4 6 0.36
Number of titrations 5(0–10) 4(0–9) 0.59
Time to BPS score 3(min) 12.5(0–480) 7.5(0–240) 0.25
Time to extubation (min) 10(5–380) 10(2–174) 0.6
Nurses’ assessment of analgesia 4(3–5) 4(1–5) 0.27
Nurses’ assessment of sedation 4(2–5) 5(1–5) 0.45
Physician’s assessment of analgesia 4(1–5) 5(1–5) 0.81

Remifentanil provided better analgesia at the start of the infusion; fentanyl
provided better analgesia after cessation of the infusion. The incidences of
complications were also similar between the two groups.
Conclusion: We conclude that remifentanil infusion provides clinically sim-
ilar analgesia to fentanyl infusion in adult postoperative ICU patients.
Reference:
1 Jacobi J, Fraser GL, Coursin DB. Crit Care Med 2002; 30:119–41.

A-627
Procalcitonin as an early prognostic marker of adverse
outcome in patients with acute heart failure after 
complicated cardiac surgery
M. Balciunas, R. Bubulis, S. Stankevicius, V. Jurkuvenas, A. Baublys

Department of Anaesthesiology and Intensive Care, Vilnius University
Hospital Santariskiu Klinikos, Vilnius, Lithuania

Background and Goal of Study: Increased Procalcitonin (PCT) levels early
after cardiopulmonary bypass (CPB) were correlated with higher risk of var-
ious events after heart surgery (1). The aim of our study was to detect
whether PCT 10 ng/ml on day 1 after coronary artery bypass grafting (CABG)
surgery predicts poor outcome in patient (pts) with acute heart failure.
Materials and Methods: 24 prospectively studied pts. after elective CABG
surgery requiring CPB. Inclusion criteria: the need of epinephrine
	0.1 
g/kg/min and intra-aortic balloon pump 	16 hours after surgery;
exclusion:pts. with chronic deseases, reoperation, urgent operation, preop-
erative LV ejection fraction (LVEF) 35%, mitral regurgitation 	 I degree and
survival 48 hours after surgery. Plasma PCT, C reactive protein (CRP), car-
diac output (CO) and LVEF were measured within 24 hours after surgery.
Perioperative data expressed as Mean � SD and compared using paired 
t-test. P � 0.05 was significant.
Results and Discussions: Two groups of pts: with PCT � 10 ng/ml
(n � 12) and PCT � 10 ng/ml (n � 12). There were no significant differences

in age, preop. LVEF, EuroSCORE. Longer CPB and cross-clamp were in
PCT � 10 ng/ml group. Postop. data are shown in tables.

Table 1.

Data PCT � 10 PCT � 10 p

SAPS II 41.2 � 4.3 61.5 � 10.3 0.01
CRP, mg/L 84.25 � 35.5 64.7 � 34.5 0.46
CO, L/min 5.3 � 1.9 5.45 � 2 0.9
LVEF, % 35.2 � 11.3 35 � 18 0.9
Ventilation, hour 74.7 � 30.8 265 � 185.8 0.089
ICU stay, day 8.7 � 3 22 � 17 0.175

Table 2.

Complication PCT � 10 PCT � 10

Neurological 3/12 (25%) 6/12 (50%)
Renal 0/12 (0%) 9/12 (75%)
Sepsis 0/12 (0%) 9/12 (75%)
Death 0/12 (0%) 6/12 (50%)

Conclusion(s): PCT level 10 correlated with longer CPB, cross-clamp,
higher SAPS II score, higher complications and mortality rate.
Reference:
1 M. Meisner, et al. Intensive Care Med 2002;28:1094–1102.

A-628
Differential effects of nitric oxide synthases on heme
oxygenase-1 in the normal and stress exposed liver
A. Hoetzel, R. Schmidt, A. Welle, E. Juttner, T. Loop, B.H.J. Pannen

Department of Anesthesiology, University of Freiburg, Freiburg, Germany

Background and Goal of Study: The heme oxygenase (HO) and the nitric
oxide synthase (NOS) pathway, both, protect the liver from dysfunction
under pathological conditions, such as inflammation or ischemia/reperfu-
sion (1,2). Here, we studied the function of NOS and the effect of endoge-
nously generated nitric oxide (NO) on HO-1 regulation in the normal and
stress exposed liver.
Materials and Methods: Anesthetized male Sprague-Dawley rats (n � 5–7)
received vehicle, N�-nitro-L-arginine-methylester (L-NAME), S-methylisoth-
iourea (SMT), or Lipopolysaccharide (LPS). After 6 h liver tissue was
analysed for HO-1 and iNOS, by Northern, Western bloting, and necrosis by
H&E staining. Data are presented as mean (�SEM), and differences were
determined by ANOVA.
Results and Discussion: Blockade of the constitutive isoform of the NOS
(cNOS) by L-NAME induced HO-1 mRNA in the normal liver (Table 1). This
effect was associated with elevated AST and LDH activity (p � 0.05), and liver
necrosis. The inducible NOS (iNOS) was not detectable in the normal liver.
Moreover, inhibition of iNOS by SMT did not result in HO-1 induction, indi-
cating that cNOS is primarily responsible for the suppressing action on HO-
1 in the normal liver. In sharp contrast, following LPS challange, blockade of
iNOS led to an upregulation of HO-1 above LPS and control levels (Table 1).
Conclusion(s): Blockade of NO-synthesis upregulates HO-1 in the rat liver.
The supression of HO-1 by NO is based on the intact function of cNOS in the
normal, and on iNOS in the stress exposed liver.

Table 1. Hepatic HO-1 mRNA, relative densitometric units.

Control L-NAME SMT LPS LPS � SMT

1.0 (�0.2) 8.9 (�2.2)* 2.5 (�0.6)#

1.4 (�0.3) 3.6 (�0.4)* 6.9 (�0.7)*§

p � 0.05 *vs control, #vs L-NAME, §vs LPS.

References:
1 Pannen BHJ, et al. J Clin Invest 1998; 102: 1220–8.
2 Hoetzel A, et al. Hepatology 2001; 33:925–37.
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A-629
Mannitol and the prevention of lipid peroxidation during 
liver resection surgery
G. Kostopanagiotou, A. Pandazi, I. Andreadou, D. Niokou, S. Markantonis,
A. Teloudis, C. Costopanagiotou, V. Smirniotis

Department of Anaesthesiology, Attikon University, General Hospital,
Athens, Greece

Background and Goal of Study: We examined the efficacy of mannitol in
the prevention of lipid peroxidation during major liver resections performed
under hepatic inflow occlusion.
Materials and Methods: Thirty patients, ASA II–III were included in this
prospective randomised study. All patients received combined general and

164 Intensive care medicine

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


epidural anaesthesia. They were randomly allocated to either receive manni-
tol 20% 1.5 ml � kg�1 (group M) or normal saline 1.5 ml � kg�1 (group S) intra-
venously, before the performance of hepatic vascular occlusion. Venous
blood malondialdehyde concentration (MDA), as an index of lipid peroxida-
tion, was measured spectrophotometrically at selected timepoints.
Results and Discussions: Patients in both groups presented with raised,
compared to baseline, MDA values (p � 0.05) for the period starting before
the release of vascular occlusion until six days postoperatively. In patients
receiving mannitol lower MDA values were observed (p � 0.05) compared to
group S at the end of operation.
Conclusion: Mannitol might have a free radical scavenging activity for a
short period after its administration to patients undergoing liver resection
surgery with inflow vascular occlusion, but it does not seem to produce a
sustained antioxidant effect after the end of operation. Furthermore, we
could not confirm a positive impact on the postoperative clinical course of
patients receiving mannitol.
Reference:
1 Selzner N, Rudiger H, Graf R, Clavien P. Protective strategies against ischemic injury

of the liver. Gastroenterology 2003; 125:917–36.

A-630
Effects of PEEP on liver function and splanchnic
microcirculation
A. Holland, O. Thuemer, C. Schelenz, S.G. Sakka

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

Introduction: The effects of positive end-expiratory pressure (PEEP) on
liver function and blood flow in experimental and clinical studies revealed
non-uniform results. In this clinical study, we investigated the effects of
PEEP on liver function (indocyanine green plasma disappearance rate, ICG-
PDR) and splanchnic microcirculation as estimated by regional PCO2

(PRCO2) using gastric tonometry.
Methods: With approval by our local ethics committee and written consent,
we studied 14 patients after elective coronary bypass surgery using extra-
corporal circulation (13 male, one female; age 48–74, mean 63 � 7 years).
All patients underwent extended hemodynamic monitoring by a pulmonary
artery catheter for clinical indication. ICG-PDR and gastric mucosal PRCO2

were assessed on ICU admission (PEEP 5 mbar), two hours after increasing
PEEP to 10 mbar and again after two hours at PEEP 5 mbar. In addition, car-
diac index (CI), central venous pressure (CVP) and left atrial pressure (LAP)
were measured. All patients were on pressure-controlled ventilation and
inspiratory peak pressure was adapted to maintain PaCO2 constant.
Vasoactive drugs, blood pressure, minute volume and sedation were kept
constant.
Results: CI significantly increased during the study. However, there was a
trend for ICG-PDR to change between the different time points (p � 0.05).
However, the difference between regional and arterial PCO2 (PCO2-gap) sig-
nificantly increased following PEEP5 (1) and remained higher at PEEP5 (2)
than at PEEP5 (1).

PEEP5 (1) PEEP10 PEEP5 (2)

CI [l/min/m2] 2.7 � 0.5 3.0 � 0.6* 3.1 � 0.4*
CVP [mmHg] 8 � 4 9 � 3 8 � 3
LAP [mmHg] 7 � 3 9 � 3 8 � 3
PDR [%/min] 24.0 � 6.9 22.0 � 7.9 25.3 � 7.8
PCO2-gap [kPa] 0.2 � 0.9 1.1 � 1.0* 0.9 � 1.0*

P � 0.05; *vs. PEEP5 (1), �vs. PEEP 10 (ANOVA).

Conclusion: Increasing PEEP from 5 to 10 mbar was accompanied with a
trend towards a decrease in liver function and blood flow (ICG-PDR). The
changes in PCO2-gap were within the physiological range and of no clinical
relevance. An increase in PEEP from 5 to 10 mbar can be applied without
compromising liver blood flow and function and splanchnic microcirculation.

A-631
Procalcitonin (PCT) versus markers of infection and their
impact on antibiotic prescribing in the ITU
R.M. Williamson, M.A. Staber, F.J. DeVilliers, G. Tong, E.A.C. Biggs

Department of Anaesthesia, Inverclyde Royal Hospital, Greenock, 
United Kingdom

Background and Goal: The markers traditionally used for diagnosing sep-
sis (pyrexia, tachycardia, tachypnoea, leucocytosis, raised C-reactive pro-
tein (CRP)) are all non-specific markers of inflammation and are not sensitive
or specific for sepsis. Procalitonin (PCT) can be used for the differential
diagnosis of bacterial infections, systemic inflammation and viral infection1. 

We studied the relationship between PCT and markers of inflammation and
looked at the influence of PCT on decision-making in antibiotic prescription.
Materials and Methods: Retrospective and prospective study on an 
adult intensive care unit. PCT tests were done after liaising with a consult-
ant microbiologist. Brahms® PCT-Q semi-quantitative immunochromo-
graphic tests were used with the ranges �0.5 ngml�1, 0.5–2.0 ngml�1,
2.0–10.0 ngml�1 and 	10 ngml�1. Data on demographics, diagnosis, admis-
sion APACHE II scores, vital signs, inflammatory markers, microbiology cul-
tures and antibiotic prescription were recorded. For each PCT measurement
it was determined whether there had been a change of treatment within the
24 hours following it, and, in conjunction with a consultant in ICU and micro-
biology, whether the PCT level had been useful in the decision.
Results and Discussions: 101 PCTs with corresponding inflammatory
markers were measured in 30 patients (Apache: 21 (mean), age: 53 y (mean)).
Correlation (R2) between PCT and inflammatory markers was 0.005 for tem-
perature, 0.009 for WCC and neutrophils and 0.134 for CRP. On 59 (58%)
occasions at least 2 of the SIRS criteria were present at the time PCT levels
were taken. 28 (28%) antibiotic decisions were found to be strongly influ-
enced by PCT levels.
Conclusions: “Usual” inflammatory markers correlate poorly with PCT.
PCT measurements enabled us to monitor success of antibiotic use and
gave us confidence to withhold and stop antibiotics although at times the
inflammatory parameters suggested otherwise. More rational use of antibi-
otics will have economical implications, which outweighs the costs of PCT
assays.
Reference:
1 Meisner M.: Procalcitonin (PCT)- A new, innovative infection parameter. Biochemical

and clinical aspects, ISBN: 3-13-105503-0, Thieme Stuttgart, New York 2000.

A-632
Characteristics of the long-stay (over twenty-eight days)
intensive care patient: an analysis of five years experience
B.O. Brien, H. Suhr, W. Butt, C.D. Scheinkestel

Department of Anaesthesia and ICU, AMNCH, Dublin, Ireland

Background and Goal of Study: Hypothermia may be therapeutic in stroke
victims; however, hypothermia provokes vigorous shivering. Doxapram
markedly reduces the shivering threshold (triggering core temperature) in
rabbits1 and has been shown to reduce postanesthetic shivering.2 However,
the effects of doxapram on thermoregulatory responses have not been
quantified. We thus determined the effect of doxapram on the major auto-
nomic thermoregulatory responses in humans.
Materials and Methods: Nine healthy volunteers (5 men and 4 women,
18–40 yr) were studied on 2 days: Control (no drug) and Doxapram (target
plasma 4 
ml, a fairly high dose). Core warming was started 15 min after
doxapram or saline administration when plasma concentrations were near
steady state. Each day, skin and core temperatures were increased to provoke
sweating and subsequently reduced to elicit peripheral vasoconstriction and
shivering. We arithmetically compensated for changes in skin temperature to
determine the sweating, vasoconstriction, and shivering thresholds. Sedation
was evaluated using Observer’s Assessment Sedation/Alertness scale. Paired
t tests were used to identify differences between the days. Data presented
as means � SDs; P � 0.05 was statistically significant.
Results and Discussions: Potential confounding factors were similar on both
study days. The sweating threshold was not affected by doxapram (Control:
37.5 � 0.4°C, Doxapram: 37.3 � 0.4°C, P � 0.29). However, doxapram
tended to reduce the vasoconstriction threshold (36.8 � 0.7 vs. 36.4 � 0.5°C;
P � 0.11) and significantly reduced the shivering threshold from 36.2 � 0.5
to 35.7 � 0.7°C (P � 0.012). Neither sedation nor symptoms of panic were
observed on either study day.
Conclusion(s): The observed reduction in the shivering threshold explains
the drug’s efficacy for treatment of postoperative shivering; however, a
reduction of only 0.5°C is unlikely to markedly facilitate induction of thera-
peutic hypothermia as a sole agent.
References:
1 Okuyama K, Matsukawa T, Ozaki M, et al. Anesth Analg 2003; 97: 759–62.
2 Wrench IJ, Singh P, Dennis AR, et al. Anaesthesia 1997; 52: 32–6.

A-633
The outcome of long-stay (over twenty-eight days) intensive
care patients: a follow-up study
B.O. Brien, H. Suhr, C.D. Scheinkestel, W. Butt

Department of Anaesthesia and Intensive Care, AMNCH, Dublin, Ireland

Background and Goal of Study: The outcome of patients spending one to
two weeks in intensive care has been studied [1,2] and appears to justify
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such admissions [2]. The outcome of longer-stay patients is less clear 
however.
Materials and Methods: We identified a cohort of 68 patients who had
spent 28 days or longer in our unit, having been admitted between July 2000
and July 2002. We recorded their Glasgow Outcome Score, by chart review
or telephone, in the third quarter of 2003.
Results and Discussions: One was untraceable. Thirty-three were dead,
including fourteen who died during their intensive care stay. Of the thirty-four
survivors seventeen were living normal active lives, fifteen were disabled but
independent, while only two were dependent on daily support. None were
left vegetative.
Conclusion(s): In summary, one to three years after discharge, about half
(49%) of the group had died, while a quarter lived normal active lives. While
the remaining seventeen (25%) described some disability, only two patients
needed daily support.
References:
1 Lipsett PA, Swoboda SM, Dickerson J et al. Ann Surg 2000; 231(2): 262–8.
2 Heyland DK, Konopad E, Noseworthy TW et al. Chest 1998; 114 (1): 192–8.

A-634
Long-stay intensive care patients requiring readmission:
incidence, admisission characteristics and hospital outcome
B.O. Brien, H Suhr, C.D. Scheinkestel, W. Butt

Department of Anaesthesia and Intensive Care, AMNCH, Dublin, Ireland

Background and Goal of Study: Readmission to an Intensive Care Unit
(ICU) after a previous lengthy ICU stay would appear to indicate a poor out-
look. This has not been studied, however.
Materials and Methods: Analysis of 11,007 ICU admissions over 5 years
identified 147 lasting beyond 28 days; 22 of these died during that ICU
admission and 125 survived to ward discharge. We identified all instances of
return to ICU from the wards of these patients. We assessed their length of
stay, APACHE 2 score on readmission and survival to hospital discharge.
Results and Discussions: Of 125 patients discharged from ICU after 28 or
more days, 23 (18.4%) required readmission. This group included two
patients readmitted twice and one readmitted four times (in total, 28 read-
missions). Their average APACHE 2 score on readmission was 16.7, similar
to our average of 14 for the period. Mean length of stay during readmission
was 10.6 days – longer than our average of 4.4. Of the 23 patients, two died
during their second ICU stay and another 4 died in this hospital after ward
discharge. One was sent home moribund, respecting his desire to die at
home. Eight patients were discharged to other acute hospitals; two of them
died there, with 6 surviving to discharge. Eight patients were subsequently
discharged from this hospital.
Conclusion(s): 15.6% of long-stay ICU patients required readmission. Of
this subgroup, 40% (9 of 23) died during their stay in hospital, or immedi-
ately on discharge, while 60% (14 of 23) went home. Return to ICU after a
long stay is rare, and clearly indicative of severe illness; however in this
series most (60%) of these patients survived to discharge.

A-635
A comparison of mortality prediction systems in patients 
with diffuse bacterial peritonitis
D. Borisov, M. Kirov, D. Uvarov, E. Nedashkovsky

Department of Anesthesiology and Intensive Care, Northern State 
Medical University, Arkhangelsk, Russia

Background and Goal of Study: Early classification of patients with peri-
tonitis by means of scoring systems provides the adequate selection for sur-
gical and therapeutic procedures and comparison of different therapies (1).
We compared the prognostic value of APACHE II and SAPS II scoring sys-
tems as well as Mannheim Peritonitis Index (MPI) for assessment of outcome
in the patients with diffuse bacterial peritonitis.
Materials and Methods: We enrolled 194 adult patients (mean age
49.6 � 19.5 years) with secondary diffuse bacterial peritonitis in a prospective
observational study during the period from 1999 to 2003. All patients were
hospitalized into the ICU of the university hospital. The scores according to
APACHE II, SAPS II, and MPI were assessed during 24 after admission to
ICU. The predictive values of the scores were estimated using regression
analysis (coefficient of determination r2). The discrimination was assessed
using areas under the receiver operating characteristic curves (AUC). Stan-
dardized mortality ratios (SMR) were calculated. Variables were expressed as
mean � SD or 95% confidence interval (CI) and as relative frequencies.
Results and Discussions: The mean APACHE II, SAPS II and MPI scores
were 9.6 � 8.4, 28.8 � 16.7, and 23.9 � 6.9, respectively. The hospital 

mortality rate was 19.1% (37 patients). The predicted mortality risk was
18.9%, 9.6%, and 33.6% for APACHE II (diagnostic category weight for gas-
trointestinal perforation/obstruction), SAPS II and MPI, respectively. The val-
ues of calibration (p � 0.05) and discrimination and SMR are summarized in
the table.

r2 (residual SD) AUC (95% CI) SMR

APACHE II 0.87 (12.1) 0.87 (0.82–0.92) 1.01
SAPS II 0.89 (11.7) 0.82 (0.76–0.87) 1.99
MPI 0.38 (24.3) 0.85 (0.79–0.90) 0.57

The calibration was adequate for APACHE II and SAPS II scores. The dis-
crimination was good for all systems. The APACHE II score had the most
accurate overall mortality prediction, as reflected by the SMR.
Conclusion: In patients with diffuse bacterial peritonitis, APACHE II is the
most accurate prognostic scoring system as compared to SAPS II and MPI.
Reference:
1 Bosscha K, van Vroonhoven ThJMV, van der Werken Ch. Br J Surg 1999; 86:

1371–1377.

A-636
Incidence and mortality related to ventilator-associated
pneumonia
A. Hoxha, M. Demneri, K. Pilika, O Gjini, N. Filipi, M. Saraçi

Department of Anesthesia and Intensive Care, University Hospital Center
“Mother Theresa”, Tirana, Albania

Background and Objective: Ventilator-associated pneumonia (VAP) is one
of the most threatening complications in patients receiving mechanical ven-
tilation (MV) and remains a major cause of morbidity and mortality. VAP is the
most common nosocomial infection among intensive care units patients. We
performed a retrospective study to determine the incidence and the mortal-
ity related to VAP. 
Methods and Materials: The study was conducted in the Neurosurgery ICU
of UHC of Tirana. During a 2-years period (2000–2003), all patients admitted
to the ICU who had received mechanical ventilation were potentially eligible
for the study. The study population consisted of 188 patients who for at least
48 hours at any point during their ICU stay. They were patients after intracra-
nial operations (136 patients) and those with cranial and spinal trauma (52
patients). The diagnosis of VAP was defined as the occurrence of a new and
persistent radiographic infiltrate not otherwise explained, appearing on chest
radiograph along with 2 of the following: body temperature 38.3°C, leukocy-
tosis (�10.000 WBC/ml), purulent tracheal aspirate (1). p � 0.05 is consid-
ered as statistically significant.
Results: Over the period of the study, from the188 patients who received
mechanical ventilation 72 patients (38.29%) developed VAP (55 traumatized
and 17 post-operate). The onset of VAP was most likely to occur during the first
2 weeks of mechanical ventilation (46 or 63.9%). The duration of mechanical
ventilation was longer among patients who suffered VAP compared with the
patients who did not develop VAP (17.5 � 6.7 days versus 8.0 � 6.3 days,
p � 0.01). In this study the mortality attributed to VAP was 26.4% (19 patients).
This mortality was greater in the traumatized patients (15 patients or 78.95%).
Conclusion: Our study showed that VAP is one of the commonest pathol-
ogy in the ICU patients treated with mechanical ventilation. VAP prolongs
significantly the duration of mechanical ventilation and increase the mortal-
ity rate among intensive care units patients.
Reference:
1 Papazian I, Bregeon I, Thirion X, et al. Effects of ventilator-associated pneumonia on

mortality and morbidity. AM J Respir Crit Care Med 154: 91–97; 1996.

A-637
Factors influencing decision criteria for allocation of 
intensive care unit beds in Greek neurosurgical patients
P. Giannakopoulos, G. Strantzalis, E. Garini, O. Prodromou, A. Volanaki, 
N. Maratheftis, E. Karamichali

Department of Anesthesiology, Evangelismos Medical Hospital, Athens,
Greece

Background and Goal of Study: To determine the methodology of deci-
sion making for allocating intensive care unit (ICU) beds for neurosurgery
patients. To evaluate methods that may improve triaging and adequacy of
available ICU beds for neurosurgical patients. 
Materials and Methods: We studied 83 neurosurgical patients who under-
went general anesthesia and were admitted to the Intensive Care Unit dur-
ing the period of twelve months. We calculated the pre and postoperative
APACHE III score and recorded the criteria for ICU admission as stated by
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the neurosurgical medical team. We evaluated these findings against the cri-
teria for ICU admission of the American College of Critical Care Medicine (1).
Results and Discussions: Patients requiring ICU admission in need of
extensive intensive treatment (priority1 – emergency cases) and patients requir-
ing intensive neuromonitoring with possible intervention (priority 2 – monitoring
cases) comprised 77% and 23% respectively. Criteria for ICU admission
decision (in order of significance) were: prognosis of underlying and acute
disease, characteristics of tumor location, type of neurosurgical operation,
age, number of available beds and legal liability. Non medical criteria did not
influence decision. Preoperative neurological APACHE III sub score on ICU
admission was 1.5 � 0.45 and 18.20 � 1.40 respectively and total APACHE III
score was 17.83 � 3.19 and 33.65 � 2.37 in priority 1 and 2 patients respec-
tively. Postoperative neurological APACHE III subscore on ICU admission was
4.16 � 1.24 and 20.25 � 1.62 respectively and total APACHE III score was
38.16 � 4.16 and 51.40 � 2.86 in priority 1 and 2 patients respectively.
Conclusion(s): The APACHE III and postoperative neurological sub score
were good predictors of outcome in priority 2 but not priority 1 patients
(p � 0.0062). The criteria for ICU admission complied fairly well with the
American College of Critical Care Medicine guidelines.
Reference:
1 Crit Care Med 1999 Mar; 27(3):633–638.

Acknowledgement: The University of Athens Neurosurgical Clinic of
Evangelismos Medical Hospital.

A-638
Predictive value of unmeasured ion component of base
excess in septic patients with the high risk of death
W. Skorzynski, K. Przesmycki

Dept of Anaesthesiology and Intensive Care, F. Skubiszewski Medical
University, Lublin, Poland

Background and Goal of Study: The effect of Stewart’s independent vari-
ables: strong ion difference and total weak acid concentration, allows the
assessment of an unmeasured ion component (UIC) of the base excess (BE).
The UIC and the standard BE � �5 mEq/l were associated with the increased
risk of death (1,2). We decided to compare the standard BE and the effects
of Na-Cl difference, albumin and UIC, in patients with severe sepsis (SAPS
II 	 40), who survived or died.
Materials and Methods: The following variables were based on data col-
lected during the first day of admission and were determined (mEq/l)
according to simplified Fencl-Stewart method (2): (a) standard BE – from
arterial blood gas analysis; (b) Na-Cl effect � [Na�] – [Cl�] – 38; (c) Alb
effect � 25  [42 – albumin (g/l)]; and (d) UIC � standard BE – Na-Cl effect –
Alb effect.
Results and Discussions: Among 25 studied patients, 13 survived and 12
died. There were no significant differences in demographic data. The stan-
dard BE and UIC were significantly lower, and UIC � �8 Eq/l was observed
more often in critically ill septic patients, who died than those who survived,
but the Na-Cl and Alb effects on BE were not different between both groups.

Survived Died P*

N 13 12
Standard BE 1.2 � 1.0 �1.7 � 1.1 �0.05
Na-Cl 3.5 � 0.8 5.9 � 1.6 NS
Alb 2.7 � 0.2 1.9 � 1.0 NS
UIC �4.9 � 0.9 �11.5 � 1.5 �0.001

NS – Not significant; *Student t-test.

Conclusions: The standard BE and UIC of the standard BE may be pre-
dictable for mortality in critically ill septic patients. Results of our study, con-
ducted on patients with the mean risk of death 41.5%, confirmed the earlier
observations (1,2). To assess the proper predictive value of UIC in the patients
with the different risk of death the further studies are needed.
References:
1 Balasubramanyan N. et al. Crit Care Med 1999;27:1577–1581.
2 Story D.A. et al. Br J Anaesth 2004;92:54–60.

Acknowledgment: Supported by KBN 3 PO5E 109 24.

A-639
First year experience of APACHE II scoring in intensive care
and high dependency care units in St Lukes Hospital, Malta
M. Galea Scannura, E. Grech, A. Gera

Department of Anaesthetics, Southampton General Hospital, 
Southampton, United Kingdom

Background and Goal of Study: APACHE II scoring is widely used to assess
quality of care in intensive care, and to compare performance of different

units (1). The aim of the study was introduce ongoing APACHE II scoring and
standardised mortality ratio (SMR) calculation in the intensive care and high
dependency care unit (ITU/HDU) at St Luke’s Hospital, Malta; and to provide
baselines against which the performance of future years can be measured. 
Materials and Methods: A prospective, consecutive, non-interventional
study was carried out over 4 months. Physiological variables were collected
at the bedside by the same two people (2). Admission and outcome data was
also collected. APACHE II score, predicted mortality and SMR were then cal-
culated retrospectively. One patient was excluded because of missing vari-
ables; children less than 16 years old and burns patients were also excluded.
Results and Discussions: 251 patients were included – 106 medical and
145 surgical patients. The SMR for the whole unit (ITU and HDU) was 0.74.
Overall performance for surgical patients was better than for medical patients
(SMR medical 0.83; surgical 0.60). A trend to worse outcome in older age
groups was also observed, with the worst being 60–69 age group (SMR 0.88). 
Conclusions: Total ITU/HDU performance was better than expected, with all
values being less than 1. The SMR of the unit (0.74) can be used as a base-
line for future years The study also indicates a need to investigate subgroups
of patients who need increased attention, with the aim to improve outcome.
APACHE II scoring is now being done daily for all patients. The plan is to
repeat the study comparing outcomes of A&E admissions with ward admis-
sions; and excluding elective post-operative surgical admissions. 
References:
1 Knaus WA., Draper EA., et al Crit Care Med 1985; 13: 818–29.
2 Polderman KH. et al Intensive Care Med 2001; 27:1550–2.

A-640
Validity and reliability of the Turkish version of confusion
assesment method for the intensive care unit (CAM-ICU)
S.B. Akinci, M. Rezaki, H. Ozdemir, A. Celikcan, M. Kanbak, 
K. Yorganci, U. Aypar

Department of Anesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Delirium is a serious problem, common in
the intensive care units (ICU), and can cause significant morbidity and mor-
tality, if unrecognized and untreated. Diagnostic instruments for delirium
should be developed and the ICU personnel should be educated. This study
aimed to evaluate the reliability and validity of Turkish version of CAM-ICU
(YBU-KDO) to identify delirium in the ICU patients.
Materials and Methods: 60 patients, who stayed in the ICU 	48 hours,
were included into our study. The ICU nurse and the intensivist performed
independent YBU-KDO ratings. YBU-KDO has four features: an acute onset
of mental status changes or fluctuating course, inattention, disorganized
thinking and an altered level of consciousness. The patient is diagnosed as
delirious with the first two features and either feature 3 or 4. A psychiatrist
interviewed the patient and the family members to assess for delirium. T-
test, chi-square test and Kappa tests were used for statistical analysis. 
Results and Discussions: The mean � SD of weight and APACHE II score on
admission were 72 � 15 and 18 � 8. 29 patients were male. Delirium was diag-
nosed in 26(43%) patients. The delirious patients were older (63 � 19 yrs), more
commonly had previous ICU stay (54%), emergency admission (100%) and
stayed in the ICU longer (12 � 19 days) compared to non-delirious patients
(51 � 19 yrs, 18%, 62%, 4 � 2 days, respectively). In YBU-KDO only verbal
attention test was applied to test the inattention and increasing the cut-off value
from 8 to 12 increased the agreement. This form of YBU-KDO had acceptable
sensitivity (65–69%), excellent specificity (97%) and reliability (kappa � 0.96).
Conclusion: We think inclusion of YBU-KDO into daily charts would allow
early diagnosis, implementation of preventive measures and the treatment
of delirium in the ICU.
Reference:
1 Ely EW, Inouye SK, Bernard GR, et al. JAMA 2001; 286:2703–2710.

A-641
Mild therapeutic hypothermia – pitfalls and pearls
M. Busch, E. Søreide

Department of Anaesthesia, Rogaland Central Hospital, Stavanger, Norway

Background and Goal of Study: Mild therapeutic hypothermia improves
neurological recovery after prehospaital cardiac arrest (1) and has become a
standard procedure in postresuscitative care. Our goal was to study the
complications during MIH (2).
Materials and Methods: We evaluated retrospectivly 30 patients after 
VF-OHCA with regard to complications associated with the use of MIH. MIH
was induced by a surface cooling protocol and maintained for 12–24 hours.
Incidence of koagulopathy, electrolyte-disorders, pneumonia, pancreatitis,
elevated amylase, hemorrhage and arrhythmias requiring treatment were
documented.
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Results and Discussions: Median age of the patients was 60,5 years
(32–75 years) with all patients (100%) having presumed cardiac cause of
OHCA and ventricular fibrillation (VF) as the initial ECG-rhythm. All patients
(100%) were intubated at the scene.

Complication Incidence in %

Hypokalemia 73,3 (n � 22)
Severe hypokalemia (� 3,0 mmol/l) 36,6 (n � 11)
Pneumonia 70 (n � 21)
Elevated amylase 53,3 (n � 16)
Arrhythmia 23,3 (n � 7)
Elevated INR (1,3–1,5) 16,6 (n � 5)
Platelet reduction 	 30% 10 (n � 3)
Insulin resistance 16,6 (n � 5)
Hyperkalemia during rewarming 3,33 (n � 1)
Hemorrhage 0
Pancreatitis 0
Throbocytopenia 0
Leukopenia 0

Conclusion(s): MIH is a safe therapy when the clinician is aware of the
potential side effects. Electrolyte-disorders and pneumonia should be antic-
ipated and treated preemtively.
References:
1 Nolan J. Resuscitaion 2003; 57: 231–235.
2 Poldermann KH. Int Care Med 2004 May; 30(5): 757–69.

A-642
Bacterial flora isolated in septic patients with gunshot injury
M. Kërçi, N. Baftiu, M. Bajraktari, T. Zhurda, S. Horeshka, D. Muzha

Anesthesia and Intensive Care Unit, Trauma Center – Central Military
University Hospital, Tirana, Albania

Background and Goal: Gunshot wounds get contaminated since the
beginning from the exogenous or endogenous flora of the injured himself.
Materials and Methods: From 314 patients with gunshot injury admitted in
intensive care, 85 of them or 27.07% manifested the symptoms of sepsis,
whereas 21 of them or 24.7% have displayed a clinical framework of the
septic shock. Average age 43 years of age, 71 M & 14 F.
Results and Discussions: T° present in 100%, fevers have been manifested
and treated in 54, as well as tachycardia, polypnea, dyspnea, neck rigidity,
etc. Empiric therapy started with �-Lactaminics and aminoglucosidics.
Specific therapy started after the interruption of the empiric therapy in 64% of
the cases, after 3–6 days. Supportive therapy: Liquids, plasma, electrolytes in
100%, and parentheral nutrition in 82% of the cases, entheral one for the rest.
There have been administered: vassal active drugs, mechanic ventilation &
anti-H2 in 100%, steroids in 14.28% of the cases. The isolated causes have
predominated: Klebsiella, E. Coli, Pseudomonas, Providentia, Acinetobacter
etc. 137 microbial strains have been identified. Mortality 20 cases or 23.52%.
Conclusions: Sepsis encountered in 27%. Nearly in ¼, or 23.5% a mixed
infection and in ?, or 29.4% of them re-infection was detected. Negative
gram bacteria occupied the main place. They were distinguished in 82.5%
of the cases. The Enter bacteria prevailed in 70.1%.

E. Coli 24.1% and Klebsiella pneumonia 14.6%. There was discovered a
high percentage of resistant strain towards several antibiotics.

More sensible results: amikacin, ceftazidim, pefloxacin, whereas as to
Staphylococcus also cefazolin. Multi resistant strains were differentiated at
a high frequency, 73%. Etiological structure and high frequency of multi-
resistant indirectly indicate that a great part of the studied infections pertain
to the hospital nature.
References:
1 Baue A.E., Berlot G., Gullo A., Vincent J. -L., Sepsis and Organ Dysfunction 2000;

37–39, 49–55, 67–74.
2 Baue A.E., Berlot G., Gullo A., Vincent J. -L., Sepsis and Organ Dysfunction 2001;

11–18, 53–60.
3 Baue A.E., Berlot G., Gullo A., Vincent J. -L., Sepsis and Organ Dysfunction 2002;

19–31, 51–56, 67–75.

A-643
Circuit survival time in CVVH with unfractionated heparine
versus nadroparine
G. Droc, D. Tomescu, A. Calugareanu, D. Tulbure

Department of Anesthesiology and Intensive Care, University Fundeni
Hospital, Bucharest, Romania

Background and Goal of Study: The length of continuous venovenous
hemofiltration (CVVH) depends on anticoagulation of the machine circuit.
Circuit survival time is determined by blood line permeability and filter clotting.
Materials and Methods: This is a prospective, randomized study that 
was made in the intensive care unit as approved by the hospital ethics 

committee. Patients with severe sepsis that required CVVH were assigned to
2 groups: group A – 16 patients (received Unfractionated Heparine UFH) and
group B – 16 patients (received Nadroparine ). Patients younger than 18 year
and those who had active bleeding were excluded from the study.

Group A: Anticoagulation – priming 2000 IU of UFH in 500 ml normal
saline; prefilter bolus of 40 IU per kg; maintenance dose adjusted to ACT
value every 2 hours and to aPTT every 6 hours (blood sampled postfilter).

Group B: Anticoagulation – priming with 950 antiXa IU in 500 ml normal
saline; prefilter bolus of 20 antiXa IU per kg; maintenance with 5 antiXa IU
per kg per hour.

Data underwent statistical analysis: average, standard deviation,
Student’s t-test. The duration of CVVH, clotting score at blood line and filter
were analyzed.
Results and Discussions:

Group Average Standard deviation t-test

Duration (hours) A 39,937 18,951 0,742451
B 36,312 24,010

Clotting line score A 2,625 0,916 0,534064
B 2,25 1,388

Clotting filter score A 2,125 0,640 0,171807
B 1,625 0,744

Conclusion(s): There was no significant difference in average circuit 
life among the two groups. We found Nadroparine easier to manipulate
because no anticoagulation monitoring is needed. The patients had no sign
of bleeding.
Reference:
1 Holt AW, Bierer P, Bersten AD, Bury LK, Veding AE. Continous renal replacement

therapy in critically ill patients: monitoring circuit function. Anaesth Intensive Care
1996; 24 : 423–429.

A-644
Influence of different ways of alimentary therapy on selected
serum lipids in sepsis
K. Stefanska-Wronka, L. Wolowicka, A. Mikstacki

Department of Intensive Care and Pain Clinic, Karol Marcinkowski
University of Medical Sciences, Poznañ, Poland

Background and Goal of Study: Sepsis is accompanied by metabolic dis-
orders which lead to several changes in serum concentration of lipids1,2,3.
The crucial element in the treatment of sepsis patients is alimentary therapy.
The aim of the study is to assess the dynamics of selected lipids in sepsis
patients as related to the applied alimentary therapy.
Materials and Methods: Thirty patients (aged 18–60) entered the study,
who were randomly chosen to form two groups, 15 patients each. In group I,
for 10 days, patients received a full balanced parenteral diet according to the
AiO system. In group II patients were put on an enteral diet. Fifteen patients
served as controls. On the 1st, 4th and 10th day of therapy FFA was studied
according to Dole’s method, total cholesterol, HDL-cholesterol and triacy-
loglicerols by a direct enzymatic method using polyanions. LDL-cholesterol
was calculated on the basis of total cholesterol, HDL-cholesterol and TG
values. Parameters were compared using ANOVA/MANOVA analysis.
Results and Discussions: In the course of sepsis, a significant fall was
observed in the levels of total cholesterol, HDL-cholesterol and LDL-choles-
terol in group I (p � 0,001) and total cholesterol (p � 0,01), HDL-cholesterol
(p � 0,05) and LDL-cholesterol (p � 0,01) in group II. The implemented ali-
mentation type did not influence the levels of total cholesterol, LDL-cholesterol,
TG and FFA values. Patients fed enterally showed higher concentrations of
HDL-cholesterol (p � 0,05).
Conclusion(s): Sepsis leads to significant reduction of total cholesterol,
HDL-cholesterol and LDL-cholesterol. In our study an enteral nutrition
applied in the treatment of sepsis correlates with higher concentrations of
HDL-cholesterol.
References:
1 Carpentier YA, et al. Curr. Opin. Clin. Nutr. Metab. Care. 2002; 5: 153–158.
2 Evans K, et al. Am. J. Physiol. 1999; 276: 241–248.
3 Fraunberger P, et al. Clin. Chem. Lab. Med. 1999; 37: 357–362.

A-645
Assessment of simple vs double transpulmonary
thermodilution
B. Rossignol, G. Kiss, G. Gueret, C.C.A. Arvieux

Departmment of Anesthesiology, CHU, Brest, France

Background and Goal of Study: Hemodynamic monitoring is essential 
for the management of the critically ill patients. Transpulmonary double 
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dilution (DT) is the gold standard to measure intrathoracic volumes. PiCCO
system calculate indexed intrathoracic blood volume (ITBVI), global end
diastolic blood volume (GEDVI), extravascular lung water (EVLWI) and measure
cardiac index (CI) with transpulmonary single dilution (ST). We prospectively
studied the agreement between ST and DT transpulmonary measurements
of cardiac output and intrathoracic blood volumes. 
Materials and Methods: All patients who need invasive hemodynamic
investigation were included in the study. ST and DT were prospectively com-
pared using the Pulsion Picco and the Pulsion Cold Z-021 monitor respec-
tively. The relations between ITBVI, GEDVI, CI, EVLWI were compared
between both techniques. Correlation between variables were analysed by
linear regression. Bland-Altman analysis was used to compare the agree-
ment among the different methods. P � 0.05 was considered as significant
Results and Discussions: 50 matched sets of IC, ITBVI, GEDVI, measure-
ments between ST and DT were collected in 15 critical ill patients. A 
significant relation between IC, ITBV, GEDVI, EVLWI does exist. The means
differences in measurements (ST-DT) are resumed in table 1.

Biais �2 DS �2 DS r2

IC �0.5 0.7 �1.8 0.56
ITBVI �184 76 �444 0.65
GEDVI �388 320 �1096 0.69
EVLWI �9 7 �24 0.93

However EVLWIst overestimated EWLWI at low normal value and underesti-
mated at higher values.
Conclusion(s): Parameters derived from the simple thermodilution obtain
by the PiCCO system do not allow a real assessment of left ventricular pre-
load and pulmonary blood volume in the extreme values.

A-646
Is �PP a good indicator of preload in ICU?
B. Rossignol, G. Gueret, G. Kiss, C.C.A. Arvieux

Department of Anesthesiology, CHU, Brest, France

Background and Goal of Study: Assessment of cardiac preload is of major
importance for the management of critically ill patients. Left ventricular end-
diastolic area (LVEDA) can be determined with transesophageal echocardio-
graphy. Intrathoracic blood volume index (ITBVI), global end diastolic volume
index (GEDVI), and variation of pulse pressure (�PP) during mechanical ven-
tilation are used as surrogates for cardiac preload. The objective of our study
was to find out if there is a correlation between these different parameters in
order to determine preload at any given moment during resuscitation.
Materials and Methods: Following haemodynamic data were obtained
from transpulmonary thermodilution with the double dilution technique (cold
Pulsion): ITBVI, GEDVI, cardiac index CI. LVEDA was measured using the
transgastric short-axis view, and �PP was determined from changes in
peripheral pulse pressure during the respiratory cycles. The relationship
between �PP and respectively ITBV, GEDV, CI, and LVEDA was analysed
and discriminated by various ranges of CI (� or � 3.0 and 	3.0 l/min/m2)
within patients. The correlations between variables were also analyzed by
linear regression analysis. P � 0.05 was considered as significant.
Results and Discussions: 15 patients were included into the study. Overall
50 measurements were performed. Correlations between ITBV, GEDV,
LVEDA and �PP were moderate (r2 � 0.47, 0.46, 0.43 respectively). No cor-
relation was observed between �PP and other values within ranges of CI �
3 l/min/m2. However the relationship was significant with a CI 	 3 l/min/m2

(p � 0.05, r2 � 0.60, 0.66, 0.4 respectively).
Conclusion: �PP is not reliable enough to evaluate preload in patients with
low CI.

A-647
Prophylaxis with granulocyte colony-stimulating factor
improves the outcome of high-risk colorectal cancer 
patients with lowered postoperative body temperature
A. Torossian, W. Lorenz, B. Stinner, H. Wulf, A. Bauhofer

Department of Anesthesiology and Critical Care, University Hospital
Marburg, Marburg, Germany

Background and Goal of Study: Perioperative hypothermia is a risk factor
after major surgery (1). Previously we have shown that prophylaxis with
granulocyte colony-stimulating factor (G-CSF) improves the outcome of
hypothermic septic rats (2). In a clinical trial we now explored whether 
G-CSF prophylaxis may improve recovery especially in high-risk patients
with lower body temperature after colorectal cancer surgery.
Materials and Methods: After ethical approval 80 patients (ASA class 3&4)
undergoing colorectal cancer surgery were randomized to: 1) G-CSF �

cefuroxime/metronidazole (G/cef-met), 2) G-CSF � ofloxacin/metroni-dazole
(G/ofl-met), 3) placebo � cef-met or 4) placebo � ofl-met. G-CSF was given
s.c. 12 h prior and 12 and 36 h after surgery. All patients were warmed and
their core temperature recorded intraoperatively. Primary endpoints were
patients quality of life, complication rate and length of stay, secondary
imunological parameters (granulocyte phagocytosis, cytokine release, HLA-
DR expression).
Results: The G-CSF patients tended to have lower postoperative body
temperatures: 35.0 vs. 35.3, p � 0.16. However, G-CSF improved the
phagocytic capacity of granulocytes and the HLA-DR expression on
macrophages (G-CSF � cef-met vs. placebo p � 0.04 and p � 0.03).
Patients with a greater temperature decrease had a higher TNF-alpha;
release on the 3rd postoperative day (p � 0.2) and lower IL-18 levels
(450 pg/ml vs. 241 pg/ml, p � 0.01).

The patients with G-cef had fewest postoperative complications (16%
vs.53%, 40% and 45%, p � 0.1) and the shortest length of stay (12 vs. 13,
13.5 and 14 days, p � 0.01). Furthermore they reached the best quality of
life rate at discharge (60 � 23 points, p � 0.1).
Conclusions: Although the patients with G-CSF tended to lower body tem-
perature after surgery than those with placebo, their overall postoperative
restitution was better. This might be due to an enhanced number and
phagocytic activity of granulocytes. The role of IL-18 with regard to postop-
erative complications needs further evaluation.
References:
1 Kurz A, et al. NEJM 1996; 334: 1209–15.
2 Torossian A, et al. Anesthesiology 2003; 99: 1087–92.
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A-648
Evaluation of single intensive care unit performance in
Croatia using APACHE II and SAPS II systems
K. Desa, Z. Zupan, B. Krstulovic, V. Golubovic, A. Sustic

Clinic of Anesthesiology and Intensive Care, University hospital Rijeka,
Rijeka, Croatia

Background and Goal of Study: To evaluate intensive care unit perform-
ance using: Acute physiology and chronic health evaluation II (APACHE II)
and Simplified acute physiology score II (SAPS II) in a single University hos-
pital in Croatia.
Materials and Methods: We prospectively observed 395 patients without
younger than 16 years old, burned, heart surgery patients and patients
whose length of stay in ICU was less than 4 hours. Predicted mortality for
every patient and standardized mortality ratio (SMR) for hospital and ICU
was calculated. Predictive value of scoring systems was evaluated with dis-
crimination and calibration measures.
Results and Discussions: Hospital SMR is high (APACHE II � 1.58; SAPS
II � 1.60). SMR in the ICU is on the upper margin of SMRs in the literature
which is indicative for high hospital departments mortality because high
dependence rooms lack. Both evaluated scoring systems had good dis-
crimination power as expressed by area under receiver operating character-
istics curve (APACHE II � 0.821 and SAPS II � 0.827), but their calibration
was less perfect (Hosmer-Lemeshow – APACHE II: C � 17.473; df � 8;
p � 0.026 and SPAS II: C � 22.961; df � 8; p � 0.003). Elective patients
had higher proportion and lower predicted and observed mortality than the
emergency or medical patients. There are no major differences between the
last two groups in the predicted and observed mortality.
Conclusion(s): It is necessary to perform customisation of scoring sys-
tems. There are no major differences between scoring systems. Quality of
care in our hospital is worse than in original reports which requires further
analysis.
References:
1 Knaus WA. Crit Care Med 1985; 13: 818–829.
2 Le Gall JR. JAMA 1993; 270: 2957–2963.

A-649
Outcome measured by mortality and length of stay in a
surgical intensive care
F.J. Abelha, N.M. Landeiro, A.M. Neves, C.C. Santos, M.A. Castro

Department of Anesthesiology and Intensive Care , Hospital de São João,
Porto, Portugal

Background and Goal of Study: Predictions of outcome, measured by length
of stay (LOS) and mortality, can assist in planning and optimize intensive
care facilities and utilization. The aim of this study was to evaluate predictive
factors for intrahospitalar outcome in patients admitted to a surgical ICU.
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Materials and Methods: All 185 adult patients who underwent scheduled
or emergency noncardiac surgery admitted to a surgical ICU between April
and July 2004. The variables prospectively recorded were: social demo-
graphics data, core temperature (Tc) measured before surgery, on arrival on
ICU and every two hours until 6 hours after admission, ASA physical status,
emergency or scheduled surgery, magnitude of surgical procedure, anes-
thesia technique, amount of fluids during anesthesia, use of temperature
monitoring and warming techniques, duration of the anesthesia, LOS in ICU
and in the hospital and SAPS II score. Assessment of the relationship between
each clinical variable and long ICU stay or mortality was made using uni-
variate analysis performed by simple binary logistic regression with an odds
ratio (OR) and its 95% confidence interval (95%CI).
Results and Discussions: Mean LOS in the ICU was 4.09 � 10.23 days.
20% of patients stayed longer than 3 days in ICU. Significant risk factors for
staying longer in ICU were SAPS II (OR 1.13, 95%CI 1.08–1.17, p � 0.001),
ASA (OR 4.76, 95%CI 1.87–12.10, p � 0.001 for ASA III/IV patients), amount of
colloids (OR 4.95, 95%CI 1.51–16.21, p � 0.008), plasma (OR 1.84, 95%CI
1.16–2.90, p � 0.009) and blood (OR 1.31, 95%CI 1.01–1.69, p � 0.039)
used during surgery. Fourteen (7.6%) patients died in ICU and 29 (15.7%)
died during their hospitalization. Statistically significant independent risk
factors for mortality were emergency surgery (OR 7.11, 95%CI 2.90–17.42,
p � 0.001), major surgery (OR 5.50, 95% CI 1.13–26.69, p � 0.034), high
SAPS II scores (OR 1.11, 95% CI 1.07–1.14, p � 0.001), longer stay in ICU
(OR 14.57, 95% CI 5.87–37.18, p � 0.001 for LOS longer than 3 days) and
in the hospital (OR 1.02, 95%CI 1.01–1.04, p � 0.001).
Conclusions: Prolonged ICU stay is more frequent in more severe patients
at admission and it is associated with higher hospital mortality that is also
more frequent in patients submitted to emergent surgery and major surgery.

A-650
Acute renal failure after cardiac surgery 2004 versus 2002
M. Luchian, D. Filipescu, I. Raileanu, M. Cristea, O.Ghenu, L. Iliuta, 
D. Tulbure

Department of Cardiac Anaesthesiology and Intensive Care, “Prof. Dr. C.C.
Iliescu” Institute of Cardiov, Bucharest, Romania

Background: Acute renal failure (ARF) requiring renal replacement therapy
(RRT) after cardiac surgery remains a cause of major morbidity and mortal-
ity (1). Our objective is to assess the incidence and outcome of ARF after car-
diac surgery with cardiopulmonary bypass (CPB) in 2004 compared to 2002.
Methods: We compared retrospectively demographic and perioperative
data in consecutive adult patients undergoing cardiac surgery with CPB in
2002 (544 patients) and 2004 (276 patients). ARF was defined as a rise in
serum creatinine above 120 
mol/l or twofold rise of baseline value. RRT
was indicated on clinical and biological grounds. Data are expressed as
mean � SD. Continuous variables were analyzed with unpaired t-test.
Categorical variable were compared by Fisher’s exact tests and a P-value of
�0.05 was considered significant.
Results: There is no difference regarding demographic, perioperative fac-
tors and type of surgery in the two groups. In 2004, 7.6% of patients devel-
oped ARF after cardiac surgery with CPB compared to 11.9% in 2002
(p � 0.0027). 3.7% of all patients required RRT in 2002 vs. 1.4% in 2004
(p � 0.029). In-hospital mortality in ARF patients decreased between the
two periods of time: 20% in 2002 vs. 4.8% in 2004 (p � 0.015). There is no
statistical difference regarding in-hospital mortality in ARF patients requiring
RRT: 52.4% in 2002 vs. 25% in 2004 (p � 0.23). Higher percentage of
patients received aprotinin (38% vs. 21%, p � 0.001), metilprednisolon
(42% vs. 16%, p � 0.001) and introperative hemofiltration (15.3% vs. 8%,
p � 0.002) in 2004 compared to 2002.
Conclusions: The incidence of ARF after cardiac surgery decreased signif-
icantly in 2004 compared to 2002. The outcome of the patients with ARF
improved. Larger used of anti-inflammatory strategy (aprotinin, metilpred-
nisolon and intraoperative hemofiltration) may be involved in decreasing the
incidence of ARF in cardiac surgery.
Reference:
1 Mangano C.M. et al. Ann Intern Med 1998; 128 (3): 194–203.

A-652
Radical surgery for esophageal cancer: our experience and
analysis of risk factors for perioperative mortality
V. Karadza, T. Krcmar, J. Spicek Macan, J. Kogler, V. Majeric Kogler

Department of Anaesthesiology and Intensive Care, University Hospital for
Chest Diseases Jordanovac, Zagreb, Croatia

Background and Goal of Study: Radical operative therapy for esophageal
cancer is usually connected with a significant mortality and morbidity (1).
Purpose of this study is analysis of potential risk factors for mortality after

radical surgery for esophageal cancer and presentation of our experience
with this kind of surgery.
Materials and Methods: There were 65 patients undergone radical surgery
for esophageal cancer from the June 2003. to the April 2004. in our
University hospital for chest diseases. We analyzed as mortality risk factors:
sex, age, albumin, aspartate transaminase, alanine transaminase, gamma
glutamyl transferase, creatinine, hemoglobin, leucocytes, fibrinogene, pro-
thrombine time, activated partial thromboplastine time, forced expiratory
volume in the first second, vital pulmonary capacity, diffusion capacity for
carbon monoxide (all preoperative), duration of surgery, perioperative
infused fluid volume, perioperative transfusion, duration of stay in the ICU.
Results and Discussions: In our study perioperative mortality was
15.38%. Incidence of complications: pulmonary 44.61%, cardiac 6.15%,
and surgical 27.69%. There were no statistically significant differences
between groups of patients connected with most of analyzed factors. The
most important finding is positive correlation of level of gamma glutamyl
transpherase with perioperative mortality (Fisher p � 0.012 for gamma glu-
tamyl trasferase 	38 U/L, and Fisher p � 0.017 for gamma glutamyl trans-
ferase 	76 U/L – Fishers 2  2 test).
Conclusion(s): Among the analyzed factors, only factor of potential prog-
nostic importance for patients undergoing radical surgery for esophageal
cancer could be the level of gamma glutamyl transferase.
Reference:
1 Liu JF, Watson DI, Devitt PG, et al. Risk factor analysis of post-operative mortality in

oesophagectomy. Dis. Esophagus. 2000; 13(2): 130–135.

A-653
EUROscore and cost of ICU stay after cardiac surgery
P. Knapik, D. Ciesla, M. Knapik, P. Nadziakiewicz, M. Zembala

Department of Cardiac Anaesthesia, Silesian Centre for Heart Diseases,
Zabrze, Poland

Background and Goal of Study: EUROscore (ES) is a commonly accepted
scale to assess the operative risk of cardiac surgical patients. The most
expensive part of cardiac surgical procedure is connected with ICU stay. It
seems to be obvious that the cost of ICU stay should be linked to the pre-
operative ES, but these relations were not explored previously. The aim of
this study was to compare total cost and length of ICU stay in patients with
various ranges of preoperative ES.
Materials and Methods: Individual cost of ICU stay of 1265 consecutive
adult patients who underwent cardiac surgery was calculated over the 10
months period. Individual data for each patient were extracted from hospital
laboratory, X-ray department, magazine, pharmacy and blood bank and
then added, creating total cost of ICU stay for each individual patient.
Salaries of the ICU personnel and media were not included. Local currency
(polish zloty) was converted to Euro to enable comparisons to other
European countries (exchange rate for 13.12.2004). Length of ICU stay for
each patient was extracted from the database and cost of 24 hours of ICU
stay was calculated. Descriptive statistics, ANOVA and Pearson’s correla-
tion were used. p � 0.05 was considered significant. Data are expressed as
mean � SEM.
Results: Correlation of individual cost of ICU stay versus individual ES for
each patient was on the borderline of statistical significance (r � 0,3;
p � 0.01).

ICU stay Mean total Mean daily
ES No of pts % of pts (hours) cost (Euro) cost (Euro)

0–2 335 27% 30 � 2 174 � 12 144 � 2
3–5 526 42% 40 � 2 253 � 18 148 � 3
�6 403 32% *68 � 5 *477 � 39 *168 � 6

(*p � 0.05)

Duration of ICU stay, mean total ICU cost and mean daily ICU cost stay was
not different between 0–2 and 3–5 ES ranges. Patients with ES � 6 spent
more time in ICU and their daily cost was also higher – all differences were
statistically significant towards groups with lower ES ranges.
Conclusion(s): Patients with ES 0–2 and 3–5 have similar length of ICU stay
and generate similar cost. Patients with ES � 6 stay longer on the ICU and
their stay is significantly more expensive.

A-654
Is it important to assess patients satisfaction in ICU?
D. Ionescu, L. Vele, D. Miclea, D. Ariesan

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

Background and Goal of Study: The investigation of the sources of
patients’ satisfaction and discomfort in the intensive care unit is still an
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actual problem and should be done periodically. The aim of our study was to
evaluate patients’ satisfaction and to detect possible sources of discomfort
based on an original questionnaire, taking in consideration the problems and
the specific of our surgical intensive care unit.
Materials and Methods: 207 patients admitted in ICU (between January
2004–October 2004) were included in the study after obtaining the informed
consent. They have filled in the questionnaire during the first 24 h after their
discharged from ICU.
Results and Discussions: The first four main sources of discomfort were pain
(120 patients, 57,9%), anxiety (88 patients, 42,51%), hunger and thirst (87
patients, 42,47%) and insomnia (82 patients, 39,61%). Immobilization, noise,
venous punctures were other important sources of stress and discomfort.

On the other side, for 78,7% of the patients, the quality of the staff care
was the most impressing. All patients who were asking for help to solve their
problems received it properly care.
Conclusion(s): It is important to assess patients’ satisfaction in ICU
because from such questionnaire we can identify the main sources of dis-
comfort and we can take the necessary measures to diminish these sources.
Moreover we consider it is important to have such assessments periodically
in order to keep stuff attention awake of these sources of discomfort.
References:
1 Guanares AG, Povoas HP, Kruschewsky A, Santos PA, Filgueiras NM. Evaluating the

level of comfort and stress of conscious ICU patients. Crit Care Med 2000; 28: A35.
2 Puntillo KA. Pain experience of intensive care unit patients. Heart Lung 1990; 19:

525–533.
3 Nelson JE, Meier DE, Oei EJ et al. Self-reported symptom experience of critically ill

cancer patients receiving intensive care. Crit Care Med 2001; 29: 277–282.
4 Malacrida R, Molo Bettelini C, Degrate A et al. Reasons for dissatisfaction. A survey

of relatives of intensive care patients who died. Crit Care Med 1998; 26: 1187–1191.
5 Bergbom-Engberg I, Haljamae H. Assessment of patients experience of discomforts

during respirator therapy. Crit Care Med 1989; 17: 1068–1072.
6 Whipple JK et al. Analysis of pain management in critically ill patients.

Pharmacotherapy 1995; 15: 592–599.

A-655
Role of systemic inflammatory response in acute renal
dysfunction after cardiac surgery with cardiopulmonary bypass
G. Gueret, B. Rossignol, G. Kiss, F. Lion, T. Nimal, C.C. Arvieux

Department of Anesthesiology, University Hospital, Brest, France

Background: The pathophysiology of acute renal dysfunction (ARD) after
on-pump cardiac surgery still remains under discussion. However, it is known
that systemic inflammatory response increases after cardiopulmonary
bypass (CPB)1. The aim of this study was to evaluate the role of the systemic
proinflammatory response in ARD occurring after on-pump cardiac surgery.
Material and Methods: After informed consent, 62 patients scheduled for
cardiac surgery with CPB were prospectively included. Plasmatic C-reactive
protein (CRP), TNF and IL 6 levels were measured respectively before (T0),
30 min after the start of CPB (T1), at the end of CPB (T2), on ICU arrival (T3)
and on day 1 (T4) and day 2 (T5) after surgery. ARD was defined as a 25%
increase of the serum creatinine level. Data were compared with ANOVA and
the Mann-Whitney test.
Results: ARD occurred in 36 patients (60%). We found no difference in the
evolution of CRP, TNF nor IL 6 within both groups of patients with (ARD�) or
without ARD (ARD�) (p � 0.75, 0.86 and 0.18 respectively). There was nei-
ther a difference within their plasma peak levels (CRP: 254 � 78 mg/l vs
243 � 86 mg/l p � 0.44, TNF: 17.4 � 24.4 pg/ml vs 22.5 � 43.2 pg/ml
p � 0.93, IL 6: 465 � 471 pg/ml vs 578 � 566 pg/ml p � 0.61).
Conclusion: Postoperative ARD after on-pump cardiac surgery is not
related to an increase in systemic pro-inflammatory response.

Figure 1. Evolution of TNF concentration between both groups.

Reference:
1 McBride WT et al, Br J Anaesth. 1995 Dec; 75(6): 724–33.

A-656
Evaluation of renal function in on-pump cardiac surgery 
with the cockcroft method compared to creatinine 
clearance measurements
G. Kiss, G. Gueret, B. Rossignol, J.P. Wargnier, D. Leglise, C.C. Arvieux

Department of Anesthesiology, University Hospital, Brest, France

Background: For evaluation of renal function in cardiac surgery creatinine
clearance still remains the gold standard. The latter is not easy to perform
and depends on the quality of urinary collection. A simplified method has
been proposed by Cockcroft1. The objective of our study was to evaluate
whether the correlation between the creatinine clearance and the Cockcroft
method depends on the timing of the urinary collection.
Material and Methods: After informed consent, 60 patients scheduled for
cardiac surgery with cardiopulmonary bypass (CPB) were prospectively
included. Creatinine clearance was calculated with the Cockcroft method
and as follows: C � UV/P. Data were compared with regression analyses.
P � 0.05 was considered as significant.
Results: For urinary collection times below 400 min, the difference between
both methods varies greatly (table 1).

Conclusion: Creatinine clearance is unreliable for evaluating renal function
in on-pump cardiac surgery for urinary collection times below 400 min. The
Cockcroft method seems to be more accurate because it does not depend
on the quality of urinary collection.
Reference:
1 Cockcroft DW et al Nephron 1976, 16(1): 31–41.

A-657
Severe outbreak of multidrug-resistant Acinetobacter
Baumannii in neapolitan intensive care unit: 
clinical and genetic characteristics
R. Utili, R. Casillo, E. Ragone, S. Cuccurullo, A. Di Popolo, R. Zarrilli, 
P. Mocavero, N. Galdieri, A. Mattei

Department of Anesthesia, Analgesia, and Intensive Care, 
Anesthesia and Reanimation, Naples, Italy

Background and Goal of Study: The rapid emergence of multidrug-resistant
Acinetobacter baumannii (Acb) was observed in a tertiary care teaching hos-
pital in Naples (Italy). We studied the clinical characteristics and genetic epi-
demiology of this infection.
Materials and Methods: From June 2003 to July 2004, Acb was isolated
from 75 patients in the cardiorespiratory intensive care unit. SAPS II and
SOFA scores were calculated at admission and at the time of Acb isolation.
Genotype analysis by ApaI digestion and pulsed field gel electrophoresis
(PFGE) was performed in twenty multiresistant Acb isolates.
Results and Discussions: 92% of the Acb isolates showed a multidrug-
resistant (MDR) antibiotype, including ampicillin-sulbactam, carbapenems
and aminoglycosides, but were susceptible to colistin. Acb was responsible
for 39 infections and 36 colonizations. 19 patients showed the presence of
the Acb at the hospital admission, while in 56 it was isolated during the hos-
pitalization. 37 patients had a ventilator-associated pneumonia. Genotype
analysis showed the same macrorestriction PFGE pattern. This profile was
identical to that of an epidemic Acb clone previously isolated in a different
ICU in Naples. Type 1 integron of 2.2 kb was amplified from the chromoso-
mal DNA of all multiresistant Acb clones isolated. Sequence analysis of the
integron showed the presence of three gene cassettes: aacA4, which con-
fers resistance to amikacin, netilmicin, and tobramycin; an unknown ORF;
and blaoxa-20, which confers resistance to amoxicillin, ticarcillin, oxacillin, and
cloxacillin and carbapenems. Crude mortality was 60%. On the basis of the
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SAPS II and SOFA scores, and of the presence of co-pathogens (44
patients), the Acb-attributable mortality was 36%.
Conclusion(s): Reinforcement of surveillance control measures (i.e. tempo-
rary ward closure, proper hand washing and patient care by dedicated
nurses) and combination therapy using colistin, rifampin, and carbapenems,
led to a sharp containment of endogenous infection. An inter-hospital
spread of MDR Acb seemed to be occurring citywide. Rigorous infection
control measures may contain intra-hospital diffusion.
Reference:
1 Zarrilli et al., J.Clin.Microbiol., 42, 946–953, 2004.

Acknowledgements: Supported by MIUR grant (PRIN 04).

A-658
Limitations of central venous pressure and peripheral 
venous pressure agreement in intensive care unit 
patients
S.B. Akinci, A. Salman, M. Kanbak, G. Bagcecik, U. Aypar

Department of Anesthesiology and Reanimation, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Background and Goal of Study: Measuring peripheral venous pressures
(PVP) through peripherally inserted cannulae might be an alternative to
measuring central venous pressures (CVP) (1). Our aim was to determine the
agreement between CVP and PVP measurements in critically ill patients and
to define a subgroup of patients in which CVP can be used interchangeable
with PVP.
Materials and Methods: 24 hour simultaneous paired PVP and CVP mea-
surements were recorded from 41 critically ill patients with a central venous
catheter and a peripheral venous catheter on the dorsum of the hand. The
range of agreement was defined as mean bias �2SDc (corrected standard
deviation for repeated measurements from same individuals) as described
by Bland and Altman (2). According to this approach patients were divided
in two groups; good agreement group, poor agreement group. �2-test,
Mann-Whitney-U tests were used to compare the two groups.
Results and Discussions: In 94 (	10%) measurements pairs the biases
were outside the �2SDc limits of agreement. There were no difference
between the two groups regarding vital functions and total fluid balance dur-
ing 24 hours of measurements.

CVP-PVP Agreement

Good (n � 15) Poor (n � 26)

Age (years) (mean � SD) 42 � 25 37 � 24
Male/Female 7/8 8/18
APACHE II score 18 � 8 16 � 9
Admission diagnosis 
Respiratory/hemodynamic/neurologic/sepsis 10*/4/0/1 1/19/3/3

Postoperative patients 12 22
Patients requiring mechanical ventilation 14 20
Bias between CVP and PVP �7 � 2 �7 � 5
Measurements pairs with disagreement 0(0–0) 2(1–10)*

*p � 0.05 between the two groups

Conclusion(s): PVP measurements might be an alternative to CVP mea-
surements only in a selected group of ICU patients with respiratory problems
but without hemodynamic instability.
References:
1 Munis JR, Bhatia S. Anesth Analg 2001; 92: 172–9.
2 Bland JM, Altman DG. Lancet 1986; 1: 307–10.

A-660
Implicit memory formation during sedation with propofol
D. Hadzidiakos, S. Petersen, P. Martinez Vazquez, B. Rehberg-Klug

Department of Anaesthesiology, Charité Campus Mitte, Berlin, Germany

Background and Goal of Study: Awareness and explicit memory occur in
0.2% of noncardiac and nonobstetric surgical cases. Data concerning the
incidence of implicit memory are conflicting. Several studies indicated
implicit memory formation in anesthetized or sedated patients (1). Explicit
and implicit memory may lead to psychological morbidity following anaes-
thesia as well as ICU sedation. It was our goal to determine the incidence of
explicit and implicit memory at a concentration of propofol corresponding to
the C50 for loss of consciousness (LOC).
Materials and Methods: 20 patients were enrolled in the study group.
Patients received spinal anaesthesia for intraoperative analgesia and a tar-
get controlled infusion of propofol with a target concentration of the age-
adjusted C50 for LOC (2). 10 nouns were presented in random order (10

repetitions) via headphones during a steady state propofol effect site con-
centration. Depth of sedation was assessed according to the OAA/S and by
recording the BIS (Version 3.1) and the AAI Index (AEP Monitor/2,
Danmeter). Postoperative testing included a structured interview and a
recognition task for explicit memory and a wordstem (WS) completion task
for implicit memory. Distractor words were used to determine the rate of
spontaneous correct responses.
Results and Discussions: We found no explicit memory formation. WS
completion test showed significantly more correct results for test words than
for distractor words (p � 0.016, one-sided Mc Nemar test). BIS, AAI and
OAA/S averaged over the time of word presentation (18 min) did not differ
between patients with and without implicit memory (Mann-Whitney-U-test).
However sample size was too small to detect minor differences.
Conclusion(s): Implicit memory formation is not suppressed by a concen-
tration of propofol corresponding to the C50 for LOC. Although such con-
centrations are rarely used intraoperatively, they are typically employed for
ICU sedation. In the ICU painful stimulation may additionally enhance mem-
ory (3), which we have found to occur even in the absence of pain.
References:
1 Ghoneim M: Anesthesiology. 1997 Aug; 87(2): 387–410.
2 Schnider TW: Anesthesiology. 1999 Jun; 90(6): 1502–16.
3 Deeprose C: Br J Anaesth. 2004 Feb; 92(2): 171–7.

A-661
Hypokaliaemia and hypomagnesemia during acute 
coronary syndrome
E. Taneva

Department of cardiology, Intensive Care, University Hospital
“Alexandrovska”, Sofia, Bulgaria

Background and Goal: The serum level of Potassium (K�) is routinely
investigated while the serum level of Magnesium (Mg��) is ignored. The aim
of this study is to register the serum level of K� and Mg�� in dynamics in
patients with acute coronary syndrome (ACS).
Material and Methods: The study includes 25 patients, 8 women and 17
men at the average age of 59 years (from 36 to 85 years). 16 patients have
Acute Myocardial Infarction (AMI) and 9 are with unstable angina. The sam-
ples are taken at 3 stages: 1. till the 6-th hour from registration 2. at 24-th
hour and 3. at the 3-rd day. The substitution is made with Kalium-
Magnesium asparginat (Panangin – Gedeon-Richter) at the 48-th hour intra-
venous. After that throught the mouth. The correlation between the serum
levels of K� and Mg�� at the different stage is investigated.
Results: 80% of patients in I-st stage have hypokaliaemia at average of
3,15 mmol/l (from 2,3 to 3,3 mmol/l) and 28,98% of them have hypomagne-
semia. After substitution with Panangin (K� 80 mmol and Mg�� 83 mmol
intravenous) for first two day and K� 56 mmol and Mg�� 58 mmol p.o. at the
3-rd day the lower serum level of K�remains in 28% of patients while hypo-
magnesemia is corrected. The correlation of serum level of K�:Mg�� is 2,76
(from the first sample); 4,48 (from second stage) and 4,39 (from the last).
Conclusion: Hypomagnesemis is transitory and there is no sign of the 3-rd
day, while hypokaliaemia is corrected slower in patient with ACS. The cause
of the transient hypomagnesemia observed in the early stage of ACS is the
enhancement of lypolysis, induced by catecholamine excess, and the higher
level of free acids in the blood.
References:
1 Eisenberg MJ, Magnesium deficiency and sudden death, Am. Heart J, 1992, 124,

544–549.
2 Fazekas T. et al., Magnesium and the Heart: Antiarrhythmic Therapiy with

Magnesium, Clin. Cardiol., 1993, 16, 768–774.

A-662
Effect of hyperbaric oxygen treatment on the serum
malondialdehyde levels in the experimental CO poisoning
M. Ozsoy, S. Pocan, M. Gokben, T. Ozkilic, C. Tutuncu, S. Ozkan

Department of Anesthesiology & Reanimation, Gata Haydarpasa Training
Hospital, Ýstanbul, Turkey

Background and Goal of Study: We intended to research the changes in
serum malondialdehide (MDA) levels in experimental acute carbon monox-
ide (CO) poisoning and the effect of different oxygen treatment protocols.
Material & Methods: Sixty Sprague Dawley rats were separated randomly
into 6 groups. CO in 2000 ppm concentration was applied for one hour to
Groups I, II and III, for two hours to Group IV, V, VI. After the poisoning proce-
dure, 100% NBO2 for 1–1,5 hours was applied to Group I and IV, 2ATA 100%
HBO2 for 1–1,5 hours to Group II and IV and 3ATA 100% HBO2 for 1–1,5
hours to Group III and VI respectively. For the measurements of COHb and
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MDA levels, 1.5 ml blood samples were taken in pre-poisoning (C1-M1),
post-poisoning (C2-M2) periods, after treatment (C3-M3) and after 24 hours
(C4-M4).
Results and Discussion: In all groups, COHb levels were increased after CO
poisoning at C2 (p � 0.001). They dropped to 2%,1% respectively after dif-
ferent treatment protocols. However, the increase in MDA levels continued
at M2 and M3 in all groups. At M4 while MDA levels of 100% NBO2 and 2ATA
HBO2 groups were significantly high (p � 0.05) compared to control (M1)
values, MDA levels of 3ATA HBO2 group decreased to control values.
Conclusion: Serum MDA levels could be used as a marker, pointing the
severity of lipid peroxidation and the effectiveness of treatment protocols (1).
It was also concluded that following the serum MDA levels were important in
decreasing the incidence of early and late neurological sequells and among
the oxygen treatment protocols for lowering MDA levels, improving oxidative
stress, 3 ATA 100% HBO2 for 1,5 hour was the most effective modality.
Reference:
1 Piantadosi CA. Respr. Care Clin. N. Am. 1999; 5(2): 183–202.

A-663
Increased superoxide production after intermittent pringle
maneuver
D.G. Lim, T.G. Kim, K.H. Kwak, Y.H. Jeon, S.O. Kim, W.Y. Baek, 
J.G. Hong, J.W. Park

Department of Anesthesiology and Pain Medicine, Kyungpook National
University, Daegu, Republic of Korea

Background and Goal of Study: The Pringle maneuver (PM), hepatic
inflow occlusion, during hepatic surgery reduces intraoperative bleeding and
blood transfusion requirement (1), but hepatic ischemia/reperfusion injury
(IRI) is inevitable. Xanthine oxidase (XO) can serve as a critical source of
ROS that contribute to inflammatory signaling, IRI and impaired vascular
function (2,3). The authors followed changes of plasma XO activity and
superoxide production during hepatic surgery under PM and the influence of
XO on endothelium-dependent vascular relaxation.
Materials and Methods: Eleven patients that underwent hepatectomy
under intermittent PM were studied. Blood was withdrawn before PM and 20
minutes after final reperfusion. Plasma XO activity was measured using a
spectrophotometer. Superoxide production was measured by cytochrome c
reduction by plasma XO. The influence of XO on endothelium-dependent
relaxation was assessed in isolated rat aortic ring segments, which were
incubated with/without XO. NADH was added 15 min before isometric ten-
sion measurements as a substrate.
Results and Discussions: After final reperfusion, plasma XO activity had
increased four-fold with a concomitant increase in superoxide production.
The XO � NADH-dependent inhibition of vascular relaxation was reversible
by addition of CuZn SOD.
Conclusion(s): Significantly more XO is released into the systemic circula-
tion after intermittent PM, with subsequently increased superoxide produc-
tion. The impaired nitric oxide bioavailabity by the XO-induced superoxide
after intermittent PM indicates hepatic surgery under PM might be benefi-
cially managed using antioxidative drugs or anesthetics with a known
antioxidative effect.
References:
1 Stephensen KR. Ann Surg 1988; 208: 679–687.
2 Suzuki H. Proc Natl Acad Sci USA 1998; 95: 4754–4759.
3 Landmesser U. Circulation 2002; 106: 3073–3078.

A-664
Evaluation of central vein catheter thrombosis in ICU patients
M. Bahar, A. Ekinci, I. Haci, D. Egeli

Department of General Intensive Care Unit, VKV American Hospital,
Nisantasi, Turkey

Background and Goals: Asymptomatic catheter-related central vein throm-
bosis (CVT) which is diagnosed by venographic studies is mentioned to be as
high as 66%. Moreover, when thrombosis occurred, the risk of catheter
related sepsis was declared to be 2.6% higher. In this prospective study we
aimed to diagnose CVT early as possible, its incidence and risk factors.
Material and Methods: ICU patients that needed a central venous access
for at least 48 hours were included in this prospective study. The catheters
were inserted via internal jugular or subclavian vein at bedside under asep-
tic conditions using the Seldinger technique. Diagnosis of vein thrombosis
was detected by color Doppler ultrasound examination performed in less
than 24 h after catheter removal. The protocol was approved by the ethic
committee.
Results: One hundred and thirty three patients (56 F, 77 M), mean 59.2
years old (18–91 years), were included in the study. Catheters mean duration

time was 11.2 days and duration of insertion mean time was 6.06 min
(4–20 min). In 116 patients catheter insertion was performed with a single
puncture, in 14 patients with double and in 3 patients with 3 puncture.
Catheter localization in the patients were as follows: in 101 patients right
subclavian vein, in 21 patients left subclavian vein, in 8 patients right internal
jugular vein and in 2 patients left internal jugular vein. Catheter related
thrombosis was diagnosed in 5 patients (3.75%) while catheter infection
was seen in 1 patient (0.8%).
Discussion: Generally the chemotherapeutic agents administered via the
central vein catheter have thrombogenic effect. When we study our CVT
diagnosed 5 patients we found out that all of them were over 50 years old,
the mean catheter duration time was 8.8 days. But these results were not
statistically significant when compared with the other patients under 50
years old and more than 8.8 days of mean catheter duration time. Out of 118
patients who were not under anticoagulation therapy 4 had CVT while 15
patients who had anticoagulant therapy 1 had CVT diagnose which was
found statistically insignificant (p 	 0.05).
Conclusion: We suggest that in order to get clinical significance of the
causes that effect CVT, more sensitive investigations with higher number of
patients must be studied.

A-666
Importance of nasopharyngeal sampling in the infection
control of ICUs
A. Molnar, Z. Peto, E. Hajdu, R. Benko, A. Hortobagyi

Department of Anaesthesiology and Intensive Care, University of Szeged,
Szeged, Hungary

Background and Goal of Study: ICU patients are at high risk to acquire
nosocomial infections, which could greatly influence the clinical outcome.
Hence the early detection of these infections and the adequate antimicrobial
treatment are essential. We aimed to screen nasal colonisation and deter-
mine development rate of severe clinically and microbiologically proven
infections (pneumonia, sepsis) caused by identical bacteria.
Materials and Methods: This retrospective study was performed for the
1999–2001 period at our 6-bed tertiary referral surgical ICU. All patients who
were expected to stay over 48 hours at the ICU were routinely screened for
nasal carriage of micro-organisms at admission and afterwards continuously
(nasal swabbing on every 3rd day of stay). Positive endotracheal aspirates
and positive blood cultures were retrieved for those patients who had
proven nasal colonisation and were on antibiotic course due to clinically evi-
dent nosocomial infections.

Microbiologically positive endotracheal aspirates (EA) and blood cultures
(BC) were analysed for the presence of identical bacteria previously found
by nasal swabbing (NS).
Results and Discussions:

2001 2002 2003 Total

NOP 136 133 139 408
NS� 21 55 66 142
NS� and EA� 12 23 30 65
NS� and BC� 0 2 1 3
NS� and EA� and BC� 1 2 1 4

NOP: Number of admitted patients with over 48 hour stay at ICU; �: positive culture.

Conclusion(s): Based on our results nearly 50 percent of patients with pos-
itive culturing of nasopharyngeal samples are expected to develop severe
systemic nosocomial infections caused by identical pathogen and required
antimicrobial treatment. Nasal swabbing can be of help in the early start of
targeted antibiotic therapy and therefore can shorter the length of stay and
lower healthcare expenses. Further studies are needed to determine the
predictive value of nasopharyngeal sampling.

A-667
Surgical patients needing postoperative intensive care: a
survey in Catalonia
V. Mayoral, J. Canet, S. Sabate, J. Castillo, A. Alcon, X. Santiveri, 
G. Garcia Mora, J. Fornaguera

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

Background and Goal of Study: Progress in surgery and anaesthesia has
gone parallel with the development of intensive and high dependency care
units. Within an extensive survey of anaesthetic activity in Catalonia in 2003
(ANESCAT), we quantified and analysed characteristics of the patients
requiring intensive postoperative care (IPOC).
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Materials and Methods: We designed a prospective and cross-sectional
survey using information reported by anaesthesiologists through a question-
naire for every anaesthetic procedure performed during 14 randomised days
along 2003. All public and private hospitals (131) practising anaesthesia
around Catalonia (6.704.146 inhabitants) participated in the survey. The level
of postoperative care required for every procedure was recorded. We calcu-
lated proportion of patients requiring IPOC and extrapolated to the entire
activity and general population comparing patient characteristics.
Results and Discussions: A total of 23,136 questionnaires were collected.
The proportion of patients needing IPOC was 7.7%, which extrapolates to
44,686 patients annually. The remaining only required recovery unit supervi-
sion. The median age (percentile 10–90%) of patients was 61 years (24–79).
Distribution by gender was (54.8% male vs. 45.2% female). Those patients
classified preoperatively as urgent (excluding obstetric cases) required IPOC
more frequently (18.7% urgent vs. 7.9% elective). The percentage of ASA I,
II, III and �IV patients status classification requiring IPOC were (2.7%; 5.6%;
11.9%; 43.4%) respectively. The most frequent procedures derived were
general surgery (25.1%), orthopaedics (25.0%) and cardiac surgery (10.8%).
Surgical specialities with the highest proportion of patients requiring IPOC
were cardiac (90.2%), thoracic (45.6%) and neurosurgery (44.3%).
Conclusion(s): About 0.66% of the Catalonian population has needed an
intensive postoperative care unit during 2003. This figure is clearly higher to
those observed in other national surveys (1). We foresee an increase in
resources of IPOC due to increase in the number of oldest patients and more
comorbidity among surgical population.
Reference:
1 Minerva Anestesiol 2004; 70: 473–91.

A-668
Risk of pathogen growth in propofol administration systems
M.A. Staber, M. Whitelaw, F.J. de Villiers, J. Green, E.A.C. Biggs

Department of Anaesthesia, Inverclde Royal Infirmary, Greenock, 
United Kingdom

Background and Goal of Study: Propofol is a short-acting intravenous
anaesthetic agent, containing egg phosphatide, soya-bean oil and glycerol
but no antimicrobial preservatives. Propofol has been implicated in hospital
acquired infections and manufacturers insist on asepsis throughout the infu-
sion period (1). Propofol infusions are often maintained for more than 24
hours, mainly in ICU at room temperature. We postulated that contamination
of such infusion systems with pathogenic organisms could lead to sustained
seeding of patients’ bloodstreams with increasing numbers of pathogens.
This study was undertaken to establish (i) the ability of common pathogens
to multiply in Propofol at room temperature, and (ii) the ability of pathogens
to migrate upstream and multiply in the Propofol reservoir.
Materials and Methods: Four common local pathogens (MRSA, P aerugi-
nosa, P mirabilis and C albicans) were inoculated separately into Propofol,
incubated at 35°C and periodically subcultured. Subsequently, administra-
tion setups were contaminated at probable entry sites (mechanical junc-
tions) with an equal mixture of the four pathogens. Systems were maintained
at room temperature, sampled at 2 and 18 hours, sub-cultured onto blood
(Oxoid) and cled (Oxoid) agar, and incubated in air at 35°C. Inoculum
weights of 100 cfu/ml were used throughout, equalling the maximum total
organism load on hands of Healthcare Workers (HCW) in our hospital.
Appropriate controls were performed throughout.
Results and Discussions: Maximum inoculum weight from HCW hands in
our hospital was 100 cfu. At 35°C MRSA, P aeruginosa, P mirabilis and C
albicans grew exponentially in propofol. No growth or upstream migration
occurred at room temperature over 24-hours.
Conclusion(s): At 35°C propofol is an efficient growth medium for common
pathogens, but at room temperature the pathogens MRSA, P aeruginosa, P
mirabilis and C albicans were unable to multiply or migrate upstream in infu-
sion systems. At low inoculum weight and room temperature, Propofol does
not increase the risk of bloodstream contamination with exponentially multi-
plying pathogens.
Reference:
1 Trepanier CA, Lessard MR. Can J Anesth 2003; 50: 533–537.

A-669
Haemodynamic monitoring during lung recruitment: 
ScvO2 or CO?
A. Mikor, I. Toth, T. Leiner, T. Szakmany, Z. Molnar

Department of Anaesthesia and Intensive Therapy, University of Pecs, 
Pecs, Hungary

Background and Goal of Study: High intrathoracic pressures during lung
recruitment may cause haemodynamic instability (1). The question in this

study was whether central venous oxygen saturation (ScvO2), CVP or MAP
monitoring could replace cardiac output (CI) measurements during lung
recruitment.
Materials and Methods: 10 patients suffering from ARDS were recruited.
All patients were ventilated in pressure control mode (FiO2 � 1.0, respiratory
rate � 20, I:E � 1:1). Following basic haemodynamic measurements and
blood gas analysis alveolar recruitment was done: PEEP was set at 26 of
cmH2O then 40 cmH2O of pressure amplitude was applied for 40 seconds.
Optimal PEEP was then determined as follows: VT was reduced to 4 ml/kg,
then the PEEP was reduced from 26 by 2 cmH2O in every 4 minutes and the
optimal PEEP was defined as 2 cmH2O above the level of PEEP, where the
PaO2 suddenly dropped by 	10%. After setting the PEEP at the optimal
level, the “40/40” manoeuvre was applied again and the tidal volume was
set as 6 ml/kg. Haemodynamic parameters determined by arterial thermo-
dilution (PiCCO) and ScvO2 were measured during lung recruitment, then in
every 8 minutes till the optimal PEEP was reached. For statistical analysis
Pearson’s correlation was performed.
Results and Discussions: There was a significant positive correlation
between CI and ScvO2 (r � 0.432, p � 0.002), significant negative correla-
tion between CI and CVP (r � �0.402, p � 0.003) and no correlation was
found between CI and MAP (r � �0.180, p � 0.89).
Conclusion(s): The results of this pilot study suggest, that ScvO2 monitor-
ing may be an alternative to invasive haemodinamic monitoring during lung
recruitment or when defining optimal PEEP in ARDS.
Reference:
1 Lichtwark-Aschoff M, Zeravik J, Pfeiffer UJ. Intensive Care Med 1992; 18: 142–147.

A-670
Hyperthermia at intensive care of tickborne
meningoencephalitis severe courses
A. Lopatin, S. Antonov, A. Phillipov, V. Chigray

Department of Anesthesiology, Hospital, Khabarovsk, Russia

Tickborne virus meningoencephalitis (TBME) is an infectious disease widely
spread on territory of Russia, some Asian and European countries. With its
severe courses like meningoencephalitis, poliomyelitis, poliencephalitis and
poliencephalomielitis lethality up to present time reaches 70–90%. Before
1970th patients mostly died from severe courses of meningoencephalitis in
acute period of the disease but in the period of 1999 and 2003 there were
observed no cases of lethality from meningoencephalitis itself but it was
caused by its complications.
Goal: To define significance of hyperthermia in intensive therapy at severe
cases of Tickborne meningoencephalitis.
Materials and Methods: Analyses of 38 records of treatment patients with
severe cases of Tickborne encephalitis were performed. All patients showed
brain edema, body temperature 38–39°C. impairment consciousness level
up to 11–12 score at Glasgo scale, bulbar disturbances up to 12–13 score at
Pittsburg scale. All patients were artificially lung ventilates (ALV) from the first
day their staying at the hospital. There were defined two groups of patients.
The first group (control) of 18 patients received traditional treatment according
to a record not including hyperthermia and the second group (experimental)
of 20 patients together with traditional therapy undergone hyperthermia.
Hyperthermia was conducted from the first hours of patient’s admittance to
the Intensive care unit. Hyperthermia was reached by lowering body tem-
perature to 32–34°C covering head with ice. Hyperthermia was applied within
two or three days and then evaluation of neurological status was made. If
brain edema clinics remain hyperthermia was continued up to five days. ALV
continued till full spontaneous breathing restored.
Results: Lethality in control group made 65% in experimental group it
made 35%.

Period of coma with the patients of the first group was within 10–15 days
and in the second group it made 4–6 days.
Conclusions: Hyperthermia is an effective method in complex therapy of
acute faze of meningoencephalitis.

A-671
The relationship of oxygen consumption and sedation state is
modified by a greater surgical invasion
K. Yamashita, Y. Terao, M. Takada, Y. Ando, A. Fujinaga, M. Fukusaki, 
K. Sumikawa

Department of Anesthesia, Nagasaki Rosai Hospital, Sasebo, Japan

Background and Goals: It is known that oxygen consumption index (VO2I)
in postoperative patients depends on the depth of sedation (1). On the other
hand, VO2I was also influenced by inflammation (2). This study was carried
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out to clarify whether the relationship of VO2I and the depth of sedation
could be influenced by the degree of surgical invasion.
Materials and Methods: We studied 30 patients undergoing either major
abdominal surgery (group A; n � 24) or anterior-posterior cervical spine sur-
gery (group B; n � 6), who required mechanical ventilation overnight post-
operatively. VO2I was measured with Puritan-Bennett 7250 Metabolic
Monitor. In addition to VO2I measurements, Ramsay sedation scale (RSS)
was evaluated by the nursing stuff. The measurement was done after the
patients rested for at least 30 minutes. The measurements were made every
2 hours, and a total of 168 measurements was performed. Midazolam was
used for induction and maintenance of intravenous sedation after admission
to the ICU. The initial dose was 0.04 mg/kg/hr and the dose was adjusted by
varying the dose by 10% increase or decrease to maintain the adequate
depth of sedation (RSS 3–5). The depth of sedation was classified into 3
states, ie, light sedation (RSS 2–3), moderate sedation (RSS 4) and heavy
sedation (RSS 5–6). CRP was evaluated as deltaCRP, the difference between
the preoperative values and the values 2 days after operation.
Results and Discussions: Data are presented mean plus minus SD.
deltaCRP of group A was significantly higher than that of group B (15.7 plus
minus 8.2 mg/dl and 7.1 plus minus 4.3 mg/dl, respectively). The heavy seda-
tion state showed a significantly lower value of VO2I compared with the
moderate and light sedation states in group B. In contrast, there was no cor-
relation between VO2I and RSS in group A.
Conclusion(s): The results of deltaCRP show that group A had a greater
degree of inflammation than group B. The results suggest that the inflam-
matory state could modify the relationship between sedation and oxygen
consumption.
References:
1 Terao Y, Miura K, Saito M et al. Crit Care Med 2003; 31: 830–833.
2 Moriyama S, Okamoto K, Tabira Y et al. Crit Care Med 1999; 27: 2133–2136.

A-674
Could we rely on a new portable echocardiograph to assess
bedside haemodynamics in the critically ill?
I. Deblaere, R. Amà, S. Bouchez, J. Heerman, J. Poelaert

Department of Cardiac Anaesthesia & Postoperative Cardiac Surgical,
University Hospital, Gent, Gent, Belgium

Background and Goals: The classic echocardiography machine is large
and bulky. Till now, visualisation with portable echocardiographs was 
limited. We aimed to evaluate for the first time in Europe an echocardiograph
in notebook format for clinical use in an ICU.
Material and Methods: A Vivid 7 echocardiograph (GE Ultrasound, Horton,
Norway) was compared with a new handheld device, Vividi (GE Ultrasound,
Haifa, Israel). We studied 25 cardiac surgical patients. All patients underwent
two consecutive transthoracic echocardiographic examinations, performed
by two independent anaesthetists, well trained in echocardiography. After
measuring left ventricular end-systolic and diastolic area, mean aortic valve
area (AVA) and time velocity integral of the flow across the aortic valve (TVI),
we calculated: stroke volume (SV), cardiac output and fractional area con-
traction (FAC). Agreement between the haemodynamic measurements was
assessed with ANOVA multi-variance analysis and a Bland and Altman
analysis.
Results and Discussion: The intraobserver and interobserver variability
were respectively 3–7% and 4–7%.

Conclusions: Limits of agreement for area measurements (FAC) are com-
parable with those of combined Doppler and area measurements (SV). The

mean of the difference between the two devices approaches the zero line
suggesting reliable imaging with the handheld device permitting adequate
evaluation of global haemodynamics.

A-675
Family needs in the Intensive Care Unit: development of a
questionnaire
K. Stricker, S. Bugnon, S. Niemann, J. Wurz, H.U. Rothen

Department of Intensive Care Medicine, Klinik für Intensivmedizin, Bern,
Switzerland

Background and Goal of Study: Survival and quality of life are the primary
aims in medicine. Another important aspect is satisfaction of needs of
patients and next of kin1. Validated instruments for assessment of family
needs and satisfaction have been developed for North America2. No instru-
ment exists in Europe, except for France3. This study assesses content
validity of such a questionnaire.
Materials and Methods: A German version of a validated questionnaire2

was created. The translated instrument was presented to patients, next of
kin, ICU nurses and ICU physicians to assess content validity including the
following: understandability of each of the 42 items of the questionnaire, rel-
evance of each item, appropriateness of wording, length, completeness of
the questionnaire, range of answers and overall impression.
Results and Discussions: 39 questionnaires with sufficient answers were
returned.

Overall impression Excellent or very good 71.8%
Satisfactory 10.3%
Unsatisfactory or poor 5.1%
Empty 12.8%

Coverage* Absolutely or mostly complete 82.0%
Reasonably complete 2.6%
Unsatisfactory or poor 0.0%
Empty 15.4%

Overall understandability** 90.0%
Overall relevance to Swiss culture ** 85.5%

*All aspects of medical treatment and nursing are covered.
**Only results for excellent/good are shown.

Based on the inquiry, questions with agreement �90% were discussed 
and 13 of them were rephrased in a roundtable to further improve 
understandability.
Conclusion(s): This preliminary German questionnaire concerning family
needs in the ICU shows good content validity. As compared to the original
questionnaire2 no questions had to be omitted or added. To assess con-
struct validity, reliability, sensitivity and feasibility a follow-up study is under
way.
References:
1 Pochard F et al., Crit Care Med 2001; 29: 1893–7.
2 Heyland DK, J Crit Care 2001; 16: 142–9.
3 Azoulay E, Am J Respir Crit Care Med 2001; 163: 135–9.

Acknowledgement: supported in part by Astra Zeneca.

A-676
The role of probiotics in preventing multiple-trauma patients
from infections in Intensive Care Unit (I.C.U.)
D. Boura, A. Kakavouli, P. Botsis, M. Stavropoulou, E. Ioannidou

1st I.C.U., KAT Hospital Greece, Kifissia, Greece

Background and Goals: Infections, in I.C.U. multiple-trauma patients (head
trauma, thoracic trauma, surgical trauma, fractures), is a big nightmare for
I.C.U. doctors. The administration of antibiotics in preventing such infec-
tions has caused many discussions. Is the PROBIOTICS administration, a
solution in preventing these infections?
Material and Methods: We have studied, starting from the day of entrance
in I.C.U., 35 multiple trauma patients (20 male, 15 female), aged between 25
and 50 years, with APACHE II SCORE � 10 and ISS: 8 � 2. (Patients with
peritonitis and abdominal operation have been excluded.) These patients
have been randomly assigned in 2 groups, group A (18 patients) and group
B (17 patients): The patients of group A, from their first day in I.C.U., have
received both treatment for their subjacent problems and Saccharomyces
bulardii (caps ultra-levure), two capsules every 6 hours, for 10 consecutive
days. The patients of group B have received treatment only for their subja-
cent problems. Alimentation through feeding tube has been given in both
groups. Laboratory tests, such us blood tests, urine tests, rectum tempe-
rature, chest radiograph, trachea and urine culture, blood culture were 
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performed everyday, in both groups. Symptoms like vomiting and diarrhoea
were being monitored.
Results: The administration of Saccharomyces bulardii (caps ultra-levure)
was well accepted, without side effects. During the first 10 days from the
day of entrance in I.C.U., in group A two (2) cases of certified infection have
been noted, whereas in group B seven (7) cases of certified infection have
been noted. The difference between the two groups is statistically significant
(p � 0,04).
Conclusions: The administration of Saccharomyces bulardii as prophylaxis
to I.C.U. patients, reduces the danger of a future infection to them.
Saccharomyces bulardii (caps ultra-levure) is well accepted by the patients
and the cost of treatment is very low.
References:
1 Colum Dunne et al. Antonie van Leeuwenhoek 1999;76: 279–292.
2 Cremonini F. Aliment Pharmacol Ther 2002; 16: 1461–1467.
3 Ailsa L. J Clin Gastroenterol 2003; 36 (2): 111–119.

A-677
Voltage-gated sodium channel changes in NMJ during sepsis
B. Rossignol, G. Kiss, G. Gueret, C.C.A. Arvieux

Department of Anesthesiology, Hospital, BREST, France

Background and Goal of Study: Sepsis is one of multiple factors respon-
sible for polyneuropathy in the ICU. Voltage-gated sodium channels (Na(v)s)
in neuromuscular junctions (NMJ) play a role in the propagation of the action
potential. The objective of our work is to study the impact of sepsis on the
functionality of Na(v)s.
Materials and Methods: The study was realised on two groups of rats:
group S rats underwent caecal ligation and puncture and C rats were the
control group. Using the patch-clamp technique in isolated rat flexor digito-
rum brevis myofibers, we investigated the electrophysiological effects on
Na(v)s 10 days after the start of sepsis.
Results and Discussions: 63 and 36 measurements were realised in group
S and C respectively. Voltage dependence of peak Na� conductance (gNa)
was low 10 days after the start of sepsis. We conclude that it is possible to
calculate from conductance the number of open gate channels (nb S: 279 vs
C 498). The magnitude of Na� current amplitude (Im) was diminished.
However the activation �m and inactivation �h constants of gate channels
were identical. The half inactivation potential V1/2 was significantly different.

S C p

Im (nA) 1.84 � 0.14 4.89 � 0.662 �0.05
gNa (mS/cm2) 9.3 � 0.005 16.6 � 0.004 �0.05
�m (ms) 0.223 � 0.02 0.173 � 0.026 0.14
�h (ms) 0.40 � 0.012 0.44 � 0.024 0.17
V ½ (mV) �40.24 �36.6 �0.05

Sepsis attenuates sodium channel activity, decreases the peak Na(�) cur-
rent amplitude and the conductance without modifying the opening proper-
ties of channel gating.
Conclusion(s): These results show that sepsis induces modification of the
electrophysiology of Na(v)s at NMJ. This can be due to modification of the
number of channels, or variation of their subunits. Further studies must be
done to confirm this hypothesis.

A-678
Euglycemic hyperinsulinemia in a ewe septic shock model
F. Su, Z. Wang, B. Alejandro, V. Colin, Y. Cai, J.-L Vincent

Intensive Care Dept, Erasme University Hosptial, Brussels, Belgium

Introduction: Euglycemic hyperinsulinemia (EH) has been shown to reduce
plasma concentrations of tumor necrosis factor alpha in lipopolysaccharide-
induced systemic inflammation in pigs (1). The aim of our study was to inves-
tigate whether EH could improve survival in a sheep septic shock model.
Methods: Fourteen anesthetized, mechanically ventilated, hemodynami-
cally monitored sheep received 1.5-gram/kg body weight feces intraperi-
toneally to induce sepsis. After two hours, animals were randomized to: 
EH group (n � 7) – insulin 0.25 U/kg/hour, 20% glucose (to maintain blood
glucose 40�90 mg/dl), and potassium (to maintain potassium level
4.0�5.5 mmol/L); control group (n � 7) – no insulin. Ringer’s lactate
(RL) � hydroxyethyl starch (Voluven) (volume ratio � 1:1) was titrated to
maintain pulmonary artery occlusion pressure (PAOP) at baseline level
throughout the experimental period without administration of any antibiotics
or vasoactive drugs. The animals were followed until spontaneous death or
for a maximum of 30 hours.

Results: There were no differences between groups in blood glucose or
potassium concentrations. Arterial insulin concentration was significantly
higher in the EH group. Time to develop hypotension and oliguria was simi-
lar in both groups. PaO2/FiO2 decreased in both groups. Interleukin-6 (IL-6)
levels initially increased in both groups but decreased more in the EH group
than in the control group (p � 0.05). There was no difference in survival time
(19.9 � 2.2 vs 17.8 � 2.7 hours, EH group vs control group respectively,
p � 0.54).
Conclusion: In this clinically relevant septic shock model, EH seemed to
have anti-inflammatory effects, reflected by lower IL-6 concentrations.
However, EH did not have beneficial effects on hemodynamics, organ func-
tion, or survival.
Reference:
1. Brix-Christensen V et al. Anesthesiology. 2004 Apr;100(4):861–70.

A-679
Can liver perfusion improve by adding dobutamine to
norepinephrine in septic shock?
T. Leiner, I. Toth, A. Mikor, Z. Molnar

Department of Anaesthesia and Intesive Therapy, University of Pecs, 
Pecs, Hungary

Background and Goal of Study: To investigate the effect of dobutamine
when added to norepinephrine on liver perfusion as measured by the plasma
disappearance rate (PDR) of indocyanine green (ICG) in septic shock.
Materials and Methods: 10 patients fulfilling the criteria of septic shock
were recruited in this auto-control clinical trial. Mean arterial pressure (MAP)
was kept above 70 mmHg with norepinephrine and invasive haemodynamic
monitoring by PiCCO was commenced. Hypovolaemia as indicated by
intrathoracic boold volume index (ITBVI) �850 ml/m2, was corrected and
then the ICG PDR was measured by the LiMON, by giving 0.25 mg/kg ICG.
If PDR � 18% dobutamine was administered at a rate of 5 
g/kg/min. After
60 minutes of treatment haemodynamic and PDR measurements were
repeated. Blood samples were taken when haemodynamic stability by nor-
epinephrine was achieved (t0) and after one hour of inotropic support (t1).
Serum lactate, CRP, PCT levels, liver and renal function and blood gas
analysis (arterial and central venous) were performed. For statistical analysis
paired sample T-test was used.
Results and Discussions: There was no difference in cardiac output
(4.0 � 0.9 vs. 4.0 � 0.9 L/min/m2, p � 0.91), heart rate (102 � 15 vs.
108 � 25/min, p � 0.95), central venous haemoglobin saturation (76 � 9 vs.
77 � 10%, p � 0.37), and serum lactate levels (1.75 � 1.45 vs.
2.15 � 1.40 mmol/l, p � 0.36) between the two measurement points. PDR
increased slightly but it did not achieve statistical significance (14.7 � 6.7
vs. 16.1 � 8.7%, p � 0.22).
Conclusion(s): The results of this pilot study suggest that routine adminis-
tration of dobutamine to norepinephrine in order to improve liver perfusion in
septic shock cannot be supported, as indicated by the non-significant
change in ICG PDR. These results are in contrast to recent animal data (1),
however, the completion of the study is required to come to firm conclusions.
Reference:
1 De Backer D, Zhang H, Cherkhaoui S, et al. Shock 2001; 15: 208–14.

A-681
Terlipressin or norepinephrine in hyperdynamic 
septic shock: a prospective, randomized study
J. Albanèse, M. Leone, A. Delmas, F. Garnier, C. Martin

Anesthésie et Réanimation, CHU Nord, Marseille, France

Background and Goals: To compare, in patients with hyperdynamic septic
shock, the effects of norepinephrine (NE) or terlipressin (TP) on haemo-
dynamic parameters and renal function.
Material and Method: Twenty patients with hyperdynamic septic shock
were prospectively randomized to receive NE or TP after fluid resuscitation.
Global haemodynamic parameters, oxygen consumption, urine flow, creati-
nine clearance, and arterial blood lactate levels were measured.
Results: Mean arterial pressure, systemic vascular resistance, pulmonary
vascular resistance, and left and right ventricular stroke work were signifi-
cantly increased with both drugs. With TP, but not with NE, a significant
decrease in heart rate (from 113 � 17 to 104 � 11 b � min�1, P � 0.01) and
cardiac index (from 5.1 � 1.7 to 4.2 � 1.6 L � min�1 � m�2, P � 0.05) was
observed, with no change in stroke volume. Oxygen delivery (from
784 � 131 to 701 � 92 mL � min�1 � m�2) and consumption (from 244 � 69 
to 210 � 54 mL � min�1 � m�2) were significantly decreased with TP, but not 
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with NE. Blood lactate concentrations were significantly decreased with
both drugs. Renal function assessed by urine flow, creatinine clearance and
sodium extraction fraction was improved with both drugs.
Conclusions: In patients with hyperdynamic septic shock, both NE and TP
were effective to raise mean arterial blood pressure. With TP, but not NE, the
improvement in blood pressure was achieved at the expense of cardiac
index and oxygen consumption which were significantly decreased. Renal
function was improved with both drugs. Larger studies should be carried out
to further evaluate the impact of these findings on long-term organ dysfunc-
tion or survival of septic shock patients.

A-682
Increasing mean arterial pressure in patients with septic
shock: effects on oxygen variables and renal function 
M. Leone, J. Albanèse, I. Boyadjev, F. Antonini, C. Martin

Anesthésie et Réanimation, CHU Nord, Marseille, France

Background and Goals: The effects of increasing mean arterial pressure
(MAP) were measured on oxygen variables, and renal function in septic
shock.
Material and Methods: Twenty-eight patients with septic shock who
required fluid resuscitation and pressor agents to increase and maintain
MAP 	 60 mmHg were included in a prospective, open-label, randomized,
controlled study. Patients were treated with fluid and norepinephrine to
achieve and maintain a MAP of 65 mmHg. Then, they were randomized in
two groups: in the first group (n � 14), MAP was maintained at 65 mmHg, in
the second group (n � 14), MAP was increased to 85 mmHg by increasing
the dose of norepinephrine. Haemodynamic parameters (MAP, heart rate,
mean pulmonary artery pressure, pulmonary artery occlusion pressure, car-
diac index, systemic vascular resistance index, pulmonary vascular resist-
ance index, left and right ventricular stroke index), metabolic parameters
(oxygen delivery, oxygen consumption-calorimetric method, arterial lactate),
and renal function parameters (urine flow, serum creatinine, creatinine clear-
ance) were measured.
Results: After introduction of norepinephrine, similar values of haemo-
dynamic, metabolic, and renal function parameters were obtained in 
both groups. No changes were observed in group 1 during the study 
period. Increasing MAP from 65 to 85 mmHg with norepinephrine in group 2
resulted in a significant increase in cardiac index from 4.8 � 1.8 to
6.0 � 1.6 L � min�1 � m�2 (P � 0.01). Arterial lactate (3.1 � 1.4 and
2.6 � 1.6 mEq� L�1) and oxygen consumption (247 � 32 and
228 � 52 mL � min�1 � m�2) did not change. No changes were observed in

renal function parameters: urine flow 61 � 38 and 73 � 46 mL, serum crea-
tinine 163 � 182 and 150 � 143 
mol � L�1, and creatinine clearance 48 � 39
and 70 � 68 ml � min1 � 1.73 m2.
Conclusions: Increasing MAP from 65 to 85 mmHg with norepinephrine
neither affects metabolic parameters nor improves renal function.

A-683
A possible role of white adipose tissue in sepsis
M. Leuwer, G. Marx, A. Rushton, A. Axon, G. Masterson, L. Hunter, 
P. Trayhurn

Department of Anaesthesia, The University of Liverpool, Liverpool, 
United Kingdom

Background and Goal of Study: It has recently been established that white
adipose tissue, besides its metabolic role, storing and releasing fatty acids,
has a major role in secreting a variety of hormones and mediators which are
referred to as adipokines.(1)

In particular, it has been suggested that adipose tissue releases pro-
inflammatory cytokines, e.g. IL-6 in response to hypoxia. Thus we felt
tempted to investigate how adipokine expression relates to sepsis in an ani-
mal model.
Methods: After obtaining a Home Office licence under the Animal Rights
Act, we investigated sixteen healthy, non-obese male mice (body weight
25–28 g). Eight animals served as controls, in another eight animals, sepsis
was induced by intra-peritoneal LPS injection. Twenty-four hours after
induction of sepsis, the experimental animals were killed and RNA extracted
from epididymal fat was investigated by real time PCR, in order to quantify
expression of IL-6, IL-18, nerve growth factor (NGF), hypoxia-induced factor
(HIF), adipsin and adiponectin in comparison to controls.
Results: Twenty-four hours after induction of sepsis, real time PCR revealed
significant increases in the expression of IL-6 (500 fold), NGF (10 fold), TNF�

(5 fold) and HIF (3 fold), while there were significant decreases in the expres-
sion of IL-18 (0.4 fold), adipsin (0.15 fold) and adiponectin (0.2 fold).
Conclusions: These results show that white adipose tissue is an organ sys-
tem which actually suffers from hypoxia during sepsis. It responds by a marked
increase in the expression of pro-inflammatory cytokines. At the same time,
the expression of anti-inflammatory cytokines as well as the expression of
adipsin and adiponectin is reduced. Thus, we propose the hypothesis that
white adipose tissue may be an important contributor to the pathophysiol-
ogy of sepsis.
Reference:
1 Trayhurn P and Wood IS. Adipokines: inflammation and the pleiotropic role of white

adipose tissue. British Journal of Nutrition 2004; 92: 347–355.
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A-684
Austrias Nationwide Early Defibrillation Program
R. Fleischhackl, G. Foitik, B. Roessler, F. Singer, H. Domanovits, K. Hoerauf

Department of Emergency Medicine, Medical University of Vienna, 
Vienna, Austria

Background and Goal of Study: Significant improvement of survival and
neurological outcome after out of hospital cardiac arrest (OHCA) has been
reported trough public access defibrillation (PAD). Therefore a nation wide
non-governmental initiative run by the Austrian Red Cross was started in
November 2001 to provide public accessible Automated External
Defibrillators (AEDs). Supported through a multimedia campaign 1785 AEDs
were placed all over Austria until October 2004. Austrian data showed hos-
pital discharge rate after OHCA at 10.6% so far.
Materials and Methods: Data about all OHCA incidences in which AEDs
were used by bystanders irregardless of their profession were recorded
according to Utstein Style since December 2002.
Results and Discussions: 52 incidences where reported over a period of
30 months. 5 cases were excluded due to the use of the AED by professional
first responders. OHCA was confirmed in 44 cases. Shock was indicated 
in 23 out of these 44 incidences (52.3%) and advised correctly in 22 
arrests (95.7%). Correct analysis was impaired by ECG artefacts in one 
case and lead to false negative decision. In presence of non shockable
ECG-rhythms in 18 cases no shock was indicated correctly every time
(100%). Six times no cardiac rhythm was recorded. Mean time from emer-
gency call to first AED shock was 4.78 � 3.08 minutes vs. 9.91 � 3.65
(p � 0,0002) minutes until EMS arrival, as first time point of possible AED

shock by professional helpers. 15 individuals were admitted to an intensive
care unit (65.2%). 11 out of the 15 (47.8 % of all patients found with shock-
able rhythms) primary survivors already left the hospital in good neurological
condition.
Conclusion(s): A significant reduction of “Call-to-shock-time” was
observed resulting in improved survival and neurological outcome. However
the number OHCA incidences were an AED was used was low. Further
research is necessary to clarify cost-effectiveness.
Reference:
1 Caffrey S. L., et. al. Public use of automated external defibrillators. N Engl J Med

2002; 347 (16):1242–7.

A-685
Vasopressin � Milrinone for cardiopulmonary resuscitation
(CPR) in pigs with myocardial infarction – effect on 
cardiac index
T. Palmaers, S. Albrecht, F. Heuser, C. Leuthold, J. Schuettler, B. Schmitz

Department of Anaesthesiology, University Hospital Erlangen, Erlangen,
Germany

Background and Goal of Study: Vasopressin (VP) in contrast to epineph-
rine (EPI) increases coronary perfusion pressure during and after CPR [1].
Milrinone (MIL) compared to placebo improves cardiac index (CI) after CPR
in pigs [2]. Could the combination of VP and MIL, with its absence of beta-
adrenal stimulation, for CPR in pigs with myocardial infarction [3] lead to an
increase of CI?
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Materials and Methods: After institutional approval, a median thoracotomy
was performed in 32 pigs and they were instrumented for measurement of
CI and mean arterial pressure (MAP). After Induction of a 4 minute period of
ventricular fibrillation, the circumflex coronary artery was ligated. All pigs
received a standard open heart CPR according to the ILCOR 2000 guide-
lines. The pigs were randomised into four different vasopressor groups (each
n � 8). G1 (EPI 30 
g/kg); G2 (VP 0.4 IU/kg); G3 (VP 0.2 IU/kg � EPI
15 
g/kg); G4 (VP 0.4 IU/kg � MIL 50 
g/kg bolus over 5 min. and
0.4 
g/kg/min). CI and MAP were measured before CPR and 4,8,15 and
30 min after restoration of a spontaneous circulation (ROSC). ANOVA for
repeated measures was used, p � 0.05 was considered statistically signifi-
cant, all data are expressed as mean � SD.
Results and Discussions: All animals were resuscitated successfully and
showed no significant differences in MAP.

Cardiac index (CI ml/min/kg)

G1 G2 G3 G4

Before CPR 118 � 24 139 � 38 109 � 24 146 � 39
ROSC � 4 113 � 33# 102 � 44# 114 � 15# 169 � 64
ROSC � 8 106 � 42 76 � 27# 117 � 39 128 � 41
ROSC � 15 67 � 22# 70 � 19# 88 � 39 121 � 23
ROSC � 30 66 � 13# 71 � 18# 69 � 36# 121 � 35

#p � 0.05 compared to G4.

Conclusion(s): VP � MIL compared to all other groups improves signifi-
cantly CI without a decrease in MAP. It therefore could be an alternative to
ADR for CPR and should be further investigated.
References:
1 Lindner K. et al., Circulation 1995(91)1:215–221.
2 Niemann J. et al., Circulation 2003(108)24:3051–55.
3 Palmaers T. et al., EJA 2004(21) Suppl 32:184.

A-686
Impairment of correct ECG-analysis of automated external
defibrillators due to electromagnetic interference
B. Roessler, R. Fleischhackl, F. Singer, W. Nitsche, K. Hoerauf

Research Department, Research Institute Vienna Red Cross, Vienna,
Austria

Background and Goal of Study: Automated External Defibrillators (AEDs)
have been designed to provide lifesaving shocks within the first, decisive
minutes after sudden cardiac arrest. As ECGs are obtained from the body
surface, electromagnetic fields were detected to weaken signal quality [1].
We tested the hypothesis that strong electromagnetic fields are not able to
impair correct ECG-analysis and produce wrong positive shocks in AEDs
currently available in Austria.
Materials and Methods: Five AEDs were tested: Access® (Access
Cardiosystems), CR�® (Medtronic), Fred Easy® (Schiller), HS1® (Philips),
Responder® (GE Healthcare). Four sites were selected in a transformer sub-
station, which provided strongest electromagnetic fields generated by high
voltage power lines (50 Hz ac) and power lines for the Austrian Railway
Company-network (16$$ Hz dc). Participants were laid on the floor and
tested parallel and perpendicular to the source.
Results and Discussions: The AEDs were tested on 19 healthy subjects at
4 sites (n � 152 for each AED).

Wrong Pos. (n/%) True Neg. (n/%)

Access® 0 152/100%
CR�® 0 152/100%
Fred Easy® 4/2.63% 148/97.37%
HS1® 0 152/100%
Responder® 9/5.92% 143/94.08%

Our findings suggest that strong electromagnetic fields are able to impair
ECG analysis of AEDs. Since wrong positive results did not occur in all
devices tested, we conclude that models of different manufacturers are
unequally susceptible to electromagnetic interference. As the areas studied
were of restricted access, further research will be necessary to evaluate the
impact of electromagnetic interferences on AED analysis in places accessi-
ble to the general public.
Conclusion: Some of the AEDs available in Austria are susceptible to
strong electromagnetic fields.
Reference:
1 Schlimp CJ, Breiteneder M, Lederer W. Acta Anaesthesiol. Scand. 2004;48:595–600.

A-687
Automated external defibrillators in Austrian correctional
facilities
B. Roessler, R. Fleischhackl, G. Foitik, K. Hoerauf

Research Department, Research Institute of the Vienna Red Cross, 
Vienna, Austria

Background and Goal of Study: Death in correctional facilities often
comes prematurely. Mortality due to drug overdose, suicide and cardiovas-
cular disease is increased notably among inmates [1]. As part of a nation-
wide Public Access Defibrillation (PAD) campaign, the Austrian Red Cross
equipped Austria’s correctional facilities with Automated External
Defibrillators (AEDs). It is the goal of this study to perform a descriptive
analysis of AED-uses in correctional facilities and to test the hypothesis
whether a reduction of call to shock time can be achieved by the AEDs’
implementation.
Materials and Methods: 28 penitentiaries were equipped with AEDs by the
first quarter of 2003. By then, approximately 7800 people were in detention.
The incidences, in which an AED was used, were analyzed in regard of 
the inmate’s age, gender, medical history, date, time, location and type of
incidence.
Results and Discussions: Seven incidences occurred, drug abuse was
found in 3 (42.9%) cases, all of whom died as a consequence to hypoxia
after opiate intoxication. Suicide by strangulation was attempted in two
cases (28.6%), one survived, suffering form neurological damage. Shock
was indicated in presence of ventricular fibrillation and delivered in two
cases, both of whom could not be resuscitated. Mean call-to-shock time,
respectively call to the result of the first analysis was 206 sec. � 108.76 sec
SD. This was three times faster than it took the EMS to arrive at the scene
(mean 617 sec � 157.66 sec. SD).
Conclusion: Accessibility within a three minutes range, time consuming
access, well trained, highly motivated staff and close surveillance 24 h per
day seemed promising for an effective AED implementation. Only two cases
of shock-able rhythms were found. Consequently, these facts do not permit
an overall assessment of the effectiveness of AEDs in these settings. An
impressive reduction of the call-to-shock time could be shown. Further
research will be needed to evaluate if AEDs prove to be as effective as in
other settings.
Reference:
1 Wobeser WL, Datema, J, Bechard, B et al. CMAJ 2000; 167(10):1109–13.

A-688
Perioperative cardiac arrest and cardiopulmonary
resuscitation: are we doing it right? experience from a
developing country
I. Desalu, O. Kushimo

Department of Anaesthesia, College of Medicine, University of Lagos, Nigeria

Background and Goal of Study: Cardio-pulmonary resuscitation is an 
integral part of anaesthetic training. In Nigeria, these skills are taught mainly
during medical school and postgraduate training. The study sought to
assess how closely anaesthetists in a Nigerian teaching hospital abide by
existing guidelines?
Materials and Methods: All perioperative adult cardiac arrest that occurred
in 2003 were prospectively studied. All patients �12 years and cardiac
arrests occurring outside the direct supervision of the anaesthetists were
excluded. Duration of arrest, cardiac arrest rhythm, management and cadre
of presiding anaesthetist were documented along with immediate outcome.
Results and Discussions: Thirteen cardiac arrests occurred in 2147 cases
resulting in an incidence of 6 per 1000. The mean age of patients was
30.23 � 11.06 years. Orotracheal intubation, manual ventilation with 100%
O2 and cardiac compressions were instituted in all cases. Seven patients
had non- VF/VT rhythms.

Table 1. Therapy given during arrest.

Number of Mean number 
Therapy given patients Mean dose (SD) of doses

Epinephrine 13 2.9 mg (1.3) 3.5
Atropine 13 2.7 mg ( 0.8) 1.5
Defibrillation 3 880 J (207) 3

The mean duration of arrest was 25.7 � 13.3 minutes.
The average interval between epinephrine doses was 7.5 minutes which is
more than twice the recommended guidelines. Atropine was administrated
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regardless of cardiac arrest rhythm and defibrillation was not optimal.
Immediate survival occurred in 5 patients (38.46%).
Conclusion(s): Anaesthetists in our hospital are not applying proper resus-
citation guidelines. The lack of organized simulation practice resulted in defi-
cient knowledge and skills. There is a need for a dedicated cardiac arrest
team to ensure frequent practice in cardiopulmonary resuscitation.

A-689
Advanced life support and critical care in spaceflight
M. Cermack, O. Atkov, Y. Gorulko, I. Gontscharov, L. Helou, R. Kaspransky,
W. Mann, M. Schaefer, V. Stolyar, J. Vollmer

Department of Life Sciences, International Space University, Strasbourg,
France

Background and Goal of Study: Increased human presence in space
within the next decades requires clear guidelines for treatment of medical
emergencies onboard manned orbital platforms.
Materials and Methods: During an international TEMOS project, sponsored
by German Aerospace Agency DLR, scenarios for the most likely medical
emergencies with high impact on mission outcome were investigated:

Trauma with burns and inhalation injury, severe cardiac dysrhythmias with
myocardial ischaemia, internal haemorrhage with hypovolaemic shock and
complex situations during extravehicular activities with loss of spacesuit
integrity. Procedures and devices were tested in Gagarin Cosmonaut Training
Centre Russia in spacecraft mock-ups, in centrifuges and in parabolic flights.
Algorithms were developed and tested in Human Patient Simulator in
Germany. Broadband tele-medical links were utilized when applicable.
Results and Discussions: Proposed changes include: modification, stan-
dardisation and addition of telemedicine equipment in space segment and in
ground facilities, improvement of ALS algorithms on board the ISS and Soyuz
TM spacecraft, addition of drugs, instrumentation, diagnostic devices and
ALS-related hardware to the existing ISS medical equipment, upgrade of
Soyuz TM descent vehicle for ALS during de-orbit, modification of re-entry
trajectories, implementation of standard protocol for vital data collection
using minimal intrusive monitoring devices and the use of HPS as an addi-
tional tool for decision making support in operational space medicine.
Conclusion(s): Application of project results in analogous terrestrial envi-
ronments and strategies for emergency medical support in interplanetary
mission are the next research goals.
Reference:
1 TEMOS Project, German Aerospace Agency 2001–2004.

A-690
Volume expansion to increase preload during cardiopulmonary
resuscitation (CPR) with continuous airway pressure (CPAP)
M. Windirsch, B. Wolcke, A. Herweling, K. Markstaller, C. Werner

Department of Anesthesiology, Johannes-Gutenberg-University, 
Mainz, Germany

Background and Goals: This investigation was designed to evaluate the
changes in haemodynamics and blood gases under repetitive volume
expansion during CPR with a continuous airway pressure (CPAP). The aim
was to evaluate the amount of volume needed to see significant changes in
these parameters.
Material and Methods: Nine domestic swine (weight: 25 kg) were studied
after induction of ventricular fibrillation. After two minutes external chest
compression were initiated at a rate of 100 cpm (Thumper) combined with a
CPAP of 30 mbar. Also intravenous epinephrine was administered as a bolus
(45 
g/kg), followed by a continuous infusion (13 
g/kg per min). Three min-
utes later the first of fife volume applications (Voluven 200 ml each) was given.
Before and after each application, arterial blood gases, acid base status,
haemodynamics (MAP, CO, CPP, CoPP) and tidal volumes were sampled.
Results: The CPR-protocol was performed in nine piglets. The mean arterial
pressure (MAP) increased statistically significant with volume application of
400 cc and more. The cardiac output (CO) raised up significantly starting from
a volume of 600 cc and more. We saw no significant changes in coronary per-
fusion pressure (CoPP), cerebral perfusion pressure (CPP) and PO2-levels.
PCO2 increased significantly with volume application, but etCO2 remained
stable. At high volume levels (800 cc) the tidal volume (VT) decreased.
Conclusions: Increasing the preload by volume expansion with an applica-
tion of 24 ml/kg KG and more is beneficial for CO in pigs undergoing CPAP-
CPR. Avoiding the negative influence of CPAP on venous return by increasing
preload might be a mechanism explaining these results.

A-691
Combination of hypertonic saline and vapressin in CPR 
of domestic pigs
M. Breil, A. Schulze, C. Diepenseifen, T. Zelder, H. Krep

Anesthesiologie and Intensive Care Medicine, University of Bonn, 
Bonn, Germany

Background and Goal of Study: Several studies showed that application
of vasopressin (1) and hyperonic saline (2,3) during CPR improves resuscita-
tion success. Though the combination of these promising medications has
not been tested yet.
Materials and Methods: Cardiac fibirllation was induced in 40 domestic
pigs. After 6 minutes of cardiac arrest cpr was started. Animals were divided
in four groups. They received either epinephrine and normal saline (Gr. I) or
epinephrine and hypertonic saline (NaCl 7,2%, Gr. II) or vasopressin and
normal saline (III) or vasopressin and hypertonic saline (IV). After 5 minutes
of cpr animals were defibrillated. Arterial, left ventricular, central venous 
and intracranial pressures were measured continiously. Myocardial (MPP) and
cerebral perfusion pressures (CPP) were calculated. Myocardial (MBF)and
cerebral blood flows (CBF) were measured by coloured microspheres before
cardiac arrest and during CPR.
Results and Discussions:

Group (n) I (10) II (10) III (10) IV (10)

ROSC 0 6 2 7
MBF 1,4 � 0,5 2,6 � 0,4 1,6 � 0,5 2,8 � 0,5
CBF 0,9 � 0,4 1,5 � 0,5 1,0 � 0,5 1,6 � 0,4
MPP 32 � 10 31 � 11 36 � 11 35 � 13
CPP 40 � 15 38 � 16 44 � 19 45 � 22

Resuscitation success was significantly higher in group II than group I and
significantly higher in group IV than in I and III (chi2-test, p � 0.05). CBF and
MBF in group II and IV were significantly higher than in I and III (ANOVA,
p � 0.05) MPP and CPP did not differ.
Conclusion(s): Application of hypertonic saline effects higher resuscitation
success by increasing myocardial and cerebral blood flow in combination
with vasopressin as well as in combination with epinephrine. Vasopressin is
not superior to epinephrine.
References:
1 Johansson J et al: Resus, 2004; 62;61–9.
2 Krep H et al: Resus, 2004; 63; 73–83.
3 Breil M et al: Resus, 2003; 307–17.

A-692
Bispectral Index (BIS) is improved after vasopressin, but not
after fluid resuscitation therapy during uncontrolled
haemorrhagic shock
E. Cavus, V. Dörges, B. Bein, P. Meybohm, M. Steinfath, J. Scholz

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

Background and Goal of Study: Recent investigations reported a correla-
tion between the bispectral index (BIS) and cerebral hypoperfusion during
cardiac surgery (1) and cardiopulmonary resuscitation (2). This study was
designed to report the changes of BIS during uncontrolled haemorrhagic
shock.
Materials and Methods: Following approval of the Animal Investigational
Committee, anaesthetised pigs (12 to 16 weeks, 38 to 42 kg) underwent a
simulated penetrating liver trauma. The animals were bled until haemody-
namic decompensation, indicated by a mean arterial pressure less than
25 mm Hg, and a heart rate of less than 20% of its peak value. At this point,
either a bolus administration of vasopressin (0.4 U/kg; VP group, n � 9), or
fluid resuscitation (hydroxyethylstarch 30 ml/kg, and Ringer’s solution
30 ml/kg; FR group, n � 9) was performed. FiO2 was raised to 1.0.
Results and Discussions: Mean arterial blood pressure (MAP) decreased
significantly (Baseline vs. intervention: VP: 84 � 17 vs. 19 � 5 mmHg; FR:
76 � 2 vs. 27 � 1 mmHg; P � 0.05), and heart rate (HR) increased signifi-
cantly (VP: 88 � 8 vs. 201 � 33 bpm; FR: 104 � 6 vs. 206 � 6 bpm; P � 0.05)
with haemorrhage in all animals. A significant drop of BIS values was
observed before hemodynamic decompensation (VP: 64 � 3 vs. 48 � 12;
FR: 59 � 3 vs. 46 � 5; P � 0.05), although MAP and HR were still above the
defined intervention threshold. Mean intervention time was VP: 32 � 8 vs.
FR: 37 � 4 min. Following 5 min after intervention, both BIS (59 � 18) and
MAP (58 � 21 mmHg) had increased in the VP group, while BIS (27 � 7) and
MAP (30 � 3 mmHg) could not be stabilised in the FR group.

Resuscitation and emergency medicine 179

https://doi.org/10.1017/S0265021505001341 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505001341


Conclusion(s): In this porcine model of uncontrolled haemorrhagic shock,
BIS indicated an impaired cerebral circulation and beginning haemodynamic
decompensation. Administration of vasopressin, but not fluid resuscitation
therapy, stabilised MAP and BIS.
References:
1 Br J Anaesth. 2003;90:694–8.
2 J Cardiothorac Vasc Anesth. 2003;17:506–8.

A-693
Brain metabolism assessed with microdialysis during fluid
resuscitation in uncontrolled haemorrhagic shock after
penetrating liver trauma
P. Meybohm, E. Cavus, B. Bein, M. Steinfath, V. Doerges

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

Background and Goal of Study: Intracerebral microdialysis is a sensitive
tool to analyse metabolic changes (1). Lactate (La) and the lactate/pyruvate
(La/Py) ratio are important markers of the redox state of tissue, while ele-
vated glycerol (Gly) indicates cell membrane damage (2). The purpose of this
study was to investigate brain metabolism during fluid resuscitation in an
established porcine model of uncontrolled haemorrhagic shock.
Materials and Methods: Following approval of the Animal Investigational
Committee, 9 healthy piglets (12 to 16 weeks, 38 to 42 kg) underwent general
anaesthesia. After preparing a small burr hole, a microdialysis catheter was
inserted into the cerebral cortex. An incision across the right liver lobe was
performed to simulate a penetrating liver trauma. When mean arterial pres-
sure was less than 25 mm Hg, or heart rate declined progressively to less than
20% of its peak value, all animals were treated with a combination of Ringer’s
solution (RS; 40 ml � kg�1) and hydroxyethyl starch (HES; 20 ml � kg�1) over 30
minutes. FiO2 was raised to 100%. After fluid administration, bleeding was
controlled by manual compression of the liver. All surviving animals were
observed for one hour, while ventilated with a FiO2 of 50%.
Results and Discussions: Six out of nine animals survived up to the final
measurement. At the point of haemodynamic decompensation cerebral
interstitial La, La/Py ratio and Gly increased compared to baseline (BL)
(mean � SEM; La 2.1 � 0.6 mM� L�1 vs. 0.9 � 0.1 mM� L�1; P � 0.05; La/Py
ratio 0.03 � 0.01 vs. 0.01 � 0.01; P � 0.05; Gly 30.1 � 6.0 
M� L�1 vs.
17.0 � 2.5 
M � L�1; P � 0.05), respectively. After fluid resuscitation, La and
La/Py ratio decreased again, while Gly further increased (42.9 � 8.7 
M � L�1

after 60 min vs. BL; P � 0.05).
Conclusion: In this model of uncontrolled haemorrhagic shock, changes of
cerebral energy metabolism detected by intracerebral microdialysis indi-
cated anaerobic glycolysis and degradation of cellular membranes during
haemodynamic decompensation.
References:
1 Ungerstedt U., Rostami E. Curr Pharm Des 2004; 10: 2145–2152.
2 Hillered L et al. J Neurol Neurosurg Psychiatry 1998; 64: 486–491.

A-694
A search for safe and rapid method of immobilization. 
A study in macague monkeys
J. Schreiberova, L. Hess, M.A.E. Marcus, E.A.J. Joostens

Dept. of Anesthesiology and Intensive Care Medicine, Charles University
Prague, Faculty Hospital, Hradec Kralove, Czech Republic

Background and Goal of Study: After the rapid incapacitation of persons
in Moscow theatre ended in disaster of 119 dead people, it is probably wise
to educate and involve anaesthesiologists in the search of rapid and safe
forms of immobilization suitable for disaster medicine. Till now some
research is published about the use of benzodiazepines, opioids and �2

agonists for induction of totally reversible immobilization in small laboratory
animals. If such a combination is suitable for immobilization in man, it should
be tested in Macaque monkey first, because of its similarity to man con-
cerning the sensitivity to respiratory depression.
Materials and Methods: After Ethical Committee approval ten laboratory
Macaque Mulatta monkeys, weight 3,2 � 0,5 kg, were given an injection
containing the combination of midazolam (0,25 mg� kg�1), medetomidine
(50 
g � kg�1) and fentanyl (5 
g � kg�1) into the deltoid muscle. Onset time
(beginning of ataxia), immobilization time (the moment of sinking to the floor)
and loss of grip reflex time were obtained. After immobilization haemoglobin
saturation and pulse rate were recorded. 20 minutes after the first injection
atipamezol (250 
g � kg�1 IM), a specific �2 antagonist, was given and recov-
ery time recorded. Paired t-test with Bonferroni correction was used to ana-
lyze the changes in pulse rate.

Results and Discussions: Data are presented as means � SD. Onset time
was 85,8 � 14 s, immobilization time 221 � 46,4 s, loss of grip reflex time
235,7 � 43,2 s. Haemoglobin saturation remained above 90% in all the
cases. Pulse rate did not change significantly (P � 0,78). Recovery time was
252 � 96 s after atipamezol injection. Immobilization was induced in all the
monkeys. There was no severe respiratory depression or cardiovascular
instability during the study period. Short recovery time after antagonization
shows prevailing �2 agonist component.
Conclusion(s): The present method of totally reversible immobilization is
reliable, rapid and safe method in Macaque monkey. Our results encourage
similar studies in healthy volunteers.

A-698
Safe use of the Cobra-PLA device in anesthesia 
and in an emergency
S. Paventi, D. Micci, A. Polito, M. Sammartino

Department of Anaesthesiology, Catholic University of Sacred 
Heart – Rome, Rome, Italy

Background and Goal of Study: The face mask, laryngeal mask, and the
Combitube are devices commonly used to ventilate the lungs of nonintubated
patients, but some disadvantages may result in inadvertent ventilation-
associated complications.The Cobra-PLA is a new alternative in managing
the airway (1).
Materials and Methods: The aim of this study was to assess whether the
newly developed Cobra-PLA can provide sufficient ventilation and adequate
oxygenation in patients with predictable difficult airway undergoing routine
induction of anesthesia and in an emergency.
Results and Discussions: We studied 16 patients, ASA physical status
I–IV, and were allocated in 2 groups of 8 patients each: Control Group (CR)
patients underwent general anesthesia for non-cardiac surgery with pre-
dictable difficult airway (Mallampati score 3–4, limited cervical mobility,
interincisive dental distance �5 cm) and Emergency Group (E) of patients
with unpredictable difficult airway underwent general anaesthesia for emer-
gency surgery. In all cases, the Cobra-PLA was inserted successfully on the
first attempt (range, 8 to 29 s; median, 21 s). Ventilation and blood gas vari-
ables 10 min after the insertion revealed both sufficient ventilation and oxy-
genation in all patients. Insertion times for the Cobra-PLA were comparable
to those reported for laryngeal mask airways.
Conclusion(s): The preliminary data suggest that the Cobra might be a
simple, safe and effective alternative supraglottic device to the LMA Classic
to secure the airway.
Reference:
1 Agrò F. Br J Anaesth. 2004 May;92(5):777–8.

A-699
Blind insertion of the EasyTube and detection of its position
T. Piepho, A.R. Thierbach, S.M. Göbler, C. Werner

Dept. of Anaesthesiology, Joh. Gutenberg-University, Mainz, Germany

Background and Goal of Study: The EasyTube (EzT, Teleflex Rüsch, Kernen,
Germany) is a new tube with two lumina for managing anticipated as well as
unanticipated airway difficulties. The device is designed to provide sufficient
ventilation whether its tip is positioned into the oesophagus or into the tra-
chea. This study was initiated to evaluate the position of the EzT after blind
insertion as well as two methods of detection.
Materials and Methods: After ethical committee approval and informed
consent, the EzT was blindly inserted into 30 patients following standardized
anaesthesia induction. The bulb-oesophageal detector device (EDD) as well
as capnography (CAP) were used to detect the position of its distal end.
Results and Discussions: The tip of the EzT was positioned in the
oesophagus in all patients. The EDD as well as CAP detected the supraglot-
tic lumen to be used for ventilation correctly in all patients. The cross-check
of the distal lumen positioned in the oesophagus revealed one ambiguous
result out of 30 with the EDD.
Conclusion(s): Blind manual insertion causes a high probability of position-
ing the tip of the EzT into the oesophagus. The correct lumen to be used for
ventilation can be detected successfully either by an EDD or by CAP.
References:
1 Takeda T, Tanigawa K, Tanaka H, Hayashi Y, Goto E, Tanaka K: The assessment of

three methods to verify tracheal tube placement in the emergency setting.
Resuscitation 2003; 56: 153–7.

2 Bozeman WP, Hexter D, Liang HK, Kelen GD: Esophageal detector device versus
detection of end-tidal carbon dioxide level in emergency intubation. Annals of
Emergency Medicine 1996; 27: 595–9.

Acknowledgement: The EzT used in this study were provided by Teleflex
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A-700
Effect of increase in cardiac output on CO elimination 
under hyperoxic normoventilation
S. Ishida, A. Takeuchi, H. Azami, H. Katsuya

Department of Anesthesia, Nagoya Daini Red Cross Hospital, Nagoya, Japan

Background: Many models, such as the CFK equation have considered
CO uptake from the alveoli to the blood (1), however, there has not been 
any model capable of clearly explaining whether which CO elimination is
perfusion-dependent or diffusion-dependent. The purpose of our study is to
investigate whether CO elimination is perfusion dependent under normal
ventilation with hyperoxic state.
Method: Five anesthetized dogs (18–26 kg) were exposed to 3000 ppm of
CO in air until carboxyhemoglobin (COHb) levels reached 40 to 50%. Dogs
were randomly assigned to one of two treatments. Hyperoxic normoventila-
tion (HNV) for 60 min; or (2) HNV with dobutamin to increase cardiac output
for 60 min. After completion of the treatment, the treatment was continued
until COHb levels returned to control levels. Then the dog was re-exposed to
CO and the other treatment applied. Control tidal volumes and respiratory
rates for the two treatments did not differ. Arterial blood, sampled every five
min, was analyzed photometrically for COHb. Cardiac output was measured
by thermodilution every 5 min during treatment and used to calculate car-
diac index (cardiac output)/(body surface area). The time constant of the fall
in COHb (k) during each treatment was determined from a curve fit by
method of least squares to values of log COHb plotted versus time. Values
of halftime were calculated as (ln 2)/k. Data were expressed as mean � SD,
and halftimes of the treatments assessed using paired t-test. P � 0.01 was
considered significant.
Results: Cardiac indices were 4.2 � 1.5 and 8.8 � 3.0 L/min/m2 in HNV
and HNV with dobutamin treatments, respectively (p � 0.0032). The half-
time of COHb elimination were 45.0 � 9.0 and 50.8 � 4.4 min in HNV treat-
ments and HNV with dobutamine treatments, respectively, which were not
significantly different between the two treatments.
Conclusions: Uptake of CO from alveoli to pulmonary capillary blood is
stated to be diffusion dependent. Our study demonstrates that CO elimina-
tion from capillary blood to alveoli and pulmonary during HNV is also diffu-
sion-dependent, but not perfusion-dependent. These findings suggest that
an increase in cardiac output could not contribute to accelerating CO elimi-
nation during hyperoxic normoventilation.
Reference:
1 J. Clin. Invest 1965; 44: 1899–1910.

A-701
In-vivo test of bi-directional venturi pump for emergency
transtracheal lung ventilation
K. Meissner, Th. Iber, J.P. Roesner, Ch. Layher, Ch. Lehmann, 
M. Wendt, D. Pavlovic

Department of Anesthesiology and Intensive Care Med, 
Ernst-Moritz-Arndt-University Greifswald, Greifswald, Germany

Background and Goal of Study: In case an emergency patient cannot be
intubated or ventilated using a mask, ventilation with highly pressurized oxy-
gen can be attempted through a thin transtracheal cannula. If the upper air-
ways are obstructed, however, passive expiration through a thin cannula
may be inadequate, resulting in increased PEEP because of incomplete
emptying of the lungs.
Materials and Methods: We adapted an ordinary “venturi pump” to pro-
vide active deflation of the lungs. High oxygen flow through the narrow out-
let produces negative gas pressure in the side tube (“expiration”). Manual
closure of the outlet forces gas to flow through the side tube (“inspiration”).

After successful testing of the device in-vitro, the pump was now tested
using a 16 G cannula in an instrumented pig (37 kG) in-vivo. Tidal volume was
about 10 mL/kG and respiratory curves were monitored. The animal was ven-
tilated transtracheally using the venturi device and two different gas flows.
Intermittent blood gas analysis was performed.
Results and Discussions: Blood gas values (pO2/pCO2 in kPa) were,
respectively: after equilibration: 25.5/4.8; after 10 min ventilation using an
oxygen flow of 10 L/min: 71.4/9.2, 20 min: 71.4/11.4; 30 min: 67.8/12.6. After
20 min equilibration (25.1/5.1), flow was increased to 14 L/min and blood gas
analysis showed the following values: 10 min: 78.1/8.4; 20 min: 76.2/8.6 and
30 min: 78.7/9.5. We demonstrated that sufficient oxygenation of an animal
can be provided using our venturi emergency ventilation apparatus, though
pCO2 may increase. Higher oxygen gas flows may help to diminish this prob-
lem, which might be of limited relevance in the emergency situation anyway.
Conclusion(s): We provide a simple emergency transtracheal ventilation
device, which satisfactorily performs in-vivo.
Acknowledgements: This study was supported in part by a grant from the
Ministry of Education, Sciences and Culture Mecklenburg-West Pomerania
to KM (HWP-MV 2003).

A-702
Percutaneous transtracheal jet ventilation compared 
with a new oxygen flow modulator in a pig airway 
salvage model
K. Schwarzkopf, L. Hueter, N. Preussler, E. Gaser, H. Schubert, 
T. Schreiber, R. Gottschall

Department of Anaesthesiology and Intensive Care Med, Intensive Care
Unit, Jena, Germany

Background and Goal of Study: Percutaneous transtracheal ventilation is
an effective way for oxygenation in the “cannot intubate, cannot ventilate”
situation. Whereas percutaneous transtracheal jet ventilation (PJV) depends
on special equipment (e.g. a hand triggered emergency jet injector), the oxy-
gen flow modulator (OFM) is a new small device, which can simply be con-
nected between a transcricothyroidal needle and a low pressure oxygen
supply. We compared PJV and OFM in pigs allowed to desaturate to 70%
SpO2 due to respiratory arrest.
Materials and Methods: With approval of the animal protection committee
8 pigs (31 � 3 kg) were anaesthetized and paralyzed, intubated and venti-
lated. After instrumentation an emergency transtracheal airway catheter was
inserted into the trachea. Then ventilation was stopped. When SpO2

reached 70% the pig was ventilated after a blood gas analysis for 10 min in
random order with OFM or PJV. Then ventilation was stopped again until
SpO2 reached 70% before the pig was ventilated with the second device.
Wilcoxon test was used for statistical analysis and P � 0.05 was considered
significant.
Results and Discussions: With booth devices the animals were resusci-
tated with success: Whereas PaO2 differed not significantly between the two
devices, PaCO2 was lower during PJV with the oxygen flow modulator.

SaO2 before SaO2 post PaO2 post PaCO2 post 
R % R % R mmHg R mmHg

PJV 67 � 6 99 � 1 233 � 58 27 � 7*
OFM 67 � 9 99 � 1 313 � 110 48 � 14*

R: Resuscitation; SaO2: Arterial oxygen saturation; * � p � 0.05

Conclusions: The efficacy of the oxygen flow modulator during the experiment
was comparable with the efficacy of the hand triggered emergency jet injector.
Reference:
1 Enk D et al: A new device for oxygenation and drug administration by transtracheal

jet ventilation. Anesth Analg 1998;86:S203.
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A-704
Analgesic efficacy and safety of a 2 g loading dose of i.v.
paracetamol (acetaminophen) versus 1 g following 
third molar surgery
G. Juhl, E. Boccard

Danish Pain Research Center, Aarhus University Hospital, Aarhus C, Denmark

Background and Goal of Study: To evaluate the analgesic efficacy in the
immediate postoperative setting of 2 g of i.v. paracetamol (IVAPAP) 

compared to the recommended 1 g dose; the hypothesis being that the
loading dose would result in superior efficacy, as measured by the summed
pain relief over 6 h (TOTPAR6).
Materials and Methods: Single center, randomized, double-blind, placebo-
controlled, 3-parallel group study. Patients with moderate to severe pain 
(4-point verbal scale (VS)) and 40 mm (100 mm visual analogue scale (VAS))
following surgical removal of an impacted third molar received IVAPAP 2 g or
1 g or placebo (15 min infusion). Pain relief (5-point VS), pain intensity (VS,
VAS), time to remedication, patient global evaluation, adverse events, vital
signs and biological tests were evaluated over 8 h.
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Results and Discussions: 297 patients (132 � 2 g; 132 � 1 g; 33 � placebo)
were randomized. TOTPAR6 was significantly superior with 2 g: 10.2 � 6.5
versus 1 g: 7.1 � 5.9 versus placebo: 2.8 � 4.4 (p � 0.0001). Comparable
results were observed over 8 h. Pain relief and pain intensity difference scores
of 2 g were significantly superior to 1 g from T30� to T8 h and to placebo from
T15� to T8 h. Median time to remedication was significantly longer with 2 g:
5 h 02 min, versus 1 g: 3 h 14 min, placebo: 1 h 02 min. No statistically signifi-
cant difference was observed between the 3 groups regarding the safety 
profile.
Conclusions: A superior analgesic efficacy of 2 g of injectable paracetamol
over the recommended dose of 1 g was demonstrated following third molar
surgery in terms of magnitude and duration of analgesic effect, with no dif-
ference in terms of safety between groups.
Acknowledgement: Supported by a grant from Bristol-Myers Squibb/UPSA.

A-705
Modulation of remifentanil-induced analgesia and 
post-infusion hyperalgesia by parecoxib in humans
R. Sittl, A. Tröster, M. Schmelz, J. Schüttler, W. Koppert

Department of Anaesthesiology, University Hospital Erlangen, 
Erlangen, Germany

Background and Goal of Study: In previous works we showed the exis-
tence of opioid-induced hyperalgesia after short-time infusion of remifen-
tanil in an experimental human pain model (1). Furthermore, in the same
model, inhibition of central COX was identified as an important mechanism
of NSAID-mediated antihyperalgesia in humans (2). Thus, the aim of the
investigation was the determination of analgesic and antihyperalgesic prop-
erties of parecoxib on remifentanil-induced hypersensitivity.
Materials and Methods: Fifteen healthy volunteers were enrolled in this dou-
ble blind and placebo controlled study in a cross-over design. Transcutaneous
electrical stimulation at high current density (31.2 � 14.6 mA) induced sponta-
neous acute pain (NRS � 6 of 10) and stable areas of hyperalgesia for painful
mechanical stimuli to pinprick and touch. Pain intensity as well as the extent
of the areas of hyperalgesia were assessed before, during and after 30 min-
utes lasting intravenous infusions of remifentanil (0.1 
g/kg/min) or placebo
(NaCl 0.9%). Additionally, a ten minutes lasting intravenous infusion of pare-
coxib (40 mg) or placebo (NaCl 0.9%) was added either with the onset of elec-
trical stimulation (preventive) or with the start of the remifentanil infusion
(parallel). The assessments were separated by 2 weeks wash-out periods.
Results and Discussions: As shown before, remifentanil reduced pain and
mechanical hyperalgesia during the infusion, but upon withdrawal, pain 
and hyperalgesia increased significantly above control level. Preventive
administration of parecoxib led to an amplification of remifentanil-induced
antinociceptive effects during the infusion (71.3 � 7% vs. 46.4 � 17% of
control) and diminished significantly the hyperalgesic response after termi-
nation of the infusion. In contrast, parallel administration of parecoxib did
not show any modulatory effects on remifentanil-induced hyperalgesia.
Conclusions: Parecoxib significantly attenuated remifentanil-induced
hyperalgesia in a human pain model, confirming parallel processing of trans-
duction signaling of 
-opioids and prostaglandins (3). Furthermore, ade-
quate timing seems to be of particular importance for the antihyperalgesic
effects of COX-2 inhibitors.
References:
1 Koppert et al. Pain 2003; 106: 91–99.
2 Koppert et al. Pain 2004; 108: 148–153.
3 Khasar et al. Neuroscience 1995; 67: 189–195.

A-706
Cannabinoid plasma levels and side effects after oral
application of cannabis extract: a randomised, active
placebo-controlled, crossover study in healthy volunteers
B. Kraft, N. Frickey, R. Kaufmann, M. Schnelle, H.G. Kress

Departmen of Anaesthesiology and Int. Care Med. B, 
Medical University of Vienna, Vienna, Austria

Introduction: �9-THC (Marinol® ) has been approved for the treatment of
HIV-wasting syndrome, and for nausea and vomiting in cancer patients. The
significant first-pass-effect of oral cannabinoids and their highly variable
gastrointestinal absorption make it difficult to predict dose-related cannabi-
noid effects in patients. In our study, we investigated plasma levels of orally
administered cannabis extract and the most common side effects in a
homogenous group of volunteers.
Methods: Capsules, containing cannabis extract standardised on its �9-
THC- content (20 mg THC each, THC:CBD � 2:1) or placebo (5 mg diazepam)
were administered orally together with a standardised breakfast to healthy

female volunteers (n � 16) history in a randomized, double-blind, placebo-
controlled crossover design. Plasma levels of THC, cannabidiol (CBD) and the
two active metabolites THC-11OH and THC-COOH were measured before, 2,
4 and 8 hours after administration of the drugs. The major THC side effects,
sedation, “feeling high”, vertigo, dry mouth etc. were determined every 60 min
for an 8 hrs period by both the individual and an observer using 11-point visual
analogue scales (self-rating VAS and observer VAS). SaO2, RR, heart rate and
body temperature were measured every 30 min.
Results: In 12 probands (75%) peak plasma levels of THC and CBD were
reached within 2 hrs, in 25% (n � 4) between 2 and 4 hrs after administra-
tion, showing THC values between 1.29 ng/ml and 7.91 ng/ml. Peak values
of CBD and the THC metabolites showed a similar variance. The maximum
VAS for all side effects was seen at 2.6 hrs after drug administration and was
significantly enhanced compared to baseline and placebo. However, no cor-
relation was found between the magnitude of the subject’s individual plasma
level and the intensity of the side effects. Only heart rates were significantly
elevated, the systolic RR measurements were lower in the cannabis group,
diastolic RR, body temperature and SaO2 remained unaltered.
Conclusions: Even under well controlled, standardised conditions, plasma
levels and bioavailability of orally administered cannabinoid preparations are
highly variable. These results further confirm the clinical observation that
cannabinoid effects after enteral administration are not clearly dose-related
and may considerably vary in each individual. Therefore we conclude that for
the design of future clinical studies on therapeutic cannabinoid effects, the
individual titration in each subject should be considered an essential part of
the protocol.
Acknowledgement: This project was supported by “Fonds Soziales Wien”.

A-707
Effect of oral cannabis extract on the development of
spontaneous pain and hyperalgesia after intradermal
capsaicin injection in humans: a placebo-controlled,
randomised crossover study
B. Kraft, N. Frickey, R. Kaufmann, M. Reif, M. Schnelle, H.G. Kress

Department of Anaesthesiology and Int. Care Med. B, Medical 
Universtiy of Vienna, Vienna, Austria

Introduction: Analgesic and anti-hyperalgesic properties of cannabinoids
have been demonstrated in numerous animal models. The objective of our
study was to investigate the effects of orally administered cannabis extract
on pain response and hyperalgesia in healthy volunteers by intradermal
injection of capsaicin.
Methods: Healthy female volunteers (n � 16, median age 23y, median BMI
22) were randomised for this double-blind, cross-over study. Capsules con-
taining cannabis extract standardised on its �9-THC content (20 mg THC,
THC:CBD � 1:2) or active placebo (5 mg diazepam) were administered
orally together with a standard breakfast.150 min after medication, 20 
l of
0.1% capsaicin were injected intradermally into one forearm. Using an 11-
point visual analogue scale (VAS), the initial pain intensity and its decrease
were determined at 15 s intervals for the first 2 min, followed by measure-
ments at 2.5, 9 and 15 min after injection. The flare area was assessed by
tracing on an acetate sheet 10 min after injection. The hyperalgesic area was
determined by pinprick and brush.
Results: Maximum pain intensity was measured immediately after cap-
saicin injection and disappeared almost completely within 15 min. There was
no significant difference in spontaneous pain intensity between both groups,
but pain decreased more rapidly under cannabis compared to placebo.
Cannabinoid medication had no influence on the flare area or the area of
hyperalgesia.
Discussions: Intradermal administration of capsaicin leads to a rapid onset
neurogenic inflammation with a local erythema due to the release of neu-
ropeptides from nociceptive nerve endings. The spontaneous pain immedi-
ately after capsaicin injection is followed by a secondary mechanical
hyperalgesia resulting mainly from central sensitisation. Rukwied et al.
described that hyperalgesia after topically administered capsaicin could be
prevented by pre-treatment of the skin with patches soaked with the syn-
thetic cannabinoid WIN 55–212. In our study, however, the intensity of the
acute capsaicin-induced pain was not affected by oral pre-treatment with
cannabinoids. Only a tendency towards a more rapid decrease of the spon-
taneous pain was found after cannabis. Thus, in contrast to the animal data,
no effect on centrally induced secondary hyperalgesia could be observed in
this human model.
Reference:
Rukwied R et al. (2003), Pain 102(3).

Acknowledgement: This project was supported by “Fonds Soziales Wien”.
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A-709
Cell therapy for management of chronic pain
Y. Jeon, Y. Kim, K. Kwak, D. Lim, S. Kim, W. Baek

Department of Anesthesiology, Kyungpook National University Hospital,
Daegu, Republic of Korea

Background and Goal of Study: Adrenal medullary transplants into the
spinal cord subarachnoid space have been demonstrated to reduce pain
sensitivity (1). This analgesia most likely results from the release of neuroac-
tive substances, particularly catecholamines and opioid peptides from the
transplanted cells into the CSF of the spinal cord. In our laboratory, not to be
bothered by immune reaction, chromaffin cells were encapsulated with algi-
nate. Catecholamines and met-enkephalin from encapsulated chromaffin
cells were measured quantitatively in vitro. The neurotransmitters were also
measured more directly from adrenal medullary transplants in the spinal
cord CSF.
Materials and Methods: Isolated bovine chromaffin cells were encapsu-
lated with alginate and poly-L-lysine prior to implantation into rat subarach-
noid space to protect them from host immune system. And then
catecholamines and met-enkephalin from encapsulated chromaffin cells
were measured quantitatively in vitro by HPLC and RIA (Radioimmunoassay)
respectively. The animals were randomized into 2 groups, one of which
received microencapsulated chromaffin cells and the other empty capsules.
The effects of such implants were evaluated on the pain behavior resulting
from a chronic constriction injury of the rat sciatic nerve for 30 days. 

After sampling CSF of rats catecholamine concentration in CSF was ana-
lyzed. Data (mean � SD) are considered significant at a P � 0.05 (ANOVA
for repeated measure and Dunnett’s test).
Results and Discussions: After nicotine stimulation, release of cate-
cholamine and met-enkephalin from encapsulated cells was demonstrated.
A significant reduction of allodynic response to acetone evaporation was
observed in the animals implanted with capsule group compared to empty
capsule group. The retrieved chromaffin cells maintain their morphology.
Catecholamine concentration in CSF is higher in the cell loaded capsule
group. There are no complications related to implantation.
Conclusion(s): In conclusion, we found that encapsulated chromaffin cells
remained viable after implantation into the subarachnoid space of rats and
produced analgesic effects in a model of neuropathic pain. In the future, fur-
ther investigation of the production of analgesic substances in the CNS and
more intensive immunological studies are required.
Reference:
1 Hentall ID, Sagen J. Prog Brain Res. 2000; 127; 535–50.

Acknowledgements: This study was supported by a grant of the Interna-
tional Mobile Telecommunication 2000 RND Project, Ministry of Information &
Communication, Republic of Korea.

A-710
Pain stimulation by using synchronised somatosensory
evoked potentials (SSEPs) and contact heat evoked
potentials (CHEPs)
D. Debatisse, C. Marcucci, J.G. Villemure, D. Spahn, E. Pralong

Department of Anesthesia, CHUV, Lausanne, Switzerland

Background and Goals: Non painful stimuli are transmitted over large 
A-beta fibres. Somatosensory evoked potentials (SSEPs) evaluate conduc-
tion of these fibres after an electrical stimulation of peripheral mechanore-
ceptors(1). Nociceptive stimuli generate action potentials in nociceptors,
which have a higher stimulation threshold and which are associated to thin-
ner A-delta and C nerve fibres, characterised by slower conduction veloci-
ties due to minimal or absent myelinisation (2,3). The goal of this study is to
verify the feasibility of synchronised SSEPs and CHEPs in normal subjects,
in order to create a new electrophysiological tool for clinical use. By using
this kind of paradigm, we expect that we can monitor both the velocity of 
A-beta, and A-delta fibres at the same time.
Methods: 20 healthy normal subjects were investigated (13 females and 7
males). The galvanic stimulation for the SSEPs was applied on the right pos-
terior tibial nerve (8 � 3 mA). The CHEP stimulation was applied to the right
S1 dermatome at a 52°C (inter-stimulus time: 15 sec; total number of stimuli:
90). A Visual Analogue Scale (VAS) was used to assess pain at the first stim-
uli and every 3 min thereafter. The acquisition was performed using a
Micromed® EEG system Fz-(A1–A2) and CPz-(A1–A2) derivations. The average
and single sweep analysis was performed in- and off-line.
Results: The group mean age and height was 25 � 7 year and 176 � 7 cm
respectively. In all subjects, we observed a N1-P1 EPs component with a
latency of 564 � 105 ms for N1 and 670 � 121 ms for P1 that were corre-
lated (r � 0.9). No significant variation of amplitude and latency over time

was observed for the P1-N1 component (r � 0.9 single sweep analysis). In
contrast, VAS decreased from 32.7 to 18.5 ( 	 42.2% and p � 0.01) and did
not correlated with N1-P1 latencies component (r � �0.2).
Conclusions: By using synchronised evoked SEP and CHEP stimuli a N1-P1
component was observed on the scalp in a normal group of volunteers at a
latency of 564–670 ms on Fz and CPz. Those components may reflect the
activation of the A-Delta fibres in the S1dermatome. The decrease of VAS
during the period of stimulation may reflect the cognitive adaptation to pain
over time. We conclude that combined SEP and CHEP stimulation may be
helpful to monitor A-Beta, A-Delta and C fibres before, per and after surgery
and perhaps during anaesthesia induction.
References:
1 Dowman, R. E.C.N, 92, 303–315.Pain. NeuroReport, 9, 2663–2667.
2 Chen AC Pain 54:115–132.
3 Rossel P et al. Exp Brain Res. 2003 Jul;151(1):115–22. Epub 2003 Apr 24.

A-711
The antiallodynic effect of intrathecal A1, A2 and A3
adenosine receptor agonists in rats with nerve-ligation injury
J.Y. Park, I.G. Jun, M.Y. Kwon

Department of Anesthesiology and Pain Medicine, ASAN Medical Center,
Seoul, Republic of Korea

Background and Goal of Study: Peripheral nerve injury may result in
chronic neuropathic pain, which is characterized by spontaneous pain,
hyperalgesia, and allodynia. In the present study, we sought: 1) to investi-
gate the spinal pharmacology of A1, A2, and A3-selective adenosine recep-
tor agonist; and 2) to define the receptor pharmacology of spinal effects on
the antiallodynic action and motor dysfunction using Rats with nerve-
ligation injury.
Materials and Methods: The left L5 and L6 spinal nerve roots were ligated
and, 1 week later, an intrathecal catheter was inserted in male rats. With-
drawal threshold to mechanical stimulation of the left hind paw was deter-
mined before and after surgery, confirming mechanical allodynia. The
antiallodynic effects of intrathecal A1, A2, and A3 adenosine agonists were
determined, and reversal of the effects of adenosine agonists by selective
adenosine antagonists was tested. We assessed the motor function in a
simple manner by grading the ambulation behavior of rats as the following:
2 � normal; 1 � limping; 0 � paralyzed. The rats were tested for 10 min
once every test period.
Results and Discussions: Intrathecal administration of the A1 adenosine
agonist produced a dose-dependent antiallodynic action and evoked a
motor weakness at a dosage of 30 
g. Intrathecal A2 and A3 adenosine ago-
nist also produced a dose-dependent reduction in allodynia and this effect
was associated at 300 
g respectively after a short interval with prominent
hind limb weakness. Intrathecal pretreatment with the A1 adenosine-
selective antagonist (100 
g) blocked the antiallodynic effect of A1 adenosine
agonist (10 
g). The A2 adenosine-selective antagonist (100 
g) prevented
the antiallodynic effects of the A2 adenosine-selective agonist (30 
g). The
A3 adenosine-selective antagonist (100 
g) prevented the antiallodynic
effects of the A3 adenosine agonist (30 
g). Pretreatment with the A2 adeno-
sine-selective antagonist (300 
g) prevented the motor dysfunction induced
by A1 (30 
g), A2 (300 
g), and A3 (300 
g) adenosine agonist.
Conclusion(s): We suggest that the antiallodynic effects of the A1, A2, and
A3 adenosine-selective agonists are mediated through the activation of
spinal A1 adenosine receptors and motor dysfunction effects are mediated
through A2 adenosine receptors.

A-712
Clonidine effect on pain after pediatric tonsillectomy:
systemic versus local administration
B. Brui, P. Lavandhomme, F. Veyckemans, Ph. Pendeville

Department of Anesthesiology, St Luc Hospital, Brussels, Belgium

Background: Children experience significant pain after tonsillectomy.
Clonidine (CLO), an alpha2-adrenergic agonist, exhibits analgesic and anti-
inflammatory effects in the perioperative period (1). Early benefit (� 48 h) of
systemic CLO is controversed after pediatric tonsillectomy (2) while local
CLO-ropivacaine infiltration of tonsillar bed enhances pain relief (3). This study
evaluates late benefit of CLO administration and questions a local effect.
Materials and Methods: Children (ASA 1–2; age 2 to 12 yr; n � 10 per
group)scheduled for tonsillectomy randomly received: intravenous (IV) and
local saline ( � tonsillar bed infiltration) (Saline group), or IV CLO 2 
g/kg and
local saline (IV CLO), or local CLO 2 
g/kg total dose and IV saline (Local
CLO). General anesthesia was similar with sevoflurane inhalation, sufentanil
0.25 
g/kg and IV paracetamol 15 mg/kg. Postoperative pain and analgesics
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needs, after evaluation at day 0, were assessed by the parents at day(D)1,
D2, D5 and D7 using Objective Pain Scale (5 pts: 1 � no pain, 5 � strong
pain unrelieved by treatment). Analgesics needs were left at their discretion
(paracetamol, diclofenac). Statistical analysis used ANOVA, Kruskall-Wallis,
P � 0.05 significant.
Results: Groups did not differ for age (average 4 � 1.5 yr), weight, intraop-
erative parameters, pain and analgesics at D0. Long-term parameters D1
until D7 are in Table: pain scores and cumulative (T) doses of analgesics
(mean � SD).

Saline IV CLO Local CLO

Pain score D1 3.5 � 1.2 3 � 1.3 2.9 � 0.7
Pain score D2 3.5 � 1.1 1.8 � 1.3* 2.7 � 0.7
Pain score D5 3.6 � 1.2 1.7 � 0.5* 2.2 � 0.9#

Pain score D7 2.6 � 1.5 1.8 � 1.3 1.8 � 0.7
T paracetamol 6.6 � 3 9.1 � 4 5.0 � 1**
T diclofenac 7.9 � 5 5.7 � 3 4.1 � 3*

P � 0.05 with (*)Saline, (**)IV CLO; (#) P � 0.09 with Saline.

Discussion and Conclusion: Systemic CLO during tonsillectomy reduces
postoperative pain at D2 and D5. These results and others (3) showing lower
pain scores at D3 and D5 after local ropivacaine-clonidine infiltration plaid
for a local CLO effect deserving additional studies.
References:
1 Nader et al, Anesth Analg 2001; 93: 363–9.
2 Bergendahl et al, Acta Anaesthesiol Scand 2004; 48: 1292–1300.
3 Giannoni et al, Arch Otolaryngol Head Neck Surg 2001; 127: 1265–70.

A-713
A systematic review of single-dose glucocorticoid for
postoperative pain
L. Romundstad, H. Breivik, A. Stubhaug for ESA Open Forum on
Postoperative Pain Management

Department of Anaesthesiology, Rikshospitalet, University of Oslo, Dept
Group of Clinical Medicine, Oslo, Norway

Background and Goal: Glucocorticoids have been used for postsurgical
pain relief. We evaluated randomized controlled studies (RCT) on single-
dose perioperative glucocorticoid for reduction of post-operative pain.
Materials and Methods: Search strategy: We searched the Corchrane
Library (Issue 4, 2004); MEDLINE (1966 – December 2004); EMBASE (1980 –
December 2004); PubMed (1970 – December 2004) and reference lists of
relevant articles. Selection criteria: Randomized, double-blind, placebo-
controlled clinical trials of a single-dose of a glucocorticoid on acute post-
operative pain in adult or pediatric patients. Analysis: Forty two RCTs of
sufficient quality were identified. Quantitative analysis was not performed
due to varied outcome variables.
Results and Discussions: Glucocorticoids were significantly superior to
placebo after oral, orthopaedic and spinal surgery (19 of 22 RCTs), after ENT
surgery (4 of 10 RCTs). After major abdominal surgery, glucocorticoids were
not superior to placebo in any of the 7 included trials. In the only RCT in
laparascopic cholecystectomy dexamethasone significantly reduced pain
compared with placebo. After major thoracic surgery one RCT demon-
strated analgesic effect compared with placebo (after lung surgery) and one
RCT did not (after heart surgery).
Conclusions: Single doses of a glucocorticoid are clearly effective for post-
operative pain after oral, orthopaedic and spinal surgery. After major
abdominal and thoracic surgery the analgesic effect is not well documented.
Acknowledgement: This project is sponsored by an un-restricted educa-
tional grant from Bristol-Myers Squibb.

A-714
Chronic pain and hypersensitivity after cosmetic
augmentation mammoplasty: effects of 
methylprednisolone, parecoxib, and placebo
L. Romundstad, H. Breivik, H. Roald, K. Skolleborg, A. Stubhaug

Department of Anaesthesiology, Rikshospitalet, University of Oslo, Dept
Group of Clinical Medic, Oslo, Norway

Background and Goal: Chronic postsurgical pain is a major health care
problem. The effects of methylprednisolone, parecoxib, and placebo on
chronic pain and sensory dysfunction were studied after cosmetic augmen-
tation mammoplasty.
Materials and Methods: A randomized, double blind study of 219 patients
who received a single i.v. dose of methylprednisolone 125 mg (n = 74), 
parecoxib 40 mg (n = 71), or placebo (n = 74) before breast augmentation
surgery. A questionnaire was mailed 2 and 12 months after surgery.

Results: Methylprednisolone 125 mg or parecoxib 40 mg reduced acute
pain compared with placebo. Response rate 12 months after surgery was
80%. 13% had non-evoked pain, 20% had evoked pain. Activities of daily
life were affected in 14%. Hyperesthesia in the methylprednisolone group
(30%) was reduced compared with placebo (56%; P � 0.01) and parecoxib
(51%; P � 0.02). Predictors for pain at 1 year were intensity of pain during
the first week after surgery (OR � 1.3; 95%CI � 1.1–1.6), pain at 2 months
(OR � 18.4; 95%CI � 6.9–49.3), hyperesthesia at 2 months (OR � 2.3;
95%CI � 1.1–5.1) and present hyperesthesia (OR � 3.1; 95%CI � 1.4–6.7).
Active drugs reduced the risk for evoked pain compared with placebo at 
1 year (methylprednisolone, OR = 0.4; 95%CI � 0.2–0.9; parecoxib, OR �

0.4; 95% CI � 0.2–0.9). Methylprednisolone reduced the risk for hyperesthe-
sia at 1 year (OR � 0.3; 95%CI � 0.1–0.6).
Conclusions: Persistent pain and sensory impairment are common after
cosmetic augmentation mammoplasty. Predictors of pain after 1 year were
pain during the first week and at 2 months after surgery. Both active drugs
reduced the risk for evoked pain compared with placebo 1 year after sur-
gery. Methylprednisolone, but not parecoxib resulted in less hyperesthesia
after 12 months.

A-715
Pre-operative analgesic use of a selective COX-2 inhibitor
(rofecoxib) in elective craniotomy
M.F. Ryan, J.C. Andrzejowski, L. Power

Department of Anaesthesia, Royal Hallamshire Hospital, Sheffield, 
United Kingdom

Background and Goal of Study: Traditionally non-selective non-steroidal
analgesics (NSAIDs) have been avoided in neurosurgery, because of their
anti-platelet action1. Excessive opiate use can mimic or exacerbate neuro-
logical complications. Codeine can be ineffective, but patient controlled
analgesia (PCA) can be used safely2. Our study evaluates the analgesic ben-
efits of adding a pre-operative dose of a COX-2 selective NSAID (rofecoxib)
in patients undergoing craniotomy.
Materials and Methods: 42 patients were recruited to a double blind, ran-
domised, placebo controlled study. Patients were allocated to receive 50 mg
Rofecoxib (group R) or placebo (group P), 1 hour prior to elective cran-
iotomy. All patients received regular paracetamol, and PCA morphine post
operatively. Pain scores (VAS), morphine consumption (mg), sedation, nau-
sea and Glasgow Coma scores were recorded at 30 minutes, 2,6,12 and 24
hours post operatively.
Results and Discussion: The trial was completed by 19 patients in the
Rofecoxib group [mean age 45 (range 18–65)] and 15 in the placebo group
[mean age 46 (range 25–71)]. There were no significant differences found in
morphine consumption (using Mann-Whitney U test), pain scores or compli-
cation rate at any time during the 24 hr study period. The table below shows
mean morphine consumption (mg � SD).

Group P Group R p value

30 mins 1.4 � 1.9 2.3 � 2.0 0.14
2 5.6 � 4.7 6.8 � 4.8 0.56
6 12.9 � 10.9 12.9 � 9.1 0.70
12 18.1 � 16.2 19.6 � 16.5 0.78
24 29.6 � 25.9 28.4 � 23.2 0.88

Haemostasis was reported difficult in 2 patients in group P compared to 1 in
group R.
Conclusion: The use of rofecoxib in a single preoperative dose, although
apparently safe, cannot be recommended for analgesic use in craniotomy,
as it confers no benefit compared with placebo.
References:
1 Schmidt A, Bjorkman S, Akeson J. Acta Anaesthesiol Scand 2001 Jan;45(1):48–52.
2 Stoneham MD, Cooper R, Quiney NF et al. Anaesthesia 1996 Dec;51(12):1176–8.

A-716
Effects of clonidin on postoperative pain depend on 
trait anxiety
A. Berggreen, Th. Uhlig, M. Hüppe, K. Gerlach

Klinik für Anästhesiologie, Universitätsklinikum Schleswig Holstein, 
Lübeck, Germany

Background and Goal of Study: Trait anxiety influences the coping with
postoperative pain (1). Individual differences of coping and its consequences
on aspects of stress are well described by Lazarus (2). The purpose of this
study was to evaluate the influence of trait anxiety on pharmacological
effects (clonidin) with respect to postoperative pain.
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Materials and Methods: After IRB improval and written informed consent
28 patients awaiting lumbar disc surgery were randomly assigned to receive
double blind either clonidin (0.6 
g/kg/h) or placebo intraoperatively.
Anaesthesia was induced and maintained using remifentanil and propofol.
Trait anxiety was evaluated using the trait form of the Spielberger 
State-Trait-Anxiety-Inventory (STAI-G X2). The sample was shifted at the
median of the test sum score to form two groups of patients those with a
higher level of trait anxiety and those with a lower level of trait anxiety.
Postoperative pain management was carried out with patient controlled anal-
gesia using piritramid. Pain scores were measured using a visual analog scale.
Postoperative aspects of mood were measured using a multidimensional rat-
ing scale. Statistical analysis was performed using analysis of variances.
Results and Discussions: Patients with a lower level of trait anxiety
needed more piritramid postoperatively, if they did not receive clonidin intra-
operatively. The reverse was found for patients with a higher level of trait
anxiety (p � 0.05). Considering the interaction between pharmacological
effects and trait anxiety contradictory results of several studies regarding the
analgesic and sedative effects of clonidin could be explained at least in part.
Conclusion(s): Clonidin influences the postoperative pain in dependency
of the trait anxiety.
References:
1 Schoenecke OW et al. Z Med Psychol 1994; 1: 28–38.
2 Lazarus RS, Averill JR. 1972 Academic Press New York.

Acknowledgement: The study was supported by a departmental fund.

A-717
Intrathecal lidocaine elevates prostaglandin E2 levels 
in cerebrospinal fluid: a microdialysis study in 
freely-moving rats
L. Shi, V. Umbrain, H.M. Lauwers, I. Smolders, Y. Michotte, M. Zizi, F. Camu

Department of Anaesthesiology, Medical Faculty, Brussels, Belgium

Background and Goal of Study: Clinical evidence with intrathecal anes-
thetics suggests that preemptive treatments do not consistently reduce
postoperative pain. Our previous study found that intrathecal lidocaine even
accelerated PGE2 levels in cerebrospinal fluid (CSF) following formalin-
induced inflammation. Therefore, the role of lidocaine alone on spinal
prostaglandin E2 (PGE2) release was further investigated.
Materials and Methods: Spinal loop microdialysis catheters were
implanted in adult male Wister rats. The microdialysis experiments were per-
formed in freely-moving rats following 6 days of recovery. After 1 h baseline
sampling at flow rate of 10 
l/min, 50 
l of 2% lidocaine or saline was given
intrathecally. Dialysates were further collected for another 5 h and PGE2 con-
centrations were analysed by ELISA. Statistical difference was assessed by
one-way ANOVA for repeated measures.
Results and Discussions: Intrathecal injection of lidocaine resulted in a
significant increases in PGE2 to 287.8 � 57.0% of their baseline values
within 20 min, although it totally blocked the sensory input. The elevated
PGE2 might contribute to the development of hyperalgesia1.

Conclusion: Pretreatment with i.t. lidocaine alone may not be beneficial to
prevent the development of central hyperexcitability.
Reference:
1 Samad TA et al. Prostanoids and pain: Trends Mol Med 2002;8:390–396.

Acknowledgement: Research Grant Program of Belgium Society of
Anesthesia and Resuscitation.

A-718
Treatment with parenteral parecoxib followed by oral
valdecoxib after major general surgery reduces opioid
consumption and opioid-related adverse effects
J. Katz, M. Ferrante, M. Boye, M. Brown

Department of Anesthesiology, Northwestern University Medical 
School, Chicago, USA

Background and Goals: COX-2 selective inhibitors may provide well-
tolerated perioperative analgesic efficacy when administered alone or as
multimodal therapy.
Materials and Methods: Postoperative opioid consumption and patient-
reported opioid-related adverse symptoms were assessed in this random-
ized, double-blind, placebo-controlled trial of patients who had undergone
major general surgery (gastrointestinal, orthopedic, gynecologic, urologic,
and thoracic). Patients were randomized to parecoxib (PAR)/valdecoxib (VAL)
(n � 533; PAR 40 mg IV loading dose on Day 1 followed by PAR 20 mg IV/IM
q12 h for � 3 days then oral VAL 20 mg q12 h for 7 days) or matching placebo
(PBO) (n � 529). Supplemental analgesia was patient-controlled morphine
during IV/IM dosing, and codeine/acetaminophen or hydrocodone/
acetaminophen during oral dosing, expressed in morphine equivalents (mg).
Frequency, severity, and bother domains of 10 opioid-related adverse effects
(fatigue, drowsiness, inability to concentrate, nausea, dizziness, constipation,
itching, difficulty urinating, confusion, and retching/vomiting) were evaluated
on Days 2 through 10 using the Opioid-Related Symptom Distress Scale
(OR-SDS) patient-reported instrument. Symptoms at the upper distress con-
tinuum of frequency, severity, or bother were defined as clinically meaningful
events (CMEs).
Results and Discussion: The PAR/VAL group showed a 35% reduction
(P � 0.001 vs PBO) in cumulative Day 1 through 10 morphine equivalents.
On Days 2 through 10, OR-SDS-measured total-symptom frequency, sever-
ity, and bother distress were reduced by 26%, 27%, and 24%, respectively
(nominal P � 0.001 vs PBO) in the PAR/VAL group. Risk of experiencing a
CME was reduced for 8 of 10 symptoms, and the PAR/VAL group was less
likely to experience a CME day with �1, �2, and �3 of the symptoms 
(nominal P � 0.001). PAR/VAL prevented 21%, 29%, and 39% of potential
CME days with �1, �2, and �3 of symptoms, respectively.
Conclusions: Treatment with PAR/VAL, compared with PBO, significantly
reduced opioid consumption. Clinical benefits included reduced opioid-
related symptom distress and significantly fewer patient days with opioid-
related CMEs.
Acknowledgment: Sponsored by Pfizer Inc.

A-719
The different roles of the spinal protein kinase C � and �
in morphine dependence and naloxone-precipitated 
withdrawal
Y. Zeng, J. Cao, H. Ding, J. He, L. Zhang, J. Wang

Jiangsu Institute of Anesthesiology, Affiliated Hospital of Xuzhou 
Medical College, Xuzhou, China

Background and Goal of Study: This study was to investigate the roles of
spinal protein kinase C (PKC) �, � in morphine dependence and naloxone-
precipitated withdrawal response.
Materials and Methods: To set up morphine dependence model, rats were
subcutaneously injected with morphine (twice a day, for 5 d). The dose of
morphine was 10 mg/kg in the first day and was increased by 10 mg/kg each
day. On day 6, 4 h after the injection of morphine (50 mg/kg), morphine with-
drawal syndrome was precipitated by an injection of naloxone (4 mg/kg, i.p.).
Chelerythrine chloride (CHE), a PKC inhibitor, was intrathecally injected
30 min before the administration of naloxone. The scores of morphine with-
drawal symptom and morphine withdrawal-induced allodynia were
observed. One hour after naloxone-precipitated withdrawal, Fos protein
expression was assessed by immunohistochemical analysis and western
blot was used to detect the expression of cytosol and membrane fraction of
PKC � and � in the rat spinal cord.
Results and Discussions: The results showed that intrathecal administra-
tion of CHE decreased the scores of morphine withdrawal, attenuated mor-
phine withdrawal-induced allodynia and also inhibited the increase of Fos
protein expression in the spinal cord of morphine withdrawal rats. The
expression of cytosol and membrane fraction of PKC � was significantly
increased in the spinal cord of rats with morphine dependence. Naloxone-
precipitated withdrawal induced PKC � translocation from cytosol to mem-
brane fraction, which was prevented by intrathecal administration of CHE.
During morphine dependence, but not naloxone-precipitated withdrawal,
PKC � in the spinal cord translocated from cytosol to membrane fraction,
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and intrathecal administration of CHE did not change the expression of PKC
� in the spinal cord of naloxone-precipitated withdrawal rats.
Conclusion(s): It is suggested that up-regulation and translocation of PKC
in the spinal cord contribute to morphine dependence and naloxone-
precipitated withdrawal in rats and that PKC � and � play different roles in
the above-mentioned effect.

A-720
Effects of intermittent hemodialysis on buprenorphine 
and norbuprenorphine plasma concentrations in chronic 
pain patients treated with transdermal buprenorphine
J. Filitz, N. Grießinger, R. Sittl, R. Likar, J. Schüttler, W. Koppert

Department of Anaesthesiology, University Hospital Erlangen, 
Erlangen, Germany

Background and Goal of Study: The use of opioids in patients with general
and end-stage renal disease is often associated with an increased risk of
side-effects. Thus, a dose adjustment is recommended for several agents in
this class. On the other hand, opioids are often removed by hemodialysis
leading to uncertain analgesic effects. The present study was designed to
study the impact of intermittent hemodialysis on the disposition of the
buprenorphine and its metabolite norbuprenorphine in chronic pain patients
with end-stage kidney disease.
Materials and Methods: After approval of the local ethics committee10
patients with a need for a pain therapy according to step 3 of the WHO anal-
gesic ladder were included in the study (mean age � SD: 63 � 14 years).
After enrolment in the study the opioid therapy was switched to transdermal
buprenorphine (Transtec®, Gruenenthal GmbH, Aachen, Germany), starting
with about 50% of the equipotent opioid dose. Transdermal buprenorphine
was increased stepwise until the average pain score as measured by using
a numeric rating scale (NRS 0–10) was below 4. At least one week later, the
patients were asked to provide blood samples for analyses immediately
before and after hemodialysis.
Results and Discussions: The median buprenorphine plasma concentra-
tions were found to be 0.16 (0.10–0.52) ng/ml before and 0.23 (0.12–0.56)
ng/ml after hemodialysis. A significant correlation between plasma levels
and administered doses (51 � 18 
g/h) was observed (Spearman R � 0.74;
P � 0.05). In three patients norbuprenorphine plasma levels were detected
(	0.05 ng/ml). No differences in pain relief before and after haemodialysis
were observed.
Conclusions: Transdermal therapy with buprenorphine in chronic pain
patients with end-stage kidney disease is a efficient and safe treatment
option. Buprenorphine plasma levels in these patients are unaffected by
hemodialysis, and neither buprenorphine nor the metabolite norbuprenor-
phine seem to accumulate, resulting in no need for any dose adjustment of
transdermal buprenorphine in patients treated with intermittent hemodialysis.
Acknowledgement: The study was supported by the Gruenenthal
Research Department, Aachen, Germany.

A-721
Activation of naloxone-sensitive and -insensitive 
inhibitory systems in a human pain model
J. Filitz, A. Tröster, H. Flor, M. Schmelz, J. Schüttler, W. Koppert

Department of Anesthesiology, University Hospital Erlangen, 
Erlangen, Germany

Background and Goal of Study: Endogenous pain inhibition is of major
importance in chronic pain conditions and has also been shown to modulate
pain and hyperalgesia in human experimental pain models. We investigated
naloxone sensitivity of acute pain inhibition and possible lasting inhibition in
a model of electrically induced pain and hyperalgesia.
Materials and Methods: In a double blind, placebo controlled, cross over
study fifteen volunteers underwent four 150 minute sessions of high current
density electrical stimulation of their forearms. Two microdialysis fibres were
inserted intradermally over a length of 1 cm at the central volar forearm of
the subjects. Monophasic, rectangular electrical pulses of 0.5 ms duration
were applied at 2 Hz via a constant current stimulator (Digitimer S7,
Digitimer, Hertfordshire, UK). The current was gradually increased during the
first 15 min of stimulus administration, targeting a pain rating of 6 (11-point
scale; 0 � no pain and 10 � maximum tolerable pain) and then kept con-
stant for the remaining time of stimulation. After 60 minutes, naloxone or
placebo was given in a controlled infusion targeting increasing plasma con-
centrations of 0.1, 1 and 10 ng/ml (30 min. each) in three of the four sessions.
The first three sessions took place once a week and the final session after 
6 weeks. Pain ratings and areas of mechanical hyperalgesia were assessed
at regular intervals during all sessions.

Results and Discussions: Pain ratings and areas of hyperalgesia signifi-
cantly decreased during the sessions to 62%, 70% and 82% of the initial
value for pain ratings, areas of punctate hyperalgesia and allodynia.
Naloxone reversed this decrease for pain ratings as well as for hyperalgesia.
While pain ratings remained constant from session to session, the areas of
punctate hyperalgesia successively shrank to 60% of initial value at the
fourth repetition. The session effect was not reversed by naloxone.
Conclusions: We conclude that the high current densitiy stimulation pro-
voked central sensitization, but in addition, an acute naloxone-sensitive and
a long term naloxone-insensitive inhibitory systems is activated. The long
term inhibition may be associated with habituation which is known to mod-
ulate endogenous pain inhibitory systems.

A-722
Quantification of analgesic and antihyperalgesic effects 
of buprenorphine and fentanyl in healthy volunteers
A. Tröster, B. Singler, R. Sittl, J. Schüttler, W. Koppert

Department of Anesthesiology, University Hospital Erlangen, 
Erlangen, Germany

Background and Goal of Study: We assessed the combination compati-
bility of the partial 
-agonist buprenorphine with the full 
-agonist fentanyl
by quantifying their analgesic and antihyperanalgesic effects when given
either alone or in combination.
Materials and Methods: Fifteen healthy volunteers were included in this
randomised, double blind, placebo controlled study. Transcutaneous electri-
cal stimulation at high current density (38.4 � 12.8 mA) induced sponta-
neous acute pain (NRS � 6 of 10) and stable areas of hyperalgesia for
painful mechanical stimuli. Briefly, two microdialysis fibres were inserted
intradermally over a length of 1 cm at the central volar forearm of the sub-
jects. Monophasic, rectangular electrical pulses of 0.5 ms duration were
applied at 2 Hz via a constant current stimulator (Digitimer S7, Digitimer,
Hertfordshire, UK). The current was gradually increased during the first
15 min of stimulus administration, targeting a pain rating of 6 (11-point scale;
0 � no pain and 10 � maximum tolerable pain) and then kept constant for
the remaining time of stimulation. Pain intensity as well as the extent of the
areas of hyperalgesia were assessed before, during and after an i.v. infusion
of 10 minutes’ duration of fentanyl (1.5 
g/kg), buprenorphine (1.5 
g/kg),
their combination (0.75 
g/kg each) or placebo (saline 0.9%). Assessments
were repeated every two weeks.
Results and Discussions: Fifteen minutes after fentanyl application and 45
minutes after buprenorphine application maximum analgesic effects were
observed (pain reduction to 47 � 23% and 59 � 23%, respectively). The
maximum effect of the combination (pain reduction to 58 � 31%) occurred
after 30 minutes and therefore fell between the maxima of single sub-
stances. During the whole observation period a supra-additive analgesic
and an additive antihyperalgesic effect of both substances could be shown
(analgesic effect: AUC fentanyl vs. buprenorphine vs. combination: 35.4 vs.
40.0 vs. 44.0; antihyperalgesic effect: AUC fentanyl vs. buprenorphine vs.
combination: 18 vs. 25 vs. 23).
Conclusions: The combination of buprenorphine with the full 
-agonist
fentanyl did not lead to any antagonistic effect in our model. On the contrary,
both drugs seemed to reinforce each other in their analgesic and antihyper-
algesic effects.

A-723
Effects of propofol on remifentanil-induced analgesia 
and post-infusion hyperalgesia in humans
B. Singler, A. Tröster, J. Schüttler, W. Koppert

Department of Anaesthesiology, University Hospital Erlangen, 
Erlangen, Germany

Background and Goal of Study: Contrary to postulated preventive anal-
gesic effects clinical observations pointed out that large doses of intraoper-
ative opioids may lead to an increased demand for postoperative pain
medication (1). In previous works we showed the existence of opioid-
induced hyperalgesia after short-time infusion of remifentanil in an experi-
mental human pain model (2). Aim of the investigation was the determination
of analgesic and antihyperalgesic properties of propofol on remifentanil-
induced hypersensitivity.
Materials and Methods: Fifteen healthy volunteers were included in this ran-
domised, double blind, placebo controlled and cross-over study. Transcuta-
neous electrical stimulation at high current density (41.7 � 14.3 mA) induced
spontaneous acute pain (NRS � 6 of 10) and stable areas of hyperalgesia for
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painful mechanical stimul to pinprick and touch. Pain intensity as well as the
extent of the areas of hyperalgesia were assessed before, during and after
30 minutes lasting intravenous infusions of placebo (NaCl 0.9%), propofol
(1.5 
g/ml), as well as combinations of propofol with the opioid remifentanil in
two concentrations (0.025 and 0.05 
g/kg/min). The assessments were sepa-
rated by two week wash-out periods.
Results and Discussions: Propofol reduced significantly the electrically
evoked pain to 75 � 30% of control. Ninety minutes after completion of the
infusion discrete analgesic effects (p � 0.1) were still detectable. Propofol
alone did not led to any hyperalgesic effects after termination of the infusion.
The combination with remifentanil in both concentrations led to additive
analgesic effects (52 � 25% resp. 62 � 26%), however, during the following
60 min. pain ratings increased and exceeded control values. Furthermore,
the hyperalgesic areas remained significantly enlarged as compared to
baseline values.
Conclusions: Propofol led to a delay and a weakening of the remifentanil-
induced hyperalgesia in humans. Nevertheless, pronociceptive effects were
observed also after the combination with propofol, which may contribute to
the increased post-operative demand for analgesics after remifentanil-
based anaesthesia (1).
References:
1 Guignard et al. Anesthesiology 2000; 93: 409–417.
2 Koppert et al. Pain 2003; 106: 91–99.

A-724
Pre-emptive analgesia with combination of morphine 
and ketamine
A. Kurzova, J. Malek, P. Noskova, M. Bendova, M. Strunova

Department of Anaesthesiology and Intensive Care, Charles University 
in Prague, Czech Republic

Background and Goal of Study: Many drugs have been used for pre-
emptive analgesia, but their combination has been little studied. The aim of
our study was to demonstrate that a preemptive combination of ketamine
and morphine is more effective than when these drugs are administered
separately.
Materials and Methods: After ethic committee approval and patients’ con-
sent a prospective blinded study was performed in patients elicited for
abdominal hysterectomy with adnexectomy. Sixty three patients were ran-
domly divided in equal groups. Group M was administered morphine
0.1 mg � kg�1 10 minutes before induction to general anesthesia (GA) and ket-
amine 0.6 mg � kg�1 10 minutes after laparotomy, group K was administered
ketamine 0.6 mg � kg�1 10 minutes before induction to GA and morphine
0.1 mg � kg�1 10 minutes after laparotomy, group MK was administered mor-
phine 0.1 mg � kg�1 and ketamine 0.6 mg�kg�1 10 minutes before induction to
GA and NS 10 minutes after laparotomy. Postoperative morphine consump-
tion was measured 24 and 48 hours after surgery using PCA device.
Results and Discussions: There was significantly lower PCA morphine
consumption in MK group compared to the other groups.

PCA morphine in mg Group K Group M group MK

1st 24 hours 34.1 ***1) 30.2 *2) 22.6
2nd 24 hours 22.0 **3) 29.5 **4) 13.3

***1) K vs. MK, p � 0.0001, *2) M vs. MK, p � 0.0181,
** 3) K vs. MK, p � 0.0032, **4) M vs. MK, p � 0.0099.

Conclusion(s): The combination of pre-emptive administration of morphine
and ketamine is more effective than when the drugs are used separately.
Acknowledgements: The study was supported by grant IGA NL 7682-3.

A-725
Co-administration of magnesium confers pain relief with
reduced opiod requirement after cardiac surgery
B. Steinlechner, B. Birkenberg, M. Dworschak, G. Grubhofer, 
A. Schiferer, A. Rajek

Department of Anesthesia and General Intensive Care Medicine, 
University Hospital Vienna, Vienna, Austria

Background and Goal: Magnesium prevents the induction of central sen-
sitization from peripheral nociceptive stimulation (1). We hypothesized that
perioperative treatment with magnesium gluconate would increase the anal-
getic potency of remifentanil given for pain management after cardiac 
surgery.
Materials and Methods: In a randomized, double-blinded study 40 patients
received remifentanil at 0.2–0.5 
g/kg/min intraoperatively. After induction 

of anesthesia, patients were either given magnesiumgluconate (n � 20;
86,5 mg/kg bolus followed by a continuous infusion of 13.8 mg/kg/h) or
placebo (n � 20). Remifentanil was titrated to effect as soon as pain could be
evaluated by either a pain intensity score (PIS) in the intubated patient (range
1–6, 1 representing no and 6 unbearable pain) or later on by a color VAS scale
(range 0–100, i.e. no and worst pain, respectively). A PIS � 3 or a VAS � 30
induced increases of remifentanil by 0.01 
g/kg/min while a respiratory
rate �10 caused a decrease by the same magnitude.
Results: Remifentanil was continued at a dose of 0.05 
g/kg/min in all our
patients after arrival at the ICU. Dose adjustments because of insufficient
pain control had to be made less frequently in magnesium treated patients
before extuation (5 vs. 11 patients). Furthermore, magnesium significantly
lowered the remifentanil requirement after extubation on average by 20%
(P � 0.05). VAS score during the first 12 hours after extubation significantly
dropped in the magnesium group from 15 to 1 and in the control group from
13 to 4 (P 	 0.05), respectively. Dose reductions due to a respiratory
rate �10 had to be made 35 times in magnesium treated patients as com-
pared to 23 times. Although magnesium serum levels were increased imme-
diately after surgery (1.31 � 0.25 vs. 0.8 � 0.25, P � 0.05) it did not prolong
time to extubation (134 � 28 vs. 137 � 21 min).
Conclusion: Magnesium gluconate at the dosage we applied effectively
reduced the remifentanil requirement for adequate postoperative pain man-
agement in patients after cardiac surgery. No serious side effects were
observed.
Reference:
1 Woolf CJ, Thompson SW. Pain 1991;44:293–9.

A-726
Concomitant use of non-opioid analgesics and morphine
after major surgery – is there a clinically relevant morphine
sparing effect? A meta-analysis of randomized trials
N. Elia, C. Lysakowski, M.R. Tramer

Department of Anaesthesiology, EBCAP, Geneva, Switzerland

Background and Goal of Study: Concomitant use of non-opioid anal-
gesics and morphine after major surgery is thought to decrease morphine
consumption and the risk of morphine-related adverse effects, and to
improve analgesia.
Materials and Methods: We searched (electronic databases, bibliogra-
phies, any language, to 7.2004) for randomized, placebo-controlled trials
testing the efficacy of paracetamol, non-steroidal anti-inflammatory drugs
(NSAID) or selective cyclo-oxygenase-2 inhibitors (Cox-2) given concomi-
tantly with patient-controlled analgesia with morphine after major surgery,
and reporting on cumulative 24 hours morphine consumption. A clinically
relevant morphine sparing effect was defined as a decrease in the incidence
of morphine-related adverse effects or as an improvement in analgesia. Data
were combined using a fixed effect model, and were expressed as weighted
mean difference (WMD), relative risk (RR), odds ratio (OR), and number-
needed-to-treat/harm (NNT/H) with 95% confidence intervals (CI).
Results and Discussions: We analyzed data from 50 trials (4661 patients).
Median cumulative 24 hours morphine consumption in controls was 49 mg;
it was significantly decreased with paracetamol (WMD, �8 mg), Cox-2
(�12 mg), and NSAID (�19 mg). Pain intensity at 24 hours was significantly
reduced with NSAID (about 1 cm on the 10 cm VAS); with paracetamol, the
effect was not significant, and for Cox-2, relevant data were scarce. With
NSAID, the incidence of nausea/vomiting was reduced (RR 0.75, 95%CI
0.62–0.91; NNT 15), as was the incidence of sedation (RR 0.69, 0.54–0.88;
NNT 37); the risk of serious bleeding complications was increased (OR 5.50,
1.30–23.3; NNH 50). Both NSAID and Cox-2 increased the risk of oliguria
and renal failure.
Conclusions: For concomitant NSAID only there is some evidence of a clini-
cally relevant morphine sparing effect after major surgery. However, there is
only little decrease in the incidence of morphine-related adverse effects, and
the risk of potentially serious NSAID-related adverse effects is not negligible.

A-727
Naloxone suppresses the pain relief effect of “cough-trick”
during venipuncture: a crossover volunteer study
T.I. Usichenko, K. Bolz, M. Dinse, M. Wendt, Ch. Lehmann, F. Feyerherd, 
D. Pavlovic

Department of Anaesthesiology and Intensive Care Medicine, Ernst Moritz
Arndt University, Greifswald, Germany

Background and Goal of Study Background: In previous study we have
shown that the easily performed “cough-trick” (CT) reduced pain during
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venipuncture (VP), although the mechanism remained unclear. Here we
tested whether the endogeneous opioid system is involved in analgesic
effect of CT.
Materials and Methods: Fifteen healthy male volunteers recruited according
to inclusion criteria were blinded to the aim of the study. They were punctured
with 20 G cannula in the dorsal vein of dominant hand without CT procedure
and received 0.075 mg/kg intravenous opioid-receptor antagonist naloxone
(NX). Thirty minutes after NX administration the dorsal vein of contra lateral
hand was punctured with CT procedure. The intensity of pain during VP
according to 100-mm visual analogue scale (VAS-100) was the primary end-
point. The intensity of pain on subsequent catheter insertion, hand with-
drawal, palms sweating, blood pressure, heart rate, blood glucose
concentration and success of volunteers’ blinding were also recorded. The
threshold of pain on pressure applied to glabella with the pressure probe 
of algesimeter (10 mm) was recorded before, 35 and 60 minutes after NX
infusion.
Results and Discussions: Thirteen volunteers (age 25.5 � 3.2 years;
mean � SD) finished the study. The intensity of VP pain with CT procedure
after NX infusion was comparable with that without CT: 26 (16–38) vs. 22
(16–30) mm on VAS; median (interquartile range); P 	 0.05. The pressure
pain threshold decreased: 6.8 � 2.3 vs. 6.2 � 2.3 mm; P � 0.024; and the
blood glucose concentration increased after NX administration: 4.8 � 0.9
vs. 5.2 � 0.8 mmol/l; P � 0.004; mean � SD. The incidence of hand with-
drawal reaction and sweating, heart rate and blood pressure did not change.
Conclusion(s): Endogeneous opioid system might be involved in the anal-
gesic mechanism of CT although the distraction effect should be excluded
in future study.
Reference:
1 Usichenko TI. Anesth Analg 2004; 98: 343–345.

A-728
Comparison of postoperative pain by different methods in 
the removal of gases after laparoscopic hysterectomy
S.H. You, J.H. Yoon, J.B. Kim, C.H. Kim, K.S. Kang

Department of Anesthesiology, SoonChunHyang University Chunan
Hospital, CHUNAN, Republic of Korea

Background and Goal of Study: Laparoscopic surgery may allow a signifi-
cant reduction in postoperative pain and analgesic consumption compared
with conventional methods (1). Nevertheless, some patients still experience
significant pain. We investigated degrees of postoperative pain and the inci-
dences of shoulder pain versus the different methods of gas removal after
laparoscopic surgery.
Materials and Methods: Sixty ASA class I or II patients were included in
this study. In Group A (Control group, age 45.4 � 2.9 years, n � 20), resi-
dual carbon dioxide was removed by the classic method without a drain
tube. In Group B (Suction group, age 46.5 � 7.2 years, n � 20), residual
carbon dioxide was removed using a suction device aggressively without a
drain tube. In Group C (Drain group, age 45.9 � 4.1 years, n � 20), residual
carbon dioxide was removed by the classic method with a drain tube. The
intensities of abdominal and shoulder pain were assessed 1, 6, 24 and 48
hours after surgery using a visual analog scale (VAS) and a verbal rating
scale (VRS). We also assessed the mean hospital stay for the three groups.
Results and Discussions: The abdominal pain scores (VAS and VRS) at 
1 hour after surgery and the incidence of shoulder pain, epigastria pain and
flank pain were significantly higher in Group A than in the other groups for
1hour after surgery (P � 0.05). Mean hospital stay was significantly longer
for group C.

Conclusion(s): After laparoscopic surgery, the active removal of residual
carbon dioxide may be a simple and safe method that significantly reduces
postoperative shoulder and abdominal pain.
Reference:
1 Barkun JS, Barkun AN, Sampalis JS, et al. Lancet 1992; 304: 1116–9.

A-729
Small dose ketamine does not reduce postoperative opioid
analgesic requirements after cardiac surgery
A. Ysasi, E. Calderon, T. Wendt, R. Llorens, L.M. Torres, N. Gracia, 
L. Arnaiz

Department of Anaesthesiology and critical care, Hospiten Rambla, 
Santa Cruz de Tenerife, Spain

Background and Goal of Study: Addition of a small dose of ketamine to
opioids may increase the analgesic effect and prevent opioid-induced
hyperalgesia and acute tolerance to opioids1). We therefore tested the
hypothesis that intraoperative small-dose ketamine improves postoperative
analgesia after CABG with remifentanil-based anaesthesia.
Materials and Methods: 50 patients scheduled for elective CABG were
enrolled in this double-blind study under remifentanil-based anaesthesia.
They were randomly assigned to intraoperative ketamine or saline (control)
supplementation. After induction of anaesthesia patients received the ket-
amine infusion 10 mcg/kg/min or saline infusion over the entire operation
period. Anaesthesia was maintained with remifentanil, atracurium and a
propofol infusion. All patients were given 0.15 mg/kg of morphine 45 min
before the end of surgery. Pain scores and morphine consumption were
recorded for 24 hours after surgery. Postoperative pain was treated with
morphine, 3 mg of morphine was given IV at 5-min intervals. Data
(mean � SD) were analyzed by Student t-test, ANOVA and Mann Whitney 
U-test, with p � 0.05.
Results and Discussions:

C Group K Group

Time to first analgesic (min) 186 � 27 325 � 42*
Morphine (mg) consumption 24 h 26 � 7 24 � 6

Values are mean � SD. *p � 0.05.

The Ramsay score was not different between the two groups. The incidence
of side effects was comparable in the two groups.
Conclusion(s):
(1) Small-dose ketamine did not decrease morphine consumption in CABG

patients during the first 24 h after. 
(2) Ketamine increased significantly the time required until demanding the

first dose of morphine postoperative.
Reference:
1 Guillou N, Tanguy M, Seguin P et al. Anesth Analg. 2003 Sep;97(3):843–7.

A-730
Adrenaline improves the quality of patient controlled 
epidural analgesia after thoracotomy
D. Uvarov, M. Orlov, D. Borisov, V. Kuzkov, M. Kirov, E. Nedashkovsky

Department of Anesthesiology, Northern State Medical University,
Arkhangelsk, Russia

Background and Goal of Study: Thoracic epidural analgesia (EA) using
continuous infusion of bupivacaine combined with fentanyl provides effec-
tive postoperative analgesia after thoracotomy (1). However, increased con-
sumption of the preparations required for the adequate postoperative
analgesia may lead to adverse effects. Adrenaline has been shown to reduce
the risk of side effects during EA (2). Thus, the main goal of our study was to
assess the patient controlled analgesia (PCEA) combining opioid-local anes-
thetic mixture and adrenaline administered after thoracotomy.
Materials and Methods: We enrolled 50 adult patients after major thoracic
surgery in a prospective, randomized study. All patients were given PCEA
using 0.125% bupivacaine and fentanyl (2 mcg/ml) either without (BF group,
n � 25; 44.2 � 1.9 yrs; 20 males/5 females) or with adrenaline (2 mcg/ml)
(ABF group, n � 25; 43.6 � 2.1; 18 males/7 females). Pain scores were
assessed in rest and coughing by 10-point visual analog scale (VAS) at 1, 3,
6, 12, 18, and 24 h after ICU admission. In addition, the consumption of
drugs and the incidence of adverse effects (sedation, pruritis, urine reten-
tion, and nausea/vomiting) were recorded. Data were compared using
Student’s t-test and �2 test. p � 0.05 was regarded as statistically significant.
Results and Discussions: VAS in coughing was significantly lower in the
ABF group comparing with the BF group at 3, 6, 12, 18, and 24 h after ICU
admission. The consumption of drugs requested for the adequate analgesia
(VAS � 3) decreased significantly in the ABF group as compared to the BF
group and was 213 � 4 vs. 225 � 2 mg/24 hours and 319 � 1 and
344 � 3 mcg/24 hours for bupivacaine and fentanyl, respectively. In the BF
group, we registered urine retention, nausea, and vomiting in 24%, 20%,
and 16% of the patients, respectively. Among these adverse effects, only
one episode of pruritis was recorded in the ABF group.
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Conclusion: After thoracotomy, PCEA using the combination of adrenaline
with bupivacaine-fentanyl mixture reduces the consumption of both bupiva-
caine and fentanyl and declines the incidence of the adverse effects, there-
fore improving the quality of analgesia.
References:
1 Macias A. et al. Anesth Analg 2002;95:1344–1350.
2 Niemi G et al. Anesth Analg 2002;94:1598–1605.

A-731
Effect of preemptive administration of analgesics on 
surgery-induced tumor cells proliferation
C. Collard, P. Lavandhomme, V. Collet, M. De Kock

Department of Anesthesiology, St Luc Hospital, Brussels, Belgium

Background: Surgical stress and anesthesia interfer with immune system
(1). Postoperative analgesia provided by morphine attenuates surgery-
induced tumor proliferation (2). Because preemptive analgesia can con-
tribute to reduce postoperative pain, our study assessed the preemptive
effect of common analgesic drugs on surgery-induced tumor cells prolifera-
tion in a validated rat model of lungs metastases (2).
Material and Methods: Adult male Wistar rats were assigned to different
groups (n � 4–6 per group) and received either intraperitoneal (IP): saline
(controls), ketamine 10 mg/kg, clonidine 10 
g/kg or fentanyl 40 
g/kg. In
different animals, same IP drugs and doses were administered 30 min before
an abdominal incision performed under sevoflurane anesthesia. In all the
rats, tumor cells (MADB106, from rodent mammary adenocarcinoma) were
intravenously injected in the tail 5 hours after the aforementioned treatments
as previously described (2). Three weeks later, animals were euthanazied
and lungs removed to allow a count of surface metastases. Statistical analy-
sis used ANOVA and posthoc test, P � 0.05 was significant.
Results and Discussion: Metastases counts are expressed in Table as
mean � SD (95% CI).

IP Saline IP Ketamine IP Clonidine IP Fentanyl

No surgery 21 � 14 (11–31) 63 � 30 (44–82)* 23 � 13 (11–36) 20 � 7 (13–26)
Abdom incision 51 � 36 (20–82)** 59 � 24 (29–89) 44 � 18 (21–66) 42 � 24 (22–62)

*P � 0.01; **P � 0.05 with no surgery-IP saline (controls).

Conclusion: In unoperated animal, only ketamine promotes tumor prolifera-
tion, an effect unrelated to NMDA antagonism but mediated through beta-
adrenergic stimulation (3). In operated rats, incision by itself enhances tumor
metastasis but pre-incisional administration of different analgesic drugs
does not affect the immunosuppressive effect of surgical injury.
References:
1 Nichols et al, Clin Exp Immunol 1993; 94: 4–10.
2 Page et al, Pain 1993; 54: 21–28.
3 Melamed et al, Anesth Analg 2003; 97 : 1331–1339.

A-732
Hypertensive patients have less postoperative pain than
normotensives after laparoscopic cholecystectomy
P. Nicolcescu, I. Sosea, L. Calin, T. Paun, M. Riza, F. Purcaru

Department of Anesthesiology, Emergency Hospital No 1, Craiova,
Romania

Background and Goal of Study: We compared the postoperative pain in
hypertensive patients and normotensive patients after laparoscopic chole-
cystectomy.
Materials and Methods: This study was approved by our Ethics
Committee. After obtaining informed consent, 24 ASA II–III patients were
included in this study. The patients were randomized in two equal groups A
(hypertensive patients) and B (normotensive patients). General anesthesia
was induced with propofol (2.5 mg/kg), fentanyl (2 microg/kg), succinylcolina
(1 mg/kg). Vecuronium (0.1 mg/kg) was used to facility mechanical ventila-
tion and sevoflurane 1.5–2% for hypnosis. The pain score and the sedation
score were done at 0, 30, 60 minutes, 4, 8, 12, 24 hours. Statistical analysis
was performed using a two sides Student’s t test and the Mann Whitney U
test (p � 0.05-statistical significance).
Results and Discussions: There were no significant differences in demo-
graphic data (age, sex, weight) surgical duration and anesthesia duration
between the groups. No higher intraoperative incidence or adverse events
were reported in both groups. 

We measured pain at rest and on deep breath (10 point verbal numerical
rating scale) for 1, 4, 8, 12, 24 hours postoperatively in all patients.

40 mg petidine was given whenever the pain score was smaller than 
4 points.

The numbers of rescue analgesic petidine doses were significantly lower
in hypertensive than normotensive patients (80 � 34 mg vs. 114 � 29 mg).

The sedation score was higher in normotensive patients (group B) but not
significantly (p 	 0.05).
Conclusions: Hypertensive patients required less postoperative analgesic
than normotensives patients after laparoscopic cholecystectomy. 
References:
1 Zamir N, Simantov R, Segal M. Brain Res 1980; 184; 299–310.
2 Shops DS, Bragdon EE, Gray TF et al. Am J Cardiol 1992; 70: 3F–5F.

A-733
The effects of A1 adenosine receptor agonists, 
(R)-N6-(1-Methyl-2-phenylethyl) adenosine (R-PIA) 
on the antiallodynic morphine tolerance in a rat model 
of postoperative pain
J.Y. Park, I.G. Jun, M.Y. Kwon

Department of Anesthesiology and Pain Medicine, ASAN Medical 
Center, Seoul, Republic of Korea

Background and Goal of Study: Opioid tolerance is a diminution of anal-
gesic effect or need for a higher dose to maintain the original effect follow-
ing chronic opioid exposure. Opioid tolerance may be mediated by
l-glutamate action. Adenosine receptors, probably of the A1 subtype local-
ized in excitatory amino acid terminals, have been shown to inhibit the
release of aspartate and glutamate. The effect of A1 adenosine receptor
agonist, (R)-N6-(1-Methyl-2-phenylethyl) adenosine (R-PIA) on opioid tole-
rance has not been studied. We investigated the hypothesis that R-PIA pre-
vents and reverses chronic opioid tolerance.
Materials and Methods: Male rats were anesthetized with enflurane. An
incision of the plantaris muscle of right hind paw induced mechanical allo-
dynia. Withdrawal threshold to von Frey filament was determined. An
intrathecal injection was performed and thresholds were determined. (1)
Single intrathecal doses of 3 
g morphine, 20 
g R-PIA, and a combination
of 3 
g morphine and 20 
g R-PIA were studied. (2) Rats received 3 
g mor-
phine for 7 days. To evaluate the effect of R-PIA on development of mor-
phine tolerance, R-PIA 20 
g was coinjected with morphine 3 
g for 7 days.
To characterize the offset of the effect of R-PIA on morphine tolerance, 
R-PIA was coinjected with morphine for days 1–3 followed by daily mor-
phine on days 4–7. (3) Morphine 3 
g was given for 4 days. On the following
3 days, R-PIA 20 
g was introduced in combination with morphine.
Results and Discussions: (1) Morphine or R-PIA alone produced antiallo-
dynia. When given together, resulted in supra-additive antiallodynia. (2) 
Co-administration of morphine with R-PIA blocked the decrease in morphine
effect throughout the entire 7 day period. Where R-PIA was co-administered
with morphine for days 1–3, maximal antiallodynia with morphine was still
observed on day 4, but a subsequent decrease in effect was observed from
days 5 to 7. (3) Chronic administration of morphine on days 1–4 resulted in
a decrease in antiallodynia. Addition of R-PIA on days 5–7 resulted in a par-
tial restoration of the morphine effect and greater antiallodynia than for mor-
phine alone on days 6 and 7.
Conclusion: This study suggests that R-PIA augments the antiallodynic
action of both acute and chronic morphine therapy.

A-734
Auricular acupuncture reduces intraoperative fentanyl
requirement during total hip arthroplasty – a 
randomised controlled study
T.I. Usichenko, M. Hermsen, T. Witstruck, M. Dinse, D. Pavlovic, 
Ch. Lehmann, M. Wendt, F Feyerherd

Department of Anaesthesiology and Intensive Care Medicine, Ernst Moritz
Arndt University, Greifswald, Germany

Background and Goal of Study: Auricular acupuncture (AA) has been
shown to decrease desflurane requirement in healthy individuals [1]. We
studied whether the AA of specific points can reduce intraoperative anal-
gesic requirement during total hip arthroplasty (THA).
Materials and Methods: Sixty-four patients scheduled for elective THA
were enrolled in this patient-anaesthesiologist-evaluator-blinded study
according to inclusion criteria. The patients were randomly assigned to
receive AA of specific points (Hip joint, Shenmen, Lung and Thalamus) or a
sham procedure (4 non-acupoints on the helix) ipsilateral to surgery site.
Permanent press AA needles with the diameter of 0.22 mm and the length of
1.5 mm were placed and fixed with the adhesive tape in the evening before
THA. The patients received standardised general anaesthesia, whereas 
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end-tidal isoflurane concentration was kept constant within 0.8–1.0 vol.%.
The fentanyl was titrated to prevent spontaneous movements during surgery
and to maintain the heart rate and blood pressure within 20% of baseline
values. Demographic data, intraoperative amount of fentanyl, end-tidal
isoflurane, heart rate and blood pressure, body temperature and success of
patients blinding were recorded.
Results and Discussions: Fifty-seven patients (30 in AA and 27 in the con-
trol group) completed the study. Patients from AA group required 21% less
fentanyl during surgery than the controls: 3.9 � 1.4 vs. 4.9 � 1.2;
mean � SD; mcg/kg; P � 0.005. Demographic data, isoflurane end-tidal
concentrations, duration of anaesthesia, intraoperative cardiovascular para-
meters, body temperature and patients’ opinion concerning the group allo-
cation were comparable in both groups.
Conclusion(s): The study demonstrated that AA reduces intraoperative
fentanyl requirement during total hip arthroplasty. Further large-scale investi-
gation of this treatment modality comparing it with standard therapy and
placebo acupuncture (non-inserted needle) appears to be necessary.
Reference:
1 Taguchi A. Anaesthesia 2002; 57: 1159–1163.

A-735
L-Arginine effects the somatosensory evoked responses of
neurones in the rat substantia gelatinosa (SG) independent of
changes in nitric oxide (NO) levels
D. Schulte, J. Millar, J. Schulte am Esch

Department of Anesthesiology, University Hospital Hamburg-Eppendorf,
Hamburg, Germany

Background and Goal of Study: The amino-acid Arginine (Arg) is the sub-
strate for nitric oxide synthesis. Any effects of arginine on neuronal activity is
thus usually ascribed to an effect in stimulating NO formation. We have
developed an electrochemical method (1), to measure extracellular NO lev-
els with a microelectrode (CFM). The method allows for simultaneous
recording of extracellular spike potentials from local cells together with the
electrochemical signal. As part of the investigation we have applied Arg
directly on the surface of the spinal cord above the microelectrode to ascer-
tain whether this procedure would have an effect on NO synthesis.
Materials and Methods: Wistar rats were anesthetized with fentanyl and
urethane. The lumbar enlargement of the spinal cord was exposed surgi-
cally. Nafion-coated CFM were inserted in the cord (200–400 
m depth).
Spikes from cells with low threshold receptive fields on the ipsilateral
hindlimb were isolated and counted using a spike discriminator. Needle
electrodes were inserted into the skin of the RF and used to deliver trains of
electrical pulses (400 pulses at 50 Hz, 5 ms duration).
Results and Discussions: In 20 experiments the electrical stimuli genera-
ted a rise in exracellular NO (7.6 � 0,24 
M, Mean � SD). Mean spike count
during stimulation was 548 � 42 (Mean � SD). After Arg there was no con-
sistent change in NO release. But in 15 experiments (75%) Arg nearly abol-
ished the spike activity in response to electrical stimulation (20 � 2)
(Mean � SD). In no case was there any increase in spike activity following
Arginine.
Conclusion(s): Our hypothesis is that GABA and Arg can both be taken up
into cells by a similar transporter mechanism. A rise in extracellular Arg
could reduce the GABA reuptake mechanism, leading to an increased
inhibitory tone in the spinal cord. Arginine could thus act as a GABA synap-
tic modulator as well as being a substrate for NO synthesis.
Reference:
1 Millar J. Methods Mol Biol 1997; 72: 251–66.

Acknowledgement: This work was supported by a grant from the DFG.

A-736
Protocol design: a fentanyl HCl patient-controlled
transdermal system (PCTS) vs. IV morphine patient-
controlled analgesia for post-surgical pain management 
in 11 European countries
S. Grond, U. Richarz

Department of Klinik fur Anasthesiologie, Martin-Luther-Universitat Halle,
Halle, Germany

Background and Goal of Study: Patient-controlled analgesia (PCA) allows
patients to manage their postoperative pain effectively. Common routes of
PCA administration are intravenous (IV) and epidural. However, postoperative
pain continues to be undermanaged (1). The fentanyl HCl patient-controlled
transdermal system (PCTS) provides a new alternative, noninvasive method

to manage moderate-to-severe postoperative pain. The aim of this study is
to compare the safety and efficacy provided by the PCTS with that of a stan-
dard regimen of IV PCA morphine following elective major abdominal or
orthopaedic surgery.
Materials and Methods: An international, multicenter, open-label, random-
ized, active comparator, parallel-group study, with a total target enrollment
of 650 patients, in 11 European countries. Treatment with the PCTS (40 
g
fentanyl over 10 min; up to 6 doses/h for 24 h) or a standard regimen of IV
PCA morphine (bolus doses, up to 20 mg per 2 h; maximum of 240 mg/24 h)
begins in the recovery room and continues up to 72 h. The primary efficacy
endpoint in this trial is patient global assessment (PGA) of pain control at 
24 h. Secondary endpoints include pain control, safety, ease-of-care ques-
tionnaires for patients, nurses, physical therapists for all surgery types, and
technical failures. The statistical objective is an equivalent proportion of
PCTS successes to IV PCA morphine by a 95% two-sided confidence inter-
val for the difference between treatments at 24 h (�10% to 10%).
Results and Discussions: The PGA as defined by the proportion of patients
rating each method of pain control as poor, fair, good or excellent will be
compared. Analysis of secondary endpoints will determine potential points of
differentiation between the two treatments in each patient population.
Conclusion(s): The findings of this study will demonstrate the efficacy and
safety of fentanyl HCl PCTS vs IV PCA morphine in the management of post-
operative pain in patients who have undergone major abdominal or
orthopaedic surgery within 11 European countries.
Reference:
1 Apfelbaum JL, Chen C, Mehta S, et al. Anesth Analg. 2003; 97: 534–40.

Acknowledgement: Supported by Janssen-Cilag Ltd.

A-737
Interaction between bupivacaine and glutamate receptor
antagonists in spinally mediated analgesia in rats
T. Nishiyama

Department of Anesthesiology, The University of Tokyo, Bunkyo-ku, Japan

Background and Goal: N-methyl-D-aspartate (NMDA) receptor and 
�-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA) receptor had
a great role in pain mechanism in the spinal cord. We investigated the analgesic
interaction between spinally administered bupivacaine and AP-5, a NMDA
receptor antagonist, or YM872, an AMPA receptor antagonist using rats.
Materials and Methods: Sprague-Dawley rats with lumbar intrathecal
catheters were tested for their thermal tail withdrawal response using the tail
flick test and for their paw flinches by formalin injection after intrathecal
administration of bupivacaine, AP-5, or YM872. The effects of the combina-
tion of bupivacaine and AP-5 or YM872 were tested by an isobolographic
analysis using ED50 (50% effective dose) values. Eight rats were used in
each dose group. Behavioral side effects were also investigated.
Results and Discussion: ED50 values are shown.

Tail flick Formalin phase 1 Formalin phase 2

Bupivacaine (
g) 7.0 (3.5–13.4) 5.6 (1.9–15.4) 3.3 (0.5–8.8)
AP-5 (
g) 5.5 (2.3–10.8) 7.5 (4.0–13.1) 1.5 (0.5–5.9)
YM872 (
g) 1.0 (0.4–2.8) 0.24 (0.08–0.75) 0.2 (0.07–0.7)
Bupivacaine � AP-5
Bupivacaine (
g) 2.96 (1.50–5.89) 0.89 (0.39–2.06) 0.89 (0.49–1.63)
AP-5 (
g) 2.44 (1.25–4.74) 0.37 (0.16–0.85) 0.37 (0.2–0.67)
Bupivacaine � YM872
Bupivacaine (
g) 0.90 (0.62–1.31) 0.14 (0.02–1.04) 0.37 (0.03–5.04)
YM872 (
g) 0.13 (0.09–0.19) 0.01 (0.001–0.06) 0.02 (0.002–0.3)

( ): 95% confidence interval.

Behavioral side effects decreased by both combinations compared with
each single agent.
Conclusions: Intrathecal bupivacaine and AP-5 or YM872 were synergisti-
cally analgesic on thermal and inflammatory pain except for bupivacaine
with AP-5 on thermal pain, which had additive effect.

A-738
Safety of high dose intrathecal diamorphine in 
non-obstetric patients
D. Wilkinson, M. Curtis, M. Natarajan, M. Watters

Department of Anaesthesia, John Radcliffe Hospital, Oxford, United
Kingdom

Background and Goals: The use of intrathecal diamorphine combined with
bupivacaine has been shown to provide effective and prolonged postoperative
analgesia following major orthopaedic surgery1. It is suggested that
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lipophilic opiates may be safer for intrathecal use because of their shorter
life in the spinal fluid phase2. We have collected respiratory depression data
from 661 patients receiving intrathecal diamorphine up to 1mg for non-
obstetric surgery.
Materials and Methods: Over a one-year period, details of naloxone admin-
istration were collected from 1732 patients undergoing major non-obstetric
surgery, of which 77% was major orthopaedic surgery. Patients received
either intraoperative intrathecal diamorphine plus postoperative intravenous
patient-controlled morphine analgesia (ITD � PCA) or PCA alone (PCA
group). Intrathecal diamorphine dosage varied from 0.1 mg to 1 mg, although
the majority of patients received either 0.5 mg (ITD 0.5 � PCA) or 1 mg
(ITD1.0 � PCA). The relative risk (RR) for receiving naloxone was calculated
for each group, using the PCA group as a control. Where available, relative
risk stratified by age above and below 80 years was calculated.
Results and Discussions: Data are shown in the table.

n % Naloxone n RR RR�80 yrs RR $$ 80 yrs

PCA group 1071 62 6 1.00 * *
ITD � PCA 661 38 3 0.81 0.35 2.29
ITD0.5 � PCA 233 13 1 0.77 0 2.45
ITD1.0 � PCA 298 17 2 1.20 0.72 3.64

*Denotes unavailable data.

Conclusions: The use of intrathecal diamorphine at doses up to 1mg in
non-obstetric patients is a safe technique for patients under 80 years of age.
Intrathecal diamorphine should be used cautiously in patients 80 years of
age and over. Intrathecal diamorphine is no more likely to cause respiratory
depression than PCA alone if used appropriately.
References:
1 Milligan KR, Fogarty DJ. Reg. Anesth. 1993;18(2):114–7.
2 Moore A, Bullingham R, McQuay H, et al. Clin. Pharmacol. Ther. 1984;35(1):40–5.

A-739
Local effect of bupivacaine and amitriptyline infiltration on
wound NGF expression after plantar incision in rats
P. Lavandhomme, V. Collet, M. De Kock

Department of Anesthesiology, St Luc Hospital, Brussels, Belgium

Background: Local NGF expression increases after plantar incision, con-
tributing to peripheral sensitization and postoperative pain (1). While wound
infiltration with bupivacaine (bupi) only provides shortlasting analgesia, we
previously demonstrated that local amitriptyline (AMIT), a tricyclic antide-
pressant which acts as a long-lasting local anesthetic and possess antihy-
peralgesic effects, potentiates bupi and produces longlasting relief of
post-incisional hyperalgesia (2). The present study evaluates whether bupi
and/or AMIT effect might be related to modulation of local wound NGF
expression.
Materials and Methods: Under halothane anesthesia, adult male Wistar
rats underwent a plantar incision (1). Before wound closure, local infiltration
(total volume 0.2 mL) was realized with either saline, bupi 0.5% alone or with
AMIT 100 
g, or AMIT alone 100 
g (2). Animals (n � 3–4 per group) were
killed at day (D)0 (6 h), D1 or D2 after surgery and plantar skin and muscle
around the wound harvested to measure tissue NGF (ELISA, Chemicon®).
NGF was also measured in normal tissue (Naive group). Statistical analysis
used ANOVA and posthoc test, p � 0.05 significant.
Results: Incisional NGF levels in Table are mean � SD (ng/g tissue wet
weight). Basal NGF in naive rats was 0.1 � 0.01 ng/g. Plantar incision signifi-
cantly increased local NGF secretion at D1 and D2 (Saline group data).

D0 (6 h) D1 D2

Saline 0.14 � 0.05 0.21 � 0.08* 0.3 � 0.09*
Bupi 0.23 � 0.1 0.04 � 0.01** 0.13 � 0.04
Bupi AMIT 0.06 � 0.02** 0.08 � 0.03** 0.23 � 0.05
AMIT 0.14 � 0.11 0.06 � 0.01** 0.4 � 0.23

*P � 0.01 with naive rats; **P � 0.01 with Saline group at the same postoperative time.

Discussion and Conclusion: As demonstrated in another model (3), 
bupi modulates NGF secretion. Temporary reduction of enhanced NGF
expression correlates with bupi short-lasting postoperative analgesic effect.
Low dose AMIT potentiates bupi effect on NGF expression that might 
contribute to and partly explain long-lasting postoperative effect of bupi
AMIT combination.
References:
1 Zahn et al, J Pain 2004; 5: 157–63.
2 Thomas et al, Eur J Anaesth 2004; 21: A–781.
3 Durieux et al, Anesthesiology 1999; 91: A–856.

A-740
Epidural analgesia: catheter contamination and secure 
time window
M.L. Paños, Y. Díez, A. González, M. De Miguel, O. Güénaga, V.A. Gancedo

Department of Anesthesiology and Reanimation, Valle de Hebrón 
Hospital, Barcelona, Spain

Background and Goal of Study: Epidural analgesia in surgical patients is
not risk exempt. Epidural catheter (EC) tip colonization is up to 28.8% in
some series (1) and may be associated with significant clinical infection (1) (2).
The aim of this study was to evaluate the relationship between microbiologi-
cal EC contamination and the duration of catheterization in surgical patients.
Materials and Methods: Bacteriological analysis of 104 triple EC cultures
was carried out after removal in surgical patients: exit site swabs (CS), semi-
quantitative culture of 3 cm of intra-dermis portion (IC) and 3 cm of tip (TC).
We recorded the duration of catheterization. Descriptive statistical analysis
and Mantel-Haenszel Chi-Square tests were performed.
Results and Discussions: ECs were kept in place for 69 ± 34 hours (range
24–264). A significant correlation was found between the incidence of posi-
tive cultures and the duration of catheterization (CS p � 0.002, IC
p � 0.027, TC p � 0.026). 64% of positive CS had also a positive IC and TC
(decreasing number of colonies forming units from the skin to the tip).
Coagulase-negative staphylococci (CNS) was the most prevalent micro-
organism cultured.

CS �
44

IC �
32

TC �
24

42% 32% 23%

CNS 36 (65%) 29 (81%) 20 (74%)
Enterobacter 6 (10.9%) 2 (5.55%) 2 (7.42%)
Corynebacterium 5 (9.14%) 2 (5.55%) –
E. coli 2 (3.64%) – 1 (3.72%)
Bacillus s.p. 1 (1.82%) 2 (5.55%) 2 (7.42%)
Str. viridans – 1 (2.35%) 1 (3.72%)
S. marcescens 1 (1.82%) – 1 (3.72%)
Others 4 (7.68%) – –

Conclusions: Contamination of the exit site by normal skin flora and sub-
sequent spreading along the catheter track seems to be the most likely route
of ECs colonization. The longer the catheterization, the higher the risk of ECs
contamination gets. In surgical patients, ECs have to be removed when no
longer needed for pain relief.
References:
1 Simpson RS. Reg Anesth Pain Med. 2000; 25(4): 360–7.
2 Holt HM. J Hosp Infect. 1995; 30: 253–260.

A-742
Safety and innovation: a unique method to manage
postoperative pain
D. Jones, U. Richarz

Clinical Development, ALZA Corporation, Mountain View, USA

Background and Goal of Study: The noninvasive, iontophoretic, fentanyl
HCl patient-controlled transdermal system (PCTS) is therapeutically equiva-
lent to a standard regimen of IV PCA morphine for the treatment of post-
operative pain. The PCTS does not require bulky equipment and its
preprogrammed nature eliminates the risk of medication errors due to
improper programming observed with infusion pumps (1). This analysis
assessed the safety of the PCTS in 3 phase III clinical trials.
Materials and Methods: An integrated analysis of safety data from 3 ran-
domized controlled trials (n � 1325) was conducted. The PCTS (n � 714;
40-
g fentanyl over 10 min; up to 6 doses/h) was compared with transder-
mal placebo (n � 291) or a standard regimen of IV PCA morphine (n � 320;
1-mg bolus, 5-min lockout interval; up to 10 doses/h). Patients were titrated
to comfort using IV opioids prior to treatment. Respiratory function was the
primary safety measure. Adverse events (AEs) and application site reactions
were also assessed. Patients who had at least 1 PCTS applied or IV PCA
device enabled were included. Safety data from the initiation of treatment
through 24 hours after the last dose were summarized.
Results and Discussions: Frequently reported AEs in PCTS vs placebo
and PCTS vs IV PCA morphine studies were: nausea (37.9%; 21.2% and
44.0%; 49.1%), fever (8.6%;10.4% and 20.9%; 20.3%), headache (8.6%;
6.6% and 14.9%; 9.1%), and vomiting (11.8%; 5.7% and 11.1%; 9.4%),
respectively. Respiratory AEs were uncommon with the PCTS and IV PCA
morphine (hypoxia 4.1% and 3.4% and pharyngitis 2.5% and 1.6%, respec-
tively). Clinically relevant respiratory depression (CRRD) was not observed
with the PCTS; however, 1 case was reported with IV PCA morphine. Mild
application site erythema was reported with the PCTS (14.1% vs placebo
and 2.2% vs IV PCA), whereas pruritus occurred predominately with IV PCA
morphine (12.5%).
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Conclusion(s): The PCTS is well tolerated and the incidence of opioid-
related AEs was similar to that observed with IV PCA morphine.
Reference:
1 Vicente KJ, et al. Can J Anaesth. 2003;50:328–32.

Acknowledgement: Supported by ALZA Corporation.

A-743
Total knee arthroplasty relieves sexual dysfunction 
due to chronic painful knee disease
V. Funovits, M. Koll, A. Kober, R. Barker, K. Hoerauf

Department of Anesthesia and Intensive Care, University Hospital, 
Vienna, Austria

Background and Goal of Study: Sex is an important contributor to quality
of life and people are staying sexually more active even during elder age,
given motility is not impaired. Total knee arthroplasty (TKA) is a widely
accepted surgical procedure relieving pain and improving function. Although
the increase in quality of life is well documented, the effect of knee disease
and total knee arthroplasty on sexual function have not been surveyed yet.
Materials and Methods: We investigated 171 patients (	19 years) having
got TKA within the last 2 years and at least within the last 6 months. Those liv-
ing in an active sexual relationship were asked to an interview, either personal
or on the phone, about the kind and duration of their knee disease, sexual
problems due to this, function, pain and sexuality after total knee arthroplasty.
Results and Discussions: From 109 patients we could reach, 48 (21 male,
57 � 12 years, 27 female, 59 � 8 years) had sexual partners and were will-
ing and/or able to participate. No inference with knee impairment was seen
in 48%, from the 52% (n � 25) with impaired sexual function, in 60%
(n � 15) sexual function improved after operation, 8% (n � 2) had only
slightly improvement, where 32% (n � 8) had no increase in sexual activity.
Main reason (94%) was seen in better function of the knee. Interestingly, the
preferred position during sex has not been influenced.
Conclusion(s): Our data show that knee disease often impairs sexual func-
tion. Total knee arthroplasty is an appropriate procedure to improve sexual
activity and probably quality of life in these patients.

A-744
Pupil dilation response to noxious stimulation during
midazolam sedation
S. Oka, B. Kim, K. Mikami, Y. Oi

Department of Dental Anesthesiology, Nihon University School of 
Dentistry, Tokyo, Japan

Background and Goal: The pupil dilation response (PDR) to a painful stim-
ulus is a subtle, event-related increase in pupil diameter that occurs follow-
ing brief noxious stimulation. It varies in amplitude with increasing stimulus
intensity. However, diameter of pupil changes by mental activities such as
excitement or fear. We made a hypothesis that PDR could be an objective
parameter for sedation level, to determine: 1) whether decreases in PDR
amplitude to midazolam sedation could be demonstrated; and 2) whether
such change would be parallel alternations in BIS.
Materials and Methods: In a double blind trial, twelve healthy, female vol-
unteers ranging in age from 25 to 28 years as subjects participated in this
study. Subjects repeatedly experienced a painful electrical stimuli (VAS � 8,
ISI � 9�11 sec) delivered to a fingertip to measure PDR, Somatosensory
Evoked Potentials (SEP). Sedation was induced with a bolus intravenous
administration of midazolam (0.075 mg/kg) to compare PDR, SEP and BIS
value before and after the sedation.
Results and Discussions: A PDR for a typical subject is shown in the 
figure:

Conclusion(s): 1) Amplitude of PDR decreased with midazolam sedation;
2) Amplitude of PDR correlated consistently with BIS. PDR amplitude
appears to be a useful approach for the assessment of sedation level.
References:
1 Oka S. JOP 2000; 14: 97–105.
2 Chapman CR. Psychophysiology 1999; 36: 44–52.

Acknowledgement: Sato Fund of Nihon University School of Dentistry
(2004) supported this work.

A-745
Preanaesthetic information: do patients benefit?
S. Francés, P. Ariño, J. Castillo, F. Escolano, J. Castaño

Department of Anestesiología, Hospital Mar-Esperança. IMAS, 
Barcelona, Spain

Background and Goal of Study: To evaluate the benefits and approval of
the information and consent for anaesthesia (IC) by our patients.
Materials and Methods: An opinion questionnaire was designed together
with the Epidemiology Department of our hospital consisting of: (A)
Demographic data (age, gender, education level: illiterate, primary school, sec-
ondary school and university). (B) Benefits of the IC: 1. To get the right amount
of support from others in making the choice; 2. To make the choice without
any pressure from others; 3. To have enough advice about the options. (C)
Disadvantages: 1. Increasing doubts about the operation, 2. Increasing fear of
surgical operation. (D) Approval of signing the IC. Population questioned:
Spanish speakers, between 18–85 years old, scheduled to undergo an opera-
tion. Cut off age: 55 years old. Standard of evaluation: age, gender and educa-
tion level. The evaluation scale of the answers was: agree, disagree, neither
agree nor disagree. All patients had previously received oral and written infor-
mation about the anaesthetic process. Statistic significance: p � 0.05.
Results and Discussions: A total of 318 questionnaires were given out and
301 (94.6%) were completed. Average age: 52.4 (16.24), 57.5% were
women, 52.3% had low studies. It is noteworthy that 2.7% were illiterate
people. Patients under 55 years old were educated people (p � 0.001). In
relation to the benefits of the information given, patients over 55 years old
with basic studies had the right amount of support in making their choice
(p � 0.01) without any pressure from others (p � 0.02), but their fear of the
operation increased (p � 0.01). Patients under 55 years old had increased
doubts about the operation (p � 0.009). Women showed a high interest in
the operation process, but their fear increased (p � 0.001). 74.9% of the
patients considered it necessary to sign the IC (no statistical differences
among variables).
Conclusion: Preanaesthetic information given to patients should be
adapted to their age, gender and education level. Young educated patients
are more knowledgeable and demand more in-depth information, but 
that increases their doubts about the operation. We should enphasize the
value of the preoperative visit and the importance of good communication
skills.

A-746
Preemptive epidural analgesia with bupivacaine and the
effects of epidurally added epinephrine for thoracic surgery
T. Trajkovska, A. Nikolovska, G. Taleska, A. Popovska, T. Strumenikovska

Clinical Center, Clinic of Anaesthesia, Reanimation and Intensive Care,
Skopje, Macedonia

Background and Goal of Study: To determine if preemptive epidural anal-
gesia performed before thoracotomy incision and during the operation
reduces postoperative pain, and to compare these effects according to the
usage of epinephrine.
Materials and Methods: Sixty patients admitted for thoracic surgery were
randomly allocated into three groups (n � 20 each). Group A received 9 ml
0,25% of bupivacaine and 1 ml of sufenta forte (50 
g/ml) via the epidural
route prior to skin incision, followed by an infusion of bupivacaine 0,125%
and sufenta forte 2 
g/ml at 6 ml/hr. Group B (control) received saline in the
epidural. In both groups patients received 9 ml of bupivacaine 0,25% and
1 ml of sufenta forte (50 
g/ml) via the epidural route at the time of the chest
closure. In the third group (group C), the same doses of bupivacaine and
sufenta forte, identically as in group A, were given to the patients including
epinephrine in the epidural mixture (1:200000). The level of statistical signif-
icance was pointed at p � 0,05.
Results and Discussions: The patients in the group A had lower maxi-
mum pain scores in the first 8 hours postoperatively, with less isofluranSeconds

�1 0 1 2 3
1.0

0.1

Pre-midazolam 97 � 0.7

After 60min 93 � 3.5

After 90min 96 � 1.3

BIS

After 30min 70 � 5.9
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requirements intraoperatively and better pulmonary functions, compared
with the control. In the epinephrine group patients had lower pain intensity
(for 2–3 scores at VAS) and smaller clinical needs for the rate of the epidural
infusion postoperatively than those in the group A. The usage of epinephrine
has caused less nausea and easier mobilization.
Conclusion(s): While there was a benefitial effect of the reduced intraoper-
ative anaesthetic requirements, any lasting effect of preemptive analgesia
did not extend beyond 8 hours after the operation. Epinephrine, however,
has a marked role in pain releif when added to the local anaesthetics and
opioids for the epidural analgesia in thoracic surgery.

A-747
Comparison of the postoperative analgesic effect 
produced by epidural infusion of ropivacaine and fentanyl
with and without adrenaline
P. Javellas, P. Babali, M. Papaioannou, A. Katsioulas, A. Palgimesi

Department of Anaesthesiology, District General Hospital of 
Nikaia – Pireaus, Athens, Greece

Background and Goal of Study: Basic pharmacological research indicates
that there is positive pharmacodynamic interaction between adrenaline,
ropivacaine and fentanyl during epidural analgesia (1). The objectives of 
the present study were to evaluate whether adrenaline added to epidural
ropivacaine-fentanyl infusion improved pain relief and decreased the inci-
dence of adverse effects (2).
Materials and Methods: A prospective, randomized study was carried out
in 28 patients after major orthopedic surgery. Patients were given continu-
ous epidural ropivacaine 2 mg/ml–fentanyl 2.5 
g/ml infusion either with
(n � 16) or without (n � 12) adrenaline (2 
g/ml) for postoperative pain relief
and observed for three days. Intravenous tropisetron and intramuscular
ketoprofen were administered to all patients. Main outcome measures were
pain intensity at rest and during activity, evaluated on a 0–10 pain scale
where 0 � no pain and 10 � worst possible pain, drug consumption, inci-
dence and severity of adverse effects (i.e. nausea, vomiting, pruritus,
drowsiness, respiratory depression, hemodynamic instability, urinary reten-
tion, motor blockade). All the data were analyzed using the SPSS for
Windows version 10.5 computer program.
Results and Discussions: There were no significant differences between
the two study groups with respect to age, sex, ASA-group or surgery per-
formed. The need for ropivacaine (P � 0.001) and fentanyl (P � 0.001) as
well as observed pain scores were significantly lower in the triple epidural
mixture group than in the double epidural mixture group. Pain intensity dif-
ferences at rest were less pronounced. The incidence of nausea, vomiting
and pruritus was lower in the triple epidural mixture group (P � 0.026). Other
adverse effects were not noted in either study groups.
Conclusion(s): Adrenaline (2 
g/ml) improves the pain-relieving effect,
facilitates mobilization and decreases the occurrence of adverse effects

when added to an epidural infusion of ropivacaine 2 mg/ml and fentanyl
2.5 
g/ml after major orthopedic surgery.
References:
1 Niemi G. Acta Anaesth Scand 1998; 42: 897–909.
2 Kokki H. Acta Anaesth Scand 2002; 46: 6, 647–654.

A-748
Levobupivacaine for postthoracotomy pain: is epidural
catheter more successful than extrapleural intercostal 
nerve block analgesia?
A. Clemente, A. Cardone, R. Caserta, P. Aceto, E. Congedo, G. De Cosmo

Department of Anesthesiology and Intensive Care, Catholic University of
Sacred Heart, Rome, Italy

Background and Goal of Study: Leobupivacaine, the pure S-enantiomer
of racemic bupivacaine, retains similar local anaesthetic properties and effi-
cacy to racemic bupivacaine, but has been shown to have less cardiotoxic
potential. We compare its use in two analgesic techniques for posttoraco-
tomy pain.
Materials and Methods: 30 patients undergoing elective lobectomy were
randomized to each group. Patients in epidural group (EPI group) received a
continuous infusion (5 ml/h for two days) of levobupivacaine 0,125% plus
sufentanil 1 mcg/ml through a thoracic epidural catheter inserted preopera-
tively T5–T9. For patients assigned to extrapleural group (EXT group), just
before chest closure, a catheter was placed extrapleurally in a dorsal par-
avertebral position perpendicular to 3 to 4 intercostal spaces and, after a
bolus of 20 ml of levobupivacaine 0,5%, a continuous infusion of levobupi-
vacaine 0,25% at 5 ml/h for two days was started. Each patient had a
Patient Controlled Analgesia device programmed to deliver a bolus of mor-
phine 0,6 mg with a lockout of 7 min. Resting and dynamic visual analog pain
scale, respectively VASr and VASi (range from 0 to 10) were measured
basally, at the end of surgery then hourly up to 4 h and then each 4 h until
48 h. Total morphine consumption was registered.
Results and Discussions: In both groups an effective control of postoper-
ative pain was obtained (always VASr � 4 and VASi � 5). VASi values were
lower in EPI group during the first 24 h and mean consumption of morphine
was greater in EXT group during the two postoperative day, but these differ-
ences were not statistically significant. Two patients of EXT group experi-
enced vomiting and one required a supplemental analgesic (ketorolac
30 mg).
Conclusion(s): The slightly better quality of analgesia in EPI group cannot
justify exposing patient to serious complications, albeit rare, of epidural
catheter. Extrapleural intercostal analgesia might be a valuable alternative
(1), particularly for patients who either do not qualify for epidural analgesia or
refuse it.
Reference:
1 M Concha. Analgesia after thoracotomy: epidural fentanyl/bupivacaine compared

with intercostal nerve block plus iv morphine. J Cardiothor Vasc Anesth 2004; 18(3):
322–326.
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A-749
Effect of pediatric cardiopulmonary resuscitation 
course on pediatric resident knowledge
A. Ebrahim Soltani, Z. Khan, Sh. Arbabi, B. Hossini, H. Nahvi, 
A. Agamohammadi

Department of Anesthesiology, Tehran University of Medical Sciences,
Tehran, Iran

Background and Goals: Guidelines for resuscitation training have been
written in both Australia and the United Kingdom, and an advanced life sup-
port group has been formed with the aim of improving the emergency care
of patients.1,2

We tried to evaluate pediatric residents’ knowledge in cardiopulmonary
resuscitation before and after Pediatric Advanced Cardiac Life Support
course.
Material and Methods: After an examination from all pediatric residents of
Tehran University of Medical Sciences ,we divided participants into two
groups, non trained group (group 1) and group that had to undergo training
(group 2). We scheduled the course for group 2, and a month later, a reex-
amination from the previous topic was taken from all participants.

Results: The mean of the first examination score in group 1 and group 2
was low and reflecting no significant differences between the groups.

In the reexamination after the Pediatric Advanced Cardiac Life Support
course for half of the volunteers, the results showed a statistically significant
improvement in group 2 (P � 0.05). Data (Mean � SD and P value) are
shown in the Table 1:

Group 1 Group 2 P value

Mean � SD of A1 5.27 � 1.24 5.41 � 1.73 0.766
Mean � SD of A2 4.5 � 1.65 7.45 � 0.91 �0.0001
Mean � SD of V1 4.27 � 1.12 4 � 1.48 0.495
Mean � SD of V2 4.05 � 1.74 7.05 � 1.17 �0.0001
Mean � SD of D1 3.55 � 1.1 4.1 � 8 1.73 0.154
Mean � SD of D2 4.68 � 1.17 6.2 � 1.23 �0.0001
Mean � SD of total 13 � 2.39 13.64 � 2.75 0.418
score in first exam

Mean � SD of total 13.23 � 2.75 20.45 � 2.2 �0.0001
score in second exam

A1: Air way management score in first exam; A2: Air way management score in 
second exam; V1: vascular access score in first exam; V2: vascular access score 
in second exam; D1: Drug information score in first exam; D2: Drug information score in
second exam.
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Conclusion: We concluded that knowledge of pediatric residents in all the
subtitles of cardiopulmonary resuscitation was low, and after pediatric
Advanced Cardiac Life Support course, their knowledge enhanced.
References:
1 Working Party on Resuscitation. Resuscitation from cardiopulmonary arrest. Training

and organisation. J. R. Coll. Physicians Lond. 1987; 21: 175–82.
2 Advanced Life Support Group. Advanced Paediatric Life Support. The Practical

Approach, 2nd edn. BMJ Publishing Group London, 1997.

A-750
Resuscitation of the newborn – a workshop for 
anaesthetists
T. Grattan-Smith, B. Fonseca, R. Morris

Department of Paediatrics, St George Hospital, Kogarah, Australia

Background and Goal of Study: Anaesthetists have the skills to appropri-
ately resuscitate asphyxiated newborns, but if these skills are used infre-
quently and in an unfamiliar context, performance may suffer. This workshop,
conducted at the Australian Society of Anaesthetists ASM 2004, aimed to
review the pathophysiology of neonatal asphyxia, increase familiarity with
equipment for newborn resuscitation and to enhance teamwork, communi-
cation and performance skills.
Materials and Methods: A didactic presentation was followed by fami-
liarisation with the resuscitation equipment and simulation manikins. Laerdal
ALS baby manikins were modified to simulate spontaneous ventilation 
and to have a palpable umbilical pulse. Both parameters could be varied 
by the instructor without the candidate’s knowledge forcing them to 
examine and re-examine the manikins as scenarios evolved. Small groups,
each with their own instructor, had to work as a team in 3 resuscitation 
scenarios.
Results and Discussions: Thirty two questionnaires were completed by 27
consultant anaesthetists, two trainees, two general practitioners and one
clinical nurse consultant. Thirteen of the 32 had resuscitated a baby in the
previous year. Only 8 felt confident of their abilities before the workshop.
After the workshop, only one was still not confident. All 32 felt that their skills
had improved and would recommend the workshop to their peers. Thirty
one thought that they would like to do the workshop again.
Conclusion(s): This workshop using interactive techniques and an aug-
mented manikin was well received and proved effective in improving confi-
dence in newborn resuscitation.

A-751
Undergraduate medical students attitudes toward pain –
comparison between the first and the last year students
L. Niemi-Murola, R. Poyhia, J. Nieminen, E. Kalso

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

Background: The current education in the assessment and management of
pain does not provide doctors with the skills needed in the clinical practice
(1,2). In our faculty, pain-related topics are taught throughout the study time,
but there is no specific written pain curriculum (3). There is a brief intensive
course on pain during the 6th study year. The purpose of this study was to
compare the first and the last year medical students’ attitudes about pain.
Methods: A questionnaire was constructed using attitudes and knowledge
described in previous studies (1,3) as well as attitudes concerning use opi-
oids for both chronic and cancer pain. Each item (24) was asked using three
different formulations and there were 70 items in the questionnaire (Likert
scale 1–7). The students were asked to provide their names. The question-
naire was given to the 6th year students before a brief intensive course on
pain. The 1st year students served as a control group. Re-test was made
electrically to the 1st year students 2 weeks after the first questionnaire and
to the 6th year students one month after the intensive course.
Results and Discussion: Eighty-four 1st year students out of 110 (76.3%)
and 78/97 of the 6th year students (80.4%) answered the questionnaire.
Internal consistency was acceptable in six of the 24 items (Cronbach
alpha 	0.6). The re-test from the 1st year students showed good correlation
(Spearman Rank, correlation co-efficient mean 0.74). The 6th year students
re-test correlated with the pre-course results (Spearman Rank, correlation co-
efficient mean 0.76). The 6th year students had strict opinions about pain,
while the 1st year students were more neutral with their views. The 6th year
students were more concerned about meeting patients with chronic pain (4.63
SD 1.35 vs. 3.67 SD 1.31). The 1st year students were more concerned about
risk for opioid addiction in cancer patients (4.11 SD 1.47 vs. 1.22 SD 0.45).

Conclusion: The attitudes are formed during the study time and a brief
intensive course did not have an impact.
References:
1 Turner GH, Weiner DK. Pain Med 2002; 3: 240–252.
2 Pöyhiä R, Kalso E. Pain 1999; 79: 121–125.
3 Pilowsky I. Pain 1988; 33: 1–2.

A-752
Generating a learning curve for the Bonfils Intubation
Fiberscope. A pilot study evaluating the difference 
between novice and staff anaesthetists
S. Augenstein, G. Schuepfer, N. Kalff, T. Heidegger, H. Gerig

Department of Anaesthesiologie, Kantonsspital St. Gallen, 
St. Gallen, Switzerland

Background and Goal of Study: The rigid Bonfils Intubation Fiberscope
(BIF) used by experienced anaesthetists is an effective instrument for oro-
tracheal intubation (1) and a suitable alternative for management of the
unanticipated difficult airway (2). The goal of this study was to find any dif-
ference between residents and staff anaesthetists when performing endo-
tracheal intubation using a BIF by generating a learning curve and to define
a minimal case load necessary to master this technique.
Materials and Methods: After ethics committee approval four novice
anaesthetists (R) and three staff anaesthetists (S) performed 40 intubations
with a BIF in elective surgical patients. All participants were naive for this
method. Exclusion criterions were ASA 	II, Arne-score for preoperative
assessment for difficult intubation 	11, and age �18 years. Anaesthesia
was induced with Fentanyl 1,5 
g/kg, Propofol 2 mg/kg, and Rocuronium
0,6 mg/kg. Intubation was attempted after 120 sec. Successful intubation
was defined as duration of the procedure �80 sec, and less than three
attempts.
Results and Discussions:

Table. Learning Bonfils Laryngoscopic Intubation.

N CI lower 95% MEAN CI upper 95%

Success rate after 20 attempts
R � S 7 0.708 0.786 0.851
S 3 0.715 0.8333 0.917
R 4 0.6406 0.75 0.8401
Success rate after 40 attempts
R � S 7 0.77 0.817 0.86
S 3 0.81 0.88* 0.93
R 4 0.68 0.75* 0.82

*P 0.002 (N: number; CI: confidence interval).

Conclusion(s): Staff anaesthetists had a statistically significant better over-
all success rate than residents and learned faster. The overall success rate
after 40 attempts was 81.7% for both groups. Our findings suggest that a
higher case load (	40 attempts) may be necessary to master this intubation
method with a high success rate (	95%).
References:
1 Halligan M, et al. Anaesthesia 2003; 38: 1087–90.
2 Rudolph C, et al. Anaesth Reanim 1996; 21: 127–30.

A-753
Success rate of intubating with the Bonfils Intubation
Fiberscope. A pilot study to evaluate the difference 
between novice and staff anaesthetists
S. Augenstein, G. Schuepfer, N. Kalff, T. Heidegger, H. Gerig

Department of Anaesthesiologie, Kantonsspital St. Gallen, St. Gallen,
Switzerland

Background and Goal of Study: The Cumulative Sum Method (CUSUM) is
recommended as a statistical method for measuring individual performance
in medicine (1,2). Therefore, learning of endotracheal intubation with a
Bonfils Intubation Fiberscope (BIF) was studied using this technique. It is
possible with this technique to visualise learning progress.
Materials and Methods: After ethics committee approval four residents
and three staff anaesthetists were included to perform 40 intubations with a
BIF. All persons involved in the study were naive for the BIF intubation tech-
nique. Exclusion criterions were ASA 	II, Arne-score for preoperative
assessment for difficult intubation 	11, and age �18 years. Anaesthesia
was induced with Fentanyl 1,5 
g/kg, Propofol 2 mg/kg, and Rocuronium
0,6 mg/kg. Intubation was carried out after 120 sec. Successful intubation
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was defined as duration of the procedure �80 sec, and less than three
attempts. The following assumption were made for the calculation of the
CUSUM value: acceptable failure � 0,05 and unacceptable failure 0,1 (alpha
0,05; beta � 0,1).
Results and Discussions: CUSUM plots for all trainees are shown in the
graph. Overall success rate of residents an staff was 81,7% (95% confi-
dence interval 0.77–0.86).

Conclusion(s): Using the CUSUM technique a conclusive number for defi-
nition of the minimal case load for BIF was not possible within 40 attempts.
Therefore alternative methods for the generation of valid learning curves
must be considered.
References:
1 de Olivera Filho GR, Anest Analg 2002; 95: 411–416.
2 Lim TO, et al. Int J Qual Health Care 2002; 14: 251–258.

A-754
The European Diploma in anaesthesiolgy and intensive care,
and the in training assessment as tools of training 
evaluation: ten years of experience
A. Mases, S. Bermejo, J. Valles, E. Samso, F. Escolano

Department of Anaesthesiology, Hospital del Mar, Barcelona, Spain

Background and Goal of Study: Exams are recognised tools for assessing
theoretical knowledge acquisition and can also be used as a training pro-
gram evaluation. The European Diploma of Anaesthesia (EDA) was intro-
duced in 1984 as a comprehensive test of knowledge of anaesthesia, critical
care and pain management and it has become an international European
standard. Our objective was to determine if there is a pattern of knowledge
acquisition related with the year of training and also we wanted to compare
our results with the European average.
Materials and Methods: From 1994 to 2004, 29 residents (8 second year
(R2), 21 third year (R3)) presented to the in training assessment of EDA
exam. Also, 18 candidates presented to the EDA part I. We compared the
detailed results among the different stage of training. Scores of European
and our department EDA candidates were graphically compared.
Results and Discussions: There is a lack of progression in knowledge
acquisition between R2 and R3 and the bulk of knowledge was obtained just
before the EDA part I. When the scores of the European and our EDA candi-
dates are graphically plotted, similar detailed results are observed.

Conclusions: a) the greatest part of the knowledge is reached during the last
year of training, b) our department EDA candidates reach the mean European
level of theoretical concepts, c) the EDA part I and the In Training exams are
helpful tools for the evaluation of knowledge progression.

A-755
Simulator-based training increases students self-perceived
anaesthesia competencies
A.P. Schmitz, T. Boeker, N. Schaper, Y. Zausig, B.M. Graf, C. Grube

Department of Psychology, University of Heidelberg, Heidelberg, Germany

Background and Goal: Simulator-based training for medical students has
been introduced into the curriculum to teach basic anaesthesia skills. The
goal of our study was to evaluate this teaching-program.
Materials and Methods: 177 students participated in two one-hour simu-
lation sessions introducing them to basic anaesthesia skills using a full-scale
human patient simulator. To evaluate the training, two outcome criteria were
used (1). First, students’ reactions to the training were assessed by ques-
tionnaire items concerning the simulator training’s perceived value. Second,
student learning was assessed by collecting questionnaire data on students’
self-perceived anaesthesiology competencies (concerning diagnosis, air-
way management, drug knowledge and administration, and communication
competencies). Students rated their level of agreement with the items on 
a 6-point Likert scale (from 1 � strong agreement/high competency, to
6 � strong disagreement/low competency).
Results and Discussions: The reaction data showed that the participants
considered the training relevant (M � 1.55; SD � 0.80), the simulator to be an
appropriate learning tool (M � 1.65; SD � 0.85) and that they were overall
satisfied with the training (M � 1.78; SD � 0.93). For the learning data, the
conducted repeated measurements MANOVA yielded a significant overall
effect for time of measurement ( p �.001), indicating that the training led to
an increase in students’ self-perceived anaesthesia competencies.
Univariate results are reported in the table.

Competency scale Pre Post
(n � 175) M/SD M/SD p

Diagnosis 3.83/.85 3.40/.92 �.01
Airway management 4.23/1.00 2.91/.86 �.01
Drug knowledge/administration 4.78/.95 3.50/1.03 �.01
Communication 3.45/.84 2.85/.81 �.01

Control group data and more objective measures should be collected in the
future.
Conclusion: Students consider simulator training as appropriate and their
basic anaesthesia competencies increase.
Reference:
1 Kirkpatrick DL. Evaluating training programs: The four levels San Francisco: Berret-

Koehler, 1994.

A-758
Comparison of the stress induced by simulation-based
training to stress during actual induction of anesthesia 
in the operating room
Y. Yusim, A. Perel, A. Tuval, A. Ziv, H. Berkenstadt

Department of Anesthesiology and Intensive Care, Sheba Medical Center,
Tel Aviv University, Ramat Gan, Israel

Background and Goal of Study: Full-scale medical simulation is used for
training and evaluation of anesthesiologists. The realistic properties of sim-
ulation-based training are commonly assessed by subjective questionnaire
filled in by the trainee. The development of more objective parameters may
improve the evaluation of simulation-based training. The aim of the present
study was to compare the stress response, as reflected by the heart rate
(HR) and by subjective questionnaire, during simulation-based training, and
during the actual induction of anesthesia in the operating room (OR).
Materials and Methods: The HR of 14 junior anesthesia residents was
measured continuously during 2 hours of a simulation-based training that
included 5 scenarios (esophageal intubation, bronchospasm, malignant
hyperthermia, anaphylaxis and pediatric resuscitation). Questionnaires for
stress levels were filled by the participants before training, between the 
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second and third scenarios, and at the end of training. The same parameters
were assessed during the actual induction of anesthesia in the OR.
Results and Discussions: The baseline HR values before the simulation-
based training and before induction in the operating room were similar
(97 � 16 and 93 � 14, respectively). The maximal HR values during the per-
formance of first (112 � 16) and second (105 � 18) scenarios were signifi-
cantly higher than baseline measurements. Maximal HR during the third,
fourth and fifth scenarios were not different from baseline values (102 � 13,
99 � 13 and 99 � 13, respectively). The HR during the induction of 
anesthesia was 113 � 15, higher then baseline values. The subjective 
stress score was not changed during the simulation-based training and 
was 4.8 � 1.9 before training, 5.1 � 2.1 during the training and 4.2 � 1.9 
at the end of training (all values are on a Likert scale of 1 to 8). The subjec-
tive stress during the induction of anesthesia was significantly lower
(3 � 1.3).
Conclusion(s): Compared to the actual induction of anesthesia in the OR,
simulation-based anesthesia training is a stressful situation as indicated by
a similar increase in HR and by higher subjective stress scores. Adaptation
to the simulative environment may account for the decrease in HR during
consecutive scenarios.

A-759
The PDA: a powerful and portable teaching tool
E. Leon-ruiz

Department of Anesthesiology, University Hospitals of Cleveland,
Cleveland, USA

Background and Goal of Study: Teaching endotracheal intubation (EI),
central venous accesss (CVAc), regional blocks (RB) and echocardiography
(E) demands visual didactic aids (books, “dummies”, electronic video dis-
play tools) that are difficult to take to the operating theaters. A personal dig-
ital assistant (PDA) is an easily portable device that can store data, images
and videos. A successful study was done to convert the PDA into a didactic
tool.
Materials and Methods: The materials used were a Palm Pilot 515 (PDA),
an IBM compatible PC, a video capture card (VCC), a VCR player, an image
editor (IE), and an image and video converter.

A set of pictures related to EI, CVAc, and RB were stored in the PDA. The
pictures were either downloaded from the Internet, or scanned, or produced
personally by digital photography. The pictures were formatted with an IE
program to obtain images of adequate size (160  160 pixels) and color
depth (256 colors) clear to read in the PDA screen. JASC Paint Shop Pro and
Microsoft Paint make this process easy and fast. Firepad Picture Viewer
(FPV) converted the images to *.pdb files and displayed them in the PDA
screen. E files were stored and displayed using also FPV. A VCC (All-in-
Wonder 128 PRO) and a VCR made it possible to save echocardiographic
video tapes as *.avi files.1 Video for Windows, a simple but very effective
video editor, was used to crop and resize the *.avi files. The FPV converted
the *.avi to *.pdb files quite easily. The same program displayed the videos
in the PDA screen with accuracy.
Results and Discussions: The production, storage and display of the
didactic material needed for teaching EI, CVAc, RB and E were possible 
with the tools described above. The funds and time invested were modest
and the level of computer expertise was easy to achieve. The ability to 
illustrate with pictures the procedures at hand facilitated teaching and 
learning.
Conclusion: An easy to achieve level of computer expertise and a modest
monetary investment can provide anesthesiologists with a PDA pro-
grammed to enrich their teaching experience.
Reference:
1 León-ruiz EN: PDAs as Echocardiography TAs. Anesth Analg 2002; 93, SCA 1.

A-760
Dresdner integrated problem-based learning: DIPOL®

course emergency medicine – injuries – intensive care
medicine. Anaesthesiology as part of interdisciplinary
undergraduate education
S. Stehr, M. Muller, M. Frank, R. Grass, S. Rammelt, P. Dieter, A. Hetze, 
T. Koch, M. Ragaller

Department of Anaesthesiology and Critical Care Med, University Clinic
Carl Gustav Carus, Dresden, Germany

Background and Goal of Study: As of October 1st 2003 a new govern-
ment initiated legislative basis for undergraduate medical education in
Germany was passed. This resulted in substantial changes in the structure
of the medical curriculum and in heightened teaching load in particular.
These changes have to be implemented in each German faculty’s under-
graduate program.
Materials and Methods: The Carl Gustav Carus Faculty of Medicine of the
Technical University Dresden already started to establish an interdisciplinary
reform curriculum in 1998. Since then a hybrid model of traditional lectures,
seminars, practical and problem based learning courses has been imple-
mented for all courses in undergraduate medical training (Dresdner
Integrated Problem-based Learning: DIPOL®).
Results and Discussion: The course concept and evaluation results of the
2003 “Emergency Medicine – Injuries – Intensive Care Medicine” course are
presented. The results show that the course was very well received by stu-
dents and tutors. 95% of the students passed the theoretical and practical
exams.
Conclusions: Next to a description of the Dresden DIPOL® concept we
report a course covering Anaesthesiology and Intensive Care Medicine that
conforms with the new German federal law. The evaluation results demon-
strate that students and tutors accept the new curriculum. A continuous fur-
ther evaluation is an essential part of quality control and is necessary for the
further development of a new curriculum.

A-762
Training and education tool for muscle relaxant
administration regimes
T. Mendonça, H. Magalhães, S. Esteves, P. Lago

Matemática Aplicada, Faculdade de Ciências da Universidade do Porto,
Porto, Portugal

Background and Goal of Study: Development of a package to be used as
an advanced tool for education and training purposes of drug administration
regimes.
Materials and Methods: The package has been developed in MATLAB lan-
guage, using the current features on graphic user interfaces, and may be
used as an advanced simulation tool for the test and comparison of fairly dif-
ferent trial situations, under a variety of circumstances and muscle relaxant
drugs, namely atracurium, cisatracurium, rocuronium and vecuronium. The
software incorporates randomly generation of pharmacokinetic/pharmaco-
dynamic models driven by simulated drugs administration regimes (bolus
and/or continuous infusion). The package also incorporates several control
strategies1 and it can be also used for the automatic control on patients
undergoing surgery2. In order to provide a wide broad of situations, the
friendly user interface and the toolbar enables/disables a variety of different
options namely those related with operating mode, reference level, control
strategies and the filtering methods.
Results and Discussions: The figure illustrates a graphical environment of
a simulated case under manual control strategy.

Conclusion(s): The special features of this package give to the clinical staff
a powerful tool, providing a variety of test situations namely a good insight
on drug models and control strategies.
References:
1 Control Eng Pract, 1998, 6:1225–1231.
2 EMBEC02, Vienna, Austria, 664–665.

Acknowledgement: Portuguese Foundation for Science and Technology.
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A-763
Immediate reactions following contrast media injection:
results of a 3-year multicenter survey
P. Dewachter, D. Laroche, C. Mouton-Faivre, O. Clément and 
The CIRTACI Group

Service Danesthésie-Réanimation Chirurgicale, CHU Nancy, Nancy, France

Background and Goal of Study: The aim of this 3-year (2001–2003)
prospective multicenter study was to classify immediate reactions to iodi-
nated contrast media (ICM) by using clinical data and skin tests.
Material and Methods: The following data were collected: name of
injected ICM, gender, age of patients, time delay between injection and
reaction, clinical signs classified according to the Ring and Messmer sever-
ity scale1, treatment of the reaction, pretreatment before injection. Reactions
were considered as IgE-mediated allergic hypersensitivity (anaphylaxis)
where suggestive clinical symptoms and positive intradermal tests (IDT) with
the culprit ICM were observed (Group I) or non-allergic hypersensitivity reac-
tions where clinical signs were suggestive, but IDTs were negative (Group II).
Results and Discussion: 26 patients were classified, 19 patients (73.1%)
entered Group I, non-ionic ICM were involved for 79% of them. Seven
patients entered Group II (26.9%), all had received non-ionic ICM. In both
groups, a female predominance was observed. The mean age was similar in
both groups. The reactions occurred less than 5 minutes after injection in
75% of the cases in Group I and in 66.6 % in Group II. Cutaneous signs were
present in 95% of the patients of group I and in all the patients of group II,
whereas cardiovascular signs (52.6%) and life-threatening reactions (36.8%)
were seen only in Group I. Intravenous sympathomimetic drugs were injected
for treatment in 29.4% of patients in Group I, but not in Group II. Cortico-
steroids and/or anti-H1 were administered to 70.6% of patients of Group I
and to 60% of Group II. Reactions occurred despite pre-treatment in 50% of
patients of Group I. Our results indicate that allergic hypersensitivity is the
most frequent and clinically severe mechanism involved in immediate reactions
to ICM and occur despite pre-treatment. Reactions are more numerous with
non-ionic ICM reflecting probably the actual market use.
Conclusion: According to our results, anaphylaxis appears frequently
responsible for immediate reactions following ICM injection. Patients who
develop an immediate reaction following ICM injection should undergo aller-
gological assessment. If the injected ICM gives a positive IDT, it should be
definitively discarded.
Reference:
1 Lancet 1977; i: 466–9.

A-764
Preferred head position in Great Britain during rapid 
sequence induction of general anesthesia for patients with
increased risk for aspiration: an e-mail survey
W. Chee, P. Mansukh, P. Gururaj

Department of Anesthesiology, The Mount Sinai Medical Center, 
New York, USA

Background and Goal of Study: There has been hardly a consistent recom-
mendation regarding the optimal head position during induction of general
anesthesia in an effort to reduce aspiration risk. Among the scanty literatures
two positions are recommended for different reasons: head-up and head-
down. Proponents of the former argue that head-up position reduces aspira-
tion risk from passive regurgitation by facilitating the gravitational force working
in favor of the stomach. Proponents for the head-down position, on the other
hand, point out that the risk is reduced, if and when active vomiting occurs, by
draining the vomitus away from the trachea and out of the mouth for evacua-
tion. Dr. Sellick who invented the famous Sellick Maneuver had recommended
this position in his original paper (1). An E-mail question survey was sent out to
360 anesthesiologists in Great Britain to determine the preferred head position
during rapid sequence induction for patients with increased aspiration risk.
Materials and Methods: The one-question survey elicited the respondents
to choose one of the three possible positions: head-up, flat, or head-down.
We did not select those who are with non-M.D. degrees or in residency 
training.
Results and Discussions: Among 154 responses (43% response rate), 132
(86%) indicated that they keep the patients’ head position flat; 16 (10%) indi-
cated they raise the head up, 4 (3%) indicated they keep the head down and
the remaining 2 (1%) were unclear. There was an overwhelming preference

of the head position to be flat during rapid sequence induction for patients
with increased aspiration risk. A similar result was obtained in a previous
study in the US (2). It is interesting to note that no current major US text-
books in anesthesiology explicitly recommend flat head position as the opti-
mal position to reduce the risk for aspiration.
Conclusion(s): The majority of anesthesiologists in Great Britain does not
raise or lower the heads in relation to the patients’ feet when they perform
rapid sequence induction. Patient’s head position does not seem to be a
major factor in an effort to reduce the risk of aspiration during induction of
general anesthesia.
References:
1 Sellick BA. Lancet 1961; 2:404–6.
2 Chee, W, et al. IARS Abstract 2001; S92.

A-765
Survey among Spanish anesthetists to evaluate the 
use of temperature monitoring and the application of
methods to prevent hypothermia
J.M. Campos, J.M. Zaballos, F. Acosta, J.M. Barrio, C. Bonome, A. Pérez 

Department of Anesthesia, Hospital Sant Pau, Barcelona, Spain

Background and Goal of Study: Non therapeutic intraoperative hypother-
mia has been related to a high incidence of complications (cardiovascular
morbidity, coagulation impairment and postoperative infections)1–3. We per-
formed a survey among Spanish anesthetists to evaluate the use of temper-
ature (T) monitoring and the application of methods to prevent hypothermia
in the operating theatre.
Materials and Methods: A survey was carried out in 70 hospitals of differ-
ent characteristics (public, teaching and private) around Spain. A thousand
questionnaires were distributed and 623 were completed. There were six
main topics: A) Frequency of T monitoring. B) Professional who decided to
monitor T. C) Surgical/patient criteria for monitoring T. D) Location of T mon-
itoring. E) Method of prevention used in the operating theatre, if any. F)
Attitude towards warming transfusion blood.
Results and Discussions: A) T was not monitored in any case by 43.5% of
anesthetists (75% of them stated they no had means of performing it),
45.3% of anesthetists performed it in less than 50% of procedures and
9.6% assured that they monitor T in over 50% of patients. B) Decision to
monitor T was taken in 87.6% of cases by the anesthetist, in 4.1% by sur-
geon, 1.3% by perfusionist and 1.1% by nurse. C) Criteria for T monitoring
(multiple choice): 75% was length of surgery (51% 	3 hrs, 49% 	2 hrs),
26.4% patient’s age, 12.7% potential blood loss, 8.7% suspicion of malig-
nant hyperthermia. D) Location of T monitoring: pharyngeal or esophagus
56.7%, bladder 13.6% and rectal 7.9% of cases. E) Method of prevention of
used in the operating theatre: Fluid heater 28.1%, air warming blanket
24.6%. F) 76.1% of anesthetists always warmed transfusion blood, 18.3%
only warmed blood in case of transfusing more than 2 blood units, and 5.5%
never warmed blood.
Conclusions: T is not integrated in routine intraoperative monitoring. A
large number of anesthetists do not have the proper apparatus to measure
it. However, availability does not guarantee its use. Potential consequences
of hypothermia are underestimated by many anesthetists.
References:
1 Sessler Clin Infect Dis. 2002 1;35:1397–404.
2 Kasai T. Anesth Analg 2002;95:1381–3.
3 Kurz A. NEJM 1996; 334:1209–15.

A-766
Internal jugular vein cannulation – comparison of central
approach (palpation method) and posterior approach 
(non-palpation method)
V. MohanChandralekha, V. Darlong, L. Kashyap

Department of Anaesthesiology & Intensive Care, All India Institute of
Medical Sciences, New Delhi, India

Background and Goal of Study: To compare the two approaches for inter-
nal jugular vein cannulation in patients undergoing renal transplant.
Materials and Methods: Sixty Hundred patients scheduled for kidney
transplant were included in this study. Internal jugular vein cannulation was
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performed either by central approach or posterior approach. Number of
attempts, cannulation time and incidence of complications were recorded.
Results and Discussions: Successful cannulation with few attempts was
more in posterior approach (93.8%) than in conventional central approach
(87.5%) and cannulation procedure time was also shorter in posterior
approach (413.87 � 88.02) than central approach (319.62 � 69.58).
Incidence of complications e.g. arterial puncture were less in posterior
approach (7/80) compared to central approach (18/80).
Conclusion(s): Internal jugular vein cannulation by posterior approach
(non-palpation method) is superior to central approach (palpation method) 
in terms of number of attempts, speed of cannulation and risk of arterial
puncture.

A-767
The training of the automated anaesthesia record 
keeper with high fidelity human patient simulator for 
novice residents
H. Igarashi, A. Suzuki, Y. Sanjo, K. Morita, S. Sato

Department of Anesthesiology and Intensive Care, Hamamatu University
School of Medicine, Hamamatu, Japan

Background and Goal of Study: In Hamamatsu University Hospital, we
made up an automated anaesthesia record keeper (AARK) and it has been
applied to all operations since 1994. It is also connected to a network which
allows them to use a billing system after the operation. Although it is useful,
it is hard to use correctly for novice residents. We have been using the HPS
(High fidelity human patient simulator, METI, Florida, USA) for the education
of residents and medical students. Recently, we started to make novice res-
idents train with the AARK connected to the HPS system with the training of
general anaesthesia.
Materials and Methods: We had already found out the common mistakes
in the billing reports which novice residents tended to make. We compared
the before rates and after rates of billing reports with mistakes at the com-
mencement of this training. We also evaluated the efficiency of this training
in some situations, for example, quickness to input the data in a certain sit-
uation, the times to correct the mistakes by themselves.
Results and Discussions: The rate of the billing reports with mistakes
decreased significantly (P � 0.05). In all situations, we evaluated a large
improvement in their performances of using AARK.
Conclusions: The training of the AARK with the HPS system was effective
in order to decrease the common mistakes which novice residents tended to
make. This training also improved their performances of using AARK.
Reference:
Sanjo Y. J Clin Monit 1999; 15: 347–356.

A-768
Making sure of patients identity and side of surgery: 
the results of an audit on the triple check
Ph. Garnerin, A. Huchet, M. Ares, F. Clergue

Department of Anaesthesiology Service, Geneva University Hospitals,
Geneva, Switzerland

Background and Goal of Study: Checking patient’s identity and side of
surgery is nowadays a formal recommendation.1 However, efficient preven-
tion of errors demands an explicit method of checking, dependent on
patient participation as well as a high compliance of clinicians. To achieve
this objective, we audited the compliance to our “triple check”, an explicit
method to ensure patient’s identity and side of surgery.
Materials and Methods: “Triple check” was developed by a group of sur-
geons, intensive care specialists and anaesthesiologists. Patients were
asked for first and last names, date of birth and side of surgery. Then these
data were compared to data present on patient’s wristband, and the mark of
surgical side respectively, with information available on operating room
schedule and in patient’s record. The audit was conducted between October
2003 and June 2004 via direct observation in both outpatient and inpatient
operating rooms.
Results and Discussions: Between first and second quarters, compliance
to the “triple check” significantly increased in all settings for patient’s iden-
tity and side of surgery checks. Between second and third quarters, it
increased only for patient’s identity check. Non compliance was usually due
to absence of wristband or mark of side, patients seen on the day prior to
surgery and reluctance to ask patients directly.

Conclusions: Explicit definition of a method of checking patient’s identity
and side of surgery is necessary. Our audit fostered this rigorous check but
showed this can be limited by systemic and behavioural issues.
Reference:
1 JCAHO. Universal Protocol for Preventing Wrong Site, Wrong Procedure, Wrong

Person Surgery, 2003.

A-769
Extended-release epidural morphine does not increase risk 
of delayed respiratory depression
G. Manvelian, D. Gibson

Clinical and Medical Affairs, SkyPharma Inc, San Diego, USA

Background and Goal of Study: The incidence of delayed respiratory
depression with epidural morphine sulfate reportedly ranges from
0.09%–0.74%, and as high as 2.0% with intravenous (IV) patient-controlled
analgesia (PCA) (1–3). DepoDur™ is a single-dose, extended-release formu-
lation of morphine sulfate recently approved in the United States for the con-
trol of postoperative pain. This analysis assessed whether the extended
duration of analgesia (up to 48 hours) increased the rate of delayed respira-
tory depression relative to IV PCA or standard epidural morphine sulfate.
Materials and Methods: Respiratory depression was monitored in 7 phase
II or III trials among patients administered single-dose epidural DepoDur (5,
10, 15, or 20 mg), standard epidural morphine sulfate 5 mg, or IV PCA.
Adverse events (AEs) potentially related to respiratory depression (respira-
tory depression, hypoxia, hypercapnia, dyspnea, apnea, and hypoventila-
tion) at 	2 h and �48 h postoperatively and requiring intervention with
opioid antagonists were counted as delayed respiratory depression.
Results and Discussion: Of the 605 patients administered recommended
doses of DepoDur (�20 mg for 510 patients �65 y of age and �15 mg for 95
patients �65 y of age), 19.2% had AEs potentially related to respiratory
depression. For the 230 patients treated with IV PCA or standard epidural
morphine sulfate, the overall rates of respiratory AEs were 52.7% and
12.4%, respectively. Twenty-two patients administered DepoDur met the
criteria for respiratory depression, with the majority of events occurring �2 h
following surgery; 6 patients (1%) experienced delayed respiratory depres-
sion, which occurred at 6.3, 7.1, 7.6, 10.4, 14.2, and 14.5 h after DepoDur
administration.
Conclusion(s): Although DepoDur provides up to 48 h of pain relief that is
consistent with a continual release of morphine into the epidural space, the
incidence of delayed respiratory depression is similar to the rates reported
previously for standard epidural morphine sulfate.(1–3).
References:
1 Gustafsson LL, Schildt B, Jacobsen K. Br J Anaesth. 1982;54:479–486.
2 Cashman JN, Dolin SJ. Br J Anaesth. 2004;93:212–223.
3 Rawal N, Allvin R. Acta Anaesthesiol Scand. 1996;40:1119–1126.

Acknowledgments: This presentation was supported by SkyePharma, Inc.
and Endo Pharmaceuticals Inc.

A-770
Methicillin resistant staphylococci rapidly colonize 
the skin following cefazolin prophylaxis
I. Batai, V. Juhasz, I. Gyorimolnar, R. Batai, M. Kerenyi

Department of Anaesthesia and Intensive Therapy, University of Pecs, 
Pecs, Hungary

Background and Goal of Study: Preoperative antibiotic administration
reduces postoperative wound infection after clean surgery (1). This prophylaxis
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also changes skin flora and helps emerging resistant bacterial strains.
Postoperative infections caused by drug resistant pathogens are more diffi-
cult to treat and are associated with higher morbidity and mortality. In this
study we examined the effect of perioperative cefazolin prophylaxis on the
occurrence of methicillin resistant staphylococci in the skin flora.
Materials and Methods: Twenty male patients scheduled for cardiac sur-
gery were included in the study. Age 56 � 7 years. The first sample was
obtained before the intravenous administration of 1g cefazolin (Totacef®,
Bristol-Myers Squibb, USA). Other samples were taken following the surgery
daily for a week.

Bacterial samples were taken with contact Rodac Petri plate (Neomed,
Italy) from the chest. We also used plates containing cefazolin (30 
g mL�1)
to select the resistant strains. The plates were incubated for 24 hours at
37°C and the colony forming units (cfu) were counted. The method is
described in details elsewhere (2). Methicillin resistance encoding gene
(mecA) in cefazolin resistant coagulase negative staphylococci (CNS) was
amplificated by PCR and detected by agarose electrophoresis.

Statistical method: chi-square test.
Results and Discussions: Two patients had methicillin resistant (also 
cefazolin resistant) coagulase negative staphylococci before surgery. By the
end of the study 17 of 20 patients had methicillin resistant CNS on the skin
(Table 1).

Table 1. The occurrence of methicillin resistant CNS on the skin.

Sample Before Post operative days

collection surgery 1 2 3 4 5 6 7

mecA�CNS carriers 2 3 9 13 13 16 17 17

The occurrence of methicillin resistant CNS was significantly increased from
the second the postoperative day (p � 0.05).
Conclusion(s): Our results suggest that methicillin resistant CNS strains
rapidly colonize the skin following cardiac surgery where cefazolin prophy-
laxis was used. It is known that mecA gene can be transferred from CNS to
Staphylococcus aureus (3). The use of other prophylactic agents than
cephalosporins worth considering.
References:
1 New Horiz 1998; 6: S53–7.
2 Transfus Clin Biol 1997; 4: 523–31.
3 APMIS 197; 105:264–76.
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A-771
Simulators as a method to evaluate SOP
Y. Zausig, C. Busch, E. Janitz, Y. Bayer, B.M. Graf, C. Grube

Department of Anesthesia, University of Heidelberg, Heidelberg, Germany

Background and Goals: Standard operating procedures (SOP) are often
evaluated by questionnaires (QUES). If methodical errors like social desir-
ability occur, described behavior may differ from applied practice (1).
Evaluation of participants of simulation (SIM) sessions enables to focus on
practical behavior. We evaluated a standard situation in anesthesia, the
rapid sequence induction (RSI) by QUES and SIM.
Materials and Methods: 84 anesthesiologists were asked by QUES
(n � 42) or studied by a SIM-session (n � 42) how to manage an intubation
on a patient (ASA I) with acute appendicitis with severe nausea and emesis.
Their answers and simulator-performance were scored by a protocol includ-
ing seven procedures to prevent aspiration based on a former inquiry (2).
Each item was scored with one point.
Results: Quantitative scores of QUES and SIM evaluation of RSI were equal
with 4.8 � 0.9 and 5.0 � 1.1, respectively (TTest, p � 0.11). General
accepted precaution like pre-oxygenation (QUES 95% vs. SIM 93%) and
Cricoid-pressure (83% vs. 92%) occurred on a similar base and resembles
with current literature (2). Qualitative differences like “no positive pressure
ventilation before tube is blocked” (45% vs. 85%) or “performance of a fast
RSI” (23% vs. 88%) are probably due to clinical routine and maybe not
worth mentioning in QUES. This underlines the differences between both
evaluations tools.
Conclusions: QUES and SIM are powerful tools to evaluate standard pro-
cedures like RSI. But SIM probably more portrays the applied practice.
Combining those two tools may create more reliable evaluations and will
help acquiring new practicable SOP to increase patient safety.
References:
1 Rogge KE. Methodenatlas, Springer 1995: 103–117.
2 Thwaites AJ. Anaesthesia 1999; 54: 376–381.

A-772
Effect of surgeons work pattern on overnight emergency
operating activity
S. Gold, J. Williams, J. Thompson

Leicester Royal Infirmary, Anaesthesia, Pain Management and Critical Care,
Leicester, United Kingdom

Background and Goal of Study: The European working time directive
(EWTD) has forced a change in work patterns for junior doctors. The CEPOD
report recommends that only life or limb saving surgery should be under-
taken overnight. We hypothesized that the number of non-urgent surgical
cases during the night may increase if surgeons worked fewer hours on a
shift pattern. This would be contrary to CEPOD guidelines. Our goal was to
determine the effect of a trial of shift work on surgical activity at night.
Materials and Methods: We prospectively recorded activity in our emer-
gency operating theatres from 00:00 to 08:00 hours for 21 weeks, divided
into three 7 week periods. OC 1 was normal on call work, S was when sur-
gical trainees worked night shifts, OC 2 was return to on call work. Data were
collected from theatre logbooks. Start and finish of anaesthesia, operating
surgeon, surgical specialty and anaesthetist were all recorded. During the
study period only general surgical trainees altered their work pattern. Data
were analysed using Kruskal-Wallis, ANOVA and Mann-Whitney U tests.
Results and Discussions:

Total operations in Median (range) surgery 
Study Period 7 weeks (no.) duration (min) per night

OC 1 20 0 (0–270)
S 23 0 (0–360)
OC 2 10* 0 (0–210)*

*p � 0.05.

Conclusion(s): During the period OC2 there was a significant decrease in both
number and duration of surgical procedures, compared to S and OC 1. Contrary
to our hypothesis surgical activity did not increase significantly during the shift
study period. Rather, the experience of shift working appears to decrease sur-
geons operating activity on subsequent return to a 24 hour on call pattern.

A-773
Quality and quantity of non-technical skills correlate with
quality of medical treatment in simulated critical incidents
C. Grube, Y. Bayer, N. Schaper, H. Winkler, B. Sinner, E. Janitz, 
C. Busch, Y. Zausig, B. Graf

Department of Anaesthesia, Heidelberg University, Heidelberg, Germany

Background and Goal of Study: The use of patient simulators for training of
non technical skills (NTS), e.g. communication, leadership and planning in
anaesthesia is increasing. We investigated whether quality and quantity of NTS
correlated with quality of medical treatment in simulated critical situations.
Materials and Methods: After informed consent 42 anaesthesiologists were
randomly assigned to two different training groups (TG1 vs. TG2). Both groups
were homogenous for age, sex and professional experience. In a first session
trainees had to treat a patient for malignant hyperthermia alone to get used to
the simulated environment. In a following training of 3 hours, participants had to
manage two simulated cases in teams of 2 (pulmonary embolism and myocar-
dial infarction). Each case was followed by video-based debriefing. Debriefing
for TG 1 was focussing on technical medical aspects of the cases while TG 2
was debriefed for NTS additionally. After one week each trainee had to manage
a trauma patient with pneumothorax and head injury alone. The performance in
this scenario was videotaped and evaluated scoring quality of medical treat-
ment (QMT) and NTS (1). We also scored frequency of showing NTS (F).
Results and Discussions: Table 1 shows total scores for both groups in the
trauma scenario (Mean � SD).

Scoring system TG1(n � 22) TG2 (n � 20) p

QMT 45.4 � 8.6 44.1 � 8.7 0.876
NTS 43.5 � 10.6 40.8 � 9.4 0.412
F 137.5 � 36.5 125.1 � 27.4 0.016*

TG1 showed a significantly higher frequency of NTS. Different training formats had no
influence on QMT or NTS.

Correlation of NTS and F was highly significant (r � 0.59, p � 0.01) and was
also highly significant for NTS and QMT (r � 0.727, p � 0.01) over both
groups. This might show that NTS need to be frequently used to produce a
high NTS performance and a high quality of medical treatment.
Conclusion(s): Highly significant correlations of NTS with F and QMT were
shown. Simulator training concepts might consider this finding to support
trainees in using NTS more frequently.
Reference:
1 Fletcher G. Br J Anaesth 2003; 90: 580–588.
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A-774
Modular NTS training is not superior to technical 
simulator training
Y. Bayer, N. Schaper, Y. Zausig, B.M. Graf, C. Grube

Work- and Organizational Psychology, Psychological Institute, 
Heidelberg, Germany

Background and Goal of Study: Commercial non-technical skill (NTS)
trainings are offered by many simulator centres. Positive effects on crisis
management performance are advertised. The study’s goal was to test the
effectiveness of a modular NTS training of several hours in a controlled lab-
oratory environment.
Materials and Methods: Two homogeneous groups absolved simulator
training sessions of two different designs. Afterwards they were compared
to each other for four crisis management categories using a behavioural
marker-system (1). The NTS trainees were shown examples of good crisis
management on videotapes, they were explicitly taught relevant strategies
and their actions were thoroughly reviewed in video-based debriefings after
the simulation sessions. Good communication in crisis situations repre-
sented a main focus because of its special suitability for teaching these skills
and for assessing them via videotapes of the simulation sessions. The tech-
nical training (TT) group passed through two simulation sessions and
received technical medical debriefings.
Results and Discussions: Analysis of variance was conducted for
resource management, planning, leadership and communication. None of
the four crisis management categories showed a significant superiority of
the NTS group. In contrast, the TT group scored better in all of the four
measurements. Especially for communication skills this result is surprising.
The simulation experience per se might have a stronger effect on perform-
ance than explicit NTS-training components.

NTS (N � 20) TT (N � 22)
Management categories M/SD M/SD p

Resource management 8.90/2.15 9.27/2.75 0.629
Planning 12.95/3.33 13.64/2.85 0.476
Leadership 10.50/2.86 10.73/3.49 0.820
Communication 8.45/2.67 9.82/2.72 0.108

Conclusion(s): Positive effects on crisis management performance via an
intensive modular NTS training could not be demonstrated. Technical simu-
lator training led to very similar or even better results.
Reference:
1 Fletcher G. Anaesthetists’ Non-Technical Skills (ANTS): evaluation of a behavioural

marker system. Br J Anaesth 2003; 90: 580–588.

A-775
Simulator training is highly effective independently from
explicitly teaching non-technical skills
C. Grube, C. Roehricht, N. Schaper, Y. Bayer, B. Sinner, H. Winkler, 
C. Busch, T. Boeker, Y. Zausig, E. Janitz, B. Graf

Department of Anaesthesia, Heidelberg University Hospital, 
Heidelberg, Germany

Background and Goal of Study: It is widely assumed that emphasizing the
role of non technical skills (NTS) during debriefing sessions is essential for
effective simulator training (1). We studied self-percieved competencies of
anaesthesiologists before and after simulator training with or without
emphasizing NTS.
Materials and Methods: After informed consent 42 anaesthesiologists
were randomly assigned to two different training groups (TT vs. NTS). Self-
percieved competencies of participants regarding crisis management were
assessed by questionnaires given before (PRE) and after completion of
training (POST) and 8 weeks after training (TRANSFER). Items were rated on
a 6-point Likert scale (1 � low, 6 � high competency). All trainees received
5 hours of simulator training dealing with 4 identical critical incidents and
were debriefed using videotapes of the actual scenarios. Debriefing for TT
group was focussed on medical aspects of treatment. Debriefing of the NTS
group additionally emphasized the importance of acute crisis resource man-
agement skills for critical situations in anaesthesia. The mean value of all
questionnaire items was calculated to compare self-perceived competen-
cies at PRE, POST and TRANSFER.
Results and Discussions: Self-perceived competencies of trainees
(Mean � SD) on a Likert Scale are shown in table.

Time TT (n � 22) NTS (n � 20)

PRE 3.53 � 0.64 3.65 � 0.67
POST 4.03 � 0.43 4.15 � 0.73
TRANSFER 4.38 � 0.44 4.31 � 0.51

Self-perceived competencies were significantly increasing from PRE to
POST (ANOVA p � 0.01) and from POST to TRANSFER (ANOVA p � 0.01) for
both groups. Effects were not significantly different between groups, so dif-
ferent debriefing strategies had no significant influence on efficacy of training.
Conclusion(s): We could demonstrate a significant increase in self-
perceived competencies of crisis management immediately after simulator
training and 8 weeks later. Simulator training itself with video-based debrief-
ing was proven an effective training tool independently from emphasizing
NTS during debriefing.
Reference:
1 Howard SK. Aviat Space Environ 1992; 63: 763–770.
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