


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.
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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.
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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.
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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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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
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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.
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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.
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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.
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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.
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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.
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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.
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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.
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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.
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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;
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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?



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.
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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
Medical (Rüsch), Kernen, Germany.

180 Resuscitation and emergency medicine



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.



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.



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.

Acknowledgement: Bolyai scholarship of the Hungarian Academy of
Sciences supported this study.

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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