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Guide to Authors of Abstracts

The ESA solicits the submission of abstracts for the
Euroanaesthesia 2007 Meeting,
Munich, Germany,
June 9-12, 2007

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

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

The submission module will be available to submitters from
1 November to 15 December 2006

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

e The ESA does not accept submission of abstracts by mail, fax or e-mail.

e Status of reviewed abstracts will be advised exclusively through the ESA Website.

e Schedule of presentation of accepted abstracts and nomination to the Best Abstract Prize
Competition will also be advised through the ESA Website.

Submission Conditions

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

e The work in the abstract should not be presented at a large English-speaking meeting before the
Euroanaesthesia 2007 Meeting, nor should the work appear in another form at that meeting.

¢ The work will not be published before the 2007 meeting, in whole or in abstract, in an indexed journal.

e If the abstract is accepted, the author commits him/herself to present his/her work at the Annual
Meeting for which the abstract is submitted. Abstracts will not be published in the supplement of the
European Journal of Anaesthesiology and will be rejected for presentation at the Annual Meeting if
the presenter fails to meet the preregistration deadline.

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

¢ In consideration of the European Society of Anaesthesiology taking action in reviewing and editing
the submission, the author(s) must transfer(s), assign(s), and otherwise convey(s) all copyright to
ownership in said work to the European Society of Anaesthesiology in the event said work is
published by the Society. This copyright assignment applies only to the abstract submitted and
does not apply to, or prevent, subsequent publication elsewhere of a full manuscript relating
to the subject matter of such abstract.
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ESA Best Abstract Prize Competition (BAPC)

A-1

EEG epileptoid signs during sevoflurane induction in
children: a comparative study between incremental

and rapid induction

F. Merquiol, A. Humblot, M. Fares, M.L. Moutard, I. Murat, I. Constant
Department of Anesthesia, Trousseau Hospital, Paris, France

Background: Sevoflurane (S) has become the volatile agent of reference in
pediatric anesthesia. However epileptogenic effects of high concentrations
(8%) of S have been suspected during induction (1). Using moderate
inspired concentrations of S (6%), this study compared epileptoid EEG signs
of S under rapid induction (Ri) versus incremental induction (li) in children.
Materials and Methods: After IRB approval and informed consent, 60 chil-
dren (2-10 yr) scheduled for tonsillectomy were included. After premedication
with midazolam, patients were randomly assigned to receive, in N,O-O,
(50-50), Ri with 6% of S (n = 30, 19 = 6 month, mean = sd) or li with 2%
(2min), 4% (2min) and 6% up to visualisation of central pupils (CP) (n = 30,
19 = 5 month). In both groups tracheal intubation was performed at CP with-
out any additive agent. Clinical events, bispectral index (BIS), heart rate (HR),
expired fraction (Fe) of S, and EEG were continuously recorded using AS5
Collect (Datex-GE). Epileptoid signs were assessed by a blinded neurophysi-
ologist, from baseline to tracheal intubation. Major epileptoid signs were
defined as polyspike, rhythmic polyspike and periodic discharge with or with-
out burst suppression (BS).

Results: Induction was well tolerated in both groups. During Ri, the loss of
eyelash reflex (LER) and CP occurred earlier, the BIS at LER was lower, the
nadir of the BIS occurred earlier and was lower than during li (T1). Major
epileptoid signs were markedly more frequent during Ri than during li (T2).
Conclusion: Compared to li, Ri with 6% of S, is associated with more fre-
quent EEG epileptoid signs. Our results suggest that the speed of S induc-
tion may influence the occurrence of major EEG epileptoid signs.

T t LER (s) BIS LER t nadir (s) BIS nadir t CP (s)

Ri 52 + 19 75 +19 148 + 40 16+ 3 300 + 80

li 84 + 22 85 + 10* 220 + 38" 22 + 10" 377 + 40"
Polyspike Rhythmic polyspike Periodic discharge

T2 n(%) n (%) with BS; n (%)

Ri 20 (67) 12 (40) 21 (70)

li 11 (36)* 0 (0)** 1(0)™

*p < 0.05, *p < 0.01, **p < 0.001, li vs Ri (ANOVA).

Reference:
1 Vakkuri, Acta Anaesthesiol Scand 2001; 45:805.

A-2

Xenon induces late preconditioning in rat heart

in vivo - involvement of COX-IlI

J. Fraessdorf, N.C. Weber, C. Ratajczak, W. Schlack, B. Preckel
Department of Anesthesiology, University Hospital of Duesseldorf, Germany

Background and Goal of Study: In myocardial preconditioning (PC) early
and /late PC (LPC) are distinguished. Late PC occurs 24 h after the stimulus
and lasts for 2-3 days. One key step in signal transduction is increased
expression of Cyclooxygenase-2 (COX-Il). The anaesthetic gas Xenon (Xe)
was shown to induce early PC (1), but is unknown whether Xe could also
induce late PC and whether COX-II might be involved.

Materials and Methods: After approval by the local authorities, 44 male
Wistar rats were chronically instrumented with a coronary artery occluder.
After arecovery of 7 days, animals of the ischaemic LPC (i-LPC) group under-
went 5min of coronary occlusion to induce LPC (n = 4). The animals of the
Xe-LPC (n = 4) group were treated with Xe inhalation (70Vol% for 15 min). In
the NS-398-Xe-LPC group animals were treated with the specific COX-Il
inhibitor NS-398 (5 mg/kg BW i.p. n = 4) prior to Xe-LPC. The animals of the
controls (CON) were not further treated (n = 4). 24 h later all animals under-
went 25 min of myocardial ischemia followed by 2h of reperfusion under
a-chloralose anaesthesia. Infarct size (IS) was assessed by TTC staining. To
investigate COX-Il expression by PCR LPC was induced by coronary occlu-
sion or Xe-inhalation and hearts were excised at different time points (see
results; each n = 2). Data are mean + SD, Statistics: ANOVA and bonfer-
roni’s multiple comparision test as post-hoc test (IS measurements).
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Results and Discussions: IS in CON was 67 = 6%. Both, i-LPC and Xe-LPC
reduced IS (31 + 6% and 35 = 10%, both P < 0.001 vs. CON). Treatment
with NS-398 abolishes the cardioprotective effect of Xe-LPC (IS: 59 * 7%,
P < 0.001 vs. Xe-LPC). Two hours after either treatment, we could detect
an increase in COX-Il expression, which was higher in Xe treated animals
(see Figure).
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Conclusion(s): We could demonstrate for the first time that Xe induces
LPC, and that an increased COX-Il expression is an essential step in Xe
induced LPC.

Reference:

1 Weber NC, Br J Pharmacol 44(1):123-32.

A-3

Pharmacokinetic/pharmacodynamic modelling of Rocuronium
in children with Duchenne muscular dystrophy

T. Munster, H. Inmsen, H. Schwilden, H.J. Schmitt

Department of Anesthesiology, University Hospital of Erlangen, Germany

Background and Goal of Study: Rocuronium (ROC) shows a prolonged
onset and duration of neuromuscular block (NMB) in children with Duchenne
muscular dystrophy (DMD)." In the this study we performed a pharmacokinetic-
pharmacodynamic modelling of ROC in DMD and healthy patients.
Materials and Methods: After approval of the local Ethics Committee and
signed consent, 20 children with DMD (group DMD, 13 * 2 yrs., 56 + 11kg)
and 20 healthy children (group CON, 14 =+ 3 yrs., 55 = 18 kg) were investi-
gated. After administration of 0.3 or 0.6 mg/kg ROC, NMB was monitored
using acceleromyography. According to a standard protocol, twitch
response at the adductor pollicis muscle was measured after single twitch
stimulation of the ulnar nerve. An input-output model with two pharmacoki-
netic compartments, an effect compartment and a sigmoid Hill equation was
fitted to the individual data. Differences between groups were analysed with
the Mann-Whitney-U test.

Results and Discussion: Whereas the half-maximal dose EDs, and the Hill
exponent y showed no difference, we found a significant lowered kqoin DMD
children compared to healthy subjects. The ratio ECsopmp/ECsocon Was
0.71 = 0.16 (SE).

DMD CON
Keo (1/min) 0.066 + 0.028* 0.24 = 0.10
Hill exponent y 3.8x22 6.2 +43
EDsg (mg/kg) 0.18 = 0.10 0.21 = 0.09

**p < 0.01 DMD vs. CON; data are shown as mean = SD.

Conclusion: The prolonged onset and duration of NMB in DMD children
can be explained by a slower exchange between plasma and effect site
compartment. Moreover, the concentration at the effect site necessary to
achieve half maximum effect is less than in healthy patients. This might be
due to altered structure of the motor endplate.

Reference:

1 Wick S, Muenster T, Schmidt J, et al. Anesthesiology 2005; 102: 915-919.
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2 Evidence based practice and quality assurance

A-4
Validation of the electrical hyperalgesia model in human
volunteers: Effects of oral pregabalin and the NK1
antagonist aprepitant

W. Koppert', M. Géhring’, A. Tréster!, G.K. Quartey?, M. Schmelz®,
B.A. Chizh?

.3Department of Anaesthesiology, University Hospital Erlangen and
Heidelberg, Germany; 2GlaxoSmithKline, Addenbrooke’s Centre
for Clinical Investigation, Cambridge, UK

Background and Goal of Study: Central sensitization is a key mechanism
of neuropathic pain. The electrical hyperalgesia model invokes central sen-
sitization experimentally and could be used to detect efficacy of novel treat-
ments in humans. To assess its predictive value, we have investigated
pregabalin, a standard neuropathic pain treatment, and aprepitant, an NK1
antagonist, as an example of a drug class active in animal models but not in
pain patients. Furthermore, we explored if combinations of either of these
drugs with the COX-2 inhibitor parecoxib could improve its efficacy.
Materials and Methods: This was a double-blind, two-period, placebo-
controlled, incomplete block design study in 32 healthy volunteers. In a
baseline session, the intensity of intradermal electrical stimulation required
to cause ongoing pain of 6 on the 11 point numeric rating scale was estab-
lished; this evoked stable areas of pinprick hyperalgesia and dynamic touch
allodynia. The same stimulation was used in the two subsequent sessions.
Subjects received oral pregabalin or aprepitant (titrated to 300mg and
320 mg, respectively) and placebo for 6 days prior to testing. On the day
of testing, ongoing pain and sensitization were assessed over 3 hours; at
2 hours subjects received either parecoxib (40 mg) or saline i.v.

Results and Discussions: Pregabalin significantly reduced the areas of
hyperalgesia and allodynia vs. placebo (P < 0.0001); no significant effect on
the area of hyperalgesia or allodynia vs. placebo was observed with aprepi-
tant. In the group that received pregabalin + parecoxib, the area of allodynia
was significantly reduced (P < 0.0001) and the area of hyperalgesia insignif-
icantly attenuated (P = 0.09) vs. placebo + parecoxib; no efficacy improve-
ment was observed with aprepitant + parecoxib. There was no significant
effect on ongoing pain with any of the treatments. The side-effects of the
treatments were mild and consistent with those observed in the clinic.
Conclusion(s): The model can serve to predict efficacy of analgesic treat-
ments in early clinical development and provide hints on the mechanism of
action in humans. It can also be useful for exploring efficacy of analgesic
combinations to provide a rationale for patient studies.

A-5

Postoperative pain in the brain - an fMRI study in human
volunteers

E. Pogatzki-Zahn', C. Wagner', P. Zahn', A. Meinhard', B. Pfleiderer?

"Department of Anesthesiology, °Department of Clinical Radiology,
University of Muenster, Germany

Background and Goal of Study: Postoperative, incisional pain is a unique
but common form of acute pain. However little is known about cortical acti-
vation and the functional significance of distinct brain regions for postoper-
ative incisional pain. In the present study, we examined for the first time the
activation of the brain during and after a surgical incision in human volun-
teers using fMRI.

Materials and Methods: Images were taken on a 3T Philips scanner
before, during (0-4.5min) and after (4.5-10 min, 24-29 min, 44-49 min) an
experimental incision (4 mm) in the anterior aspect of the right forearm of 30
volunteers (25.1 = 5J, right-handed); 14 volunteers (25 = 4 years) were
scanned before and after a sham procedure. Psychophysical tests (non-
evoked pain, area of mechanical hyperalgesia) were performed between the
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scans (block design). During the last fMRI block (49-54 min) mechanical
stimulation was performed in 9 volunteers after incision and 7 volunteers
after sham procedure.

Results and Discussions: Several brain areas were activated during and
after incision but not during and after sham procedure. During incision
(0-2min) there was an exclusive and significant activity of frontal brain
regions (BA6 ipsi- (i) and contralateral (c), BA7 and 8i and BA9i and c), areas
responsible for the assessment of pain intensity. Starting with 2 min after
incision additional activity of the limbic system (BA23c) was observed. Peak
brain activity occurred 4.5-10 min after incision (BA6i, 8i, 9i, 23c, 39i, 40i);
subsequently neuronal activity decreased. Correlation analysis of brain acti-
vation and non-evoked pain during and after incision indicated certain brain
areas important for incision-induced non-evoked pain (e.g. Thalamus, BA9i,
BA40c, BA45i). Activity of different brain areas (e.g. BA4c, BA9c and Globus
pallidum) during mechanical stimulation 44-49 min after incision showed
a significant positive correlation to mechanical hyperalgesia in the same
volunteers.

Conclusion(s): An incision activates certain brain areas with a very distinct
temporal and spatial activation pattern. Correlation analysis with psy-
chophysics revealed an involvement of different brain areas for non-evoked
pain and for mechanical hyperalgesia after incision. Thus, different
supraspinal mechanisms may be involved in the generation of resting and
ambulatory pain after surgery.

A-6

The role of controlled anticoagulation with heparin

in aneurysmal subarachnoid hemorrhage

A. Levin, A. Bulanoy, I. Shlegel, T. Ovechkina, A. Volosevich, E. Nedashkovsky

Department of Anesthesiology and Intensive Care, Northern State Medical
University, Neurological Intensive Care Unit

Background and Goal of Study: The rapture of aneurysm in subarachnoid
hemorrhage (SAH) results in the activation of coagulation system paralleled
with topical release of proinflammatory mediators and proteolytic enzymes
[1]. The depletion of the coagulation factors is followed by the disseminated
intravascular coagulopathy syndrome. Controlled therapy with heparin
might be of value in preventing the reological and coagulation disturbances
in SAH [2]. Therefore, the aim of our study was to assess the efficacy of
heparin in patients with SAH and cerebral vasospasm.

Materials and Methods: We enrolled 101 patients with aneurismal SAH to
the prospective observational study. The patients were assigned either to
standard “triple-H” (hypertension, hypervolemia and hemodilution) therapy
(8-H, n = 51; 45 = 11 yrs.; 25M/26F) or “triple-H” therapy combined with
continuous controlled heparin infusion (4-H, n = 50; 43 + 13 yrs.; 24M/26F).
Data were compared using Student’s t-test paired when appropriate and x?
test. p < 0.05 was regarded as significant.

Results and Discussions: The severity of SAH as assessed by Hunt-Hess
and Fisher scales did not differ between the groups. Transcranial Doppler
scan showed an increase of the ischemic threshold by 20% as determined
by the peak velocity of basal blood flow in the 4-H group (p < 0.01). The
incidence of ischemic events and hydrocephaly reduced by 17.2% and
15.6%, respectively, in the 4-H group compared with the 3-H group
(p < 0.05). Addition of heparin to routine therapy resulted in the decrease of
the mortality rate from 27.5 to 10% (p < 0.05).

Conclusion: The results of study demonstrated the beneficial effects of
anticoagulant therapy in patients with SAH. Further randomized controlled
studies required to evaluate the role of “quad-H” approach in this field of
acute neurological care.

References:

1 Frankiewicz T, Neuropharmacology 2000; 39: 631-642.

2 Romner B, et al., Acta Neurochir Suppl 2001; 77: 237-241.
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Our patients’ fears regarding anaesthesia:
a survey of 350 patients

P. Mavridou, K. Panteleou, M. Papadopoulou, O. Igropoulou,
A. Stratsiani, A. Manataki

Department of Anaesthesia, G. Hatzikosta General Hospital, loannina, Greece
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Background and Goal of Study: To record down our patients’ fears
regarding anaesthesia in order to help them decrease preoperative anxiety.
Materials and Methods: 350 questionnaires were gathered and answered
by patients preoperatively, after the anaesthesiologist’s preoperative visit.
Patients (women and men 15-67 years old, ASA I-lll) answered 15 fixed
questions related to their possible fears of the anaesthesia they were to be
given. There were three answer choices: No fear, Medium fear, Great fear.
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Results and Discussions: The results are shown below as percentages
(%) of the patients:

Fear of: No fear (%) Medium fear (%) Great fear (%)
Postoperative pain 16.6 55.1 28.3
Postoperative nausea 39.4 51.1 9.4
Postoperative vomit 49.1 42.3 8.6
Needles 423 426 15.1
Inability to wake up 34.0 43.4 22.6
Anaesthesia failure 57.4 30.3 12.3
Waking up in the middle of surgery 58.3 29.1 12.6
Prolonged sleep postoperatively 51.7 38.9 9.4
Inadequate postoperative care 53.7 40.6 57
Possible staying in ICU 70.3 23.1 6.6
Affecting judgement and thought 68.6 28.6 2.9
Becoming paralyzed 66.6 23.4 10.0
Anaesthesiologist’s presence or notin OR  48.9 334 17.7
Disclosure of personal matters 80.9 15.1 4.0
Anaesthesiologist’s inexperience 80.0 16.0 4.0

A large percentage of the patients (61.1%) discuss their fears mostly with
relatives (52.5%) and less with the anaesthesiologists (21.2%) and the sur-
geon (16.6%) in contrast to the rest (38.9%) of patients who discuss their
fears with no one.

Conclusion: Studying carefully our patients’ concerns we believe that it is
possible to limit them with proper preoperative information. An important
contribution to this is the consistent and responsible preoperative visit.
Reference:

1 Anesth Analg. 1991 Aug;73(2):190-8.
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What our patients want to know about anaesthesia

P. Mavridou, M. Papadopoulou, K. Panteleou, O. Igropoulou,
A. Makri, A. Manataki

Department of Anaesthesia, G. Hatzikosta General Hospital, loannina, Greece

Background and Goal of Study: Almost all patients want to be informed about
the anaesthesia given to them. The aim of the survey is to learn what they want
to know about anaesthesia before entering to operation room in our hospital.
Materials and Methods: We studied 350 questionnaires that were answered
by our patients preoperatively. Patients (women and men 15-67 years old,
ASA I-lll) answered fixed questions aiming to detect what they want to know
about anaeshesia. There were two answers choices: yes or no.
Results and Discussions: 71.3% of our patients answered that they didn’t
have adequate knowledge and were interested in having an informative
leaflet regarding anaesthesia, whilst 17.7% were not interested and 10.7%
didn’t care at all.

The details of anaesthesia, that our patients wanted to know (in order of
precedence) are shown below:

Do you want to know: Yes (%) No (%)

When you are allowed to get up 89.6 10.4
The duration of anaesthesia 85.5 14.5
Whether you feel pain after the operation and what kind of

medicine you can have 84.1 15.9
Whether you will have drips, catheters when you wake up and how long ~ 79.1 20.9
Different methods of anaesthesia 73.3 26.7
Details of any preoperative drugs 70.1 29.9
When you are allowed to drink and eat 69.9 30.1
Details of all possible complications of anaesthesia 69.3 30.7
Where you will recover from anaesthesia 64.6 35.4
Details of any needles, drips used for giving you anaesthesia 59.7 40.3
Details only of common complications of anaesthesia 14.8 85.2
Details only of dangerous complications of anaesthesia 11.9 88.1

Conclusion: Patients’ desire for information about anaesthesia is thus more
than obvious. Since verbal information about all these issues is rather impos-
sible in daily routine, we should consider the preoperational distribution of an
information leaflet.

Reference:

1 Anaesthesia 1991 May;46(5):410-2.
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The effect of hypothermia on natural killer cell activity
and on the susceptibility of lung metastasis in rats
L.Y. Liu, Y.K. Tian

Department of Anesthesiology, Hospital of Tongji, Tongji Medical College

of Huazhong University of Science and Technology, Wuhan,

Peoples Republic of China

Background and Goal of Study: Animal studies indicate that surgery
induced suppression of blood natural killer cell activity promotes tumor
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metastasis. This study evaluated the effect of hypothermia on the activity of
natural killer cells and on host susceptibility to metastasis. The involvement
of adrenergic mechanisms was also considered.
Materials and Methods: Male wistar rats remained awake in their cages
(control group) or were anesthetized with 40 mg/kg sodium thiopental and
maintained for 2 h at core body temperature of 32°C (hypothermia groups) or
38°C (normothermia group). Blood was drawn so natural killer cell activity
could be assessed after 2h, or rats were injected with 10° syngeneic
MADB106 tumor cells after 2 h, 4 weeks later for counting of metastasis. In
the third experiment, Rats were injected with radiolabeled 10° syngeneic
MADB106 tumor cells, lungs were removed at 9h later for assessment of
lung tumor retention, or 3 weeks later for counting of metastases.
Results and Discussions: Hypothermia could significantly suppress NK
activity as compared with that in the normothermic and control groups
(P < 0.05). The numbers of metastasis in the hypothermic group increased
from 3.5 £ 2.3 to 11.55 = 6.27. Lung tumor retention was increased from
0.136% = 0.61% to 0.318% = 0.19%. Nadolol significantly decreased the
effect of hypothermia on tumor retention.
Conclusion: Hypothermia under thiopental anesthesia suppressed natural
killer cell activity in rats and increases the susceptibility of lung to tumor
metastasis, the mechanisms might associate with adrenergic reaction.
References:
1 Ben-Eliyahu S, Guy Shakhar, Ella Rosenne, et al. Hypothermia in Barbiturate-
anesthetized rats suppresses natural killer cell activity and compromises resistance
to tumor metastasis. Anesthesiology 1999; 91:732-40.
2 Page GG, Ben-Eliyahu S, Liebeskind JC, et al. The role of LGL/NK cell in surgery-
induced promotion of metastasis and its attenuation morphine. Brain Behav Immun
1994; 8:241-50.
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The prevalence of depression prior an elective surgery

H. Chrona', P. Daras', S. Papanastassiou', A. Tselebis?, D. Bratis?,
G. Moussas?, A. Palgimesi’

"Department of Anaesthesiology, General Hospital of Nikaia, Piraeus;
2Psychiatric Department, General Hospital of Sotiria, Athens, Greece

Background and Goal of Study: The prevalence of depressive symptoms
among the population of Greece varies between 5.4% to 7.4% according to rel-
evant studies (1, 2). A scheduled operation is undoubtedly a significant factor of
depressive symptoms development. The aim of this study was to investigate the
symptoms of depression among patients scheduled for elective surgery.
Materials and Methods: 64 patients (ASA I-ll) who were undergoing a low,
intermediate or highly invasive scheduled operation filled out the BDI (Beck
Depression Inventory) questionnaire (3) 24 hours before surgery. Their age,
gender and medical history of previous operations were recorded. Data were
analyzed using t-test, x2, ANOVA and Pearson Correlation statistical meth-
ods with p < 0.05 accepted as statistically significant. Results are presented
as Mean = SD.
Results and Discussions: The mean age of the sample was 46.12 = 10.12
years. There were no statistical differences according the gender (t-test,
p > 0.05) between men (46.79 = 9.6 years) and women (45.52 = 10.8
years). In addition, there was no numeric difference (x?, p > 0.05) according
the gender, between patients that had a previous operation. The mean BDI
score was 8.71 + 7.45 while in 24% of the patients appeared samples of
depressive symptoms. The invasive form of the operation and the ASA
physical status of the patient (ANOVA, p > 0.05) had no effect on BDI score.
On the contrary, patients that had an operation in the past present higher
BDI score (11.4 against 4.01: t-test, p < 0.05). Women appeared to have
higher BDI score than men (11.1 against 6.01: t-test, p < 0.05). Age seems
to have no correlation with depression (Pearson Correlation, p > 0.05).
Conclusion(s): During the preoperative period the prevalence of depres-
sion increases significantly, although more vulnerable seems to be women
and patients that had a surgical procedure in the past.
References:
1 Madianos M, Stefanis C, Soc Psychiatry Epidemiol 1992, 27: 211-219.
2 Mavreas VG, Beis A, Mouyias A, et al. Soc Psychiatry 1986, 21: 172-181.
3 Beck AT & Steer RA (1987) Manual for the Revised Beck Depression Inventory. San
Antonio TX: Psychological Corporation.
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Anxiety disorders during the preoperative period

H. Chrona', P. Daras', S. Papanastassiou', A. Tselebis?, D. Bratis?,

G. Moussas?, A. Palgimesi'

Department of Anaesthesiology, General Hospital of Nikaia, Piraeus;
2Psychiatric Department, General Hospital of Sotiria, Athens, Greece
Background and Goal of Study: Anxiety disorder is the commonest psy-
chiatric diagnosis in the Greek population and its prevalence is about 8% (1).


https://doi.org/10.1017/S0265021506000809

4 Evidence based practice and quality assurance

Scheduled surgery works as a potential anxiety attack factor for the patient.
The aim of this study was to investigate the anxiety symptoms among
patients scheduled for elective surgery.
Materials and Methods: 64 patients ASA IHIl who underwent a scheduled
minimally, moderate or highly invasive surgery, filled out the Spielberger State —
Trait Anxiety questionnaire 24 hours preoperatively. This questionnaire differen-
tiates the state anxiety from the personality’s trait anxiety (2). Patients’ age,
gender, and medical history of previous operations were recorded. T-test, x?,
ANOVA and Pearson Correlation were used for statistical analysis with p < 0.05
accepted as statistically significant. Results are presented as Mean = SD.
Results and Discussions: The mean age of the sample was 46.12 = 10.12
years with no statistical significant difference according to the gender (t-test,
p > 0.05). In addition there was no difference according to the gender
between patients who had a previous operation (x?, p > 0.05). The mean
State Anxiety score was 41.53 + 14.35 and the mean Trait Anxiety score
was 39.97 = 10.71. The overall Anxiety score of the scale was 81.5 + 22.54
with a 24% of the patients presenting pathologic values. The anxiety scores
were not significantly different according to the type of surgery or the ASA
physical status of the patient (ANOVA, p > 0.05). Females had higher State
anxiety scores than males (47.45 against 34.94: t-test, p < 0.05). Age seems
to have no correlation with anxiety symptoms (Pearson Correlation,
p > 0.05). High positive correlation was found between State and Trait
Anxiety pathologic scores (Pearson Correlation, p < 0.01).
Conclusion(s): State anxiety disorders are common among patients preop-
eratively and more vulnerable seems to be females. Probably this should be
taken into account for the preoperative assessment in order for supportive
psychological interventions to be developed.
References:
1 Mavreas VG, Beis A, Mouyias A, et al. Soc Psychiatry 1986; 21: 172-181.
2 Spielberger GD, Gorush RL, Lusshene RE (1970) The state - trait Anxiety Inventory.
Palo Alto CA: Consulting Psychologists Press.
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Written anaesthesia consent: what Greek patients
understand and require?

E. Argyra, N. Tsaroucha, M. Giaourakis, A. Fassoulaki

Department for Anaesthesiology and Intensive Therapy, University Medical
Centre Ljubljana, Ljubljana, Slovenia

Background and Goals: Informed consent for anaesthesia is a relatively
new concept. This trend is well established in the U.S." and some parts of
Europe®® but is still quite “young” in Greece. Written consent is obtained
from our patients the last two years, following comprehensive written infor-
mation and oral explanation of requested details.

This study examines understanding and response to the information
offered in writing and orally, during the preanaesthetic visit in this specific
Greek population.

Materials and Methods: We studied 60 patients ASA 1-3, scheduled for
minor to major surgical or gynecological procedures. During the preoperative
evaluation, the anaesthetist explained the recommended anaesthetic plan
and the potential risks. Patients were asked to sign the consent form and
answer a questionnaire form concerning their own understanding and fears.
Results: The majority of the patients (98.4%) read the consent form,
accepted the potentials complications (93.23%) and consented for anaesthe-
sia (100%). 50% refused detailed information of the anaesthetic procedure
(anaesthesia machine and drugs or handling of postoperative pain). 71.1%
asked about the possibility for blood transfusion while 84.75% wanted to
know the exact duration of the surgical procedure. Finally 91.31% of the
patients appreciated the key role of the anaesthetist during the procedure.
Conclusions: All our patients consented to receive anaesthesia but didn’t
ask many details for the anaesthesia process. Main concerns appear to be
blood transfusion and duration of the surgery. They believe that the anaes-
thetist has a mandatory role during the surgical procedure.
References:
1 Kelly GD, Blunt C, Moore PA, et al. Consent for regional anaesthesia in the UK. What
is material risk? Int. J. Obstet. Anesth. 2004 Apr;13(2):71-4.
2 White SM. Consent for anaesthesia. J. Med. Ethics 2004 June;30(3):286-90.
3 Moore PA, Pace NA. The information requested by patient prior to giving consent to
anaesthesia. Anaesthesia 2003 July;58(7):703-6.
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Preoperative assessment: herbal medicines use
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Background and Goal of Study: The consumption of herbal medicines has
increased significantly. People consider this consumption as something
“natural”, but there are data that show that these are bioactive products and
have major adverse effects when taken in the preanaesthetic period or
together with anaesthetics. This study was carried out in our hospital with
the purpose of quantifying the consumption of herbal medicines in patients
evaluated in the preoperative period.

Materials and Methods: For twelve weeks, all patients evaluated in the
preanaesthetic consultation have been directly questioned about their regu-
lar medication and about the consumption of herbal medicines whenever it
wasn’t spontaneously referred.

Results and Discussions: Seventeen percent of the evaluated patients were
taking herbal medicines. Only one patient admitted spontaneously the use of
herbal medication on a regular basis. Almost all of them stated that it was self-
prescribed. Patients who referred this consumption were predominantly in the
40-60-year-old range, and mostly female. It was verified that the consumption
of herbal medicines is frequent, that in its majority herbal medication is self-pre-
scribed and that patients don’t recognize it as part of their regular medication.
Conclusion(s): Herbal medicines use is common in preoperative patients.
It is associated with potential adverse reactions and drug interactions, being
thus mandatory that anaesthesiologists have a solid knowledge of these
products and become aware of its use in the preoperative assessment in
order to optimise their patients’ preparation.

A-15

Performance improvement project assessing patient
satisfaction on 3075 patient at tertiary hospital

S. El-Rouby, M. Aburimsh, H. Negmi, H. Aloufi

Department of Anesthiology, King Faisal Hospital and Research Center,
Riyadh, Saudia Arabia

Background: Understanding patient satisfaction is important in attempting
to improve anesthetic care. Knowledge about patient recollection of anes-
thesia is important. It can provide insight into what patients consider impor-
tant for their satisfaction.

Goal of Study: To evaluate the relationship between patient satisfaction
and patient recollections of feeling in the pre induction and the immediate
post anesthetic period.

Materials and Methods: A prospective study of 3075 consecutive patients
undergoing anesthesia for non cardiac surgical procedures. Age ranges from
18 to 81 years. Male to female was 51 to 49. During a routine postoperative
assessment. Patients were asked what they remembered about how they
felt during pre induction period and on emerging from anesthesia. The level
of their satisfaction was graded to five grades. Data was collected and
encoded in excel file. Statistical analyses were performed using spss pro-
gram to investigate the relations between the variables. Correlation between
pairs of variables was evaluated using Kendall’s Tau.

Results and Discussions: Patients recollections of feeling cold during the
preinduction and recollection of pain sore throat cold nausea and vomiting
in the post anesthetic period are strongly correlated to the level of satisfac-
tion r = 0.507, p = 0.0001.

Conclusion(s): Reducing the incidence of minor anesthetics would improve
patient satisfaction.

A-16

A comparison between the ASA classification and 48 binary
risk factors in elective surgical patients as predictors

of mortality

T. Kaufmann, G. Schuepfer

Department of Anesthesiology, Kantonsspital Lucerne, Lucerne,
Switzerland

Background and Goal of Study: The physical status may influence patient
outcome after surgery. Optimal preoperative risk stratification should lead to
an improved allocation of anaesthesiological resources.

Materials and Methods: The existing ASA classification of the physical
patient status is well established. Besides the ASA classification 48 dichoto-
mous risk parameters such as metabolic disorders, coronary artery disease
etc were also assessed at the preoperative clinical consultation. The gener-
ated records were linked with the administrative database of the hospital.
Therefore, mortality within 24 hours and 30 days after surgery was linkable
with the two different classifications strategies. The following definition of
relative risk was used for the binary criteria’s: (sum of records with positive
criteria/number of patients died with this criteria)/(sum of records with posi-
tive criteria/number of patients survived with this criteria). Using this formula,
a value <1 defines a protective factor.
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Results and Discussions: In 25883 consecutive patients for non emer-
gency surgical interventions, both classifications systems were used and
files could be analyzed. The overall mortality within 30 days was 1.07% and
mortality within 24 hours was 0.22%. Hypovolemia, sepsis, arterial hypox-
emia or hypercarbia turned out to be the risk factors with the most impact on
30 day mortality. 30 day mortality for patients with ASA IV was 22.63%, for
ASA IV 70.59% within. When ASA classification is compared with the 48 risk
parameters used in this study, the predictive value for mortality of this sys-
tem is not improved by the more differentiated 48 binary risk parameters.
For example, 10% of the patients died within 30 days had no risk factor
identified preoperatively and only in 6% of all survivors no binary risk factor
was identified.

Conclusion(s): The ASA classification underlies also a subjective variation
by the anaesthetist. The enlargement of the ASA classification by neither
one of the 48 risk factors could improve the prediction of mortality.
Reference:

1 Anaesth Intensive Care 1996; 24:685-693.
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Lung cancer resection in patients with a history of myocardial
infarction: perioperative risk

D. Pavlovic', L. Andric?

"Department of Anaesthesiology and Reanimatology, Medical Centre
Bezanijska Kosa; 2Department of Thorac, Institute of Thoracic Surgery and
Pulmonary Diseases, CCS, Belgrade

Background and Goal of Study: The association of lung cancer and previ-
ous myocardial infarction (Ml) is common and can increase operative morbidity
and mortality. The aim of this study was to evaluate the incidence and clinical
implications of postoperative complications after lung resection, as well as to
identify possible risk factors in patients who previously suffered from MI.
Materials and Methods: A retrospective study was done in patients with
previous Ml after lung cancer resection for a three year period. We recorded
age, sex, body mass index, smoking, comorbidity as well as extent and
duration of surgery performed and both intraoperative and 24 hours time
blood loss. Postoperative complications and fatal outcome as a separate
complication were recorded within 30 days after thoracotomy. Fishers exact
test or chi-square test were used for statistical analyses.

Results and Discussion: Total of 37 patients, 28 male and 9 female, were
analyzed. 25 patients (67.57 %) suffered from anteroseptal MI, while 12 patients
(82.43%) suffered from diaphragmal MI. Lobectomy was performed in
20 patients (54%), pneumonectomy in 11 patients (29.7%), while 6 patients
(16.2%) underwent wedge resection. Postoperative cardiovascular compli-
cations occurred in 11 patients, 9 of which with prior anteroseptal Ml and
two patients with prior diaphragmal MI. Four patients had postoperative pul-
monary complications (10.81%). Five patients (13.51%) died, four of which
with prior anteroseptal MI. There was a significant correlation between age
(>65) and postoperative complications (p = 0.0105), as well as the extent of
resection (pneumonectomy, p = 0.0002), procedure duration >180min
(p = 0.0002) and blood loss >1500ml/24 hrs (Hi = 4.259; p < 0.05). The
results of the study show that patients with prior Ml are at significantly high
risk of developing postoperative complications in lung resection. Contribut-
ing risk factors are: smoking (100%), comorbidity (91.89%) and high ASA
score (llI/IV).

Conclusion: The incidence of lung resection postoperative morbidity and
mortality are significantly high in patients with MI history. Age, type and
extent of surgery, as well as the procedure duration and blood loss are still
the most significant risk factors.

A-18

Effect of perioperative blood glucose level on long term
outcome: risk for development of diabetes mellitus

and cardiovascular events

S.C. Ley, K.S.A. Fiand, A. Petersen, J. Lemken, M. Karatas,
W. Schlack, B. Preckel

Department of Anesthesiology, University Hospital of Duesseldorf,
Germany

Background and Goal: Perioperative hyperglycaemia is a known risk factor
for wound infections and cardiovascular complications [1]. In a retrospective
analysis we investigated the influence of perioperative hyperglycemia on the
development of diabetes mellitus (D.m.) and risk for cardiovascular events
after 5 years follow up in vascular surgery patients.

Materials and Methods: 498 patients who underwent abdominal aortic
aneurysm or carotid artery surgery in the years 1999 and 2000 were included.
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The medical records were analyzed for history of cardiovascular disease,
D.m., highest blood glucose levels at 6 perioperative days and parameters
of anesthesia. Five years after surgery the patients were contacted by mail or
phone and questioned for cardiovascular events, history of D.m., and actual
medication. From 474 (95%) patients complete datasets were obtained. Data
are shown as mean = standard deviation, statistical evaluation by regres-
sion analysis.

Results: Included patients were 67 + 9 years old at time of surgery, 378
(80%) were male. 98 patients (21%) had a known history of D.m. at time of
surgery. The mean blood glucose was 113 = 36 mg/dl (preoperative,
n = 214), 151 = 64 (intraoperative, n = 384), 192 = 56 (post anaesthesia
care unit, n = 165), 202 = 62 (ward, n = 341), 169 + 56 (1st day, n = 284),
152 + 55 (2nd day, n = 131), 148 + 59 (3rd day, n = 73), 166 =+ 49 (4th day,
n = 37) and 182 =+ 77 (5th day, n = 25). After 5 years follow up, 31 (8.2%)
previously non-diabetic patients developed D.m. Perioperative blood glu-
cose levels of these patients were not different from patients without D.m. (in
average 160 + 33 vs. 153 = 39). Cardiovascular complications were not dif-
ferent in normo- (n = 183) and hyperglycemic (n = 251) patients (hyper-
glycemia defined as blood glucose > 150mg/dl): renal insufficiency 15
(8.2%) vs. 22 (8.8%); stroke 38 (20.8%) vs. 43 (17.1%); myocardial infarction
3 (1.6%) vs. 5 (2%); death 37 (20%) vs. 56 (22%).

Conclusion: This retrospective analysis could not show that perioperative
hyperglycemia is a predictor for development of diabetes mellitus or a sig-
nificant risk factor for cardiovascular complications during 5 years after vas-
cular surgery.

Reference:

1 Ley et al. Anaesthesiol Intensivmed Notfallmed Schmerzth 2005; 40: 230-246.
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Prospective analysis of perioperative blood glucose
monitoring and treatment of patients with known

Diabetes mellitus in an university hospital

S.C. Ley, R. Freund, E. Boessenroth, B. Preckel, W. Schlack

Department of Anesthesiology, University Hospital Duesseldorf, Germany

Background and Goal: Patients with known Diabetes mellitus (D.m.) are at
risk of perioperative derailment of blood glucose (BG) levels to hypo- and
hyperglycemia [1]. This study assessed prospectively the BG monitoring and
therapy of patients with history of diabetes undergoing general-, vascular-,
cardiac- and trauma surgery in an university hospital before introduction of
standard operating procedure for these patients.

Materials and Methods: 222 patients (of total 2706 undergoing surgery)
had a known history of D.m. and were included. BG measurements and
derived therapy was documented. All data are mean * standard deviation.
BG unit is mentioned as mg/dl.

Results: 222 (8.2%) of all patients undergoing surgery had a known history
of D.m., 10 (4.5%) had a type 1 and 212 (95.5%) a type 2 D.m., and 98
(44.1%) used insulin. Mean age was 69.9 + 10.3 years. At the day of surgery
only 11 (5%) patients injected insulin in the morning. Fasting blood glucose
level was measured in 115 (51.8%) patients, with a mean BG of 142 + 42.
After induction of anaesthesia in 190 (85.6%) metered patients mean BG
was 146 * 54. Highest BG during surgery was 193 = 53. In 23 (10.4%)
patients no additional BG was measured after induction of anaesthesia. 139
(62.6%) patients received insulin during surgery but in 46 patients (33.1%)
BG was not controlled after insulin administration. In 175 (78.9%) patients
the postoperative BG was 162 = 45. On ward, in 68 (30.6%) patients BG
was not measured at the day of surgery. Only 77 (34.7%) patients got mini-
mal number of BG measurements at important time points and only 6 of
theses patients (2.8%) also had BG in near normal (80-150) range.
Conclusion: Patients with known history of diabetes mellitus were under-
monitored and insufficiently treated during the perioperative period. There is
great need for standard operating procedures regulating time points for BG
measurements and insulin therapy scheme for correction of peri- and intra-
operative hyperglycemia.

Reference:

1 Ley et al. Anaesthesiol Intensivmed Notfallmed Schmerzth 2005; 40: 230-246.
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Recovery from neuromuscular blockade: a survey of practice
B. Skinner, A. Baldock, M. Grayling, B. Sweeney

Department of Anaesthesia, Royal Bournemouth Hospital, Castle Lane
East, Bournemouth, United Kingdom

Background and Goals: Studies consistently show that 5-10% of patients in
the immediate post operative setting have evidence of residual neuromuscular
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blockade (NMB) (1,2). Assessment of NMB using clinical signs is both unre-
liable and impractical. In an attempt to establish current practice and atti-
tudes, we undertook a survey of practice among anaesthetists in three
hospitals in the UK.

Materials and Methodology: A questionnaire was distributed to all anaes-
thetists in 3 large departments in the South of England. The respondents
were asked to supply details regarding their use of peripheral nerve stimula-
tors and the parameters they considered suitable for extubation. For those
anaesthetists who did not use a monitor, information was sought regarding
the clinical tests routinely performed at the end of surgery.

Results and Discussion: A total of 243 questionnaires were circulated
and 157 replies received (65%). 146 (93%) used a peripheral nerve stimu-
lator at some time in their routine practice. 51 (33%) used a quantitative
nerve stimulator on a regular basis. Only 16 (10%) used a quantitative
nerve stimulator for all cases in which NMB was applied. In accordance with
most standard texts, 117 (74%) aimed for a train-of-four (TOF) ratio of
>70% prior to extubation. However, only 39 (25%) aimed for a TOF of 90%,
in line with more recent literature (3). Despite proven fallibility, a large pro-
portion of respondents relied upon simple bedside tests such as sustained
head lift (40%) and a normal pattern of respiration (40%). Despite several
recent publications demonstrating unequivocal advantages in using objec-
tive monitoring only 38 (24%) of respondents felt that there use should be
mandatory.

Conclusions: 1) There is a lack of appreciation of the limitations of assess-
ment of neuromuscular function by non-quantitative means. 2) There is a
serious deficiency in the familiarity and use of such monitors. 3) At present
in the UK there are no published guidelines advocating the objective assess-
ment of neuromuscular function despite commercial availability of such
devices. In the light of our findings it may be appropriate to re-assess the
applicability of using routine monitoring in this area.

References:

1 Debaene B. Anesthesiology 2003; 98: 1042-1048.

2 Viby-Mogensen J. Brit J Anaesth 2000; 84: 301-302.

3 Kopman A. Anesthesiology 1997; 86: 765-771.
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Procedure-specific postoperative pain management
(PROSPECT) recommendations: a rigorous
methodology to minimise bias

E. Neugebauer', S. Schug?

TFaculty of Medicine, University of Witten/Herdecke, Cologne, Germany;
2Department of Pharmacology, Royal Perth Hospital, Perth, Australia

Background and Goal of Study: PROSPECT is a web-based initiative
(www.postoppain.org), led by an expert Working Group (WG) of surgeons
and anaesthesiologists. Its aim is to formulate robust evidence-based rec-
ommendations for procedure-specific postoperative pain management.
Building on previous experience, the PROSPECT methodology has been
recently revised to increase the rigour and transparency of the systematic
review process and of the formulation of the consensus recommendations.
Materials and Methods: This refined methodology was formulated by the
WG and first applied in the 2006 update of postoperative pain management
for laparoscopic cholecystectomy.

Results and Discussions: Formulation of the recommendations begins
with a procedure-specific systematic review, including the following ele-
ments (refined features are indicated in brackets): 1) comprehensive litera-
ture search in MEDLINE, EMBASE, the Cochrane library, and secondary
literature; 2) study inclusion/exclusion: only randomised controlled trials,
reporting pain in the relevant procedure, are included; 3) study quality
assessment (and assignment of levels of evidence, carried out independ-
ently by 2 reviewers; assessments are made available to all members of the
WG and users of the review); 4) qualitative and quantitative analyses. The
WG evaluates the validity of outcome measures, agrees on supplementary
transferable evidence from similar procedures and provides expertise from
clinical practice. Best practice consensus recommendations are then for-
mulated and graded according to the level and source of evidence. This
process is more rigorous and reduces the potential for bias: the WG’s com-
ments on the review are collated by a moderator, according to the Delphi
method, before discussion of the draft recommendations. Where consensus
is not reached by group discussion, a modified Nominal Group Process is
used, which involves iterative rounds of discussion and voting, until consen-
sus is reached.

Conclusion(s): The improved methodology should help fulfil the core aims
of PROSPECT and give users added confidence in the evidence-based
recommendations.
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Predicting outcome of emergency aneurysm surgery
in a District General Hospital

E.H. Shewry', C. Patel?, D. Egbeare?, M. Clark'

"Department of Anaesthetics, Royal Bournemouth Hospital; ?Department of
Anaesthetics, Southampton General Hospital, UK

Background and Goal of Study: The operative mortality for ruptured
abdominal aortic aneurysms (RAAA) is high and the decision to operate is
difficult. Hardman developed a five point predictive mortality score in
patients with RAAA. This has been validated in tertiary centres'. We aimed
to assess validity of such a scoring system in a District General Hospital
(DGH) in the UK and analyse blood product usage.

Materials and Methods: A retrospective case note review was undertaken
for patients presenting to theatre with RAAA in a DGH over a six-year period
from 1999 to 2005. Data was collected on five risk criteria: age >76 years;
haemoglobin <9 g/dl; creatinine >190 pmol; documented loss of con-
sciousness; ischaemic ECG. We recorded 1- and 30-day operative (op.)
mortality, blood product usage and time delay.

Results and Discussions: 79 patients with confirmed RAAA went to the-
atre. Mean age was 73.24 years. 63 (73%) had all five risk criteria recorded.
30-day mortality was 32.9% overall and those of scores =3 had 100% mor-
tality Table 1. Average blood usage was noted Table 2 and time from admis-
sion to theatre; 172 minutes (10-720), for cases with =364 min (20-120).

Table 1. Operative mortalities by number of risk criteria

30-day op. Hardman
Hardman Score No. of cases mortality 30-day op. mort.
0 19 (24%) 3 (15.8%) 16%
1 25 (31.6%) 8 (32%) 37%
2 27 (34.2%) 7 (25.9%) 2%
3 8 (7.6%) 8 (100%) 100%

Table 2. Blood product usage (unit) by number of criteria

Hardman Score Blood FFP Platelets
0-2 7.45 3.47 0.58
=3 12 5.4 0.6

Conclusion(s): The Hardman preoperative risk scoring criteria are transfer-

able to a DGH. The average time to theatre from admission allow ample time

to collect data. We showed patients with a score of =3 used more blood

products. Increased usage of such criteria may facilitate patient selection

and more appropriate use of resources.

Reference:

1 Hardman DTA, Fisher CM, Patel MI, Appleberg M et al. J Vasc Surg 1996; 23:
123-129.
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The incidence of myocardial ischemia in major orthopaedic
surgery is correlated with quality of care

S. Ausset, E. Lambert, C. Pelletier, J.P. Tourtier, P. Clapson,
Y. Auroy, B. Lenoir

Department of Anesthesia and Intensive Care, Percy Military Hospital,
France

Background and Goal of Study: The aim of this study was to assess the
impact of the quality of care on perioperative myocardial ischemia detected
by serial measurements of troponin (Tnlc).
Materials and Methods: During two years, Tnlc was measured for the first
three postoperative days in patients undergoing major orthopedic surgery in a
multidisciplinary hospital. After 16 month of study, postoperative cares were
improved in a “quality insurance fashion” focused on oxygen therapy, fluid
management and aggressive control of the blood glucose level. Myocardial
ischemia incidence was compared between the two phases of the study.
Continuous variables were explored using the t-test and non parametric
variables with Kruskall-Wallis test.
Results and Discussion: 233 patients were enrolled including 158 sched-
uled arthroplasties, 39 hip fractures, 27 reoperations of arthroplasty, 9 others
major surgeries. Tnlc concentrations greater than the pathologic threshold
were detected in 15 (6.4%) of the patients (9/15 on first postoperative day,
14/15 on 2nd postoperative day). 4 had electrocardiographic or clinical signs
of myocardial ischemia. There were no statistically significant differences
between the two study phases neither in population characteristics nor in type
of surgery. By contrast, after postoperative care improvement postoperative
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myocardial ischemia incidence decrease from 9.2% to 2.9% (12/118 vs 3/100
p = 0.017).

Conclusions: Myocardial ischemia is common in a non select major
orthopaedic surgery population, mostly asymptomatic. Such a phenomenon
is well correlated with postoperative-care quality.
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QUIP: Quality improvement in postoperative pain

W. Meissner', S. Zwacka', J. Rothaug’, S. Mescha', A. Goettermann',
T. Uhlig?, J. Giesser'

"Department of Anesthesiology, Friedrich Schiller University Jena;
2Department of Anesthesiology, Klinikum Neubrandenburg

Background and Goals: Surveys from various countries show that the
quality of acute pain management is far from being satisfactory. Regular
measurement and feedback of quality indicators is recommended to over-
come these deficits (1). Therefore, a project to improve quality of postoper-
ative pain was developed over the past 3 years.

Materials and Methods: A set of outcome and process parameters of
postoperative pain management is obtained from a random sample of surgi-
cal patients on the first postoperative day. These data are sent to a “bench-
mark server” for analysis and peer comparisons. Finally, immediate
feedback is transferred to the local multidisciplinary pain management
teams by means of a pass-word secured, inter-active webside.

Results and Discussions: Up to now, more than 8000 data sets are
recorded, analyzed and fed back to thirty participating wards in six hospitals.
Due to this large data base, it is possible to compare specific subgroups (i.e.,
visceral surgery) and even tracer surgeries (i.e., knee replacement). An exam-
ple of a web-based feedback is shown in the Fig. Chances in daily practice
are mirrored in the outcome parameters: After replacement of one analgesic
by another, pain intensity and functional interference increased clinically
meaningful and significantly in one of the participating hospitals. Moreover,
analysis of variance allows to identify the relative influence of different param-
eters on patients’ satisfaction with pain management: Pain on movement and
patients’ complain not to have received enough analgesics revealed to be the
most important factors.

sub-analysis
according
to benchmark group

sub-analysis:
all data vs.

performance
over time

mean, standard,
deviation,
significance of
differences

password-

secured access 5 I I

own wards vs.
competitors

Conclusions: This project allows short-term on-line analysis, internal and

external benchmarking. It is possible to identify effects of pharmacological

and non-pharmacological interventions and to compare departments on the

basis of “tracer” surgeries.

Reference:

1 Gordon DB et al. APS recommendations for improving the quality of acute and
cancer pain management. Arch Intern Med 2005, 165: 1574-1580.
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The Gini coefficient: operation room management provides
data for the measurement of the variety and diversity

of procedures per surgical subspeciality

Th. Kaufmann, G. Schuepfer

Department of Anaesthesia, Kontonssiptal Lucerne, Lucerne, Switzerland

Background and Goal of Study: General hospitals are under pressure
especially under establishing of new payment models like such guided by

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

Evidence based practice and quality assurance 7

DRG (Diagnosis Related Groups). Therefore, a general trend for specialized
surgical centers is obvious (1). The knowledge of the level of standardisation
is for this reason important and allows stratetigcal management of surgical
subspecialities.

Materials and Methods: The Gini coefficient (Range: 0-1) is a measure-
ment of the level of standardisation when a economical ABC analysis is per-
formed. Low Gini values are typical for a low level of standardisation. All
surgical cases coded by ICD-9-CM in one of the 8 central operations rooms
in a Swiss general teaching hospital over a period of 30 months were
included. The database was analysed by the ABC method (2) Due to the
ABC analysis the Gini coefficient (3) for each speciality was specified.
Results and Discussions: 3412 operations done by seven specialities
were evaluated. The Gini coefficient (GC) is for the Pareto distribution 0.86.
The Neurosurgery has just a value of 0.34, means nearly each operation is
unique. The highest level of standardisation reached the vascular surgery
with a GC of 0.68. Compared with other industries the degree of standardi-
sation in our general hospital is low as measured by the the GC. The coeffi-
cients per displine are shown in the table.

Conclusion(s): The GC is valuable and objective measurement of the differ-
ent procedures and standardisation of surgery of given surgical subspeciality.
It can be calculated from the operation room management (ORM) database
and allows an objective analysis of the variety of surgical procedures per sub-
speciality. For the first time the GC was applicated in a ORM setting.
References:
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Late cancellations in ENT surgery - reasons and costs
V. Koljonen', J. Jero?, T. Vuoristo?, M. Niskanen'

"Department of Anesthesiology, Helsinki University Hospital, Helsinki,
Finland; ?Department of Otorhinolaryngology, Helsinki University Hospital,
Helsinki, Finland

Background and Goal of Study: Late cancellations of scheduled opera-
tions are a major cause of inefficient use of operating-room time and a waste
of resources. The cancellations can be grouped into hospital and patient
related and medical reasons. High cancellation rates have earlier been
reported in ENT surgery. The goal of this study was to find out how large a
proportion of the scheduled operations are cancelled in a large ENT hospi-
tal. Further, to reveal the reasons for cancellations and their costs.
Materials and Methods: A study was performed in the Department of
Otorhinolaryngology, Helsinki University Hospital, Helsinki Finland. The
OR lists were reviewed 11.4-17.6.2005. Reason for every cancellation that
occurred in the afternoon before the scheduled operation or later was con-
firmed. Demographic and operation related data was gathered. The cost for
every cancelled operation was estimated using the internal billing system of
the hospital.

Results: During the observation period, there was 50 working days with 951
scheduled operations, of these 59 (6.2%) operations were cancelled in 57
patients, mean 1.18 cancelled operation/day. Mean age of these patients was
35 yr., 37 (65%) were males. In the age group 0—4 yr. 10 (17%), and in the age
group 40-44 yr. 7 (12%) operations were cancelled. Cancellations occurred
most frequently on Wednesdays, 18 (30.5%). Of the cancelled operations, 44
(75%) were scheduled for general and 15 (25%) for local anaesthesia. Patient
related reasons for cancellation were recorded in 34 (57.6%), hospital logistics
in 11 (18.6%), and medical reason in 10 (17%) of the cases. The commonest
single reason for cancellation was patient’s illness, 22 (37.2%). The common-
est diagnoses for cancelled operations were septoplasty 9 (15%) and tonsil-
lectomy 8 (13.5%). The cancellations resulted in 41165€ losses, which was
5.1 % of the total costs of all operations in the observation period.
Conclusions: Late cancellations are common in ENT surgery resulting in high
costs. Approximately 1/3 of the cancellations might be avoided with more care-
ful preoperative assessment, better hospital logistics and patient information.
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Improved postoperative outcomes with preoperative statin
therapy: a meta-analysis

K. Hindler!, A.D. Shaw?, J.S. Samuels®, C.D. Collard*, B. Riedel®

"Department of Anesthesia, University Hospital of Tuebingen, Germany;
2Cardiothoracic Anesthesia, Duke, USA; ®Internal Medicine, M.D.A. Cancer
Center, USA

Background and Goal of Study: Statin therapy is well established for primary
and secondary prevention of cardiovascular disease[1]. Growing evidence
suggests that statin therapy also reduces postoperative morbidity and
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mortality[2]. We performed a meta-analysis to determine whether preopera-
tive statin therapy is associated with improved outcomes after cardiac, vas-
cular, and noncardiovascular surgery.

Materials and Methods: A systematic literature search and meta-analysis
(fixed-effects model) evaluated the effect of preoperative statin therapy on post-
operative outcomes. Two authors independently abstracted data (n = 224,080
patients) from 13 retrospective and 3 randomized prospective trials.
Results: Depending upon the type of surgery, preoperative statin therapy
was associated with a 1.0%-4.9% absolute reduction (P < 0.001; Figure)
and a 33%-57% reduction in the risk of mortality. The incidence of stroke
among statin users was also significantly reduced after vascular surgery
(2.0% vs. 3.3%; P = 0.03) but not cardiac surgery (2.7% vs. 3.2%; P = 0.26).

Study fixed OR (95% Cl) fixed OR (95% Cl)
Christenson 1999 Not estimable
Durazzo 2004 = 0.49[0.04, 5.58]
Abbruzzese 2004 . 0.631[0.10, 3.86]
O'Neill-C. 2005 4 261[0.76,8.99]
Dotani 2000 S 0.12[0.01, 2.08]
\éVabrd 2005 2005 — 0.53[0.12, 2.34]

ubramaniam —_— 0.66 [0.23, 1.88]
Kennedy 2005 — 0.30[0.09, 1.03]
Schouten 2005 S 0.55[0.21, 1.43]
Collard 2004 - 0.21[0.07, 0.63]
Riedel 2002 _ 0.31[0.13, 0.74]
Pan 2004 — 0.47[0.25, 0.87
Clark 2004 — 0.57 [0.35, 0.93
Poldermans 2003 —— 0.24[0.13, 0.45
Ali 2005 —— 0.87 [0.61, 1.25]
Lindenauer 2004 | 0.69 [0.65, 0.73]
(P < 0.001) ¢ 0.67 [0.63, 0.71]

0102 05 1 2 5 10

Favors treatment Favors control

Conclusion: Statins may reduce postoperative mortality. Our data suggest
that preoperative statin therapy should be continued in the postoperative
period. Forest and Funnel plot inspection suggest heterogeneity and publi-
cation bias and the need for larger, randomized prospective studies.
References:
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Is there an alternative to succinylcholine for rapid sequence
intubation? Meta-analysis of randomised trials

Ch. Lysakowski, L. Suppan, E. Tassonyi, Ch. Czarnetzki, M. Tramer
Division of Anaesthesiology, Geneva University Hospitals, Geneva, Switzerland

Goal of Study: To compare non-depolarising muscle relaxants (NDMR) with
succinylcholine for rapid sequence intubation.

Method: Systematic review of randomised trials. The number of patients
having good or excellent intubation conditions was analysed. Statistical dif-
ference between NMDR and succinylcholine was expressed as relative risk
(RR) with 95% confidence interval (Cl). We also computed the number of
patients needed to be treated with a NDMR to produce one failure (i.e. not
good/excellent) that would not have occurred had succinylcholine been used
(NNF). Identical condition between NDMR and succinylcholine was defined
as RR = 1 and NNF =«. Data were combined using a fixed-effect model.
Results and Discussion: 19 trials (2,286 adults, 206 children) were
analysed. In adults induced with thiopental, the RR to produce good/
excellent intubation conditions with rocuronium 0.6 mg/kg (n = 156) was 0.75
(95%Cl 0.65-0.86), NNF 4; with 0.9 mg/kg (n = 64), RR was 0.97 (0.88-1.08),
NNF 45; with 1.0mg/kg (n = 257), RR was 0.99 (0.95-1.04), NNF 140; and
with 1.2mg/kg (n = 40), RR was 1.0 (1.0-1.0), NNF . In adults induced with
propofol, the RR to produce good/excellent intubation conditions with
rocuronium 0.6mg/kg (n = 419) was 0.99 (0.94-1.04), NNF 88; with
0.9 mg/kg (n = 30), RR was 1.0 (1.0-1.0), NNF «; and with 1 mg/kg (n = 272),
RR was 0.96 (0.91-1.01), NNF 26. Atracurium, vecuronium, and rapacuro-
nium did not show worthwhile efficacy. In children, RR 1.0 and NNF o were
achieved with rocuronium 1.2 mg/kg with thiopental induction (n = 20), with
rocuronium 0.6 or 0.9 mg/kg with propofol induction (n = 20 each), and with
two rocuronium-mivacurium combinations (n = 20 and 26, respectively).
Conclusion: In conjunction with thiopental, rocuronium showed dose-
responsiveness; with 1.2mg/kg only, intubation conditions were indistin-
guishable from succinylcholine. In conjunction with propofol, efficacy of
rocuronium seemed to be enhanced; however, data were inconsistent and
dose-responsiveness could not be established. Data in children are too
sparse to draw meaningful conclusions.
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Anaesthesia-related mortality in Estonia - the safety has
significantly improved over the years

J. Starkopf, J. Samarttel

Department of Anaesthesiology and Intensive Care, University of Tartu,
Estonia

Background and Goal of Study: There is still no consensus about defini-
tion of anaesthesia-related death. Reported incidence, based mostly on
confidential and voluntary data, remains widely variable. It makes possible
even claims of absence of improvement of safety in last 40 years'.
Materials and Methods: The Society of Estonian Anaesthesiologists has
collected annual surveys from all hospitals of the country since nineteen six-
ties. The present study is retrospective analysis of data from last 15 years,
the time of largest changes. Death was considered anaesthesia-related,
when tanatogenesis originated from specific complications during or imme-
diately after anaesthesia (no matter when the patient actually died) in the
absence of lethal surgical misadventures or casual events (bleeding, pul-
monary embolism, acute myocardial infarction, etc.).

Results and Discussions:

Deaths/total Mortality rate
Time period anaesthesias Incidence ratio (95% Cl)
1991...1995 29/302 600 1:10400 1
1996...2000 15/418 806 1:27900 0.37 (0.20...0.69)
2001...2004 8/378519 1:47 300 0.22 (0.10...0.48)

The main identifiable causes of mortality were respiratory events, hypoxia;
cardiovascular events and relative overdose or ill-advised choice of anaes-
thetic agents and or techniques. Superior safety of regional anaesthesia
over general anaesthesia could not be demonstrated.

Conclusions: Safety of anaesthesia has significantly improved in Estonia
over the last 15 years. National registry is a valuable tool for continuous eval-
uation of the quality of anaesthesia service in a country.
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Incident anaesthesia management media disclosure
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"Department of Anesthesiology, H. S. Francisco Xavier, Lisboa;
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Background and Goal of Study: In 2002 two anaesthesia related deaths
were reported by the media. Conflicting versions, comments and interpreta-
tions were put forward by different experts, scientific societies representa-
tives, the Portuguese Medical Association and Health authorities. How the
professionals, their representatives and the media handled the event.
Materials and Methods: Review of published materials regarding these
events and the time frame of publication. Clipping of specialized and non
specialized media published, radio and TV. Over fifty individual news were
reviewed.

Results and Discussions: Studies and enquiries were announced but their
final results were never disclosed. Conflicting and/or misleading reports
were disclosed at different time trough different media channels. Some con-
clusions were drawn before complete evaluation of the facts and were
released to the media.

Conclusion(s): Avoid the announcement of actions (studies, surveys, results,
enquiries, reports) before they are concluded. Avoid jumping to conclusions
without full assessment of all features of the events. Need for coordination
between concerned professional organizations. Need for training in manag-
ing media disclosed events.

Reference:
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in Catalonia during the year 2003
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Objective: To analyze the anesthetic activity carried out in public and
financed hospitals of Catalonia in 2003 by means of an extensive survey
(ANESCAT) analyzing the differences according to the size of the classified
centers by the number of beds.

Material and Methods: Out of a total of 603.189 anesthesias estimated by
ANESCAT to have been practiced in Catalonia in the year 2003, a total of
381.581 procedures carried out in public and financed hospitals were ana-
lyzed (63.2% of all anesthesias: 44.73% financed, 18.53% I.C.S. (Institut
Catala de la Salut)). Centers were grouped according to size: hospitals of
less than 250 beds, from 250 to 500 and above 500 beds. Data is expressed
as median (percentile 10-90%).

Results: Significative differences were observed in the following contingen-
cies: ASA equal or superior to IV was represented by a 12% in hospitals
of >500 beds while it was only of a 2.3% in hospitals of <250 beds.
Ambulatory surgery, with 37.5% of activity was greater in hospitals of <250
beds, and ambulatory preoperatory consult was more frequent, with a
50.6% in hospitals of 250-500 beds, being carried out in a 38.5% in the
anaesthetic room in hospitals of <250 beds. With regard to the type of anes-
thesia, regional prevails in hospitals of <250 beds with 44.1% whereas it
was only 31% in hospitals of >500 beds, and general anesthesia was the
other way round with 41.2% in hospitals of >500 beds as opposed to 28%
in the ones of >250 beds. Specialized techniques of postoperatory analge-
sia were performed in 7.9% of patients in hospitals of >500 beds and
in 3.9% of the hospitals of >250 beds. 15.2% of the patients in hospitals
of >500 beds and 4,5% in hospitals of <250 required postoperatory critical
care (resuscitation or ICU). Regarding the type of surgery, heart and
chest surgery are much more influential in the activity of the centers of
250-500 and >500 beds, whereas obstetrics, ophthalmology and traumato-
logical surgery have more influence in the activity of the hospitals of <250
beds.

Conclusions:

Greater activity in financed hospitals: 269.813 anesthetic procedures
(44.73% in all Catalonia) in 2003. Greater complexity (ASA = V) in hospitals
of >500 beds. Lower percentage of Major Ambulatory Surgery (30.2%) in
hospitals of 250-500 beds. In 38.5% of cases preanesthesia is still per-
formed in the anaesthetic room. Programmed activity is >75% in the three
types of hospitals.

A-33

Is intrathecal clonidine added to local anaesthetics
really useful in perioperative setting? Benefits and
risks. A systematic review of randomised

trials

X. Culebras’, N. Elia', Ch. Mazza?, E. Schiffer!, M. Tramer'

"Department of Anesthesiology, University Hospital of Geneva; 2Department
of Mathematics, University of Geneva, Switzerland

Background and Goal of Study: Clonidine, when added to intrathecal
local anaesthetics, prolongs postoperative analgesia. The effect of intra-
thecal clonidine on sensory and motor block, dose-responsiveness, and
adverse effects is not well understood.

Materials and Methods: We systematically searched for randomized trials
including an inactive control group, and testing the adjunction of clonidine to
intrathecal local anaesthetics, in surgical adult patients. We excluded trials
testing intrathecal clonidine alone, continuous intrathecal anaesthesia,
intrathecal opioids, obstetrics, or including <10 patients/group. The effect
of the dose of clonidine on sensory and motor block, and adverse effects
was analysed using a linear regression model.

Results and Discussions: We analyzed data from 21 trials (1,241 patients,
615 received clonidine). Within a dose-range of 0.2 to 2.7 n.g/kg, clonidine
significantly, and in a dose-dependant manner, prolonged the duration of
analgesia (from 53 to 123 min), time to 2-segments regression (from 15 to
57 min), time to regression to L2 (from 12 to 68min), and duration of
Bromage-3 motor block (from 33 to 94 min). Time to onset of complete sen-
sory or motor block, and cephalic spread of the block were not affected. The
risk of intraoperative pain was decreased (relative risk: 0.28, 95%Cl 0.16 to
0.49, number-needed-to-treat 6) but the risk of arterial hypotension was
increased (relative risk: 1.78, 95%Cl 1.63 to 3.31, number-needed-to-harm:
7), with no evidence of a dose-response. The risk of bradycardia and seda-
tion was not increased.

Conclusion: Intrathecal clonidine added to local anaesthetics prolongs
the duration of analgesia and the regression of sensory and motor block.
These effects last from 10 min to 2 hours. The risk of intraoperative pain is
decreased, but the risk of hypotension is increased.

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

Evidence based practice and quality assurance 9

A-34

Mortality after fractured neck of femur is not necessarily
affected by delayed surgery

S. Quasim, A. Sutcliffe

Department of Anaesthesia, Alexandra Hospital, Redditch, UK

Background and Goal of Study: ‘Early’ surgery is one of many factors
claimed to be helpful in reducing postoperative complications and mortality
after fractured neck of femur. Delay may be acceptable if the time is used for
resuscitation and to optimize treatment of comorbid conditions. This is a
study of outcomes in a hospital where careful preoperative preparation is
standard even though it may delay surgery. Our goal was to assess whether
our patients presenting for early surgery have improved survival rates com-
pared to those where there was a delay for good medical reasons.
Materials and Methods: This is a retrospective analysis of routinely col-
lected anonymous audit data for 216 patients. Follow-up was for at least
one year. Results are presented for patients grouped by the time in hours
between hospital admission and surgery. Graphpad Instat® software was
used for statistical analysis.

Results and Discussions: The overall male to female ratio of 1:2.6 was not
significantly different between the groups. Nor was there an excess mortal-
ity in males. The mean age was 80.8 = 10.1 years and there were no signif-
icant differences in age distribution between the groups. The age for
survivors was 79.6 = 10.9 and non-survivors was 83.9 + 7.2 (p 0.0003). 102
of the 216 patients were operated on within 24 hours of admission. The
Table shows percentage mortality at 30, 90, 180 and 365 days after surgery.

<24h 24.1-48h 48.1-72h 72.1-96h 96+ h
30d 5.9% 7.4% 3.7% 0% 71%
90d 12.9% 22.1% 22.2% 20% 71%
180d 17.8% 27.9% 25.9% 40% 21.4%
365d 26.5% 33.8% 29.6% 40% 35.7%

The chi squared test shows that early surgery does not have statistically sig-
nificant benefit however long after surgery mortality is measured.
Conclusion(s): Although ‘early’ surgery has theoretical benefits, the results
of delayed surgery may be acceptable if the interval between admission and
surgery is used constructively to minimize the risks of anaesthesia and
surgery.

A-35

Factors with influence in the productivity of anesthesiology
departments in University Hospitals — an European survey
G. Vasconcelos, J.S. Viana, PL. Ferreira

Faculty of Economics, Faculty of Medicine, University of Coimbra,
Portugal

Background and Goal of Study: Studies about productivity in Anesthesia
are scarce in Europe. The aim of this study was to determine the influence of
some factors — previously considered as relevant (1) — in the Department
productivity of University Hospitals.

Materials and Methods: English language questionnaire, sent by postal
mail to the Anesthesia Head, with possibility of internet access and
response. Inclusion criteria: all University Hospitals in the former European
Community with 15 countries and Norway.

Results and Discussion: We received 39 answers from 202 sent question-
naires (19.3%). The most important findings are: 1 — Europe don’t have stan-
dard tools for quantification of anesthesia work. This is currently measured
by surgical productivity. Even there, tools are different from Country to
Country and frequently inside the same Country, rendering benchmarks
imprecise. 2 — For similar resources, the number of produced anesthesias
varied significantly, and this variability can not be explained exclusively by
differences in type and duration of surgeries. The difference between mini-
mum and maximum values is 13 times in annual elective anesthesias per
staff Anesthesiologist and 5 times in annual elective anesthesias per operat-
ing room suite. 3 - In all hospitals, Anesthesiologists are salaried workers,
and salary is independent of productivity in 59.5% of cases. Incentive pro-
grams are associated with an OR elective productivity 38% higher than that
of hospitals with fixed salaries. 4 — Prohibition of hospital Anesthetists to do
private medicine is not related - if an isolated measure — with better produc-
tivity. 5 — In 27.8% of hospitals, anesthesia doctors take care of more than
one operating room with the aid of non-medical anesthetists. In this situa-
tion, the number of anesthesias per Anesthesiologist is 73% higher.
Unexpected was the finding that the number of anesthesias per operating
room is also 24% higher.

Conclusion: The vast variability observed in productivity of Anesthesia
Department suggests this area as an important one for new studies. The
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development of tools to an independent and specific measurement of anes-
thesia work is recommended as a first step to allow benchmarks among
hospitals of different European countries.

Reference:

1 Abouleish AE et al. Anesth Analg 2003; 196: 802-812.
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The antiemetic portfolio: a tool to implement antiemetic
algorithms

P. Kranke', L. Eberhart?, E. Kranke®, N. Roewer'

Department of Anaesthesiology, University Hospital of Wirzburg;
2Department of Anaesthesiology, University Hospital of Marburg, Germany;
3German Heart Institute Berlin

Background and Goal of Study: Postoperative nausea and vomiting
(PONV) has been recognized as an important determinant of patient satis-
faction with perioperative care. The growing interest in ambulatory surgery
emphasizes the importance of a smooth postoperative recovery with a min-
imized risk of unscheduled hospital admission. Therefore, we developed the
concept of the “antiemetic portfolio” as an easily applicable antiemetic algo-
rithm for clinical decision-making.

Materials and Methods: Equally effective prophylactic antiemetic inter-
ventions (RRR = relative risk reduction: 30%) with different sites of action
and comparable side-effect profile were systematically searched in large
randomized controlled trials and systematic reviews. The resulting portfolio
was cross-checked with an international consensus statement on PONV (1).
Available antiemetic drugs in the hospital with suggested effective doses
were then tabulated and efficacy calculations (EER = experimental event
rate as the incidence with various numbers of interventions, NNT = number
needed to treat for each additional antiemetic intervention) were performed
for various combinations depending on the baseline risk (2).

Results and Discussions: The antiemetic portfolio in our hospital finally
comprised 5 interventions: TIVA (Propofol, no N,O), Dimenhydrinate 62 mg,
Haloperidol 1 mg, Granisetron 1.5mg, Dexamethasone 4mg. The table
shows the efficacy of combinations (1 to 4 interventions) so that at least one
option remains for rescue treatment.

Risk factors (2) 0 1 2 3 4
Baseline risk [%] 10 21 39 61 79
EER 1 [%] 7.0 14.7 27.3 427 55.3
NNT 1st option 33 16 9 5 4
EER 2 [%] 4.9 10.3 19.1 29.0 38.7
NNT 2nd option 48 23 12 7 6
EER 3 [%] 3.4 7.2 13.4 20.9 271
NNT 3rd option 67 32 18 12 9
EER 4 [%] 24 5.0 9.3 14.6 19.0
NNT 4th option 100 45 24 16 12

Conclusions: The antiemetic portfolio allows to calculate clinically relevant
efficacy measures and the overall resulting effect of an antiemetic algorithm.
References:

1 Gan TJ et al. Anesth Analg 2003;97:62-71.

2 Apfel CC et al. Anesthesiology 1999;91:693-700.
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What can be expected from antiemetic pathways based
on single versus multimodal and general versus
adapted algorithms?

P. Kranke', N. Roewer’, E. Kranke?, L. Eberhart®

Department of Anaesthesiology, University Hospital of Wiirzburg; 2German
Heart Institute Berlin; 3Department of Anaesthesiology, University Hospital
of Marburg, Germany

Background and Goal of Study: Expectations with respect to the efficacy
of antiemetics are extremely high. A recent publication of The Royal College
of Anaesthetists on acute pain services (http://www.rcoa.ac.uk/docs/
section11.pdf) suggests that an overall incidence of PONV in the range of
25% with an appropriate change in practice should fall to less than 10%.
In a simulation model we calculated whether these goals are reasonable and
achievable.

Materials and Methods: Using the risk distribution of relevant factors for
PONV (1) in our institutions we determined the overall risk reduction of vari-
ous antiemetic algorithms. We assigned a relative risk reduction of 30% to
each of the applied antiemetics out of an “antiemetic portfolio” consisting of
Dexamethasone, Haloperidol, Dimenhydrinate, TIVA (propofol, no N,O),
Serotonin Antagonist. Assumptions were based on findings of valid meta-
analyses (2) and the recently published IMPACT study (3). Eight algorithms were
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investigated depending on the action if none, one, two, three or four risk fac-
tors are present (number in parenthesis are the number of antiemetic options
applied in the risk groups 1-5). Approach A: (1/1/1/1/1), B: (2/2/2/2/2), C:
(3/3/3/3/3), D: (0/0/0/1/1), E: (0/0/1/1/1), F: (0/0/1/2/2), G: (0/0/1/2/3), H:
(0/1/2/3/4). Endpoints were the incidences of PONV, the number of doses
needed (D) and the number of patients that needs to be treated (P).
Results and Discussions: Incidence can be reduced from 26.2% to 18.3%
(P: 100, D: 100), 12.8% (P: 100, D: 200) and 9.0% (P: 100, D: 300) using a
single, double or triple general prophylaxis (A, B, C). With a single risk-
adapted approach (D, E) incidences were 23.2% (P: 15, D: 15) and 21.4% (P:
30, D: 30). The incidences with a multimodal risk-adapted approach (F, G, H)
are 19.3% (P: 30, D: 45), 18.7% (P: 30, D: 50) and 14.3% (P: 60, D: 110).
Conclusion(s): Using realistic assumptions on antiemetic potency only a
general triple antiemetic algorithm fullfilled the criteria of efficacy (<10%
PONV). However, with this approach in 83% of patients antiemetics were
administered ineffectively and therefore goals of audits should be reflected.
A shift of emphasis towards early treatment may prove more efficient.
References:

1 Anesthesiology 1999;91:693-700.

2 AINS 2005;40:549-54.

3 NEJM 2004;350:2441-51.
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Anesthetic implications and prevalence of cholecystectomy
performed by laparoscopy vs. open technique

in Catalonia during 2003

J.M. Campos, J.A. Fernandez, S. Sabate, S. Pinol, J.I. Casas, F. Vilanova
Department of Anesthesiology, University Hospital Sant Pua, Barcelona, Spain

Background and Goal of Study: We studied the different anesthetic impli-
cations of cholecystectomy (CH) surgery. Data were obtained from
ANESCAT (a general survey of anesthetic activity performed in Catalonia
during 2003).

Materials and Methods: The survey was carried out in all (131) public and
private hospitals in Catalonia (6,704,146 inhabitants). A questionnaire was
filled out for every anesthetic procedure performed on 14 randomised days.
Variables: open vs. laparoscopic technique, public vs. private hospital
cases, time of day, and urgent vs. elective; ASA, age, gender and recovery
needs of patients. Values expressed in median and percentile 10-90.
Results and Discussions: CH made up 12.7% of digestive surgery, which
extrapolates to 11,393 CH for the whole year. Age: 62 years (37-79), 59.9%
were women. 84.3% of CH were elective.

Laparoscopy was performed in 75% of all CH (63% women, 37% men).
Public hospitals performed 71.6% of all CH, 79.6% of them were done by
laparoscopy; in private hospitals the proportion of laparoscopy CH was
63.7% (p = 0.01).

Laparoscopy was performed in 79.6% of elective CH, and 49.2% of
urgent (p < 0.00001). The incidence of laparoscopic CH in ASA Il patients
was 79.8%, ASA Il 68.9% and 41.2% in ASA = IV. The proportion of
ASA = |ll patients was higher in public than in private hospitals (35.1% vs.
25%). Anesthesia time in laparoscopic CH: 95 min (60-150) vs. 110 min
(65-159) in open technique (p = 0.006), with similar recovery times.

92.2% of CH patients received postop care in PACU, and 7.8% in ICU
(15.6% undergoing open technique vs. 5.2% laparoscopy).

Time: 76.1% of CH were started between 8 AM—4 PM, 22.2% between
4 PM-midnight and 1.7% between midnight-8 AM. Private hospitals per-
formed 40.5% of CH in the evening shift vs. 14.7% of public hospitals.
Conclusions: Most CH were elective, performed laparoscopically and car-
ried out in public hospitals. The use of open technique increases with ASA
status and emergency, requiring more postop care. Public hospitals per-
formed more CH in more critical patients. Workload of private hospitals was
higher during the evening shift.

References:
1 Clergue F. Anesthesiology 1999;91:509-20.
2 Peduto VA. Minerva Anestesiol 2004;70:473-91.
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Two decades experience in a single Swiss liver
transplantation center: evolution of anesthesia techniques
P. Fauconnet’, E. Schiffer’, G. Mentha2, E. Giostra®, C. Pastor?,

C.E. Klopfenstein'

"Service d’Anesthésiologie; 2Unité de Transplantation; 3Service
d’Hépatolologie, Hépitaux Universitaires, Geneva, Switzerland

Background: Over the past two decades, liver transplant (LT) surgery has
gained popularity worldwide leading to organ shortage and longer waiting
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time. Performance of a transplant centre is directly related to surgical proce-
dure volume and transplantation team skills.

Goals: To analyse anesthesiologic and perioperative procedures from all
transplantations performed since eighteen years in a single centre.
Material and Methods: Retrospective analysis of LT anesthesiologic and
surgical records since the introduction of the LT program in Geneva.
Results: 368 LT (36% female, mean age 41 [0-72], 19.8% infants) were per-
formed between 1987 and 2004 (median LT/year: 19.5 [33-3], 33 in 2004), 17
were re-LT. Median survival at 5 years was 81.6% and increased significantly
the last ten years (87%). Perioperative mortality (at 6-months) was 8.4% in
the last five years. Blood products and vasopressors requirements signifi-
cantly decreased over years, as well as surgical and anhepatic phase dura-
tion. Anesthesiologic protocols included establishment of specific protocols
for blood sparing techniques, for fluid volume infusion, for management of
portopulmonary hypertension, hepatorenal syndrome or hepatopulmonary
syndrome. Long-lasting neuromuscular blocking agents were progressively
substituted by agents with extrahepatic clearance. Use of clonidine and
beta-blockers was progressively introduced.

Conclusions: Performance of liver transplantation team is related to many
factors including learning curve of all medical speciality involved and estab-
lishment of management protocols. Anaesthesia for LT needs blood product
sparing techniques, use of drugs with extrahepatic clearance and establish-
ment of specific management protocols.

A-40
Staff use of gloves as a prophylactic measure during daily
activities in the anesthesiology department of our hospital

K. Panagiotaki, M. Manolaraki, C. Apostolidis, N. Polaki, C. Tzanidakis,
E. Stefanakis, A. Anastasiadou

Department of Anesthesiology, General Hospital Venizeleion, Heraklion,
Greece

Background and Goal of Study: The guidelines of the American Society of
Anaesthesiology regarding occupational safety stress the use of gloves dur-
ing induction of anesthesia, insertion of intravenous cannulae, laryngeal
mask airways and tracheal tubes as well as during their removal. This study
was designed to evaluate the adherence to these measures of the staff in
our department.

Materials and Methods: We studied the medical (16) and nursing (10) staff
of the Anesthesiology Department in 20 different occasions during daily
activities such as insertion of intravenous cannulae, insertion and removal of
tracheal tubes and laryngeal masks.

Results and Discussions: The heads of the department do not at any
occasion use gloves during the iv accessing and take this measure in 5%,
5%,7.7%, 2.5% of cases during intubation, LMA insertion and their removal
respectively. Our consultants and registrars adhere in 30.2%, 46%, 61.6%,
44.3%, 52.2% of cases in the studied procedures and in the order men-
tioned. The SHOs obey in 70.5%), 89%, 90.5%), 85%, 88% of cases accord-
ingly. Lastly, our nurses, behave securely in 37%, 50%, 47.5%, 49.5% and
56.5% of instances

Conclusion(s): In spite of the well awareness of the potential hazards of
disease transmission, a significant part o our staff seems to negligibly omit
to use gloves during daily activities.

References:

1 Mikatti N. Anaesthesia 1999; 54: 13-18.

2 Michael S. Anesthesiology 1990; 73: 619-624.
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The risk of PONV in patients undergoing laparoscopic
cholecystectomy

B. Hargitai, R. Stangl, Z. Szebeni, E. Nagy, K. Darvas, P. Kupcsulik

Department of Surgery, Faculty of Medicine, Semmelweis University,
Budapest, Hungary

Background and Goal of Study: Postoperative nausea and vomiting (PONV)
is one of the most frequent complications after surgery. The incidence is
20-30% in patients undergoing balanced anesthesia. Several clinical stud-
ies had been carried out to determine the risk factors of PONV. After certain
surgical interventions, like laparoscopic cholecystectomy — after which the
incidence of nausea and vomiting is 25-75% according to the literature —
special factors could contribute to the onset of PONV. In our study we
attempted to clarify the role of several components which are related to
laparoscopic cholecystectomy.
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Materials and Methods: In the present study 100 patients (27 male, 73
female; average age: 49.95 + 12.4 years) undergoing elective laparoscopic
cholecystectomy were investigated. Every patient with nausea or vomiting
within the postoperative 24 hours deemed to have PONV. At the preopera-
tive assessment we recorded age, gender, BMI and the Apfel score. We also
recorded the intra- and postoperative medication, the duration of surgery
and anesthesia, and LC related factors, like the amount of consumed CO,,
the maximal intraabdominal pressure during pneumoperitoneum, and the
occurrence of bile leakage. The evaluation of PONV was done by verbal
analog scale (0-10).

Results and Discussions: We detected postoperative nausea and vomit-
ing in 33 cases. The mean of the Apfel score value was 2.31 in all patients
and 2.58 in patients who had PONV. In the cases of PONV the mean dura-
tion of surgery and the mean duration of anesthesia proved to be longer
(56.5 vs. 49min. and 72 vs. 65 min.). Regarding the consumed carbon diox-
ide, the intraabdominal pressure and bile leakage, there were no substantive
differences between the two cohorts.

Conclusion(s): In our study we did not find any factor related to laparas-
copic choloecystectomy which could elevate the risk of postoperative nau-
sea and vomiting. The incidence of PONV in the high risk cohort was lower
than the anticipated occurrence determined by the Apfel score.

A-42

Poor guideline adherence in prescribing PONV prophylaxis
disclosed by anaesthesia information system

F.O. Kooij, T. Klok, P. de Haan, J.E. Kal

Department of Anesthesiology, Onze Lieve Vrouwe Gasthuis Hospital,
Amsterdam, The Netherlands

Background and Goal of Study: Recently, guidelines for the prevention of
postoperative nausea and vomiting (PONV) have been developed. (1) Since
suboptimal guideline adherence may affect the effectiveness of these guide-
lines, we studied the degree of guideline adherence in prescribing PONV
prophylaxis at the time of the preoperative visit in a large community based
teaching hospital from September 2005 until December 2005.

Materials and Methods: Medical information of all patients scheduled for
elective surgery is routinely entered in the Anaesthesia Information System
(Metavision, iMDsoft, Tel Aviv, Israel). According to our PONV prevention
guideline, patients were considered at high risk (=61%) for PONV and thus
entitled to PONV prophylaxis based on the presence of at least three of the
following risk factors: female gender, previous history of PONV or motion
sickness, non-smoker status, and anticipated use of postoperative opioids.
(2) At the preoperative screening clinic, these high-risk patients were identi-
fied and the anaesthesiologist was to prescribe PONV prophylaxis on the
preoperative fact sheet. To quantify guideline adherence, we queried all
patients that were entitled to PONV prophylaxis. We then queried to see if
PONV prophylaxis was prescribed for these patients at the preoperative
screening visit.

Results and Discussions: In this period 2766 patients were scheduled for
surgery. According to our PONV prevention guideline, we identified 472
patients with at least three risk factors for PONV, eligible for PONV prophyl-
axis. Only 167/472 (35%) of these high risk PONV patients were ordered to
receive prophylaxis for PONV at the time of their preoperative screening
clinic visit.

Conclusion(s): PONV prevention guideline adherence can greatly be
improved, since only a small proportion of patients at high risk for PONV are
prescribed PONV prophylaxis. Since Anaesthesia Information Systems
allow for identification of patients that would benefit from a specific therapy,
added functionality to these systems (e.g. decision support) may theoreti-
cally improve guideline adherence significantly.

References:

1 Gan TJ, Meyer T, Apfel CC et al. Anesth. Analg. 2003;97:62-71.

2 Apfel CC, Kranke P, Eberhart et al. Br J Anaesth. 2002;88:234-40.
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Cost-effectiveness of prophylactic antiemetic therapy by
laparoscopic surgery

E.Y. Gallinger, V.V. Lichvantsev

“Medincentre”, Moscow, Russia

Background and Goals: Postoperative nausea and vomiting (PONV) are the
most common complication in patients undergoing laparoscopic surgery and a
cause of significant increasing of costs. We compared the cost-effectiveness
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of four prophylactic regimens for PONV: 8 mg ondansetron, 5mg tro-
pisetron, 8 mg dexametason and combination of 5HT3-serotonin antago-
nists (8 mg ondansetron or 5 mg tropisetron plus 8 mg dexametason).
Materials and Methods: Adult gynecological inpatients were studied. All
the groups received general anesthesia with fentanyl, propofol in combina-
tion with 65% nitrous oxide. Study drugs were administered intravenously
by induction of anesthesia. Effectiveness of antiemetic prophylactic was
evaluated by patients with visual analog scale (VAS). Cost-effectiveness
analysis was performed for all groups. A decision-tree analysis was used to
group patients based on treatment and outcome. We calculated the total
cost, including costs of anesthesia, PACU.

Results: 120 patients were enrolled. Both groups were well matched in
terms of weight, sex and ASA class. The effectiveness of antiemetic prophy-
lactic was significantly higher in ondansetron and tropisetron group com-
pared with dexametason group and in combination prophylactic group
compared with the others. Combination of 5HT3-serotonin antagonists with
dexametason significantly increased patient satisfaction registered by VAS
(P < 0.05). The total costs among the groups did not differ significantly,
although the cost of anesthesia was significant less in dexametason group
(P < 0.05).

Conclusion: Combination of 5HT3-serotonin antagonists with dexameta-
son is more cost effective than 8 mg of ondansetron, 5 mg tropisetron and
8 mg dexametason for preventing PONV after laparoscopic surgery. The use
of combination prophylactic antiemetic therapy in high-risk surgical inpa-
tients was more effective in preventing PONV and achieved greater patient
satisfaction at a similar cost compared with ondansetron, tropisetron or
dexametason prophylactic alone.

A-44

The comparison of the antiemetic effects of ondansetron and
dexamathasone on middle ear surgery

B. Isik, N. Gekmen, M. Arslan, O. Ozsoylar, A.Z. Kordan, M. Akcabay

Department of Anesthesiology and Intensive Care, Faculty of Medicine,
University, Besevler, Gazi, Ankara, Turkey

Background and Goals: Postoperative nausea and vomiting (PONV) is a
frequently occurring complication after anaesthesia. When antiemetic treat-
ment is not administered, the rate of PONV is around 25-30% in general sur-
gery population and between 62-80% after middle ear surgery. The aim of
this study was to compare the antiemetic efficacy of ondansetron and dex-
amethasone in adults undergoing middle ear surgery.

Materials and Methods: In the present study, 60 case at ASA group Il and
that underwent middle ear surgery were included. Anaesthesia induction
was carried out with 5mg.kg™" sodium thiopental and muscle relaxation
was performed with 0.5mg.kg~" atracurium to be followed by orotracheal
intubation. Anaesthesia was maintained at 5L.min~" gas flows with 2-3%
sevoflurane inhalation in 70/30% O,/N,O. Cases were randomised into two
groups and first group (Group O) was administered 4 mg ondansetron at the
stage of surgical skin closure and second group (Group D) 5mg dexam-
ethasone immediately after anaesthesia induction. In the first 24 hours post-
operatively, Nausea Vomiting Score (NVS) and nausea, vomiting frequency,
metamizole and NSAID use, the need for additional antiemetics in the 04,
4-12 and 12-24 hours, the number of cases with nausea, vomiting and the
need of extra antiemetics were recorded and their distribution to groups was
evaluated.

Results: In the comparison of two groups, NVS was 0(0-0) in Group O while
it was 1(0-3) in Group D (p = 0.003). The use of additional antiemetics was
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found to be significantly lower in Group O than Group D (respectively

1.00 + 0.6, 3.70 = 1.02) (p = 0.028).

Discussion: It was concluded that ondansetron had more significant effect

on nausea and vomiting in the early period but no difference remained after

4 hours.
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A survey of factors affecting the purchasing decisions of
breathing system filters

D. Nethercott!, C. Callander’, I. Hodzovic?, A.R. Wilkes?

"Department of Anaesthetics, Royal Gwent Hospital, Newport; 2Department
of Anaesthetics and Intensive Care Medicine, Wales College of Medicine,
Cardiff, United Kingdom

Background and Goal of Study: Breathing system filters (BSFs) are
recommended for use during anaesthesia in adults (1). A recent study
determined the filtration performance of 104 different BSFs on the
UK market, with pleated BSFs generally having superior filtration per-
formance than electrostatic BSFs (2). Purchasers therefore have a
wide range of devices from which to choose a BSF appropriate for use in
their hospital. It is not known what criteria are used to select an appropri-
ate BSF.

Materials and Methods: A postal survey was sent to the Clinical Directors
(CDs) in all 306 anaesthetic departments in the UK. Each CD was asked:
who chose the BSF(s) used in their hospital; the factors influencing their
choice (on a rating scale of 1 (not important) to 5 (very important)); and the
importance of the BSF as an infective control measure on the same rating
scale.

Results and Discussion: 139 CDs replied (a response rate of 45%).
Anaesthetists were involved in the choice of BSF in 111 departments (80%).
114/137 (83%) rated the importance of BSFs as an infection control meas-
ure as either 4 or 5. Median rating scores for the factors influencing choice
are underlined.

Factor influencing choice Rating (number)

(in order of importance) 1 2 3 4 5

Infection control properties 2 1 8 41 82
Cost 2 5 27 45 56
Humidifying properties 6 7 23 55 43
Resistance to gas flow 2 12 35 60 28
Published evidence 7 14 33 50 31
Deadspace 6 19 50 43 18
National/regional contract 21 35 47 20 13
Pleated v electrostatic 24 25 51 26 8
Manufacturer 51 33 37 10 6

Conclusion(s): The generally superior performance of pleated BSFs (2) did

not have a major influence on purchasing decisions, despite infection con-

trol properties being the most important factor influencing choice.

References:

1 Association of Anaesthetists of Great Britain and Ireland (AAGBI). Infection Control in
Anaesthesia. London: AAGBI, 2002.

2 Medicines and Healthcare products Regulatory Agency (MHRA). Breathing system
filters. Evaluation 04005. London: MHRA, 2004.
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Gabapentin reduces cardiovascular responses to
laryngoscopy and tracheal intubation

D. Memis, A. Turan, B. Karamanlioglu, S. Seker, M. Tire

Department of Anaesthesiology, Medical Faculty, Trakya University,

Edirne, Turkey

Aim: Gabapentin, a structural analog of y-aminobutyric acid, is used as an
anticonvulsant drug. Studies have shown synergism between gabapentin
and morphine for analgesic effects in animals and in humans. Preoperative
oral gabapentin decreased pain scores in early postoperative period and

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

postoperative opioid consumption in surgery patients. We compared the
effects of gabapentin on arterial pressure and heart rate at induction of
anaesthesia and tracheal intubation in a randomized double-blind study.
Material: Ninethy normotensive patients (ASA physical status I) undergoing
elective surgery were divided into three groups of 30 patients each. Control
group patients received oral placebo (Group I), patients received 400 mg of
gabapentin (Group Il), and patients received 800 mg of gabapentin (Group IlI)
1h prior to surgery in the operating theatre. After induction of anaesthesia,
heart rate, mean arterial pressure were recorded as baseline, which is the
mean of three resting measurements in the operating room before any
instrumentation, 1, 3, 5, 10, and 15 min after the intubation.
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Results: Patients receiving the placebo and 400 mg gabapentin showed a
significant increase in MAP and HR associated with tracheal intubation
according to baseline levels and group lll. There were significant decrease in
heart rate and arteriel pressure in group lll after intubation 1, 3, 5, and 10 min
(p < 0.001, p < 0.001, p < 0.05, p < 0.05 respectively) according to group |
and Il

Conclusion: As aresult, given 1 h before operation gabapentin 800 mg blunted
the arteriel pressure and heart rate increase in first 10 min due to endotracheal
entubation. Oral administration of gabapentin 800 mg before induction of anes-
thesia is a simple and practical method for attenuating pressor response to
laryngoscopy and tracheal intubation after standard elective induction.

A-47

Systematic review of low dose spinal anaesthesia
for ambulatory surgery

J. Lermitte, F. Chung, N. Assmann, C. McCartney

Department of Anesthesia, Toronto Western Hospital, University Health
Network, University of Toronto, Toronto, Ontario, Canada

Background and Goal of Study: To determine the optimum low dose
regime of spinal anaesthesia, which has both a high efficacy and also an
acceptable recovery profile for ambulatory surgery. In addition, we explored
the effect injectate characteristics and adjuncts have on spinal efficacy and
recovery.

Materials and Methods: The search terms ambulatory surgery and spinal
anaesthesia or similar terms were used to find relevant randomized con-
trolled trials using the Medline, Embase and Cochrane databases. Criteria
were then used to limit and evaluate the collected trials.

Results and Discussions: Of the 290 articles found in the search, 28 met
the inclusion criteria. The lowest effective doses of spinal local anaesthetics,
for knee arthroscopy surgery, were: lidocaine 50 mg, mepivacaine 45 mg,
ropivacaine 15 mg and bupivacaine 4 mg. Reasonable discharge times were
achieved using bupivacaine in doses <7.5mg and lidocaine <50mg.
Hyperbaric solutions appeared to have faster onset and offset times. The
concentration of the local anesthetic did not appear to be important in the
few studies looking at this factor. Low doses of spinal anesthetics were
enhanced by the addition of the adjuncts fentanyl or epinephrine. Pruritis
was the most common side-effect following the use of spinal opiates but
often did not require treatment.

Conclusion: The vast majority of trials demonstrate that low dose spinal
anaesthetics have a high efficacy for ambulatory surgery. The type of sur-
gery and the duration of surgery are very important factors influencing the
efficacy of spinal anesthesia.

A-48

Sevoflurane consumption during routine day case
anaesthesia: addition of nitrous oxide to fresh gas flow
permits higher flows at no extra cost

E. Jacobson', R.E. Anderson?, J.G. Jakobsson®

"Department of Orthopaedic Surgery, Sabbatsberg Hospital, Stockholm;
2Department of Cardiothoracic Surgery and Anaesthesiology, Karolinska
University Hospital, Stockholm; 3Department of Anaesthesiology

Background and Goal of Study: Routines for day surgery must consider
not only patient comfort and safety, but even costs and shortened turn
around times. High gas flows for inhalation anaesthesia allow easier titration
of anaesthetic depth but result in higher primary anaesthetic gas consump-
tion and consequently higher costs. This study sought to determine if the
addition of nitrous oxide would allow higher fresh gas flows but without
increasing sevoflurane consumption/costs during general anaesthesia for
day surgery.

Materials and Methods: Routine day surgical patients (N = 27; ASA 1-2)
received our department’s standardised general anaesthesia. Fresh-gas
was randomised to one of three alternatives: A. Oxygen in air 1 + 2 L/min; B.
Oxygen in NoO 1 + 2L/min; C. Oxygen in air 0.3 + 0.7 L/min. Anaesthesia
was induced with 0.1 mg fentanyl and propofol titrated to allow insertion of
a laryngeal mask airway. Sevoflurane was added and titrated according to
clinical needs based on heart rate, blood pressure and the Cerebral State
Index™ (target value 40-60). All patients breathed spontaneously and venti-
lation was assisted only when necessary. At the end of the procedure all
anaesthetic gases were turned off and the fresh gas was increased to
6 L/min oxygen. The vaporiser was weighed on a precise scale before and
after each procedure.

Results and Discussions: Anaesthesia and surgery were uneventful in all
cases and no complications were noticed during or after surgery. CSI™ was
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similar for all three groups. Sevoflurane consumption differed significantly
between the different fresh gas flows studied. During high flow oxygen in air,
sevoflurane consumption was more than twice (p < 0.01) that for oxygen in
nitrous oxide (0.45, 0.2, 0.18 ml/min for groups A, B, and C). Sevoflurane
consumption for the group (C) with 1 L/min fresh gas flow was similar to the
high flow oxygen and nitrous oxide combination. As fresh gas costs are neg-
ligible compared to sevoflurane, the addition of N,O allows the convenience
of higher gas flows but at no additional cost.

Conclusion(s): The use of nitrous oxide as a part of the fresh-gas flow
allows use of a higher fresh-gas flow with more easily titrated depth of
anaesthesia while maintaining the same sevoflurane consumption as a low-
flow oxygen in air.

A-49

A comparison of unilateral spinal anesthesia with hyperbaric
bupivacaine and general anesthesia with sevoflurane

for inguinal hernia repair

R. Jankovic, S. Konstantinovic, Z. Stevanovic, D. Djordjevic, V. Savic

Department for Anesthesia & Intensive Care, University Clinical Center Nish,
Serbia & Montenegro

Background and Goal of Study: A unilateral spinal anesthesia (USA) with
small doses of hyperbaric long-acting local anesthetic is widely used for
inguinal hernia repair, providing a fast onset, effective sensory blockade and
earlier home discharge (1). This study was conducted in the aim to assess
whether USA with small doses of hyperbaric bupivacaine provides earlier
home discharge with fewer side effects compared with sevoflurane general
anesthesia (GA).
Materials and Methods: We have investigated 60 ASA | or Il patients
undergoing inguinal hernia repair who were randomly allocated to receive
either USA (n = 30) or GA (n = 30). The patients in USA group received 8 mg
of hyperbaric bupivacaine with the low flow steady injection at the lumbar
2/3 interspace, and maintained in a lateral decubitus position, the operative
side dependent, for 10 min. In GA group, anesthesia was maintained with
sevoflurane (1%-2%) titrated to keep BIS index values between 50 and 60.
Criteria for home discharge were stable vital signs, ability to tolerate liquids
by mouth, to walk and void spontaneously, with no nausea or pain. The
postoperative side effects concerning: pain, need for opioids and incidence
of nausea and vomiting were also evaluated.
Results and Discussions: No difference was seen in the early home dis-
charge possibilities between the groups. Criteria for home discharge were
full field after 307 = 67 min in USA group and 297 = 83min in GA group
(p = 0.33). The incidence of postoperative nausea and vomiting was signifi-
cantly lower in USA group compared with GA group (p = 0.021). In the GA
group, the patients had significantly higher pain scores and needed more
postoperative opioids compared with USA group (p < 0.001).
Conclusion: We conclude that USA with small doses of hyperbaric bupiva-
caine provides equal early home discharge possibilities with less frequent
side effects compared with GA with sevoflurane in patients undergoing
inguinal hernia repair.
Reference:
1 Kuusniemi KS, Pihlajamaki KK, Pitkanen MT. A low dose of plain or hyperbaric bupi-
vacaine for unilateral spinal anesthesia. Reg Anesth Pain Med 2000; 25: 605-10.
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Volatile induction maintenance anaesthesia (VIMA) with
sevoflurane for urological endoscopic procedures

in the elderly

M. Kendrisic!, D. Teodorovic!, M.M. Kendrisic'!, N. Tomanovic?

"Department of Anaesthesia and Intensive Therapy, Health Centre Sremska
Mitrovica, Serbia and Montenegro; ?Anaesthetic Department Kent &
Canterbury Hospital, UK

Background and Goal of Study: The following study examines the safety
and efficacy of the use of sevoflurane as a monoanaesthetic in elderly
patients undergoing endoscopic urological procedures, such as
Transurethral Resection of Bladder Tumours (TURBT).

Patients and Methods: After approval of the local ethics committee, two
groups of patients were included in this prospective randomised study. The
Sevoflurane Group (S) of 46 patients mean aged of 69 = 3.8 (ASA lll) and the
Propofol-Sevoflurane group (PS) of 42 patients mean aged 72 + 4.6
(ASA 1ll). In the S group vital capacity anaesthesia was induced using 8%
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sevoflurane in a N,O/O, (2:1) mixture at 6 L/min, whereas in the PS group,
anasthesia was induced with 2.5mg/kg propofol and 7 png/kg alfentanil.
Following successful LMA insertion, anaesthesia was maintained with
1.5-2% sevoflurane in a N,O/O, (2:1) mixture. Boluses were given for light
anaesthesia in the S group with 8% sevoflurane at 6 L/min and in PS group
with 0.5 mg/kg propofol. Heart rate (HR), mean arterial pressure (MAP), LMA
insertion time, number of additional bolus doses and side effects were
recorded throught the induction (l) and the maintance (M) of anaesthesia.
Statistics were analysed with the Chi-Squared test and Student’s t test.
Results:

S group (n = 46) PS group (n = 42)

| M | M p value
HR (bpm) 92 + 12* 86 + 12 62+ 11* 78=12 p<0.05
MAP (mmHg) 98 * 11 84 =12 67 =9 7410 p<0.05"
LMA insert. time (s) 164 =12 789 p < 0.01
Add. bolus doses (n) 12 16 NS
Apnoea (n) 9* 2 38" 3 p <0.01*
Movements (n) 8 1 2 1 NS
Coughing (n) 15* 2 4* 0

*p < 0.05

Conclusions: Cardiovascular stability is the main advantage of VIMA with
sevoflurane in the elderly. The induction of the anaesthesia is slower and
the appearance of apnea is significantly lower in the S group. The appear-
ance of side-effects, such as movements and coughing is higher in the
S group.

Reference:

1 Meaundre E et al. Sufentanil supplementation of sevoflurane during induction of

anaesthesia: a randomised study. EJA 2005; 21: 793-796.
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The use of N-Methyl-D-Aspartate (NMDA) antagonist under
monitorized anaesthesia care in extracorporeal

shock wave lithotripsy (ESWL)

G. Kaymak', E. Yilmaz?, H. Basar', S. Ozgakir', A. Apan’, E. Batislam?

"Department of Anaesthesiology and Reanimation, Medical Faculty,
Kirikkale University; 2Department of Anaesthesiology and Urology,
Medical Faculty, Kirikkale University

Background and Goal of Study: It has been suggested that magnesium
sulfate (MgSQO,) prevent pain by acting on central sensitization caused by
peripheral nociceptive stimulation as an antagonist of NMDA receptors (1).
The aim of the study is to assess intravenous MgSQ, infusion affects anal-
gesic requirements under MAC during ESWL.

Material and Methods: 40 ASA |-l patients undergoing ESWL under MAC
were randomly divided into two groups. Induction of sedation was produced
by bolus dose of 0.03 mgkg~" midazolam and 0.5 ug kg~" fentanyl followed
by midazolam infusion of 0.015-0.06 mgkg~"hr~" in group | and group II.
In addition, group | received, 30mgkg~" intravenous MgSO, as a bolus
dose followed by a continuous infusion of 10mgkg~"hr~'. MgSO, bolus
and infusion was initiated 15 min. before the sedation induction. Midazolam
infusion rate and additional fentanyl dose requirements were adjusted to
obtain Ramsey Sedation Score (RSS) >2, Visuel Analog Skala (VAS) >2,
Observer Assessment Sedation Score (OAS) <4 and to achieve a target
Bispectral Index (BIS) in range of 70-90. Hemodynamic monitorization, BIS,
RSS, OASS and VAS scores were recorded for 5 min intervals. At the
end of ESWL the total midazolam and total fentanyl consumptions were
recorded and serum Mg concentration was measured. Student-t test
was used to statistical analysis. A p value <0.05 was accepted statistical
significant.

Results: The total consumption of midazolam (TCM) and fentanyl (TCF) in
group | were significantly lower than group II. The RSS and OASS is shown
as mean = SD in the table. The VAS scores at 15th and 25th min. in group |
were significantly lower than in group Il. The BIS levels of 5th and 10th min.
were significantly lower in group I. The SpO, was significantly higher in
group |. Plasma magnesium concentrations were greater but within normal
limits compared to control.

TCM TCF RSS 5 RSS 25 OASS
| 27+0.6 52.8 + 19.6 23+04 25+05 41+04
Il 3.1x07 753 + 34 1902 2+02 47 +05
p 0.044* 0.015* 0.002* 0.001* 0.002*
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Conclusion: This study showed that magnesium sulphate infusion was
associated with a reduction of total midazolam and fentanyl consumptions.
In group | oxygenisation paramaters were better than in group Il. Magnesium
sulphate bolus and infusion can be an alternative to reduce analgesic
requirements under MAC.

Reference:

1 Pain 1993;53:287-93.
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Intrathecal local anesthetics minimun doses for ambulatory
hysteroscopy surgery

M. Taboada, J. Oliveira, M. Garea, A. Gonzalez, B. Hernandez, J. Alvarez

Servicio de Anestesiologia, Reanimacion y Tratamiento del Dolor, Hospital
Clinico Universitario de Santiago de Compostela, Spain

Background: Lidocane and levobupivacaine are local anesthetics (LA) usu-
ally used for intrathecal injection. The aim of our study was to compare the
intra and postoperative clinical properties between hyperbaric levobupiva-
cane 0.5% and hyperbaric lidocane 2% in intrathecal injection for outpatient
hysteroscopy surgery.

Material and Methods: 38 ASA |-l patients for elective hysteroscopy sur-
gery. We did usual monitoring and premedication with midazolam 1-2 mg.
All the patients underwent an intrathecal injection in L3-L4 with a 25G
Pajunk needle, in sitting position and medial approach. Immediately after the
LA injection the patients were placed in lithotomy position. The patients were
randomized to receive either a lidocane 30 mg intrathecal dose (group 1)
either a levobupivacane 0.5% 6 mg (group 2), in an hyperbaric 2.4 ml total
injection volume.

It was considered that a T10 sensitive level was sufficient for hys-
teroscopy surgery. Bilateral sensitive level was assessed every 2 minutes
(whith de pinprick test) until 10, then every 5 minutes until 30 minutes and
finally every 10 minutes until the sensitive blockade reversion (bilateral L2
level). The bilateral motor level was also checked (modified Bromage scale)
at 5 minutes and then every 10 minutes until motor blockade reverssion
(Bromage 0).

Discussion: No statistically significant differences concerning to age,
stature, weight or type of surgery were found between both groups.

Lidocaine 2% Levobupivacaine 0.5%
(n=18) (n = 20) P value
Sensitive time onset (min) 422 =2.05 5.00 = 1.52 NS
Maximum sensitive level T7 =1.76 T8 =1.33 NS
Time to L2 regression (min) 90.56 + 15.85 99.50 + 13.56 NS
Bromage < 1 at the end
of the surgery (%) 44% 100% P < 0.05

Values are expressed in average + standard desviation or in patient number and
percentage.

Conclusions: Both minimum LA doses in intrathecal injection were effec-

tive for the hysteroscopy surgery but levobupivacane 0.5% provided a lower

motor blockade at the end of the surgery and less side effects; both were
similar in effectiveness for this short duration type of surgery.

References:

1 Cappelleri G et al. Spinal anesthesia with hyperbaric levobupivacaine and ropiva-
caine for outpatient knee arthroscopy: a prospective, randomized, double-blind
study. Anesth Analg. 2005 Jul;101(1):77-82.

2 Urmey WF. Spinal anaesthesia for outpatient surgery. Best Pract Res Clin Anaes-
thesiol. 2003 Sep;17(3):335-46.

3 Urbanek B et al. Levobupivacaine for regional anesthesia. A systematic review.
Anaesthesist. 2005 Dec.
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Does ondansetron prevents PONV in gynecologic surgery
under local anesthesia with remifentanil sedation?

A.S. Vuitton, D. Bierlaire, V. Guicheteau, J. Fusciardi, C. Mercier, M. Laffon

Department of Anesthesia and Surgical Intensive Care, University Hospital
of Tours, France

Background and Goal of Study: The incidence of post-operative nausea
and vomiting (PONV) is increased by 30% when remifentanil is used alone
for sedation’. We assessed the use of ondansetron in a high risk population®
to prevent PONV for surgery under remifentanil sedation.

Materials and Methods: After informed consent, 79 consecutive female
patients (without previous history of PONV), scheduled for ambulatory
gynecologic surgery under local anesthesia with continuous infusion of
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remifentanil, were included. The remifentanil infusion was titrated to obtain a
Ramsay score of 2-3. Patients were randomized to receive either no PONV
prevention (C), ondansetron 4 mg |V before the remifentanil infusion (OB), or
ondansetron 4mg IV at the end of surgery, i.e. when remifentanil was
stopped (OE). Patients and nursing staff in the post-anesthesia care unit
were blinded to the intervention. Paracetamol and ketoprofen were used for
post-operative pain control as required. Recorded parameters were: age,
remifentanil regimen, peri-operative pain (visual analog scale: VAS) and
presence of PONV. A Chi square test was used with a p < 0.05 considered
significant. Results are mean = SD.

Results and Discussion: The study groups were 45 = 14 years old. The
remifentanil dose was 0.18 + 0.08 wug.kg~'.min~" and the median [range]
peri-operative pain score was 0 [0-10] (VAS). There was no statistically sig-
nificant difference between the intervention groups. Results concerning
PONV prevention are shown in the table.

Groups C(nh =29 OB (n = 29) OE (nh = 21)
PONV n (%) 13 (44.8) 6 (20.7) 14.7)
Statistical analysis
between groups

OBvsC: p=0.09
OEvs C: p =0.003
OB vs OE: p = 0.21

Conclusion: We conclude that ondansetron prevents PONV in a high risk
day case population under local anesthesia and remifentanil infusion. It
should be used at the end of the surgical procedure.

References:

1 Hwan et al., Anesth Analg 2001;93:1227-32.

2 Apfel et al., Anesthesiology 1999;91:693-700.
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P6 acupressure can relieve nausea and vomiting after
ambulatory dilation and curettage

A. Atsuko', S. Sakura', Y. Nakamura?, Y. Saitoh'

"Department of Anesthesiology, University Hospital of Shimane, Japan;
2Department of Anesthesiology, Takeda General Hospital, Japan

Background and Goal: Postoperative nausea and vomiting (PONV) are still
common side effects of general anaesthesia after outpatient surgery.
Recently it has been shown that P6 acupressure can decrease the incidence
of PONV after laparoscopic surgery and Cesarean section (1, 2). The purpose
of this study was to examine the effectiveness of P6 acupressure in prevent-
ing PONV in patients undergoing ambulatory dilation and curettage (D&C)
and to compare the effects with those of intravenous metoclopramide.
Materials and Methods: With IRB approval and informed consent, women
undergoing D&C were randomly divided into three groups to receive acu-
pressure at bilateral P6 points (Neiguan) (Group A), an intravenous metoclo-
pramide 10mg before surgery (Group B), or nothing as an antiemetic
treatment (Group C). Acupressure was applied on both wrists using
Seaband before the induction of anaesthesia and placed until 2 hr after sur-
gery. General anaesthesia was induced and maintained with thiamyral and
0,/N,0, respectively. The incidence of PONV was evaluated for 2 hr after
surgery.

Results and Discussion: Although the number of patients who developed
PONV did not differ among groups, the use of acupressure reduced the inci-
dence of vomiting from 27% to 0%.

Group 1 Group 2 Group 3

(n=14) (n = 16) (n = 15)
Age (yr) 32(9) 28 (7) 30 (7)
Op time (min) 11(5) 11(5) 8(3)
Thiamyral (mg) 290 (63) 308 (65) 278 (33)
Incidence of PONV 7% 25% 33%
Incidence of vomiting 0%* 19% 27%

Values are mean (SD). *P < 0.05 vs Group 3.

Conclusion: P6 acupressure may have a place as prophylactic antiemetic
therapy during D&C. However, further studies are needed to determine
whether P6 acupressure is more effective than metoclopramide in prevent-
ing PONV.

References:

1 Agarwal A et al. Can J Anesth. 2002;49:554-60.

2 Chen HM et al. J Med Sci. 2005;21:341-50.
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Dexamethasone - a good choice for PONV prevention
in ENT surgery

|. Cucereanu-Badica, A.A. Bradis, |. Grintescu

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

Background and Goal of Study: ENT surgery is associated with a high
incidence of 24 hours PONV that affects the length of hospitalization. The
aim of this study was to investigate the efficacy of PONV profilaxis with 8 mg
Dexamethasone or 4 mg Ondansetron and the best treatment of PONV.
Materials and Methods: after Hospital Ethics Committee approval 180
adult patients undergoing ENT surgery were randomized in 3 groups each of
60 patients. In the first group (P) we administrated placebo (saline), in the
second (D) 8 mg Dexamethasone and in the third (O) 4 mg Ondansetron, all
given 15 minutes preoperatively. When PONV appeared (42 patients) we
randomly administrated 4 mg Dexamethasone to 21 patients and 4mg
Ondansetron to 21 patients. We evaluated the incidence of PONV in these 3
different groups, the response to treatment at patients in whom PONV
occurs and the necessity to postpone discharge for PONV. Statistics used:
Student’s test, Fisher’s exact test (p < 0.05).

Results and Discussions: No significant difference was found between O
and D group (PONV incidence 15% in group D vs. 16.7% in group O) (p = 1);
but for patients who underwent septoplasty and rhinoplasty intervention (28
from group D and 26 from group O) Dexamethasone was superior than
Ondansetron in preventing PONV (PONV incidence 14.7% vs. 23%) even
not statistically significant (p = 0.49). The incidence of PONV in P group
38.33% was significantly higher than in the other 2 groups (p = 0.0067,
p = 0.01). For treatment of PONV 4 mg Ondansetron was better (71.5%
responded to treatment and could be discharged) than 4 mg Dexamethasone
(9.5% responders to treatment) (p = 0.0058). From those patients in whom
PONV occurred, those treated with Ondansetron spent less time in hospital:
14.57 = 6.3h compared with those treated with Dexamethasone
21.33 £ 5.97h.

Conclusion(s): Profilaxis of PONV with 8 mg Dexamethasone is efficient
and nonexpensive, so we strongly recommend it in ENT surgery and espe-
cially in septo- and rhinoplasty. When PONV occurs Dexamethasone is not
recommended for treatment.

A-56

Postoperative analgesia in ambulatory patients undergoing
inguinal hernia repair under balanced sevoflurane-
remifentanil anaesthesia

S. Fernandez-Galinski, S. Francés, O. Comps, E. Vela, F. Escolano, M. Puig

Department of Anaesthesiology, Hospital del Mar, IMAS. Universitat
Autonoma de Barcelona, Spain

Background and Aims: The aim of the study was to assess if the adminis-
tration of IV dexamethasone or ketamine, alone and combined, would
improve postoperative analgesia in patients undergoing ambulatory inguinal
hernia repair under sevoflurane plus remifentanil anaesthesia.

Methods: After approval by the Ethical Committee of the Institution, forty
three male patients were randomly assigned to receive in a double blind man-
ner, one of the following: Group D intravenous (iv) dexamethasone 8 mg, 1h
before surgery. Group K, a bolus of racemic ketamine 0.5 mg.kg™" after endo-
tracheal intubation, or Group DK the combination of both. Surgical anaesthe-
sia was achieved with 1% sevoflurane and a remifentanil infusion adjusted to
maintain MAP within 20% of pre-op values and a BIS <60. During mesh
placement, all patients received 50 mg IV dexketoprofen plus 1 g IV paraceta-
mol. In PACU, boluses of 50 mg IV tramadol were administered every 15 min-
utes until VAS <3. Patients were discharged with 600 mg p.o. ibuprofen g 8 h
and paracetamol 500 mg p.o. as analgesic rescue. The study variables were:
remifentanil and tramadol requirements, VAS on admission and discharge
from PACU, time in PACU, and side effects. VAS and paracetamol consump-
tion were also registered 24 h post-op by telephone interview.

Results: Remifentanil requirements were similar in all groups (range
0.28 + 0.09 to 0.35 + 0.10 wg.kg~'.min~"). All patients in-group K required
<50mg tramadol in the PACU, while 35.7% (D) and 40% (DK) required
>50mg (x° test, p = 0.027). No differences between groups were observed
in any of the other variables, and none of the patients had nausea and
vomiting.

Conclusion: The administration of ketamine alone (but no dexametha-
sone), decreased the requirements of tramadol in the PACU. Adding dexam-
ethasone to ketamine did not improve the effects of ketamine alone,
suggesting antagonism between these drugs.

Reference:

1 Leeuwin RS et al. Br J Pharmacol. 1984.
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Homepump technique - preserved motion without pain after
hand surgery

H. Alnehill’, N. Rawal?, K. Pettersson’

"Department of Hand Surgery, Orebro University Hospital, Sweden;
2Department of Anesthesiology and Intensive Care, Orebro University
Hospital, Sweden

Background and Goal of Study: Patient-Controlled Regional Analgesia
(PCRA) techniques using perineural and incisional catheters have been
described for pain management after a variety of ambulatory surgical proce-
dures. In hand surgery the negative effects of a proximal nerve block is loss
of motor function. The aim of this study was to develop a new application of
the homepump technique to achieve postoperative analgesia with pre-
served mobility of arm and hand. In this study carpal tunnel release situates
a model by a distal blocking of the median nerve.

Materials and Methods: This randomized double-blinded study involved
88 patients, 61 female, 27 male, age 30 to 61 years, all scheduled for ambu-
latory carpal tunnel release. Patients were randomized into four groups (A to
D), 22 in each group. Patients in A to C received a small epidural catheter,
placed adjacent to the median nerve, proximal to incision. Additionally, all
patients received subcutaneous wound infiltration with ropivacaine. Group A
was given 0.2% ropivacaine, B 0.75% ropivacaine, and C 0.9% NaCl
(placebo). Group D constituted a control group and was given a nerve block
and wound infiltration using 0.20% ropivacaine. Patients in groups A to C
were given an elastometric, disposable “homepump”. Postoperatively the
patients had the ability to self-administer maximum 10 doses of study drug,
A and C 10ml, B 3ml per dose. On day 3 the catheter was removed. Oral
rescue analgesics were prescribed in all cases. Pain assessment was made
by VAS at regular times, additional analgesics and adverse effects were reg-
istered. Analgesia when using the pump, over all pain reduction and satis-
faction were recorded.

Results and Discussions: We found a significant difference in pain reduc-
tion between active groups and placebo (p = 0.001), the over all pain reduc-
tion (p = 0.02), satisfaction (p = 0.03), and additive analgesics (p = 0.001).
Both concentrations of ropivacaine were effective, however there was less
numbness in patients receiving 0.2% ropivacaine.

Conclusion: Our results show that in patients undergoing hand surgery
PCRA with “Home-pump” provides effective pain relief without adverse
effects and a preserved range of motion.
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Does preoperative hypnosis improve early rehabilitation
after dental surgery

S. DEugenio', V. DEugenio, I. Declercq’, S. De Hert?, P. Van der Linden®

"Department of Anesthesiology, CHU Ambroise Pare, Mons, Belgium;
2Department of Anesthesiology, UZ Antwerpen, Belgium; *Department of
Anesthesiology, CHU Brugmann-HUDERF, Brussels

Background and Goal of Study: Several studies have reported that
hypnosis might provide physiological, psychological and economical
benefits for patients (1,2). This prospective randomised double blind study
was designed to assess the possible benefits of a hypnosis session per-
formed just before induction of a general anaesthesia with naso-tracheal
intubation.

Materials and Methods: After approval of the Hospital Ethics Committee
and written informed consent, 40 healthy women undergoing dental surgery
were randomly assigned to have either a ten min hypnosis session or a sim-
ple conversation just before a standardized general total intravenous anaes-
thesia. Postoperative analgesia was also standardized. Patients were
evaluated postoperatively by blinded observers for pain (visual analog scale:
VAS), major analgesic requirements, anxiety (VAS), PONV, in-hospital length
of stay, postoperative fatigue, and return to professional activities. Statistical
analysis included unpaired Student t-test and Chi-square test, as appropri-
ate. A p < 0.05 was considered significant (*).

Results and Discussions: No differences were observed in clinical and
demographic variables between both groups.

Control Hypnosis

(N = 20) (N = 20)
Postop pain 48 = 21 38 =17
Piritramide consumption (mg) 3.1+08 2.7 £ 0.6"
Postop anxiety 1.6 +2.3 09 +13
Hospital stay (hours) 6.3 =43 59+ 45
Return to work (days) 5619 4621
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Conclusion: No significant differences were observed between groups
except for a lower postoperative major analgesic need in the hypnosis
group. The results of the present pilot study suggest that a sufficiently pow-
ered trial will be necessary to assess potential benefits of hypnosis on post-
operative recovery and rehabilitation.

References:

1 Faymonville ME et al. Pain 1997; 73:361-367.

2 Defechereux T et al. Ann Chir 2000; 125:539-546.
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Dexamethasone enhances antiemetic efficacy

of dolasetron and haloperidol for treatment

of established PONV

D. Ruesch, C. Arndt, H. Martin, T. Koch, P. Kranke, H. Wulf, L. Eberhart

Department of Anaesthesiology and Intensive Care, University Hospital
Marburg, Germany

Background and Goal of Study: When given prophylactically, dexamethasone
increases the effectiveness of other antiemetics to prevent postoperative
nausea and vomiting PONV (1,2). It is not known whether dexamethasone
also increases the effectiveness of antiemetics when given as a PONV treat-
ment. Antiemetics were shown to have similar antiemetic potency when
given as a prophylaxis of PONV suggesting that they are equipotent in the
treatment of PONV (3). We therefore compared the efficacy of dolasetron or
haloperidol given alone to the efficacy of both drugs when given in combi-
nation with dexamethasone in patients with PONV.

Materials and Methods: After IRB approval and written informed consent,
1800 patients aged 18-75 yrs and scheduled for an elective procedure
under general anaesthesia were prospectively enrolled into this double
blinded study. There were no constraints regarding the drugs used for pre-
medication and general anaesthesia. Using a factorial design, the patients
participating in the study were randomised to one of the following treatment
groups upon the occurrence of PONV: dolasetron 12.5 mg and placebo (DP),
haloperidol 0.75 mg and placebo (HP), dolasetron 12.5 mg and dexametha-
sone 8 mg (DD), haloperidol 0.75 mg and dexamethasone 8 mg (HD). Study
subjects were monitored for further occurrence of any PONV for 24 hrs post-
operatively. Primary endpoint was the incidence of PONV following
antiemetic treatment. Incidences were compared using Fisher’s exact test
with P = 0.05.

Results and Discussions: Of the 1800 patients enrolled into the study,
228 were analysed for efficacy. Patients’ characteristics, risk factors
for PONV, and anaesthetic and surgical characteristics of patients in groups
DP (n = 58) and HP (n = 56) did not differ from those in groups DD (n = 55)
and HD (n = 59). PONV occurred more frequently in patients of groups DP
and HP (59 out of 114) than in groups DD and HD (38 out of 114),
P = 0.0072.

Conclusion(s): Results of this study show that the combination of dexam-
ethasone with dolasetron or dexamethasone with haloperidol is superior to
dolasetron or haloperidol alone for the treatment of PONV.

References:

1 Henzi et al. Anesth Analg 2000; 90: 186-94.

2 Eberhart et al. Anaesthesist 2000; 49: 713-20.

3 Apfel etal. N Engl J Med 2004; 350: 2441-51.
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Clinical indicators for day surgery: influence of anaesthetic
technique

A. Sabaté, R. Sanzol, C. Gomez, A. Cabrera, P. Santos, D. Igarreta

Department of Anestehsiology, Hospital Universitari de Bellvitge,
Barcelona, Spain

Background and Goal of Study: Pain and other postoperative adverse
phenomena influenced outcome in ambulatory surgery. The aim of our study
was to compare anaesthetic technique measuring clinical indicators for day
procedures and evaluating a 24 h-questionnary.

Material and Methods: After excluding ocular and skin procedures, we have
followed 1604 major ambulatory surgery patients in a six-month period.
56.8% received general anaesthesia (GA), 5.6% central neural blockade
(CNB), 2.7% troncular blockade (TB) and 34.9% sedation/local anaesthe-
sia/monitored care (MC). There were no unplanned return to the OR; 181
patient (10%) were overnight admitted. Phone call questionnaire related to
adverse phenomena and satisfaction were made 24 h after the procedure.
Results and Discussion: 1523 patient went home, of them 4% called for
medical problems, 6.5%, returned to the hospital and 0.9 were readmitted.
When comparing type of anaesthesia, pain at home was significantly more
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present in patients who received regional anaesthesia (CNB and TB); vomit-
ing was present in GA and MC; time from procedure and discharge was sig-
nificantly higher those patients who received general anaesthesia and
central neural blockade. There were no differences in future choices for
ambulatory surgery and for anaesthetic technique. More than 95% of patient
expressed satisfaction about the procedure and anaesthesia.
Conclusions: Pain is the most important adverse phenomena in ambula-
tory surgery. However, pain at home depends on adequate protocol of pain
management and not on anaesthetic technique.
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Haloperidol plus dexamethasone versus dexamethasone
alone to prevent postoperative nausea and vomiting in
patients undergoing ambulatory surgery: a randomised,
controlled and double-blind study

L.E. Chaparro'?, M.F. Rivera', T. Gallo', N.J. Gonzalez'

"Department of Anaesthesia, University of Antioquia, Medellin Colombia;
2IPS Universitaria, Medellin Colombia

Background and Goal of Study: Haloperidol is an effective antiemetic
drug. We sought to determine whether haloperidol with dexamethasone-
based prophylaxis scheme decrease the incidence of postoperative nausea
and vomiting (PONV) in patients undergoing ambulatory surgery.

Materials and Methods: We enrolled 160 non-smokers females that
received a standardized anaesthesia technique including 8 mg of dexam-
ethasone at the beginning of surgery, then they were randomised to receive
1.5mg of Haloperidol (DH group) 30 minutes before the end of surgery or
Placebo (DP group). The incidence of PONV was assessed by a blinded
investigator at 30min, 2, 6 and 24 h in the postoperative period; analgesic
requirements, ocular opening time and sedation were quantified. The quan-
titative variables of normal distribution were evaluated with the t-student test
and the ones with abnormal distribution with the U-Mann Whitney test.
Qualitative variables were evaluated with the Fisher test.

Results and Discussion: Both groups were homogeneous in demographic
characteristics (30.1 vs 29.5 years, 55.9 vs 56kg and history of PONV in
21.5% vs 21.2% in DH group vs DP group respectively). At 6 hours postop-
eratively we found no difference in the incidence of nausea (22.5% vs
27.5%; RR: 0.81, Cl 95% 0.56-1.25), but there was a lower incidence of
vomiting (15% vs 26.2%; RR: 0.57, Cl 95% 0.39-1.05) in DH vs DP group.
At 24 hours pop we found no difference in the incidence of nausea (41.25%
in DH vs 52.5% in DP group; RR: 0.80, Cl 95% 0.57-1.1) but again a pro-
tective effect of vomiting (22.5% in DH vs 41.25% in DP group; RR: 0.62 ClI
95% 0.40-0.90). We found a non-significant decrease of postoperative mor-
phine requirements in DH group (3.2mg vs 4mg), no difference in ocular
opening time (8.3 min (DH) vs 8 min (DP)) and Ramsay score > 2 at 30 min.
were equal in both groups (18.75% (DH) vs 17.5% (DP)).

Conclusion: Adding 1.5mg of Haloperidol to a standard dexamethasone
prophylactic scheme for PONV is a very effective strategy to control early
and late vomiting but a non conclusive strategy for decreasing the incidence
of nausea being a safe and cost-effective strategy in ambulatory surgical
patients.
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Preoperative evaluation clinic analysis: a comparison of the
organizational structure in two university hospitals

G. Edward’, S. Razzag?, A. de Roode?, F. Boer®, M. Hollmann', M. Dzoljic’,
L. Lemaire’

"Department of Anesthesiology and Medical Health Informatics, Academic
Medical Center, University of Amsterdam, the Netherlands; *Department of
Anesthesiology, Leiden University Medical

Background and Goal of Study: Previous research shows that an anesthe-
sia preoperative evaluation clinic (APEC) enhances hospital cost-efficiency.
However, at present, the differences in organization of the various APECs
have not been analyzed. In this study, we analyzed the logistic processes
and costs of the APEC in two academic centers in the Netherlands (LUMC
and AMC).

Materials and Methods: The study included 880 patients, who visited
either academic center. The organizational structure of the two centers is
essentially different. At the LUMC, electrocardiography and laboratory tests
are performed at the APEC. Other tests require an appointment elsewhere in
the hospital. In the AMC, no additional tests are performed at the APEC. The
efficiency of the APEC was evaluated by means of the patient flow time,
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comprising the total procedure time and the total waiting time, and the
staffing costs.

Results and Discussions: Total patient flow time was significantly shorter
in the LUMC; 49 min [33-69 min] versus 65 min [41-92 min] (p < 0.001). The
main cause of this difference was the increase in patient flow time when
additional tests are performed. The median patient flow time with additional
tests was 63min [48-83min] in the LUMC compared to 126min
[92-149 min] in the AMC. The median time to complete the additional tests
was 41 min [29-72min] in the AMC versus 6 min [4-8 min] in the LUMC
(P < 0.001). More patients undergo additional testing in the LUMC (46%
versus 25%). However, the tests that are not performed at the APEC in the
LUMC are requested less often compared to the AMC, where all tests are
done elsewhere in the hospital (P < 0.02). Annual APEC staffing costs are
higher in the AMC as compared to the LUMC (€309,901 versus €283,240).
However, staffing costs per patient are lower (€30 versus €40).
Conclusion(s): This study shows that the choice of organizational structure
of an APEC has major impact on patient flow time, staffing costs and, pos-
sibly, the number of preoperative tests performed. Evaluating an APEC by
means of the waiting time and procedure time provides insight into the
impediment of the organization.
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Alternative medicine use in ambulatory surgical patients
N. Gravell', T. Smith?
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Background and Goals: Use of alternative medicines is common in the
general population. Potential adverse effects of such products taken periop-
eratively have been identified (1). We investigated patterns of alternative
medicine use in our hospital’s ambulatory surgical population.

Materials and Methods: A paper questionnaire was distributed to ambula-
tory surgical patients over the age of 16 during a 3 week period in July 2005.
Use of alternative medicines in the preceding 2 weeks and 6 months was
surveyed. Alternative medicine use by different subsets of patients was
analysed using the chi? test.

Results: Response rate was 96% (300/312 questionnaires returned).
Overall 32.3% of patients had taken at least one alternative medicine in the
preceding 6 months with female patients more likely to have done so than
males (71/168 [42.3%)] vs. 26/132 [19.7%], p < 0.001). 18% of patients
reported using alternative medicines in the preceding 2 weeks. In our sam-
ple alternative medicine use was not statistically related to age (p = 0.131)
or ethnicity (p = 0.157). The most commonly used alternative medicines
were: Evening Primrose Oil (17% of total), Echinacea (16.5%), Garlic (14%),
Ginseng (9.5%), Aloe Vera (9%) and Arnica (8.5%).

Discussion: In contrast to a previous UK study (2) the rate of alternative med-
icine use in our study population was comparable to that reported in US stud-
ies. Although the pharmacokinetics of most alternative medicines are poorly
defined, the fact that a large proportion of users continue taking their alterna-
tive medicines in the two weeks before surgery makes it likely that significant
levels of active ingredients may persist in the perioperative period. The alter-
native medicines which were most commonly used by our study population
were different to those found to be popular in previous studies, including a
study performed three years ago in a hospital only 70 km from ours.
Conclusions: The preoperative assessment should include enquiry about
alternative medicine use. It would be prudent for anaesthetists to familiarise
themselves with those alternative medicines popular amongst their local
population.

References:
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A comparative study on the safety and effectiveness of
remifentanil and small-dose ketamine during minor

surgical procedures under local anaesthesia

M. Ozalevli, H. Unlugenc, M. Gunduz, S. Gunasti, H Akman

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

Background and Goal of Study: This prospective, randomized, double-blind,
controlled study was designed to compare the safety and effectiveness of
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remifentanil with ketamine during minor surgical procedures under local
anaesthesia.

Materials and Methods: Ninety adult healthy patients scheduled for minor
surgical procedures under local anaesthesia randomly assigned to one of three
treatment groups. Each patient received 0.1 mgkg ™' midazolam intravenously
30min before the study medication. Four minutes before surgery, group S
(n = 30) received a saline infusion, group R (n = 30) received a continuous infu-
sion of remifentanil at 0.075 wgkg™'min~" and group K (n = 30) received a
continuous infusion of ketamine at 9 ug kg~" min~". Discomfort, sedation, pain
scores, number of patients requiring supplementary analgesic and side effects
were recorded at 5, 15 and 30 minutes after the start of surgery.

Results and Discussions: Pain and discomfort scores were significantly
lower in remifentanil group than in ketamine and saline groups, whereas seda-
tion scores were significantly higher during each study period (P < 0.017).
Pain scores were significantly lower in ketamine group than in saline group
(P < 0.017), while sedation scores were similar. Discomfort scores were
greater in saline group only at 15 and 30 minutes (P < 0.017). Thirty-nine
patients (43%) complained of discomfort despite the study medication:
27 in saline group (90%), 11 in ketamine group (37%) and 1 in remifentanil
group (3%).

Conclusion(s): Small-dose remifentanil (0.075 wg kg~ "' min~") and ketamine
(9 ng kg~ "min~") infusions as supplements to local anaesthesia provided
satisfactory intra-operative analgesia, sedation and patient comfort without
causing any haemodynamic or respiratory problems. Remifentanil gave bet-
ter intraoperative pain relief and patient comfort than ketamine.
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Is general anaesthesia for day surgery safe in the elderly?
N. Assmann, S. Islam, F. Chung

Department of Anesthesiology, Toronto Western Hospital, University Health
Network, University of Toronto, Canada

Background and Goal of Study: Very few studies have specifically investi-
gated outcomes of the elderly after day surgery. Those that do, included
large numbers of procedures carried out under local anaesthesia. Increasing
numbers of elderly patients undergo complex procedures under general
anaesthesia (GA). This study investigated the incidence of complications in
these elderly day surgery patients.

Materials and Methods: With institutional ethics approval, the computerized
medical records of all patients =65 years of age, who underwent day surgery
at our hospital from 2002 to 2004, were analysed. Primary outcomes were the
rates of the following procedure-related adverse events: unanticipated admis-
sion, readmission, and Emergency Room (ER) visit within 30 days.

Results and Discussions: 1005 elderly patients (mean age 72.1, range 65-93)
underwent surgery under GA during the 3-year period. In total, 88 patients
(8.8%) experienced an adverse event, most commonly from surgical causes
(59%). The overall incidence of unanticipated admission was 3.6%. The
readmission rate was 0.9%, while 4.4% visited the ER within 30 days. Two
(0.2%) patients requiring readmission died from complications of their initial
surgical procedure.

Patients with ASA class Il had a significantly higher risk of adverse events

compared to those with ASA class | or Il (p < 0.01 and p < 0.025, respec-
tively). The incidence of adverse events for general surgery (14.9%) and urol-
ogy (13.6%) was significantly higher than for orthopaedic surgery (5.4%,
p < 0.01). We identified no major anaesthetic or medical morbidity after
discharge.
Conclusion(s): Day surgery in the elderly can be carried out safely under
GA, but the overall incidence of complications was not inconsiderable. Most
complications were surgical in nature. General surgery and urology were
associated with the highest risk. ASA class Ill was also associated with an
increased risk of complications.
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Endocrine response to cataract surgery under total intravenous
anaesthesia, local anaesthesia under sedation or local
anaesthesia alone

G. Kostopanagiotou', P. Matsota', H. Nastou?, I. Manolis®, D. Papoulia®
'2nd Department of Anaesthesiology, School of Medicine, University of
Athens, “Attikon” Hospital, Athens, Greece; °Department of Anaesthesia,
Ophtalmiatrio of Athens, Greece; °

Background and Goal of Study: The aim of the study is to investigate
the effect of three different anaesthetic modes on hormonal response
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(prolactin, cortisol and thyroid-stimulating hormone) following cataract sur-
gery (1, 2, 3).
Materials and Methods: Sixty postmenopausal women, ASA |-ll, aged
50-60 years scheduled for cataract surgery as day-case patient were
divided into three groups. In sequential order, groups A, B and C underwent
local anaesthesia under sedation with propofol (n = 20), general anaesthe-
sia as total intravenous anaesthesia with propofol (n = 20), and local anaes-
thesia alone (n = 20), respectively. Blood samples were taken prior to
anaesthesia and at regular intervals for up to 2 hours, while prolactin, corti-
sol and thyroid-stimulating hormone levels were determined, respectively.
Statistical analyses were done using the multivariate analysis of variance for
repeated measures (SPSS, MANOVA).
Results and Discussions: A slight hyperprolactinemic response was found
in group B (p < 0.001), while the cortisol and the thyroid-stimulating hor-
mone profiles showed statistically significant changes (p < 0.001) but within
the normal range. No statistically significant hormonal changes were
observed in groups A and C, at any time interval.
Conclusion(s): Stress response to cataract surgery under local anaesthe-
sia with or without sedation is minimal, if any. On the other hand, total intra-
venous anaesthesia with propofol did not completely suppress the stress
response associated to cataract surgery and increased cortisol, prolactin
and thyroid-stimulating hormone levels were observed. Besides, cortisol
and thyroid-stimulating hormone increases were within the normal values.
References:
1 Schwall B, Jakob W, Sessler D, et al. Act Anaesthesiol Scand. 2000; 44: 343-347.
2 Barker J, Robinson P, Vafidis G, et al. Br J Anaesth. 1994; 72: 119-121.
3 Adams H, Hessemer V, Hempelmann G, et al. Klin. Monatsb. Augenheilkd. 1992; 200:
273-277.
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The effects of pre-anesthetic single dose dexmedetomidine
on hemodynamic and recovery paramethers

H. Basar, S. Akpinar, N. Doganci, U. Buytkkocak, C. Kaymak, 0. Sert,
A. Apan

Department of Anesthesiology and Reanimation, Medical Faculty,
Kinkkale University

Background and Goals: Dexmedetomidine is a selective a, adrenoresep-
tor agonist with centrally mediated sympatholytic sedative and analgesic
effects (1). The aim of the study was to invastigate the hemodynamic, anaes-
thetic and recovery effects of dexmedetomidine used as single preanaes-
thetic dose.

Material and Methods: ASA |-l patients, aged 20-60 years, scheduled for
elective abdominal surgery. Patients were randomly divided into two groups
to receive 0.5 ug kg~ ' dexmedetomidine as a bolus dose in group D (n = 20)
or saline solution as a bolus dose in group C (n = 20) within 60 second. Ten
minutes after dexmedetomidine administration anaesthesia was induced
with sodium thiopental until loss of eyelash reflexes. Vecuronium 0.1 mg/kg
was used. The scores of tracheal intubations and thiopental doses were
noted. Anesthesia was maintained with 4-6% desflurane (4L min~' 50%
N,O + O,) according to bispectral index monitor (BIS) range of 40-60. Mean
arterial pressures (MAP), heart rates (HR), oxygen saturations (SpO,) were
monitorized. Ejection fractions (EF), end-diastolic indexes (EDI), cardiac
indexes (Cl), stroke indexes (Sl) were monitorized and recorded with nonin-
vasive thoracic electrical bioimpedance for 10 min. intervals. Postoperative
Aldrete Recovery Score (ARS) was recorded. Analysis of varience (ANOVA)
were used to evaluate the groups. A p value <0.05 was accepted statisti-
cally significant.

Results: The EDI’s, Cl’s, SVI's and EF’s were similar in group | and Il. The
HR at 10th min (p = 0.024) and MAP at 30th min (p = 0.026) were signifi-
cantly different. Intubation scores, thiopental doses and BIS are shown as
mean = SD in the table.

Group C Group D p value
BIS after dex 95.5 + 9.7 86.8 = 1.09 0.001
Thiopental doses 518 + 62.3 354.1 +72.3 0.002
Entubation score Excellent 45% Excellent 75% 0.001
ARS 10th min 8.76 8.65 0.132

Conclusions: In conclusion, a single dose dexmedetomidine given before
induction of anaesthesia decreased thiopental requirements without serious
hemodynamic adverse effects and provided better intubation condition. In
addition there is no effect on recovery times compared with saline.
Reference:

1 BrJ Clin Pharm 2000;51:27-33.
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Estimation of safety-levels for pulse oximetry in patients
with black, purple, and blue nail polish applied

J. Hinkelbein, H.V. Genzwuerker

University Clinic for Anesthesiology and Intensive Care Medicine, University
Hospital Mannheim, Mannheim, Germany

Background and Goal of Study: Nail polish of dark colors has repeatedly been
reported to interfere with pulse oximetry [1, 2]. Readings may be falsely high
compared to the gold-standard CO-oximetry, leading to a risk for unnoticed
hypoxia. The aim of this trial was to estimate three different pulse oximetry safety
levels for critically ill patients with black, purple, or blue nail polish applied.
Materials and Methods: The three different nail polishes (black, purple,
and blue) were applied on finger nails in 50 critically ill and mechanically ven-
tilated patients of an ICU after approval of the local ethics committee and
guardian approval. Functional oxygen saturation was measured by pulse
oximetry (SpO,) and CO-oximetry (SaO,) simultaneously. The safety levels
for each color were determined by graphical analysis of the correlation
between Sa0, (x-axis) and SpO, (y-axis) as previously suggested by Seguin
et al. [3]. The safety-level (e.g. which SpO, is needed) to guarantee a SaO,
of 96% was determined on the basis of a 5% error (« = 5%).

Results and Discussion: 50 patients (19 female, 31 male) with an age of
59 *+ 14 years were included. Mean Sa0, (97.8 *+ 1.3%) correlated well with
mean SpO, (97.5 + 2.2%, n.s. for natural nail as control). Bias was calcu-
lated as B = +1.6 £3.0% (black) B = +1.2+2.6% (purple), and
B = +1.1 + 3.5% (blue). To guarantee a Sa0O, of 96% with an accepted
error of a = 5%, the following SpO, values were graphically determined to
be necessary: SpO, = 99% if black nail polish was present, SpO, = 98%
for purple, and SpO, = 100% for blue nail polish.

Conclusion: Compliance of these safety levels (SpO,: black 99%, purple
98%, and blue 100%) during intensive care routine treatment may help to
reduce the incidence of unrecognized hypoxic episodes (e.g. SaO, < 96%).
References:
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Acetazolamide compromizes the measurement of p,;CO,
but not p;.CO,

J. Hinkelbein, H.V. Genzwuerker, A. Kalenka

University Clinic for Anesthesiology and Intensive Care Medicine, University
Hospital Mannheim, Mannheim, Germany

Background and Goal of Study: The carbonic anhydrase blocker acetazo-
lamide is used to decrease carbonic anhydrase activity (e.g. in eye surgery).
Measurement of carbon dioxide determined with end-tidal techniques
(PetCO,) may be affected due to an interference with a decreased transport
capacity for CO, in the blood. The aim of this trial was to evaluate precision
of end-tidal and transcutaneous CO,-measurement after administration of
carboanhydrase compared to the gold-standard CO-oximetry.

Materials and Methods: After approval of the local ethics committee for
animal research, pysCO, (Datex Ohmeda, Helsinki/Finland), p,CO, (CO-
oximetry, ABL500, Radiometer/Denmark), and transcutaneous CO, partial
pressure p;CO, (TCM4, Radiometer/Denmark) were determined simultane-
ously in six intubated and ventilated house pigs after administration of
20mgkg~" acetazolamide. Bias for the measurement was calculated as
Bet = PaCO, — peCO, (end-tidal bias) and By, = p,CO, — pyCO, (transcu-
taneous bias). Student’s t-test was used to prove significance, p < 0.05 was
considered significant.

Results and Discussion: Average weight of the six female house pigs was
29 + 3 [27.5 to 40.0] kg. 61 data pairs were recorded prior to and 14 data
pairs after administration of acetazolamide. Prior to administration, mean
p.CO, was 41.8 = 12.5 [21 to 93] mmHg. End-tidal Bias (B, changed from
+1.8 = 4.6 [-13 to 16] mmHg before to +28.7 = 20.9 [7 to 67] mmHg after
administration of acetazolamide (p < 0.01). Bias for the transcutaneous
measurement (By) remained stable: —4.6 = 6.4 [-33 to 3] mmHg vs.
—0.1 = 4.0 [-9 to 4] mmHg (n.s.).

Conclusion: Accuracy of end-tidal carbon dioxide measurement is
severely compromised (falsely low) after administration of acetazolamide,
whereas accuracy of transcutaneous measurement (py;CO,) remains unaf-
fected. In monitoring CO, after the administration of acetazolamide, p;;CO,
is superior to pCO».
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A-70
Forehead SpO, monitoring compared to finger SpO,
monitoring in flight rescue emergency medicine

T. Lang', R. Barker', M. Schuch’, D. Latzke?, L. Gorove?, K. Hoerauf',
A. Kober!

"Department of Anesthesia and General Intensive Care,
Medical University of Vienna, Austria; ?Hungarian National
Emergency Service

Background and Goal of Study: Continuous monitoring of the peripheral
hemoglobin saturation (SpO,) has become standard in emergency medicine
recent years. This monitoring requires adequate plethysmographic pulsa-
tions. Under certain circumstances, e.g. cold ambient temperature, that are
often to be found in air based emergency medicine, monitoring does not
work adequate, maybe due to the patients’ vasoconstriction (1). So we com-
pared monitoring quality of finger attached pulse oximeter to forehead
attached pulse oximeter.
Materials and Methods: We enrolled 78 patients with neurological symp-
toms due to cerebral apoplexy, that were transported by helicopter to the
hospital. All patients had a Glasgow Coma Scale of 13, and were to be
classified as ASA 2 or 3. None had to be intubated. We attached finger and
forehead pulse oximeters on the patient. During transport (average
27.9 = 3.4min) a notebook computer counted number and duration of
alerts due to technical artifacts (poor signal detection) of the two pulse
oximeters seperately. Only alarming of at least 10 seconds was taken into
account.
Results and Discussions: The results show a significant difference in num-
ber of alerts (finger pulse oximeter 5.8 + 3.1 alerts, forehead sensor
2.1 = 1.2 alerts per patient) and in duration of alarming (343.1 = 120.5 sec
finger oximeter to 86.5 = 54.0 sec forehead sensor).
Conclusion(s): Especially in a patient population, where the surveillance of
respiration and oxygenation is of crucial importance, we can recommend
the use of a forehead pulse oxymetry sensor as a tool to diminish monitor-
ing failure.
Reference:
1 Kober A, Scheck T, Lieba F et al. The influence of active warming on signal quality of
pulse oximetry in prehospital trauma care. Anesth Analg 2002;95:961-6.

A-71

End-tidal gas monitoring: a clinical study showing that a new
main-stream device is equivalent to the conventional
side-stream technique

R.E. Anderson’, G. Barr', J.G. Jakobsson?

"Department of Cardiothoracic Surgery and Anaesthesiology, Karolinska
University Hospital; ?Department of Anaesthesiology Sabbatsberg Hospital,
Stockholm, Sweden

Background and Goal of Study: End-tidal gas concentration monitoring
has become standard practice in general anaesthesia with most monitors
using the side-stream, active sampling technique. In the present study a
new main-stream device was compared to a conventional side-stream mon-
itor during routine day surgery anaesthesia. As this mainstream technique is
less complex to use and potentially less expensive than the side-stream
technique, we sought to determine if the new monitor was equivalent to the
standard.

Materials and Methods: End-tidal gas concentrations of nitrous oxide and
sevoflurane were measured from the larynx mask airway the during washout
phase in 15 ASA |-l day surgical patients. A VEO™ multigas monitor with
Irma™ detector head (Phasein AB, Stockholm, Sweden) and a conventional
side-stream gas monitor (Cardiocap/5; Datex/GE, Helsinki, Finland) were
used simultaneously. Simultaneous pair wise readings were recorded every
60 seconds after cessation of anaesthetic gases until patients were awake
and the laryngeal mask airway was removed.

Results and Discussions: The main-stream monitor was a fraction of
the size of the side-stream device and very easy to use. The correla-
tion between main and side-stream measurements of nitrous oxide and
sevoflurane during washout via the larynx mask airway was found to be
high, R? for nitrous oxide and sevoflurane were 0.944 and 0.967. Figure
shows end-tidal concentrations from mainstream (y-axis) and side stream
(x-axis).
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Conclusion(s): The novel main-stream gas monitor was found to be an
interesting and fully comparable alternative to side-stream gas monitor dur-
ing routine clinical anaesthesia.

A-72

Patent blue violet in diluted blood interfers with co-oximeter
readings

K. Kawakami', K. Tanaka?, N. Kurokochi®, M. Narita*, K.F. Wagner®

"Division of Anesthesia, Nagano Hospital, Japan; 2pjvision of Anesthesia,
Komoro Kose Hospital, Japan; °Division of Anesthesia, Okaya Hospital,
Japan; “Division of Anesthesia, Nagano Municipal Hospital, Japan

Background and Goal of Study: Patent blue violet (PBV) is useful to mark
neoplasia. It sometimes leads to irregular readings of co- (1,2) as well as
pulse-oximeter devices. Recently, in pediatric anesthesia, we managed an
anemic patient and irregular readings occurred after PBV. Therefore we inves-
tigated whether PBV distorted oximeter readings were modified by anemia.
Materials and Methods: Hemoglobin solution of 10g/dl and 5g/dl were
prepared by diluting venous blood form healthy volunteers (n = 6). Each
sample was mixed with 0.5 and 1.0 mg PBYV, respectively and measured with
two co-oximeters (OSM3 and ABL725; Radiometer Medical A/S, Denmark).
The data are presented with mean * SD.

Results and Discussions:

Carboxyhemoglobin

Hb Control 0.5mg-PBV 1mg-PBV
ABL 10 0.8 (0.4) —-0.1 (0.5)" -1.1(0.7)*
ABL 5 0.9 (0.4) -1.1(0.6)* —-3.6 (1.3)*
OSM 10 1.2(0.3) —13.6 (6.5 —25.9 (10.2)*
OosM 5 1.1(0.2) —25.8 (10.3)* —40.0 (17.1)*
Methemoglobin

Hb Control 0.5mg-PBV 1mg-PBV
ABL 10 0.3 (0.2 —2.1 (0.6)* —4.9 (0.9)%
ABL 5 0.2 (0.3) —4.1 (0.7)* —-8.7 (0.5)*
osM 10 0.7 (0.1) 17.3 (9.3)* 30.3.(11.8)"
OsM 5 0.9 (0.2 30.7(13.3)* 45.5(21.2)*

#:p < 0.05 vs. Control, *: p < 0.05 vs. ABL

The addition of PBV resulted in a dose dependant, highly reproducible, sig-
nificant deviation of the carboxy- and methemoglobin readings. Decreasing
HB concentrations correlated with more marked deviations. The deviation
was most severe in the OSM3 device.

Conclusion(s): PBV and anemia have additive distorting effects on oxyme-
try readings. The OSM3 as a 2 wave length device is much more suscepti-
ble to readout deviation than the 5 wave length device ABL725.
References:

1 Saito S et al. Acta Anaesthesiol Scand 1995;39:268.

2 Larsen VH. Acta Anaesthesiol Scand 1995;39:53-55.
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Transcutaneous monitoring of carbon dioxide partial pressure

M. Baciarello, M. Zasa, A. Casati, G. Maspero, A. Fanelli, G. Squicciarini,
G. Malagutti, E. Masoni

Department of Anesthesia and Pain Therapy, University of Parma, Italy
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Background and Goal of Study: Patients undergoing sedation during
spontaneous breathing usually receive drugs with a potential for respiratory
depression. Oxygen saturation is only a late marker of inadequate minute
ventilation, whereas noninvasive measures of expired CO, may be unreli-
able. Transcutaneous capnometry might represent a useful monitoring
device for spontaneously breathing patients at risk for respiratory depres-
sion. We evaluated the accuracy and mean bias of a transcutaneous cap-
nometer in estimating arterial carbon dioxide partial pressure (PaCO,) in
awake, spontaneously breathing patients.

Materials and Methods: After proper calibration, a TcCO, monitor system
(Santec stand-alone monitoring system, Santec, Switzerland) was applied to an
ear lobe of spontaneously breathing, hemodynamically stable post-surgical
patients. Estimated PaCO, values (TcCO,) at 0, 30, 60, 90 and 120 minutes
were recorded. At the same times, arterial blood samples were taken from
an indwelling catheter for ABGs. Arterial blood pressure and heart rate were
also recorded. After checking for normality of the distributions, linear regres-
sion with a Pearson’s coefficient was performed, as well as a Bland-Altman
analysis. SPSS for Windows 13.0 was used for all tests except the Bland-
Altman analysis for which MedCalc 8.0 was used. Data are presented as
value (95% confidence intervals).

Results and Discussions: Thirteen patients were enrolled in this phase, for a
total of 56 measurements. Linear regression showed a significant correlation
with a coefficient of 0.61 (0.41-0.81) and an intercept of 11.4 (3.5-19.3) mmHg
(R? = 0.41; p <0.001). The TcCO,-PaCO, mean gradient was —3.8
(—5.6-13.3).

Conclusion(s): We conclude that TcCO, using the present device is only
moderately accurate in estimating PaCO, and its variations in sponta-
neously breathing patients. Changes in TcCO, can only partially be
explained by changes in PaCO, Further research may improve our under-
standing of TcCO, and its relation to PaCO, and other hemodynamic
variables.

A-74
Efficiency measurement of the waste anesthetic gas
treating system

T. Kai', S. Chaen?, M. Hotta?, H. Kurihara?, K. Sasaki®, T. Uno?®,
Y. Kanmura?, S. Takahashi’

"Department of Anesthesiology, Kyushu University, Japan; 2Showa Denko
K.K., Tokyo, Japan; 3Central Uni Co. Ltd., Fukuoka, Japan; “Department of
Anesthesiology, Kagoshima

Background and Goal of Study: Waste anesthetic gases scavenged from
operating rooms are usually discharged into the atmosphere without being
processed. This is not a negligible state of affair in view of environmental
pollution. We have developed a unique system for treating waste anesthetic
gases and reported the practical use of it for the first time in the world (1).
Here we report the efficiency of the system in actual clinical use, based on
the continuous measurement for a month.

Materials and Methods: In the system, waste anesthetic gases are first
introduced into an adsorbent cylinder, where volatile anesthetics are
adsorbed and removed. The remaining gas is passed into a catalytic reactor,
where the nitrous oxide is decomposed into nitrogen and oxygen. The
adsorbed volatile anesthetics are desorbed and collected as a liquid
through the manipulation of temperature and pressure, then the adsorbent
cylinder is recycled. Two adsorbent cylinders are switched periodically for
adsorption and desorption. Thus, the system can process continuously. The
concentrations of N,O and volatile anesthetics at inlet of the system were
measured at three minutes-interval using Fourier transform infrared spec-
trophotometer. The concentration of N,O at outlet of the catalytic reactor
was measured continuously using infrared spectrophotometer. An approxi-
mate re-collection rate of volatile anesthetics was calculated from actually
re-collected liquid amount and the sum of usage amounts on anesthesia
records.

Results and Discussions: Decomposition rates of N,O calculated from
inlet and outlet concentrations were 99.0~99.9%. The time-weighted aver-
age concentration of N,O at outlet was 32 ppm. The re-collection rate of
volatile anesthetics was 80%. These values are sufficient for practical use,
though there is room for improvement in the re-collection rate. A leakage of
the vapor from the collecting tank is supposed to be one of the factors. We
plan to minimize it and improve the efficiency.

Conclusion: The continuous concentration measurement of inlet and outlet
gases revealed that our waste anesthetic gas treating system has a practi-
cal efficiency.

Reference:

1 T. Kai: ASA abstract. Anesthesiology 96: A574, 2002.
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The effects of rocuronium and ketamine on bispectral index,
A-Line auditory evoked potentials index and spectral entropy
H. Vereecke, A. Vanluchene, E. Mortier, M. Struys

Department of Anaesthesiology, University Hospital of Ghent, Belgium

Background and Goal of Study: We studied the effect of ketamine and
rocuronium on the following depth of anaesthesia measures: bispectral
index (BIS), the A-Line auditory evoked potentials index version 1.6 (AAI1.6),
the response entropy (RE) and the state entropy (SE).

Materials and Methods: After ethics’ committee approval, 41 patients
were allocated to four groups. Baseline measurements were performed after
implementing a calculated steady state anaesthesia with propofol and
remifentanil. The KET group received a bolus of ketamine (0.4 mg/kg) fol-
lowed by a 1 mg/kg/h continuous infusion. The ROC group received rocuro-
nium (0.9 mg/kg). The ROC+KET group received both. No additional drugs
were given in the CONTROL group. All data was stored during a 15 minstudy
period after baseline, using RUGLOOP*,

Results and Discussions: BIS showed a non significant rising trend in
KET. Mean BIS values decreased in the ROC group. In ROC+KET, this
decreasing effect of rocuronium was countered. For AAI1.6, a lower mean
value compared to baseline was seen during several minutes in ROC and
ROC+KET. For RE and SE, ketamine evoked a significant increase in KET
and ROC+KET. Mean RE, but not SE, was decreased in ROC. As the basic
locomotor rhytmicity is N-Methyl D-Aspartaat dependent, the distortion
evoked by ketamine on neurophysiological monitoring might be caused by a
change in electromyography. However, we found that this distortion is inde-
pendent from the presence of rocuronium for BIS, RE and SE. BIS seems
less sensitive for the effects of ketamine with a balanced anaesthesia com-
pared to a propofol anaesthesia.

Conclusion(s): Rocuronium decreases BIS, AAI1.6 and RE, but not SE.
Ketamine counters this decreasing effect for BIS, and RE but not for AAI1.6.

# RUGLOOP, written by T. De Smet and M. Struys. More information at http://www.
anesthesia-uzgent.be, URL-posting date: 01/11/2005.

A-80

Monitoring of the anesthetic depth during VATS with auditory
evoked potentials (AEP) - does it change propofol
requirement and recovery course

J. Tyczka, P. Ciszewski, J. Nadolski, W. Dyszkiewicz

Department of Anesthesiology and Intensive Care, Pulmonary Disease and
Thoracic Surgery Center, Poznan, Poland

Background and Goal of Study: Total intravenous anesthesia is strongly
recommended in thoracic surgery due to its minimal influence on V/Q mis-
match during one lung ventilation. The inadequate dosage of propofol may
cause prolonged recovery or awareness during procedure. Monitoring of the
depth of anesthesia can be helpful to achieve the optimal propofol plasma
concentration during target controlled infusion (TCI). The aim of our prospec-
tive, randomized study was to compare the anesthetic requirement, recovery
course and depth of anesthesia of patients undergoing AEP-guided
anesthesia to patients managed conventionally by anesthesiologist blinded
to AEP.

Materials and Methods: 40 patients undergoing video-assisted thoracic
surgery (VATS) were randomized to group A (AEP-guided, AEP Monitor 2,
Danmeter) or group B (AEP-blinded), 20 patients each. In both groups anes-
thesia with fentanyl, propofol (TCl 4 mcg -ml~", 2.0 version) and rocuronium
was implemented. In the group A propofol infusion was adjusted in incre-
ments of 0.5mcg-mi~" every 5min as necessary to maintain AAI between
15-25. In the group B initial propofol TCI of 4 mcg - ml~" was adjusted to the
patient’s current hemodynamic and clinical status. Comparisons were made
using t-test.

Results and Discussions: The demographic data, anesthesia and proce-
dure duration were comparable in both groups. The average propofol dose
(mg-kg~'hr™") and propofol plasma concentration (mcg-ml~") were higher
in group B vs A (129 +13 vs 89 = 1.8 and 4 +0.1 vs 3.1 = 0.5,
p < 0.0001). Time to awakening, extubation and recovery room stay were
also longer in group B vs A (17.5 =6 vs 8.6 = 3.4min, 20.7 + 5.7 vs
10.3 + 3.6 min, p < 0.0001 and 75 = 17 vs 49.7 = 18 min, p = 0.0005). AAl
values below 15 were found in 43.4% of the records during propofol infusion
in group A and 58.6% in group B (p < 0.05). In the group A mean plasma
concentration of propofol calculated by the TCI device was
3.1 +0.5mcg-ml™" and showed negative correlation with the age
(r = —0.59, p < 0.05). In both groups no incidents of intraoperative aware-
ness were observed and patients satisfaction was comparable.
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Conclusion: Monitoring of the anesthetic depth with AEP decreases propo-
fol dosage and improves the recovery.

Reference:

1 Weber F. Acta Anaesthesiol Scand 2005;49:277-83.
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Comparison of the Index of Consciousness (loC) and the
Auditory Evoked Potentials Index (AAl) during sevoflurane
induction of general anaesthesia

H. Litvan', P. Cotaimich?, M. Revuelta’, J. Galan', J.A. Fernandez’,
J.M. Campos'

"Cardiac Anesthesia, Hosp Santa Creu i Sant Pau, Barcelona; °Anesthesia
Research Group, Cardiac Anesthesia, Hospital Santa Creu i Sant Pau,
Barcelona, Spain

Introduction: The purpose of this study was to compare a new Index of
Consciousness (loC) with the Middle Latency Auditory Evoked Potentials
(AAl) and the Observers Assessment of Alertness and Sedation Scale
(OAAS) (1) during the induction of anaesthesia. The loC is based on a chaos
mathematical analysis, termed Symbolic Dynamics, of the frontal EEG. The
symbol sequences were estimated according to the algorithm proposed by
Mrowka et al. (2).

Materials and Methods: After Ethical Committee approval, data was col-
lected from 12 patients scheduled for cardiac surgery. All patients were
induced with 8% sevoflurane applying one of the standard departmental
procedures. Five minutes after the patient had reached OAAS 1, atracurium
0.6mg.kg~" and remifentanil 1 wg.kg~" were administered, the trachea was
intubated and the study was finished. The loC was recorded using a proto-
type of the loC-view monitor and the AEP was recorded using the AEP-
monitor/2 (Danmeter A/S, Odense, Denmark). The IoC and the AAIl were
registered while awake (OAAS 5) and at loss of consciousness (OAAS 1),
defined as loss of response to mild shaking and prodding. A null-hypothesis
was used to test (t-test) whether there was significant difference between
the index values at OAAS 5 and OAAS 1. The prediction probability (Pk) was
assessed as well.

Results: The Pk for loc and AAl was 0.99 and 0.98, respectively. The Table
shows the mean (SD) for loC and AAl at OAAS 5 and OAAS 1. Both loC and
AAl were significantly different at OAAS 5 and OAAS 1.

1oC AAI
OAAS 5 95.1(3.8) 57.7(16.1)
OAAS 1 47.3(3.7) 21.33(6.11)
p-value <0.01 <0.01

Conclusion: The IoC and the AAI correlated well to awake and asleep,
identified as OAAS 5 and OAAS 1. It is concluded that the 1oC is a promis-
ing new method for assessing the level of consciousness during induction of
anaesthesia with sevoflurane.

References:

1 Chernik et al. J Clin Psychopharmacol 1990;10:244-51.

2 Mrowka et al. Computers in Cardiology 1997;24:37-40.
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Comparison between bispectral index and patient state index
as measures of the electroencephalographic effects of
propofol

M. Soehle!, R. Ellerkmann’, M. Kuech', M. Grube', S. Wirz', S. Kreuer?,
A. Hoeft!, J. Bruhn'

"Department of Anaesthesiology and Intensive Care Medicine, University of
Bonn; ?Department of Anaesthesiology and Intensive Care Medicine,
University of Saarland, Homburg/Saar, Germany

Background and Goal of Study: Patient state index (PSI) and bispectral
index (BIS) are designed to measure depth of anaesthesia and are based on
a multiparametric analysis of the electroencephalogram. We investigated the
dose response relationship of PSI and BIS during propofol anaesthesia.

Materials and Methods: Seventeen patients were studied without surgical
stimulus. Propofol was infused via a large forearm vein at a constant rate of
2000mg/h until substantial burst suppression (BS) occurred (>60% BS
ratio). Hereafter, propofol infusion was stopped until BIS recovered to values
above 60. Subsequently, the propofol infusion was restarted at the same
rate of 2000 mg/h until more than 60% BS ratio were achieved. Propofol
plasma concentrations were calculated using the propofol data set provided
by Schnider [1]. BIS (Aspect A-2000 XP, Newton, MA, USA) and PSI
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(Physiometrix PSA 4000, North Billerica, MA, USA) were simultaneously
recorded and compared with the estimated effect site propofol concentra-
tion, which was calculated using a population based pharmacodynamic
model (NONMEM V, GloboMax, USA).

Results and Discussions: The constant kg, which determines the efflux
from the effect site, was estimated as 0.10min~" for both BIS and PSI.
Comparing PSI with BIS, the sigmoid dose response relationship was steeper
(A = 2.00 versus 1.05; \ describes the slope of the concentration-response
relation) and shifted to a lower concentration (Csq = 0.77 versus 1.45 pg/ml;
Cs is the concentration that causes 50% of the maximum effect) with similar
intraindividual variability (o = 11.8 versus 9.4). In terms of prediction probabil-
ity (Py) the performance of PSI (P, = 0.87 = 0.05) to predict propofol effect
side concentration did not differ (p = 0.85) from that of BIS (P, = 0.86 = 0.04).
Conclusion(s): Despite major differences in their algorithm and minor dif-
ferences in their dose response relationship, both BIS and PSI perform
equally well in assessing depth of propofol anaesthesia.

Reference:

1 Anesthesiology 1998; 88: 1170-82.
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The assessment of effect of neuromuscular blocking agent
on depth of anesthesia using the BIS and AEPindex

H. Kang, H.S. Na

Department of Anesthesiology and Pain Medicine, Chungbuk National
University, Cheongju, Korea

Background and Goal: Neuromuscular blocking agents have appeared to
affect the depth of anesthesia, however, some reports have shown different
findings. The capability of Bispectral index (BIS) and Auditory Evoked
Potential index (AEP index) indicating the depth of anesthesia when para-
lyzed has not been confirmed. This study was performed to determine the
effects of the intensity of neuromuscular block on the depth of anesthesia.
Materials and Methods: This study was performed in 15 patients under-
going surgery for varicose vein. Mivacurium was provided with propofol TCI
(4-5 pg/MI) and fentanyl (100-150 ug) and a laryngeal mask airway was
inserted. Mivacurium was adjusted to obtain the desired level of neuromus-
cular block, and each level of neuromuscular block was maintained constant
for a few minutes. BIS and AEP index were recorded at the predetermined
range of neuromuscular block.

Results: There was no significant difference in mean BIS and AEPindex val-
ues at different degrees of neuromuscular block during unconscious state.
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Conclusions: There was no correlation between the level of neuromuscular
block and the depth of anesthesia as measured by BIS and AEPindex.
References:

1 Richmond CE, Matson A, Thornton C, et al. Br J Anaesth 1996; 76: 446-8.

2 Schwartz AE, Navedo AT, Berman MF. Anesthesiology 1992; 77: 686-90.
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Impact of neuromonitoring on anesthetic drug consumption
and quality of depth of anesthesia in cardiac surgery patients
I. Galfy, I. Bobek, A. Roka, M. Windisch, T. Huttl, Z. Szabolcs, G. Acsady
Department of Cardiovascular Surgery, Semmelweis University Budapest,
Hungary

Background and Goal of Study: Development of computing technology

led to the appearance of new depth of anesthesia neuromonitors. In
our prospective study we aimed to show whether neuromonitoring has a

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

significant impact on conduction of anesthesia in terms of anesthetic drug
consumption and quality of depth of anesthesia.
Materials and Methods: In the study we enrolled 30 patients who were to
undergo cardiac operation performed with cardiopulmonary bypass (CPB) in
mild hypothermia. Depth of anesthesia was assessed with a neuromonitor
based on auditory evoked potential analysis (AEP Monitor/2). Patients were
divided in two groups: monitorized group: included 15 consecutive patients.
Anesthesia was conducted based on the information provided by the neu-
romonitor as well. Control group: 15 consecutive patients were added. The
anesthetist was blinded to the monitor, registered data were evaluated later.
We analyzed the variation of propofol dosage during hypothermia and
rewarming. We evaluated the incidence of the AAI indices which indicate
depth of anesthesia, in different zones (recommended, above recommended
and below recommended) in different phases of the operation: whole time of
anesthesia, hypothermia and rewarming.
Results and Discussions: In the monitorized group patients received sig-
nificantly less propofol in hypothermia than in the control group (p < 0.001),
and than during rewarming (p < 0.001). In the monitorized group in the
whole time of anesthesia occurred more AAI indices in the recommended
zone with borderline significance (p = 0.05). In the control group signifi-
cantly more indices occured under the recommended zone in this period
(p = 0.01). During rewarming we noticed significantly more indices in the
zone above recommended in the monitorized group (p = 0.04).
Conclusion(s): Variation in the need for anesthetic drug on CPB can not be
evaluated in the absence of neuromonitoring. Quality of depth of anesthesia
was better with neuromonitoring. Without monitoring anesthesia was too deep.
With neuromonitoring anesthesia can easily become superficial-experience
and care are inevitable.

A-85
A new spectral index for assessing depth of anesthesia
based on the cumulative power spectrum of the EEG

M. Jospin', E.W. Jensen', P. Caminal', D.T. Kaplan?, H. Vereecke?®,
M.M.R.F. Struys®

'Biomedical Engineering Research Center, Technical University of
Catalonia, Barcelona, Spain; ?Department of Mathematics and Computer
Science, Macalester College, St Paul, MN, US; ®Department of Anesthesia,
Ghent University Hospital, Gent, Belgium

Background and Goal of Study: Spectral parameters like spectral edge
frequency (SEF) have been considered to reflect the decrease of the EEG
frequency content when the depth of anesthesia increases'. Instead of consid-
ering solely the global frequency shift, we propose in this work a new spectral
parameter that studies the EEG power distribution across its whole frequency
range to assess the level of consciousness during general anesthesia.
Materials and Methods: After ethical committee approval and informed
consent, the EEG signal of 20 female ASA | patients aged 18-60 years (Ghent
University Hospital, Belgium) were analyzed. Propofol was administered by
target effect-site concentration of propofol (CePROP) (RUGLOOP®). The A-line
monitor (Danmeter A/S, Denmark) furnished the raw EEG and the AAI values.
The BIS values were calculated by the BIS monitor (Aspect Medical Systems
Inc., MA). The EEG data were from a database, the original results have pre-
viously been published?. In order to compute the novel spectral index, the
power spectrum of the EEG segment is calculated, divided by an average
power spectrum to emphasize intrinsic information and then integrated. The
result is the cumulative power spectrum (CPS) curve, a monotonous increasing
function across the frequency range. The CPS index is obtained comparing the
CPS curve of this new segment with a set of reference segments whose level
of anaesthesia is approximated by the AAl value. The adequacy of the CPS
index and SEF95 with the level of anaesthesia is compared through the cor-
relation with AAI, BIS and CePROP (Pearson’s coefficient), and through pre-
diction probability (Pk) analysis considering 3 levels defined by the AAl value.
Results and Discussions: The following Table presents the Pearson’s cor-
relation coefficients and the Pk values for both CPS index and SEF95.

r AAI r BIS r CePROP Pk
CPS index 0.787 0.703 0.625 0.863
SEF95 0.739 0.691 0.570 0.823

Conclusion(s): In terms of correlation and prediction probability, CPS index
performs better than SEF95 and is thus a promising spectral method to
measure the depth of anaesthesia.

References:

1 British Journal of Anaesthesia 1996; 77:179-84.

2 Anesthesiology 2002; 96:803-16.
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High levels of surgical stress index before movements
of anesthetized patients

K. Uutela', M. Huiku', P. Karkas', M. Kymalainen', N. Ojala’,
A. Yli-Hankala?

'GE Healthcare, Helsinki; °Tampere University Hospital,
Tampere, Finland

Background and Goal of Study: Surgical stress Index (SSI) is a novel
method for measuring the hemodynamic changes related to the surgical
stress response (1). Sudden noxious stimulation may cause movements
whose exact time cannot be predicted. However, we hypothesized that dur-
ing the surgery, changes in the balance between the level of analgesia and
the average level of noxious stimulation might increase both stress level and
probability of movements.

Materials and Methods: Physiological parameters were measured from 55
female patients anesthetized with propofol and remifentanil, and paralyzed
with rocuronium. Remifentanil effect-site concentration was changed
between 1, 3, and 5ng/ml. SSI was calculated off-line. We compared the
maximum SSI level of the periods 5min before patient movements noticed
by a research nurse with the maximum SSI levels of random 5 min periods of
the surgery of patients with no noticed movements.

Results and Discussions: Of the 55 patients, 13 had annotated move-
ments during the surgery, and 20 had no annotated movements at all.
Average rocuronium dosages were similar (32 and 33 mg/h, respectively). As
the SSl levels of the two groups were overlapping, the SSI information alone
could not infallibly predict whether an individual patient will move or not
within the next 5 minutes. However, there were significantly (p < 0.05;
Mann-Whitney) more high SSI values with the patients that did move.

100

SSi

*p<0.05

50

Non movers Before mov. After mov.

Conclusions: High levels of SSI seem to be related with an increased risk
of patient movements and SSI may thus help choosing adequate level of
antinociceptive medication.

Reference:

1 Huiku MT, Kymalainen MK, Uutela KH, et al. Anesthesiology 2005; 103: A67.
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Changes of a Surgical Stress Index in response to
standardized pain stimuli during propofol-remifentanil
infusion

C. Vanpeteghem', M. Huiku?, K. Uutela?, E. Mortier!, M. Struys'

"Department of Anesthesia, Ghent University Hospital, Gent, Belgium;
2GE Healthcare Finland, Helsinki, Finland

Background and Goal of Study: The Surgical Stress Index (SSI), nor-
malised from the heart rate and the plethysmographic pulse wave amplitude,
measures autonomic changes in response to surgical stress (1). This study
aimed at observing the changes of SSI in response to standardized tetanic
pain stimuli (100 Hz, 60 mA, 30's) during propofol-remifentanil infusion.
Materials and Methods: After IRB approval, 40 ASA | patients were ran-
domly allocated to 1 of 4 groups that received a remifentanil step-up/-down
effect-compartment target controlled infusion (Ce) of 0, 2, 6,2, 0 or 6, 2,
0, 2, 6ng/ml and an effect-compartment TCI propofol infusion (Cepep) to
keep the state entropy between 30-50 or 15-30, respectively. At every
Ceemis after an equilibration of 4 min, max. change in SSI after a painful stim-
ulus (SSlmay) compared to baseline (SSlg) were correlated with Cep,q, and
Ceemi- RMANOVA with post-hoc, Pearson’s correlation and prediction prob-
ability (Px) analysis were done.

Results and Discussions: At similar time course of Ce gy, both SSlg_and
SSImax Were independent from Ce,,qp Used in this study ( mean concentra-
tions between 3.4-6.9 pg/ml). Poor correlations for SSlg. and SSl . Vs.
Ceprop Were found (r = 0.08 and 0.07). Correlation between Ceemi and SSlg.
and SSl . Were —0.34 and —0.55. SSlg_and SSI,,, were significantly higher
within a Ceemi range between 0 and 2 ng/ml than at higher Ceyep,;. This might
reveal leveling of surgical stress values at below Cei 6 ng/ml. An increase
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in SSI compared to SSlg,_ of more than 7.5 was a good predictor for Cegnm
(Pk = 0.89).

Conclusion(s): SSI was independent from Ce,, as titrated in this study.
SSlg,. was poorly correlated with Cegmi, SSlnax Was better correlated and
clearly higher at very low Ce ;. At Ceyem, cOncentrations higher than 2 ng/ml
in combination with steady-state Cepqp, SSI response was small, indicating
a blockade of most of the noxious stimulation.

Reference:

1 Huiku M et al. Anesthesiology 2005; 103: A67.

A-90
Surgical stress index and entropy provide complementary
information of analgesia and hypnosis

N. Ojala’, M. Huiku', M. Kymalainen', M. Rantanen?, K. Uutela’,
A. Yli-Hankala?

'GE Healthcare, Helsinki; °Tampere University Hospital, Tampere, Finland

Background and Goal of Study: Surgical stress index (SSI) is a novel
method for measuring the hemodynamic changes related to the surgical
stress response (1). We studied how changes in SSI and state entropy (SE)
relate to changes in hypnotic drug effect-site concentration (Ce) and level of
noxious stimulation.

Materials and Methods: SS| and SE (2) were measured from 33 patients
anaesthetized with propofol and remifentanil, and paralyzed with cisatracurium.
To address the effect of hypnotic drug, propofol Ce was varied between
3 and 6 n.g/ml with 15 min intervals during the laparotomic surgery. SSI and
SE were computed from values between induction and the start of surgery
and during surgery at propofol levels 3 and 6 wg/ml. The remifentanil effect-
site concentration was before surgery 1-5ng/ml (mean 2.9 ng/ml) and dur-
ing surgery 3 ng/ml.

Results and Discussion: The propofol Ce before surgery was 4.5 + 0.6 pg/ml.
SSI during surgery was significantly higher than before surgery, while propo-
fol level did not significantly affect SSI. SE levels before surgery and at low
propofol level during surgery were similar but SE was significantly lower with
high propofol.

SSI SE
100 100
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Conclusions: The fluctuating propofol Ce during surgery did not signifi-
cantly affect SSI. SSI and entropy provide complementary information on
the level of stress and hypnosis of the subject, and may thus help balancing
the hypnotic and antinociceptive medication.

References:

1 Huiku MT, Kymalainen MK, Uutela KH, et al. Anesthesiology 2005; 103: A67.

2 Vierti6-Oja H, Maja V, Sarkela M, et al. Acta Anaesthesiol Scand 2004; 48: 154-161.

A-91
Surgical Stress Index as a measure of analgesia during
general anaesthesia

J. Wennervirta', A.-M. Koivusalo', M. Hynynen', K. Uutela?, M. Huiku?,
A. Vakkuri'

"Department of Anesthesia and Intensive Care Medicine, Helsinki University
Central Hospital; ?GE Healthcare Finland, Helsinki, Finland

Background and Goal of Study: Analgesia is an essential part of balanced
anaesthesia. So far there has not been any direct monitoring method for
analgesia during general anaesthesia. The goal of this study was to assess
the performance of a new Surgical Stress Index (SSI) (GE Healthcare,
Helsinki, Finland).

Materials and Methods: A prospective, randomised, single-blinded study
was conducted. Patients scheduled to elective shoulder surgery were
included after IRB approval. After premedication, patients were randomly
allocated into two groups: interscalenic plexus block was applied either pre-
or postoperatively. Anaesthesia was induced with propofol, alfentanil,
and rocuronium and maintained with desflurane in oxygen in air. Alfentanil
boluses were given according to the study protocol in response to increased
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blood pressure and/or heart rate, patient movement or coughing. In
both groups, the target level of State Entropy was 50 (1). Electrocardio-
graphy, pletysmography, and EEG waveforms were collected, and SSI val-
ues were calculated off-line (2). Mann-Whitney-test was used for statistical
evaluation.

Results and Discussions: 30 ASA 1-3 patients, aged 25-67 years were
studied. Patients with preoperative plexus block needed significantly less
alfentanil than patients with postoperative plexus (p < 0.0005). SSI values
were significantly higher in postoperative plexus group during skin incision
than in preoperative plexus group (p < 0.005).

Conclusion(s): In this study, SSI values were significantly lower in the group
in which nociceptive signals were blocked with interscalenic plexus block.
SSI seems to be a promising way to monitor nociception-antinociception
balance during general anaesthesia.

References:

1 Vakkuri A, Yli-Hankala A, Talja P, et al. Acta Anesthesiol Scand 2004; 48: 145-53.

2 Huiku MT, Kymalainen MK, Uutela KH, et al. Anesthesiology 2005; 103: A67.

A-92
Surgical Stress Index and epidural analgesia

A. Yli-Hankala', M. Rantanen’, K. Uutela?, P. Kérkds?, M. Kymaélainen?,
M. Huiku?

Department of Anaesthesiology, Tampere University Hospital;
2GE Healthcare Finland, Helsinki, Finland

Background and Goal of Study: Surgical Stress Index (SSI), utilizing heart
rate and finger photoplethysmography, is a recently introduced method for
measuring haemodynamic reactions to surgical stress in general anaesthe-
sia in a scale of 0 to 100, high values indicating inadequate anti-nociceptive
state (1). We hypothesized that epidural ropivacaine given before surgery
might decrease intraoperative SSI values during sevoflurane-sufentanil-
nitrous oxide (N,O) anaesthesia.

Materials and Methods: In an IRB approved open, controlled trial, 30
patients scheduled for open abdominal surgery (29-66 yr, 23 females) were
randomized to receive ropivacaine (37.5mg, 10 ml) or saline (10 ml) epidurally
before anaesthesia. The appearance of epidural analgesia was verified with
loss of cold sensitivity before anaesthetic induction. Anaesthesia was induced
with propofol (2-3mgkg~"), fentanyl (1mcgkg™"), and cis-atracurium, and
maintained with sevoflurane, sufentanil target controlled infusion (0.25 ngml™")
and N,O (67%). Sevoflurane was given to maintain stable haemodynamics and
to keep Entropy™ at 50. SSI was calculated off-line.

Results: SS| data (mean + SD) are shown in Table. End-tidal sevoflurane
concentrations (mean = SD) for ropivacaine and saline groups, respectively,
were 0.67 = 0.34 and 1.00 + 0.33% (P = 0.565).

Table. SSI before and after skin incision (Inc.) and 20 min after incision (Surgery).

Before Inc. After Inc. Surgery
Ropivacaine 22+ 11.9 29+ 144 475+ 15.0
Saline 20 =159 47 =141 50 = 14.8
P 0.890 0.023 0.345

Conclusion: SSI is sensitive to ropivacaine mediated epidural anti-
nociception after skin incision, but this sensitivity disappears within
20 min. Further studies are required to elucidate whether this is due to the
rather strong adaptivity of the preliminary SSI algorithm version used, or merely
an indication of adequate analgesia by sevoflurane, sufentanil, and N,O.
Reference:

1 Huiku M, Kymaldinen M, Uutela K et al. Anesthesiology 2005; 103: A67.

A-93
Effects of spinal anesthesia on heart rate variability and
baroreflex sensitivity using a new analytical method

Y. Hamada, R. Ochiai, T. Fujii, T. Terada, H. Takahashi, Y. Maki, D. Toyoda,
W. Idemitsu, K. Yoshida

The First Department of Anesthesiology, Toho University School of
Medicine, Japan

Background and Goal of Study: We studied heart rate variability (HRV)
and baroreflex sensitivity (BRS) using a new monitoring system in order to
elucidate how spinal anesthesia affect heart rate (HR), mean blood pressure
(MBP) and stroke index (Sl) through the autonomic nervous system (ANS).
Materials and Methods: We studied 15 patients before and 5, 15, 30 min
after spinal anesthesia (0.5% bupivacaine). The Task Force Monitor (CNS
systems, Graz, Austria) provides non-invasive beat-to-beat blood pressure,
stroke volume by the Impedance Cardiography (ICG), numbers for low
frequency (LF) and high frequency (HF) by the maximum entropy method,
and slope mean (BRS slope).
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Results and Discussions: Data (Mean + SD) are shown in the Table:

Before 5min 15min 30 min
HR 76.3 £ 12.1 80.4 + 9.1 78.6 x 124 74.5+10.3
MBP 103.8 = 13.9 87.1 £ 16.0 86.4 * 18.6* 83.0 = 18.2*
Sl 421 +£7.2 43.0 £ 8.8 40.8 +9.3 37.9 9.0
HF 106.7 = 97.9 115.0 £ 116.3  117.3 =128.7 142.0 + 131.0
LF/HF 21=13 2017 1.5+0.8 1.3+1.1
Slope mean 95+33 104 £53 11.6 £5.8 121 5.6

‘p < 0.05 vs. before.

Although sympathetic blocking of the lower body decreased MBP, slope
mean indicated by BRS did not change. Spinal anesthesia was shown to
tend to suppress sympathetic activity and increase parasympathetic activ-
ity. Therefore, this may suggest that spinal anesthesia blocks the cardiac
branch of sympathetic nerve.

Conclusion(s): Spinal anesthesia maintained baroreflex mechanism, but
may block the cardiac branch of sympathetic nerve.

Reference:

1 Fortin J. Compt Biol Med 2005; 27: in print.
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Measurement of vegetative stress by continuous wavelet
transformation of the heart rate in patients undergoing
major abdominal surgery with and without thoracic
epidural anaesthesia

M. Burghardt, D. Neubauer, A.K. Brocke, P. Panousis, R.J. Litz,
T. Koch, A.R. Heller

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

Background and Goal of Study: Standard monitoring parameters reflect
haemodynamic and peripheral perfusion but not real-time activity of the
autonomic nervous system (ANS). Patients with concomitant cardiac dis-
ease are in particular endangered by vegetative stress [1]. We describe a
novel method for on-line assessment of ANS function and early detection of
vegetative stress [2].

Materials and Methods: After ethic board review and written informed
consent we studied 12 patients (7 male, 5 female), aged 55.3 + 10.4 years
(mean =+ SD) (weight 71.8 = 16.0kg, height 174.0 = 8.1 cm) undergoing
major abdominal surgery. In all subjects a thoracic epidural catheter (Th 5-7)
was inserted and general anaesthesia was maintained with nitrous oxide
and up to 1 MAC desflurane, supplemented with remifentanil if needed to
adapt depth of anaesthesia to a Narcotrend stage Kugler D1-D2. Subjects
were randomly allocated to receive epidural ropivacaine 0.5% + 1 ug/ml
sufentanil or saline prior to incision and repeatedly every 60 min. Complex
continuous wavelet transformation was performed to calculate power spec-
tral density in three frequency bands (high freq. (HF): 0.14...0.4 Hz; low freq.
(LF): 0.07...0.14 Hz; very low freq. (VLF): 0.05...0.07 Hz). Median VLF, LF and
HF spectral power was fitted in a linear model with epidural ropivacaine con-
centration and mean remifentanil dosage as independent variables.
Results and Discussions: Patient characteristics did not differ between
the groups. Heart rate variability in all frequency bands was less in the ropi-
vacaine group as compared to the placebo group (VLF 0.12 vs. 0.21; LF:
0.27 vs. 0.48; HF 1.6 vs. 3.4 572 Hz). After adjustment for mean remifentanil
dosage both epidural ropivacaine (p < 0.01) and intravenous remifentanil
(p < 0.05) had a significant effect on LF spectral energy.

Conclusion(s): Complex continuous wavelet transformation of the heart
rate reflects ANS activity as well as cardiac sympathectomy by neuraxial
blockade. Therefore, significant vegetative stress may be detected early, thus,
permitting in-time interventions to prevent cardiac incidents.

References:

1 LaRovere MT et al. Lancet 1998.

2 Heller, Burghardt patent pending DE102005007963.6.
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Tetanic stimulus of the ulnar nerve as a predictor of heart rate
response to skin incision in propofol-remifentanil anaesthesia

M. Rantanen', H. Ypparila-Wolters?, A. Yli-Hankala', M. Kymalainen®,
|. Korhonen?

"Department of Anaesthesia, Tampere University Hospital;

2VTT Information Technology, Tampere; 3GE Healthcare Finland,

Helsinki, Finland

Background and Goal of Study: For research of intraoperative nociception
related phenomena, a minimally invasive, repeatable test that simulates sur-
gical stimuli is needed. In this purpose, finger photoplethysmography has
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been evaluated (1). We hypothesized that 30 sec lasting tetanic stimulus of
ulnar nerve might elicit heart rate changes comparable to skin incision in
anaesthetized patients.

Materials and Methods: In an IRB approved open, controlled trial, 33 patients
scheduled for open abdominal surgery (18-64 yr, 11 males) were randomized
to receive remifentanil at three target controlled infusion levels: 1, 3 or 5ng/ml
during tracheal intubation, tetanic test and skin incision. Anaesthesia was
adjusted with propofol to maintain Spectral Entropy™ level between 35 and 60,
targeted at 50 (propofol effect-site concentration (Ce) 4.33 = 0.64 mcg/ml).
Each patient received three stimuli: a short (5 sec) and a long lasting (30 sec)
tetanic stimulus (50 mA, 50 Hz) and skin incision. The order of the tetanic stim-
uli was randomized. Remifentanil Ce was kept constant throughout the testing
period. RR-intervals of electrocardiogram before the tetanic stimuli and the skin
incision were compared to those after the stimuli.

Results: Length of tetanic stimulus had a significant impact on the RRI
response at remifentanil level of 1ng/ml. Post/pre RRI ratios were
0.88 = 0.08 (mean = SD), 0.83 + 0.09, and 0.82 = 0.11 for 5 and 30 sec
tetanic stimuli, and skin incision, respectively (P < 0.01 between 5 sec and
others; P = 0.469 between 30 sec and skin incision). Strong correlation was
seen between RRI response to 30 sec tetanic stimulus and skin incision
(r = 0.950, P < 0.001). At 3 and 5 ng/ml remifentanil levels all stimuli types
were associated with similar, very small RRI responses.

Conclusions: A 30 sec tetanic stimulus elicited similar RRI changes as skin
incision at remifentanil Ce of 1ng/ml, while 5 sec stimulus did not. RRI
response to 30 sec tetanic stimulus predicted the RRI response recorded after
skin incision. However, with higher remifentanil concentrations RRI remained
unresponsive to short or long tetanic stimuli, as well as to skin incision.
Reference:

1 Luginbiihl M et al. BJA 2002; 89: 389-397.
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The relationship of INVOS cerebral oximeter (rSO,) and
postoperative cognition function of patients under isoflurane
or sevoflurane combined intravenous anesthesia

B.S. Jia, H. Zhang

Department of Anesthesiology, Clinical Surgery Branch General Hospital

of PLA, Beijing, China

Background and Goal of Study: To discuss the relationship of perioperative

INVOS cerebral oximeter (rSO,) and postoperative cognition function alter-

ation of patients under Isoflurane or sevoflurane combined intravenous

anesthesia.

Materials and Methods: Sixty ASA I~Il patients, aged >60yrs were

enrolled in the study. Anesthesia was induced with intravenous propofol,

fentanyl and muscle relaxant vecuronium, maintained with inhalational anes-
thesia cerebral oximeter (rSO,) of introperation was recorded at average
expired end-tidal concentrations: 1.0 MAC. The Mini-Mental State Examination

(MMSE) was used to access cognitive function before and after surgery.

Results and Discussions: The critical values of rSO, at which patients’ cog-

nitive function was shortly impaired in Isoflurane groups: llliterate: 45, Grade

school: 47, Middle school or over: 49, patients in Sevoflurane groups: llliterate:

47, Grade school: 48 Middle school or over: 50.

Conclusion(s): The perioperative cerebral oximeter values of patients should

be controlled over 50 to reduce the possibilities of patients’cognitive function

impairment in postoperative periods.
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Cerebral oximetry changes during shunting in carotid
endarterectomy

|. Zogogiannis, A. Alevizou, A. Kouskouri, Ch. Alexopooulos, V. Dimitriou

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

Goal of Study: To assess the cerebral oximetry changes during carotid
endarterectomy where a shunt was used.

Materials and Methods: After board approval and informed consent 30
patients, ASA 2-3, aged 63-82 yr, scheduled to undergo elective carotid
endarterectomy were included in our study. Anaesthesia was induced with
propofol, fentanyl and cisatrcurium and was maintained with sevoflurane,
remifentanil infusion and cisatracurium infusion. Monitoring included invasive
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arterial pressure, NIBP, ECG, pulse oximertry, capnography, and cerebral
oximetry (INVOS 4100, Somanetics USA). Vital signs and cerebral oximetry
values for the ipsilateral (IpsiL) and contralateral (ContL) hemispheres to the
endarterectomy were recorded every 10 sec. We noted the regional oxime-
try values (rSO,) of the ipsilateral and the contralateral hemispheres before
induction (T) after the carotid cross clamping (CCC) (T,) and after the shunt
placement (T,). Statistical analysis included one-way ANOVA by using Levene
statistic as homogeneity of variance and Scheffe correction.

Results: They are shown in the Table. Values of regional cerebral oximetry
(rSO,) are expressed as mean (SE).

To T T2 p
IpsiL 62 (1.6) 50 (1.6) 57.3(1.7) <0.01
ContL 62 (1.4) 58 (1.2) 59 (1.3) NSS

NSS: non statistical significance.

Conclusion: The use of cerebral oximetry revealed that there was a signifi-
cant decline of the ipsilateral rSO, values during the CCC and then a signifi-
cant rise after the shunt placement.

A-98

Effect of carbon dioxide pneumoperitoneum on regional
cerebral oxygen saturation during laparoscopic surgery in
Trendelemburg position

P. Doménech, J. Hernandez-Palazén, L. Sanchez-Rédenas,
F. Pérez-Bautista, A. Sdnchez-Amador, N. Clavel

Department of Anesthesiology, Virgen de la Arrixaca University Hospital,
Murcia, Spain

Background and Goals: We evaluated the effects of carbon dioxide (CO,)
pneumoperitoneum on regional cerebral oxygen saturation (rSO,) during
laparoscopic surgery with the patient in Trendelemburg position.

Material and Methods: We studied 10 patients (aged 55-74) scheduled for
laparoscopic surgery for nephrectomy or sigmoidectomy in the head-down
position (30°) and ventilated to a baseline end-tidal CO, (Pgrco,) between
25-33mmHg. rSO, was measured by near-infrared spectroscopy with the
cerebral oximeter INVOS 4100. rSO,, central venous pressure (CVP), peak
pressure in airway (PP), and PET002 were recorded at 5 time points: before
Trendelemburg (B), during Trendelemburg (T), pneumoperitoneum (P), surgery
(S), and after desufflation of CO, (D).

Results: Mean (SD) are shown in the Table.

B T P S D
rSO, 63 = 4 59 + 3* 58 * 3* 60 =6 647
CvP 10=3 17 £ 2* 20 = 3* 17 =27 13x2
PP 21 +2 24 x2 29+ 3 27+ 3 22 1
Perco, 26 =3 26 =2 31+ 3" 32 = 3* 30 = 2*

* = P < 0.05 vs baseline value.

Conclusion: We have demonstrated that insufflation of CO, in patient with
head-down position for laparoscopic surgery causes significant decreases
in rSO,, but without clinical relevance. Also, significant increases in PETCOZ,
central venous pressure, and peak pressure in airway were observed.

A-99
Entropy and analgesic requirement during thyroid surgery

S. Dauriac’, G. Andrieu’, E. Robin’, S. Plateau', B. Carnaille?, B. Vallet',
G. Lebuffe!

"Department of Anesthesiology and Intensive Care in Huriez Hospital,
University Hospital of Lille; 2Department of General and Endocrine Surgery,
University Hospital of Lille, France

Background: Calculation of spectral entropy is derived from electroen-
cephalogram analysis. It is characterized by: 1) state entropy (SE) in which the
frequency analysis is similar to bispectral index (BIS) and 2) response entropy
(RE) with higher frequency analysis including muscular activity. RE and the
difference between RE and SE (RE-SE) are therefore supposed to estimate
analgesic compound of anaesthesia. This randomized double blinded con-
trolled study was conducted to evaluate RE and RE-SE during nociceptive
stimulation in patients having thyroid surgery under general anaesthesia with
or without bilateral superficial cervical plexus block (BSCPB).

Materials and Methods: After ethical committee approval, 57 patients
undergoing thyroidectomy were included. BSCPB was performed just after
anaesthesia induction. Patients were randomized to receive on both sides
10ml of saline solution (S) or ropivacaine 0.487% plus clonidine 50 microg
(R). Intraoperative administration of sufentanil was done for a 20% increase
in mean arterial pressure and/or heart rate while BIS value was maintained
between 40 and 60 with sevoflurane (sevo). SE and RE were measured by
M-entropy module. Sufentanil consumption, parameters were assessed
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every 5 minutes and during nociceptive stimulation at induction, incision,
surgical traction, thyroid removal and extubation.

Results and Discussions: Although end-tidal sevo concentration was sim-
ilar in both groups, intraoperative sufentanil consumption was significantly
lower in R (29.6 + 12.3 [mean *= SD] microg) than in S (43.1 = 18.3 microg,
p = 0.002, Mann Whitney test). BIS, RE and SE had a strict similar parallel
evolution during surgery. No difference was observed between the two
groups for RE (figure) and RE-SE during nociceptive stimulation.

RE value Group S Group R
Induction 95.0 = 10.7 95.2 + 4.0
Incision 46.7 + 16.1 46.4 = 12.8
Surgical traction 41.6 = 15.7 416 £ 9.8
Thyroid removal 39.6 = 10.4 40.9 = 11.2
Extubation 90.0 = 11.5 87.1 + 16.6

Conclusion: In patient operated for thyroidectomy with or without efficient
BSCBP, RE and RE-SE did not predict analgesic requirement. Entropy does
not seem to help for the monitoring of intraoperative analgesia.

A-100

Individual titration of effect site remifentanil concentration
for skin incision using pupil reflex dilation

L. Perrin, E. Engelman, B. Ickx, L. Barvais

Department of Anaesthesiology, Erasme University Hospital, Brussels, Belgium

Background and Goal of Study: Pupil reflex dilation in response to noxious
stimulation (PRD) is in relationship to brain evoked potentials and pain reported
in awake patient (1). It is a more sensitive measure of noxious stimulation than
BP and HR during general anaesthesia (2) and is a better measurement of the
progressive increase of remifentanil (remi) effect site concentration (Ce) up
to 5 ng/ml than haemodynamic (HD) or BIS measurements (3). Could abolition
of PRD be used during TCI anesthesia for individual titration of remi require-
ment for skin incision?

Materials and Methods: PRD after two 10 seconds tetanic electrical stimuli
(Tet) (80 mA, 100 Hz) were measured with an infrared video camera connected
to a personal computer (Videoalgésigraphe, Synapsys, France). After approval
by our institution Ethics Committee, twelve patients were anaesthetized with
propofol and remi using a Ce TCl system (itb95). After laryngeal mask insertion,
Ce of propofol was adjusted to maintain Bispectral index (BIS) at 50 + 10.
Remifentanil was increased by steps of 1 ng/ml every 5mn, until obtaining
abolition of PRD (dilatation less than 30%) and then maintained at this Ce
(named Ca) for skin incision. BIS, heart rate (HR), systolic arterial blood pres-
sure (SAP, mmHg) and PRD (mm?) were recorded at each step before and
after tet (BefTet, AftTet), before and after incision (Beflnc, Aftinc).

Results and Discussions: Each Bef vs Aft statist. nonSign.

Time CaBefTet CaAftTet CaBeflnc CaAftinc
BIS 427 48 = 11 457 49 +7

PRD* +16% * 7 +11% = 10

Ce prop 2.1 *= 0.6 (ug/ml) 1.82 + 0.3 (ug/ml)

HR mn™! 57.8 +5.7 58.3 =6 54+8 55+ 6

SAP 99.1 = 16 100 = 15,5 98 = 15 101 =15

*% change in surface after Tet and skin incision.

With constant BIS, Ca range was between 3 and 8 ng/ml. Under propofol
anesthesia, when abolition of PRD to tetanic stimuli was obtained, nor BIS,
nor haemodynamic parameters (HD) changed with skin incision.
Conclusion: Pupil reflex dilation in response to tetanic stimuli (80 mA)
allows individual titration of Ce remi requirements for BIS and HD stability
after skin incision.

References:

1 Chapman C et al, Psychophysiology, 1999, 36: 44-52.

2 Larson M et al, Anesth Analg, 1993, 76: 1072-8.

3 Barvais L et al, BJA, 2003, 91(3): 347-52.
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Brain function monitoring during off pump cardiac surgery:
the effect of cardiac output on cerebral perfusion in a patient
with severe extracranial vascular disease

P. Zanatta', C. Valfré?, E. Bosco', V. Salandin’, M. Sarpellon’, F. Pinto®

Departement of Anesthesiology, Regional Hospital of Treviso;

2Cardiac Surgery Unit, Regional Hospital of Treviso; *Neurophysiologic
Clinic, Careggi University, Mogliano Treviso, Italy

Background and Goal of Study: Somatosensory evoked potential (sep) mon-
itoring has been shown to be sensitive for detecting cerebral ischemia and
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represent an alternative to near infrared spectroscopy, transcranial doppler and
to eeg for intraoperative brain monitoring. This report focuses on cerebral neu-
rophysiologic modifications related to a reduced cardiac index and how to
manage cerebral ischemia.

Materials and Methods: A patient with occluded internal right carotid and
left vertebral artery and a 50% stenosis of left internal carotid artery, poor con-
trolled hypertension, diabete mellitus, instable angina, underwent to a con-
tinuous intraoperatively monitoring with bilateral sep from median nerve
stimulation.

Results and Discussions: The cardiac index noticeably decrease during the
anastomosis on the obtuse marginal and circonflex coronary arteries because
the heart was displaced; the right sep suddenly disappeared and the patient
became anisocoric, right > left. The right sep reappeared after 10 minutes
because the blood pressure was increased with norepinephrine injection;
during this time the volemia was also increase with packed red cells and the
brain metabolism was reduced doubling the minimum alveolar concentra-
tion of isoflurane.

Post Heart enucleati
induction reaction” End surgery
Right Left Right  Left Right Left Right Left
N;0/P25 latency 22.67 23.83 - 2554 +0.08 2386+0.13 2552 +0.08 25.15 23.35
(msec)
N;0/P25 1922009 251+0.13 002 1.83+0007 1.03+03 2004 1.67 = 0.03 1.68 = 0.01
amplitude (uV)
CF (pulse/min) 80 60 65 65
SAP (mmHg) 135 130 173 146
MAP (mmHg) 84 91 114 95
DAP (mmHg) 58 70 76 67
CVP (mmHg) 18 24 27 18
“CPP” (mmHg) 66 67 87 77
Gl (Vmin/m') 29 1.8 18 26
SVRI (dyn.sec. 1820 2977 3866 2369
m'/em?)
PaCO; (mmHg) 38 39 40 405
Sa0; (mmHg) 100 100 100 100
Hb (g/dl) 10 10 12 12
T(C) 36.2 35 348 35
Norephi - - 0.08 -
(mcg/Kg/h)
Volume load 500ml coll. +2 blood U.
MAC 07 07 14 1

(Et isoflurane)

The patient didn’t develop perioperative neurological complications and was
discharged at home after sixth day.
Conclusions: The low cardiac index produced by the heart enucleation pre-
dispose patients, at high risk for stroke, to a reduction of the cerebral blood
flow and brain ischemia. Intraoperative sep monitoring seems to provide valu-
able information regarding the functional status of brain early enough to reverse
the effects of ischemia and restore normal cerebral function.
Reference:
1 Ueno T. Jpn J Thorac Cardiovasc Surg. 2005 Mar; 53(3):1.
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Monitoring of cerebral perfusion during carotid
endarterectomy

J. Pavlikovd, O. Hrazdilova

Department of Anesthesiology and Intensive Care, St. Anne University
Hospital Brno, Czech Republic

Background and Goal of Study: The goal of the study was to prove intra-
operative monitoring of brain blood perfusion by cerebral oximeter during
carotid endarterectomy to prevent cerebral ischemia. Cerebral oximeter is a
device that uses near-infrared spectroscopy to measure changes in the bal-
ance between oxygen supply and demand within a sample of blood in the
cerebral cortex (Regional Oxygen Saturation, rSO,). Normal cerebral rSO,
values range from 55% to 75% in the majority of the population. Studies
have shown that rSO, values below 50% for long periods of time and below
40% for short periods of time or changes of more than 20% from baseline,
are associated with an increased incidence of neurological complication.
Materials and Methods: For intraoperative cerebral ischemia, hypoperfusion,
and cerebral emboli monitoring during carotid endarterectomy was used neu-
rological assessment and cerebral oximeter. The t-test was used for statistical
analysis.

Results and Discussions: We examined 50 Czech subjects (Caucasians;
16 women and 34 men). Regional anesthesia was used (superficial and deep
cervical plexus block). 25% of patients within a period of carotid clamping
fallen unconscious with necessity of shunt insertion. Cerebral rSO, values
decreased on average of 18% from baseline, and it always preceded neuro-
logical complications (p < 0.001). 19% of patients during a period of carotid
clamping minor neurological complications. Cerebral rSO, values decreased
on average of 10%, and it always preceded neurological complications
(p < 0.001).
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Conclusion(s): Cerebral perfusion monitoring during carotid surgery is nec-
essary for prevention of neurological complications. Our results show that
cerebral oximeter is more sensitive than conventional neurological assessment.
This method is also more comfortable for patients because it makes possible
to use analgosedation in anxious patients during regional anesthesia and is
very reliable for cerebral perfusion monitoring during general anesthesia too.

A-105
Cerebral oxymetry monitoring after carotid endarterectomy
or stenting

M.I. Rochera’, C. Vazquez', M. de Miguel', A. Gonzalez', M. Roca’,
B. Alvarez?, M. de Nadal'

"Department of Anesthesiology, Vall d Hebron Universitary Hospital;
2Department of Angiology and Vascular Surgery,
Vall d Hebron Universitary Hospital, Barcelona, Spain

Background and Goal of Study: Hyperperfusion syndrome (HP) is a rare
but potentially grave complication after carotid endarterectomy (CEA) or stent-
ing (CS) (1). Intraoperative regional cerebral oxygen saturation (rSO,) monitor-
ing can identify patients at risk for HP after CEA (2). The goal of this study was
to determine whether intra or postoperative changes in rSO, could help to
identify patients at risk for HP after CEA or CS.

Methods: 42 patients scheduled for elective severe carotid stenosis repair
were studied; 24 underwent CEA and 18 CS. Bilateral rSO,, mean arterial
blood pressure (MAP) and periferal oxygen saturation (SpO,) were continu-
ously monitored intraoperatively, at arrival to postanesthesia care unit (PACU)
and 12 hours postoperatively. All patients underwent strict control of post-
operative blood pressure. Changes in rSO, (ArSO,) were calculated between
T1 (basal awake), T2 (after declamping), T3 (PACU arrival), 1, 6 and 12 hours
postoperatively (T4—T6) and PACU discharge (T7). Changes in MAP and SpO,
were also recorded, as well as the postoperative incidence of cephalea,
seizures or neurological events. Repeated measures ANOVA with post-hoc
test and Pearson’s correlation coefficient were used for statistical analysis.
Results: One patient had to be excluded because of intraoperative angina.
From the remaining 41 patients (30 M, 11 W, mean age 73 = 10 years, 55-92),
11 (27%) had contralateral severe ICA stenosis. None of the patients had
adverse neurological outcome. No significant changes in ArSO, were
observed; however, patients with severe contralateral stenosis showed sig-
nificant changes in ArSO, between T2-T3, T2-T4 and T2-T5. A positive cor-
relation betweeen rSO, and MAP for ipsilateral ICA (r, = 0.244, p < 0.001)
was found.

Conclusions: This study did not show significant changes in rSO, immedi-
ately after repairing the carotid circulation or in the immediate postoperative
period relative to preoperative values. Nevertheless none of the patients had
symptoms of HP to be identified by cerebral oxymetry.

References:

1 van Mook, Rennenberg RJ, Schuring GW. Lancet Neurol. 2005; 4:877-88.

2 Ogasawara K et al. Neurosurgery. 2003; 53:309-315.
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Comparison of CSM and BIS monitoring during EUS of upper
gastrointestinal tract

S. Turi, M. Gemma, A. Albertin, D. Poli, P.C. Bergonzi, E. Dedola

Department of Anesthesiology, San Raffaele Hospital, Vita-Salute
University, Milan, Italy

Background and Goal of Study: The aim of this study was to compare the
performance of CSM and BIS during induction of and emergence from
propofol-induced anaesthesia in patients undergoing upper gastrointestinal
tract Endoscopic Ultrasonography (EUS).

Materials and Methods: 52 patients, ASA physical status < 3, scheduled for
upper gastrointestinal tract EUS were investigated. Anesthesia was performed
using a target-controlled infusion for administering propofol. Initially, a target
plasma concentration of 4 mcg/ml was chosen; after introducing the ultra
sound probe the target was modified by the anesthesiologist if the sedation
was not considered adequate. BIS and CSM index values were automatically
recorded at intervals of 5s during the procedure. The time of start of TCI, loss
of verbal contact, loss of eyelash reflex, introduction of the ultrasound probe,
stop of TCI, spontaneous opening of eyes and regain of verbal contact were
recorded, together with the calculated plasma and effect site propofol concen-
trations. In order to detect a significant difference between the distribution
values of these two indicators of anaesthesia depth we calculated a sample
size of 49 patients.

Results and Discussions: Good correlation between BIS and CSM was found
by linear regression analysis. Performance prediction was assessed using
the Pk value at each clinical marker. We found prediction probability during
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induction of hypnosis to be better for BIS than for CSM for both loss of con-
sciousness and loss of eyelash reflex. Both methods had a similar performance
in predicting the events which marked emergence from anaesthesia. Pk for eyes
opening was 0.93 for CSM and 0.94 for BIS, and it reached 0.98 for both tech-
niques in predicting the ability to answer a complex question.

Conclusion(s): BIS monitoring shows a greater prediction probability during
induction of hypnosis. CSM and BIS have the same prediction probability
during emergence of sedation.

A-107

Time delay of EEG index calculation: analysis of Narcotrend,
Bispectral and Cerebral State Index using recorded EEG signals
R. Zanner, S. Pilge, G. Schneider, M. Kreuzer, E.F. Kochs

Department of Anaesthesiology, Klinikum rechts der Isar, TU Muenchen,
Munich, Germany

Background and Goal of Study: Monitoring of anesthetic depth with EEG
derived parameters may detect awareness and thereby help to decrease the
incidence of awareness. All currently available indices need some time to
react to a change in the state of consciousness. The exact amount of time is
unknown. In a previous study using artificial EEG signals (1), we found con-
siderable latencies for the Bispectral Index (BIS), the Cerebral State Index
(CSI) and the Narcotrend Index (NCT). The aim of this study was to evaluate
our experimental results with recorded EEG signals.

Materials and Methods: From a patient database, recorded EEG signals
were identified which generated constant BIS, CSI and Narcotrend Index
values, indicating “awake”, “general anesthesia” and “deep anesthesia” (total
suppression of cortical activity). After a switch from one simulated state of
consciousness to another, the time necessary for all indices to adjust the
displayed index was recorded.

Results and Discussions: The results were comparable to the ones obtained
using artificial EEG signals. The indices showed latencies between 25 and 180
sec. before the new state was indicated. Again, latencies for display of new
index values were different between ascending and descending values.

Change in Input Signal Time to new index (s)

From To BIS NCT Csl
Deep anes General anes 60 60 50
General anes Awake 20 145 34
Awake General anes 70 25 26
General anes Deep anes 60 75 50
Deep anes Awake 65 180 48
Awake Deep anes 70 60 46

Conclusions: Our results indicate a limitation for the use of the tested
monitors in prevention of recall of intra-operative events and for pharma-
codynamic studies.

Reference:

1 Pilge et al. Anesthesiology, in press.
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Depth of anaesthesia and the seizure time after
electroconvulsive therapy

O. Fuerst, W. Wilhelm, U. Grundmann, C. Bauer, R. Larsen, S. Kreuer

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

Background and Goal of Study: Electroconvulsive therapy (ECT) is a pos-
sible treatment of endogenous depression. The success correlated with the
duration of seizure activity. This study was designed to investigate the influ-
ence of depth of anaesthesia on seizure duration.

Methods: With IRB approval and written informed consent, 5 adult patients
scheduled to undergo multiple ECT were studied. The patients were rando-
mised to receive a propofol TCl effect compartment concentration (Diprifusor,
AstraZeneca, Germany) during ECT of 3.5, 4.0 or 4.5 ugml~'. The EEG was
recorded continuously using an Aspect A-2000 BIS monitor (version XP) and
the Narcotrend monitor (version 4.0). Before 1 mgkg~" succinylcholine was
administered a tourniquet applied to the upper arm was inflated to isolate
the circulation to the arm and permit the assessment of motor seizure activ-
ity. The electroshock stimulus was delivered unilaterally to the nondominant
cerebral hemisphere using an ECT stimulator (Thymatron DGx; Somatics
Inc., USA). The electrodes were placed in standard frontotemporal and parietal
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positions and the energy setting ranged between 30% and 100% of 504 mC.
The duration of seizure activity were calculated as the time intervals from the
ECT stimulus until cessation of tonic-clonic motor activity in the isolated arm
(motor seizure time; MST) and until the EEG activity was suppressed (EEG
seizure time; EST). Data are mean = SD.

Results: A total of 30 ECT procedures (10 at each propofol effect site concen-
tration) were investigated. The patients received between 4 and 8 ECT proce-
dures. Mean durations of both motor (18.5 + 9.3s) and EEG (29.9 = 14.35)
seizure activity were not correlated with the randomized 3 propofol effect site
concentrations or with immediate pre-ECT BIS or Narcotrend index values.

MST (sec) EST (sec)
3.5 pg/ml 19.8 = 11.1 31.3 + 13.1
4.0 pg/ml 164 =71 27.7 = 12.6
4.5 pg/ml 19.3 £ 94 30.5 + 19.0

Conclusion: We found no correlation between depth of anaesthesia and
duration of the seizure activity.

A-109

The effects of electromyographic activity on the bispectral
index during combined anaesthesia

P. Panousis, R.J. Litz, T. Koch, A.R. Heller

Department of Anaesthesiology, Universitty Hospital Carl-Gustav-Carus,
Dresden, Germany

Background and Goal of Study: The bispectral index (BIS) is a monitor sys-
tem designed for the assessment of anaesthetic depth. However, electromyo-
graphic activity may influence the accuracy of the assessed anaesthetic
depth. We report six cases in which increases of BIS during anaesthesia did
not reflect wakefulness, rather than increased neuromuscular activity.
Materials and Methods: After institutional approval patients participated in a
study investigating the effects of thoracic epidural analgesia on the end-tidal
desflurane requirement under combined anaesthesia. Anaesthetic depth was
assessed by the PRST score, the OAA/S scale, the Narcotrend and the BIS XP.
Results and Discussions: As electromyographic activity incrementally
increased in six patients as a sign of recovery from the neuromuscular block-
ade, the BIS value increased from a range of 40-55 to 70-80, indicating
thereby an inadequate anaesthetic depth. The anaesthetic depth recorded
by Narcotrend™ and the clinical signs remained unchanged. End-tidal con-
centration of desflurane was set to an age adapted 1 MAC. Despite that
intervention, BIS value remained unchanged and patients received remifen-
tanil intravenously without any effect on the BIS value. None of the patients
reported intraoperative awareness or recall after surgery. Although the BIS
XP provides an indicator for EMG activity, the new BIS XP platform fails in
some occasions to assess accurately the anesthetic depth, above an elec-
tromyographic activity of 35dB.
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Conclusion(s): The BIS XP fails in some occasions to assess accurately the
anesthetic depth, above an electromyographic activity of 35 dB.
References:

1 Bruhn J. Anesthesiology 2000.

2 Lanier WL, Anesthesiology 1994.
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Does the Cerebral State Index differentiate between
consciousness and unconsciousness - a prospective
patient study

S. Pilge, J. Blum, M. Kreuzer, G. Schneider, E.F. Kochs

Department of Anaethesiology, Klinikum rachts der Isar, Technische
Univeritdat Mdchen, Miichen, Germany

Goal of Study: The Cerebral State Index (CSI) indicates the hypnotic com-
ponent of anaesthesia. Aim of the study was to evaluate the ability of CSI to
separate consciousness from unconsciousness in surgical patients with dif-
ferent anaesthetic regimens.

Methods: After approval from the university’s ethics committee, 35 patients
undergoing elective surgery were enrolled in the prospective clinical study.
Patients were assigned to receive anaesthesia according to clinical standard
practice: 12 patients received propofol-remifentanil (TIVA), 12 propofol-sulfen-
tanil-sevoflurane (sevoflurane) and 11 propofol-sufentanil-isoflurane (isoflu-
rane). During induction and emergence of anaesthesia, patients were asked
every 15 seconds to squeeze the investigator’s hand. Tunstall’s isolated
forearm technique [1] was applied during administration of neuromuscular
blocking agents. Consciousness was determined as response to verbal
command with either eye opening or hand squeezing. Prediction probability
(Px) [2] was calculated from CSI values 15 seconds before and 30 seconds
after loss and return of consciousness.

Results: Prediction probability to separate consciousness from unconscious-
ness at induction and emergence were calculated for all patients and for the
different types of anaesthetics respectively:

Induction Emergence Both
Total 0.81 0.60 0.70
TIVA 0.81 0.68 0.74
Sevoflurane 0.89 0.62 0.72
Isoflurane 0.79 0.53 0.65

Conclusion: The data set represents clinical conditions. The short interval of 15
seconds between asking the patients to squeeze hand allows a close definition
of the clinical endpoints. Thus, a Py of 0.7 indicates a reasonable differentiation
between consciousness and unconsciousness. Performance at induction was
better than at emergence. Overall results were best in the TIVA group.
References:

1 Tunstall ME, BMJ 1977; 1:1321.

2 Smith WD et al., Anesthesiology 1996; 84:38-51.

3 Zhong T et al., Br J Anaesth 2005; 95(6):798-802.
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Narcotrend monitoring prevents fluid overload during colonic
surgery under combined anaesthesia

P. Panousis, T. Koch, A.R. Heller, R.J. Litz

Department of Anaesthesiology, University Hos Carl-Gustav-Carus,
Dresden, Germany

Background and Goal of Study: Perioperative fluid overload is associated
with increased postoperative morbidity (1). During anaesthesia hypotension
may occur and is often treated by increasing i.v. volume supply. However,
hypotension may be related to an inadequate anaesthetic depth as
assessed by clinical signs such as the PRST score. We therefore evaluated
the fluid requirement during colonic surgery to a standardized depth of anaes-
thesia by means of Narcotrend monitoring.

Materials and Methods: After institutional approval, 40 patients scheduled
for colonic surgery under combined anaesthesia, randomly received either
desflurane or sevoflurane in nitrous oxide for maintenance of general anes-
thesia. Intraoperative analgesia was provided by epidural ropivacaine 0.3%
and 10 n.g sufentanil. At 1 MAC for both volatile anaesthetics, the fluid infu-
sion rate was adjusted in order to maintain mean arterial pressure (MAP) and
heart rate (HR) = 20% of baseline values. Central venous pressure was
maintained between 5-10 mmHg. The end-tidal concentration of the volatile
anaesthetics was then reduced to reach a Narcotrend stadium D1 (50-55)
and fluid infusion was re-adjusted in order to maintain MAP, HR, and CVP
within the above mentioned target values.

Results and Discussions: During the 1 MAC period an infusion rate of
9.7 = 1.4ml/kg/h of lactated Ringers’ solution was necessary to maintain
haemodynamics, while at Narcotrend stage D1 the infusion rate could be
reduced to 5.9 = 1.4ml/kg/h (p < 0.001). The individual adjustment of the
anaesthetic depth leads to a reduction in intraoperative fluid requirement,
thereby minimizing the risk of intraoperative fluid overload and providing
stable haemodynamics.
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Conclusion(s): In patients undergoing colonic surgery under combined
anaesthesia, adjustment of anaesthetic depth by means of Narcotrend mon-
itoring allows a reduction in the amount of intraoperative fluid supply.
Reference:

1 Brandstrup et al. Ann Surg 2003.
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Narcotrend (NT) monitoring depth of anesthesia in
gynaecologic surgery: a comparison with Bispectral
Index (BIS)

F. Giambartino®, S. Pirri', F. Dones', M. Farbo', F. Lo Cascio', L. Scimeca’,
G. Alagna'

"Department of Anesthesiology, University Hospital P. Giaccone of Palermo,
Italy

Background and Goal of Study: We assessed the depth of anaesthesia
with NT monitoring compared to BIS monitoring.

Materials and Methods: We studied 60 ASA I-ll pts undergoing elective
gynecologic surgery. Premedication: atropine 0.01mg/kg, midazolam
0.03mg/kg i.v. Induction: TIVA with propofol 4mcg/ml, remifentanil
0.25 mcg/kg/min, cisatracurium 0.2 mg/kg. We registered NT and BIS values
(like coupled data) during 8 times (T): T1-pts: awake, T2:induction,
T3:laringoscopy, T4:10T, T5:skin incision, T6:peritoneal incision, T7:stop anes-
thesia, T8:eyes open.

Results and Discussions:

Table 1. Stat. analysis:

Monitor Time registr. Mean® E. Std —95,00% +95,00%
BIS T1 90.33 0.51 89.29 91.38
T2 66.37 0.49 65.35 67.38
T3 5417 1.07 51.97 56.36
T4 5417 1.07 51.97 56.36
T5 46.67 0.95 44.73 48.61
T6 4717 0.58 45.98 48.36
T7 48.17 0.51 4713 49.21
T8 90.73 0.70 89.30 92.17
NT T1 87.27 (BO) 1.07 85.08 89.45
T2 50.83 (E1) 2.76 45.18 56.49
T3 49.63 (D1) 1.34 46.90 52.37
T4 49.27 (D2) 1.61 45.97 52.56
T5 50.27 (E1) 1.21 47.79 52.74
T6 51.07 (E1) 0.96 49.11 53.02
T7 51.00 (D1) 0.64 49.69 52.31
T8 88.13 (B0) 0.87 86.35 89.91
(YM.m.q.

The results (Tab.1) (ANOVA) show that except for 2nd time, BIS score of
60-40 is correlated to NT score of D-E. There’s no differences between the
2 monitoring systems during the different stages of anesthesia (F = 1.417;
p = 0.2438).

Conclusion(s): BIS values between 60 and 40 are correlated with NT Index

values between “D” and “E” indicating either adequate anaesthesia, without

awareness.

Reference:

1 Kreuer S et al. The Narcotrend, a new EEG monitor designed to measure the depth
of anesthesia. Anaesthesist 2001;50.
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Monitoring depth of anesthesia with Bispectral Index (BIS)
and Narcotrend (NT) during caesarean section

F. Dones’, F. Giambartino®, S. Pirri', M. Cataldo’, M.F. Dones’, A. Sansone’
"Department of Anesthesiology, University Hospital IMI of Palermo, Italy

Background and Goal of Study: Evaluating the risk of awareness and the
influences on Apgar Index (A.l.), monitoring the depth of anesthesia with
Bispectral Index (BIS) and Narcotrend (NT) related to the applied anesthesi-
ologic protocol.

Materials and Methods: 40 pts primiparae, 33 = 3 ys, A.S.A I-ll, have been
enrolled. Anesthesiologic protocol: induction with TPS, paralysis with
cisatracurium, OTI, normocapnic ventilation in O,/N, at 50% + sevoflurane
3% up to an End-tidal of 1.4 = 0.1%, obtained in about 2 min. The monitoring
was carried out as a rule. The anesthesia level has been evaluated with NT and
BIS, by outlining and comparing data at induction, at I, Ill and then every
3 minutes until foetal extraction. The A.l. was registered at 1 and 5 min.
Results and Discussions: All the pts at induction reached with NT index
between D and E corresponding to BIS values between 35 and 40, at 1 min
between C and D and 40 =10, from 3 to the extraction between C and D and
45 = 10. The A.l. at 1 min was in media 8 + 1, at 59 + 1.
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Conclusion(s): The anesthesiologic protocol we used revealed neither inci-

dence of awareness not influences on foetal outcome. Furthermore we can

consider reliable the monitoring with NT.

Reference:

1 Yeo et al. BIS in assessment of adequacy of general anesthesia for lower segment
caesarean section. Anesthesia and Intensive Care, 2002 Feb,30(1):36-40.

A-114
Does pEEG monitoring predict implicit recall?
P. Panousis, D. Neubauer, A. Brocke, T. Koch, R.J. Litz, A.R. Heller

Department of Anaesthesiology, University Hospital Carl-Gustav-Carus
Dresden, Dresden, Germany

Background and Goal of Study: The BIS and Narcotrend are two evaluated
monitor systems for assessment of anaesthetic depth. The present study was
designed in order to evaluate the ability of these monitor systems to detect
intraoperative explicit and implicit recall during major abdominal surgery under
combination of thoracic epidural analgesia (TEA) and general anaesthesia (GA).
Materials and Methods: After institutional approval and written informed con-
sent, 60 patients (ASA II-1l), undergoing major abdominal surgery in combined
anaesthesia, were randomly assigned to 3 groups receiving 10 ml ropivacaine
0.5% and 5 g sufentanil, 10 ml ropivacaine 0.2% and 5 pg sufentanil and
placebo 10 ml NaCl 0.9% (groups 1-3 respectively) every 60 minutes for intra-
operative analgesia. Anaesthetic depth was assessed by the Narcotrend and
BIS monitor systems as well as by the clinical signs measured by the PRST-
score and the OAA/S-scale. After induction of GA and at a stable anaesthetic
depth, patients received 20 different word associations via headphones, e.g.
yellow-banana and a short story in order to detect intraoperative explicit and
implicit recall. Patients were interviewed directly after surgery.

Results and Discussions: None of the patients reported explicit recall.
Regarding implicit recall, positive word association test occurred at BIS and
Narcotrend stages which are considered to indicate sufficient anaesthetic
depth. Narcotrend values poorly correlated with the association test, whereas
the BIS values showed a trend to a correlation.

4 Mean BIS
R? linear = 0.115

60 p=0.078

*0

(0 Mean Narcotrend
R? linear = 0.057
p=0.42

BIS/Narcotrend (%)

0 1 2 3 4

Positive word association test

Conclusion: BIS and Narcotrend monitors correlated only poorly with
implicit recall after anaesthesia. However, the BIS had a better correlation but
closely failed to reach significance in our trial. Therefore further investiga-
tions in a larger trial are necessary.

A-116

Comparison of a target controlled infusion system and
manual infusion of propofol in routine anesthesia care
C. Ryll, K. Herold, J. Baars, B. Rehberg

Department of Anaesthesiology, Charité — Universitaetsmedizin Berlin,
Campus Mitte, Germany

Background and Goal of Study: Although target controlled infusion (TCI)-
systems are already widely used to obtain constant plasma levels of intra-
venous anesthetics, there have been only a few studies comparing the
efficacy of TCl in routine practice with conventional manually controlled infu-
sion (MCI). We hypothesized that a TCI system would particularly help anes-
thesiologists at the beginning of their training to control depth of anesthesia
and shorten recovery times due to reduced concentration variability".
Materials and Methods: After ethics committee approval and informed
consent, 100 ASA I-lll patients were randomized to either the TCI (Fresenius
Base Primea, Schnider model) or MCI groups. Six anesthesiologists with
less than 2 years of experience performed TCI or MCI with propofol and
remifentanil. They were asked to assess depth of anesthesia subjectively at
regular intervals, blinded to concomitant BIS recordings. Propofol concen-
trations were recalculated in the MCI group from the dosing history using
STANPUMP software. Results are given as means + SD.
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Results and Discussions: The propofol concentration in both groups was
similar during surgery (3.2 = 0.6 mg/I in the TCI group and 3.0 = 0.7 in the
MCI group), corresponding to identical (and rather low) mean BIS values of
31 for both groups. However, mean calculated propofol effect compartment
concentration at the time of intubation was with 7.4 + 2.6 mg/I significantly
higher in the TCI group than in the MCI group with 6.4 = 2.7 mg/Il, with
correspondingly lower BIS values. Correlation of subjective assessment of
anesthetic depth with BIS values was not different in both groups, neither
were the times of end of propofol infusion until return of consciousness or
until extubation.

Conclusion(s): Relatively inexperienced anaesthesiologists achieved a sim-
ilar time profile of propofol concentrations using a TCI system compared to
conventional manually controlled infusion of propofol. Only at the time of
intubation they used a higher concentration of propofol during TCI anaes-
thesia. The TCl system did neither alter control of anesthetic depth nor
recovery times.

Reference:

1 Hu C et al. Anesthesiology 2005; 102: 639-45.

A-117

Usage of the BIS in the monitoring of the CNS reaction during
neurosurgical procedures

A. Skudre, B. Mamaya, |. Vanags, J. Stepanovs

Department of Anesthesiology, Clinical Hospital “Gailezers”, Latvia Riga
Stradins University, Riga Latvia

Background and Goal of Study: In neurosurgical procedures we must pre-
vent haemodynamic reactions. Haemodynamic responses are the most com-
monly used clinical measures to judge anaesthetic depth and adjust dosage,
and it may be influenced by disease, drugs and surgical techniques and inter-
patient variability [1-3]. This study aimed to investigate the Bispectral Index
(BIS) and the effect of haemodynamic reactions during surgical operations for
patients with aneurismal subarachnoid haemorrhage (SAH) and brain tumours.
Materials and Methods: The ethical committee of the hospital approved
the study. 40 patients, ASA Ill, ageing 20-82, undergoing elective neurosurgery
were randomised into two groups: | group patients with aneurismal sub-
arachnoid haemorrhage (SAH) (n = 20), when aneurysm was preparated
and temporary clipping done, Il group with brain tumours (n = 20), when
dura mater was opened and brain tumour evacuated, Il A — with detected
seizure activity (n = 10), Il B without seizure activity (n = 10). Induction tech-
nique was standardised with Midazolam 5 mg, Thiopental 4 mg/kg~", Fentanyl
(F) 3 wg/kg ! and Atracurium 0.6 mg/kg~'. Anaesthesia was maintained with
Sevoflurane (Sevo) and mixture 50% O, in air. The concentration of Sevo
was titrated to maintain BIS among 30-45 during the surgery. Fentanyl and
Atracurium were added in requirement perfusion. The mean blood pressure
(MAP), ECG, HR, the end tidal Sevo concentration, MAC, capnography,
SpO, and BIS module has been developed. Cerebral perfusion pressure was
maintained above 70-80 mmHg. The data were analysed with unpaired
t-test and confidence interval analysis.

Results: In the | group BIS index for 40% of the patients increased from
30-45 to 60 during surgery, but without MAP and HR satisfied changes. In the
Il A group BIS index increased for 50% of the patients (deeply situated brain
tumours) to 60, also without MAP and HR changes and than Sevo and/or F
was added. In Il B group BIS index was 30-45 or less without satisfied
haemodynamic changes and need for hypnotics and analgesics addition.
Conclusion: Assessment of BIS in the neurosurgical procedures is very useful
monitoring, because it is an earlier parameter than haemodynamic changes.
References:

1 Taha A.M.R., Hassan M. QMJ 2003; 12 (1): 1-4.

2 Schneider G. et al. JNA 2002; 14 (1): 7-11.

3 Nunes C. et al. JNA 2005; 17 (2): 110-114.

A-118

Relationship between bispectral index and propofol
concentrations during target-controlled infusion anesthesia:
a comparative study, children versus young adults

A. Rigouzzo, V. Piat, M. Delorme, J. Malillet, P. Richard, I. Murat, I. Constant
Department of Anesthesia, Trousseau Hospital, Paris, France

Background: In children, bispectral index (BIS) is poorly investigated under
target-controlled infusion (TCI) of propofol (P). The aim of this study was to
compare relationship between P concentrations and BIS in children (C) ver-
sus young adults (A) anaesthetized with TCI of P.

Materials and Methods: After IRB approval and informed consent, 26 pre-
pubertal children (9 = 2yr) (group C) and 26 postpubertal subjects
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(20 = 6yr) (group A), scheduled for middle-ear surgery were included.
Propofol was infused with TCI system (Alaris) using Kataria’s model in C, and
Schnider’s model in A. TCI of P was used for standardized induction and
maintenance of anaesthesia (40 < BIS < 60). After the end of surgery, 2
steady-state periods of 10min were obtained in each subject: one corre-
sponding to a BIS of 50, and the second corresponding to a target effect-
site concentration (Ce) randomly assigned between 2 and 6 pg/ml. At the
end of each period, blood P concentrations (Cm) were measured by HPLC
and, Ce and BIS were recorded.

At BIS50, Ce and Cm were compared between C and A (ANOVA for

repeated measures). Data at fixed Ce were used to assess relationship
between BIS, Ce and Cm of P with linear regression (Staview, Abbacus)
(p < 0.05).
Results: At BIS 50, Ce and Cm were higher in C than in A: Ce50 = 3 = 0.7
vs 2.6 £0.6pg/ml (p<0.05; Cm50=6.1*18 vs 4.5+ 0.9png/ml
(p < 0.01). In both groups, BIS was highly correlated with Ce. The correlation
of BIS with Cm was also significant but to a lesser degree. (Figure)
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Conclusion: In children as in adults, BIS is highly correlated with P data
under TCI. Our results suggest that the BIS may be useful in children receiv-
ing P anesthesia.

A-119

Preliminary results of data mining in BIS guided
propofol-remifentanil TCI anaesthesia

O. Caelen', E. Engelman?, D. Schmartz?, G. Bontempi', L. Barvais®
Department of Computer Science, Machine Learning Group;

2Department of Anesthesiology, Erasmus Hospital, Free University of
Brussels, Belgium

Background and Goal of Study: TOOLBOX is a software system which
allows saving the archives of BIS guided TCI anaesthesia. The purpose of
the study was to analyse TOOLBOX record files to compare how the anaes-
thetists titrate the hypnotic and analgesic components of a total intravenous
anaesthesia technique according to the phases and types of surgery.
Materials and Methods: The archive files of 34 patients undergoing thyroid
surgery and 29 patients undergoing cardiac surgery with CPB, anaes-
thetised with a BIS (XP2000, Aspect Medical) guided propofol-remifentanil
effect site TCl anaesthesia technique (data recorded every 5 seconds) were
imported in a MySQL database and analysed by the R statistical software
package.

Results and Discussions:

Thyroid before  Thyroid Cardiac before  Cardiac
surgery surgery surgery surgery
Mean Ce propofol 2.8 = 0.9 2.6 + 0.5% 1.3 + 0.6 1.4 +0.4°%
Mean Ce remifentail 31x16 58=*1.9 2614 53=*17
Mean BIS 40.7 = 15.2* 39.3 +8.8% 56.3+ 14" 45.8 = 9%
% BIS 40-60 31.6 38.18 48.7* 66.6°
% BIS < 40 58.6* 59.2% 10.5 25.3%
% BIS > 60 9.8 2.6% 40.8* 8.1%

Ce = effect site concentration; % BIS = percentage of time of BIS values
within the range; Statistical difference of mean propofol Ce, mean and range
of BIS values between thyroid and cardiac surgery before surgery * and dur-
ing surgery $.
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Conclusion(s): When using a propofol-remifentanil effect site TCI anaes-
thesia technique, the analysis of the anaesthetists’ behaviour shows that
they administer the same remifentanil Ce target concentrations during either
thyroid or cardiac surgery but targeted higher propofol Ce and tolerated
lower mean BIS values in ASA 1-2 patients undergoing thyroid surgery com-
pared to ASA 3 patients undergoing cardiac surgery.

A-120
keo values for propofol using different PK/PD data sets
S. Kreuer, J. Bruhn, A. Biedler, K. Wagner, R. Ellerkmann, W. Wilhelm

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

Background: Two different PK/PD models [1,2] are used for propofol com-
puter target controlled infusion systems. The effect site concentrations are
calculated with the kgg value which is the first order rate constant determin-
ing the efflux from the effect compartment. We compared kg, values for
propofol based on Narcotrend (MonitorTechnik, Germany) or bispectral
index (BIS XP, Aspect, USA) during combined epidural/general anaesthesia.
Methods: With IRB approval and written informed consent we investigated
20 patients scheduled for radical prostatectomy. After lumbar epidural
catheterisation, patients received remifentanil solely for induction of anaes-
thesia and 30 mg kg~ "h~" propofol using an infusion system (Graseby 3400,
Graseby Medical Limited, UK). After loss of consciousness the propofol infu-
sion was reduced to 6mgkg~"h~", 45min later propofol was increased to
20mgkg~'h~" and later decreased to 1mgkg~'h~". Propofol plasma and
effect site concentrations were calculated with the recorded propofol infu-
sion rates using the propofol data by Marsh [1] and Schnider [2]. Narcotrend
and BIS index values were determined and their correlation with the respec-
tive propofol effect compartment concentration, obtained by simultaneous
pharmacokinetic-pharmacodynamic modeling, were compared. We used a
variation of the classical fractional E,,x model with two successive sigmoidal
curves. All parameters were calculated as a population fit by NONMEM V in
one step by minimizing log likelihood. For testing statistical significance
between the NONMEM population fits the likelihood ratio test was used.
Results: Using the respective EEG indices as a measure of drug effect the
keo Values were calculated as 0.247 min~" (Marsh) and 0.118 min~" (Schnider)
for BIS and 0.284 min~" (Marsh) and 0.124 min~" (Schnider) for Narcotrend.
The difference between the log likelihood values of the published kg, values
and the calculated values is 51 (Marsh), 592 (Schnider) for the BIS monitor
and 26 (Marsh), 549 (Schnider) for the Narcotrend.

Conclusion: The calculated kg, values differ substantially between the two
PK/PD data sets and from the published values.

References:

1 BrJ Anaesth 1991; 67: 41-8.

2 Anesthesiology 1998; 88: 1170-82.
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Awareness case during surgery and general anesthesia with
BIS above 60 for only one minute and never above 71

P. Amorim?', F. Santos’, F. Lobo', R. Pedroza?, C. Nunes?, C. Pinho?

"Servigo de Anestesiologia, Hospital Geral de Santo Antonio;
°Neuropsicologia, 3Matemética Aplicada, Porto, Portugal

Background and Goal of Study: It is accepted that awareness may occur
if BIS is above 60. However, the sensitivity of BIS to detect awareness is not
known. We report a case of awareness in which BIS was over 60 only briefly.
Case Report: A 40 year-old man with hydrocephalus presented for
ventricle-peritoneal shunt placement. His speech and movements were
slower than normal, but the GCS was 15 and there were no focal deficits.
Anesthesia was with propofol and remifentanil (Remi) by TCI. Rocuronium
was given and tracheal intubation and mechanical ventilation were per-
formed. Non-invasive monitoring and BIS were used. Rugloop software was
used to drive the TCl infusions and to collect data every 5s from Datex AS3
and A2000XP (BIS). For incision Remi predicted effect concentration was
increased to 3ng/ml. Arise in HR and BP occurred and Remi was increased
again. BIS was noted to rise over 60 briefly at several moments, but it
returned to values below 60 without the need of specific action. Following
extubation, the patient spontaneously said that he had felt the surgeons
operating on the head and abdomen, that there was no pain, but that he
could not speak. This report was consistent in several interviews.

Results and Discussions: Data collected during the case were analyzed.
The number of 5-second periods in which BIS was above 60 were counted
and the maximum BIS in each period was noted. Before incision there were
6 periods of BIS above 60 (only one with BIS above 65), lasting a total of 85
seconds. Following incision there were 3 periods, lasting in total 55 seconds.
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These periods occurred over 5.3 minutes. Maximum BIS in each was: 70, 63
and 62. Two months following surgery, the patient was interviewed by a neuro-
psychologist: there was no evidence of post-traumatic stress syndrome.
Conclusion(s): This case shows that awareness may occur even if BIS is
between 60 and 70 for a period of less than one minute. There is data sug-
gesting that BIS should be kept between 45 and 60. When trying to keep BIS
within these limits, it is likely that BIS may go over 60, even if only briefly.
This is compatible with awareness.

A-122
Survey on awareness monitoring during anaesthesia between
spanish anaesthesiologists

N. Fabregas', P. Gambus?, H. Litvan®, G. Solares®, J.A. Alvarez Gomez®
and “Grupo Estudio Despertar Intraoperatorio”

2Department of Anesthesiology, Hospital Clinic i Provincial, Barcelona,
Spain; *Hospital Santa Creu i Sant Pau, Barcelona; *Hospital Marqués de
Valdecilla, Santander

Background and Goal of Study: Awareness during anaesthesia is a seri-
ous adverse event, which can produce psychological consequences to the
patients’. Its incidence has been estimated around 0.13% in the general
surgical population, although it can be significantly reduced by using proper
monitoring?. The goal of this study was to assess the relevance of this prob-
lem amongst anaesthesiologists in Spain.

Materials and Methods: A survey with 21 questions about routine practice
of anaesthesia was designed. All anaesthesiologists attending the 2005 Meeting
of the “Sociedad Espafiola de Anestesiologia, Reanimacién y Terapéutica
del Dolor (SEDAR)” were given the questionnaire. The answers to the survey
were analysed and the results are presented.

Results and Discussion: 473 anaesthesiologists, representing the 31%
of anaesthesiologists registered for the meeting, completed the survey.
General anaesthesia was preferred by 51.3%. Drugs for induction and main-
tenance of anaesthesia were mostly propofol (77% and 21% respectively) or
sevoflurane (12.1% and 70.6% respectively) plus opioids (84 %) and neuro-
muscular blocking agents (NMBA) (81%). Awareness was rated as of great
concern for the surveyed anaesthesiologists (4.5 + 0.8 in a scale from 1 to 5).
221 (46.7%) answered that some of their patients underwent awareness. To
prevent awareness in their routine practice 37.1% used a monitor of hypnosis
(BIS®: 31.2%; Entropy: 4.4%); 31% monitored the haemodynamic parame-
ters and 24.5% the end-tidal inhalatory anaesthetic. 77% answered that
they would always use a depth of hypnosis monitor if they were convinced
about its accuracy, 15.4% only in high-risk patients and 3.8% only when
using NMBA.

Conclusion: Most of the responders would use a monitor of hypnosis if
available. Almost 50% of them stated that some of their patients had expe-
rienced awareness (similar results as an Australian survey?®).

References:

1 Sebel PS et al. Anesth Analg. 2004; 99:833-9.

2 Ekman A et al. Acta Anaesth Scand. 2004; 48:20-26.

3 Myles PS et al. Anaesthesia 2003;58:11-16.
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Prediction of awareness reaction to LMA-Fastrach insertion
and intubation with bispectral index

B.K. Akbay', Y. Demiraran’, G.Y. Sezen', G. Akcali’

"Department of Anesthesiology, University of Abant Izzet Baysal, Duzce
School of Medicine, Turkey

Background an Goal of Study: This study investigates the potential of bis-
pectral index (BIS) monitoring to predict and indicate awareness reaction to
LMA-Fastrach insertion without muscle relaxant and intubation with the
muscle relaxation at the BIS values of 40 to 65 (1).

Methods: After obtaining ethics committee approval 51 patients from ASA
I-Il class who were over 20 years old and to undergo general anesthesia
were included to the study. Intramuscular premedication of 0.1 mg.kg™" of
midazolam was given 30 minutes before induction. Anesthesia was induced
using remifentanil (0.1 mcg.kg~" bolus, followed by 0.1 mcg.kg~'min~7). A
propofol bolus was administered and followed by propofol infusion adjusted
to maintain a BIS level between 40-65. LMA-Fastrach was inserted at a con-
stant BIS value between 40-65. Patients were tested twice in one-minute
intervals for awareness using Tunstall’s isolated forearm technique (IFT-1). A
tourniquet on the dominant arm was inflated to 250 mmHg. Vecuronium
0.1 mgkg~" was injected into the non-dominant arm to provide neuromus-
cular blockade and the patients were intubated. After intubation IFT was
repeated (IFT-2). Haemodynamic parameters and BIS values had been
recorded one-minute intervals for 15 minutes.
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Results: Total of 7 patients showed awareness reaction. Two out of 7 were
following LMA-Fastrach insertion, at the BIS levels 49 and 26. Five out of 7
were following intubation, showed an awareness reaction at the recorded
BIS levels 52, 37, 56, 52. One patient had recall. The weight and the body
mass index (BMI) of the patients in IFT positive group were higher signifi-
cantly (p = 0.02, and p = 0.015 respectively). After LMA-Fastrach insertion
systolic blood pressures were higher significantly in IFT positive patients.
Before intubation systolic blood pressures were higher in IFT positive group
than IFT negative group (p = 0.03) but similar after intubation.
Conclusion: Awareness reaction to intubation with propofol and remifen-
tanil could not be prevented in all patients premedicated with midazolam at
the recommended BIS levels 40-65. BMI over 30 should be considered as a
predisposing factor for awareness reaction to this. study. Using muscle
relaxant may lead to awareness reaction by decreasing BIS levels.
Reference:
1 Schneider G, Wagner K, Reeker W, Hanel F, Werner C, Kochs E. Journal of neurosurgical
anesthesiology 2002; 14: 7-11.
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Is the abdominal pressure-volume relation linear?

J.P. Mulier

Department of Anaesthesiology, AZ Sint-JAN AV Brugge, Belgium

Background and Goal of Study: A pneumoperitoneum with CO, allows
the measurement of the pressure-volume relation (APVR). Is a linear fit
(y = mx + b) sufficient as a description?

Materials and Methods: 30 patients, ASA class | or Il, between 21 and 75
years old, without any abdominal intervention and scheduled for a laparoscopic
surgery were included in this study with approval from the hospital ethical
committee.

Anaesthesia was induced with Propofol 200 mg, Sufentanil 20 g, Nimbex
0.2mg/kg and Sevoflurane 1.5 Mac in a 50% O,/N,O. Patients were asked
to empty the bladder before surgery. The stomach was emptied by suction
through a gastric tube. All the CO, was allowed to escape after insertion of
the trocar. An Olympus insufflator UHI-3 was initialised and a stepwise flow
of 11/min was given. Measurements were taken every 100 ml till the abdominal
pressure reached 15 mmHg. APVR data were fit by a linear least-squares
regression. An r? of 0.95 is assumed to be sufficient.

Results and Discussions: A graph shows the APVR and the fitting of the
first 10 patients.
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The mean and the standard deviation of the coefficients m, b and r? are
given in the table. A first order fit is sufficient.
Conclusion: A first degree linear relation fits all APVR data sufficient.

A-125

Is the verres needle an acceptable inflation tool to measure
the abdominal pressure-volume relation?

J.P. Mulier', B. Dillemans?, T. Sablon?, I. Danneels'

"Department of Anaesthesiology, ?Department of Surgery,

AZ Sint-JanAV Brugge, Belgium

Background and Goal of Study: It is possible to measure the abdominal
pressure-volume relation (APVR) during insufflation through a verres needle.
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Is a measurement through the verres needle acceptable with an insufflation
of 100 ml/min?

Materials and Methods: 10 patients, ASA class | or Il, between 21 and 75
years old, without any abdominal intervention and scheduled for a bariatric
laparoscopic surgery were included in this study with approval from the hos-
pital ethical committee.

Anaesthesia was induced with Propofol 200 mg, Sufentanil 20 g, Nimbex
0.2 mg/kg and Sevoflurane 1.5 Mac in a 50% O,/N,O. Patients were asked
to empty the bladder before surgery. The stomach was emptied by suction
through a gastric tube. After insertion of the verres needle a stepwise insuf-
flation at a flow of 11/min was given with the Olympus insufflator UHI-3.
Measurements were taken every 100 ml till the abdominal pressure reached
15 mmHg. After placement of the trocar the CO, was allowed to escape. The
insufflator was reinitialised and the measurement repeated.

APVR data were fit by a linear least-squares regression. The coefficients
of the fitted linear relations were analyzed by a paired Wilcoxon signed ranks
test. Significant difference cannot indicate an abdominal stiffness change in
such a short time but a measurement error by resistance.

Results and Discussions:

m verres b verres m trocar b trocar
Mean 4.263 6.804 3.454 5.510
Stdev 1.772 2.275 1.550 1.417

The paired Wilcoxon test gives a significant difference for the slope m
(p = 0.005) and the intercept b (p = 0.022) between measurements through a
verres needle compared with measurements through a trocar. No air remained
after the first insufflation as this would shift the APVR in the opposite direc-
tion. Slope and intercept are higher with the verres needle indicating a higher
resistance during measurement with the verres needle.

Conclusion: The verres needle does not allow abdominal pressure meas-
urements at a flow of 100 ml/min. The measured pressure-volume relation is
clearly several mmHg higher compared with the measurement through a trocar.

A-126

Effect of muscle relaxants on the abdominal
pressure-volume relation

|. Danneels’, J.P. Mulier', B. Dillemans?, D. Vandebussche?

"Department of Anaesthesiology, ?Department of Surgery,
AZ Sint-JanAV Brugge, Belgium

Background and Goal of Study: The aim of the study was to evaluate the
effect of muscle relaxants on the abdominal pressure-volume relation.
Methods: 33 patients, ASA class | or Il, and scheduled for a bariatric laparo-
scopic intervention were included in this study with approval from the hos-
pital ethical committee. Age, length, bmi, sex, and gravidity were recorded.
Anaesthesia was induced with Propofol 200 mg, Sufentanil 20 ug, Nimbex
0.2mg/kg and Sevoflurane 1.5 Mac in a 50% O,/N,O. Patients were asked
to empty the bladder before surgery. The stomach was emptied by suction
through a gastric tube. All the CO, was allowed to escape after insertion of
the trocar. The insufflator Olympus UHI-3 was initialised and during a stepwise
insufflation at a flow of 11/min the abdominal pressure and volume were meas-
ured. 20 mg Cisatracurium was given and after confirming muscle relaxation
with a post-tetanic count stimulation, the second insufflation and measure-
ment was done.

Analysis: Pressure-volume data were fit by a linear least-squares regression
and used to calculate the abdominal volume at 15 mmHg pressure. A logistic
regression analysis was done to find the variables determining the abdomi-
nal volume before relaxation. The abdominal volume increase by muscle relax-
ants was analyzed by a paired t test and by a logistic regression analysis for
its variables.

Results and Discussions: Multiparae (p = 0.027) have significantly larger
abdomens. Abdominal volume increased significantly (p = 0.000) 0.95 | with
a large stdv of 1.221. The increase was significantly more in tall patients
(p = 0.047) and in patients with a small abdominal volume before insufflation
(p = 0.003).
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Conclusion: Muscle relaxation during laparoscopy for bariatric surgery helps
to increase the abdominal volume and therefore the surgical visibility, certainly
in a small abdomen.

A-127

Is it possible to measure the abdominal pressure-volume
relation with three points?

J.P. Mulier', S. Van Cauwenberge?, B. Dillemans?

"Department of Anaesthesiology, ?Department of Surgery,
AZ Sint-JanAV Brugge, Belgium

Background and Goal of Study: The abdominal pressure-volume relation
(APVR) can be calculated by measuring many pressure-volume points during
insufflation. This relation was proven to be linear giving an m and b factor.
The APVR might be measured repeatedly during laparoscopy but this takes
a lot of work and time. Measuring three points of the relation should be suf-
ficient and fast to find the APVR. Goal of this study was to test this hypothesis.
Materials and Methods: 10 patients, ASA class | or I, between 21 and 75
years old, without any abdominal intervention and scheduled for a laparoscopic
surgery were included in this study with approval from the hospital ethical
committee.

Anaesthesia was induced with Propofol 200 mg, Sufentanil 20 g, Nimbex
0.2 mg/kg and Sevoflurane 1.5 Mac in a 50% O,/N,O. Patients were asked
to empty the bladder before surgery. The stomach was emptied by suction
through a gastric tube. All the CO, was allowed to escape after insertion of the
trocar. The insufflator Olympus UHI-3 was initialised and a stepwise insuffla-
tion at a flow of 11/min was given. Measurements were taken every 100 ml till
the abdominal pressure reached 15 mmHg. All the CO, was then allowed to
escape. The insufflator was reinitialised and a high flow insufflation till 7, 11 and
15mmHg was given. At each pressure set the actual pressure and volume
was measured when the flow stopped.

The multipoints and the three points measurements were each fitted by a line
giving an m, m’ and b, b’. The m’s and b’s were compared by a paired t-test.
Results and Discussions: No statistical significant difference was found
between both groups.

Conclusion(s): The APVR can be measured by three points initial and dur-
ing the procedure. This allows measurements in all patients and a rapid eval-
uation during the procedure.

A-128

Abdominal perfusion pressure and intra-abdominal pressure
measurements superior to gastric tonometry in prognosing
outcome in patients after ruptured abdominal aortic
aneurysm repair

K. Bieda, P. Sobczynski, R. Szulc

Department of Anesthesiology and Intensive Therapy, University of Medical
Sciences, Poznan, Poland

Background and Goal of Study: Overall mortality in patients admitted to
ICU after ruptured abdominal aortic aneurysm (RAA) repair persist high and
reach around 30-50%. The aim of this prospective observational study was
to evaluate predictive value of abdominal perfusion pressure (APP), intra-
abdominal pressure (IAP) and gastric tonometry in patients who underwent
RAAA repair.

Materials and Methods: We studied 40 consecutive patients of both sexes,
mean age 70 = 10 yrs, presented for RAAA reconstruction. Overall mortality
rate was 30% (12 died). IAP, APP (APP = MAP - IAP), splanchnic perfusion
parameters (PyCO,, Py,CO,), hemodynamic (CVP, MAP), and laboratory
parameters were analyzed every 6 hours for 72 hours postoperatively, starting
from admission to the ICU.

Results and Discussions: Discriminative value and correlations between
analised parameters are shown in tables:

APP IAP P4CO; Pg.aCO;
AUROC 95% Cl  0.673 0.646 0.578 0.583
0.610-0.736 0.592-0.700 0.515-0.641  0.523-0.644
P4CO, Pg.aCO;
IAP r=0.2091 r=0.013
p < 0.0001 p < 0.05
APP r = —0.4664 r=-0.3498
p < 0.0001 p < 0.0001

Conclusion(s):
(1) Intra-abdominal pressure measurement is a valuable prognostic param-
eter in patients undergoing urgent abdominal aortic surgery. IAP value of
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12 mmHg had the greatest sensitivity and specificity to discriminate sur-
vivals and nonsurvivals in the studied group of patients.

Abdominal perfusion pressure was found to be a superior prognostic
parameter compared to IAP. The greatest discriminative power was
achieved at the APP value of 70 mmHg.

Splanchnic perfusion parameters do not appear to have a reliable prog-
nostic value in patients undergoing ruptured abdominal aortic aneurysm
repair. However observed correlations between IAP, APP and splanchnic
perfusion parameters warrants further studies.
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A-129

Changes of gastric intramucosal pH in patients undergoing
laparoscopic and open cholecystectomy under total
intravenous anaesthesia

G. Kostopanagiotou, P. Matsota, A. Pandazi, M. Kitsou, C. Batistaki,
E. Krepi, |. Grigoropoulou

Department of Anaesthesiology, School of Medicine, University of Athens,
Attikon Hospital, Athens, Greece

Background and Goal of Study: Pneumoperitoneum can cause disturbances
in splanchnic perfusion. Gastric intramucosal pH (pHi) reflects splanchnic
perfusion, while different anaesthetic agents and changes in end-tidal PCO,
have been shown that would alter pHi (1, 2). The aim of the study is to compare
the effects of laparoscopic cholecystectomy and open cholecystectomy on
pHi under standardized anesthesia with total intravenous anesthesia (TIVA)
and constant end-tidal PCO,.

Materials and Methods: Twenty one patients subjected to laparoscopic
cholecystectomy (group A) and 21 patients subjected to open cholecystec-
tomy (group B) were enrolled in this study. All patients were of ASA I-1l, aged
20-60 years and received general anesthesia as TIVA with propofol-remifentanil,
while the end-tidal PCO, was constant via ventilatory adjustment. pHi was
assessed using a tonometric nasogastric catheter. Measurements of pHi
were collected at three phases: phase | (after induction of anesthesia before
surgical incision), phase |l (last stitch) and phase Il (15 min after the comple-
tion of surgery, patients were full recovered).

Results and Discussions: No statistically significant differences of pHi meas-
urements were observed between 2 groups at phases | and Il, using the equal
variance Student t-test. In contrast, at phase lll a statistically significant differ-
ence was revealed between the two groups (p < 0.001), due to a decrease
of pHi in the laparoscopic group and a tendency of pHi in open cholecystec-
tomy group to return to the baseline values. Besides, pHi decrease in group A
was within the normal range.

Conclusion(s): Despite inter-group differences in pHi values early postop-
eratively, laparoscopic cholecystectomy under TIVA and normocarbia, does
not cause significant disturbances in splanchnic perfusion.

References:

1 Yagmurdur H, Cakan T, Bayrak A, et al. Acta Anaesthesiol Scand. 2004; 48: 772-777.
2 Thaler W, Frey L, Marzoli GP, et al. Br J Surg. 1996; 83: 620-624.

A-130

Two-stage hepatectomy monitored by ICG-densitometry
in extended right lobe liver tumors

A. Szijarto, B. Hargitai, K. Darvas, P. Kupcsulik

Department of Surgery, Semmelweis University, Budapest, Hungary

Background: Complete resection of hepatic tumors remains the first choice
for curative treatment of primary and secondary liver malignancies. The rea-
son for unresectability is that, often, the remnant liver is of insufficient volume
to support postoperative liver function. The malfunction is still the principal
cause of postoperative death after a major hepatectomy. Various proce-
dures have been developed to induce liver regeneration because liver failure
is related to the amount of remaining functional liver volume. The aim of the
study was to monitor the liver function and the following regeneration by ICG-
densitometry.

Material and Methods: Data were collected during 3 years from 14 patients
with primary (n = 3) or secondary (n = 11) liver tumors who underwent ligation
of the right portal branch (first stage) before major liver resection. The median
age of the patients was 54 years (range 25 to 72 years); 8 men and 6 women.
ICG-densitometry was used to measure the hepatic function. In the pre-, and
postoperative periods, US and CT-guided volumetry was performed to esti-
mate the liver’s regeneration.

Results: Liver resections were performed as a second stage in 8 cases
(trisegmentectomy n = 4; right hepatectomy n = 3; non-anatomical resection
n = 1). The rest of the patients were unsuitable for liver resection because of
postoperative complications. Mortality was nil after the major resections till
now. The ICG-densitometry is able to predict the postoperative liver failure


https://doi.org/10.1017/S0265021506000809

34 Monitoring: equipment and computers

and show predictable data about the actual liver function. According to this
result the optimal time of the surgery is predicable.

Conclusions: These results suggest that two-stage hepatectomy combined
with portal ligation can be safely applied to selected patients, who initially are
considered as unresectable cases. The postoperative liver failure and malfunc-
tion could be predicted by the preoperative ICG-densitometry and the 3D
CT-volumetry procedures.

A-131

Changes in mixed venous oxygen saturation after replacing
suprahepatic veins clamping during anhepatic phase

of orthotopic liver transplant

F. Torcal, F. Pérez-Cerd4, A. Garcia, R. Jimenez, A. Martinez, M. Cortes,
I. del Campo, O. Gonzalez, M. Real, J. Meneu, E. Moreno

Department of Anesthesiology, 12 de Octubre University Hospital of
Madrid, Spain

Background and Goals: We studied the decrease of mixed venous saturation
and cardiac output and the increase of systemic vascular resistance after not
occluded cava vein clamping (piggyback) as well as the recovery of these
measurements after replacing this clamping.

Materials and Methods: A 53-year-old patient with hepatitis C (Child Pugh
class C) underwent orthotopic liver transplant.

Oxygen arterial saturation, heart rate, blood pressure, mixed venous oxy-
gen saturation, central venous pressure, pulmonary arterial wedge pressure,
systemic cardiac output parameters were collected during anhepatic phase
of liver transplant which includes the not occluded cava vein clamping (E),
the inotropic bolus administration (X), the clamping replacement (N) and the
graft reperfusion (R).

Results:
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Conclusions: The clamping replacement after suprahepatic veins reconstruc-
tion into one single vein is a surgical technique that decreases hemodynamic
disturbances in a more effective way than those obtained with inotropic bolus
administration.

A-132

EEG Entropy decreases propofol requirement and maintains
cardiovascular stability during induction of anesthesia

in elderly patients

W.R. Soliman', M. Schreiber', A. Binsaeed?

"Department of Anesthesia, King Khaled Eye, Specialist Hospital, Riyadh,
Saudi Arabia; ?Department of Family and Community Medicine, College of
Medicine, King Saud Un

Background and Goal of Study: EEG Entropy is a recently introduced
monitor to measure the degree of brain hypnosis and anesthesia depth.
Metabolism is extensive for intravenous induction agents including propofol.
Reduction in hepatic blood flow and liver tissue mass in elderly patients
decreases the clearance rates of drugs exhibiting flow-dependent hepatic
metabolism. Subjecting elderly patients to unnecessarily large doses of propo-
fol increases the risk of associated cardiovascular adverse effects. The aim
of this study is to demonstrate reduced propofol requirement and improved
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hemodynamic stability during induction of anesthesia in elderly patients
guided by EEG Entropy.

Materials and Methods: 72 elderly patients ASA I-ll, aged 60-75 years were
enrolled in this randomized control trial. Patients randomly allocated into two
groups. The control group received the recommended dose of propofol
(2 mg/kg) and the entropy group received propofol based on entropy reading
where the endpoint was SE 50 and SE-RE difference less than 10. Narcosis
was confirmed clinically with loss of response to verbal commands and loss of
eyelash reflex. Total propofol dose and hemodynamic changes were recorded.
Results: Data (Mean = SD) are shown in the table

Control group Entropy group

Total dose of propofol 132 =294 90 * 42.5*
Mean arterial pressure Baseline reading 109 + 13.3 112 = 13.8
After induction 77 =133 85 * 15.6*
After intubation 97 + 19.7 101 = 21.7

*P value < 0.01.

Conclusion: Use of EEG Entropy during induction of anesthesia in elderly
patients reduces propofol requirements and maintains cardiovascular stability.

A-133

Correlation and concordance between BIS and State
Entropy during target-controlled infusion of propofol
V. Bonhomme, E. Delfandre, J.F. Brichant, P.Y. Dewandre, P. Hans

Department of Anaesthesia & ICM, University of Liege, CHR de

la Citadelle, University Liege, Belgium

Background: Bispectral Index (BIS) and State Entropy (SE) of the EEG are
used to quantify the hypnotic component of anaesthesia. We evaluated cor-
relation and concordance between those variables during a target-controlled
propofol infusion (PPF TCI).

Methods: With IRB approval, 24 adult consenting patients were enrolled in
the study. BIS (BIS XP™) and SE (M-Entropy™) were continuously recorded
(Rugloop 1I®, sampling rate 0.2-1 Hertz). Initial PPF target was set up at
2.5 ugml~" and increased by steps of 0.5 until a steady-state (SS) level (BIS
between 40 and 50) was achieved. BIS and SE were averaged over 1 min
during baseline (Baseline), at loss of eyelash reflex (LER) and at SS. Least
square linear regression was performed between BIS and SE. A Bland-
Altman’ analysis evaluated the concordance between BIS and SE during the
whole study period, and at Baseline, LER and SS. Data were expressed as
mean (SD). Confidence intervals (95% CI) were calculated to assess statis-
tical significance.

Results: At SS, PPF effect-site concentration was 2.6 (0.4) ugml~' and BIS
value was 43.9 (6.0). A strong linear correlation was found between BIS and SE
(r* = 0.87). Concordance between BIS and SE was poor (95% ClI’s of the mean
difference not containing 0), except at SS. Limits of agreement revealed that a
difference in the range of 20 units can often be observed between BIS and SE.
Conclusions: Correlation was excellent between BIS and SE during PPF TCI
while good concordance only occurred at SS. This discrepancy is not related to
scale differences only, as differences of more than 20 units can be observed.
Differences in calculation algorithms and delays, as well as in shapes of the rela-
tionship between BIS, SE and the level of hypnosis may be other explanations.

Bland-Altman analysis between BIS and SE during the studied conditions

Overall Baseline LER Steady-state

Mean 6.0 (8.6) 7.6 (3.8) 8.3 (11.5) 2.1 (7.5)

difference (SD)
95% Cl of 4.0; 8.0 6.0;9.2 3.5;13.2 -1.0;5.3

mean diff.
Mean + 2SD 211 15.3 31.3 171

(95% Cl) (17.6; 24.6) (12.5;18.1)  (22.9;9.7) (11.6; 22.5)
Mean — 2SD -1 -0.1 —14.7 —12.8

(95% ClI) (—14.6; —7.6) (-2.9;2.7) (-23.1; -6.3) (-18.3; -7.3)
Reference:

1 Bland J.M. and Altman D.G., Lancet, 1986; i: 307-310.

A-134

Effect of an intubation dose of rocuronium on EEG spectral
entropy response to laryngoscopy

V. Bonhomme, J.F. Brichant, P.Y. Dewandre, P. Hans

Department of Anaesthesia & ICM, Liege University Hospital,

CHR de la Citadelle, Liege, Belgium

Background and Goal of Study: EEG Entropy involves State Entropy (SE)
and Response Entropy (RE). RE and RE-SE gradient are thought to be affected
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by nociceptive stimulation. We evaluated the effect of muscle paralysis on
the Entropy response to laryngoscopy.

Methods: With IRB approval, 24 adult consenting patients were enrolled in
this study. Anaesthesia was induced with propofol (PPF) TCI to achieve a
Bispectral Index (BIS XP™) between 40 and 50. Patients randomly received
0.6 mg-kg~" rocuronium (R; n = 13), or the same volume of saline (S; n = 11).
Three min after, a 20 sec laryngoscopy was applied by the same anaesthe-
siologist, blinded to randomisation. BIS, RE and SE (M-Entropy™), mean
blood pressure (MIBP) and heart rate (HR) were continuously recorded (Rugloop
11°, sampling rate 0.2-1 Hertz) and averaged over 1 min. Points of interest were:
2 min after rocuronium or saline (R/S + 2) and 0, 1, 2 and 3 min after laryn-
goscopy (LO to L3). Data (mean =+ SD) were analysed using t-tests or ANOVA's.
P < 0.05 was considered significant.

Results: R/S + 2 PPF concentrations were similar in both groups (R and S:
2.7 + 0.4 and 2.6 + 0.4 ugml~"). HR remained significantly higher in R than
in S during the whole study. Laryngoscopy provoked a significant increase
in MBP, SE and BIS (no difference between groups) and a significantly higher
increase in RE and RE-SE gradient in S than in R.

Conclusions: The increase in RE-SE gradient induced by laryngoscopy is
affected by rocuronium. Muscle relaxants may be confounding in interpret-
ing entropy values.

R/S + 2 LO L1 L2 L3
BIS R 43+6 49+ 8 45 =7 427 42 +7
S 42+9 5115 52 + 15 49 =17 44 + 16
SE R 437 508 44 =8 427 44 =5
S 41 =10 55 = 12 47 =13 43 =13 41 +13
RE R 46 = 8 549 46 =8 45+ 6 46 + 6
S 47 £12 66 = 15 54 £ 16 48 =16 46 = 17
RE-SE R 3+3 42 2+2 2+2 2x2
S 5+3 114 7+5 5+4 5+4
HR (b/min) R 798 849 83 = 10 85 =10 83=x9
S 67 =14 67 =13 68 =17 68 = 16 67 = 14
MBP (mmHg) R 92 + 21 92 + 18 103 + 21 103 = 20 101 = 21
S 84 =12 87 =9 90 = 11 918 898
A-135

Effect of an intubation dose of rocuronium on state and
response entropy during target-controlled propofol
anaesthesia

G. Giwer, V. Bonhomme, J.F. Brichant, P.Y. Dewandre, P. Hans

Department of Anaesthesia & ICM, Liege University Hospital,
CHR de la Citadelle, Liege, Belgium

Background: EEG Entropy proposed to monitor depth of anaesthesia
include State Entropy (SE) computed from EEG and Response Entropy (RE)
computed from EEG and facial muscles activity. We evaluated the effect of
rocuronium on RE, SE and RE-SE during propofol TCI.

Methods: After IRB approval, 24 adult consenting patients were enrolled in
the study. Anaesthesia was induced using a propofol (PPF) TCI to achieve a
Bispectral Index (BIS) value between 40 and 50. Under steady state (SS)
conditions, patients randomly received either 0.6 mg-kg~" rocuronium (R,
n = 13), or the same volume of saline (S, n = 11). BIS (BIS XP™), RE and SE
(M-Entropy™), mean blood pressure (MBP) and heart rate (HR) were contin-
uously recorded (Rugloop II®, sampling rate 0.2-1 Hertz). Each variable was
averaged over 1 min at the following time points: before induction (Baseline), at
SS before rocuronium or saline, and 2 min after (R/S + 2). Data (means + SD)
were analysed using t-tests and ANOVA's. P < 0.05 was considered statis-
tically significant.

Results: PPF effect-site concentrations and BIS at SS were comparable in
both groups. MBP, BIS, RE, and SE were significantly lower at SS and R/S + 2
than at Baseline, without difference between groups. At R/S + 2, the RE-SE
gradient was significantly lower in R than in S.

Conclusions: Neuromuscular block significantly affects the RE-SE gradient
under steady state conditions of propofol anaesthesia. This effect should be
considered when using Entropy for monitoring depth of anaesthesia.

Baseline SS R/S +2

GrR GrS GrR GrS GrR GrS
[PPFleffect-site N/A N/A 27+04 26+04 NA N/A
HR 73.2 = 14.0 69.4 +164 734+76 65.7+45 788+80 66538
MBP 102.0 £ 13.0 101.2*+8.4 89.4 = 16.5* 85.8 +7.4* 923 +0.8" 839 16"
BIS 955 +28 95.0 5.5 446 +53° 431 *7.0" 431 *57" 416 *8.8"
RE 96.7 = 3.0 96.8 + 2.4 474 £81% 428 9.9 461 7.7 46.8=* 11.9"
SE 87.4 +3.8 88.0 +1.8 444 +73" 387 *82° 434*6.5" 41.4*104"
RE-SE 9.3 +1.2 8.8+ 1.5 3.0+ 26" 4.1+ 3.9" 27 27" 5434

* = significantly lower than at Baseline, both groups.
+ = significantly lower in Group R than in Group S.
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A-136
Comparative study of the spectral entropy and bispectral
index during propofol sedation

L. Sanchez-Rddenas, J. Hernandez-Palazén, P. Doménech, S. Burguillos,
V. Nufio de la Rosa, B. Segura

Virgen de la Arrixaca, University Hospital, Murcia, Spain

Background and Goals: Recently, approximate entropy has been proposed
as a new monitor for measuring depth of anesthesia. The aim of this study
was to investigate the dose-response relation of state entropy (SE) and
response entropy (RE) during propofol sedation in comparison with the
Bispectral Index (BIS).

Material and Methods: Fifteen patients were studied without surgical stim-
ulus. Propofol concentrations were increased, subsequently decreased and
newly increased for the patient intubation. SE, RE, BIS, mean arterial blood
pressure and heart rate were recorded during stepwise increasing propofol
(target-controlled infusion, 0.5pg/ml), until loss of responsiveness was
detected by loss of response to command [observer’s assessment of alert-
ness/sedation (OAAS/S) score <2]. Comparison of propofol concentration
with SE, RE and BIS was performed with the Spearman correlation coefficient.
Results: SE, RE, BIS values and propofol concentrations are shown in the
table 1.

Propofol SE RE BIS
0 pg/ml 89 98 97
1 pg/ml 88 96 96
1.5 pg/ml 87 95 91
2 pg/ml 84 91 83
2.5 ug/ml 81 86 79
3pg/ml 72 76 71
3.5 pg/ml 52 56 56

Spearman correlation coefficients for propofol concentration are shown in
table 2.

SE RE BIS OAA/S
r 0.737 0.798 0.897 0.878
P-value 0.000 0.000 0.000 0.000

Conclusion: SE, RE, and BIS revealed similar information about the level of
sedation and allowed to distinguish between different sedation steps with
propofol.

A-137
The effects of acupressure on the bispectral index and
entropy parameters in mentally disabled volunteers

G. Schoell!, A. Schoepfer', L. Wang?, G. Litscher?, F. Kaltenboeck’,
G. Schwarz'

"Department of Anaesthesiology for Neurosurgery and Facial Surgery and
Intensive Care Medicine, Medical University Graz, Austria; 2Research Unit
of Biomedical Engineering in Anaesthesia

Background and Goal of Study: Preoperative care in mentally disabled per-
sons is an anaesthesiological challenge. Acupressure is described to sup-
press bispectral index (BIS) in healthy volunteers (1). The purpose of this
observational study was to investigate the influence of acupressure on bio-
electrical parameters and emotional status in mentally disabled persons.
Materials and Methods: After approval of the local ethics committee twenty
one mentally disabled volunteers (Folstein Mini-Mental Exam score <24)
were studied. Acupressure was applied by stimulating the Yintang point (mid-
point between the two eyebrows) for ten minutes. Endpoints of the study
such as BIS, state entropy (SE), response entropy (RE) and heart rate (HR)
were measured by Datex S/5 Monitor/M-Entropy® (Datex Ohmeda, Helsinki,
Finland) before during and after acupressure. The results of the acupressure
intervention were compared by means of the paired t-test.

Results and Discussions: Data (Mean * SD) before, during and after acu-
pressure are shown in the table:

Before During After p-value
BIS 94.6 = 5.0 86.7 = 14.5 952 + 4.6 < 0.001
RE 959 + 3.5 84.2 £ 257 96.9 = 1.7 ns.
SE 85.8 +5.2 742 =255 87.3+1.2 n.s.
HR 90 * 15 86 = 13 87 * 14 n.s.

All volunteers felt emotionally relaxed.
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Conclusion(s): In our study group we found BIS values significantly
decreased by acupressure. No significant changes were observed for RE,
SE and heart rate. Further randomized studies comparing acupressure
and sedation effects will be needed to determine if acupressure might be
established as an additive therapeutic option in mentally handicapped
patients.

Reference:

1 Litscher G. EJA 2004;21:13-19.

A-138
Monitorization of induced neuroaxial blockade sedation
J.L. Guerrero, E. Matute, E. Alsina, B. Tapia, B. Blanco, R. Roses

Department of Anaesthesiology, University Hospital La Princesa,

Madrid, Spain

Background and Goal of Study: The arousal state of the brain is altered
during spinal anaesthesia (1). Actually, it is not clear that BIS or others devices
could monitor the induced neuroaxial blockade (NB) sedation (2,3). Our objec-
tive was to evaluate the BIS and the entropy monitor during spinal anaesthesia.
Materials and Methods: After obtaining Institutional Review Board approval,
we developed a prospective study that included 20 patients, ASA I-ll, over
60 years old, undergoing spinal anaesthesia, without premedication, for
orthopedics procedures. The NB was realized with bupivacaine 0.5%
(12mg). The sensorial blockade achieved was T8 = 2. Data collected:
OAA/S sedation scale every 10 minutes, response (RE) and state entropy
(SE) and BIS continuously during 60 minutes, and standard haemodynam-
ics. The correlation between OAA/S and SE, RE and BIS was then investigated
with the model independent prediction probability (Pk). Statistical calcula-
tions were performed by Wilcoxon test or ANOVA where appropriated.
Results and Discussions: RE and BIS demonstrate a better correlation
with the OAA/S scale values (Pk 0.81 and 0.82 respectively) than SE (Pk
0.69). The OAA/S, RE and SE shows a significant differences from basal
values after 30 min of NB, the BIS show differences after 40 min (ANOVA
p < 0.05). There were no differences between BIS and RE values along the
study (ANOVA p > 0.05). No significant variations were observed in the
haemodynamics values.

Conclusion: The NB decreased the cortical activity after 30 min, as meas-
ured by OAA/S and depth anaesthetics monitors. OAA/S was a more sensi-
tive value of this induced sedation. BIS and RE also showed a good correlation
with OAA/S scale. It’s possible that the sedation state is detected before
with RE, because is faster than BIS. Although SE has a significant variation
from basal values, it does not seem to have a good correlation with the
induced sedation state.

References:

1 Antognini JF, et al. Br J Anaesth 2003; 91: 233-8.

2 Pollock JE, et al. Anesthesiology 2000; 93: 728-34.

3 Kurup V, et al. Can J Anaesth 2004; 51: 562-5.

A-140

Intravenous ketamine induces dose related increases

in bispectral index BIS and cerebral entropy during
sevoflurane anesthesia

F. Ibrahimi, N. Zaidi, |. Abbatoy, F. Garoud, P. Ewalenko

CHU Jules Bordet, ULB, Brussels, Belgium

Background and Goal of Study: Increasingly used as a co-analgesic, iv
ketamine (K) has been shown to increase BIS and state (SE) and response
(RE) entropy E, commonly used to evaluate depth of hypnosis (ref). We
wanted to see whether K effect was dose related and could affect anesthe-
sia and recovery.

Materials and Methods: In this randomized placebo controlled double-
blind study, after ethics committee approval, 40 consenting women undergoing
breast surgery (S) were randomly assigned to 4 K groups: saline (K0), K0.15,
K0.25 and K0.5 mg/kg. After iv propofol and remifentanil, under 2% endtidal
Sevoflurane (Sev), and BIS and E stabilized below 50 or 60, K was injected
as an iv bolus. BIS, SE, RE, cardiovascular and respiratory parameters were
recorded before K (basal), at K (T0), then every 2.5 min during 15 min before S.
After S, Aldrete, VAS and SVS pain scores were noted. Statistics (ANOVA,
t-tests) were done using Statview5® and P < 0.05 was considered significant.
Results and Discussion: There was no between group difference in demo-
graphic, operative and anesthesia data. BIS, SE and RE increased with
increased K dosage. Recovery was similar in all groups. No untoward effects
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of K was noted. Awareness during anesthesia was not observed. Figures
show BIS, RE and SE with time (mean += SEM). P < 0.05:* compared to TO;
° between K0.5 and K0.15 & K0.25. NS between K0.15 and K0.25.
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Conclusion: Under Sev anesthesia, BIS, SE and RE increases with K are
dose related, without affecting level of anesthesia. They do not constitute
reliable indices of hypnosis in these conditions.

Reference:

Hans P, et al. Brit J Anest, 2005, 94: 336-40.

A-141

Movement at laryngeal mask airway insertion: comparison
of bispectral index, response entropy and state entropy

A. Gomez', E. Alsina’, E. Patino’, E. Matute’, E. Alday’, R. Roses'

Department of Anesthesiology, University Hospital Princesa

of Madrid, Spain

Background and Goal of Study: The relationship between pre-stimulus val-
ues of EEG variables and stimulus induced movement has been shown to be
poor. We compared BIS and entropy during induction with sevoflurane and
LMA insertion, to assess which monitor reflects better movement response
to LMA insertion.

Materials and Methods: After obtaining approval from Ethics Committee,
we enrolled 17 patients ASA I-Il undergoing minor elective surgery. General
anaesthesia was induced with sevoflurane 8%. Once the eyelash reflex was
lost, sevoflurane was set 2.5% end-tidal during 10 minutes. Then, we inserted
a LMA Classic™ without muscle relaxants or opioids. Data collected:
Movement to LMA insertion and, haemodynamics, BIS, response (RE) and
state entropy (SE) at six points (basal, 60 and 30 sec before insertion, maximum
values during 40 sec, 40 and 60 sec after insertion). The correlation between
movement and SE, RE and BIS was investigated with the model independ-
ent prediction probability (Pk). Statistical calculations were performed by
student t-test or ANOVA.

Results and Discussions: 47% of the patients moved after the LMA insertion.

Movement (n = 8) No Movement (n = 9)

Before LMA After LMA Before LMA After LMA
HR 75 17 9=15 69 = 13 85+ 13
BIS 49 + 22 76 = 12 35+ 12 46 = 15
SE 35+9 60 = 13 44 = 21 49 =15
RE 37 =10 71+ 15 48 + 23 54 =17

(m = sd *p < 0.05).

There were no differences between BIS, SE and RE along the study in those
patients that moved, or in those patients that did not move. BIS shows a bet-
ter correlation with movement (Pk 0.76) than RE (Pk 0.54) and SE (Pk 0.54).
Conclusion: BIS, SE and RE show similar values predicting movement dur-
ing sevoflurane induction and after LMA insertion. None of these monitors
correlate movement with the LMA insertion, although BIS shows a better
profile. However when patients move after the insertion RE values and HR
increase significantly.

References:
1 BrJ Anaesth 1999;82:203-7.
2 Acta Anaesthesiol Scand 2005;49:284-29.


https://doi.org/10.1017/S0265021506000809

A-142

Modelling the effect of IV drugs on the heart rate:
efficiency of a GARCH model

S. Bras', C.S. Nunes', P. Amorim?

"Departamento de Matematica Aplicada, Faculdade de Ciencias da
Universidade do Porto; ?Servico de Anestesiologia, Hospital Geral de Santo
Antonio, Porto, Portugal

Background and Goal of Study: It would be clinically useful to understand
the influence of anaesthetics on the patient heart rate (HR), during general
anaesthesia. A model was developed to describe HR using Remifentanil
(Remi) and Propofol (Prop).

Materials and Methods: We used data from ASA 1/2 patients, anes-
thetized with TIVA using effect site TCI Prop (Schnider’) and Remi (Minto?).
Data were collected using RugLoop II® software every 5s. Induction was
performed with Prop at 200 mi/hr until loss of consciousness (LOC). At LOC,
Remi started with a plasma target of 2.5 ng/ml. During surgery the Prop and
Remi concentrations were manually adjusted. For recovery the Prop target
was gradually reduced and Remi adjusted to patient’s needs. Data is
mean = sd. A Generalized Autoregressive Conditional Heteroscedasticity
(GARCH) model structure was used to model HR.

Results and Discussions: Data from 16 patients, age 46.3 = 15 years, body
mass index 23.6 + 4, 10 female was used. At baseline mean arterial pressure
was 89 + 3mmHg, and HR was 66.9 + 4 bpm. Remi and Prop mean effect
concentrations during surgery were 3 = 1 ng/ml and 2.7 = 1 pg/ml. Case time
was 482 = 195 min (minimum 245 min and maximum of 972 min). The GARCH
model has the same structure for all 16 patients, but trained with individual
patient data. The average of modelling errors was 11.2 = 9.
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Conclusion(s): This model describes adequately the patient HR trend dur-
ing surgery, considering the influence of Prop and Remi in all patients. It can
also help the clinician in better controlling a patient HR variability during sur-
gery. The model can in the future be patient adaptive.
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Online outlier detection and removal from ECG heart rate
and invasive arterial pressure

C.S. Nunes', S. Bras', P. Amorim?

"Departamento de Matematica Aplicada, Faculdade de Ciencias da
Universidade do Porto; 2Servico de Anestesiologia, Hospital Geral
de Santo Antonio, Porto, Portugal

Background and Goal of Study: During surgery different artifacts influence
the heart rate (HR) ECG monitoring and the invasive arterial pressure (AP)
values (e.g. occlusion). It is important to detect outliers in the data so as not
to react to erroneous measurements. We developed an online method to
remove outliers from HR, and AP values.

Materials and Methods: We used data from ASA 1/2 patients, anes-
thetized with TIVA using effect site TCI Prop (Schnider) and Remi (Minto?).
Data were collected using RugLoop II® software every 5s. Induction was
performed with Prop at 200 ml/hr until loss of consciousness, when Remi
started with a plasma target of 2.5 ng/ml. During surgery the Prop and Remi
concentrations were manually adjusted. For recovery the Prop target was
gradually reduced and Remi adjusted to patient’s needs. Data is mean * sd.
A detection algorithm was implemented considering the different artifacts,
and a moving average filter was applied to HR and AP data.

Results and Discussions: Data from 16 patients, age 46.3 = 15 years,
body mass index 23.6 + 4, 10 female was used to test the algorithm. At
baseline mean arterial pressures were 89 = 3mmHg, and HR was 66.9 *
4bpm. Remi and Prop mean effect concentrations during surgery were
3 = 1ng/ml and 2.7 = 1 pg/ml. Case time was 482 = 195min (minimum
245 min and maximum of 972 min).
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Figure 1. The HR and AP of one patient, with and without outliers.

Conclusion(s): The algorithm was able to detect and adequately replace
the existing outliers online, allowing for a better analysis of the data. This
technique can also be used as an alarm, indicating abnormal values or ten-
dency of the haemodynamic variables.
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Small stroke volume changes and non-invasive monitoring

S. Milesi', M.P. Francescato?, C. Capelli?, T. Dogareschi', P. Nadbath',
A. Spasiano’, G. Della Rocca’

"Department of Anesthesia and Intensive Care, Az. Policlinico
Universitario, Udine; Department of Science and Biomedical Technology,
University of Udine, Italy

Background and Goal of Study: Portapres with Modelflow® algorithm cal-
culates stroke volume (SV) from non-invasive blood pressure curve (1). This
method, after a correction of SV intrinsic overestimation with an independ-
ent method, could be proposed also in clinical settings (2). Our aim was to
evaluate the sensibility of Portapres versus CO, rebreathing (gold standard)
to small SV changes.

Materials and Methods: Sixteen healthy women (31.9 * 6. 5 yrs, 64.8 + 9kg,
168.8 = 3.8cm) were enrolled. SV was measured by Portapres (Ohmeda
2300, Englewood, CO, USA) and by CO, rebreathing in three body positions:
orthostatic, at 45° head up tilt, and supine. Data were analysed as follows:
a) heart rate and SV changes (paired Student’s t-test). b) repeatability of
Portapres measurements (3). c) agreement of the two methods (3).

Results and Discussions: a) see table below

Heart rate Stroke volume (ml-min~")

Posture (b-min~") Model flow Rebreathing
Orthostatic 90° Avg 84.7 70.2 55.6

SD 12.0 16.5 225
45° Avg 76.9 79.9 71.8

SD 10.1 14.7 25.3
Supine 0° Avg 741 79.4 70.9

SD 12.0 14.2 27.6

90° vs 45° p < 0.05; 90° vs 0° p < 0.05; 45° vs 0° ns.

b) More than 95% of the measurements lie between +2 sd and —2 sd (7.16
and —6.0). ¢) Agreement mean difference is 10.8 ml//min and the limits of
agreement (mean difference = 2DS) are 70.1 and —48.5 ml/min. 95% of the
differences lie between these limits. Probably due to the paucity of the data,
the changes from 45° to supine are not significant. In this small range of CO
changes, Portapres SV showed a good intra subject repeatability, with a
good agreement with the gold standard method.

Conclusion(s): In steady state conditions, small changes in SV could be
detected by Portapres, providing a first line non-invasive hemodynamic
monitoring tool in intermediate critically ill patients.
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The level of cardiac output affects the relationship between
pulmonary artery and transpulmonary aortic thermodilution
measurements in an animal model

L. Hiter', K. Schwarzkopf', N.P. Preussler', H. Schubert?, T. Schreiber’
"Department of Anaesthesiology and Intensive Care Medicine,

University of Jena; Institute for Eperimental Animals

Background and Goal of Study: For measurements of cardiac output (CO)
with thermodilution the detection site can be either in the pulmonary artery
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(CO(PA)) or in the aorta (CO(AT)). We compared the relationship between the
two detection sites under conditions of increasing CO.

Materials and Methods: After approval of the animal protection commit-
tee, 8 pigs were anaesthetized and instrumented with a pulmonary artery
catheter and an aortic thermistor catheter. Both catheters were connected
to one CO monitor (COLD-Z021). The CO range was between 3 and 7 I/min.
Dobutamine was used as a means for increasing CO. After each |/min
increase thermo-dilution CO was measured with ice cold normal saline in
triplicate and averaged. Bland and Altman analysis was used for the deter-
mination of agreement (Fig 1).
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Figure 1. Agreement between aortic (CO(AT)) and pulmonary artery (CO(PA)) thermo-
dilution CO.

Conclusion: Our study suggests, that despite an overall good agreement
of the two measurements methods the amount of CO affects the relationship
between CO(PA) and CO(AT).

A-146

QT interval and QT dispersion during the induction of
anaesthesia: a comparison of remifentanil and fentanyl
T. Cafiero, R.M. Di Minno, C. Di lorio

Department of Anaesthesia, Antonio Cardarelli Hospital, Postoperative
Intensive Care, Burn Center and Hyperbaric Center, Napoli, Italy

Background and Goals: QT dispersion may represent nonuniform ventric-
ular repolarisation, and it has been proposed as a simple, noninvasive mea-
sure for identifying patients at risk of ventricular arrhythmia (2). The aim of
this study was to determine if there is any significant difference between the
effects of remifentanil and fentanyl on the QT segment and QT dispersion
during anaesthetic induction and tracheal intubation.

Material and Methods: Design: prospective, single blind and randomised
study. Thirty ASA |-l patients, undergoing general anaesthesia for noncar-
diac surgery, were enrolled to receive remifentanil (group R) or fentanyl
(group F). Anaesthesia was induced with propofol 2.0 mg - Kg~" and remifen-
tanil 0.25mcg-Kg~"-min~" or fentanyl 1.5mcg-Kg~". QTyax and QTyi, Were
monitored by a computerized ECG (12 leads) (NORAV Medical Ltd, Israel)
from baseline to 2min after tracheal intubation. QT dispersion (QTD) and
QTD corrected (QTDc) were also calculated. Corrected QT interval
(QTuaxc) Was evaluated by using Bazett’s formula, and analysis of variance
for repeated measures was used to determine intergroup and intragroup
differences.

Results: Data (mean) are shown in the table:

QTyiax QTpaxc Q1D QTDc

Group R

Baseline value 400 14.7 84.4 3.2

Induction 398 141 34.8 1.2*

Intubation 397 14.8 29.6 1.1*
Group F

Baseline value 399 14.6 52.6 1.97

Induction 400 15.0 49 1.79

Intubation 428 15.9 64 2.3

*P < 0.01 vs baseline value; **P < 0.05 vs group R.

Conclusions: Data indicate that both remifentanil and fentanyl did not pro-
long the QT and the corrected QT intervals during the study. A signifi-
cant decrease in QTDc was found in group R in comparison with group F.
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In conclusion, remifentanil improved QT dispersion, and this effect may be
important in preventing dysrhythmias during tracheal intubation.
References:
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Haemodynamic impact of spinal anaesthesia measured with
a new pulse contour method (PRAM)

F. Bressan, L. Cenni, L. Perretta, M. Marsili

Anestesia e Rianimazione Il, Ospedale Misericordia e Dolce, Prato, Italia

Background and Goal of Study: Spinal anaesthesia is associated to sev-
eral hemodynamic modifications: the type of surgery performed with spinal
anaesthesia usually does not justify the use of invasive methods of hemody-
namic measurement. PRAM (Pressure Recording Analytical Method, FIAB —
Florence, ltaly) (1) is a new method based on the pulse contour analysis that
uses an indwelling arterial catheter (radial) only. It measures and calculates:
Invasive Blood Pressure (IBP), Cardiac Output (CO), Systemic Vascular
Resistances (SVR), Cardiac Index (Cl), Stroke Volume Index (SVI).
Materials and Methods: PRAM was applied to 20 patients, (75-89 yo, 12
F, 8 M) scheduled for elective orthopedic surgery. Patients with cardiac dis-
eases, hypertension, renal failure were excluded. Each patient received
Lactated Ringer 8 mi/kg 30 min before anaesthesia. Spinal (sitting position)
was performed with 27-25G Whitacre needle and 12-14mg hyperbaric
bupivacaine. PRAM recording started 10 min before the injection and was
stopped 30 min later. Sensory blockade averaged T6.

Results and Discussions: Results are displayed in the table (percentage
means and standard deviations).

DIA SIS MEAN HR SVR Cl Svi
Mean —35% -37% —36% —2% —23% -15% -11%
SD 7% 12% 1% 10% 10% 14% 17%

Conclusion: These results are comparable to previous reports (2-3) deter-
mined by pulmonary artery catheter and bioimpedance. PRAM could be a
reliable, minimally invasive method to measure and study hemodynamic
changes after spinal anesthesia in the operating room setting.
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Blood pressure monitored by Vasotrac correlates to that
by the oscillometric arm cuff method

R. Kiyooka', T. Yokoyama', K. Sato?, F. Yamasaki®, K. Yamashita',
M. Manabe'

"Department of Anesthesiology and Critical Care Medicine;
2Department of Geriatric Medicine; 3Department of Laboratory,
Kochi Medical School

Background and Goal of Study: A noninvasive device, Vasotrac™, pro-
vides oscillometric blood pressure (VBP) monitoring displaying a calibrated
arterial waveform of the radial artery. In this study, we examined the charac-
teristics and reliability of this device compared to the usual oscillometric arm
cuff method at the brachial artery (CBP) and direct arterial blood pressure
monitoring at the radial artery (ABP).

Materials and Methods: After institutional approval and written consent,
24 patients classified ASA I-Il, were enrolled in this study. The difference in
CBP was within 10 mmHg for both arms before anesthesia. Anesthesia was
induced with sevoflurane in oxygen. VBP was monitored for 30 min from the
beginning of anesthetic induction before start of surgery, in addition to either
CBP (11 patients) or ABP (13 patients) on the contralateral side. Measurements
were recorded every minute for 30 min.

Results and Discussion: There were no significant differences in patients’
background between both groups.

In systolic BP and mean BP, correlation coefficients (r?) between VBP and
CBP were significant higher than VBP and ABP (0.81 = 0.13, 0.47 * 0.28;
p < 0.01, and 0.73 + 0.28, 0.54 = 0.29; p < 0.05, respectively). Intraclass
correlation (ICC(1,1)) of systolic BP, mean BP and diastolic BP between VBP
and CBP was also significantly higher than VBP and ABP (0.73 = 0.21,0.04 =
0.41; p<0.01, 0.63+0.28, 0.14 +0.50; p<0.05, and 0.54 + 0.53,
0.25 * 0.36; p < 0.05, respectively).
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Conclusion: Blood pressure monitoring by Vasotrac™ showed a higher
correlation to the oscillometric arm cuff method of the brachial artery than to
arterial blood pressure monitoring of the radial artery. We should recognize
the difference of blood pressure between the monitoring devices during
anesthesia.

A-149

Effect of thigh tourniquet deflation on hemodynamic variables
assessed by measuring suprasystolic brachial artery signals
N. Sharrock’, G. Go', T. Sculco?

"Department of Anesthesiology, 2Department of Orthopaedic Surgery,
Hospital for Special Surgery, New York, NY, USA

Background and Goal of Study: It is not known whether the hypotension
after deflation of a thigh tourniquet is due to reduction in cardiac output or
arterial dilatation. To study this, we assessed changes in suprasystolic
brachial artery signals measured during total knee arthroplasty performed
under epidural anesthesia (EA). The Pulsecor® monitor records signals with a
piezoelectric sensor placed beneath a blood pressure cuff over the brachial
artery. From these signals, the monitor calculates augmentation index (Al)
as a measure of arterial tone (1) and dv and dt as indices of cardiac
performance.

Materials and Methods: After IRB approval, 22 patients were enrolled.
Measurements were made in the supine position: (1) at baseline; (2,3) pre
and post tourniquet inflation; (4,5) pre and post tourniquet deflation. Data
(mean =+ SD) were compared by paired t-test and ANOVA with p < 0.05
considered significant.

Results: Upon tourniquet inflation, mean arterial pressure (MAP) and Al
increased while dv and dt were unchanged. Deflation of the tourniquet
resulted in a decrease in MAP and Al and an increase in dt. There were no
changes in dv or heart rate. Changes in MAP, Al and dt after tourniquet
deflation did not correlate with the duration of tourniquet inflation time
(range: 33-83 min).

Pre inflation Post inflation Pre deflation Post deflation
MAP 58 =10 62 = 12* 70+9 58 + 7t
Al 18 = 16 24 = 18* 15 £ 17 7 =11t
dt 0.09 + 0.01 0.09 + 0.01 0.08 + 0.01 0.09 + 0.01%
dv 0.46 = 0.18 0.47 £ 0.19 0.94 + 0.5 0.87 + 0.37

*p < 0.05 compared to pre inflation; fp < 0.0005 compared to pre deflation; *p < 0.05
compared to pre deflation.

Conclusion: Changes in suprasystolic signals suggest that both arterial
dilatation and some degree of cardiac depression contribute to the hypoten-
sion which follows deflation of a tourniquet during total knee arthroplasty.
Reference:
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Cardiac index measured by Impedance Cardiography
correlates with CO,-production under exercise conditions
S. Ziegeler, U. Grundmann, A. Raddatz, O. Fuerst, S. Kreuer

Department of Anesthesiology and Intensive Care Medicine,
University of Saarland, Homburg/Saar, Germany

Background and Goal of Study: Impedance Cardiography (ICG) has been
shown to be a feasible and accurate method for non-invasive measurement
of cardiac index (Cl) (1,2). Under exercise conditions, the cardiovascular
system is challenged to increase blood flow in order to match increased
metabolic needs (3). Therefore, aim of this study was a correlation of Cl with
metabolic variables as measured by indirect calorimetry.
Materials and Methods: 10 healthy volunteers were included in the study
doing treadmill exercise with a standardised workload protocol (5 minute
equilibration period followed by sequences of 5 minutes each of 50, 75, 100
and 125 W exercise). Cl was measured by ICG (Solar IKG-Modul, Version
3.0, GE-Healthcare, Freiburg, Germany). Metabolic variables were assessed
with the Deltatrac Il monitor (Datex Ohmeda, Helsinki, Finland) using a helmet
for spontaneous respiration. Correlation analysis was performed between ClI
and CO,-production (VCO,) (Sigmaplot; SPSS Erkrath, Germany). Data are
mean = SD.
Results and Discussions: The correlation between Cl and VCO, was
R? = 0.77 + 0.22. The median fit was R? = 0.82 (best fit R?> = 0.98, worst fit
R? = 0.23).

Increased metabolic requirements due to muscle work under exercise
conditions seem to be well represented by Cl in a linear relationship.
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Conclusion(s): Clin healthy volunteers, as measured by ICG, correlates well

with VCO, indicating the metabolic needs under exercise conditions in

healthy individuals.
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Performance of continuous pulse contour derived cardiac
output during uncontrolled haemorrhage

P. Meybohm, E. Cavus, M. Steinfath, J. Scholz, V. Doerges, B. Bein

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

Background and Goal of Study: Reliable measurement of cardiac output
(CO) reflecting rapid haemodynamic changes is of great importance in the
critically ill. Pulse contour derived cardiac output (PCCO) requires calibration
for the individual vascular impedance by transpulmonal thermodilution cardiac
output (TPCO) [1]. It is currently under debate, how frequently recalibration
is necessary if the shape of pulse contour is altered by catecholamines or
changing intravascular volume [2]. We studied performance of PCCO during
uncontrolled haemorrhage compared to continuous pulmonary artery car-
diac output (CCO) and TPCO.

Materials and Methods: Following approval of the Animal Investigational
Committee, 16 pigs (42 to 48kg) underwent a simulated penetrating liver
trauma. When mean arterial pressure was less than 25 mm Hg, therapy was
started with hypertonic-hyperoncotic starch solution and either arginine
vasopressin or norepinephrine. TPCO was performed at baseline (BL) and
15 min of therapy (Th 15’) in triplicate; PCCO was obtained after calibration.
Paired CCO and PCCO measurements were taken every 5 to 10 minutes.
CO measurements were analysed using a Bland-Altman Plot yielding mean
difference between methods (bias) + standard deviation (precision).
Results and Discussions: While agreement between PCCO with CCO and
TPCO was acceptable at BL and Th 15’, increasing blood loss (Tr 15’), HHS
and vasopressor therapy provoked large bias and unacceptable precision of
PCCO (Table 1).

Conclusion: PCCO needs frequent recalibration during vasopressor ther-
apy and intravascular volume shift.

References:

1 Crit Care Med 2002; 30:52-58.

2 Acta Anaesthesiol Scand 2002; 46:424-429.

Table 1. Bland-Altman Plot with mean differences between methods (bias) + standard
deviation (precision).

BL Tr15' Thb' Th 15’
PCCO-CCO —0.08 = 0.76 —2.73 +2.54 —5.08 = 3.95 —0.48 = 0.75
PCCO-TPCO 0.18 = 0.79 0.11 = 0.24
CCO-TPCO 0.26 = 0.61 0.59 = 0.75
A-152

Use of intravenous electrocardiogram in placement
of the tip of peripherally inserted central catheters
in an optimum position

R. Jalaeian, M. Karimi, A. Peivandi, M. Ghannad, B. Mottahedi,
A. Mirzaee

Department of Mashhad, Anesthesia, Ghaem Hospital,
University of Medical Sciences, Mashhad, Iran

Background: Insertion of the CVP catheters through internal jugular and
subclavian veins has a high incidence of major complications like pneu-
mothorax, arterial puncture and nerve injury. Sometimes we use peripherally
inserted central catheters (PICC) which have few major complications. As
correct placement of the tip of these catheters is difficult, intravascular ECG,
was used to determine the position of these catheters tip.

Materials and Method: In 105 patients undergoing coronary artery bypass
graft, 16 g, 70cm length catheters (cavafix) were inserted through basilic
and median basilic veins. The patients were divided into two groups of right
and left hand randomly. Before insertion a guide wire (used in urologic endo-
scopic surgery) was inserted into the catheters, so that the tip of the wire
extended just to the tip of the catheter. The proximal end of the guide wire
attached to a chest lead, and the negative electrode of the lead Il (right arm)
was joined to this chest lead. While advancing the catheter toward the right
atrium, the P wave height of the lead Il was recorded from the wire on the
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monitoring screen. The tallest P ware was recorded when the tip of the guide
wire was close to SA node, which is located at the junction of SVC and RA.
The guide wire was removed at this point and the catheter was fixed. The
correct position of the catheter tip was confirmed by the surgeon during
operation.

Results: In 76 patients (72.4%), the tip of the catheter was located exactly at
the junction of SVC and RA. In 14 patients (13.3%), it was within 1 cm of the
junction. In six patients (5.7 %), the tip of the catheter was not palpated by the
surgeon although P wave changes were observed. In 9 patients (8.6%) no P
wave changes were detected, and the tip of the catheter was not palpated by
the surgeon. In this group, the catheters had been misplaced into the internal
jugular veins, that was confirmed after the operation by chest x-ray. In 8
patients of this group, the catheter had been inserted through the right hand.
Conclusion: Placement of PICC is a safe method. We can place the
catheters tip in an optimum position by the use of IVECG. Performing this
procedure is very easy and does not need much experience. If the catheter
is misplaced during insertion, we will be able to detect this problem and we
can insert it through other veins.
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Quazepam as preoperative hypnotic decreases resting
energy expenditure at pre-induction period

K. Toyota, A. Shido, T. Nomura, S. Sakura, Y. Saito

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

Background and Goal of Study: Premedication such as midazolam (1) or
droperidol (2) can influence perioperative hypothermia mainly by affecting
preoperative body heat distribution state. However changes in resting
energy expenditure (REE) induced by premedication have not been
reported. We investigated the efficacy of quazepam, a long acting benzodi-
azepine often given as hypnotic the night before surgery, to change in pre-
operative REE.

Materials and Methods: Five healthy male volunteers participated in this
study. In a randomized and cross-over design, each volunteer had oral hyp-
notic (quazepam 30 mg) or no hypnotic on a different day with at least one
week interval. Core and mean skin temperature, digital finger tip blood flow
and REE were measured on each following morning. REE was measured by
using mass-spectrometry AMIS 2000 SP. Paired t-test was used for data
comparison between those with and without hypnotic.

Results and Discussions: The ratio of the measured REE to expected
energy expenditure by Harris-Benedict formula was significantly lower with
hypnotic (0.95 *+ 0.04, mean = SD) than those without hypnotic (1.06 = 0.08).

(Ratio of REE measured to expected)
1.2 L - 1

*P <0.05
1.1

0.9

i

No hypnotic Quazepam

0.8

Conclusion(s): Quazepam as preoperative hypnotic decreases REE at pre-
induction period.
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Experiences with a web-based support system for the
preoperative assessment of surgery patients

A. Pfaff, M. Luirink

Méxima Medisch Centrum, Veldhoven, Netherlands

Background and Goal of Study: Our goal was to facilitate the preoperative
assessment of 18,000 elective surgery patients per year in our hospital, sit-
uated in two locations 10 km separated from each other. For each location
2 nurses per day are needed to perform the assessment and the education
of patients. Each nurse is scheduled to screen patients 1 or 2 days per week,
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resulting in at least 10 nurses to be trained. On top of that our 15 anesthesi-
ologists also are supposed to adhere to all the protocols, execute the same
procedures, inform patients in a similar way and deliver the compiled infor-
mation to the anesthesiologist scheduled to perform the anesthesia.
Materials and Methods: In our search for software to ease this challenge,
we run into a web-application (WebExpertModule®, WEM), a decision sup-
port tool used for triage and supporting call-centre personnel. The function-
ality of this system corresponds very well with our ideas how to support our
preoperative screening.

The WEM facilitates the creation of a chain of questions to collect the
needed data and building algorithms to present the right information. It
proved to be feasible to ‘translate’ the National Good Practice Guidance on
pre-operative assessment as published by the NHS Modernization Agency
into the system.

Another potentially useful feature of the WEM is e-learning, resulting in a
reduction of time (and costs) to train nurses.

Beside our primary goal to support and train inexperienced nurses in this
assessment process, we hoped to find out whether patients were willing and
able to perform their preoperative screening via the Internet.

Results and Discussions: We present and discuss our first experiences
with the WebExpertModule in our preoperative assessment setting.

A-155

The vertical difference between the reference levels of central
venous pressure and pulmonary capillary wedge pressure

in the supine position

J.-H. Seo, C.-W. Jung, H.-G. Ryu, J.-H. Bahk

Department of Anesthesiology, Seoul National University Hospital,
Seoul, Korea

Background and Goal of Study: The most important technical considera-
tion for accurate measurements of central venous pressure (CVP) and pul-
monary capillary wedge pressure (PCWP) is appropriate positioning the
pressure transducers. The ideal reference levels would be the uppermost fluid
levels in the right atrium (RA) and the left atrium (LA) (1). This study was per-
formed to investigate the external reference levels of CVP and PCWHP,
respectively.

Materials and Methods: Retrospective review of chest computed tomo-
graphic images of 96 patients without cardiothoracic surgery and heart dis-
ease history and anatomical abnormalities in the thorax was performed. The
anteroposterior thickness of the thorax (AP thickness) and the vertical dis-
tances from the anterior surface of the sternum to the uppermost portion of
the RA (RA depth) and to the LA (LA depth) were measured (Fig. 1).

o =2Umm

Figure 1.

Results and Discussions: Data are mean = SD. RA depth was 36.3
8.6 mm, RA depth/AP thickness was 0.17 + 0.03, LA depth was 82.1 =
12.1 mm and LA depth/AP thickness was 0.38 = 0.03. There was significant
difference between the RA and LA depths (P < 0.01).

Conclusion(s): The pressure transducers should be positioned at the dif-
ferent reference levels (vertical difference of 45.8 mm) to accurately measure
CVP and PCWP in the supine position. The external reference levels appear
to be about one fifth of the AP thickness of the thorax from the anterior sur-
face of the sternum for CVP and about two fifths for PCWP.

Reference:

1 Courtois M, Fattal PG, Kovacs SJ, et al. Circulation 1995; 92: 1994-2000.
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A new catheter for detection and treatment of venous
air-embolisms (VAE)

P. Brass', L. Kolodziej?, W. Schregel®, U. Boerner?

"Department of Anesthesiology, Department of Intensive
Care and Emergency Medicine, University Hospital of Cologne,
Germany

Background and Goal: Due to improved methods of detection VAE is not
only a problem in neurosurgical interventions (incidence is up to 80%) but is
increasingly diagnosed in laparoscopic, pelvic, orthopedic procedures. In
order to reduce the morbidity and mortality of such events through early
detection and efficient therapy a central venous catheter with an integrated
Doppler probe (Schregel-Catheter) was developed. Using the Schregel-
Catheter (SC) it is possible to safely and reliably recognize even smallest air-
bubbles [2]. Our aim was to improve the air-recovery capacity of the SC by a
multiorifice-design.
Materials and Methods: We used the circulation model that was developed
by Bunegin and Albin [1] in order to evaluate the Bunegin-multiorificed-
Catheter. Our test-protocol was also similar to the experiments of Bunegin
et al. Beside the improved SVC we tested the 16 G Vygon standard single-
lumen catheter, the Arrows 14 G standard double-lumen catheter, the Vygon
8 Fr single-lumen muiltiorificed Shaldon-catheter and the 14 G Bunegin mul-
tiorificed catheter. All catheters were tested by injecting 10 mls of air in the
superior vena cava (SVC) of the circulation model. It was then tried to aspi-
rate the air by the catheters positioned above the SA-junction in the SVC. All
catheters were tested at atrial inclinations of 60°, 80° and 90° simulating the
seated or half-seated position. The catheters were compared by the per-
centage of air recovery.
Results and Discussion: The air aspirated was compared by analysis of
variance (ANOVA) and Tukey’s multiple comparison, the improved SC was
best with p < 0.05 for all combinations. The rank order of the air aspiration
capacity in this comparison: SC (92%) > Vygon Shaldon-catheter (83%) >
Bunegin-Catheter (73%) > Arrows double-lumen (58%) > Vygon single
lumen (25%). As expected, the multi-orificed catheters were more efficient in
this test than the single-orificed.
Conclusion(s): The experiments showed the efficacy of the improved
Schregel-Catheter for treatment of air embolism. Apparently, after the improved
multiorifice-design, the Schregel-Catheter proofed even more efficient than
the gold-standard, the Bunegin-Albin-Catheter.
References:
1 Bunegin L, Albin MS, Helsel PE, et al. Positioning the right atrial catheter: a model for
reappraisal. Anesthesiology, 1981. 55(4): p. 343-8.
2 Volk O, Schnitker W, Brass P, et al. [Detection of air embolism by a re-usable Doppler
probe integrated in a central venous line-application in-vivo]. Anaesthesist, 2002.
51(9): p. 716-20.
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Reference point for central venous pressure measurement
in lateral decubitus position

S.Z. Yoon, Y.S. Jeon, J.H. Bahk, J.S. Kim

Department of Anesthesiology, Seoul National University Hospital,
Korea

Background and Goal of Study: The intersecting point between the fourth
intercostal space and the midaxillary line (phlebostatic axis) is used as a ref-
erence point for measuring the central venous pressure (CVP) in the supine
position. Lateral decubitus position may be accompanied by positional
shifting of the heart and great vessels. Accordingly the phlebostatic axis
may also shift in the lateral decubitus positions. The aim of our study is to
establish the reference points in lateral decubitus positions.

Materials and Methods: Forty patients scheduled for thoracotomy were
enrolled in the study. Using the CT scan, the vertical distance from the ante-
rior chest wall to the uppermost point of the right atrium was measured and
was used as a reference point of CVP in the supine position. In right or left
lateral decubitus positions, the reference point was determined as the level
at which CVP was identical to that in the supine position. Mann-Whitney
Rank Sum test was used for statistical analysis.

Results and Discussions: In the right lateral decubitus position, the refer-
ence point was higher compared to the supine position (15.6 = 0.6cm vs
13.9 +£ 0.3cm, p < 0.05). However, there was no statistical difference in the
reference point between the left lateral decubitus position and the supine
position. Data were expressed mean =+ standard deviation.

Conclusion(s): In the right lateral decubitus position, the level of the trans-
ducer should be placed higher than in the supine position.
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Ulnar artery versus radial artery approach for continuous
arterial monitoring: a prospective comparative study

S. Karacalar, H. Ture, S. Baris, D. Karakaya, B. Sarihasan
Department of Anesthesiology, Ondokuz Mayis University, Turkey

Background and Goal of Study: Although radial artery cannulation is con-
sidered as the standard technique for hemodynamic monitoring, it has been
mentioned as the dominant artery of the hand (1,2). The primary concern
about using the ulnar artery as the first choice may be its deeper location
compared to the radial artery and the risk of injury to the ulnar nerve. The
purpose of this study was to evaluate clinical outcomes comparing ulnar
and radial approaches in continuous arterial monitoring.
Materials and Methods: One hundred patients (ASA 1-3, aged 18-65 yr)
were randomly divided into two groups, 50 in each (radial and ulnar cannula-
tion groups). Presence and fullness of artery pulses (strong-weak-no pulse),
success rate of cannulation, the time of successful catheter insertion, diffi-
culty of cannulation, and complications were noted. Modified Allen test and
reverse allen test was performed before cannulation. Data were compared
with analysis of variance, chi-square, Fisher’s exact test where appropriate.
p < 0.05 was considered statistically significant
Results and Discussions: Total success rate of cannulation for ulnar and
radial artery was 76% and 86% respectively (p > 0.05). Time for successful
cannulation in ulnar and radial group was 30.2 = 27.2 and 31.8 * 35.0 sec,
respectively (p > 0.05). Number of patients with a strong radial artery pulse
was higher than number of patients with a strong ulnar artery pulse (p <
0.01). There were significant differences in cannulation success rate
between patients with strong and weak pulses of ulnar artery (p < 0.0001).
Success rate of cannulation in patients with a strong ulnar artery pulse was
100%. Complication rates were also similar between groups (p > 0.05).
Conclusion(s): Our study suggest that ulnar artery may be chosen as a first
cannulation side for continuous hemodynamic monitoring especially in
patients with a strong ulnar artery pulse.
References:
1 Mark JB, Slaughter TF, Reves JG. Cardiovascular monitoring. In: Miller RD, ed,
Anesthesia, 5th edn. Philadelphia: Churchill Livingstone, 2000, 117-1206.
2 Hearle M, et al. Plast Reconstr Surg 2003; 111(6): 1891-8.
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Intraoperative arterial hypotension recorded by an electronic
anesthesia record

M. Beran', C. De Deyne', C. Kalkman?, L. Van Wolfswinkel',
E. Vandermeersch?, R. Heylen'

"Department of Anesthesiology ZOL, Genk, Belgium; ?Department of
Anesthesiolology University Hospital UMC Utrecht, The Netherlands;
3Department of Anesthesiology, University Hospital Leuven, Belgium

Introduction: Since 2005, we introduced an electronic anesthesia record
keeping system. In order to evaluate the benefits arising from automatic record-
ing of all intraoperative events, we extracted from our database all episodes of
intraoperative hypotension and analysed the risk factors of this event. This
issue may become the more important, as recently, intra-operative hypotension
was found to be an independent predictor of one-year mortality (1).

Patients and Methods: From January 2005 till November 2005, all anes-
thesia data collected in 2 neurosurgical OR suites from adult patients
scheduled for elective surgery under general anesthesia were reviewed.
These data included as well all vital parameters registered during anesthe-
sia, as patient’s characteristics and anesthetic technique. Arterial hypoten-
sion was defined as one measure of systolic blood pressure below
90 mmHg. All data underwent univariate and multivariate analysis.

Results: A total of 1865 pts were selected. The overall incidence of intra-
arterial hypotension was 15.3%. The most relevant associated factors were
age, ASA, induction period of anesthesia (first 15min after induction) and
non-invasive blood pressure measurement. Patients receiving invasive arte-
rial pressure management had a significantly lower risk of developing arte-
rial hypotension. In these patients, incidence of arterial hypotension was
7.8%. There were no differences in other patient characteristics (such as age
or ASA classification) between patients with or without invasive arterial pres-
sure monitoring. The main reason for invasive monitoring was related to the
type of surgery (f.i. intracranial surgery).

Conclusion: Overall, we found an acceptable, referring to the existing liter-
ature, incidence of arterial hypotension. Nevertheless, we were surprised by
the difference in incidence of hypotensive episodes between patients with or
without invasive pressure monitoring.

Reference:

1 Monk et al., Anest Analg, 2005.
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Acute pain unit: an informatic model of patient’s follow-up
R. Yafiez, N. Esteve, J. Perelld, J. Mata, M. Baena, J.L. Aguilar

Department of Anesthesiology, Hospital Son Llatzer, Palam de Mallorca,
Spain

Background and Goal of Study: The implementation of Electronic Medical
Records (EMR) requires local development of multiple links among data, forms
and programs, adapted to the procedures of each hospital. Supported on our
Hospital Information System (HP-Doctor-Hewlett Packard) we developed a
computerized form to record Acute Pain Unit follow-up data (EMR-APU form).
Materials and Methods: In May 2004 we launched at our hospital the
EMR-APU form. It has the following features: 1) Started in the operating
room by the anaesthesiologist, who prescribes the postoperative analgesia.
2) It permits input, output information coming from each one of the staffs
involved (doctors and nurses), gathering and linking all the info obtained.
3) Mainly input variables: Numeric pain score pattern, adverse effects and
treatments. 4) Special ward round report containing APU data, vital signs
and doctor’s and nurse’s observations. 5) Spread list fields: Diagnostic,
Surgical an Anaesthetic Procedures, Analgesic techniques, Drugs, Adverse
effects and Treatments. All data except information from free text fields may
be managed.

Results: From May 2004 to October 2005 we have recruited 1519 patients.
We show an extract of our dynamic AMR-APU form (print screen).

| . | S an | W [ pete s BLE e

Conclusion: The EMR-AU form allows to asses analgesic procedures guar-
anteeing the patient’s safety. The connection between APU form and EMR
improves the level of input-output-information for those involved in patient’s
care. The management of data allows us to evaluate the outcomes of effec-
tiveness and safety of APU treatments.

A-161

The cuff method: a new device to monitoring neuromuscular
function

J. Rodiera, A. Serradell, L. Aliaga, J. Arques

Department of Anesthesiology, Centro Medico Teknon, Barcelona, Spain

Background and Goal of Study: A new method of monitoring neuromus-
cular blockade based on a modified blood pressure cuff(-? that incorporates
stimulating electrodes was compared with mechanomyography (MMG) ‘gold
standard’.

Materials and Methods: 100 adults (ASA I-Il) underwent neuromuscular
blockade monitoring on the contralateral using the new cuff method and
MMG. Only train-of-four (TOF) ratios >0.1 and T1 heights >0 were studied.
A device based on a PC with an analogue-to-digital conversion card was
used to control and synchronize MMG and the cuff method. The agreement
between both methods was assessed using the statistical method of Bland
and Altman.

Results and Discussions: When TOF ratios were >0.9, the bias between
the two methods was —0.09 with the limits of agreement ranging from —0.14
to 0.10 (95% CI 0.08 to 0.1). The T1 >0 heights bias was —0.016 with the
limits of agreement ranging from —0.29 to 0.22 (95% CI 0.001 to 0.03). The
sensitivity of the cuff method for a TOF ratio >0.9 was 1%, with a specificity
of 92% and an accuracy of 94%%).

Conclusion(s): This study indicates that the cuff method could be useful to
monitor neuromuscular blockade according to the bias and limits of agreement
compared with MMG, particularly when the degree of blockade was evalu-
ated by TOF ratios >0.9. The new cuff method is easy and simple to use.
Further studies in a larger number of patients are necessary to confirm these
favourable results.
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The effect of lateral decubitus position on intraocular
pressure in anesthetized patients undergoing

lung surgery

H.P. Park, J.W. Hwang, Y.T. Jeon, P.B. Lee, Y.S. Oh

Department of Anesthesiology and Pain Medicine, Bundang Hospital,
Seoul National University, Korea

Background and Goal of Study: Changing body position alters intraocular
pressure (IOP). The aim of this study was to investigate alteration of IOP in
two eyes after positional change from supine position to lateral decubitus
position (LDP) in anesthetized patients and to detect differences of IOP
between two eyes, due to probably gravity effect, in LDP.

Materials and Methods: IOP was measured in 20 patients undergoing lung
surgery. The IOP in both eyes was recorded prior to anesthesia in supine
position (baseline, T1), after anesthetic induction but before tracheal intuba-
tion in supine position (T2), at the end of central venous catheterization in
Trendelenberg down position (T3), 5 minutes after positional change to LDP
(T4), and then once every 30 minutes until the end of surgery in LDP (T5-10),
and 5 minutes after re-supine position (T11).

Results and Discussions: Data are expressed as Median and 25-75% per-
centile, and shown in the figure.

25

20

IOP (mmHg)

—e— Dependent eye
51 —o— Non-dependent eye

T1 T2 T3 T4 T5 T6 T7 T8 T9 TI10 T11
Time point

*: p < 0.01 vs. baseline, T: p < 0.05 vs. baseline, *: p < 0.01 vs. non-dependent eye.

Conclusions: The IOP was higher in dependent eye than that in non-
dependent eye in anesthetized patients during LDP, and the IOP in depend-
ent eye increased in anesthetized patients placed LDP, compared with
awakened and supine positioned patients.

References:

1 Hunt K. J Neurosurg Anesthesiol 2004; 16: 287-90.

2 Cheng MA. Anesthesiology 2001; 95: 1351-5.
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Calibrated vs. uncalibrated acceleromyography to assess
neuromuscular recovery: a Bland-Altman-analysis

J.U. Schreiber', E. Mucha', T. Fuchs-Buder?

"Department of Anaesthesiology, University Hospital of the Saarland,
Homburg, Germany; °DAR, CHU Brabois, Nancy, France

Background and Goal of Study: It remains controversial whether calibration
influences the accuracy of train-of-four-ratio (TOFR) measurements to assess
residual paralysis with an acceleromyograph (AMG) (1,2). Aim of this study was
to assess the agreement of TOFR-measurement with an individually calibrated
AMG vs. a standard intensity (50 mA) before emergence from anaesthesia.

Materials and Methods: IRB-approved observational study in 50 patients
receiving a total intravenous anaesthesia. Before anaesthesia a TOF-Watch
SX® AMG with hand adapter (Organon Ireland Ltd., Dublin, Ireland) was
placed in typical style. After induction calibration of the AMG at optimal
intensity (CAL2-Modus) followed by injection of a single dose of atracurium
(0.5 mg/kg) and intubation. TOFR (2 Hz duration, 4 pulses of 0.2 ms) was mon-
itored in a 15 s-interval continuously. At the end of surgery the AMG was
switched off. One minute later two additional uncalibrated measurements with
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standard intensity (50 mA) were made at the same hand. Bias, precision, and
limits of agreement of the last calibrated (CAL) vs. the second uncalibrated
AMG measurement (UNCAL) using a Bland-Altman-analysis were made (3).
Results and Discussions: Data of all patients were analyzed. Mean dura-
tion of surgery was 112 min (range 43-313 min).

TOFR CAL (mean %, range) 103 (30-116)
TOFR UNCAL (mean %, range) 102 (42-132)
Bias = SD (%) —0.42 = 8.16
Upper/lower limit of agreement (%) —-20.1/21.1
Precision = SD (%) 6.4+77

Conclusion(s): These preliminary data show that there may be a variability
between calibrated and uncalibrated measurements of TOFR. The wide lim-
its of agreement suggest that uncalibrated AMG did not allow to detect
moderate degrees of residual paralysis (TOFR < 0.9) reliably.

References:

1 Baillard C et al. Anesth Analg 2004; 98: 854-7.

2 Capron F et al. Anesthesiology 2004; 100: 1119-24.

3 Bland JM, Altman DG. Lancet 1986; 8476: 307-10.
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Acceleromyography in children: influence of stabilization
method on pharmacodynamic results

V. Saldien, K. Vermeyen, C. Smitz

Department of Anesthesiology, University Hospital of Antwerp, Belgium

Background and Goal of Study: In neuromuscular transmission monitor-
ing, repeated indirect stimulation might enhance the evoked mechanical
response of the stimulated muscle’. Recalibration and tetanic stimulation
(50 Hz for 5's) are methods used to stabilize baseline signal®. We studied the
effect of these stabilization methods on pharmacodynamic (PD) results in
children.

Materials and Methods: After Ethical Committee approval and written
parental consent, 45 children (2-10 yrs) scheduled for elective surgery were
included. Standard anesthesia procedures (remifentanil-propofol) were fol-
lowed. Neuromuscular blockade (NMB) was obtained with a bolus of rocuro-
nium (0.4 mg/kg). NMB was measured simultaneously at both hands (TOF
Watch SX). The adductor pollicis muscles of both hands were stimulated in
a train of four (TOF) mode. Three groups were studied: initiating tetanic stim-
ulation (Group T, n = 15), recalibration to 100% after 3 min (Group R, n = 15)
and prolonged stabilization period of 10 min (Group S, n = 15). The signals
of the contralateral registrations were used as control (Group TC, RC, SC,
n = 3 X 15). PD data were assessed during onset and recovery of NMB.

T R s TC RC SC
Onset (min) 2105 384(1.0) 82(1.00 32(1.0) 32(0.8 34015
Max block (%) 99 (2) 97 (4) 98 (4) 94 (9) 98 (4) 99 (2)

RI (min) 8326 65(13) 54(1.3) 64(1.8) 64(15 59015
TOF 0.7 (min)  21.4(41) 237(5.9) 21.6(3.1) 21.3(45) 23.5(6.4) 22.7(2.8)
TOF 0.9 (min) 26.3(54) 285(5.3) 26.0(5.9) 25.6(5.4) 27.6(7.4) 26.2(3.4)

Results and Discussions: All groups were comparable for age, sex, weight
and duration of operation.

Values are mean (SD). *: p < 0.05 vs. all other groups.

Rlos_750, = Recovery Index (difference in time from T,5 to T, of the initial Ty).
The results in the T group differed both for onset and recovery data when T1
is used for analysis.

Conclusion: Correct interpretation of PD results based on T1 values is not
possible without indication of the stabilization procedure used.
References:
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Is Sevoflurane an ideal drug for anesthetic induction?

M. Vartic, C. Ene, E. Moisescu, |. Grintescu

Department of Anesthesia and ICU, Clinical Emergency Hospital Bucharest,
Romania

Background and Goal of Study: As a result of previous studies which
noticed motor reactions shortly after Sevoflurane induction and tracheal

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

Monitoring: equipment and computers 43

intubation we proposed neuromuscular monitoring during this first step of
general anesthesia.
Materials and Methods: After Ethics Committee approval and written
Informed Consent, 65 patients, ASA I-ll, 20-50 years old, BMI = 20—
25 kg/m?, undergoing elective abdominal surgery under general anesthesia,
were double blind, randomly divided in 2 groups: group P (32 patients) —
Placebo and group R (33 patients) — Rocuronium. All patients were premed-
icated i.v. before induction with Midazolam 0.03mg/kg and Fentanyl
1.5 pg/kg. Full monitoring including Bispectral index (BIS, Aspect Medical)
and neuromuscular blockade (TOF-Watch, Organon Teknika) was per-
formed. After priming the circuit with Sevo 8% for 2 minutes anesthesia was
induced with Sevo 8% in O, 100%-81/min using tidal-breathing technique.
When BIS = 40-45 and end-tidal Sevo gained 3.5% for 2 minutes, group P
received saline i.v. 0.03 ml/kg and group R received Rocuronium 0.3 mg/kg.
Tracheal intubation was performed by a trained anesthesiologist at 60s
whatever the value of TOF. Tracheal intubating conditions were assessed by
a blinded anesthesiologist at 30 s using GCRP in Studies of Neuromuscular
Blocking Agents (Viby-Mogensen & coll. 1996). Data were considered signi-
ficant at P < 0.05; Fisher exact test was used for evaluation of intubating
conditions.
Results and Discussions: Intubating conditions were clinically acceptable
(excellent or good) and TOF/T3 in 93.75% of patients group R vs. 66.7 % group
P. Mean difference is 27.05%. Standard error of mean was 9.32 and the 95%
confidence interval from 8.77% to 35.82% with a two tailed mid P = 0.01.
Conclusion(s): During induction with high dose of Sevo despite a long
(3 min) and profound level of hypnosis (BIS = 40) the value of TOF remained
around 110% = 8. Regarding neuromuscular monitoring Sevo alone does
not provide excellent conditions for tracheal intubation at young patients; to
facilitate intubation a small dose of nondepolarizing drug is advisable at this
category.
Reference:
1 Motamed C., Kirov K., Duvaldestin P. Observations with the TOF-Watch/Guard on
train-of-four fade during onset of relaxation, EJA 2001, 18, 267-269.
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The perioperative comparison of efficacy of forced air
warmer and radiant warmer

V. Zvonicek, D. Zvonickova

Department of Anaesthesia and Intensive care, St. Anna’s University
Hospital in Brno, Brno, Czech Republic

Background and Goal of Study: The forced-air warming device is the
most commonly used method of active perioperative warming. A new radi-
ant warming device functioning by focused radiant heating of arteriovenous
anastomoses rich sites may provide an alternative. The goal of our study
was to compare the efficacy of the radiant device Suntouch (Fischer and
Paykel, Healthcare, PW 820) and forced air warming device Warmtouch
(MSM).

Materials and Methods: The surgical patients scheduled for abdominal
surgery with duration of operation anticipated to be greater than 2 hours
were enrolled. The patients were allocated randomly to either Warmtouch
(W) or Sountouch (S) warming device. The devices were set according to
manufacturers recommendations. After induction of anaesthesia the bladder
catheter with termistor was inserted to monitor core temperature (C), elec-
tronic thermometers were used to measure axillary temperature (A), tempera-
tures were measured in 10 minutes intervals. Mann-Whitney U test was used
to compare baseline parameters between groups, changes in temperatures
over time were compared using ANOVA test.

Results and Discussions: 13 ptsin group W and 14 pts in S were included.
Results are summarized in Table, demographic as median (and min-max),
temperatures (°C) as mean (and 95% confident intervals) of all measure-
ments. Statistically significant lower C temperatures during surgery were
measured in patients warmed by Suntouch methods. The course of axillary
temperatures did not differ between groups (p = 0.9).

Warmtouch Suntouch p
Age 47 (20-82) 63 (41-88) 0.08
Body weight 80 (60-93) 70 (50-102) 0.45
Duration of surg. 220 (90-460) 170 (70-440) 0.46
Initial C 36.4 (36.2-36.6) 36.3 (36.1-36.5) 0.66
Perioperative C 36.6 (36.5-36.6) 36.1 (36.1-36.6) 0.01

Conclusion(s): The Suntouch method is less effective in maintaining the
perioperative body temperature than forced air method.
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Complex Myograph: a novel clinical measuring device allows
to analyse the consecutive steps of muscle function

on a molecular level

N. Rahe-Meyer', M. Pawlak?, J. Zuk’, S. Piepenbrock', M. Winterhalter’

"Department of Anaesthesiology, Hanover Medical School;
2Institute of Physiology, University of Wuerzburg, Germany

Background and Goal of Study: Anaethesists intraoperatively influence
the muscle function with drugs or are confronted with a number of muscular
problems on an intensive care unit, but they have no tools to satisfyingly meas-
ure them. A technical solution is presented here which measures the classical
electrophysiological parameters together with the whole spectrum of muscular
mechanics.
Materials and Methods: The experiments in this study were conducted on
the musculus adductor pollicis. which has been stimulated indirectly by
means of supra-maximal nerve pulses. By means of a laser beam the extrem-
ity of the test object could be adjusted and by an automatic setting design
hold into position. Two adjustable stopping mechanisms could independently
restrict the maximum and minimum length of a muscle during each experiment
which thus could be performed at any physiological sarcomer length. An elec-
tromagnetic and contact free counterforce unit could expose the muscle with
definable pre- and afterloads which stayed constant independently of the
status of contraction, velocity, and acceleration. The measurements were
simultaneously performed by eight electrical and mechanical sensors. The
device is non-invasive and internationally patented.

Measurements on 700 healthy test subjects were conducted.
Results and Discussions: With this diagnostic device it was possible to
investigate over 50 parameters on different levels of the neuromuscular func-
tion: parameters for the membrane functionality, the endplate transmission, the
electromechanical coupling, the time of actin-myosin interaction, and different
aspects of myosin capacity, as well as the mechanics of serial and parallel elas-
tic elements. Standard values with standard deviation were determined.
Conclusions: By these means, the technical requirements for quantitative
and accurate reports about the individual efficiency of the contractile proteins
and its interaction with other cellular structures of a person and the changes
to this capacity through time, have been created for the first time. This has
yielded new perspectives for the diagnos is and therapy control of muscle ill-
nesses and the monitoring of influences of drugs on the muscular function.

Clinical and Experimental Circulation

A-168
Quantitative study of the peripheral sensory dysfunction
in lumbosacral radiculopathy with Neurometer CPT-test

M.B. Passavanti, C. Aurilio, E. Barbato, G. Cicciarella, M. lannotti,
P. Sansone, M.C. Pace

Department of Anesthesiological, Surgical and Emergency Sciences,
Second University of Naples, Italy

Background and Goal of Study: Lumbosacral radiculopathy (LR) is a
pathology characterized by pain and peripheral sensory abnormalities. The
aim of this study was to evaluate the amount of peripheral impairment and
its variations using Neurometer CPT-test.

Materials and Methods: After informed written consent we recruited 48
patients (Group LR) suffering from discal herniation at L4-L5 or L5-S1
according to a MRI and 48 healthy subjects (Group NLR). Patients suffering
from neuromuscolar, neurological, psychiatric and tumoral diseases were
excluded. The patients were both male and female, aged 53 + 6, complain-
ing of dysaesthesia at inferior limbs for more than 8 months and VAS 4-8.
After collecting the patient’s history and after the neurological assessment,
we measured pain using SF-MPQ and VAS. In a period, 6 months long, the
physical therapy was administerd during regular sessions: lasertherapy,
magnetotherapy TENS and drugs to reduce the pain were prescribed, in
order to be administered on request. The Neurometer CPT-test was exe-
cuted, testing 5 cutaneous sites at the first session (T0) and at the end of the
treatment (T1),

The Statistical Analysis was carried out using independent and paired sam-
ples t-test. P < 0.05 was significant with a power of 80%. The statistical
data were examined using the software SPSS version 12.0 for Windows XP.
Results and Discussions: Our results showed that the group NLR had no
peripheral sensory dysfunction (Grade 0); the group LR at TO had a severe
peripheral sensory dysfunction VAS 6 = 2 (Grade 7 = 1) and at T1 had a
moderate peripheral sensory disfunction VAS 5 * 1 (Grade 6 = 0.5).
Conclusion(s): Neurometer CPT-test is an useful device in order to evalu-
ate the grade of a peripheral sensory dysfunction and the treatment efficacy.
References:
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Predictive value of different non-invasive tests to determine
perioperative complications after myocardial
revascularization using the radial artery

M. Winterhalter’, C. Hagl?, N. Khaladj?, M. Fischer?, N. Rahe-Meyer',
S. Piepenbrock’, A. Haverich?, W. Harringer?

"Department of Anesthesiology, Division of Thoracic and Cardiovascular
Surgery; ?Hannover Medical School, Hannover, Germany

Background and Goal of Study: Perioperative vasospasm as well as per-
fusion deficits in the upper extremity after myocardial revascularization with
the radial artery are well known complications. Duplex sonography has been
shown to determine the quality of the vessel but no information is given on the
functionality of the graft. Therefore we developed a modified Allen test using
thermoprovocation.

Materials and Methods: After approval by the ethical committee sixty-five
pts. (90% male, 59 =+ 8 yrs) who received myocardial revascularization using
a radial artery were included into the study. In all pts., the Allan test, pulse
oxymetry under thermo provocation as well as a duplex sonography were per-
formed preoperatively.

Results and Discussions: In 65 pts. the radial artery was used. Sensitivity
of the standard Allen test concerning perioperative complications was 36%
with a specificity of 72%. There was no correlation between the Allen test and
the Doppler pressure, but a small diameter correlated well with the delay in the
Allen test (p < 0.05). Thermoprovocation led in 6 pts. to a pathological Allen
test with a myocardial infarction in 3 of them. Fourteen pts. with normal Allen
tests showed sensibility or motoric disorders, which resolved completely
before discharge. In 2 pts. the radial artery was not used since no ulnary artery
was found in the duplex despite a normal Allen test.
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Conclusion(s): Our results demonstrate that a preoperative duplex sono-
graphy seems to be the only reliable tool to determine the blood supply of the
extremity. To evaluate the risk for perioperative vasospasms the Allen test
should be combined with thermoprovocation.
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Pretreatment by hyperoxia improves myocardial contractility
after coronary artery bypass grafting

I. Karu'?, R. Loit!, A. Paapstel®, J. Starkopf?

"Clinic of Anesthesiology, North Estonia Regional Hospital, Tallinn, Estonia;
2Clinic of Anesthesiology and Intensive Care, University of Tartu, Tartu,
Estonia; 3Center of Cardiothoracis

Background and Goal of Study: Ischemic preconditioning protects
myocardium against ischemia-reperfusion (IR) injury. Similar beneficial effects
have been reported after pretreatment with hyperoxia in animal experiments
(1,2). We investigated the effect of hyperoxic pretreatment on the human heart.
Materials and Methods: 40 patients undergoing coronary artery bypass
grafting were ventilated with either FiO, 0.4 or 1.0 before cardiopulmonary
bypass (CPB). Blood for Tn | and CK MB mass was sampled from arterial and
coronary sinus cannulae before CPB, and at 1, 5, 10, 20 min of reperfusion.
Additional arterial samples were drawn at 60 min and on the 1st postopera-
tive morning. Cardiac index (Cl), right and left ventricular stroke work indices
(RVSWI, LVSWI) were measured before sternotomy, 15minand 1, 2, 4, 6, 9,
12 hours after CPB.

Results and Discussions: Release of Tn | and CK MB did not differ between
groups. Hemodynamic data (mean *+ SD) are shown on the figure as a change
from baseline (ACI-panel A, ARVSWI-panel B). ALVSWI and heart rate did not
differ between groups.
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*p = 0.012 FiO, (ANOVA)

Conclusion: Preconditioning by hyperoxia improves the contractility of the

heart after cardioplegic arrest.
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Tolerance to acute normovolemic hemodilution with
coronary artery disease depends on heart rate as
determinant for myocardial oxygen consumption

S. Cromheecke, S. Lorsomradee, V. Van Damme, Ph. Van der Linden,
S. De Hert

Department of Anesthesiology, University Hospital of Antwerp, Edegem,
Belgium

Introduction: The effects of acute normovolemic hemodilution (ANH) on
myocardial function in patients with coronary artery disease still are not fully elu-
cidated. We hypothesized that in these patients tolerance to ANH might depend
on determinants of myocardial oxygen consumption. To test this hypothesis we
evaluated myocardial function before and after ANH at two different heart rates.
Materials and Methods: 30 elective coronary surgery patients received a
midazolam based anesthesia. In group A (n = 20), heart rate was paced at
90 bpm. In group B (n = 10), heart rate was paced at 70 bpm. A pressure
microcatheter was inserted in the left ventricle (LV). The measurements con-
sisted of recordings of electrocardiographic and LV pressure tracings during
an increase in systolic and diastolic pressures, obtained by leg elevation. Mea-
surements were obtained before and after ANH. Data were compared using
paired t-test. All data were expressed at mean + SD. Data were considered
significant if p < 0.05.

Results: After ANH, cardiac output increased in both groups. This was
associated with a significant decrease in systemic vascular resistance. In
group A, dP/dt.,, decreased significantly after ANH (from 975 * 167 to
843 = 91 mmHg/sec). In group B, dP/dt,., was not significantly altered after
ANH. The change in dP/dt,, with leg elevation was significantly lower after
ANH in group A (from 66 + 31 to —20 *= 45 mmHg/sec), but was unchanged
in group B. Rate of isovolumic relaxation was significantly slower after ANH
in group A (time constant T increased from 59 * 6 to 65 = 5), whereas in
group B, T was similar before and after ANH.

Conclusion: In patients anesthetized with midazolam, pacing at 90 bpm dur-
ing ANH was associated with depression of myocardial function which was
not present in patients paced at 70 bpm.
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The use of a volatile anesthetic regimen protects against
acute normovolemic hemodilution induced myocardial
depression in patients with coronary artery disease

S. Cromheecke, S. Lorsomradee, V. Van Damme, Ph. Van der Linden,

S. De Hert

Department of Anesthesiology, University Hospital of Antwerp, Edegem,
Belgium

Introduction: Preliminary results®” indicated that acute normovolemic hemo-
dilution (ANH) was associated with a depression of myocardial function in
coronary surgery patients. It was suggested that this phenomenon would be
explained by the occurrence of myocardial ischemia. In the present study we
hypothesized that the cardioprotective properties of a volatile anesthetic reg-
imen might protect against the ANH related myocardial functional impairment.
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Materials and Methods: 30 elective coronary surgery patients received a
sevoflurane based anesthesia. In group A, heart rate was paced at 90 bpm.
In group B, heart rate was paced at 70 bpm. A pressure microcatheter was
inserted in the left ventricle (LV). The measurements consisted of recordings
of electrocardiographic and LV pressure tracings during an increase in systolic
and diastolic pressure, obtained by leg elevation. Measurements were obtained
before and after ANH. All patients included were paced at 70 bpm. Data were
compared using a paired t-test. All data were expressed as mean = SD. Data
were considered significant if p < 0.05.

Results: After ANH, cardiac output increased significantly in both groups.
This was associated with a significant decrease in systemic vascular resist-
ance. The variables of myocardial contractility (dP/dt,.x and the change in
dP/dt.,.x wWith leg elevation) remained unchanged in both groups with ANH.
Rate of isovolumic relaxation increased significantly after ANH in group A
(time constant T increased from 60 = 5 to 64 = 5), but not in group B.
Conclusion: In patients anesthetized with sevoflurane, pacing at 70 bpm dur-
ing ANH did not result in depression of myocardial function. With pacing at
90 bpm, systolic function remained preserved but rate of myocardial relaxation
was slower after ANH.
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Osteoprotegerin predicts perioperative myocardial lesion in
patients undergoing coronary artery bypass grafting

K.M. Hermann-Arnhof, T. Kaestenbauer’, T. Publig?, U. Koeller*,
S. Schwarz®, R.D. Fitzgerald®

'LBI for Metabolic Diseases and Nutrition, Hospital Hietzing Vienna, Austria;
2Department Internal Medicine V, Hospital Hietzing Vienna, Austria;
3Department for Anesthesia and LBI

Background and Goals: We investigated whether osteoprotegerin (OPG),
involved in arteriosclerosis and bone formation, is able to identify patients at
risk for perioperative myocardial infarction measured as cardiac troponin | and
signs of myocardial ischemia in the ECG after coronary artery-bypass
grafting (CABG).

Material and Methods: In this observational study, we investigated 97
patients (67 m/30 f) aged 66.8 * 9.4 years undergoing elective CABG. Blood
samples were obtained before surgery at induction of anesthesia and approx-
imately 24 hours later. ECG was done before and immediately after CABG.
OPG was measured by ELISA (Biomedica, Vienna, A). Correlations were cal-
culated by Pearsons Rank test and a logistic regression analysis was per-
formed to estimate predictive value. A p > 0.05 was regarded as significant.
Results: OPG before CABG (OPG pre) correlated highly with cTNI after
24 hours (r = 0.7727, P < 0.0001). OPG pre correlated with signs of ischemia
in the ECG after surgery (r = 0.65, p < 0.0001). There was a positive corre-
lation between OPG pre and the number of bypasses (p < 0.0001; r = 0.95).
Patients were divided into two groups: no myocardial infarction (NOMI) and
signs of myocardial infarction (MI).

NOMI M p

OPG (pmolL") 9.48(3.67/14.5) 24.9(22.6/27.8) <0.001
CTNI12 (ug*L™) 2.58(1.59/4.38) 6.47(2.81/12.1) 0.005
CTNI 24 (ug'L™") 2.67(1.70 /5.30) 16.5(10.0/22.6) <0.001

Values are given as median (lower/upper quartile)

Conclusions: OPG appears to be a useful marker in estimating risk for peri-
operative Ml in patients undergoing CABG, as demonstrated by signs of
ischemia in the ECG.
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Effects of different mean arterial pressures on fluid
extravasation during cardiopulmonary bypass in piglets
0. Haugen*, M. Farstad, S. Hammersborg, V. Kvalheim', P. Husby

*Department for Anaesthesia/Intensive Care, Institute for Surgical Sciences,
"Department for Cardiac Surgery, Haukeland University Hospital,

University of Bergen

Background and Goal of Study: The factors held responsible for fluid accu-
mulation during cardiopulmonary bypass (CPB) are hemodilution, hypo-
thermia and possibly inflammation. We wanted to evaluate the effect of
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different mean arterial pressures (MAP, mmHg) on fluid extravasation during
CPB in piglets.

Materials and Methods: 30 anaesthetised piglets underwent 60 min nor-
mothermic and 90 min hypothermic CPB before they were killed. CPB flow
rate was set to 110 ml/kg/min. Fluid was added to keep a constant level in
the machine reservoir. During CPB, 13 animals were given high MAP by nor-
epinephrine (HP) while 9 animals had low MAP by nitroprussid (LP-N) and
8 animals had low MAP by phentolamine (LP-P). Fluid balance, hemodynam-
ics, serum albumin (g/l) and plasmavolumes (CO-methode) (PV, ml/kg) were
measured. Fluid extravasation rate (FER, ml/kg/min) was calculated. Statistical
analysis by repeated measurements analysis with posttests (SPSS 13) Results
as mean (SD).

Results:

Time on CPB (min) 0 60 150

MAP

HP 53.6(8.8) 66.6(5.1)* 74.7(6.8)*
LP-N 59.3(5.5) 42.1(3.3) 42.2(4.5)
LP-P 60.6(4.4) 42.1(3.3) 43.5(2.7)
Alb

HP 27.3(2.8) 19.5(3.3) 15.8(2.6)
LP-N 26.2(3.1) 16.9(1.9) 13.0(2.4)
LP-P 27.0(2.9) 16.4(3.1) 13.03.1)
PV

HP 51.3(4.3) 44.5(9.9) 59.1(13.4)
LP-N 51.5(5.6) 51.4(6.6) 65.1(9.6)
LP-P 57.5(5.3) 61.0(11.7) 71.8(11.6)
FER

HP 0.26(0.07) 1.37(0.6) 1.21(0.6)
LP-N 0.21(0.06) 1.20(0.5) 0.80(0.3)
LP-P 0.24(0.1) 1.55(0.8) 0.85(0.2)

***: P < 0.001 compared with the other groups, same time.
*: P < 0.05 compared with the LP-P, same time.

Only statistics for between group differences are included.
Conclusion: In this model, different MAP did not have a significant impact
on fluid extravasation during CPB.
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The application of norepinephrine reduces 6-hour mortality at
the critical hemoglobin concentration

J. Meier, A. Pape, D. Loniewska, P. Lauscher, H. Kertscho, B. Zwissler,
O. Habler

Clinic of Anesthesiology, Intensive Care Medicine and Pain Control,
Hospital Center, Johann Wolfgang Goethe-University Frankfurt
am Main

Background and Goal of Study: The limit of normovolemic anemia is char-
acterized by 1) a disparity of oxygen (O,) demand and O, delivery, and 2)
circulatory failure due to a fall of coronary perfusion pressure. The aim of the
present study was to investigate, whether the sole stabilization of CPP with
norepinephrine (NE), i.e. without simultaneous red blood cell transfusion, could
prevent death of otherwise lethal normovolemic anemia.

Materials and Methods: 14 anesthetized pigs were hemodiluted by
exchange of whole blood for 6% hydroxyethyl starch (200,000:0.5) until the
individual critical hemoglobin concentration ([Hb,]) was met. For the next
6 h, animals were either observed without further intervention (control group),
or their mean arterial pressure was maintained by adapted infusion of NE
(NE group). The main outcome parameter was the 6 h-survival rate in both
groups.

Results and Discussions: All animals of the control group died within the
6-hour observation period. In contrast 6 of the 7 animals of the NE group
survived (p < 0.05; control vs. NE). Parameters of macrohemodynamics
(mean arterial pressure, cardiac index) and oxygen transport (oxygen deliv-
ery, oxygen consumption) improved significantly after initiation of the NE
infusion, whereas parameters of peripheral tissue oxygenation (tissue
oxygen partial pressure of skeletal muscle, arterial lactate concentration,
arterial base excess) only slightly improved after initiation of the NE infusion.
However, all favourable effects of NE infusion diminished throughout the 6 h-
observation period.

Conclusion(s): Application of NE increases short term tolerance to acute
anemia. However, this increase of survival is accompanied by a redistribu-
tion of nutritive organ blood flow, limiting the benefit of NE to organs of cen-
tral circulation for a short period of time.
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Perioperative outcome after Aortic arch repair with
standardized deep hypothermic circulatory arrest: role of a
multimodal protocol to enhance perioperative organ protection
J. Augoustides’, H. Harris?, D. Cowie?, J. Bavaria®

"Department of Anesthesiology and Critical Care; Department of Clinical
Perfusion; 3Department of Cardiac Surgery at the Hospital of the University
of Pennsylvania, Philad

Background and Goal of Study: Aortic arch repair (AAR) requiring deep
hypothermic arrest (DHCA) is still associated with significant mortality
(10%-25%)', end-organ injury'3, and major variations in DHCA technique.
AAR - DHCA at our institution has been standardized.?= The purpose of this
study was to evaluate perioperative outcome in adults <70 years after AAR
with standardized DHCA.

Materials and Methods: With IRB approval, all adults <70 years undergo-
ing AAR-DHCA (1999-2002) were studied. Standardized DHCA?- included
an antifibrinolytic, a balanced anesthetic technique, transesophageal echocar-
diography, anticoagulation with heparin, cooling on cardiopulmonary bypass
(CPB) to an isoelectric electroencephalogram, retrograde cerebral perfusion,
and protocolized care in the intensive care unit (ICU).

Results: Cohort total was 199: mean age (50 years); % female (26.6%); his-
tory of hypertension (57.8%), diabetes (6.0%) stroke (5.5%), and previous
cardiac surgery (16.6%). Operative factors were: emergencies (31.7%); mean
CPB/DHCA times (204.2/35.1 min); mean temperature nadir (14.3°C) and
mean CPB hematocrit nadir (22.1%). Clinical outcomes were: mean ICU stay
(5.2 days); in-hospital mortality (4.5%); stroke (3.0%); delirium (12.6%); atrial
fibrillation (28.6%); exploration for bleeding (1.5%); mean chest tube drainage
in first 24 hours (809.7 mL); % cohort requiring no transfusion (15.6%) and
renal dysfunction, defined as >50% rise in serum creatinine (19.1%). Mean
transfusion for first 24 hours included 4.0 units red blood cells, 4.8 units
fresh frozen plasma, and 1.8 units platelets.

Conclusions: AAR in adults <70 years with standardized DHCA is associ-
ated with superior clinical outcome. A multimodal perioperative protocol
appears to ameliorate perioperative organ system dysfunction, despite high
preoperative risk.
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Evaluation of risk factors on red blood transfusion in
coronary surgery under cardiopulmonary bypass

A. Flo, A. Escudero, E. Masso, E. Moret, X. Ruyra, J. Canet

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

Background and Goal of Study: Low hematocrit (hct) and blood transfu-
sion are associated with an increased postoperative morbidity and mortality
in cardiac surgery patients.The aim of the current study was to compare the
need of blood transfusion in patients undergoing elective coronary surgery
with 2 different cardiopulmonary bypass (CPB) priming volumes (standard
CPB with 1500 ml, and MiniCPB with 500 ml) and to identify the associated
demographic variables.

Materials and Methods: We prospectively followed up all patients under-
going non emergent coronary surgery under CPB in an 18th month period
(259 patients).

We registered hct evolution due to CPB hemodilution, drainage bleeding
in the postoperative period and requirement of blood transfusion until hos-
pital discharge.

In a multivariate analysis using a forward stepwise logistic regression
model we evaluated which factors apart of hemodilution would contribute to
blood transfusional requirement, such as, age, sex, body surface area (bsa)
and previous hct.

Results and Discussions: No statistical differences among demographical,
surgical characteristics and CPB times between both groups were observed.
The 98 patients undergoing standard CPB bleeded 501 + 223 ml and 35.7%
were transfused. The 161 patients undergoing MiniCPB bleeded 425 =+ 183 ml
and 21.7% were transfused (p < 0.01). Table shows risk factors of transfusion:

OR 95% Cl Significance
Age 1.04 0.99-1.08 0.062
Female sex 1.12 0.48-2.64 0.784
BSA 0.19 0.001-0.306 0.005
MiniCPB 0.43 0.21-0.87 0.019
Previous hct 0.75 0.68-0.83 0.000
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We obtained a predictive model of probability of transfusion: P = 1/
(1 + e (19.03-459 bsa-0.77 CPB-0.29 het)

The predictive model efficiency was calculated with the area under ROC
curve of 0.84. The model has a sensitivity = 67, specificity = 92, PPV = 79
and NPV = 86.

Conclusion: The main variables that influence on blood transfusional require-
ment were, low bsa, low previous hct and high CPB priming volume. The use
of MiniCPB allowed us to reduce blood transfusion in high risk population.
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TEE confirms improved myocardial preservation following
beating heart valve surgery

L. Cooper, C. Gallagher, M. Barron, J. Grossman

University of Miami Miller School of Medicine, Miami, Florida, USA

Background and Goal of Study: Transesophageal echocardiography (TEE)
has been shown to be superior in detecting new ischemic episodes during
cardiac surgery compared to ECG, pulmonary artery catheters, or central
venous catheters alone (1). Myocardial dysfunction is common following
cardioplegic arrest in valvular operations (2). Beating heart surgery for valvular
disease provides normal myocardial metabolism, shorter aortic cross clamp
and CPB times, and lower need for inotropes. It is proposed to result in
decreased new LV wall motion abnormalities compared to conventional valve
operations.

Materials and Methods: 20 patient TEE examination videotapes were
reviewed independently by 4 experienced echocardiographers for new left
ventricular wall motion abnormalities after valve surgery. 13 were performed
during conventional valve surgery using aortic cross clamping and cardioplegic
arrest and 7 were performed during valve surgery performed with a beating
heart and continuous myocardial perfusion.

Results and Discussions: Of the 13 patients who received surgery using aor-
tic cross clamping and cardioplegic arrest, 12 showed new posterior septal
wall hypokinesis after CPB. Of the 7 patients who had surgery performed with
a beating heart, none were found to have any new wall motion abnormalities.
Beating heart valve surgery has become increasingly accepted as a means
to avoid the consequences of ischemia/reperfusion injury associated with aor-
tic cross clamping and cardioplegic solutions. Efficacy and safety of on-pump
beating heart surgery for valvular disease has been shown to be superior to
conventional valvular operation (3,4).

Conclusion: TEE confirms the preservation of myocardial function following
on-pump beating heart valve operation by detecting fewer new wall motion
abnormalities than following conventional valve operations using an aortic
cross clamp and ischemic arrest.
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Comparison of dynamic indexes of cardiac preload in cardiac
surgical patients

F. Chiari, D. Schmartz, M. Dejonckheere, I. Huybrechts, L. Barvais,
A. Ducart

Department of Anaesthesiology, ULB Erasme Hospital, Brussels, Belgium

Background and Goal of Study: In cardiac surgical patients with normal
ventricular function, we tested dynamic indexes of preload responsiveness:
respiratory changes in aortic blood velocity (AVpeak) and in superior vena
cava collapsibility (ASVC) using transoesophageal echocardiography, in
arterial pulse pressure (APP); stroke volume variation (SVV) and pulse pres-
sure variation (PPV) using arterial pulse contour analysis.

Materials and Methods: 6% hydroxyethyl starch (7 mLkg~") was adminis-
tered to 19 patients with a constant tidal volume of 8 mLkg~'. Responders
to volume expansion (VE) increased stroke volume index (SVI) by =10%. We
analyzed the effects of VE on parameters using Wilcoxon’s rank sum test,
differences between responders and non-responders using Mann-Whitney
U test, Spearman’s correlation coefficients and receiver operating charac-
teristics (ROC) curves. *P < 0.05 was significant.

Results: All parameters changed significantly after VE. 14 patients were
responders. Baseline values of SVV (P = 0.004*) and PPV (P = 0.044*) were
significantly lower in non-responders. SVV correlated significantly to PPV
(r = 0.60, P = 0.018* and APP to PPV (r = 0.83, P < 0.001%.

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

Clinical and experimental circulation 47

ROC curves Area 95% Confidence intervals

AV peak 0.536 0.182 0.890 P = 0.890
ASVC 0.550 0.298 0.802 P = 0.746
APP 0.707 0.448 0.967 P =0.179
Sw 0.910 0.757 1.063 P =0.012*
PPV 0.830 0.611 1.049 P = 0.043*

Conclusion: Our study suggests that SVV and PPV are sensitive dynamic
predictors of preload responsiveness in cardiac surgical patients with nor-
mal ventricular function.
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Endogenous nitric oxide reduces the efficacy of the
endothelin system to maintain blood pressure during
epidural anaesthesia

L. Schwarte', C. Beck', T.W.L. Scheeren?, O. Picker'

"Department of Anesthesiology, University Hospital of Duesseldorf:
2Department of Anesthesiology, University Hospital of Rostock,
Germany

Background and Goal of Study: Nitric oxide (NO) impairs vasoconstrictive
properties of endothelin during physiologic conditions (1). This phenomenon
could explain the reduced efficacy of endothelin to maintain blood pressure
during high epidural anaesthesia (2). To clarify this, we studied the interac-
tion between NO and endothelin during high epidural anaesthesia in con-
scious dogs, in comparison to the interaction of NO and vasopressin.
Materials and Methods: With approval of the local ethics committee, the
animals were randomly assigned to each of the following 6 experimental and
2 control groups: L-NAME 0.3-10mg - kg~ with and without high epidural
anaesthesia (lidocaine 1%) and L-NAME 0.3-10mg - kg~ after preceding
endothelin or vasopressin receptor blockade with or without high epidural
anaesthesia. During control experiments normal saline was injected either
intravenously (n = 6) or into the epidural space (n = 4).

Results and Discussions: L-NAME increased mean arterial pressure dose-
dependently in all groups. However, the increase in blood pressure was sub-
stantially reduced in the presence of endothelin receptor blockade compared
to L-NAME alone, both during control conditions (9 = 4 vs. 21 = 3mmHg;
p < 0.05) and during high epidural anaesthesia (17 = ? vs. 30 = ? mmHg;
p < 0.05). Vasopressin receptor blockade did not affect the increase in blood
pressure during L-NAME.

Conclusion(s): The diminished increase in mean arterial blood pressure after
injection of L-NAME only during endothelin receptor blockade therefore indi-
cates that endogenous nitric oxide inhibits the action of endothelin during
high epidural anaesthesia and might thus explain the reduced efficacy of
endothelin to maintain blood pressure during high epidural anaesthesia.
References:
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Cutaneous microcirculation effect of ephedrine in case of
spinal anaesthesia

J.P. Lecoq', O. Heymans?, J. Joris, S. Francois', M. Lamy’

"Department of Anesthesia and Intensive Care Medicine, University
Hospital, University of Liége, Liége, Belgium; ?Department of Maxillo —
Facial, Plastic, Hand, and Micro-surgery, University Ho

Background and Goal of Study: Spinal anaesthesia (SpAn) results in a
reduction in the skin blood flow of the shoulder and chest, evaluated by
Laser-Doppler Flowmetry (LDF), and in an increase in the skin blood flow of
the lower part of the body'. This study compared the effect of ephedrine
(Eph), commonly used to treat hypotension secondary to SpAn, on cuta-
neous microcirculation of the lower and the upper part of the body, in
patients under SpAn.

Materials and Methods: After local Ethics Committee approval, 18 ASA |-l
informed patients were included in this study. SpAn was adjusted to achieve
a T7 sensory block level after injection of 12.5 mgr hyperbaric bupivacaine
0.5% plus 2.5 ug sufentanil. Plasmalyte® was administered to maintain mean
arterial pressure within 30% of the preoperative value. When motor block
was achieved, 0.1 mgr/kg of Eph was given intravenously. Two fiberoptic
light guides (Probe 407-4, Perimed®) were applied on the sternum and the
leg and connected to LDF. LDF was expressed by Unit of Perfusion (PU). PU
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was recorded before (Pre SpAn) and after SpAn (Post SpAn), and 3 minutes
after Eph injection (Post Eph). Data (mean = SEM) were analysed using
ANOVA. p < 0.05 = statistically significant.

Results and Discussion: SpAn resulted in a non significant decrease of the
sternum skin PU, and a non significant increase of the leg skin PU. These
changes were enhanced and became significant after Eph injection (Post
SpAn vs Post Eph; Sternum skin: 0.98 + 0.03 vs 0.52 + 0.06 — Leg skin:
1.56 = 0.2 vs 2.42 * 0.3) (Figure).
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Conclusion(s): Eph significantly enhances the opposite changes in cuta-
neous blood flow induced by SpAn above and below the level of sensory
block. These observations should be considered when maintenance of the
cutaneous blood flow is mandatory (plastic surgery, burns, ...).

Reference:

1 Bengtsson M. Acta Scand Anaesth 1983; 27: 206-210.
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Effects of angiotensin converting enzyme inhibitors (ACEI)
on cardiovascular system in elderly scheduled for
regional anaesthesia

M. Zajac, K. Zajac

Department of Anesthesiology and Intensive Care, Jagiellonian University,
Krakow, Poland

Background and Goal of Study: Many elderly patients have prescribed
antihypertensive treatment with angiotensin converting enzyme inhibitors
(ACEI). The purpose of the study was to find out how do ACEI affect cardio-
vascular system during early period of regional blockade.

Materials and Methods: 100 patients of ASA Ill group, aged 70yrs and over,
treated for stage 2 and 3 hypertension with ACEI, were scheduled for elective
procedures (hernia repair, stripping of saphenous vein(s), total hip replace-
ment) under regional anaesthesia. One day before surgery the patients were
randomly allocated into two groups: in group 1 (n = 50) ACEI treatment was
withheld 24 hrs before surgery; group 2 (n = 50) continued taking ACEI
tablets till the day of surgery. All the patients, 2 hrs before the procedure
were premedicated with midazolam (7.5 mg orally) and were administered
500 ml of 6% hydroxyethyl starch. The spinal anaesthesia was performed with
a 27G Whitacre needle, and 10 mg of hyperbaric bupivacaine plus 0.025 mg of
fentanyl was administered intrathecally. The non-invasive blood pressure
(NIBP) measurement was taken 60 min before anaesthesia, then (0 min) during
intrathecal administration of local anaesthetic, and 5, 10, 15 and 20 min after
the blockade was established. Statistics was performed with Student ¢ test
and chi-square test with p < 0.001 considered significant.

Results: The demographic parameters were similar between the groups.
The significant difference was noticed in results of NIBP measurements
recorded in the 5th, 10th and 15th min after the block was established.

NIBP 0

measurement (blockade

[min] —60 performed) +5 +10 +15 +20
Group 1 162 21 16517 14911 136 +15 137 =14 141 +13

Group 2 155 £ 11 158 = 12 1318 125+13 12614 135+ 12

Conclusions: The antihypertensive treatment with ACEI reduces systolic
NIBP significantly (<25%) 5 min after the spinal block has been established;
total reduction is more pronounced in patients who had ACEI on the day of
procedure. ACEI treatment, continued till the surgery, gives better control of
hypertension.

References:

1 Hohne C. Acta Anaesthesiol Scand 2003;47:891-896.

2 Sanchis C. EurJ Anaesth 2005;22(suppl.34):95.
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Arterial pressure wave reflection during hypotensive epidural
anesthesia

M. Ho', N. Sharrock!, G. Go', E. Salvati?, P. Heerdt®

"Department of Anesthesiology; ?Department of Orthopaedic Surgery,
Hospital for Special Surgery, New York, USA; *Deparmtent of
Anesthesiology, Weill Medical College of Cornell

Background and Goal of Study: Hypotensive epidural anesthesia (HEA)
combines extensive neuraxial sympathetic blockade with low-dose epineph-
rine infusion to produce profound hypotension (MAP 40-50 mmHg) while pre-
serving cardiac output (1). We hypothesized that the marked arterial dilatation
associated with this technique would result in a profound reduction in reflec-
tion waves from the distal aorta and a reduction in pulse wave velocity (PWV).
Materials and Methods: After IRB approval, 34 patients undergoing total
hip replacement in the lateral decubitus position under HEA were studied.
Arterial wave reflection was determined with the Pulsecor® monitor that
records suprasystolic signals from a piezoelectric sensor placed over the
brachial artery beneath the distal edge of a blood pressure cuff to identify both
incident and reflection waves. Automated processing quantifies wave reflec-
tion as augmentation index (Al) (2). The delay between incident and reflected
wave peaks (TR) is calculated as an index of change in PWV (2). Recordings
were obtained from the non-dependent arm upon arrival in the operating
room (Baseline), after sedation with propofol (Propofol), after induction of HEA
(HEA1), after implantation of the prosthesis (HEA2) and with an ephedrine infu-
sion initiated upon wound closure (Ephedrine). Data (mean =+ SD) were com-
pared by repeated measures ANOVA with p < 0.05 considered significant.

Results: Patients ranged in age from 32 to 87 years (mean 67 + 13). The
substantial decline in systolic and MAP produced by HEA was associated
with a marked reduction in Al (p < 0.0001) and increase in TR (p < 0.0001).

Baseline Propofol HEA1 HEA2 Ephedrine
Systole 153 + 20 108 = 18 65+ 8 67 =10 90 + 13
MAP 95+ 9 74 =12 42 +5 42+ 6 59 +7
HR 73 12 73 = 11 73 =12 7111 79 =13
Al 41 +£13 33 +17 7+8 6+7 10 =13
TR 0.16 + .02 0.15 * .012 0.19 * .04 0.19 * .03 0.17 = .03

Conclusion(s): Arterial pressure wave reflection measured with suprasys-
tolic brachial artery recordings is profoundly altered by HEA.

References:

1 Sharrock et al. Br J Anaesth 1991; 67: 694-698.

2 MckEniery et al. J Am Coll Cardiol 2005; 46: 1753-60.
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The influence of positive end-expiratory pressure on stroke
volume variation and central blood volume during open and
closed chest conditions

J. Kubitz'?, T. Annecke’, S. Forkl!, G. Kemming', N. Kronas', A. Goetz?,
D. Reuter?

"Department of Anesthesiology, University of Munich;
2Department of Anesthesiology, University of Hamburg, Germany

Background and Goal of Study: Positive end-expiratory pressure (PEEP)
affects cardiac preload, which can be assessed by stroke volume variation
(SVV) and central blood volume (CBV) variables. In this study we compared the
effect of PEEP on SVV and CBV during open and closed chest conditions.
Materials and Methods: Fourteen anesthetized pigs (25-40kg) were
mechanically ventilated without PEEP and with PEEP 15 cmH,O during open
and closed chest conditions. Left and right ventricular SVV were determined
with ultrasonic flowprobes placed around the pulmonary artery and ascending
aorta. CBV was estimated using global end-diastolic volume (GEDV) (trans-
cardiopulmonary thermodilution) and right ventricular end-diastolic volume
(RVEDV) (pulmonary artery thermodilution).

Results and Discussions: Right and left ventricular SVV increased during
ventilation with PEEP both during open and closed chest conditions (Table 1).
Concomittantly, RVEDV was reduced by application of PEEP, but the decrease
in GEDV was not significant.

Open chest Closed chest

PEEP 15 PEEP 0 PEEP 15 PEEP 0
LVSVV (%) 15 = 57 8x5 19 = 67 93
RVSWV (%) 17 = 51 8+3 54 + 111 33 =10
GEDV (ml) 531 (144) 562 (140) 449 (113)° 486 (115)°
RVEDV (ml) 111 (23)1 128 (32) 91 27" 121 (35)

*P < 0.05, closed chest vs. open chest, same PEEP level.
tP < 0.05, PEEP 15cmH,0 vs. no PEEP.


https://doi.org/10.1017/S0265021506000809

Conclusion(s): We conclude that ventilation with PEEP reduces cardiac
preload as reflected by increased left and right ventricular SVV and
decreased RVEDV both during open and closed chest conditions.
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Stroke volume variation during changing loading condition:
impact of different tidal volumes

J. Renner, E. Cavus, E. Schenck, PH. Tonner, J. Scholz, B. Bein

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

Background and Goal of Study: Previous studies have shown that stroke
volume variation (SVV) may be used as a predictor of preload and fluid respon-
siveness (1). It is currently under debate, if SVV is a reliable tool for determina-
tion of dynamic volume changes during ventilation with clinically used tidal
volumes (2). The aim of this study was to assess whether the predictive value
of SVV depends on the tidal volume applied particularly during acute changes
of preload.

Materials and Methods: The study protocol was approved by the institutional
animal research committee. 14 anesthetized piglets (43 to 46 kg) were studied
during changing tidal volumes (5 ml/kg, 10 mL/kg, 15 mL/kg) at normovolemia
(BL), after removal of 500 cc of blood (Hypo) and after retrans-fusion plus addi-
tional 500 cc 6% hydroxyethyl starch (Hyper). SVV was recorded continuously,
and global end-diastolic volume (GEDV) was obtained by transpulmonal ther-
modilution at each experimental stage (PiCCO plus, Pulsion Medical Systems,
Munich, Germany).

Results and Discussions: GEDV changed significantly comparing the dif-
ferent experimental stages (BL to Hypo to Hypervolemia: 978.8 + 211 to
755.8 + 143 to 1328.7 + 268 mL m~2). During ventilation with both 5mL/kg
and 10 mL/kg SVV did not change significantly at the different experimental
stages. In contrast during ventilation with 15 mL/kg, SVV changed signifi-
cantly, reflecting different intravascular volume. However, in this group SVV
was above the recommended range throughout the experiment.

SW% V15 ml/kg V10 ml/kg V115 ml/kg
BL 7.58 +3.3 122+ 45 21.3 £ 5.0
Hypo 8.32 =45 1563 +73 28.6 + 5.0
Hyper 10.6 = 3.6 9.5 +6.2 15.5 = 6.6*°

*p < 0.001 vs 5ml/kg; *p < 0.05 vs BL; “p < 0.001 vs Hypo

Conclusion(s): In this animal model SVV was not sensitive to acute changes
in preload when clinically used tidal volumes were applied. Moreover,
ventilation with high tidal volume may suggest volume loading even during
Hypervolemia.

References:

1 Crit Care Med 2003; 51:1399-1404.

2 Intensive Care Med 2004; 30:1008-1010.
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Interventional lung assist in an experimental model of apneic
ventilation: haemodynamics, intrathoracic blood volume and
extravascular lung water monitoring

P. Matute', P. Jungebluth?, M. Iglesias?, O. Sibila®, |. Aldabé®, E. Martinez?,
C. Petit2, P. Macchiarini?

"Department of Anesthesiology; ?Department of Thoracic Surgery;
3Department of Pneumology, Hospital Clinic, Barcelona,

Spain

Background and Goal of Study: A new extracorporeal pumpless artificial
lung iLA (interventional Lung Assist — Novalung®) has been developed.
Associated haemodynamic and volumetric pulmonar changes in combina-
tion to different PEEP are unknown. Present study compares haemody-
namic changes, intrathoracic blood volume (ITBV) and extravascular lung
water (EVLW) using the iLA and different PEEP in a pig model.

Materials and Methods: Eight yorkshire pigs (weight: 55.1 £ 2.7kg)
mechanically ventilated with: TV 527 + 62 mL, MV 11 L/min, PEEP 5cm H,0,
RR 21.9 * 2.8 breaths/min and FiO, 1. Animals were attached to the iLA
across the right axillary vessels and were managed as follows by near
apneic ventilation: TV 98 = 15mL, MV 0.5L/min, RR 4 = 0.3 breaths/min
and FiO, 1). PEEP was escalated 5 cmH,O every 15min until 20cm H,0.
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Haemodynamic, ITBV and EVLW values were continuously monitoring by
PiCCO System.

Results and Discussion: Data are shown in the Table. Significant systemic
and pulmonary haemodynamic changes were observed. However, ITBV and
EVLW values did not change significantly with iLA implantation. Oxygenation
improved parallel to the increase of PEEP.

Conclusion(s): Apneic ventilation and iLA induces systemic vasodilatation,
pulmonary hypertension and hypoxemia. Oxygenation is restored by increasing
PEEP levels. Interestingly ITBV and EVLW were not affected.

TABLE.
Mechanical  Apneic Apneic Apneic Apneic
ventilation +ilLa +ilLa +ila +ila
PEEP 5 5 10 15 20
mBP (mmHg) 100 = 11 87 = 11* 83 = 10* 70 £ 9* 71 £ 10"
CO (I/min) 6*2 8+ 2" 8+ 3" 7x2 7x2
SVR (d/s/cm™® 1101 =376 705 + 185* 657 + 236* 621 * 345* 629 + 265"
mPAP (mmHg) 28 * 6* 37 £ 9* 36 = 9* 35+ 8" 38 = 4*
SpO;, (%) 9 +0 80 + 3* 90 * 3* 99 * 1 99 +0
ITBV (ml/Kg) 759 =109 771 =194 1032 =355 830 =193 856 + 91
EVLW (ml/Kg) 534 =162 771 =248 563 = 147 604 * 95 597 * 67

Mean + SD, *p < 0.05.

References:

1 Reng M., Phillipp A., Kaisse M., et al. Lancet 2000; 356: 219-220.

2 Deeren H., Dits H., Daelemans R., Malbrain M. Clin Intensive Care 2004 (15):
19-122.
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ACC-AHA guidelines are not sufficiently accurate for
screening cardiac risk before abdominal aortic surgery
K. Chedevergne, P. Alfonsi, N. Mansencal, M. Chauvin

Department of Anesthesiology, Department of Cardiology, Hospital
Ambroise Paré, France

Background and Goal of Study: Use of ACC-AHA guidelines (1) for stratify-
ing cardiac risk before surgery is intended to detect patients at risk of post-
operative myocardial ischemia and to optimize prescription of cardiac testing.
The goal of the study was to determine the accuracy of ACC-AHA guidelines
for detecting a significant coronary artery disease (CAD) in patients scheduled
for abdominal aortic surgery.

Materials and Methods: After Local Committee’s approval and informed
consent, 183 consecutive were enrolled between january 2002 and january
2005. Significant CAD was defined as 1) a positive dobutamine stress echocar-
diography (DSE) 2) CAD confirmed by angiography and 3) cardiac care man-
agement decision. Patients were classified into 2 groups: absence or presence
of significant CAD. In the meantime, a blinded observer classified patients into
2 categories following ACC-AHA guidelines: need for cardiac stress testing
(ST+) or not (ST—). Sensibility (Se), specificity (Sp), positive predictive value
(PPV), and negative predictive value (NPV) of ACC-AHA guidelines for
detecting presence of significant CAD were calculated by crossing the 2
classifications, using Youden’s test.

Results and Discussion: Among 183 patients, 29 were excluded of the
study (recent cardiac testing or coronary angiography, patient’s refusal,
recent revascularization procedures). Following ACC-AHA guidelines,
28% of the remaining 154 patients would not have to pass ST (Table 1).
Among them, 9.3% had significant CAD. Se and Sp were respectively
88% and 32%. PPV was 26% and NPV was 91%. Youden’s test value
was 0.2.

Table 1. Repartition of the patients

Presence of CAD Absence of CAD Total
ST+ 29 82 111
ST— 4 39 43
Total 33 121 154

Conclusion: Before aortic surgery, NPV and Youden’s test value are too low
with ACC-AHA guidelines. Systematic preoperative ST using DSE should be
recommended in this context.

Reference:

1 Eagle KA. J Am Coll Cardiol 2002;39(3):542-53.
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Effects of dexmedetomidine on hemodynamics and systemic
oxygenation during abdominal aorta cross-clamping in
sevoflurane-anesthetized dogs

L. Braz', P. Nascimento’, J. Braz', A. Silva’, L. Carvalho?

"Department of Anesthesiology, UNESP - University of Sao Paulo State;
2Department of Statistics, Sciences Institute, UNESP — University of Sao
Paulo State, Brazil

Background and Goal: Abdominal aorta cross-clamping (AAX) for surgical
treatment of aorta may result in deleterious cardiovascular response’. We
tested the hypothesis that dexmedetomidine (D), a highly selective a,-
agonist, improves circulatory stability and systemic oxygenation during
sevoflurane anesthesia for AAX.

Materials and Methods: In a blinded study, sevoflurane-anesthetized dogs
were instrumented and after baseline measurements (BL), were divided into
three groups of 10 animals: control group (C), injection of 20 mL of normal
saline (NS) in 10 min, followed by 20mL/h of NS; group Dy, injection of a
20 mL solution of D 1 png/kg, in 10 min, followed by D 1 png/kg/h; and group
D,, injection of a 20mL solution of D 2 ug/kg, in 10 min, followed by D
2 ng/kg/h. Variables were studied before AAX, during AAX, and after aorta
unclamping (AAU).

Results: Data (Mean =+ SD) are shown in the Table: HR (beats/min); MAP
(mmHg); Cl (L/min/m?); SVRI (dyne.sec/cm®.m?.10%); DO, (L/min/m?).

BL before AAX AAX AAU
HR C 134 =20 132 = 14* 133 = 18* 137 £ 17*
D, 127 = 16 83+ 16 92 + 18 85 + 15
D, 116 = 22 69 + 11 94 + 18 83 +25
MAP (o] 84 +17 82+ 16 104 * 12* 88 + 14*
D, 94 + 16 91+7 119 = 14 105 = 15
D, 89 + 16 93 + 16 1283 = 22 103 = 16
Cl C 3.8=*1.0 3.9 = 1.0* 42 *0.8* 41 =1.1*
D, 3.8+0.8 3.0*0.8 29+08 2.7+09
D, 3.4 *0.7 24 *05 23+06 2.1+06
SVRI C 1.8+ 04 1.7 £ 04" 2.0 £ 0.6* 1.8 + 0.5
D, 1.8+ 04 23*06 31+1.0 2.7+09
D, 1.9+ 04 3.0+ 0.9 42 +1.3* 4.0+ 1.6"
DO, C 0.6 23 0.7 £ 2.4* 0.7 = 1.6* 0.7 £ 2.5%
D, 0.6 *1.3 05=*1.2 0.5+ 0.9 0.4 +0.9
D, 0.6 1.9 04*12 04+13 04+12

There were no differences among groups in oxygen consumption (P > 0.05). *P < 0.05:
C vs. Dy and Dy; #*P < 0.05: D; vs. Dy; ‘P < 0.05: C vs. D,.

Conclusion: Anesthesia with sevoflurane and D (mainly higher doses) accen-
tuates the deleterious circulatory response during AAX, decreasing oxygen
transport to the tissues.

Reference:

1 Gelman S. Anesthesiology 1995; 82: 1026-57.
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Volume expansion effects on cardiac function in a canine
model of renal transplantation

C. Salomon', D. Casanova?, G. Solares’,
J. Gonzalez-Cotoruelo®, M. Arias®

'Service of Anesthesia, Hospital Universitario Valdecilla; 2Service of
Surgery, Hospital Universitario Valdecilla; 3Service of Nefrology,
Hospital Universitario Valdecilla, Spain

Background and Goal of Study: It is known that volume expansion (VE)
improves the outcome of renal transplantation (Rtx) (1). However, there are
no controlled studies on the effects of this practice on cardiac function.
Materials and Methods: Three groups of beagle dogs (8-12 Kg) were sched-
uled for an autoRTx; one group with normal hidratation, CVP = 5 mmHg (G5H,
n = 6), a second to receive VE with colloid solution until it increased its CVP to
10 mmHg (G10H), and a third, to elevate its CVP to 15 mmg (G15H), before renal
reperfusion were studied. A PA catheter was placed to measure cardiac filling
pressures and cardiac output (CPV, PwP, CO). Cardiac function was evaluated
using the Starling and the venous return curves, plotting CO values against its
CVP and PwP values, and systolic cardiac performance by peak velocity (PV)
changes from an esophageal Doppler, as we have previously reported (2). The
study design was: stage 1 = baseline, stage 2 = before VE and stage 3 = after
VE. ANOVA and paired t-test were used as statistical analysis.

Results and Discussions: Volume expansion caused in G10H dogs an
increase in CVP of 58% and in PwP of 32%, while CO only but significantly
increased a 21%. This practice also caused a significant elevation in CVP and
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in PwP of a 329% and a 254% respectively, while CO only increased a 105%
in G15H dogs. However, all these changes were different to those observed in
G5H and in G10H groups. Peak velocity significantly increased in G10H and
in G15H, a 13% and a 28% as a result of VE. Volume expansion shifted the
starling curve to the right when plotted within the venous return curve, in a
treatment response way, suggesting a loss in cardiac diastolic function.
Conclusion(s): The present study shows that acute VE has a significant neg-
ative lusotropic effect. Thus, our data suggest that VE should be performed
with caution or even avoided, especially at CVP values higher than 10 mmHg,
in patients with a deteriorated cardiac function.

References:

1 Willms CD, et al. Transplantation proceedings.

2 European Journal of Anesthesiology, 2002.
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Sevoflurane is superior to Propofol in reducing reperfusion
injury induced by severe abdominal-ischaemia in pigs

T. Annecke', J. Kubitz!, S. Kahr?, J. Hilberath?, K. Langer?, |. Bittmann?,
G. kemming', P. Conzen'

"Clinic of Anaesthesiology; Institute for Surgical Research; SInstitute for
Pathology, Ludwig-Maximilians-University, Munich, Germany

Background and Goal of Study: Patients requiring thoracic aortic surgery
are at high risk for developing multiple organ failure due to abdominal
ischaemia-reperfusion injury (IRS). Sevoflurane (Sevo) has been shown to
protect the heart by ischaemic-preconditioning-like effects. Propofol (Prop)
was reported to have anti-inflammatory properties. We compared both
agents with respect to their potential for reducing abdominal IRS.
Materials and Methods: Experiments had been approved by local com-
mittees. After instrumentation in midazolam-anaesthesia, pigs were ran-
domised to receive either Prop or Sevo (n = 9, each). The thoracic aorta was
occluded for 90 min using a balloon-catheter. Study medication was continued
for 120 min after reperfusion. For the remaining 180 min of the experiment,
midazolam was restarted. Fentanyl was given throughout the experiment for
analgesia. During reperfusion, a standardised goal-directed therapy (volume
replacement, buffers, vasopressors) was performed. Tissue injury was
assessed from arterial lactate concentration, and from lactate dehydroge-
nase (LDH)-, alanine aminotransferase (ALT)-, and aspartate transaminase
(AST) activities.

Results and Discussions: Severe declamping shock occurred in both groups.
Norepinephrine was reduced significantly in the reperfusion period after Sevo
(p = 0.004). This resulted in cessation of vasopressors in 4/9 Sevo-treated
animals, whereas all animals after Prop remained norepinephrine-dependent.
This was accompanied by significantly lower activities of LDH (4471 = 2996
vs 2329 * 1464 U/l), AST (1908 + 1432 vs 906 =+ 685 U/I), ALT (107 = 37 vs
78 + 26 U/l after 300 min reperfusion, and by a significant reduction of lac-
tate concentration over time in the Sevo-group (p < 0.05).

Conclusion(s): Sevoflurane reduces the thoracic-aortal-occlusion induced
ischaemia-reperfusion injury as compared to Propofol. This is indicated both,
by improved haemodynamic stability and reduced serum markers of tissue
injury.
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The influence of ‘fast track anesthesia’ on the endogenous
stress response in patients undergoing cardiac surgery with
extracorporeal circulation: a prospective randomized study

M. Winterhalter’, K. Brandl', N. Rahe-Meyer', C. Hagl?, H. Hecker®,
C. Gras', J. Zuk', S. Piepenbrock’

"Department of Anesthesiology; ?Division of Thoracic and Cardiovascular
Surgery; *Department of Biometrie, Hannover Medical School

Background and Goal of Study: The influence of ‘fast track’ anesthesia on
the endogenous stress response, activation of the immunosystem and the
release of ischemic markers in myocardial revascularization with extracor-
poreal circulation (ECC) has not been evaluated so far.

Materials and Methods: Forty-two patients, who were scheduled for elec-
tive myocardial revascularization with ECC were prospectively randomized
in two groups: group A (n = 21) received classic ‘high dose opioids’ (intermit-
tent doses of Fentanyl), group B (n = 21) ‘fast track anesthesia’ (0.15-
0.3 pg/kg/minute Remifentanil). BIS, stress parameters (Cortisol, ADH, ACTH,
epinephrine, norepinephrine), IL-8, IL-6, TNF alpha. and myocardial ischemic
markers (CK, CKMB, troponin-t) were assessed during the peri- and postop-
erative course at 7 time points. Repeated measurement analysis of variance
(ANOVA) was applied with group (treatment) as between subject factor, time
as within subject factor and group by time as interaction term. Repeated
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measurement ANOVA and t-tests were applied to the log-transformed data
in case of positive skewed variables.

Results and Discussions: Preoperative data showed no differences between
groups, but CPB-times as well as aortic cross-clamp times were longer in
group A (93 = 26 vs. 74 += 22 min, p < 0.05; 48 = 20 vs. 36 = 16 min, p <
0.05, respectively). Group B was significantly earlier extubated (240 =
182 min. vs. 418 * 212min., p = 0.006) Analysis of stress parameters 30 min
after establishment of CPB revealed lower values in group B vs. group A
(ADH: 39.94 + 30.98 vs.11.7 = 22.8 pg/ml, p = 0.002, ACTH: 111.5 + 116.8
vs. 21.81 = 24.71 pg/ml, p = 0.01; Cortisol 185 = 86 vs. 131 = 82ng/mli,
p = 0.04). Furthermore, interleukins showed also significant lower perioper-
ative values in group B vs. group A for IL-8, IL-6 and TNF alpha.
Conclusion(s): ‘Fast track’ anesthesia using Remifentanil led to a significant
reduced perioperative endocrine stress response. The reduced release of
interleukins in the postoperative may also be influenced by this type of anes-
thesia but may be also attributed to shorter CPB-times in the ‘fast track
group’.
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Comparative study of haemodynamic and ventilatory
changes caused by infrarenal aortic cross-clamping during
laparoscopic or conventional vascular surgery in an
experimental animal model

M.F. Martin, L. Luis, V. Criséstomo, C. Calles, FM. Sanchez,
|. Diaz-Gliemes, F. Soria, R. Lima, J. Usén

Minimally Invasive Surgery Centre, Cdceres, Spain

Background and Goals: To compare the haemodynamic and ventilatory
effects of prolonged infrarenal aortic crossclamping during sevoflurane
anaesthesia in pigs undergoing laparotomy or laparoscopy and to assess
physiological limitations to the laparoscopic approach.
Methods: 10 healthy swine were randomly assigned to 2 groups (group |
laparotomy, group |l laparoscopy). Anaesthesia was induced with propofol
and maintained with sevoflurane, fentanyl and vecuronium. An infrarenal aor-
tic cross-clamping was performed during 60 minutes. Arterial blood gases,
arterial blood pressure (ABP), cardiac output (CO), and heart rate (HR) were
determined at baseline (T1), 5’ before cross-clamping (T2), 30’ and 60’ after
cross-clamping (T3,T4), 5’, 30’ and 60’ after de-clamping (T5, T6 and T7).
Changes were analysed using ANOVA followed by Tukey’s test. P < 0.05
was considered significant (*).
Results and Discussion: Haemodynamic changes were similar in both
groups. During aortic cross-clamping a significant decrease in cardiac out-
put and increase in ABP were observed (Group | from 4.16 + 4.06 to 3.11 *
1.04 L/min and from 68 + 7 to 83 = 16 mmHg. Group Il from 4.06 + 0.62 to
2.80 = 1.21 L/min and from 58 + 2 to 79 = 8 mmHg). After de-clamping, a
significant increase in CO and a significant decrease in ABP were seen
(Group | from 3.11 = 1.04 to 6.50 = 2.12L/min and from 83 * 16 to 52 =
12mmHg. Group Il from 2.80 + 1.21 to 5.50 = L/min and from 79 = 8 to
62 = 9mmHg).

Acid-Base state data are shown in the Table:

pH PaCO,

Times Group | Group Il Group | Group p Il
T1 7.48 = 0.01 7.47 = 0.01 36x5 43+3

T2 7.43 = 0.02 7.32 = 0.07* 33x9 56 = 18*
T3 7.46 = 0.04 7.27 = 0.16* 31+6 73 = 28*
T4 7.46 = 0.05 7.28 = 0.17* 377 80 * 38"
5 7.40 = 0.06 7.22 +0.18* 397 81 * 47*
T6 7.41 = 0.06 7.34 = 0.07 387 59 = 12*
T7 7.38 = 0.01 7.32 = 0.07 388 43 = 12*

Conclusions: Anaesthetic management of aortic surgery is similar for both
surgical approaches. However, laparoscopy causes respiratory acidosis that
needs to be monitored and managed.

References:

1 Gelman S. Anesthesiology 1995;82:1026.

2 Dion YM et al. Surg Endosc 1999;13:654-657.

A-196

Cardiopulmonary bypass does not influence negatively fast
track extubation after coronary artery bypass surgery

J. Reis, J. Bohun, F. Otero, D. Gomes

Service of Anesthesiology, Centro Hospitalar de Vila Nova de Gaia, Portugal

Background and Goal: Considering the discussion about respiratory effects
of cardiac surgery and cardiopulmonary bypass (CPB) (1), the authors decide
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to test the hypothesis, whether the influence on respiratory function after coro-
nary artery bypass graft surgery (CABQG) is identical when performed with or
without CPB.
Materials and Methods: Were included retrospectively 215 patients who
underwent CABG between years 2000-2004, anesthetized by the same anaes-
thesiologist and submitted to a FTE protocol. After exclusion criteria (lack of col-
laboration, critical pre-operative status, emergent surgery, and missing data),
122 patients were studied, 37 in off-pump and 85 in CPB group.The anesthetic
technique included remifentanyl, propofol, rocuronium or vecuronium and
sevoflurane/air/oxygen. For post-operative analgesia, was used morphine and
NSAID. Differences were considered significant where p was less than 0.05.
Results: No differences in demographic characteristics or mean (max-min)
extubation time (hours), [0.4 (0-18.5) vs. 0.3 (0-3) respectively with and with-
out CPB], were found between the groups. The percentage of patients extu-
bated in the operation room was higher in off-pump group (71.3 vs. 68.7,
p = 0.273) and the mean (max-min) length of stay (LOS) (days) was signifi-
cantly higher in the group with CPB [5.8 (2-43) vs. 4.8 (3-12), p = 0.02]. The
alveolar-arterial oxygen gradient (mmHg) was lower in the off-pump group
only at ICU admission [277.7 (108.1) vs. 354 (115.6), p = 0.001] and the inci-
dence of respiratory complications was identical in both groups.
Conclusion: Despite shorter entubation time and LOS, our data suggest that
in this study, CPB did not influence negatively FTE protocol in patients who
underwent CABG.
Reference:
1 Gilbert TB, Barnas GM, Sequeira AJ. Impact of pleurotomy, continuous positive air-
way pressure, and fluid balance during cardiopulmonary bypass on lung mechanics
and oxygenation. J Cardiothorac Vasc Anesth 1996;10:844-9.

A-197

Ultra-fast track anesthesia for off-pump coronary artery
surgery without epidural analgesia

D. Kanyamibwa, G. Tsaousi, V. Nalbandi, G. Miniadakis, Ch. Skourtis

Department of Anesthesiology and ICU, AHEPA University
Hospital, Thessaloniki, Greece

Background and Goal of Study: The expansion of the off-pump coronary
artery surgery (OPCABG) has led to increasing interest in ultra-fast track
anesthesia, allowing extubation of the patient in the operating room (OR). It
is common practice to achieve this purpose by general anesthesia com-
bined to thoracic epidural analgesia. Aim of the study was to validate the
clinical applicability of performing ultra-fast track anesthesia in OPCABG
surgery, avoiding thoracic epidural analgesia.

Materials and Methods: Prospective study enrolling 86 consecutive
patients (aged 40 to 88 yrs, 73M/13F) scheduled for OPCABG surgery, who
underwent general anesthesia with a view to extubation immediately after
skin closure. Ultra-fast track anesthesia technique was based on remifen-
tanil, without epidural catheter insertion. Criteria for extubation in the OR,
included hemodynamic stability and absence of early surgical complica-
tions. Postoperative pain control was achieved by continuous intravenous
infusion of remifentanil (0.0125 to 0.05 wg/kg/min), targeting to a Visual
Analogue Score (VAS) <3. Data referring to time and to pain scores are pre-
sented as mean (SD).

Results: Demographic data revealed a rather high risk population (NYHA
I1-1V: 52.3% and EF < 40: 43%). There were an average of 2.8 procedures
per patient. OR extubation was performed within 12.4 (2.8) min after chest
closure. Postoperatively, duration of remifentanil infusion was 13.9 (4) h,
while VAS was 3.1 (1.5), 2.2 (0.7), 1.8 (0.8) immediately, 6h and 12 h post-
surgery, respectively. Repeated episodes of vomiting were recorded in 7
(8.3%) patients, demanding pharmacologic treatment. Postoperative newly
developed atrial fibrillation occurred in 5.9% (n:5) of the patients, while major
complications included myocardial infarction and transient neurological dis-
orders in 1.2% (n:1) and 3.5% (n:3) of the study group, respectively. Length
of ICU stay was 1.46 (1) days. One re-admission was recorded due to car-
diogenic shock , while ICU mortality was 2.3% (n:2).

Conclusion: Ultra-fast track anesthesia with appropriate postoperative
analgetic protocol based on remifentanil, seems to be feasible and safe. It
constitutes a further step in minimizing invasiveness in OPCABG surgery,
whereas there is no need for thoracic epidural analgesia.

A-198
Myocardial ischemia after major vascular surgery

M. Barbagallo, E. Spadini, G. Bertolizio, L. Kepgang, G. Squicciarini,
A. Ramelli, A. Casati

Department of Anaesthesia and Pain Therapy, University of Parma, Italy

Background and Goal of Study: The aim of this prospective, observational
study was to evaluate changes in cardiac troponin-I levels after major vascular
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surgery and their association with early and late postoperative cardiac
complications.

Materials and Methods: 75 patients undergoing major vascular surgery
received a standard sevoflurane-fentanyl anesthesia during the procedure.
Blood levels of creatine kinase with MB subtype, and cardiac troponin-| were
assessed before surgery and then every day for the first three days after sur-
gery. At the same times a 12 lead ECG was also performed, and the occur-
rence of any cardiac adverse event was recorded. Patients were then followed
for 1 month after surgery.

Results and Discussions: Troponin-I levels increased in 25 patients (33%)
during the first three days after surgery; 9 of these patients (12%) had myocar-
dial infarction. At the univariate analysis uncontrolled hypertension was the
only risk factor for perioperative infarction (odds ratio: 16; (95% Cl: 3-74);
however, multivariate logistic regression analysis failed to show statistically
significant associations. Increases in troponin-I had a 100% sensitivity and
75% specificity in detecting myocardial ischemia with a 36% positive and
100% negative predictive values. Severe cardiac complication 1 month after
surgery was reported in 5 patients (6.6%). The increase of cardiac troponin-I
levels during the first 3 postoperative days was associated with an increased
incidence major cardiac complication at the 1 month follow up (P = 0.003),
with a 100% sensitivity, 71% specificity, and 100% negative predictive value.
Conclusion(s): Myocardial infarction after major non-cardiac vascular sur-
gery occurs in up to 12% of cases. Perioperative monitoring of troponin-I
plasma levels may allow to identify patients with an increased risk for car-
diac morbidity, not only early after surgery, but also during the first month.

A-199

The impact of overweight and pneumoperitoneum on
hemodynamics and oxygenation during prolonged
laparoscopic surgery

D. Meininger', B. Zwissler', C. Byhahn', K. Westphal?, D.H. Bremerich’

Department of Anesthesiology, University Hospital of Frankfurt am Main;
2Department of Anesthesiology, Katharina-Kasper-Hospital, Frankfurt am
Main, Germany

Background and Goal of Study: Anesthesia adversely affects respiratory
function and hemodynamics in obese patients. Although many studies have
been performed in morbidly obese patients, data is limited concerning over-
weight patients [BMI 25-29.9 kg m~2]. The aim of this study was to evaluate
the effects of prolonged pneumoperitoneum in Trendelenburg position on
hemodynamics and gas exchange in normal and overweight patients.
Materials and Methods: We studied 15 overweight and fifteen non-obese
[BMI 18.5-24.9 kgm~2] patients who underwent totally endoscopic robot
assisted radical prostatectomy under general anesthesia with an inspired
oxygen fraction of 0.5. A standardized anesthetic regimen was used and
patients were examined at standard times: after induction of anesthesia and
Trendelenburg posture, every 30 minutes after establishing pneumoperi-
toneum, and after the release of the pneumoperitoneum with the patient still
in Trendelenburg position.

Results and Discussions: After induction of anesthesia and Trendelenburg
positioning arterial oxygen pressure [P,O,] and alveolar-arterial difference
in oxygen tension [A,Do,] differed significantly between both groups with
lower P,O, [235 + 27 vs. 164 = 51 mmHg] and higher A,Do, [149 = 48 vs.
76 = 28 mmHg] values in overweight patients. During pneumoperitoneum,
P,O, transient increased above baseline values in overweight patients,
whereas A,Do, decreased. Hemodynamic parameters [HR, MAP and CVP] did
not differ significantly between groups.

Conclusion(s): Arterial oxygenation and A Do, are significantly impaired in
overweight patients under general anesthesia in Trendelenburg posture. In
overweight patients pneumoperitoneum transient reduced the impairment of
arterial oxygenation and lead to a decrease in A;Do,. Hemodynamic param-
eters were not affected by body weight.

A-200

Adrenergic blockers improve physiologic hepatic blood flow
control during CO, pneumoperitoneum in pigs

G. Sanchez-Etayo’, N. De Riva', P. Hurtado', B. Escobar’, J. Tercero’,

P. Taura’

"Department of Anesthesiology; 2Department of Surgery, Hospital Clinic,
University of Barcelona, Spain

Background and Goal of Study: The hepatic arterial buffer response (HABR)
is a regulatory mechanism of the hepatic artery (HA) that compensates for
reduction in portal venous (PV) blood flow (1). During CO, pneumoperitoneum
it seems to be impaired (2) and improvement of hepatic microcirculation (HMC)
could maintain this response.
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Materials and Methods: We studied 29 pigs that were randomly allocated in
five groups related to HMC improvement therapy: 6 animals received phen-
tolamine at low dose (bolus of 4 ng/Kg and 2 ng/Kg/h; FG) and 6 at high dose
(bolus of 0.5 mg/Kg and 50 ng/Kg/h: HFG). 5 animals received high dose of
phentolamine plus a single dosis of propanolol (0.25 mg/Kg; HFPG). 6 pigs
were treated with endothelin-1 receptor antagonist (10 mg/kg of tezosentan;
EG) and 6 animals were treated with saline as a control group (CG). In all
animals CO, pneumoperitoneum was increased from 0 to 10, 15, 20 and
25 mmHg and decreased to 0. Systemic hemodynamic parameters, hepatic
artery (HA) and portal vein (PV) blood flow and HABR ((HA2-HA1)/PV1) were
recorded at different levels of IAP and after deflation.

Results and Discussions: No differences were found in systemic hemody-
namic parameters between groups. Except in FPG, HABR was impaired in all
groups and was higher as IAP increase. In all groups, HABR recovered when
IAP returns to basal value.
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Conclusion(s): During CO, pneumoperitoneum HABR was impaired. The
addition of « and B blockers could have some benefit in maintaining HABR.
References:

1 Lautt WW. Am J Physiol 1985;249:549-56.

2 Richter S. Anesth Analg 2001;93:872-7.

A-201

Use of N-terminal pro-Brain Natriuretic peptide in
pre-operative assessment

B. Messer', C. Parker?, C. Snowden', G. Handley®, F. McAuley®

’Department of Anaesthesia, Freeman Hospital, Newcastle; 2Department
of Gastroenterology, James Cook University Hospital, Middlesborough;
3Queen Elizabeth Hospital

Background and Goal of Study: B-Type Natriuretic peptide (BNP) is released
by ventricular myocytes in response to stretch. Its prohormone, pro-BNP is
used to diagnose and monitor heart failure. Pro-BNP levels of <35 pmol/l have
excellent negative predictive value (NPV) for cardiac impairment. Resting
echocardiography (Echo) is often used during preoperative assessment to rule
out cardiac dysfunction. We investigated the use of pro-BNP in this context
and examined its role in reducing the requirement for pre-operative Echo.
Materials and Methods: Patients attending anaesthetic preassessment clinic
and who were due to undergo echocardiography were studied. All patients had
a pro-BNP added to their preoperative bloods. A questionnaire including
history of Myocardial Infarction (M) and functional status was completed.
Reported abnormalities in Echo findings included regional wall motion defects,
overall contractility and valve lesions.

Results and Discussions: All 58 patients had a pro-BNP taken, 57 (98%) pre-
sented for echocardiogram and 47 (81%) answered the cardiac questionnaire.

BNP > BNP <  BNP > BNP < 35

MI No MI 35 35 35 and MI and no M|
Abnormal Echo 10 7 21 2 23 0
Normal Echo 3 23 11 20 12 15
Sensitivity 7% 91% 100%

(23/30) (20/22) (15/15)

Specificity 7% 66% 66%

(10/13) (21/32) (23/35)
NPV 83% 92% 100%

Conclusions: The use of pro-BNP coupled with a negative history of Ml in
our study, correctly identified all patients with a normal Echo (sensitivity
100%), eliminating the need for a more expensive and invasive test. This sig-
nificantly improved on either clinical history or pro-BNP levels alone. This data
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suggests that a protocol based on clinical history and pro-BNP levels may
correctly identify patients presenting for preoperative assessment who do
not need an echocardiogram, reducing further preoperative cardiovascular
investigation.

References:

1 Januzzi JL, et al. Eur Heart J 2005 17 Nov (in print).

2 Latini, et al. J Cardiac Failure 2002; 8: 288-299.
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The influence of pneumoperitoneum and anti-Trendellenburg
position on Cardiac Output in morbidly obese

T. Gaszynski', W. Machala', T. Szewczyk?, W. Gaszynski'

"Department of Anaesthesiology and Intensive Therapy, Medical University
of Lodz; 2Department of General and Gastrointestinal Surgery, Barlicki
University Hospital, Lodz, Poland

Background and Goal of Study: Pneumoperitoneum has important impact
on haemodynamic function during general anaesthesia. The reports on cardio-
vascular effect of pneumoperitoneum in morbidly obese are scarce. The aim
of the study was to estimate influence of laparoscopic procedures on Cardiac
Output in morbidly obese during gastric banding surgery.

Materials and Methods: After obtaining the consent of Institutional Bioethics
Review Board, 21 patients were enrolled into the prospective, controlled
study. Sufficient data was collected from 13 pts. Haemodynamic function
was measured by transaesophageal Doppler probe using HemoSonic 100
device (Arrow, USA). Measurements were taken in three time points: T1-
after induction to anaesthesia, T2- pneumoperitoneum in vertical position,
T3- anti-Trendellenburg (Fowler) position and pneumoperitoneum. All patients
were anaesthetised using sevoflurane/O,/air, FNT, midazolam and atracurium.
Pneumoperitoneum pressure was 15 mmHg.

Results and Discussions: Demographic data (mean = SD): BMI 45.979 +
7.7 kg/m?, weight 138.77 = 26.67 kg, high 173.54 + 8.29cm, age 38.15 +
11.31yrs; CO in time points (I/min): T1- 6.88 + 1.13, T2- 5.15 = 0.91, T3-
5.55 = 1.12.In 11 pts (84.62%) CO in T3 increased comparing to T2, in 2 pts
decreased furthermore. The difference between time points: D1 (T1-T2)-
1.73 £ 0.72 (26.36 * 7.89% of T1), D2 (T2-T3, increase)- 0.4 + 0.88 (9.92 +
7.37% of T1); D2 (decrease)- 1.21 (17.8% of T1); p values when comparing time
points: T1 vs T2: p = 0.00026; T1 vs T3: p = 0.00568; T2 vs T3: p = 0.32531.
The changes in CO were not accompanied by important changes in blood
pressure and HR. No complications were observed in perioperative period.
Conclusions: Although clinical significance of changes of CO were not
observed the influence of pneumoperitoneum on cardiac function is impor-
tant. The serious decrease in CO may not be recognised basing solely on BP
and HR measurements. The Fowler position used in laparoscopic gastric
banding procedures has no positive or negative effect on cardiac function.
Further investigation on organ perfusion in abdomen during pneumoperi-
toneum in morbidly obese are needed.

A-203

45 degree Trendelenburg position for robot-assisted
endoscopic prostatectomy - influence on haemodynamics,
echocardiography and VA/Q ratios

M. Lestar', S. Odeberg-Wernerman?, P. Wiklund®, L. Gunnarsson*

"Department of Anaesthesiology and Intensive Care; °Department of
Paediatric Anaesthesiology and Intensive Care; *Department of Urologic
Surgery; “Department of Cardiothoracic Surgery

Background and Goal of Study: Pneumoperitoneum (PP) induces a well-
known haemodynamic response (1). The consequences of combining PP
with a pronounced Trendelenburg position (Tr) are not well characterized.
Materials and Methods: After ethical committee approval and informed
consent, eight healthy (ASA 1-2) male patients (mean age 60 yrs) undergo-
ing robot-guided (Da Vinci) endoscopic prostatectomy with 45°Tr were stud-
ied during propofol-remifentanil anaesthesia and controlled ventilation.
Transesophageal echocardiography (Acuson Sequoia 512 with a multiplane
probe) and systemic and pulmonary pressure measurements were made.
Cardiac output (CO) was measured by thermodilution. Ventilation-perfusion
relationships were studied by the multiple inert gas technique (2). Statistical
analysis was performed by Friedman’s non-parametric ANOVA. A p value
below 0.05 was considered significant.

Results and Discussions: Central pressures increased substantially
(p < 0.05), see Figure CO and stroke volume decreased after PP and again
increased during PP + Tr, p < 0.05. Right-sided heart dimensions were slightly
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increased by PP, but did not further increase during PP + Tr. Mean airway pres-
sure increased by 50% during PP and PP + Tr, p < 0.05. With high intrathoracic
pressure and an unaltered pulmonary artery pressure gradient, transmural
pressures were probably unchanged. Thus, the pressure change does not
reflect volume status. Shunt was low and unaffected, whereas dead space
decreased by 25% during PP + Tr, p < 0.05.
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Conclusions: The very high filling pressures during PP and 45° Tr were not
paralleled with proportionally increased heart dimensions. Shunt remained low.
References:

1 Odeberg S et al. Acta Anaesth Scand 1994;38:276-283.
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Effects of increased IAP on plasma lactate levels during short
carbon dioxide pneumoperitoneum

Henriette M. Mishriki

Department of Anesthesiology, Al-Sahel Teaching Hospital, Egypt

Background and Goal of Study: Acute increases in intraabdominal pressure
(IAP) induce systemic and regional circulatory changes. Besides, mechani-
cal compression on the capillary beds may decrease oxygen availability to
the tissues. The purpose of this clinical study was to analyze the effects
of increased IAP on plasma lactate levels during short carbon dioxide
pneumoperitoneum.

Materials and Methods: Forty consecutive patients undergoing laparo-
scopic cholecystectomy were included in this study. Eleven of them were
ASA Il and thirty were overweight. IAP was kept between 13 and 15 mmHg,
and PaCO,/PgrCO, between 38 and 40 mmHg.

Results and Discussions: PaO, increased significantly in anesthesia and
pneumoperitoneum phases and decreased significantly during recovery.
Plasma lactate levels significantly increased after induction (1.3 £ 0.2 vs
1.6 = 1.2mg/dl, p < 0.001), after insufflation (1.3 = 0.2 vs 2.5 = 0.2mg/dlI,
p < 0.001) and reached the highest value in recovery (1.3 = 0.2 vs 2.9 *
0.22 mg/dl, p < 0.001). Simultaneously, arterial pH and base excess decreased
through the whole procedure. There was a significant positive correlation
between lactate levels and duration of surgery (r = 0.36, p < 0.05).
Conclusion(s): Increased IAP is associated with an increase in lactate. Its
role as an anaerobic metabolite in the presence of severe hypoxia, and an
aerobic metabolite in the presence of an adequate O, supply and utilization
of glucose as a fuel is discussed.

A-205

Hemodynamic changes during robotic prostatectomy

A. Falabella, M. Lew, M. Sullivan

Division of Anesthesiology, City of Hope National Medical Center
Background and Goals: We studied changes in hemodynamic variables
associated with steep trendelenburg position and pneumoperitoneum in
patients undergoing robotic prostatectomy. Understanding and anticipating
critical changes in hemodynamic variables can lead to avoidance of hypoten-
sion and hypertension.

Materials and methods: We studied 35 ASA II-lll patients. A standardized
anesthetic protocol was used. An arterial line and a transesophageal echo-
doppler probe were placed. Hemodynamic data including: heart rate, mean
arterial blood pressure (MAP), cardiac output (CO), systemic vascular resist-
ance (SVR), stroke volume (SV) and aortic diameter was collected in the supine,
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trendelenburg, trendelenburg + pneumoperitoneum and end of surgery supine
position. Data was analyzed with the t-test, and the results adjusted for mul-
tiple comparisons using the Bonferroni adjustment.

Results: Significant p-values (less than 0.0001): Supine MAP (least square
mean) 94.2 mmHg lower than pneumoperitoneum MAP (least mean square)
112.7 mmHg, Supine MAP 94.2 mmHg higher than end of surgery supine MAP
76.5mmHg, Supine SVR 1441.5 dynes-sec/cm® lower than pneumoperi-
toneum SVR 2014.1 dynes-sec/cm?®, Supine aortic diameter 26.7 mm higher
than pneumoperitoneum aortic diameter 25.1 mm.

Conclusions: Pneumoperitoneum and trendelenburg position significantly
increases MAP and SVR. There is also a significant decrease of aortic diam-
eter, and these may reflect the impact of intrabdominal pressure on intratho-
racic pressure. There are not significant changes in CO or SV during
pneumoperitoneum.

A-206

Hemodynamic changes in liver surgery

A. Gelmanas, A. Karbonskiene

Clinic of Anaesthesiology, Kaunas University of Medicine

Background and Goal of Study: Liver resections are reasonable and effective
surgical procedure for treatment of benign lesions and malignant tumours of
the liver and biliary tract. Potencial risk of massive blood loss and intraoper-
ative hemodynamic instability remain main factors compromising periopera-
tive outcome. Hypotensive episodes should be avoided during operation to
ensure oxygen supply to the liver, maximize the chances of recovery of hepatic
function and prolong disease-free survival. This study was undertaken to
evaluate the causes of intraoperative hemodynamc instability (hypotension
and/or low cardiac output).

Materials and Methods: Fifty-eight consecutive ASA |-l patients sched-
uled for elective liver resections were included in the study. Standard anes-
thesia protocol (Sevoflurane (ET 2.1-2.5%o)), Fentanyl, Pipecuronium) was
carried out for all the patients and a number of hemodynamic parameters were
recorded along with the standard anesthesia monitoring: ECG with ST mon-
itoring, invasive arterial blood pressure, blood pressures in superior vena
cava (SVC) and inferior vena cava (IVC), cardiac output (CO), systemic vas-
cular resistance (SVR), pulmonar artery pressures, wedge pressure and oxy-
gen transport parameters, blood loss and diuresis. Hypotensive episodes
(decrease of systolic blood pressure >20% during 1 minute) and low cardiac
output episodes (decrease >30% if not associated with hypotension) were
recorded and analyzed.

Results: In 86% of cases episodes of hemodynamic instability (total
number 197) were registered, 46% of them lasted longer than 1 min. Blood
loss was responsible only for 14%, cardiac rhythm abnomarlities — 2%, low
SVR - 6%, the undetectable reasons — 6%, and 72% of hypotensive episodes
were preceded with abrupt increase in IVC pressure, 82% of which were fol-
lowed with decrease in SVC pressure and CO.

Conclusion: These results suggest, that surgical manipulations, disturbing
blood flow in IVC (retraction or pressing of IVC) is the main reason of hemody-
namic events in our study. It is highly recommendable to monitor IVC pres-
sure in liver surgery to avoid hypotension and low CO.

A-207

BIS monitoring and different remifentanil doses in rapid
sequence anaesthesia induction

Z. Alanoglu, S. Talu, S. Yalcin, Y. Batislam, O. Ozaatamer, F. Tuzuner

Department of Anaesthesiology and Reanimation, School of Medicine,
University of Ankara, Ankara, Turkiye

Background and Goal of Study: Rapid sequence anesthesia induction (RSAI)
is often associated with significant hemodynamic changes which are poten-
tially harmful (1). This randomized, prospective trial was designed to examine
the hemodynamic effects and intubation conditions of different remifentanil
dose on RSAI.

Material and Methods: With IRB approval and written informed consent 54
ASA |-l adult patients were allocated to two groups at random to receive
either remifentanil 1 mcg/kg (Group | n = 26) or 0.5 mcg/kg (Group Il n = 28)
as adjunct to propofol 2 mg/kg, and rocuronium 1 mg/kg (60 sec. after propo-
fol) based RSAI. After preoxygenation for 3 minutes, induction and tracheal
intubation was performed in a 30° head-up position. Laryngoscopy and endo-
tracheal intubation conditions were assessed via a standard scoring system.
Hemodynamic and Bispectral Index (BIS) recordings were done at before
induction, after induction, at intubation and at 1, 3, 5, 10 minutes following
intubation. Area under hemodynamic variables, BIS values and time curves
(AUC) were calculated and assessed with T test. Repeated measures for
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ANOVA and Chi-Square tests were also used and p < 0.05 was considered
as significant. Values are expressed as mean and standard deviation.
Results: Patients characteristics and demographic data were similar among
groups. AUCBIS was similar among groups (Group | 300 * 45 cm? vs Group |l
315 + 49cm? p = 0.432). Heart rate, systolic, diastolic and mean blood pres-
sure measurements and the area under hemodynamic vs time curves were
similar among groups. Total intubation score (max. 14 points) was higher in
Group | (12.6 = 1.67) compared to Group Il (10.3 = 4.79) (p = 0.03). The num-
ber of patients with intubation score equal to max. 14 points in Group |
(n = 13) was higher than Group Il (n = 6) (p = 0.028).

Conclusion: Remifentanil 0.5 mcg/kg as adjunct to RSAI provides similar
hemodynamic and BIS profile like remifentanil 1 mcg/kg. However, use of
remifentanil 1 mcg/kg as an adjunct offers superior laryngoscopy and intu-
bation conditions.
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Incidence of postoperative myocardial infarction in non
cardiovascular surgery

C. Ferretti’, V. Piriou?, PY. Petit®, M. Benoist*, P.Y. Gueugniaud®

1.2345Departement of Anesthesiology, University Hospital Lyon Sud, Pierre
Bénite, France

Background and Goal of Study: Incidence of postoperative myocardial
infarction (POMI) is poorly described in non cardiovascular surgery (1). Mortality
and morbidity are related to post operative troponine | (cTnl) levels (2).
Materials and Methods: In 158 patients (age 70 + 11 yrs), included over a
9 months period, and scheduled for major non cardiovascular surgery, cTnl
and electrocardiograms were analyzed post operatively at day 0, 1, 2, and 3.
cTnl serum concentration >0.3 ng/mL was considered abnormal. LEE score
was calculated preoperatively to predict cardiovascular risk. Anesthetic pro-
cedure was not standardized.

Results and Discussion: Only 1 patient had cTnl > 0.3 ng/mL. POMI inci-
dence was 0.6%. LEE (mean + SD) was 2 * 0.9. Electrocardiograms remained
unchanged and physical examination was normal. Data (%) for type of sur-
gery are shown in Table:
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Low rate of elevated cTnl can be related to small sample size, or better
management of patients at high risk for cardiovascular events. These results
must be confirmed by larger sample of patients.

Conclusion: In our findings, POMI’s incidence in non cardiovascular sur-
gery seems lower than yet described in literature: 5% in (1).
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The incidence and clinical significance of the left ventricular
dysfunction related to duration and treatment of hyperthyreosis
V. Malenkovic!, O. Marinkovic', D. Lisulov?

Department of Anesthesiology; 2Department of Cardiology, Clinical-Medical
Center, Bezanijska Kosa, Belgrade, Serbia and Montenegro

Background and Goal of Study: Hyperthyroidism has a multifarious effect
on the cardiovascular system. (1) Enhanced left ventricular contractile function
is a consistent finding in hyperthyroidism. The aim of the study was to analyze
retrospectively surgically treated patients with different types of hyperthy-
roidism and establish the incidence and clinical significance of the left ven-
tricular dysfunction related to duration and treatment of hyperthyroidism.
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Material and Methods: Evaluation of left ventricular function was based on
the ejection fraction during exercise. The number of patients included in this
study was 423. The incidence of various forms of hyperthyroidism in our
patients was the following: Graves-Basedow’s disease in 69.3% of patients,
toxic adenoma in 14.5%, toxic polynodal struma in 13.3% and hyperthy-
roidism of other etiology in 2.9% of the subjects. Preoperative medicamen-
tous therapy lasted on average 5.6 years in the case of Graves-Basedow’s
disease, 6.8 years in the case of toxic adenoma and 14.0 years in the case
of toxic polynodal struma.

Results and Discussion: Pathological response of the ejection fraction
during exercise was recorded in 60.0% of the patients, hypertrophy of the left
chamber in 17.0% and the insufficiency of the left chamber with congestive
stasis in the lungs in 4.6% of the patients.

Conclusion: Clinical features of the left ventricular dysfunction in hyperthy-
roidism include the occurrence in younger patients with the history of hyper-
thyroidism, progressive course and the occurrence of congestive cardiac
failure, as well as the reversible nature of all cardiac changes after surgical
therapy of hyperthyroidism.
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Remifentanil-induced mechanic responses and membrane
potential changes in human umbilical arteries

H. Unlugenc', M. Emre?, C. Demir®, T. Guler', S. Kavak?, G. Isik’

"Department of Anesthesiology; 2Department of Biophysic; *Department of
Obstetric-Gynecology, Cukurova University, Turkey

Background and Goal of Study: The aim of the study was to evaluate the
characteristic features of mechanical responses and membrane potential
changes induced by remifentanil in human umbilical arteries (HUAs). The ionic
mechanisms underlying the electrophysiological responses were pharmaco-
logically assessed using two K* channel blockers.

Materials and Methods: Following faculty ethic committee approval, thirty-
eight human umbilical arteries were obtained. Contraction-relaxation, mem-
brane potential changes and electrical responses of the HUAs were recorded.
Results and Discussions: Remifentanil produced concentration-dependent
relaxation in both endothelium-intact and denuded HUA rings. Remifentanil
produced a significantly greater relaxation response in intact HUA rings than
in denuded HUA ones. In endothelium-intact rings, pretreatment with
L-Nitroarginine [N,,-NITRO- -ARGININE (L-NO-ARG) or indomethacin
reduced the degree of remifentanil-induced relaxation. Remifentanil
(107°~10"®mol L") produced a transient concentration dependent mem-
brane hyperpolarization which was not reduced by pretreatment with L-NO-
ARG or indomethacin. It also produced a small concentration-dependent
hyperpolarization in the presence of charybdotoxin or tetraethylammonium.
Conclusion(s): In both endothelium-intact and denuded HUAs, remifentanil
induces concentration-dependent vasorelaxation and simultaneously releases
nitric oxide, prostaglandins and possibly an endothelium-derived hyperpo-
larizing factor. In addition, it dose-dependently produces hyperpolarization.
Hyperpolarization induced by remifentanil involves the activation of Ca?*-
dependent and -independent potassium channels regulated by intracell-
ular Ca®".

A-211
Effects of levosimendan versus dobutamine on pressure
load-induced right ventricular failure

F. Kerbaul', B. Rondelet?, J.P. Demester?, P. Fesler?, S. Huez?, R. Naeije?,
S. Brimioulle?

"Department of Anesthesiology, University Hospital of Marseilles, France;
2Laboratory of Physiology, Free University of Brussels, Belgium

Background: A transient increase in pulmonary arterial (PA) pressure can
persistently depress right ventricular (RV) contractility (1). We investigated
the effects of dobutamine and levosimendan on RV-PA coupling in an exper-
imental model of RV failure.

Material and Methods: Twenty-three anesthetized dogs underwent a tran-
sient (90 min) PA constriction to induce persistent RV failure. Random assig-
nation was made to control, dobutamine or levosimendan group, with
administration of dobutamine 5 and 10 pg/kg/min or levosimendan 12 png/kg
in 10 min followed by 0.1 and 0.2 pg/kg/min. PA distal resistance, proximal
elastance and pulmonary vascular impedance were measured by pressure-
flow relationships. RV contractility was determined by the end-systolic
pressure-volume relationship (Ees), PA effective elastance by the end-diastolic
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to end-systolic relationship (Ea), and RV-PA coupling efficiency by the Ees/
Ea ratio (2).
Results: Transient PA constriction persistently increased PA resistance
and elastance, increased Ea from 0.83 = 0.02 to 2.57 = 0.57 mmHg/ml,
decreased Ees from 1.04 = 0.04 to 0.5 = 0.05 mmHg/ml, and decreased
Ees/Ea from 1.27 + 0.04 to 0.26 + 0.05. Dobutamine markedly increased
RV contractility and cardiac output. RV-PA coupling was normalized for the
highest dose. Compared to dobutamine, levosimendan decreased pul-
monary arterial elastance and characteristic impedance. RV-PA coupling
was restored since the first dose by both increase RV contractility and RV
afterload decrease.
Conclusions: A transient increase in PA pressure persistently worsens
PA hemodynamics, RV contractility, RV-PA coupling and cardiac output.
Levosimendan restores RV-PA coupling better than dobutamine at low dose,
because of its more pronounced pulmonary vasodilatory effect.
References:
1 Kerbaul F, Rondelet B, Motte S, et al. Crit Care Med 2004; 32: 1035-1040.
2 Brimioulle S, Wauthy P, Ewalenko P, et al. Am J Physiol Heart Circ Physiol 2003; 284:
H1625-1630.
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Reduction of coronary flow by non-invasive establishment of
a coil in a coronary artery in pigs: a validation study

P. Alfonsi', M. Bonneau?, A. Vigillard-Baron', H. Puy', M. Wassef®,

M. Coggia’

"Ambroise Pare Hospital, AP-HP, Boulogne; 2CR2I, INRA-AP-HP,

Jouy en Josas; 3Lariboisiere Hospital, AP-HP, Paris, France

Background and Goal of Study: We have developed a non invasive model
of coronary flow reduction by insertion of a coil in a coronary artery. Objectives
of the study are (1) to evaluate cardiac function at rest after intra-coronary
insertion of a coil and (2) to quantify impact of a stressful test on myocardial
viability.

Material and Methods: For all procedures (coil insertions, transthoracic
echocardiography (TTE) and stressful test), pigs were anesthetised with isoflu-
rane and ventilated with 100% O,. Seven days after coil insertion, a coronary
angiography was realised and quality of flow was classified using TIMI clas-
sification. Stressful test (inflation of an occluding balloon in thoracic aorta
during 10 minutes) was conducted in 6 normal pigs (NP) and in ten 7-days
coil implanted pigs (IP). Dosages of troponine Ic (Tr Ic) were done during
3 days and animals were sacrificed 6-8 days after stressful test. After sacrifice,
hearts were immediately explanted and fixed in a formaldehyde solution for
further histological analysis. In the meantime, a TTE was realised in NP (n = 7)
and IP (n = 7). Mitral flow, Tissue Doppler Imaging (TDI), end-diastolic and
end-systolic areas and diameters were evaluated with 2-chambers long-axis
and short axis views. Data are expressed as mean = SD or %. Statistical
analyses were done using Mann-Whitney or x tests as required. A p value
<0.05 was considered as significant.

Results and Discussion: A total of 17 pigs weighing 51 = 8kg were
enrolled. One pig died the day of coil insertion procedure. Two lengths of coils
were used: 6¢cm (n = 2) and 10cm (n = 8). Coils were released in left ante-
rior artery (n = 4), circumflex artery (n = 5) and astride circumflex and left
arteries (n = 1). After 7 days, 1 pig was TIMI 0, 4 were TIMI 1 and 5 TIMI 2.
TTE evaluation showed an E'/A’ ratio lower in IP (0.87 + 0.48cm.s™ ' vs
1.19 = 0.33cm.s™! p=0.04) and a longer E wave Deceleration Time
(153 = 24 sec vs 96 = 25 sec; p = 0.016). Systolic function was never
altered. Maximal values of T Ic were higher in IP (1.16 + 1.44ng/mL vs
0.04 = 0.01ng/mL; p = 0.002) after stressful test. Histological analysis
highlighted a significantly higher incidence of necroses in coil implanted pigs
(70% vs 17%; p < 0.05).

Conclusion: Intra-coronary insertion of a coil in pigs induces a diastolic
dysfunction at rest and myocardial damage after a hemodynamic stress.

A-213

Involvement of reactive oxygen species in signal-regulation
on endothelin-1 in modulating vascular injury

K.C. Wu', R.S.C. Wu?

"Department of Anesthesiology, Pain Management and Critical Care,

China Medical University and Hospital, Taichung, Taiwan

Background and Goal of Study: This study is to search for some possi-
ble mechanisms related to the involvement of reactive oxygen species
(ROS) in signal-regulation on endothelin-1 in modulating hypertensive vas-
cular injury.
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Materials and Methods: Cultured rat aortic SMCs were stimulated with
Ang I, [3H]thymidine incorporation and the ET-1 gene expression was
examined. Antioxidants pretreatment on Ang-Il induced extracellular signal-
regulated kinase (ERK) phosphorylation were performed to elucidate the redox-
sensitive pathway in proliferation and ET-1 gene expression.

Results and Discussions: Ang ll-increased DNA synthesis was inhibited
by AT, receptor antagonist (olmesartan) and ET, receptor antagonist
(BQ485). ET-1 gene was induced with Ang Il as revealed by Northern blotting
and promoter activity assay. Ang ll-increased intracellular ROS levels were
inhibited by olmesartan and antioxidants. Antioxidants suppressed Ang lI-
induced ET-1 gene expression and ERK phosphorylation. An ERK inhibitor
U0126 fully inhibited Ang ll-induced ET-1 expression. Co-transfection of
dominant negative mutant of Ras, Raf and MEK1 attenuated the Ang Il
increased ET-1 promoter activity, suggesting that the Ras-Raf-ERK pathway
is required for Ang ll-induced ET-1 gene. Truncation and mutational analysis
of the ET-1 gene promoter showed that activator protein-1 (AP-1) binding
site was an important cis-element in Ang Il-induced ET-I gene expression.
Moreover, Ang Il or H,O, induced AP-1 reporter activities were also inhibited
by antioxidants.

Conclusion(s): Our data suggest that ROS are involved in Ang ll-induced
proliferation and the redox-sensitive ERK pathway plays a role in ET-1 gene
expression in rat aortic SMCs. These results may provide important insight
that contribute to the therapeutic concern the influence of Ang Il on the hyper-
tensive cardiovascular diseases.
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Role of nitric oxide cGMP pathway to prevent endothelial
dysfunction and acute lung injury induced by
cardiopulmonary bypass

A. Ruiz, I. Rovira, J. Martinez, A. Blasi, C. Ayats, S. Acero

Department of Anesthesiology, University Hospital Clinic of Barcelona,
Spain

Background and Goal of Study: Cardiopulmonary bypass (CPB) may induce
pulmonary endothelial dysfunction and acute lung injury (ALI)". In this study we
investigated the role nitric oxide (NO)-cGMP pathway to prevent endothelial
dysfunction and ALI induced by CPB.

Materials and Methods: Twenty-four anaesthetized and mechanically ven-
tilated pigs were studied in four groups: Group control (received no treatment),
group iNO (received 10 ppm of inhaled NO), group cGMP (received 5 pg.kg.
min~" of nebulized cGMP analog) and group LNAME (received 5 mg.kg.min~"
of LNAME). Endothelial function was assessed by measuring the change
in pulmonary vascular resistance induced by acetylcholine (endothelial-
dependent relaxation) and by sodium nitroprusside (endothelial-independent
relaxation). Acute lung injury was assessed by measuring arterial blood
gases and pulmonary haemodynamics. All measurements were performed
before and after 2 hours of CPB.

Results and Discussions: Pulmonary endothelial function, PaO, and mean
pulmonary artery pressure (mPAP) are shown in the Table.

Control group iNO group cGMP group LNAME group

Before After Before After Before  After Before After
PVR change -31x27 8x7 -34x21 20=31* -34+21 -20+31* —34x21 +10=6*
ACH (%)

PVRchange —33+3 -26+9 -26+30 —36+16 —-26+30 36=16' —30+3 —20+10
SNP (%)

PaO, (mMmHg) 214 =23 94+ 11" 227 +38 217 +33% 227+38 216 = 11" 220+38 92 =12°
mPAP (mmHg) 18 +2 23+ 2¢ 163 15 + 3* 16+3 15 + 2f 16+3 22+ 1*

*Mean + SD, ANOVA and Bonferroni, *P < 0,05 vs before, *vs control group.

Conclusion(s): Endothelial dysfunction and ALl induced by CPB was com-
pletely prevented by increasing cGMP pathway.
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Influence of sepsis on local cerebral blood flow in rats
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Background and Goal of Study: Sepsis and septic shock are often compli-
cated by encephalopathy, neuroendocrine dysfunction and cardiovascular
autonomic failure. Brain dysfunction is poorly explored and the reasons for
these abnormalities remain unclear. The aim of the present study was to
analyse mean cerebral blood flow (CBF) of the whole brain and local cere-
bral blood flow (LCBF) of defined brain areas in a septic rat model.
Materials and Methods: 29 male Wistar rats (250-350g) were randomly
assigned to a sepsis group (22 rats, Coecal Ligature and double Perforation
with a 18G needle [1]) or a control group (7 rats, Sham). 20 hours after initial
surgery (sepsis induction), rats were reanesthetized (sevoflorane) and femoral
artery and vein catheterized. LCBF measurement was performed 24 h after
initial surgery using the autoradiographic technique by Sakurada et al. with
4-iodo[N-methyl-'%C] antipyrine [2]. In 43 different brain regions LCBF was
determined by bilateral optical density measurements. Data are presented
as means *+ SD. For statistical analysis the Mann-Whitney-U-test was used,
a P < 0.05 was considered significant.

Results and Discussion: 10 rats of the sepsis group died within 24 hours, the
remaining 12 rats were investigated. No rat of the control group (N = 7) died.
Septic rats (vs. control) presented tachycardia (507 + 37 vs. 452 = 44 min~",
P < 0.02), leukocytopenia (3.0 + 2.4 vs. 8.8 +3.0-10%L, P < 0.002),
hypocapnia (29.3 * 4.6 vs. 36.4 = 3.9 mmHg, P < 0.004), and higher serum
lactate concentration (5.7 = 3.9 vs. 2.2 = 2.0mmol/L, P < 0.02). LCBF of all
43 areas investigated and mean CBF (116 + 59 vs. 115 + 52mL - 100g~"-
min~"), as well as data for CO-oximetry and electrolytes were not statistically
significantly different between the two groups.

Conclusion: In a common animal model of sepsis mean CBF and LCBF were
similar when compared to controls despite a mortality of 45% within 24 hours.
It remains unclear, if CBF and LCBF are unaffected or fully compensated
despite severe sepsis.

References:

1 Wichterman KA et al. J Surg Res 1980;29:189-201.

2 Sakurada O et al. Am J Physiol 1978;234:H59-H66.

A-216

Correlation between arterial and subcutaneous tissue
oxygenation in lean and obese volunteers

L.B. Hiltebrand, T. Boullion, H. Kaiser, D. Niedhart, A. Kurz
Department of Anesthesiology, University Hospital of Bern, Switzerland

Background and Goals: Incidence of wound infections is inversely related
to subcutaneous tissue oxygen pressure (PsqO,) and PsqO, is dependent
on arterial oxygen pressure (paO,). In the anesthetized and ventilated obese
patient it has been shown that PsqO, is considerably lower compared to the
lean patient.(1) Furthermore obese individuals are more likely to develop peri-
operative infection.(2) We tested the hypothesis that PsqO, in obese but oth-
erwise healthy volunteers is lower compared to lean individuals.

Material and Methods: 7 lean and 7 obese (BMI > 35) but otherwise healthy
volunteers were subjected to 4 different oxygen challenges. PaO, was con-
tinuously monitored (Paratrend7®) in the radial artery. Simultaneously PsqO,
was measured with a polarographic sensor placed subcutaneously in the
upper arm. Several linear and non linear functions were fitted to the data using
a population approach. Models were selected based on visual inspection
of the residuals and the AKAIKE criterion. Covariates tested were age
and BMI and were included in the model if the fit was significantly improved
(log likelihood test, p < 0.05). All calculations were performed using
NONMEM.

Results: All 126 data points from 14 volunteers were included in the data
analysis. A linear relationship between paO, and PsqO, adequately described
the data. Neither age nor BMI displayed a significant relationship with slope
and intercept.

Parameter Population value (SE) Inter-individual variability
Slope 0.48 (0.03) 13.8%
Interception 19.3(1.9) 20.3%

Mean residual error: 12.8% (SE = Standard error)

Conclusions: Our results show a linear relationship between paO, and
psqO, that can be approximated by the following equation: psqO, = 0.5
pa0, + 20 mmHg. Tissue oxygenation did not differ between lean and obese
volunteers.
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Clonidine induces prolonged depression of microcirculatory
mucosal perfusion-compared to systemic and skin
perfusion during propofol and sevoflurane anesthesia

L.A. Schwarte', I. Schwartges’, A. Fournell', TW.L. Scheeren?, O. Picker

"Department of Anesthesiology, University Hospital Duesseldorf,
Duesseldorf: 2Department of Anesthesiology, University Hospital Rostock,
Rostock, Germany

Background and Goal of Study: Clonidine is increasingly used in anesthesia
as sedative and antihypertensive agent. Maintenance of microcirculatory per-
fusion of barrier-tissues (i.e., skin and digestive tract mucosa) is crucial for
intact barrier-function [1]. Since microcirculatory effects of clonidine may differ
between distinct barrier-tissues, we studied microcirculatory effects of cloni-
dine on skin and enoral mucosa, respectively. Furthermore, since the type of
baseline anesthesia may modulate the effects of clonidine, we studied micro-
circulatory effects of clonidine during propofol- and sevoflurane-anesthesia,
respectively.

Materials and Methods: Chronically instrumented dogs (25-35kg body-
weight, n = 6 per group) were anesthetized (randomly: propofol 15 mg/kg/h or
sevoflurane 1.5 MAC), intubated and mechanically ventilated. The animals were
instrumented for measurements of systemic hemo-dynamics and regional
microcirculatory perfusion (laser Doppler fluxmeters: probes at the skin (leg)
and enoral mucosa). After baseline measurements, clonidine (2.0 n.g/kg) was
infused within 1 min. Data are mean + SEM; Statistics: Fisher PLSD, p < 0.05.
Results and Discussions: Clonidine significantly reduced cardiac output
from 75 + 5 and 75 + 6 ml/kg/min (under propofol and sevoflurane, respec-
tively) to a minimum of 40 = 3 and 49 + 5ml/kg/min, however with full
recovery to baseline already after 30 min (70 = 4 and 71 * 6 ml/kg/min). In
accordance, clonidine also significantly reduced skin perfusion (by 28 *= 4%
and 27 + 8%), again with full recovery (—7 = 2% and 3 = 10%). In contrast,
clonidine reduced microcirculatory mucosa perfusion by 44 = 8% and
54 + 4%, but herein perfusion remained significantly depressed (by 25 = 5%
and 27 = 4%).

Conclusion: Clonidine markedly depresses systemic and microcirculatory
perfusion of skin and mucosa, similarly both during propofol- and sevoflurane-
anesthesia. While rapid recovery of systemic and microcirculatory skin per-
fusion occurred, the depression of the microcirculatory mucosa perfusion
persisted. Given the crucial role of maintained microcirculatory perfusion for
intact mucosal barrier function [1], our data may indicate that clonidine com-
promises mucosal barrier function.
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Heart rate response to intravenous landiolol during
propofol anesthesia

T. Horiguchi, T. Nishikawa

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

Background and Goal of Study: Propofol attenuates both sympathetic
and parasympathetic nervous system (1). There is no clinical study examin-
ing the infusion rate-related hemodynamic interaction between propofol and
landiolol, an ultra-short acting B;-bloking agent.

Materials and Methods: Twenty-four patients (ASA class |, 20-50 yr) were
assigned to one of two groups. Patients in the P-1.25 group (n = 12) received
intravenous (IV) propofol 1.25mg/kg over 1 min followed by a continuous
infusion of propofol 5mg-kg~"-hr~". Tracheal intubation was facilitated with
IV vecuronium, and anesthesia was maintained with propofol 5mg -kg~"-hr~"
and 67 % nitrogen in oxygen. Mechanical ventilation was adjusted to maintain
Et-CO, at 35 mmHg. Patients in the P-2.5 group (n = 12) received IV propofol
2.5mg/kg over 1 min followed by propofol 10mgkg ™" -hr~". The other protocol
is identical to that in the P-1.25 group. Fifteen min after tracheal intubation,
patients in both groups received IV landiolol at incremental infusion rates
(40, 50, 60, 70, 80, 90, 100 g - kg~ 'min~" for 2 min at each dose) until heart
rate (HR) decreased more than 15 beats/min (bpm) from baseline values. At
the end of each infusion period, HR and blood pressure (BP) were measured.
Results: Patients’ age and basal HR (before landiolol infusion) were similar
between groups. The changes in HR were greater in patients in the P-1.25
group in whom the landiolol infusion at 40, 50, and 60 ug-kg~'-min~'
caused HR decreases of —6 + 4, —9 = 6, and —13 = 6 bpm, as compared
with HR decreases of —1 = 3, —4 = 2, and —6 * 4 bpm in the P-2.5 group,
respectively (mean = SD, P < 0.05). When landiolol was infused at a rate of
90 p.g-kg~"min~", HR decreased by more than 15 bpm in all patients of the
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P-1.25 group, but in only 40% of patients in the P-2.5 group. There were no
significant differences between groups in systolic, diastolic and mean BPs in
each landiolol dose.

Conclusion: The less HR response to IV landiolol at the more infusion rate
of propofol is possibly due to propofol-induced dose-dependent depression
of the sympathetic nervous system.
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Protective effect of prostaglandine E2 and endothelin-1
receptor antagonist in hepatic microcirculation and
oxygenation during acute increased intra-abdominal
pressure: experimental study

N. de Riva, G. Sanchez-Etayo, B. Fernandez, J. Tercero, A. Gardufio,
P. Hurtado, P.Taura

Department of Anesthesiology, Hospital Clinic, University of Barcelona, Spain

Background and Goal of Study: Acute increase of intra-abdominal pres-
sure (IAP) may impair the function of multiple organs including liver blood
flow decrease, hepatic tissue hypoxemia and organ dysfunction. We evalu-
ate the effect of prostaglandine E2 and endothelin-1 receptor antagonist
(tezosentan) on liver blood flow during IAP.

Materials and Methods: We studied 20 anesthetized and mechanically
ventilated pigs randomly assigned to three groups: 1) EG (n = 7) treated with
tezosentan (10mg/Kg). 2) PG (n = 7) received prostaglandine E2 (8 ng/Kg/
min). 3) CG (n = 6) control with saline. IAP increased from 0 to 10, 15, 20 and
25mmHg (20 minutes at each level). Cardiac output was maintained by
increasing fluids. Systemic hemodynamic parameters, total hepatic blood
flow (THBF), hepatic microcirculation (HMC) and hepatic oxygen tissue (HpO,)
were recorded at the different IAP and after deflation.

Results and Discussions: No differences were found in systemic hemody-
namic variables between groups. THBF decreased significantly in all groups
respect to the baseline as the IAP increased. HpO, was significant higher in the
EG group at IAP of 10 (p < 0.02), 15 (p < 0.02), 20 (p < 0.01) and 25 mmHg
(p < 0.01). However it was in the PG group that the HMC was significantly
higher (10 and 15 mmHg p < 0.05; 20 and 25 mmHg p < 0.001). All variables
reached the baseline values after deflation in the three groups.

Baseline 10 mmHg 15 mmHg 20 mmHg 25 mmHg 0mmHg

THBF CG 832 =* 175 1006 + 80 808 * 149 724 £ 122 594 =150 768 *+ 228
PG 894 * 186 1022 * 346 846 * 361 795 + 219 620 =202 803 = 224
EG 762 834 807 823 | 971

HpO, CG 100% —-6.2 £ 18" —70 + 42" —90 + 28* —93 + 24* 2+8
PG 100% -30 =12 —-30+21 —28 =16 —40 =15 14+6
EG 100% —44 =15 —-25+14 -20 =12 -17 =12 4+2

HMC % CG 100% —-489*+20 -655+15 —-619*24 -709=*14 14222
PG 100% -53=*7 1737 11.4 £ 13 8.2+ 12" -1x2
EG 100% —-25+8 —22+9 —28 = 12 —18 = 12 8+2

THBF = Total hepatic blood flow (ml/min). HpO, = hepatic oxygen tissue HMC.
% = hepatic microcirculation %. *p = 0.05. **p = 0.01 between groups.

Conclusion(s): The impairment in HMC and HpO, could be improved with
non-selective endothelin-1 receptor antagonist tezosentan and prostaglan-
dine E2 during acute increases of IAP.

A-220

Effect of landiolol on hemodynamic changes during
emergence and tracheal extubation after general anesthesia
T. Katoh, Y. Shiraishi, S. Sato

Anestheiology and Intensive Care, Hamamatsu University School of
Medicine, Hamamatsu, Shizuoka, Japan

Background and Goal of Study: We experience undesirable hemodynamic
changes during emergence and tracheal extubation after general anesthesia.
Our aim was to investigate the effects of ultra-short-acting beta-blocker, lan-
diolol on the hemodynamic changes.

Materials and Methods: Forty patients classified ASA 1-2 were randomly
assigned to receive landiolol 80 pwg/kg/min for 1 min and then 20 p.g/kg/min
(group L, n = 20) or saline (group C, n = 20) during emergence and tracheal
extubation. Blood pressure (BP) and heart rate (HR) were recorded during
emergence and tracheal extubation.

Results and Discussions: There were no significant differences in patients’
background, type of surgery and duration of anesthesia, amount of fentanyl,
methods of anesthesia, and existence of cardiovascular complication between
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two groups. Although HR and BP were elevated during emergence in both
groups, HR increase was significantly less in group L at tracheal exubation
(P < 0.05). Hypotension, bradycardia, and ST changes in EKG was not
observed at all during the study period.

120
* *
*
100 T T *
80
=
5 60X * - 1 I
T * #
40 —{— Control
20 —O— Landiolol
Baseline Start of 1min later Extubation End of
infusion infusion

# as compared to Control, *as compared to Baseline

Conclusion: Infusion of landiolol effectively suppressed increase in HR with-
out hypotension during emergence and tracheal extubation after general
anesthesia.

A-221
Subcutaneous tissue oxygenation is markedly low during the
postoperative period in patients undergoing cardiac bypass

surgery
A. Schiferer, B. Birkenberg, B. Mora, A. Rajek

Cardio-Thoracic and Vascular Anesthesiology and Intens, General Hospital
of Vienna, Vienna, Germany

Background and Goal of Study: Tissue oxygenation (psqO,) was proved
to be an important parameter in the development of surgical site wound
infection (SSI). Low psqO, is a predictor for SSI'IP, We investigated the
hypothesis that psqO, values after coronary artery bypass grafting (CABG)
are considerable low in the postoperative period.

Materials and Methods: 24 patients undergoing CABG were included into
the survey. PsqO, was measured subcutaneously in the upper arm and reported
continuously with a Licox™ analyser. Values are reported as mean + standard
deviation over 5 defined time periods: Pre-CBP (t0), CBP (t1), post-CBP till
skin closure (t2), post-operatively till extubation (t3), extubation till first post-
operative day (t4). Statistical analysis was done using ANOVA for repeated
measurements.

Results and Discussions:

Time-course of psqO, mean psq intra- and postoperatively

for each patient

psqO,/mmHg

Time periods

Time-course of minimal psqO,

psqO,/mmHg

psqO,/mmHg

T T
psq intraop psq postop

Time periods

PsqO, dropped in the postoperative period to minimal values of 28 +

25 mmHg. Three fourth (18) of the patients showed a decrease, one fourth (6)

of patients stayed at equal level or increased in psgO,.

Conclusion(s): Identifying the reason for the dangerously low psqO, in

patients undergoing cardiac surgery and assessment of protective strategies

will be focus of further investigation.

References:

1 Greif R. et al. Supplemental perioperative oxygen to reduce the incidence of surgical-
wound infection. Outcomes Research Group. N Engl J Med, 2000; 342(3): p. 161-7.

2 Hopf HW. et al. Wound tissue oxygen tension predicts the risk of wound infection in
surgical patients. Arch Surg, 1997; 132(9): p. 997-1004; discussion 1005.
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Continuous intraoperative opioid administration increases
subcutaneous tissue oxygen tension

B. Kabon'?, A. Kugener', E. Fleischmann', A. Kurz?

"Department of Anaesthesiology and General Intensive Care, Vienna
University Hospital, Austria; 2Department of Anaesthesiology, University of
Bern, Switzerland

Background and Goal of Study: The incidence of wound infection is directly
related to tissue oxygenation (1). Surgical stress response, which markedly
increases sympathetic nerve activity and catecholamine concentrations, might
contribute to peripheral vasoconstriction, reduced wound perfusion and subse-
quent hypoxia of tissue. In accordance additional thoracic epidural anesthesia
prevents the decrease of tissue oxygen tension during major abdominal surgery
(2). Opioids are known to depress the hypothalamic-adrenal response to surgery
in a dose dependent manner. Consequently we tested the hypothesis that con-
tinuous opioid infusion is more effective in maintaining intraoperative tissue per-
fusion and oxygenation compared to intermittent opioid bolus administration.
Materials and Methods: After IRB approval and informed consent 40
patients undergoing major abdominal surgery were randomly assigned to
receive either fentanyl bolus (n = 20) or continuous remifentanil infusion
(n = 20). All patients received standardized general anesthesia with sevoflu-
rane depending on the bispectral index (30-50). Subcutaneous tissue oxygen
tension was measured in the upper arm with a temperature-corrected Clark-
type electrode (LICOX, GMS Inc., Germany).

Results: Data are presented as mean *+ SD.

Fentany! Remifentanil
Intraop. opioids (mcg) 985 + 646 4947 + 2899
Et. sevoflurane (%) 1.9+04 14 +0.2*
MAP (mmHg) 786 3T
Serumglucose (mg/dl) 128 = 19 110 = 10*
Tissue oxygen tension (mmHg) 49.1 =+ 11.5 58.0 = 14.7*

* indicates statistically significant different (two-sided, unpaired t-tests)

Conclusion(s): Subcutaneous tissue oxygen tension was significantly
improved during remifentanil anesthesia. Thus continuous intraoperative
opioid administration might blunt vasoconstriction caused by surgical stress
and adrenergic responses compared to bolus opioid administration.
References:

1 Hopf H. Arch. Surgery 1997; 132, p: 997.

2 Kabon B. Anesth. Analg 2003; 97, p: 1812.
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Comparative effect of isoflurane and sevoflurane on plasma
level of NO

B. Shirgoska

Department of ENT, University Hospital, Skopje, Republic of Macedonia

Background and Goal: Endothelium has a role in the action of Isoflurane
on endothelial vascular cells (1). Sevoflurane has inhibitory effect on nitric
oxide release from cultured endothelial cells (2). The aim: to determinate the
effect of isoflurane and sevoflurane on endogenous synthesis of NO and to
compare their effect.
Material and Methods: A total of 60 patients, ASA |, were divided in 2 groups:
| group of 30 patients received isoflurane during general anesthesia, to reach
MAP between 60 and 70 mmHg. Il group of 30 patients received sevoflurane
during general anesthesia, to reach MAP between 60 and 70 mmHg.
Anesthesia: Fentanil, Propofol, Rocuronium, O: air.

The enzymatic method according to Conrad et al. (3) for determination of
the NO plasma levels was used.

Referent plasma level of NO by this method is 40.3 = 12 umol/I.

Samples of venous blood were taken five times during the operation: 10 min.
before, 10 min. after the induction, 1 hour after, 2 hours after induction and
10 min. after the extubation.

Results:

Group | Group Il

NO + SD SVR = SD NO *= SD SVR += SD
T wmol/l Dyn.sec.cm~® wmol/l Dyn.sec.cm™®
T 40.3 = 1.6 1175.4 = 104.7 408 = 1.6 1145.6 = 152.1
T2 51.2 = 1.6* 1018.6 = 32.0" 46.6 = 1.5 1107.6 = 145.5
T3 51.9 = 1.5* 984.0 + 24.4* 472 1.2 1069.8 + 139.7
T4 52.7 = 1.5* 968.5 + 20.4* 476 = 1.3 1036.8 + 126.4
T5 421 +1.9 1178.6 = 104.5 424 +1.3 1068.1 = 113.6
*p < 0.05

Conclusions: 1) The effect of isoflurane. and sevoflurane on endothelium-
dependent vasodilatation depends on endogenous NO of endothelial cells. 2)
Iso (2%) produced higher plasma level of NO than sevo (4%).
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Preinduction blood glucose is an important predictor for
perioperative insulin management in cardiac surgery

G. Melsens'?, G. Cammu’, L. Foubert', E. Vandermeersch?, T. Deloof’

"Department of Anaesthesia & CCM, OLV Clinic Aalst; 2Department of
Anaesthesiology, University Hospital of Leuven, Belgium

Background and Goal: Abnormal glucose tolerance is common in cardiac
surgical patients (1). In this study we hypothesized that the preinduction
blood glucose value (BG) is an important predictor for perioperative insulin
management in patients undergoing cardiac surgery.

Materials and Methods: 80 cardiosurgical patients were assigned to 2
groups: group 1 with a preinduction BG = 110mg/dl and group 2 with a
BG > 110 mg/dl. Intraoperatively, a continuous infusion of insulin was started
if the BG was > 110 mg/dl, and the infusion was adjusted to maintain normo-
glycemia (80-110 mg/dl) until discharge from the ICU.

Results and Discussion: Data are shown in Table 1.

Table 1. Data are mean *+ SD or median (range), unless otherwise stated.

Group 1 Group 2
Variable (n = 45) (n = 35)
Preexisting diabetes, n (%) 0 11 (31)
Preinduction BG (mg/dl) 101 =7 141 = 47*
Intraoperative insulin consumption (U/h) 1.9+09 3.7 +1.9"
Intraoperative insulin infusion changes (n per patient) 3.7*20 53 *2.0"
Intraoperative periods of BG < 80 mg/dl 0 (0-3) 0 (0-9)*

(n per patient)

Intraoperative periods of BG > 200 mg/dl (n per patient) 0 (0-1) 0(0-7)
ICU insulin consumption (U/h) 1.8 +0.8 2.9 £ 1.6
ICU insulin infusion changes (n per patient) 41 +21 6+ 2.4%
ICU periods of BG < 80 mg/d| (n per patient) 1(0-5) 1(0-4)
ICU periods of BG > 200 mg/dl (n per patient) 0 (0-1) 0(0-3)

*P < 0.05 versus Group 1.

Conclusions: In patients with a preinduction BG > 110 mg/dl, periopera-
tive insulin requirements are higher and insulin management is more difficult
than in patients with a normal preinduction BG. The preinduction BG seems
to be a good predictor for perioperative insulin management.

Reference:

1 Van den Berghe G, et al. NEJM 2001;345:1359-67.
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Perioperative insulin requirements are higher in nondiabetics
with an elevated preinduction blood glucose

G. Melsens'?, G. Cammu’, L. Foubert, E. Vandermeersch?, T. Deloof’

"Department of Anaesthesia & CCM, OLV Clinic Aalst;
2Department of Anaesthesiology, University Hospital of Leuven, Belgium

Background and Goal: Abnormally elevated blood glucose is common
among cardiac surgical patients and has been associated with worsened out-
come (1). We hypothesized that in nondiabetics with a preinduction blood glu-
cose value (BG) > 110 mg/d|, perioperative insulin requirements are higher and
insulin management more difficult than in those with a normal preinduction BG.
Materials and Methods: Group 1 comprised 45 nondiabetic cardiosurgical
patients with a preinduction BG = 110 mg/dl. Group 2 had 24 nondiabetic
patients with a preinduction BG = 110 mg/dl. A continuous infusion of insulin
was started intraoperatively, if the BG was > 110 mg/dl, and the infusion was
adjusted to maintain normoglycemia (80—-110 mg/dl) until discharge from ICU.
Results and Discussion: Data are shown in Table 1.

Table 1. Data are mean + SD or median (range).

Group 1 Group 2
Variable (n = 45) (n=24)
Preinduction BG (mg/dl) 101 =7 123 = 8*
Intraoperative insulin consumption (U/h) 1.9+09 3.5 +1.9*
Intraoperative insulin infusion changes (n per patient) 3.7+20 4.8 +2.1*
Intraoperative periods of BG < 80 mg/dl (n per patient) 0 (0-3) 0.5 (0-9)*
Intraoperative periods of BG > 200 mg/dI (n per patient) 0 (0-1) 0 (0-2)
ICU insulin consumption (U/h) 1.8 +0.8 2.8 +1.8"
ICU insulin infusion changes (n per patient) 41 +241 5.6 = 2.3"
ICU periods of BG < 80 mg/d| (n per patient) 1(0-5) 1(0-4)
ICU periods of BG > 200 mg/dl (n per patient) 0 (0-1) 0 (0-3)

*P < 0.05 versus Group 1.
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Conclusions: In nondiabetic cardiosurgical patients with a preinduction BG >
110 mg/dl, perioperative insulin requirements are higher and insulin man-
agement is more difficult than in those with a normal preinduction BG.
Reference:

1 Ouattara A, et al. Anesthesiology 2005;103:687-94.

A-226

Recovery of immune function after cardiopulmonary bypass
is faster with total intravenous as compared to inhalational
general anesthesia

S. Ziegeler, H. Buchinger, T. Fink, S. Stoll, T. Christmann, H. Rensing,
R. Larsen

Department of Anesthesiology and Intensive Care Medicine, University of
Saarland, Homburg/Saar, Germany

Background and Goal of Study: Heart surgery with cardiopulmonary bypass
(CPB) induces a significant suppression of the proinflammatory immune com-
petence (1). Furthermore, it has been shown that anesthetic drugs influence
perioperative immune function (2, 3). Therefore, aim of the study was to deter-
mine the influence of different general anesthetic techniques on perioperative
immune function in patients undergoing heart surgery with CPB.

Materials and Methods: After approval by the regional ethics committee,
45 patients undergoing elective coronary artery bypass graft (CABG) surgery
were enrolled. After obtaining informed consent, they were randomised into
three groups, receiving either total intravenous anesthesia with propofol and
sufentanil (13 patients) or balanced anesthesia with sevoflurane (17 patients)
or desflurane (15 patients) in combination with sufentanil. Blood samples
were drawn after induction of anesthesia (T1), 20 minutes after coming off
bypass (T2), 6 (T3) and 24 (T4) hours postoperatively. They were then stimu-
lated with LPS and incubated for 24 hours. TNF-a concentrations were
measured by ELISA at the end of the stimulation period.

Results and Discussions: There was a significant decrease in the stimulated
TNF-a response in all three groups at time points T2 and T3 when compared
to the baseline levels. At T4, TNF-a concentrations remained significantly sup-
pressed in the patients receiving either sevoflurane (p = 0.002) or desflurane
(p = 0.001), while patients anesthetised with propofol had a restored TNF-a
response at that time.

Conclusion(s): Stimulated cytokine response recovers to baseline levels 24 h
postoperatively in patients undergoing CABG-surgery with CPB receiving a
propofol based general anesthesia, while immune function remains sup-
pressed in patients anesthetised with volatile anesthetics.

References:

1 Grundmann U, Rensing H, Adams HA, et al Anesthesiology 2000;93:359-369.

2 Larsen B, Hoff G, Wilhelm W, et al Anesthesiology 1998;89:1218-1227.

3 ElAzab SR, Rosseel PM, De Lange JJ, et al Eur J Anaesthesiol 2003;20:380-384.
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Prevention of proteic catabolism and stress response after
elective cardiac surgery

A. Longarela', J. Olarra’, A. Garcia de Lorenzo?, L. Suarez®

"Department of Anesthesiology, Hospital of Fuenlabrada, Madrid;
2Department of Intensive Care Medicine, University Hospital La Paz,
Madrid, Spain; 3

Background and Goal: Metabolic response has been described after surgery.
Type and duration of surgery, bleeding or hypothermia are contributing factors
to a major stress response (1). Insulin Resistance (IR) with hyperglycemia is
developed, with immunologic and haematologic alterations. This can cause
mean hospitalary stay prolongation. Fasting prior to intervention is an additional
negative factor, due to deprivation of metabolic substrates, with increased
proteic catabolism. Preoperative administration of oral or parenteral carbo-
hydrates is purposed to aminorate stress response (2).

Materials and Methods: Twenty non-diabetic patients purposed for elective
cardiac surgery, were randomly assigned to either a Control or a Glucose group
(glucose-insulin administration). Insulin Sensitivity (IS), glycaemia and plasmatic
levels of free fatty acids, aminoacids, IL-1, IL-6 and TNF were determined prior
and after intervention. Clinical results were also evaluated.

Results and Discussion: Statistical difference (p < 0.05) was observed in
aminoacids determination, with a postoperative decrease of nearly all them in
Control group and of only two in Glucose group (p < 0.009). IS showed a more
important, but non-significant reducton in Control group. IL and TNF increased
in both groups but significancy was not detected between groups, neither in
the clinical variables measured. IR appears in all patients after cardiac sur-
gery. Proinflammatory interleukines increased in both groups.
Conclusions: Lesser use of aminoacids as metabolic substrate was appreci-
ated in patients receiving glucose preoperatively: feeding state would mean
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areduction of the metabolic response and proteic catabolism in patients after
elective cardiac surgery. Reduction of preoperative fasting is an easy way for
prevention or reduction of metabolic stress response, while reduces patient
anxiety and discomfort.

References:

1 Desborough JP et al. Br J Anaesth 2000;85:109-117.

2 Nygren J, Thorell A et al. Am J Physiol 1998;275:E140-148.
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Perioperative hyperglycemia following on-pump and
off-pump coronary artery surgery in patients with diabetes

P. Knapik, E. Urbafiska, E. Kucewicz, A. Golda, M. Oliwa, A. Krawczuk,
J. Pacholewicz

Silesian Centre for Heart Diseases, Zabrze, Poland

Background and Goal of Study: Glycaemia may be poorly controlled after
cardiac operations [1]. High glucose levels increase the risk of coronary artery
surgery [2]. The aim of this study was to establish, whether performing the
operation “off pump” may influence postoperative glycaemia in diabetic
patients.

Materials and Methods: 844 consecutive adults patients underwent first-time
coronary revascularisation over the 11 months period. 240 patients (28.4%)
had diabetes and were further analyzed. Blood glucose levels were registered
every 2 hours in the first postoperative day. Mean and SD of glucose levels (all
measurements), peak glucose levels and glycaemia range (per patients) and
mean overall insulin consumption (per patients — for a given time period) were
calculated for each patient and compared between the groups. Descriptive
statistics and t-test were used, p < 0.05 was considered significant.
Results and Discussions: Among diabetic patients, 159 patients (66.3%)
were operated with the use of cardiopulmonary bypass (CABG) and 81 patients
(83.7%) had their operation “off-pump” (OPCAB). All the tested variables
were comparable in both groups (see table).

CABG (n = 159) OPCAB (n = 81)
Mean glucose (mmol/L) 84+23 82 +21
Peak glucose (mmol/L) 11.7+26 11.0+x24
Glucose range (mmol/L) 6.3+28 56 +26
Insulin consumption (U) 53.3 +29.4 45.7 + 28.1

Mean values of postoperative glycaemia were also comparable between the
groups (see figure).

mmol/I

Conclusions: Eliminating cardiopulmonary bypass has no effect on the
postoperative glycaemia control in diabetic patients.

References:

1 McAlister FA et al., Diabetes Care 2003;26:1518.
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Impact of diabetes on perioperative outcome in patients
following isolated mitral valve surgery - preliminary results

P. Knapik, M. Knapik, M. Herdyfiska, J. Foremny, R. Przybylski, M. Zembala
Silesian Centre for Heart Diseases, Zabrze, Poland

Background and Goal of Study: Diabetic patients have poorer short-term
outcome after coronary artery surgery [1]. However, little is known about the
impact of diabetes mellitus on short-term outcome following mitral valve sur-
gery. The aim of this study was to compare postoperative complications and
30-day mortality in the diabetic and non-diabetic patients following mitral
valve surgery.

Materials and Methods: Of the 130 consecutive patients who underwent
first-time, elective, isolated mitral valve surgery over the 3 years period. 21
patients (16.2%) had diabetes and 109 (83.8%) were non-diabetic. Patients
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with acute bacterial endocarditis and those in a critical preoperative condition
were excluded. The youngest diabetic patient was 45 years old, so only
patients aged <45 years were included among the non-diabetic patients to
allow comparisons between groups. Perioperative complications and 30-day
mortality were compared. The t-test and two-tailed Fischer test were used,
p < 0.05 was considered significant.

Results and Discussions: Mean age of diabetic patients was similar to
non-diabetic patients (59.6 + 7.7 vs 60.8 = 7.8, p = 0.52). Mean preopera-
tive EUROscore was higher in diabetic patients (5.5 = 2.3 vs 4.5 + 1.7 vs,
p = 0.02). Isolated and cumulative number of patients with the most com-
mon perioperative complications is shown below.

Postoperative complications Diabetes (n = 21) No diabetes (n = 109) p

Ventilation >24 h 2 (9.5%) 9 (8.3%) 0.85
Stroke 0 (0.0%) 2(1.8%) 0.53
Renal replacement 2(9.5%) 2 (1.8%) 0.12
Infection 0(0.0%) 1(0.9%) 0.83
Low cardiac output 3(14.3%) 16 (14.7%) 0.96
ICU stay >5 days 1(4.8%) 11 (10.1%) 0.44
Complications (all) 5 (23.8%) 22 (20.2%) 0.77
Death 2(9.5%) 1(0.9%) 0.07

Conclusion(s): Perioperative outcome in diabetic and non-diabetic patients
following isolated mitral valve surgery seems to be similar, but 3-years obser-
vational period is not sufficient to draw firm conclusions.

Reference:

1 Carson JL, et al., J Am Coll Cardiol 2002;40:424.

A-230

Dexmedetomidine sedation for endovascular abdominal
aortic aneurysm repairs

B. Brown', L. Rogers’, C. Ellis-Stoll', S. Zakhary', M. Ramsay’
Department of Anesthesiolgy, Baylor University Medical Center, Dallas, TX
Background and Goal of Study: Dexmedetomidine (DEX) was selected for
sedation along with local anesthesia for endovascular abdominal aortic
aneurysm repairs as it provides cardiac protection and a cooperative, sedated
patient as well as reduced opioid requirements (1). The purpose of this study is
to evaluate the clinical effects of introducing DEX into this surgical procedure.
Materials and Methods: A retrospective chart review was performed of all
endovascular AAA repairs from January 2001 through September 2005 at a
single institution. Hemodynamic stability was determined by measuring sys-
tolic and pulse variances. See table.

Results and Discussions: 14 AAA repairs used DEX for sedation along with
local anesthesia. For comparison, 22 consecutive cases performed under gen-
eral endotracheal tube anesthesia (GETA) were chosen from same time period.
Data (Mean *+ SD) are shown in the following table:

DEX GETA
Age 741+ 88 73372
Mean Syst. Variance 196.46 225.21
Mean Pulse Variance 18.46 46.46
DEX (mcg/kg/hr) 0.53 -
Sevoflurane (ET%) - 1.82
Intraop Fentanyl (mcg) 208.9 = 254.4 2443 = 1175
PACU Fentanyl (mcg) 71 £26.7 11.9 £ 23.9
PACU Morphine (mg) 0.14 = 0.53 3.36 = 10.5
PACU Pain Score 1.78 = 1.67* 3.86 + 2.12*

*P = 0.008.

Conclusion(s): Dexmedetomidine sedation provides an acceptable alter-
native to GETA for endovascular AAA repairs.

Reference:

1 Wallace AW et al. Anesthesiology 101;284-93; 2004.
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The effect of oral folic acid therapy on endothelial function
after coronary artery bypass grafting

N. OHegarty', D. Sabova', G. Shorten'

Department of Anaesthesia and Intensive Care Medicine, Cork University
Hospital, Cork

Background and Goal of Study: Endothelial dysfunction is a consistent and
potentially harmful result of undergoing coronary artery bypass grafting (CABG)
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with cardiopulmonary bypass (1). Folic acid improves endothelial function in
patients with coronary artery disease (2). We hypothesize that oral folic acid
given perioperatively will lessen endothelial dysfunction in patients after
CABG.

Materials and Methods: We performed a prospective randomized placebo
controlled trial of 18 patients aged 45-80 years undergoing CABG. Exclusion
criteria included vitamin By, deficiency, diabetes and epilepsy. Patients were
randomized to receive either placebo or folic acid 15 mg on the morning of
surgery followed by 5 mg on the first postoperative day. Endothelial function
was measured noninvasively using flow mediated vasodilation on two sepa-
rate occasions, once preoperatively and once postoperatively (3).

Results: Mean and SD are shown in table. The two groups are similar regard-
ing demographics. A negative percent absolute change in FMD represents a
decline in endothelial function postoperatively (*). P < 0.05 is significant.

Folate group Placebo group p-value
Age (years) 65.4 66.2 0.44
% male 88% 100% 0.16
Grafts (number) 3.22 = 0.44 3.11 = 0.78 0.36
Op time (mins) 305 * 62 319 £ 73 0.32
Blood loss (mls) 1546 + 551 1507 + 784 0.44
FMD % change (¥) -0.25% —1.43% 0.19

Conclusion(s): We conclude that oral folic acid therapy produces a small
though not statistically signifigant reduction in endothelial dysfunction post-
operatively, and therefore we cannot recommend its routine use in patients
undergoing CABG.

References:
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lonic mechanisms of desflurane on action potential
prolongation in guinea pig and rat isolated ventricular
myocytes

W.K. Park, M.H. Kim, J.E. Chae, C.H. Chang

Department of Anesthesiology and Pain Medicine, Anesthesiology
and Pain Institute, and Brain Korea 21 Project for Medical Science,
Yonsei University College of Medicine, Seoul, Korea

Background and Goal of Study: Recently, desflurane (DES) has been
reported to prolong the QT interval during anesthesia in patients with normal
repolarization. Several ionic currents contributing to repolarization were inves-
tigated using guinea pig [delayed outward K* current (I, inwardly rectifying
K* current (), Ca2* current (Ic,, )] and rat ventricular myocytes [transient
outward K* current (Iio)].

Materials and Methods: Approval of the Yonsei University College of
Medicine Animal Research Committee was obtained.

1. Papillary muscle studies: The normal APs were measured in isolated
guinea papillary muscles at 37°C.
2. Isolated myocytes studies

Ventricular myocytes were obtained from enzymatically treated guinea pig

and rat hearts. To assess both I and Iy4, a voltage ramp protocol was used.
For more detailed study on the time-dependent I, the cells were held
at —40mV and depolarized for 4 s to test potentials from —30 to +50 mV.
The Ig, . was determined from a holding potential of —40mV to +60mV. In rat
ventricular myocytes, the I, was obtained from —80 mV followed by inacti-
vation of the Na™ current by short pulses to —40mV, and was then depolar-
ized with 10 mV increments to potentials up to +60 mV. All the experiments
were carried out at room temperature. Values are presented as mean =+ SD.
Results and Discussions: 12% DES significantly prolonged the APD5s, and
APDygy. In a linear voltage ramp protocol, peak inward |,y at —130 mV and peak
outward Iy at =60 to —50mV were either not significantly reduced by 6%
and 12% DES. However, the peak outward |, assessed at +50 mV were sig-
nificantly reduced to 63 = 19% and 58 *= 12% of baseline by 6% and 12%
DES, respectively. At membrane potential of +60mV, 6% and 12% DES
reduced the |y, to 80 = 8% and 68 = 7% of baseline, respectively. Peak Ig,
were reduced to 71 + 15% and 49 * 17% of baseline by 6% and 12% DES,
respectively.
Conclusion(s): The major electrophysiologic action of DES in guinea pig
ventricular myocytes appears to be the suppression of I, and I, . In rat ven-
tricular myocytes, inhibition of |, at least in part, may also contribute to the
prolongation of APD.
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Logistic fitting to isometric relaxation force curve
is better than monoexponential fitting in murine
papillary muscle

J. Mizuno', M. Otsuiji', K. Takeda', Y. Yamada', H. Arita!, K. Hanaoka',
S. Hirano?, Y. Kusakari?, S. Kurihara?, H. Suga®

"Department of Anesthesiology, Faculty of Medicine, The University of
Tokyo; 2Department of Physiology, The Jikei University School of Medicine,
Japan; 3Department of National Cardiovascular

Backgrounds and Goals: A logistic function has been shown to better fit
the ventricular isovolumic pressure and myocardial isometric force curves
during relaxation than the conventional monoexponential function. We have
reported the superiority of the logistic fitting to the monoexponential fitting
for the isometric relaxation force curves at any onset of data sampling period
in the isolated rabbit right ventricular papillary muscles. In the present study,
we used murine hearts and compared the generality of the logistic and
monoexponential fittings for the relaxation at different onsets.

Materials and Methods: We analyzed the isometric twitch relaxation force
curves from four different starting points: the maximum negative time deriv-
ative of force (—dF/dt,,,), and the 10, 20, and 30% lower-developed force
levels, to the same end point in 15 isolated murine left ventricular papillary
muscles. We evaluated the logistic and exponential relaxation time constants:
tau,_ and taug, using the logistic function: F(t) = Fa/[1 + exp(t/tau,)] + Fgand
the monoexponential function: F(t) = Foexp(—t/taug) + F..

Results: The logistic fittings were always superior to the monoexponential
fittings for the relaxation force curves with the four different onsets in terms
of correlation coefficient and residual mean squares. tau; and taug decreased
significantly with the delayed starting points, whereas nonzero asymptotes
Fg and F.. increased significantly. However, changes in normalized tau, at the
delayed starting points relative to tau_ at —dF/dt,,,, were smaller than those
in normalized taug. Delta in Fg between —dF/dt,,, and the delayed starting
points were smaller than those in F...

Conclusions: The superiority of the logistic fitting to the monoexponential
fitting for the relaxation force curve with different onsets in murine is almost the
same as that in rabbit. Logistic function fitting more reliably characterizes the
isometric relaxation force curve than monoexponential function fitting regard-
less of the onset of myocardial relaxation irrespective of animal species, at least
in the rabbit and murine.
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The effect of pentoxifylline on cytokin release and pulmonary
injury in patients undergoing cardiopulmonary bypass
grefting

I. Kiligtas, S. Ozkan, S. Pocan, M. Gokben, G. Dagli

Department of Anesthesiology and Reanimation, GATA Haydarpasa
Training Hospital, Istanbul, Turkey

Background and Goals: In our study we aimed to compare the effect of pen-
toxifylline (Ptx) on cytokin levels and pulmonary injury in patients undergoing
cardiopulmonary bypass grefting (CPBG).

Material and Methods: Fifty consented patients scheduled for elective car-
diac surgery were evaluated. Anesthesia was induced with fentanyl, propofol
and vecuronium. Anesthesia was maintained using isoflurane and fentanyl.
Patients were randomly allocated to two groups; Group | (n = 25) control
group, and Group Il (n = 25) Ptx group. The patients in the Ptx group had
500 mg of Ptx added to their prime solution, whereas the patients in the con-
trol group only received prime solution. Right internal jugular vein and pul-
monary artery catheterization were performed following anesthesia induction.
Pulmonary arterial pressure and pulmonary capillary pressures were recorded.
CO, 8V, SVR, PVR, dynamic compliance and alveolary-arterial O, gradient
were recorded with cardiac output monitoring after induction (T), postpump
15thmin (T4), and postpump 4th hr (T,). Arterial blood sampling was per-
formed in every 30 minutes. Leucocyte count, CRP levels, IL-6, IL-8 and
TNF-a levels were also measured in the blood samples from the pulmonary
artery in Ty, Ty, T,, and T3 (postpump 24th hr) time and recorded down for
evaluation.

Results: In our study we found that Cl was higher in Ptx group compared to
Ptx group (p < 0.05). Leucocyte count, PVR, SVR were significantly lover in
Ptx group. Alveolary-arterial O, gradient measurements were close the their
basal values at T, and T, time. Also II-6, IL-8 and TNF-« levels were found
lover in Ptx group T4, T, and T3 times (p < 0.05).
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Conclusion: According to our data in patients undergoing CPBG, Ptx
administration attenuates inflammatory cytokins, and prevents postpump
lung injury related to CABG surgery. We also think that the optimal admin-
istration time and dose needs further investigation and a larger patient
population.
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The comparison of preoperative angiotensin receptor
antagonist and angiotensin converting enzyme inhibiotor
medications on neurohormonal changes during cardiac

surgery
Y.J. Oh', Y.L. Kwak', J.T. Park?

'Department of Anesthesiology and Pain Medicine, Yonsei
University School of Medicine, Seoul, Republlic of Korea;
2Department of Anesthesiology and Pain Medicine,

Wonju College of Medicine

Background and Goal of Study: The preoperative medication with renin-
angiotensin system (RAS) antagonists frequently caused the deleterious
hypotension during anesthesia (1, 2). We evaluated the effects of angiotensin
Il receptor antagonists (ARA) and angiotensin converting enzyme inhibitors
(ACEI) on neurohormonal changes and hemodynamic changes during cardiac
surgery in patients with mitral valvular disease.

Materials and Methods: With IRB approval, patients have been taking
ACEI (ACEI group, n = 15) or ARA (ARA group, n = 14) more than 4 weeks,
and taking no RAS antagonist (control group, n = 15) were enrolled.
Neurohormonal markers including epinephrine (Epi), norepinephrine
(Norepi), arginine vasopressin (AVP) and angiotensin Il (All), and hem-
odynamic variables were measured at before cardiopulmonary bypass
(CPB, [T1]), 15min after the initiation of CPB (T2), just before aorta cross
clamping-off (T3) and 1 hr after discontinuing CPB (T4). Mean arterial pres-
sure was maintained above 60 mmHg with phenylephrine infusion during
surgery.

Results and Discussions: The plasma AVP and A Il levels are presented in
the table (mean (SD)). There were no significant differences in plasma Epi
and Norepi levels among groups. The amount of phenylephrine infused dur-
ing CPB was significantly greater in ARA group (1.6 (1.3) pg/kg/min) than in
control (0.4 (0.2) n.g/kg/min) and ACEI group (0.8 (0.3) w.g/kg/min).

T T2 T3 T4

AVP (pg/ml)  Control  19.6(11.5) 109.7(45.7)  43.9(32.4) 36.7(24.2)
ACEI 11.9(11.9) 49.0(51.8)  29.4(20.5) 29.1(13.7)
ARA 7.0(3.8) 322(18.1)  30.9(21.5) 25.6(29.5)

All (pg/ml) Control  31(29) 61(83) 169(193) 141(124)
ACEI 30(25) 77(81) 193(263) 90(156)
ARA 141(127)t  215(187)t  508(385)t 185(140)

*P < 0.05 compared with Control, TP < 0.05 compared with ACEI.

Conclusion(s): Preoperative ARA medication resulted in more profound
hypotension during CPB than ACEI medication did, and it seemed to be asso-
ciated with the low AVP level, and remarkably increase All might be non-
functioning in ARA group.
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The impact of anesthetic-induced preconditioning on the
cardiac sodium channel

A. Tampo', Z. Bosnjak'2, W. Kwok'?

Department of Anesthesiology; ?Department of Physiology, Medical
College of Wisconsin, Milwaukee, WI, USA

Background and Goal of Study: Anesthetic-induced preconditioning (APC)
confers cardioprotection by reducing infarct size following ischemia. This pro-
tection is well-established, but the relationship between APC and arrhythmia
is still unclear. In the present study, we investigated the effects of APC on the
cardiac sodium current (INa), a major depolarizing current responsible for the
initiation of the action potential.
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Materials and Methods: The study was approved by the Institutional Animal
Care and Use Committee. Ventricular myocytes were isolated from adult
Wistar rat hearts. The whole-cell configuration of the patch clamp technique
was used to record INa. In the APC group, rats were exposed to 1.4% isoflu-
rane (1.0 MAC) for 30 minutes with a 30-minute recovery period prior to cell
isolation. In the control group, rats were not exposed to isoflurane prior to cell
isolation. Current-voltage relationship, steady-state inactivation and activation
curves, and recovery from inactivation were obtained using standard voltage
protocols. The holding potential was set at —120mV, where all available
sodium channels were in the closed state. Data are reported as means = SEM.
Statistical analysis was performed using unpaired Student’s t-test and
P < 0.05 was considered as a significant difference.

Results and Discussions: Peak INa density, that was normalized to cell
capacitance was significantly greater in the APC group (—19.3 = 1.6 pA/pF
in the APC group versus —14.1 = 1.0 pA/pF in the control group; n = 11-12
per group). Furthermore, in the APC group, the steady-state activation curve
shifted in the depolarizing direction relative to the control group, where the
voltage at half-maximal conductance was —36.3 = 1.0mV and —43.7 +
1.3 mV, respectively. The activation curve slope-factor was also significantly
altered by APC (6.9 = 0.4 and 4.1 = 0.4 for the APC and control groups,
respectively). No differences were observed in the steady-state inactivation
curves and the recovery from inactivation between the two groups.
Conclusion: APC by isoflurane resulted in persistent changes in the bio-
physical profile of INa. The implication of these changes to cardiac rhythm
requires further investigation.
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Comparison of the systemic inflammatory response between
conventional extracorporeal circulation and the minimal
extracorporeal circulation system for coronary artery bypass
grafting: preliminary results

C. Esteva', J. Rodriguez?, D. Duran®, G. Pradas®, G. Bafios', J.C. Diz'
Department of Anesthesiology, Hosp. Meixoeiro, Vigo, Spain; ?Central
Laboratory, H. Clinico Universitario, Santiago, Spain; *Department of
Cardiac Surgery, H. Meixoeiro, Vigo

Background and Goal of Study: The minimal extracorporeal circulation sys-
tem (MECC, Jostra) (1) might reduce the inflammatory response produced by
the conventional extracorporeal circulation (CECC) in coronary artery bypass
grafting surgery (CABG).

Materials and Methods: In a prospective, randomized, and controlled
study we studied 20 consecutive male patients scheduled for CABG (10 with
CECC and 10 with MECC). Four blood samples were withdrawn: pre-
induction (0), arrival at ICU (1), 24 hours (2) and 72 hours postoperatively (3).
Several inflammatory markers, including cytokines (IL6, IL8, TNF-a) and
neutrophil elastase (Elas) were measured. Student’s t-test and U-Mann-
Whitney were used for statistical analysis.

Results and Discussions: Results are shown in the table (mean = SD).

Samples MECC CECC p
Elas (gr/ml) 0 226.77 = 108.23 133.11 £ 70.87 0.045
1 258.66 + 164.49 635.75 + 224.42 0.001
2 854 + 227.55 731.5 + 363.06 0.432
3 924.13 + 249.66 813.43 = 242.71 0.401
IL8 (pgr/ml) 0 6,33 * 2.69 13 = 10.71 0.093
1 32.33 + 30.88 102.8 + 51.93 0.007
2 27 £ 14.27 40 12,52 0.093
3 39.5 *+ 29.47 30.67 + 13.43 0.47

There were no statistical differences for IL6 and TNF-a values.
Conclusion(s): The performance of cardiac surgery using the MECC sys-
tem can be done maintaining the surgical standards and does not produce
more inflammatory response than the conventional ECC in uncomplicated
patients scheduled for CABG.
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Involvement of beta-3-adrenoceptor in the lusitropic effect of
beta-adrenoceptors stimulation in diabetic cardiomyopathy
J. Amour?, N. Mabrouk2, P. Coriat?, B. Riou*

Department of Anesthesiology, Groupe Hospitalier Pitié-Salpétriére

Background: Diastolic left ventricular dysfunction is usually described in
diabetic myocardium and associated to an alteration of the sarcoplasmic
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reticulum (1). Moreover, B4-adrenoceptors down-regulation and Bz-adreno-
ceptors up-regulation are observed in diabetic cardiomyopathy (2).
Nevertheless, lusitropic effect of Bs-adrenoceptors stimulation remains
unknown in diabetic cardiomyopathy.

Methods: Effect of Bz-adrenoceptor inhibition (directly by S-cyanopindolol
or indirectly by L-NAME) on the lusitropic responses of B-adrenoceptor
stimulations (isoproterenol:1078 to 107*M) were studied, in vitro (Krebs-
Henseleit solution, 29°C, pH 7.40, Ca*™* 0.5 mmol, stimulation of 12/min), in
papillary muscles of diabetic rats (four weeks after intravenous injection of
streptozotocin). The coefficient R1, assessing coupling between contraction
and relaxation under low load, independently of inotropic effect, tests the sar-
coplasmic reticulum function.

Comparison between groups was performed using ANOVA.
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Figures: Lusitropic response to B-adrenoceptor stimulation in healthy (panel A) and in
diabetic (panel B) rats, under low load. S-cyanopindolol (33-adrenoceptor antagonist)
and L-NAME (inhibition of NO induced by B3-adrenoceptor stimulation) have similar pos-
itive lusitropic effect than B-adrenoceptor stimulation as well as in healthy than in diabetic
rats. Data are mean percentages of baseline values =SD (n = 8 in each group).

Conclusion: Bs-adrenoceptor do not modify the sarcoplasmic reticulum
activity in diabetic cardiomyopathy.
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Electrophysiogical effects of remifentanil on the normal
conduction system. Study in an experimental porcine model

M. Zaballos', C. Jimeno', E. Valdes?, F. Atienza®, M.J. Anadén?,
J. Aimendral®, J. Navia'

"Department of Anesthesia, Hospital GregorioMararion; ?Department of
Toxicology, Universidad Complutense; *Department of Cardiology, Hospital
GregorioMararion

Background and Goals: Remifentanil has been reported to cause reduc-
tion in heart rate and sometime severe bradyarrhythmias. The aim of this
study was to identify the remifentanil electrophysiologic effect on cardiac
conduction system.

Materials and Methods: 18 large white pigs were premedicated with keta-
mine and anesthetized with propofol (4.5 mg/kg for induction followed by
13 mg/kg/h). Femoral arterial and venous catheter were placed and a elec-
trophysiologic evaluation was performed (baseline) and after a remifentanil
bolus of 1 g kg followed by an infusion of 0.5 ug kg min. Statistical test
used: paired Student t test. P < 0.05.

Results and Discussions: The hemodynamic parameters and blood gas
analysis were stable during procedure. Electrophysiological data are shown
in the Table. (mean = SD).

Baseline Remifentanil P
SNRT 36 + 12 45 24 0.005
CSNRT 145 + 66 353 + 303 0.003
AH 81 +18 93 + 21 0.01
HV 30+8 31+9 0.64
RAERP 152 + 24 156 + 28 0.484
RVERP 224 + 33 234 + 36 0.004
AVERP 250 + 27 261 =35 0.09
WCL 235 + 40 280 = 94 0.05

SNRT: sinus node recovery time, CSNRT: corrected sinus node recovery time, AH, HV:
atrio-Hisian, His-ventricular intervals, RAERP, RVERP, AVERP: right atrial, ventricular
and AV node effective refractory period. WCL: AV node Wenckebach cycle length.
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Conclusion: This results show that remifentanil alters sinus node function
parameters. It also depresses AV nodal conduction. To the extent to which
these phenomena could be extrapolated to the clinical situation, remifentanil
should be use with cautions in patients with tendency to bradyarrhythmias.
References:
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Influence of lipoteichoic acid and peptidoglycan on
sarcomere shortening of isolated cardiac myocytes is
mediated by Toll-like receptor 2

P. Knuefermann', J. Pliick', V. Vervélgyi?, U. Dreiner?, R. Meyer?, A. Hoeft',
G. Baumgarten'

"Department of Anesthesiology, University Hospital of Bonn, Germany;
2Department of Physiology, University of Bonn, Germany

Background and Goal of Study: Lipoteichoic acid (LTA) and peptidoglycan
(PGN) are the major cell wall components of gram-positive bacteria. Previous
studies demonstrated that Toll-like receptor (TLR2) binds these components
(1) leading to cardiac depression in gram-positive sepsis in vivo (2).
However, TLR2 signaling in cardiac tissue is not well defined.

Materials and Methods: To investigate sarcomere shortening cardiac
myocytes of wildtype (WT) and TLR2-deficient (TLR2-D) mice were isolated
and incubated for >6h in short-term culture supplemented with or without
LTA (10 pg/ml) or PGN (100 pwg/ml). Shortening was stimulated externally at
0.5-10 Hz and recorded optically with a special camera (lonOptics).
Results and Discussions: Untreated cardiac myocytes showed a biphasic
shortening frequency relation with a minimum around 2 Hz. Sarcomere short-
ening amplitude was not significantly changed after 6 h of culture. However,
application of LTA reduced sacromere shortenings of WT cells significantly
by 14-60% depending on the stimulation frequency. Depression of shorten-
ing was most efficient at 0.5 and 1 Hz, which lead to a monophasic shorten-
ing frequency relation. Under control conditions shortening of TLR2-D cells
were comparable to those of WT cells, but they were insensitive to addition
of LTA. PGN reduced sarcomere shortening amplitude of WT cells compara-
bly to the effect of LTA.

Conclusion: Taken together, lipoteichoic acid and peptidoglycan reduce
sarcomere shortening amplitude in cardiac myocytes in a TLR2-dependent
manner.
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Upstream Signaling of PKC-epsilon in Xenon-induced
pharmacological preconditioning- Implication of
mitochondrial KATP-channels and PDK-1

N.C. Weber, O. Toma, H. Damla, W. Schlack, B. Preckel

Department of Anaesthesiology, University Hospital Diisseldorf,
Germany

Background and Goal of Study: Xenon has been shown to elicit a strong
cardioprotective effect in vivo'. Protein kinase C-¢ (PKC) was identified as a
key mediator of xenon preconditioning (Xe-PC). However, which signaling
pathways lead to the activation of PKC is yet unknown. We aimed to deter-
mine the implication of (1) the mitochondrial Kxp-channels and (2) the phos-
phoinositide-dependent kinase-1 (PDK-1) in activating PKC-«.

Materials and Methods: For infarct size measurements, anaesthetized rats
were subjected to 25 min of coronary artery occlusion followed by 120 min
of reperfusion. Rats received xenon during three 5-min periods before index
ischemia or remained untreated for 45 min. Additional rats were pretreated
with the mitochondrial Kxrp-channel blocker 5-HD (5 mg kg ™") or Wortmannin
(15 wgkg™") as PI;K/PDK-1 pathway inhibitor in the presence or absence of
Xe-PC (each group, n = 10). For western blot of PKC-& and PDK-1, hearts
were excised at five different time points (each n = 4): without further
treatment (Con), after the first, the second and the third period of Xe-PC
or directly before ischemia (Xe-PC I-IV). Statistical analysis: One way
ANOVA with Bonferroni’s correction for multiple comparisons. Data are
mean *+ SD.

Results and Discussions: Infarct size was reduced from 41.74 = 6.3% in
controls to 26.60 + 8.3% after Xe-PC (p < 0.05). Both, 5-HD and Wortmannin
abolished this cardioprotection (39.67 = 11.9% and 40.80 *+ 8.4%, both
p < 0.05 vs. Xe-PC). Western blot revealed an increased activation of PKC-e
after Xe-PC IV. This effect could be blocked by 5-HD and Wortmannin.
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Moreover, the phosphorylation of PDK-1 was induced time dependently by
Xe-PC.

Conclusion(s): We demonstrate that PKC is activated downstream of mito
Karp channels and PDK-1. Moreover, both enzymes are functionally involved
in Xe-PC.
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Influence of preconditioning by isoflurane on the need for
inotropic support during and after coronary surgery with
cardiopulmonary bypass

A. Sargsyan', G. Mkhoyan', A. Varosyan'

"Department of Anaesthesiology and Intensive Care, Yerevan State Medical
University, Armenia

Background and Goal of Study: Volatile anaesthetics exert significant pro-
tection against myocardial ischemia via preconditioning mechanism. This
study was designed to assess whether preconditioning by isoflurane would
decrease the need for inotropic support during and after coronary surgery with
cardiopulmonary bypass (CPB).

Materials and Methods: After informed consent 56 patients scheduled for
elective coronary artery bypass graft surgery under cardioplegic arrest were
randomly allocated to two groups. The first group (n = 28) assigned to precon-
ditioning after the onset of CPB via 5-min. exposure to isoflurane (2 minimum
alveolar concentration), followed by 10-min. washout before aortic cross-
clamping and cardioplegic arrest. Control group (n = 28) underwent an equiv-
alent 15 min. period of placebo (isoflurane-free) bypass. No other volatile agent
was administered at any time during the case. Apart from preconditioning the
same anaesthetic regimen was used in all patients. In both groups inotrope and
vasoactive drugs were administered according to the same protocol. Only 2
isoflurane-treated patients required vasoconstrictives during the precondition-
ing process to maintain mean arterial pressure above 60 mmHg. There were no
differences between the two groups in any of the preoperative and intraopera-
tive patient characteristics, including aortic cross-clamping times. Group
assignment was strictly blinded to surgeons, anaesthesiologists, perfusionists,
and nursing staff in the operating room (OR) and intensive care unit (ICU).
Results and Discussions: The number of patients necessitating inotropic
and vasoconstrictive support in OR and in ICU in both groups is presented
in the table.

Inotropes Vasoconstrictives

OR ICU OR ICU
Isoflurane *5 (18%) *7 (25%) 6 (21%) 7 (25%)
Placebo *14 (50%) *15 (54%) 10 (36%) 12 (42%)

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

Conclusions: Preconditioning with isoflurane was found to reduce the
necessity in inotropic and vasoconstrictive treatment intraoperatively and in
early postoperative period, which may be explained by better myocardial per-
formance due to preservation of early cardiac function.
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Landiolol, a new ultra-short-acting B;-blocker, reduces
anesthetic requirement during sevoflurane/nitrous
oxide/fentanyl anesthesia

T. Tanabe', M. Fukusaki', Y. Terao', K. Yamashita', Y. Ando' A. Fujinaga',
K. Sumikawa?

"Department of Anesthesia, Nagasaki Rosai Hospital, Sasebo;
2Department of Anesthesiology, *Nagasaki University School of
Medicine, Nagasaki, Japan.

Background and Goal of Study: It is known that esmolol, a short-acting
B31-blocker, reduces anesthetic requirement’. In this double-blined, controlled
study, we evaluated whether a low dose of landiolol, a new ultra-short-act-
ing Bq-blocker, can reduce sevoflurane requirement during sevoflurane/
nitrous oxide (N,O)/fentanyl anesthesia in patients undergoing hip surgery.
Materials and Methods: After institutional approval and informed consent,
25 patients undergoing total hip arthroplasty were randomly assigned to
group A (n = 12, saline) and group B (n = 13, landiolol; bolus injection of
0.031mg/kg and continuous injection at a rate of 0.01 mgkg~"min~"). The
infusion was started before the induction of anesthesia and continued until
the end of anesthesia. Anesthesia was maintained with sevoflurane, 60%
N,O in oxygen and IV fentanyl. Sevoflurane concentration was controlled to
keep bispectral index between 40 and 60. An end-tidal sevoflurane concen-
tration and hemodynamics were measured during anesthesia. Statistical
significance (P < 0.05) was determined using Mann-Whitney U-test.
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Results and Discussions: The two groups were comparable with respect
to their characteristics. The average of end-tidal sevoflurane concentration
in group B was significantly lower than that in group A (1.188 + 0.340% in
group B vs. 1.814 = 0.340% in group A, P < 0.01). Maximum value of heart
rate throughout anesthesia in group B showed a significant decrease as
compared to group A (61.1 = 10.3bpm, in group B vs. 76.4 = 14.8bpm in
group A, P < 0.05).

Conclusion(s): The results suggest that a low dose of landilol infused dur-
ing sevoflurane/N,O/fentanyl anesthesia reduces the intraoperative sevoflu-
rane requirement in patients undergoing hip surgery.
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15 min of sevoflurane preadministration is not sufficient to
induce preconditioning
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Background and Goal of Study: Volatile anaesthetic agents have cardio-
protective properties. They can mimic ischemic preconditioning (PC), leading
to a decrease in myocardial infarct size. Previous clinical studies have shown
that long administration of sevoflurane before, after or during cardiopulmonary
bypass (CPB) decreased postoperative troponin | level and improved post-
operative cardiac output. The present study investigated if, as shown in
experimental animal model (1), 15 minutes sevoflurane administration before
CPB has a cardioprotective effect in coronary surgery.
Materials and Methods: 72 patients scheduled for elective CABG surgery
were randomized in 2 groups among 2 centres. Anaesthesia was performed
with propofol and sufentanyl. PC group received 1 MAC sevoflurane during
15 min followed by 15 min washout before CPB. A biopsy of the atrium was
taken during canulation to perform biochemical dosages. Troponin | was meas-
ured postoperatively. Results are expressed as mean =+ SD.
Results and Discussions: Patients with. low postoperative cardiac index
(<2.0L.min~"m~?) were less in PC group (10.7% in PC vs 35.3% in control
group). 25% of patients in PC group required an inotropic support during the
postoperative period, vs 36.1% of patients in control group. Neither troponin |
nor tissular enzyme measurement (Ecto-5'-nucleotidase, cytosolic-5'-
nucleotidase protein Kinase C activity tyrosine Kinase activity P38MAPKinase
activity) did show any difference between groups.

This study showed that 15 min sevoflurane preadministration is not suffi-
cient to induce a preconditioning signal in a clinical setting.
Conclusion(s): A longer preadministration is probably necessary to induce
clinical cardioprotection (2).
References
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Toll-like receptor 4 modulates myocardial matrix
metalloproteinases after ischemia-reperfusion injury
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Background and Goal of Study: Toll-like receptor 4 (TLR4) mediates innate
immune responses following endotoxemia and myocardial ischemia—
reperfusion (I/R) injury. Pre-treatment with lipopolysaccharide (LPS) reduces
infarct size and modulates cardiac remodelling. Matrix metalloproteinases
(MMPs) and tissue inhibitors of MMPs (TIMPs) play a crucial role in cardiac
remodelling and endotoxemia. We investigated the influence of TLR4 on
infarct size and assessed the influence of MMP and TIMP regulation in LPS
challenged I/R mice with and without functional TLR4.

Materials and Methods: Left anterior descending artery (LAD) occlusion
was performed on wildtype (C3H/HeN) and TLR4-deficient (CzH/Hed) mice.
Animals were stimulated with LPS (1 mg/kg) or PBS 16 h ahead of 60 min
LAD ligation or sham procedure. After 24 h of reperfusion, triphenyl tetra-
zolium chloride staining was performed and infarct size was measured by
planimetry. MMP and TIMP mRNA expression were determined by ribonu-
clease protection assay after 3 h of reperfusion. MMP zymographic activity
was monitored 6 h after occlusion.

Results and Discussions: TLR4-deficient mice and LPS-treated wildtype
mice showed significantly reduced infarct areas than wildtype mice with PBS-
pre-treatment. LPS-stimulation significantly increased the overall MMP/TIMP
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mRNA expression ratio due to elevated MMP-3, -8, -9, and TIMP-1 in wildtype
mice. I/R overall reduced the MMP/TIMP ratio due to increased MMP-1,
TIMP-1, and -3 mRNA expression.

Conclusion: LPS pre-treatment and TLR4-deficiency led to a decreased
infarct size. However, infarct area and MMP/TIMP ratio were not correlated.
This means that in TLR4-deficient mice MMP/TIMP ratios are not determin-
ing the infarct size. Wildtype mice exhibited extended infarcts, although their
MM TIMP ratio was comparable to that of TLR4-deficient hearts with smaller
infarct areas. Wildtype mice with LPS pre-treatment developed small infarcts
accompanied by high MMP/TIMP ratios. However, the stoichiometry of
MMPs and TIMPs might in part mediate the cardioprotective effect of LPS.
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Xenon induces late preconditioning in rat heart in vivo -
involvement of COX-Il

J. Fraessdorf, N.C. Weber, C. Ratajczak, W. Schlack, B. Preckel
Department of Anesthesiology, University Hospital of Duesseldorf, Germany

Background and Goal of Study: In myocardial preconditioning (PC) early
and /late PC (LPC) are distinguished. Late PC occurs 24 h after the stimulus
and lasts for 2-3 days. One key step in signal transduction is increased
expression of Cyclooxygenase-2 (COX-Il). The anaesthetic gas Xenon (Xe)
was shown to induce early PC (1), but is unknown whether Xe could also
induce late PC and whether COX-II might be involved.

Materials and Methods: After approval by the local authorities, 44 male
Wistar rats were chronically instrumented with a coronary artery occluder.
After a recovery of 7 days, animals of the ischaemic LPC (i-LPC) group under-
went 5 min of coronary occlusion to induce LPC (n = 4). The animals of the
Xe-LPC (n = 4) group were treated with Xe inhalation (70 Vol% for 15 min).
In the NS-398-Xe-LPC group animals were treated with the specific COX-II
inhibitor NS-398 (5 mg/kg BW i.p. n = 4) prior to Xe-LPC. The animals of the
controls (CON) were not further treated (n = 4). 24 h later all animals under-
went 25 min of myocardial ischemia followed by 2h of reperfusion under
a-chloralose anaesthesia. Infarct size (IS) was assessed by TTC staining. To
investigate COX-Il expression by PCR LPC was induced by coronary occlu-
sion or Xe-inhalation and hearts were excised at different time points (see
results; each n = 2). Data are mean + SD, Statistics: ANOVA and bonferroni’s
multiple comparision test as post-hoc test (IS measurements).

Results and Discussions: IS in CON was 67 = 6%. Both, i-LPC and Xe-LPC
reduced IS (31 = 6% and 35 = 10%, both P < 0.001 vs. CON). Treatment
with NS-398 abolishes the cardioprotective effect of Xe-LPC (IS: 59 + 7%,
P < 0.001 vs. Xe-LPC). Two hours after either treatment, we could detect an
increase in COX-Il expression, which was higher in Xe treated animals (see
Figure).
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Conclusion(s): We could demonstrate for the first time that Xe induces
LPC, and that an increased COX-Il expression is an essential step in Xe
induced LPC.

Reference:

1 Weber, NC; Br J Pharmacol 44(1):123-32.
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Ischemic preconditioning, but not sevoflurane, reduces
myocardial infarct size in a porcine closed-chest ischemia-
reperfusion model

J. Rolighed Larsen’, E. Sloth, S. Aagaard?, J.M. Hasenkam®

"Department of Anesthesiology; Department of Thoracic Surgery,

Skejby Hospital, Aarhus University Hospital; *Department of Experimental
Cardiothoracic

Background and Goal of Study: The endogenous cellular protection
mechanism preconditioning, has chiefly been investigated in animals with
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collateral coronary flow. Preconditioning with either ischemia or sevoflurane
was examined in a porcine experimental model featuring no or little collateral
coronary flow.

Materials and Methods: Randomized, controlled, animal experimental
trial. N = 25 20 kg pigs were subjected to 40 min ischemia of the distal LAD-
region under pentobarbital anesthesia, followed by 2.5 hr reperfusion, risk area
(aar)-staining, euthanasia and infarct-staining (is) by the tetrazolium method.
Prior to ischemia pigs were randomized to 2 X 5min pre-ischemia (n = 8),
or 2 X 5min 4% vol inhaled sevoflurane (n = 10), and n = 7 pigs acted as
controls IS/AAR was compared between groups. Ventricular contractile per-
formance was monitored using tissue Doppler echocardiography (peak sys-
tolic velocity) in the basal interventricular septum.

Results and Discussions: Preliminary results (n = 25) are depicted. IS/AAR
is reduced by 50% by ischemia, but unchanged by sevoflurane. The porcine
coronary anatomy may account for this, and because of its similarity to human
coronary anatomy be implicated in negligible clinical results from sevoflurane
preconditioning upon necrosis.

Mean infarct size (error bars: 1 SEM)

70 3 ns |vs control
60 F g =
£ o " p=0.03|vs control
50
for g e
[ F m}
2 %0 g 2
20 H L
10 F =! g
0 —

control Sevoflurane  Ischemic

Conclusion(s): Histopathological and ventricular functional changes were
observed following pharmacological intervention with inhaled sevoflurane in
an in vivo experimental porcine ischemia-reperfusion model. The changes
were smaller than expected, possibly explained by no coronary collaterals in
this model.

A-249

Anesthesia and myocardial protection during coronary
bypass surgery without cardiopulmonary bypass:
comparison between propofol and isoflurane

W. Mi, H. Wang, W. Dong, H, Zhong

Department of Anesthesiology, Chinese PLA General Hospital,

Beijing, China

Background and Goal: To evaluate the possible protective effect of isoflu-
rane and propofol on myocardium during off pump coronary artery bypass
grafting (CABG) surgery.

Materials and Methods: Twenty-six patients undergoing elective off
pump CABG were allocated into propofol group (n = 13) and isoflurane
group (n = 13). Anesthesia was performed in propofol group with propofol
plus fentanyl, while isoflurane and fentanyl were used in isoflurane group.
Artery blood samples were collected before induction of anesthesia, and
during and after the surgery. Plasma troponin | (cTnl), creatine kinase-MB
(CK-MB), interleukin-6 (IL-6) and lactate concentrations were determined
respectively.

Results and Discussions: At the 4 hours after operation, plasma level of
cTnl was significantly increased in both groups, and no significant differ-
ences were found between them. Compared with baseline values, IL-6 in
propofol group showed no significant changes at each endpoint. However,
IL-6 values in isoflurane group were significantly higher than those in propo-
fol group during and after surgeries (P < 0.05). In addition, lactate levels in
propofol group showed statistically significant reduction, but not in isoflu-
rane group. Both propofol and isoflurane have been showed to have efforts
in attenuating myocardial ischemia-reperfusion injury (1, 2). In this study, the
similar effect of them on preventing perioperative myocardial injury during
off pump CABG were found, as shown by changes in levels of cTnl and
CK-MB. However, propofol showed a more potent effect on reducing
myocardial inflammatory response and improving myocardial metabolism
perioperatively.

Conclusion: Compared with isoflurane, propofol is better in reducing myocar-
dial inflammatory response as well as in improving myocardial metabolism
perioperatively during off pump CABG surgery.
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Bacterial DNA reduces shortening of cardiac myocytes via
Toll-like receptor 9

P. Knuefermann', M. Ruidiger?, V. Vervéglyi?, M. Schwederski', R. Meyer?,
A. Hoeft!, G. Baumgarten'

"Department of Anesthesiology; 2Department of Physiology Il, University
of Bonn, Germany

Background and Goal of Study: Bacterial DNA is characterized by
unmethylated Cytosin-Guanosin-dinucleotides (CpG-DNA), which interact
with Toll-like receptor 9 (TLR9) (1). CpG-DNA as well as synthetic oligonu-
cleotides containing a CpG motive have been shown to cause septic shock
in vivo (2). However, it is not known whether TLR9 signalling in cardiac
myocytes contributes to septic shock.

Materials and Methods: Therefore, we investigated sarcomere shortening
of isolated cardiac myocytes of wild-type (WT, C57/BL6) and TLR9-deficient
(TLR9-D) mice kept in a short-term culture (up to 6 h) with or without CpG-
DNA (1 uM, oligonucleotide 1668). Sarcomere shortening was elicited exter-
nally (0.5-10Hz) and recorded by a video imaging system.

Results and Discussions: Shortening frequency relation of murine cardiac
myocytes is biphasic with a local minimum at 2 Hz. Sarcomere shortening
amplitude did not significantly change after 6 h of culture in comparison to
control conditions. However, application of CpG-DNA significantly reduced
sarcomere shortening of WT cells after more than 3 h incubation time, whereas
shortening of TLR9-D cells was insensitive to CpG-DNA. On average short-
ening of WT cells was depressed by about 38% after 5h.

Conclusion: Thus, we could demonstrate that the influence of CpG-DNA
leads to a depression of cardiac contractility. This effect seems to depend on
TLR9. Since experiments were performed in pure myocyte culture, interaction
with immune cells did not seem to be necessary to induce cardiac depres-
sion following application of CpG-DNA.

References:

1 Hemmi et al., Nature 2000;408:740-745.
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Preconditioning with bacterial DNA reduces the size of an
ischemia/reperfusion injury in the heart

P. Knuefermann', L. Gélz', S.C. Kim', H. Stapel’, C. Grohé?, R. Meyer?,
A. Hoeft!, G. Baumgarten'

"Department of Anesthesiology; ?Medizinische Universitaetspoliklinik,
University Hospital of Bonn, Germany; *Department of Physiology Il
Universit

Background and Goal of Study: Lipopolysaccharide (LPS) pre-treatment is
known to reduce the size of an ischemia-reperfusion injury (1). LPS binds to Toll-
like receptor 4 and CD14 thereby inducing a signalling cascade leading to the
expression of inflammatory mediators and iINOS. This pre-conditioning seems to
protect the tissue against ischemic injury. Bacterial DNA differs from eukaryotic
DNA by the presence of CpG motives. CpG-DNA is specifically recognized by
Toll-like receptor 9 (TLR9) leading to the activation of a signalling cascade fol-
lowed by the induction of inflammatory mediators (2). Thus, we tested whether
a specific CpG-oligonucleotide (1668-ODN) possesses pre-conditioning prop-
erties. 1668-ODN has been shown to induce sepsis in vivo earlier (3).

Material and Methods: In a first step, a thread was implanted around the
LAD of C57BL/6 mice. Then, the animals were allowed to recover for 7 days.
16 h before constriction of the LAD (1 h) the animals were pretreated with
D-Galactosamin and finally injected i.p. with PBS or CpG-ODN 1668 (1 nM,
5nM, or 10nM per animal). After 24 h of reperfusion the hearts were double
stained with 5% Phthaloblue and 1.5% triphenyltetrazolium chloride to calcu-
late area at risk (AAR) and infarct area (IA). In addition, the troponin T concen-
tration in the blood plasma was measured using a Roche cardiac reader.
Results and Discussion: In control hearts IA was 21% of AAR (SEM = 3;
n = 15), in those pre-treated with 1 nM CpG IA was not changed (22%; *7;
n = 5). However, preteatment with 5 nM CpG significantly reduced IA by about
50% to 10% (*+2.8; n = 9). Higher CpG concentrations were not suitable as
the survival rate of the animals was reduced. The infarct area is correlated to
the plasma troponin T concentration in control animals (6.645 =
0.9645 ng/ml) versus 5nM pre-treated animals (2.222 = 0.5817 ng/ml).
Conclusion: Activation of the TLR9 signalling cascade initiated by bacterial
DNA seems to induce protection against an ischemia-reperfusion injury in
the heart.

References:
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Why is accidental lung trauma possible during spontaneous
ventilation?

J.P. Mulier', T. Deckmyn?

"Department of Anaesthesiology, AZ Sint-JanAV Brugge; Department
of Anaesthesiology, AZ Sint-Lucas Brugge, Belgium

Background and Goal of Study: The adjustable pressure limiting (APL)
valve protects against high airway pressures. At induction the fresh gas flow
is set high and the APL valve is turned to maximum facilitating face mask ven-
tilation. This manual mode becomes dangerous after connecting the ventilator
to the endotracheal tube without changing the ventilation mode. All ventila-
tors have an alarm when airway pressure exceeds a value, however without
opening a valve. Airway pressure rises very fast and causes volutrauma if no
immediate reaction occurs.

Materials and Methods: Goal of this study was to evaluate 8 ventilators
(Excel 210 SE, Excel 410, Datex AS/3, Aestiva 5, Drager av1, Drager titus,
Drager cato, Drager julian) in the manual ventilation mode without manual
compression.

The airway pressure is measured and the time at which an alarm went off.
A soft balloon of 2 litres is connected for the manual ventilation. Fresh gas
flow is set at 15 litres per minute. The artificially lung consists of a Siemens
test lung 190 with a balloon of 1 litre.

In the first mode the APL valve and the pressure alarm are set at 30 cm H,0,
in the second mode the alarm is set at 30 cm H,O and the APL valve at its
maximum level, in the third mode they are both set at the maximum level. At
time zero the ventilator is switched to a manual ventilation mode without com-
pression of the balloon. The airway pressure is monitored, and the times at
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which the alarms go off are noted by a high frequency pulse given on the pres-
sure transducer. The recording is stopped when the airway pressure stabi-
lizes or drops.

A ventilation mode is considered dangerous if the airway pressure stayed

above 30 cm H,0 for more than 6 seconds and very dangerous if no alarm
did go off in that time. A ventilator is considered to be dangerous if a dan-
gerous ventilation mode exists.
Results and Discussion: Mode 1 was safe. Mode 2 was dangerous in most
ventilators and mode 3 was very dangerous in all ventilators. All ventilators
were considered as dangerous. Correct alarm setting and vigilance remains
the cornerstone of safety. Technical improvement is possible to prevent
these situation and would be ideal to protect every ventilator with a manual
ventilation mode.

A-253

Improved ventilator safety valve tested in vitro

J.P. Mulier!

"Department of Anaesthesiology, AZ Sint-JanAV Brugge, Belgium
Background and Goal of Study: Goal of the study was to measure first the
characteristics of a new ventilator safety valve (VSV) when connected in a
ventilator breathing circuit during the manual mode. Second goal was to search
when interference with mechanical ventilation is possible.

Materials and Methods: The safety valve is inserted in the breathing cir-
cuit. A soft balloon of 2 liters is connected for the manual ventilation. An arti-
ficially lung, Siemens test lung 190 with a balloon of 1 liters is connected to
the ventilator. During the first test the characteristics of the safety valve are
analyzed. Fresh gas flow is set at 15 litres per minute.
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The airway alarm and the APL valve are set at their maximum level. At time
zero the ventilator is switched to a manual ventilation mode without compres-
sion of the balloon. The airway pressure is monitored.

In a second test the ventilator is set to its lowest ventilation frequency and

its largest I/E ratio in the controlled volume ventilation mode. Tidal volume is
set at 750 ml. Failure of the device is stated as opening of the valve during
ventilation.
Results and Discussions: Graph 1 shows the airway pressure of the first
test. The device releases air and prevents a pressure of more than 22 cmH,0
to take place longer than 6 sec. In the second test the safety valve opened
only when inspiratory-expiratory ratio was 1:1 or 2:1 and ventilation rate was
less than 5 cycles per minute. The settings of long inspiratory periods for
large tidal volumes in small lungs is never used.
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Conclusion: The device does not disturb the ventilation when inserted into
the breathing circuit.
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Improved ventilator safety valve tested in vivo

J.P. Mulier

Department of Anaesthesiology, AZ Sint-JanAV Brugge, Belgium

Background and Goal of Study: The characteristics of a new ventilator
safety valve (VSV) are given in a previous abstract. Safety valve opens when
pressure exceeds 20 cmH,O for more 6 seconds. This new VSV protects
against prolonged increases in airway pressure. However does it interfere
with some manual ventilation modes where a need for prolonged increased
airway pressures exists? Goal of the study was to use the safety valve during
difficult manual facemask ventilation and during manual squeezing of the lungs
after extra corporeal circulation (ECC) where prolonged airway increases are
needed.

Materials and Methods: The safety valve is inserted in the breathing cir-
cuit. Fresh gas flow was set at 10 liters/min and the adjusted pressure limit-
ing valve (APL) was turned to maximum during manual ventilation. Airway
pressure and safety valve function were recorded during the measurements.
A first group of ten male patients was chosen due to an expected difficulty
for manual face mask ventilation based on an elevated BMI and having
a beard. No clinical need for a rapid sequence induction existed. Muscle
relaxation was achieved with cisatracurium 0.1 mg/kg given after loss of
consciousness.

A second group of 10 patients needed an ECC and had during controlled
mandatory ventilation peak airway pressures above 30 cm H,0 to obtain nor-
mal end-tidal CO,. Manual squeezing was needed until total visual expansion
of the lungs at the end of the ECC. Maximum time of airway pressures above
20 cmH,0 and opening of safety valve is noted during manual ventilation or
squeezing. Approval from the hospital ethical committee was obtained for
both groups.

Results and Discussions: The safety valve never opened in the first and
second group of patients. The maximum time of airway pressures continu-
ous above 20 cmH,O was never longer than 3 seconds in both groups. (A mean
of 0.6 seconds with a stdv of 1.2 in group 1 and a mean of 1.3 seconds with
a stdv of 0.8 in group 2). The 6 seconds of the VSV was a lot longer than
what is clinical necessarily in both groups.

Conclusion: The safety valve never interfered with manual ventilation dur-
ing induction or during squeezing of the lungs.

A-255

Comparing the effectiveness of two different oxygen face
masks

J. Hinkelbein', H.V. Genzwuerker', E. Glaser?

"University Clinic for Anesthesiology and Intensive Care Medicine, University
Hospital Mannheim, Mannheim; 2 Viasys Healthcare, Hoechberg, Germany
Background and Goal of Study: Different oxygen face masks have a varying
efficiency resulting in a different oxygen flow per minute to achieve similar
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oxygenation. The goal of this experimental trial was to compare an improved
oxygen face mask model (HiOx®, VIASYS Healthcare, Germany) to a stan-
dard oxygen mask (Intersurgical Ltd., UK) and to evaluate oxygen flow per
minute required to prevent desaturation.

Materials and Methods: After approval of the local ethics committee and
informed consent, volunteers were randomly assigned to two groups (Group
S: standard mask; group H: HiOx® facemask). During a standardized climb-
ing profile in an airplane (Pilatus PC-6) to an altitude of 22,500 ft (6,863 m),
the oxygen flow was individually controlled to result in a mean oxygen satu-
ration (SpO,) of 95 to 97% as determined by pulse oximetry. Oxygen flow,
oxygen saturation, and pulse rate were obtained every 1000ft (305m).
Mann-Whitney-U-Test was used for statistical analysis, a P < 0.05 was con-
sidered significant.

Results and Discussions: 31 Volunteers (3 female, 28 male, mean age
38.9 = 7.7 years) participated up to an altitude of 22,500 ft. Between group S
(14 male, age 39.4 = 8.4 years) and group H (3 female, 14 male, age
38.0 * 6.4), the pre-trial parameters age, lung function indices, heart rate,
and SpO, were comparable (P > 0.05). Mean in-flight SpO, between group
S (95.3 = 0.5%) and group H (96.2 = 1.1%, P = 0.78) was comparable as
well. Above 13,000 ft, group H required less oxygen flow compared to group
S (P < 0.05), at 20,000 ft and 22,000 ft oxygen flow was comparable.
Conclusions: When using HiOx®° facemasks, oxygen rate is reduced com-
pared to a standard oxygen facemask. This effect is of importance at an alti-
tude of 13,000t or above. Using a HiOx®® facemask reduces the total
oxygen consumption as well as costs and extends oxygen availability (e.g.
with a oxygen pressure bottle) and may have importance for perioperative
anesthesia, emergency medicine, and intensive care medicine as well.

A-256

In vitro evaluation of aerosol delivery by an ultrasonic
nebulizer during mechanical ventilation with an endotracheal
tube and a double lumen tube

M. Winterhalter’, J. Zuk’, L. Hoy?, S. Piepenbrock', N. Rahe Meyer'

"Department of Anaesthesiology; ?Department of Biometry,
Hannover Medical School, Hannover, Germany

Background and Goal of Study: Administration of aerosol medication
through a bypass system while mechanical ventilation is performed has
become established at intensive care units. Modern anaesthetic machines do
not include an aerosol therapy functionality. The aim of this study was to
compare the output of an ultrasonic nebulizer in two different connecting set-
tings using a standard endotracheal tube (ET) and a double lumen tube (DLT).
Materials and Methods: In set-up A, an ultrasonic nebulizer was con-
nected directly to the endotracheal tube. In set-up B, the nebulizer was
placed in line in the ventilation circuit in order to direct only the inhalation
flow through the nebulizer device and to bypass the exhalation flow. A stan-
dard endotracheal tube (ET) and a double-lumen tube (DLT) with two dif-
ferent ventilatory protocolls were examined. 5ml of a Tc-99m 0.9%-NaCl
solution were filled into the nebulizer. After nebulization, the deposits accu-
mulated in all parts of the system were measured using a gamma scintilla-
tion counter.

Results and Discussions: Set-up A, ventilated in volume controlled mode
(VCV) with ET : Delivered dose (1.61 + 0.41ml), nebulization time 10.13 =
1.71 min. Set-up A, Bi level ventilation, use of a DLT : Delivered dose (1.33 +
0.88 ml), nebulization time 13.27 = 2.58 min.

Set-up B, ventilated in volume controlled mode with ET : Delivered dose
(1.82 = 0.12 ml), nebulization time (27.1 = 4.5min). Set-up B, Bi level ventila-
tion, use of a DLT : Delivered dose (1.3 = 0.17), nebulization time (25.6 =
4.0min).

In set-up B, output was not significantly higher (p < 0.05), but nebuliza-
tion time was significantly longer (p < 0.05) when compared to set up A.
Conclusion(s): In set-ups where the nebulizer is connected directly to an
ET or DLT, a fairly acceptable level of total aerosol output within a short neb-
ulization time was observed.

A-257

Comparative measurements of cough pressure in different
anatomical locations at the thorax and abdomen.

Preliminary results

L.G. Aguilera, L. Gallart, J.C. Alvarez, J. Valles, F. Escolano

Servei dAnestesiologia, Hospital Mar-Esperancga, IMAS, Barcelona,
Catalunya, Spain

Background and Goal of Study: Cough is a physiological mechanism
which can be weakened in the postoperative period because of surgery,
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pain and/or anaesthetics. Pressure generated by cough (Pcough) can be
measured with gastric and/or oesophageal balloons (1,2), but often these
are not handy methods to assess expiratory muscle strength in the periop-
erative period. The goal of this study was to determine the validity of Pcough
registered from different anatomical locations at the thorax and at the
abdomen, as practical alternatives to gastric and oesophageal pressures.
Materials and Methods: Preoperatively, six patients scheduled for colon
surgery were asked to perform a maximal single cough effort from Total Lung
Capacity (TLC) in supine position. The manoeuvre was performed 3 times,
always with the same command. Central venous (Pcv), oesophageal (Poes),
gastric (Pga), vesical (Pves) and rectal (Prect) pressures were recorded.
Mixture model analysis was chosen to compare Pcough measurements.
Results and Discussions: Maximal Pcough values were (mean = SD,
cmH,0): Pcv 95 = 14, Poes 93 + 17, Pga 86 = 13, Pves 95 = 16 and Prect
93 + 14. Pcough values were similar in all the sites, with very low intra-subject
variability.

Figure shows an example of Pcough pattern recorded.
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Conclusions: Pcough can equally be measured in superior cava, oesopha-
gus, stomach, bladder or rectum, obtaining similar values in all theses sites.
Additional patients have to be included to confirm these results.
References:
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A simple modification of fiberoptic instruments for eligible
suction or oxygen application

J. Schéauble, St. Gisin

Department of Anaesthesiology, Basel University Hospital, Basel,
Switzerland

Background and Goal of Study: Performing fiberoptic intubation, usually
the working channel of the fiberoptic instrument is only used for suction of
secretions. Insufflation of oxygen or capnography are also described and
often helpful (1,2). There are no reports of eligible use of the channel for e.g.
suction or insufflation of oxygen without changing the lines to the instrument.
This is possible by fixing a modified three-way stopcock to the connector of
the channel. We were interested if the suction capability of the instrument is
compromised by this modification.

Materials and Methods: We used a 4.9 mm fiberoptic instrument with a
2.0mm channel and a modified three-way stopcock, connected via an elas-
tic tube to the channel of the instrument. We measured the suction rates for
clear water and thicker secretions, simulated by baby-food. Suction was
performed five times for each liquid with and without the valve between the
suction line and the working channel of the instrument. Maximum intensity
of the suction device was —0.7 bar. Times needed for suction of either 50 ml
clear water or 15 ml baby-food were measured.

Results and Discussions: Time for suction of 50 ml water with or without
the valve was 6.0 (+0.0) sec. (mean = SD). Time for suction of the baby-food
was 11.2 (+0.83) sec. with the valve and 11.6 (+0.89) sec. without the valve in
line. There were no significant differences in the suction flow rates with or
without the valve.

Conclusion(s): Performing fiberoptic intubation in critical situations, using
this technique the provider can choose quickly between e.g. suction or oxy-
gen insufflation. This may be necessary in cases of difficult and protracted
visual identification of the trachea, if the tube can’t be advanced at once or
in severe respiratory compromised patients. In these situations it’s helpful to
choose quickly between e.g. suction and application of oxygen or capnog-
raphy without interruption, a loss of time or disturbing manipulations caused
by changing the lines to the channel. Suction flow rates are not diminished
by the use of this technique.
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Survey of anesthetic activity in non-cardiac thoracic surgery
M. Lucas', R. Garcia Guasch', J. Canet', S. Sabaté?, S. Mufioz', G. Fita®

Department of Anesthesiology, Hospital Universitari Germans Trias i Pujol,
Badalona, Spain; ?Departtment of Anesthesiology, Fundacié Puigvert,
Barcelona; *Department of Anesthesiology, Hospital Clinic, Barcelona

Goal of Study: To assess and describe the profile of anesthetic activity in
non-cardiac thoracic surgery based on the ANESCAT survey carried out in
Catalonia in 2003.

Methods: A prospective survey study was designed to gather information
from anesthesiologists in all public and private hospitals (131) in Catalonia
(6,704,146 inhabitants). All information was collected on 14 randomly cho-
sen days in 2003. The data collection sheet included items asking about
patients details, type of surgery, and anesthesia. The sample was represen-
tative of the target population of surgical patients. Data on anesthetic activity
were extrapolated based on demographics and the distribution of anesthetic
techniques, type of patient and intervention were calculated. We analyzed
information on thoracic surgical procedures by calculating the percentage of
each type in relation to all interventions. Results are expressed as medians
(percentile 10-90).

Results: Of the estimated 603,189 anesthetic procedures performed on the
14 days studied, 4,458 (0.74%) were for thoracic surgery. Men accounted
for 63% of the patients, patient age was 55 (23-73) yrs, and duration of
anesthesia was 90 (45-228) min. Surgery was on the lung or bronchi in 90%
of the cases. The intervention was performed on an outpatient basis in 9.4%
of the cases; 65% of the patients were ASA = 3. Preoperative assessments
took place in an outpatient office in 33% of the cases, in hospital in 45%,
and in the waiting room of the operating theatre in 22%. General or com-
bined anesthesia was used in 90%. When combined anesthesia was used,
the most common technique was an epidural block (93.1%). The most fre-
quent forms of general anesthesia were balanced (63%), intravenous
(32.9%) and inhaled (4%). The patient was brought to a postoperative criti-
cal care unit in 45.6% of the cases and to a PACU in 54.4%. A special tech-
nique for postoperative analgesia was applied in 30%. Unanticipated
difficult airway management was reported in 3%.

Conclusions: Our study shows a level of anesthetic activity that is very
similar to that of other surveys. This survey addresses some issues should be
improved such as to increase the rates of outpatient preoperative assess-
ment and of application of special techniques for postoperative analgesia
for non-cardiac thoracic surgery patients.

Reference:

Clergue F, et al. Anesthesiology 1999;91:1509.
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The accuracy of a simple automated method for functional
residual capacity assessment during spontaneous breathing
H. Heinze', B.Schaaf?, P.Schmucker', W. Eichler

"Department of Anaesthesiology; 2Department of Medicine Ill,
University of Libeck, Germany

Background and Goal of Study: Measurement of functional residual
capacity (FRC) is of considerable interest for monitoring patients with lung
injury [1,2]. The lack of instruments has so far impeded the routine applica-
tion. Recently, a simple automated method for FRC assessment by oxygen
washout has been introduced into clinical practice [3]. It was the aim of this
study to evaluate the accuracy of an advancement of this oxygen washout
technique.

Materials and Methods: The LUFU system (Draeger Medical, Luebeck,
Germany) estimates FRC by oxygen washout, a variant of multiple breath
nitrogen washout. The advancement of the technique uses a sidestream
O,-analyser, which calculates FRC from the end-inspired- and end-expired
O, concentrations during fast changes of FiO,. After approval by the local
ethics committee FRC was measured in 25 healthy, spontaneous breathing
volunteers in the sitting position using three techniques: 1. Helium dilution
(FRC-He), 2. Body plethysmography (FRC-Bp), 3. Oxygen washout (FRC-O,).
Results and Discussions: FRC-O, (Mean 4.3 = 1.23 |, range 2.44-7.07 )
corresponds well with FRC-He (Pearson correlation coefficient: 0.914,
p < 0.0001, mean 4.04 +1.02 |, range 2.37-6.15]; bias of FRC-O,:
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0.26 = 0.511) and FRC-Bp (Pearson correlation coefficient 0.875, p < 0.0001,
mean 4.36 * 1.031, range 2.81-6.221; bias of FRC-O,: —0.06 = 0.61).
Conclusion(s): FRC estimation by oxygen washout using the further devel-
oped technique with a side stream O, analyser provides good agreement
with general techniques for FRC assessment in spontanous breathing per-
sons. Therefore this simple method could help monitor intensive care
patients during controlled ventilation and moreover in the weaning period.
References:

1 Malbouisson LM, et al. Am J Respir Crit Care Med 2001, 163(6):1444—1450.

2 Rylander C, et al. Anesth Analg 2004, 98(3):782-789.

3 Eichler W, et al. J Clin Monit 2002, 17:195-201.
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The impact of different tracheo-bronchial suctioning methods
on functional residual capacity

H. Heinze, M. Grossherr, P. Schmucker, W. Eichler

Department of Anaesthesiology, University of Liibeck, Germany

Background and Goal of Study: The method of functional residual capac-
ity (FRC) evaluation by oxygen washout is applicable routinely at bedside, in
controlled ventilation and spontaneous breathing (1). We studied the impact
of three different suctioning methods on FRC.

Materials and Methods: The LUFU system (Draeger Medical, Luebeck,
Germany) estimates FRC by oxygen washout, a variant of multiple breath
nitrogen washout. A sidestream O,-analyser calculates FRC from the end-
inspired- and end-expired O, concentrations during fast changes of FiO,.
After approval of the local ethics committee and written informed consent
we measured FRC six times (measuring interval 4-6 min) in postoperative
cardiac surgery patients during 6 hours after surgery; 3 times before (the
mean is defined as basal value (pre)) and 3 times after (t4, t5, t6) a standard
suctioning procedure (20 sec, 14 F catheter, 200 mmHg negative pressure).
Patients were ventilated with PEEP = 10 mbar. The patients received three
different suctioning methods in randomised order: Open suction, with dis-
connection from the ventilator during suctioning (OS); Closed suctioning
during biphasic positive airway pressure ventilation (CS-BP); and closed
suctiong during volume controlled intermittent positive pressure ventilation
(CS-VC). During closed suction a closed-suctioning system (Kendall Comp.,
Mansfield, USA) was used to maintain positive airway pressure. After each
period a standardized recruitment maneuver was applied to the patients
lung (PEEP 15 mbar, PIP 35-40 mbar for 30 sec).

Results and Discussions: We present here preliminary results of the ongoing
study; 8 patients were studied. FRC decreased after CS-BP (t4: 92.6 + 6.6%
of pre (p = 0.015)) and CS-VC (t4: 85.6 = 15.9% of pre (p = 0.037)) and
tended to decrease after OS (t4: 82.5 = 30.5% of pre (n.s.)).
Conclusion(s): CS-BP and CS-VC reduces FRC immediately after suction-
ing. The reduction of FRC after OS did not reach significance in these pre-
liminary results. The consequences of different suctioning procedures
cannot be predicted because of strong inter- and intraindividual differences,
so it might be of considerable interest to measure FRC in ventilated patients
routinely.

Reference:

1 Eichler W, et al. J Clin Monit 2002; 17:195-201.
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Effects of modes of ventilation on respiratory mechanics
during laparoscopic cholecystectomies

G. Eren, Z. Cukurova, O. Hergunsel, B. Tas, H. Leblebici, N. Emir, Y. Tekdos

Department of Anesthesiology and Intensive Care, Sadi Konuk Training and
Research Hospital, Bakyrkoy, Istanbul, Turkey

Background: The effects of pneumoperitoneum on respiratory mechanics
with the patient positioning have been previously reported (1). Volume con-
trolled ventilation (IPPV) is the conventional method of ventilation under gen-
eral anesthesia and pressure controlled ventilation (PCV) is an alternative
mode which is used widely in respiratory failure. In this study we compared
these two modes of ventilation regarding pneumoperitoneum and positional
changes on the effects of respiratory mechanics and arterial oxygenation.

Materials and Methods: Following the ethical committee approval 30
patients scheduled for elective laparoscopic cholecystectomy were included.
After standard monitorization and general anesthesia radial arterial cannulation
was done for blood gases analysis. In IPPV group patients were ventilated
mechanically with Drager Julian with the parameters of tidal volume:8 ml/kg,
respiratory rate:10/min, inspiratory flow:30It/min, L.E ratio: 1:2 and PEEP:

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

Respiration 69

5cmH,0 and in PCV group for the optimal tidal volume to the patient Pmax:
15-20 cmH,0, respiratory rate:10/min, inspiratory flow:30 It/min and PEEP:
5cmH,0. All these parameters were set between these ranges to adjust
PetCO, at 35 = 5 mmHg before CO, insufflation which was kept constant at
12 mmHg. After ventilating the patients for at least 3 min at each position,
measurements of PIP and plateau pressures, compliance (Cdyn) were done
with Drager Julian and oxygenation was assessed by (A-a)DO,. All these
recordings were done at positions of supine (A), Trendelenburg (B) and Fowler
(C) before (1) and after (2) CO, insufflation. Statistical analyses were done by
Chi-square, Kruskal-Wallis and Student’s-t tests.
Results: In PCV group PIP and plateau pressures were not affected by posi-
tional changes and pneumoperitoneum but in IPPV group both pressures
increased after pneumoperitoneum. Whereas compliance decreased in both
groups after pneumoperitoneum with positional changes but changes between
groups were not statistically significant (p > 0.05). In IPPV group after pneu-
moperitoneum PetCO, was lower and PIP, plateau pressures were higher sig-
nificantly compared to PCV group (p < 0.05).
Conclusion: During laparoscopic cholecystectomy PCV seems to maintain
stability regarding respiratory mechanics, however has no advantage over IPPV
regarding Pet CO, and oxygenation.
Reference:
1 Salihoglu Z, Demiroluk S, Cakmakkaya S, et al. Middle East J Anesthesiol. 2002
Jun;16(5):521-8.
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Adaptive support ventilation in one-lung ventilation

L. Vives, I. Renart, J. Llorens, J.L. Jover, P. Ruiz, J. Belda
Department of Anesthesiology, Clinic University Hospital of Valencia

Background and Goals: During one lung ventilation (OLV) mechanical ven-
tilation patterns must adapt to changes in mechanics (1). Adaptive Support
Ventilation (ASV) is a mode designed to automatically adapt to changes in
the mechanics. Objectives: (1) Changes in respiratory mechanics before,
during and after OLV. (2) Adaptation of the pattern. (3) Accuracy of pattern.
Material and Methods: 20 patients for thoracic surgery (age 24-79). General
anaesthesia, left mainstem double lumen tube. ASV was started using the
ventilator Galileo™. Measurements at 4 different time points: (I) 5min after
induction, (Il) 10 min after lateral decubitus, (lll) 10 minutes after OLV started,
(IV) 10min after supine repositioning. Variables: VE, VT, RR; PaO,, PaCO,;
Crs, inspiratory/expiratory resistances (Ri/Re), inspiratory /expiratory time con-
stants (Tci/TCe), Inspiratory Pressure (Pi), I/E ratio, RR and PEEPi. Data analy-
sis: linear model for repeated measures and Bonferroni test.

Results: Data (Mean = SD) are shown in the table:

| Il 1] v

Re 12=x3 11 3™ 21 + 6/ 14 = 4t
Ri 16+6 13 = 41 28 + 12/ 19 = 6%
Csr 62 =18 50 x 15" 45 + 12/ 54 = 15™
CT 0.8 +0.2 0.7 = 0.1% 0.9 * 0.2 0.9 £ 0.3™
Vt 590 = 143 548 + 1311 533 * 1417 559 *+ 1227
RR 12=1 18 =17 13 = 3™ 13 £ 3%
I/E 1.9+08 1.5 = 0.5 2.6 + 0.5 22 +09™
PEEPi 0.6 +0.7 0.5 +0.8™ 1.4 = 1.0% 0.8 £0.7™
Pi 14 x5 183 £ 3™ 21 + 6/ 16 = 4%
PaCO, 40+5 39 + 5™ 42 + 5" 42 + 5™
Pa0, 432 = 115 428 = 143™ 237 + 128/ 447 = 108™

Tp < 0.05;%p < 0.01; /p < 0.001; ™ no significancy. p refers to time point I.

Conclusions: ASV kept VT and RR unchanged; Pinsp and I/E ratio
increased. Auto-PEEP levels were negligible and PaCO, remained normal.
Reference:

1 Brunner JX, lotti GA. Minerva Anestesiol 2002;68:365-368.
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Ventilatory and oxygenation changes during laparoscopic
radical prostatectomy

S. Beltran de H, L.G. Aguilera, . Ramos, S. Pacreu, J. Lamsfus, E. Samsé
Servei dAnestesiologia, Hospital del Mar-Esperancga, Barcelona,

Catalunya, Spain

Background and Goal of Study: Laparoscopic radical prostatectomy has
become widespread in the last years (1). Carbon dioxide insufflation for many
hours and Trendelenburg position affect cardiovascular and respiratory
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systems (2). The aim of the study was to evaluate ventilation-perfusion abnor-
malities during transperitoneal laparoscopic radical prostatectomy (TpLRP).
Materials and Methods: We prospectively studied 17 patients scheduled for
TpLRP. Cardiovascular and ventilatory parameters were recorded after induc-
tion of anaesthesia and at 2, 4 and 5 hours of pneumoperitoneum (PNP). Dead
space was measured using the Bohr equation (alveolar dead space, expressed
as a fraction of alveolar tidal volume, VDalv/VTalv). Oxygenation was evaluated
by oxygen tension-based indices [arterial oxygen pressure/inspired oxygen
fraction (PaO,/FiO,) and arterial to alveolar oxygen pressures ratio (PaO,/
PalvO,)]. Cardiovascular effects [heart rate (HR) and mean arterial pressure
(MAP)] were also evaluated. Wilcoxon test was used for statistical analysis.
Results: Insufflation pressure was maintained stable at 12 cmH,0. Ventilatory
and haemodynamic values (mean =+ SD) are shown in the table.

Baseline 120 min 240 min 300 min

MV (L/min) 6.3+1.2 7.7*+2 9.4 +2.5* 93 + 3*
Paw (cm H,0) 2415 35.3 £ 3.1* 35.7 = 31* 31.7 £ 6.2
ETCO,(mmHg) 27725 34 = 2.1* 32.3 + 3.6 345 + 3.2*
PaCO,(mmHg) 32.7 =1 44 + 11.3* 41.4 = 12* 54.8 + 5.9*
MAP (mmHg) 81 =195 80.3 = 12.4 75.7 £ 9.3 80.2 + 6.2
HR (beats/min) 56.3 7.0 58.8 + 5.8 65.7 + 7.3* 67.8 + 7.6*
VDalv/Vtalv 0.15 + 0.1 0.17 = 0.1 0.22 = 0.1* 0.4 = 0.1*
PaO,/FiO, 335 * 68 317 = 92 265 = 79 210 = 107*
Pa0,/PalvO, 0.53 + 0.11 0.51 £ 0.15 0.42 + 0.12 0.3 + 0.16*

*p < 0.05 versus baseline.

Conclusion: Long lasting PNP induced significant ventilatory alteration,
expressed as increase in dead space, and oxygenation impairment was also
observed. Although mild tachycardia was observed, probably due to hiper-
carbia, MAP was maintained unchanged.

Bibliography:

1 Trabulsi. J Urol, 2005.

2 Conacher. BJA, 2004.
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Adaptive support ventilation for anaesthesia in
gynaecological laparoscopy

M. Ballester, J. Lloréns, P. Ruiz

Department of Anaesthesiology and Critical Care, Hospital Clinico
Universitario de Valencia, Spain

Background and Goal of Study: Adaptive Support Ventilation (ASV) is a
ventilatory mode designed to automatically adjust the ventilatory setting to
changes in the mechanics of the respiratory system (RS). Available studies on
ASV are limited to critical care patients. This prospective study was aimed to
evaluate whether ASV adapts to the respiratory mechanic variations that
occur during gynecologic laparoscopy (GL) such as reduction of respiratory
system compliance (Crs).

Materials and Methods: 17 patients (aged 30 + 10 yrs), ASA |, undergoing
GL were ventilated using ASV (Galileo™, Hamilton Medical, Switzerland)
throughout all the surgical procedure. Exclusion criteria: Age <18. Setting
parameters were: target ventilation volume (VE) of 110%, FiO, 0.5, positive
end-expiratory pressure (PEEP) of 5cmH,0. Arterial blood gases, mechani-
cal properties of the RS and respiratory parameters adjusted by ASV were
determined at 3 time points: (a) 5 min after induction (supine); (b) 15 min after
pneumoperitoneum (PnP) and Trendelemburg (TL) were set up and (c) 10 min
after PnP was removed (supine). Mann-Whitney U test was used for statisti-
cal analysis.

Results and Discussions: All data are given as Mean = SD. PnP caused
reduction of Crs (40.3 + 7.0 ml/cmH,0 in time “b” vs 75.2 = 15.3 in time “a”;
p < 0.0001) and Time Constant (“b”:0.67 = 0.14s; “a”:0.98 = 0.14; p = 001)
and an increase in expiratory resistance (“b”: 13.3 = 2.8cmH,0Ls™'; “a™:
9.9 = 1.9; p = 0.006). No differences were observed in PaO,. VE was kept
constant. Values of respiratory gases exchange and ventilatory settings are
shown in the table. (Pinsp: cmH,0; RR: rpm).

PaCO, Pinsp I/E RR
() 328 +54 171+ 26 26+ 0.6 12.6 = 0.7
(b) 38.7 £ 9.1 20.6 = 2.6 1.4+04 14 + 0.9
() 3775 175 +29 26*07 1882
Sigbvsa p = 0.09 p =0.019 p = 0.001 p = 0.006
Sigcvsa p = 0.26 = 0.86 p =0.80 p=0.16

Conclusion(s): In patients under PnP and TL position for gynecologic
laparoscopy, ASV automatically adapts the ventilatory settings providing an
adequate respiratory gases exchange and avoiding the necessity of anaes-
thesiologist’s interventions.
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Volume controlled versus pressure controlled ventilation
during one-lung ventilation

T. Trajkovska, A. Nikolovska, G. Taleska, S. Popovski, J. Hristova,
A. Popovska, M. Mojsova, L.J. Momirovska

Clinic of Anesthesiology, Reanimation and Intensive, Surgery Clinics,
University Clinical Center, Skopje, Republic of Macedonia

Background and Goal of Study: There are significant changes of respiratory
mechanics and arterial oxygenation during one-lung ventilation (OLV). The aim
of the study was to determine whether pressure controlled ventilation (PCV)
during OLV is superior then volume controlled ventilation (VCV).

Material and Methods: Sixty patients undergoing thoracotomy, after two-
lung ventilation with VCV, were randomly allocated into two groups (N = 30
each). In Group A, patients were ventilated with VCV during OLV, and in
Group B OLV was performed by using PCV.

During volume-controlled ventilation, patients’ lungs were mechanically ven-
tilated with same settings at two-lung and one-lung ventilation (FiO, = 0.5;
Vt = 8 ml/kg; inspiratory : expiratory time = 1: 1; and, RR adjusted to maintain
CO, approximately 40). Pressure controlled ventilation was maintained with
selected pressure of 10-20cm H,O (adjusted as one half of peak airway
pressure).

The following parameters were recorded: peak airway pressure, plateau
pressure, estimated pulmonary shunt and arterial oxygen tension.

Statistical analysis were performed by using WinStat and statistical sig-
nificance was set on p < 0.05.

Results and Discussion: The study showed that peak airway pressure (p <
0.01), plateau pressure (p < 0.01) and estimated pulmonary shunt (p < 0.05)
were significantly higher during VCV, whereas arterial oxygen tension (p <
0.05) was significantly higher during PCV. The percentage reduction of peak
airway pressure during PCV rated from 6 to 30%. The improvement in PaO,
during PCV was inversely proportional with preoperative spirometry results.
Conclusion(s): Pressure controlled ventilation appeared to be an alterna-
tive to volume controlled ventilation in patients requiring one-lung anesthe-
sia, and even superior in patients with respiratory disease.

References:

1 Slinger P, et al. Anesthesiology 1995;82(4):940-946.

2 Szegedi LL, et al. Anesth Analg 1997;84:1034-1037.

3 Watanabe S, et al. Anesth Analg 2000;90:28-34.

A-270
Time course of end-tidal CO, after Adjustment of ventilatory
parameters during stable general anesthesia

M. Negrau', M. Filip', Z. Beres', L.I. Szegedi', L.L. Szegedi?, E.P. Mortier?,
A. dHollander®

"Department of Anesthesiology and Intensive Care, University Hospital,
Oradea, Romania; ?Department of Anesthesiology, Ghent University
Hospital, Ghent, Belgium; SDepartment of Anesthesiology

Background and Goal of Study: Ventilatory parameters resetting frequently
occurs too early, before the end-tidal CO, (E’CO,) reaches a steady state,
leading to hyper- or hypoventilation. The time course of E’CO, to reach a
steady-state, after tidal volume (Vt) changes during stable general anesthe-
sia is not established.

Materials and Methods: After local Ethical Committee approval and informed
consent, 144 ASA class 1-2 adult patients scheduled for elective non-
laparoscopic and non-thoracic surgery were studied. A continuous infusion
of NaCl 0.9% solution via a peripheral i.v. catheter was administered. Induction
of general anesthesia was with propofol, fentanyl and monitored muscle relax-
ation with rocuronium, and its maintenance with sevoflurane. After intubation,
mechanical ventilation was started with the following baseline settings: Vt:
10ml.kg™", respiratory rate 10 bpm, inspiratory : expiratory time ratio 1:2.
After induction and surgical incision, when a steady-state level of E'CO, was
reached (constant values for at least 15 minutes), the patients were randomly
allocated to Group 1 (the Vt was decreased to 8 mlkg~", n = 76) or group 2
(the Vt was increased to 12mlkg~", n = 68). The value of the E’CO, was
recorded every minute during a period of 30 minutes with a Datex capnome-
ter. The t-test was used to compare the results. (p < 0.05; mean (SD)).
Results and Discussion: There were no baseline demographic, hemody-
namic and E’CO, differences between the two groups. The E’CO, increased
from 36.5 (4.1) to 39.1(3.7) mmHg (p < 0.05) in Group 1 and decreased from
37.6 (3.3) t0 33.8(3.4) (p < 0.05) in Group 2. In Group 1, after 14 minutes and
after 17 minutes, 50% (Pso, in analogy with the MAC value for anesthetic gases)
respectively 95% (Pgs) of the patients reached a steady-state E’CO,, while in
Group 2 the values were respectively 12.5 and 17 minutes. No blood pres-
sure, nor heart rate variations were noted in the two groups.
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Conclusions: After either increasing or decreasing by 20% the Vt during
volume-controlled, mechanical ventilation and stable general anesthesia,
17 minutes are needed to reach a new steady-state level of E'CO, in 95 of the
patients. A practical recommendation, in order to avoid hyper- or hypoventila-
tion, is to adjust ventilatory settings only after E’CO, has reached a steady-state.

A-271
Pressure control ventilation restores lung mechanics during
prone position

G. Minas, K. Dimitroulakis, E. Christidou, K. Spanopoulos, A. Karponis,
P. Petropoulou

Department of Anesthesiology, Papageorgiou General Hospital,
Thessaloniki, Greece

Background and Goal: Lung mechanics can be deteriorated at prone posi-
tion with volume control ventilation (VCV)'. The goal of the study is to evaluate
the influence of pressure control ventilation (PCV) at pulmonary compliance,
respiratory pressures and ventilation during prone position.

Materials and Methods: 20 patients ASA I-lIl, mean aged 58.9(13.4) years,
undergoing lumbar spine surgery were studied. Patients were ventilated by
a Julian-Drager anesthesia machine. During supine position patients had VCV
at settings: FI0, = 0.5%, tidal volume 8-10 mi/kg, time I:E = 1:2, PEEP = 5
and same settings during the first 20min at prone position. After that the
machine was switched at PCV adjusted to give ventilation as at VCV. PaO,,
PaCO, (mmHg) airway pressures (mbar), ETCO, (mbar) and pulmonary com-
pliance (Compl-ml/mbar), were recorded at supine position, 20min prone
VCV, 20 and 40 min prone PCV. Data were analysed by SPSS 10.0 program
using analysis of variance (ANOVA).

Results and Discussion: Data results (mean(SD)) are shown in the table:

Peak Plateau
PaO, PaCO, Pressure Pressure Compl
SUP-VC 255.3(87.5) 36.1(3.2) 19.9(5.0) 17.3(4.7) 46.4(10.9)
PR-VC20’ 226.8(57.5) 33.8(2.9) 21.02.4) 18.4(2.3) 43.409.2)
PR-PC20’ 242.7(63.6) 33.2(3.7) 19.12.2) 19.12.2) 43.6(7.7)
PR-PC40’ 234.7(36.0) 33.6(2.9) 19.1(2.4) 19.1(2.4) 44.9(8.8)
P 0.66 0.93 0.30 0.38 0.78

There was no significant difference (p > 0.05) neither for displayed parame-

ters nor for ETCO, (p = 0.38) at supine position and prone position using

pressure control ventilation.

Conclusion: PCV can be used during prone position anesthesia preserving

lung mechanics and oxygenation.

References:

1 Tanskanen P, Kytta J, et al. The effect of patient positioning on dynamic lung compli-
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Optimizing mechanical ventilation on palmar hyperhidrosis
surgery

A. Becerra, G. Mufoz, N. Negrete, C. Moro, S. Garcia, D. Leon,
J.M. Gallego

Department of Anestyesiologia Reanimacion, Hospital Infanta Cristina,
Badajoz, Spain

Background and Goal of Study: Primary hyperhidrosis is a troublesome
disorder of excessive perspiration. Sufferers are usually young and are often
affected by professional, and psychological problems. Thoracoscopic inter-
ruption of the sympathetic chain requires general anesthesia and the alter-
native collapse of both lungs. Optimizing operative mechanical ventilation’
remains a clinical challenge in this patients.

Materials and Methods: We study 20 patients underwent video-assisted
bilateral thoracoscopic sympathectomy of the second and third ganglia to treat
primary palmar hyperhidrosis. A double lumen endotracheal tube (ETT) was
inserted, its correct positioning checked clinically and by fiberoptic.Ventilation
Parameters and Blood Gases during One-lung Ventilation were measured.
Results and Discussions: During (OLV), arterial hypoxaemia (SpO, < 90%)
requiring a change in ventilation mode did not occur in any patient. The use
of lower Fio, may not increase the risk of hypoxemia. . None of them devel-
oped it on OLV. OLV creates an obligatory right-to-left transpulmonary shunt
but it had not repercussion in the patients of the study.
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Conclusion(s): High oxygen concentration are not necessary in most of

patients without pulmonary disease and has been associated with atelectasis

formation. Incorrect positioning of the double lumen could have explained

several clinical signs but fiberoptic bronchoscopy eliminated this diagnosis.

Reference:
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Induction in anaesthesia in patients at risk of pulmonary
aspiration

J. Bruton, S. Mc Geary, C. Mc Caul

Department of Anaesthesia, Waterford Regional Hospital, Ireland

Background and Goal of Study: Rapid Sequence Induction is the acknowl-
edged standard of care for patients at risk of pulmonary aspiration of gastric
contents. There is marked variation in opinion and practical conduct of this
procedure. We carried out a study to determine local practice patterns for
induction of anaesthesia in patients at high risk of pulmonary aspiration.
Materials and Methods: Retrospective chart review of consecutive patients
undergoing appendicectomy during the period from Feb 2nd 2004 to Feb 2nd
2005. Patient records were examined for demographics, anaesthetic medica-
tion, and complications.

Results and Discussions: Over a 1 year period, 168 patients were anaes-
thetised for appendicectomies. Demographics: (Table 1) 86 (51.2%) of
patients received i.v. fentanyl prior to induction. There was a wide range of
doses of propofol and sodium thiopentone used. 50/70 (71.4%) patients
received > 5mg/kg of sodium thiopentone. 90/99 (90.1%) of patients
received > 2 mg/kg of propofol. The dose of suxamethonium used at induc-
tion varied by 500%. A dose of 100 mg was administered to 64/91 (76%) of
adults who received it. Anaesthesia related complications occurred in 4
patients: desaturation n = 2, acute lung injury n = 1 and difficult intubation
n = 1. There were no mortalities.

Table 1. Patient Characteristics and Medication.

Age 21.2 124

ASA /171 131/37/1

Weight (kg) 60.9 = 21.1
Male/Female 86/82
Subarachnoid Block n (%) 1(0.6)

Propofol n (%) 98 (58.3)

Propofol (mg/kg) 2.9 + 0.6 (1.4-4.4)
Sodium Thiopentone n (%) 68.0 (40.5)
Sodium Thiopentone (mg/kg) 5.76 + 1.0 (3.1-8.8)
Suxamethonium n (%) 149 (88.6)
Suxamethonium (mg/kg) 1.4 = 0.4 (0.6-3.0)
Non depolarizing muscle relaxant 17.0 (10.1)

Conclusion: There is wide variation of pharmacological practice in the con-
duction of anaesthesia in patients at risk of pulmonary aspiration. Drug dose
variation suggests that dosing was not determined according to patient
weight.
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Differences in volume controlled ventilation with constant
flow and volume controlled-pressure regulated compared to
pressure controlled in a lung model

J. Navarro-Martinez, R. Company, J. Del Fresno, J. Roca

Department of Anaesthesiology, Hospital General Universitario de Alicante,
Alicante, Spain

Background and Goal of Study: The goal of this study was to determinate
if pressure controlled ventilation (PCV) offers advantages in terms of pres-
sure and alveolar distribution in a one and two compartment lung model,
compared to a volume controlled- pressure regulated (VCVdual) and volume
controlled ventilation with square waveform (VCVsquare).

Materials and Methods: We studied 30 situations using a TEMEL
Supra-GA respirator connected to a lung model with compliance of
25ml - cmH,O0~"in the one lung model and 50 ml - cmH,O~ " in the two lung
model. Resistance was 5 and 201 - seg™! - cmH,0" 2.

Three ventilatory modes were used: | VCV square, Il VCV dual, Il PCV.
Respirator setting was: Tidal volume of 600 cc, I/E relation 1:2 and varying
respiratory frequency from 10 or 15 breaths - min~". The flow in the VCVsquare
was 30 I/min. For each of the situations we programmed in the monoalveolar
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simulation: 1 (C = 50; R = 5),2(C = 25;R =5),3(C = 50; R = 20),4 (C = 25;
R = 20). In the bialveolar simulation (C = 25; R = 5 — C = 25; R = 20).
Results: Data (Mean + SD) are shown in table:

VCV square VCV dual VCP

Paw mean (cmH,0) 6.7 x2 692 6.9 2
Paw peak (cmH,0) 249 23+7 20 = 62
Paw plateau (cmH,0) 16+5 16+5 20 = 7°
Paw peak - Paw plateau (cmH,0) 8x2 7x2 0=1b
P alveolar (cmH,0) 16 £5 16 £5 165

P plateau - Palveolar (cmH,0) 0+0 0+0 3.5+ 3.5
t Ppeak(seg) 0.9 + 0.0 0.6 +0.2 1.4 = 0.4°
t P1 (seg) 0.16 = 0.2 0.14 = 0.1 0.04 + 0.1°
t P plateau (seg) 0.6 = 0.3 0.6 = 0.3 0.3 = 0.4¢
t flow = 0 (seg) 0.7 + 0.3 0.7 £ 0.3 0.3 +0.4°
t mouth flow (seg) 1 +0.04 1+x02 1.4 +0.3
IPF I/seg 0.6 + 0.02 0.8 + 0.03 0.7 = 0.02

ap < 0.1 compared to VCVsquare group, ® p < 0.05 compared to the other groups,
¢ p < 0.1 compared to the other groups.

Conclusion(s): PCV does not offer advantages in terms of alveolar pressure,
obtaining worse results in the redistribution parameters.. The VCVdual guar-
antees a tidal volume with the lower pressure and with good redistribution
parameters.

A-275

S100b protein may be increased in severe obstructive
sleep apnoea

A. Alexandropoulou’, E. Stamataki', C. Psachoulia?, P. Stratigopoulou’,
E. Vagiakis®

"Department of Anaesthesiology; °Department of Biochemistry,
Evaggelismos Hospital Athens, Greece; Sleep Anoea Laboratory

Background and Goals: In obstructive sleep apnoea [OSA] repeated apnoea/
hypopnea [AH] events and desaturations potentially result in cerebral
hypoxia. S100B, a mainly astroglial protein, is a sensitive indicator of even
minor cerebral damage. In OSA subjects we seek correlation of serum
S100B with polysomnography parameters.

Material and Methods: We divided OSA subjects undergoing overnight
polysomnography study in mild/moderate OSA AHI [AH index] 6-40,
52 + 12 yrs and severe OSA [AHI < 40], 49 + 11 yrs. We measured venous
blood S100B at awakening (upper normal limit of 12ng.mi~". Spearman
correlation, regression analysis and Mann Whitney test were used for statis-
tical analysis.

Results: Only AH events independently related to S100B. S100B levels were
higher in severe compared to moderate OSA but did not differ significantly.
In three subjects suffering of numerous AH events S100B far exceeded nor-
mal values.

AH < 40N =21 p< AHI > 40N = 20 p<

BMI 32+8 nss 36 +9 nss
[23-55] [27-61]

AHI 16.6 = 8 nss 75 £ 255 0.05
[6-30] [42-125]

AH events 78 + 45 nss 356 = 136 0.01
[17-100] [223-664]

O, Desatur events 76 = 47 nss 319 + 158 0.05
[14-182] [67-653]

Average Desatur 54+12 nss 9.7 +43 nss
[2-7.5] [4.9-19]

Lowest SpO, 81.5*+74 nss 71 +£12 nss
[63-90] [50-89]

Serum S100B 0.07 = 0.026 0.15 £ 0.24
[0.03-0.12] [0.02-1.1]

BMI:body mass index. P refers to the correlation of S100B with each param-

eter. Desatur: Desaturation.

Conclusions: In severe OSA serum S100B may be increased and correlates

with AH events.We hypothesize that normal serum S100B does not exclude

astroglial distress as blood brain barrier integrity determines S100B leakage
from cerebrospinal fluid into the bloodstream.

References:

1 Kamba M. Neurol Neurosurg Psychiatry 2001;71: 334-339. Elissavet Stamataki,
Aikaterini Alexandropoulou, Panagiota Stratigopoulou, Cristin Psachoulia, Emanuel
Vagiakis. Anesthetic Dpt and Sleep Disorder Center, Evangelismos Hospital, Athens,
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The contribution of pulmonary microvasculature pressure
to the lung derecruitment and opening

G. Albu, F. Petak, F. Fontao, D. Morel, W. Habre

Department of Anaesthesia, Pharmacology and Intensive Care, University
Hospitals of Geneva, Switzerland

Background and Goal of Study: Both high and low pulmonary capillary
pressure (Pc) have been shown to compromise the lung function but, the
effects of altered Pc on the degree of airway closures during mechanical
ventilation (MV) have not been investigated. We characterized the alterations
in lung mechanics during MV at different PEEP levels while Pc was varied.
Materials and Methods: Perfusion of isolated rat lungs was established with
physiological haemodynamic conditions. At steady state, pressure-volume
curve was recorded and pulmonary input impedance (ZL) was measured at
PEEP of 2.5cmH,0. MV was then maintained for 10 min. at a PEEP level of
2.5cmH,0 and ZL recordings were followed by P-V curves. After inflating
the lung to 30 cmH,0, another set of ZL was measured in order to evaluate
the degree of recruitment. The PEEP was then decreased to 0.5cmH,0 and
this sequence was repeated. Measurements were performed at both PEEP
levels while Pc was randomly varied from 0, 5, 10 and 15 mmHg. Airway resist-
ance (Raw), parenchymal damping (G) and elastance (H) were estimated from
ZL by model fitting. We determined from the P-V curves, the quasi-static
elastance (E) and the volume difference between the inflation and deflation
parts at a pressure level of 15cmH,0 (V45) as a derecruitment indices.
Results and Discussions: MV at both PEEP levels primarily resulted in ele-
vations in G and H with the greatest increases at Pc = 0mmHg (elastance
changes of 27.8 + 4.2% and 61.3 = 3.7% PEEP of 2.5 and 0.5cmH,0,
respectively). Maintaining physiological Pc (10mmHg) led to significantly
lower changes in H (11.6 = 1.5% vs. 31.4 + 3.6%). The beneficial effects of
the pressurized capillaries on the lung mechanics were also reflected in the
shape of the P-V curves with a significant decreases in E (1245 + 98 vs.
993 + 117 cmH,0/I at Pc of 0 and 10 mmHg, respectively; p < 0.05) and in
Vi5 (3.6 = 0.35 vs. 2.2 + 0.23ml, p < 0.05) at the higher PEEP.
Conclusion(s): Physiological pressure in the pulmonary capillaries is an
important factor in the maintenance of the stability of the alveolar architec-
ture during positive pressure MV. This stabilization role of the pulmonary
capillaries should therefore be taken into account in situations where impair-
ment in pulmonary capillary perfusion may occur (e.g. in hypovolemia or
embolism).

A-277
Extravascular lung water after pneumonectomy followed by
ventilator-induced lung injury

V. Kuzkov, E. Suborov, V. Kuklin, M. Sobhkhez, K. Waerhaug, M. Kirov?,
L. Bjertnaes

Department of Anaesthesiology, University of Tromsoe, Tromsoe, Norway;
2Disclosure: Kirov M.Y. is a member of the Medical Adviser Board of
Pulsion Medical Systems

Background and Goal of Study: Postpneumonectomy pulmonary oedema
(PPO) is a dangerous complication of lung reduction surgery. The exact mech-
anisms of PPO are still unsettled [1]. Ventilator-induced lung injury (VILI) is
suspected to contribute to the PPO phenomenon. Single transpulmonary
thermodilution (STD) might be of value in these clinical scenarios [2]. Thus,
our goal was to validate extravascular lung water index determined by STD
(EVLWIgtp) in pneumonectomy (PE) followed by VILI in sheep, using both
thermo-dye dilution (EVLWIypp) and postmortem gravimetry (EVLWIg) as ref-
erence methods.

Materials and Methods: Twenty-six sheep were anesthetized and assigned
to sham (n = 5), left (n = 7, LPE), and right (n = 14, RPE) pneumonectomy
groups. Seven RPE animals (VILI group) were exposed to tidal volume of
12mi/kg and zero PEEP for 3 hrs. EVLWIgrp and EVLWIpp (PICCOplus and
COLD-z021, Pulsion, Germany), and pulmonary hemodynamics were meas-
ured before and after PE followed by VILI. Lungs were harvested separately for
EVLWIg. To validate in vivo EVLWI vs. EVLWIg, we used linear regression and
Bland-Altman analysis. p < 0.05 was regarded as statistically significant.
Results and Discussions: After PE, EVLWIstp and EVLWIpp decreased by
30% and 33% in the LPE group and by 42% and 56% in the RPE group,
respectively (p < 0.01). At 3 hrs, the VILI group demonstrated manifesting
PPO paralleled by the increase in EVLWIstp and EVLW+pp by 36% and 49%,
as compared to the PE stage (p < 0.01). Final values of EVLWIgstp and EVL-
Wipp correlated significantly with EVLWIg (> = 0.67 and r? = 0.81, respec-
tively). The biases = 2SD compared with EVLWIg were 2.9 *= 2.5ml/kg for
EVLWiIgrp and 0.2 = 2.1 mi/kg for EVLWIypp, respectively (p < 0.01).
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Conclusions: Among other factors, VILI may play an important role in PPO.
After PE and VILI, EVLWIgtp and EVLWIpp correlated closely with EVLWIg.
Thus, despite moderate overestimation, both methods are acceptably accu-
rate for estimation of lung fluid balance.
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1 Jordan S, et al. Eur Respir J 2000;15:790-799.

2 Roch A, et al. Chest 2005;128;927-9383.
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3D-Imaging of alveoli during mechanical ventilation
E. Koch', A. Popp', M. Wendel?, L. Knels?, T. Koch?

"Clinical Sensoring and Monitoring, Medical Faculty TU Dresden, Germany;
2Department of Anaesthesiology and Intensive Care Medicine, University
Hospital Dresden, Germany

Background and Goal of Study: The development of ventilator induced
lung injury (VILI) is strongly related to the mechanical shear stress and ten-
sion on the alveolar walls. The understanding of VILI requires a proper descrip-
tion of the three dimensional structure and deforming of lung parenchyma
throughout tidal ventilation (1). The aim of our study is to proof the feasibility of
optical coherence tomography (OCT) (2) for imaging alveoli under different ven-
tilator settings in the blood-free perfused and ventilated isolated rabbit lung.
Materials and Methods: A Fourier-Domain-OCT (3) was used to image the
lung with a contact-free scanner head. Cross sectional images of the alveo-
lar structures were taken during different modes of ventilation to capture the
dynamical changes. Synchronously the real-time pressure data were
recorded.

Results and Discussions: The cross sectional OCT images reveal differ-
ences between endinspiratory and endexpiratory phase (Fig 1), recruit-
ment/derecruitment of alveoli and show the influence of PEEP. The 3D OCT
model of the fixated lung is comparable to images taken with scanning elec-
tron microscopy and confocal microscopy. The analysis of the OCT images
allows quantitative measurements of the alveolar volume change during
ventilation.

(a) End-expiratory (b) End-inspiratory

Figure 1.

OCT images of ventilated lung with VT = 15ml/kg and PEEP = 0cm H,O
(size: 1 mm X 0.5mm)

Conclusion(s): OCT cross-sectional images provide a data base for the quan-
titative analysis of lung mechanics on the alveolar scale. In contrast to con-
ventional microscopy OCT gives full 3D information of the alveolar structure
and dynamic behavior during ventilation.

References:

1 Carney D, DiRocco J, Nieman G Crit Care Med 2005; 33: 122-128.

2 Fercher AF, et al. Rep Prog Phys 2003; 66: 239-303.

3 Koch E, et al. Biomed Tech 2004; 49: 132-133.

A-279
Morphometrical measurements in experimental lung Injury
P. Spieth', M. Kasper?, B. Wiedemann?, T. Koch', M. Gama de Abreu’

"Clinic of Anaesthesiology, University Hospital Dresden; 2Institute of
Anatomy, University of Dresden; 3Institute of Medical Informatics,
University of Dresden, Germany

Background and Goal of Study: In the present study we compared the
new, more objective morphometrical measurement of lung structures with
the traditional quantification of diffuse alveolar damage (DAD) in a porcine
model of oleic acid induced lung injury.

Materials and Methods: In total, 480 light-microscopical photomicro-
graphs from 30 animals were investigated. DAD was quantified by means of
a recently published scoring system'. Morphometrical analysis included
manual and computerized measurements.

Results and Discussions: All morphometrical measurements in aerated
areas, but only few in non-aerated areas, were highly correlated with DAD
characteristics. Particularly, median chord length in air, area in air and intra-
alveolar wall thickness proved highly predictive for DAD characteristics.
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Conclusion(s): Our findings suggest that objective morphometrical meas-

urements may be as useful as traditional histo-pathological analysis for eval-

uating diffuse alveolar damage.

Reference:

1 Gama de Abreu et al.: Comparative Effects of Vaporized Perfluorohexane and Partial
Liquid Ventilation in Oleic Acid-induced Lung Injury. Anesthesiology 2008, in press.
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Comparison between these 3 following humidifiers when
non-invasive ventilation is used: an heat and moisture
exchanger booster (HMEB), an hot water humidifier (HWH)
and an Hygroscopic condenser humidifier (HCH)

E. Noblesse', T. Sottiaux?, J. Roeseler®, P. Provost*

"Department of Anaesthesiology, St Luc Hospital, Université Catholique de
Louvain, Brussels, Belgium

Background and Goal of Study: Humidification and heating of inspired
gases is debatable when non-invasive ventilation (NIV) is used because the
upper airways are not bypassed. However high inspired fresh gas flows are
dry and cold. Without a heat and moisture device on NIV several adverse
effects occur: dry mucous membrane, bronchial obstruction, epistaxis and
patient discomfort (1). So 3 humidifiers were tested on 10 volunteers non-
invasively ventilated.

Materials and Methods: Volunteers without any history of respiratory dis-
ease, non smokers of 232 y.o were ventilated, without air leakage, with a Bi-
pap BREAS PV 102 ( positive pressure exp. and insp. of respectively 5 and
max 11 cm H,0) and 3 following humidifiers: HMEB (active microhumidifier)
(2), HWH Fisher et Paykel MR 850 (gas T° in this one heated to 31°C) and
HCH (filter Medisize Hygrovent Gold). They were also tested with dry air
(DA). Each volunteer had breathed through the 4 “devices”. The 3 humidi-
fiers were compared between themselves and in comparison with air. We
have recorded during 1 minute (capacitance = 1200 values) minimal
absolute humidity (mAH, mg H,O/L), minimal temperature (mT®, °C), tidal
volume (V;), respiratory rate (RR), breathing difficulties (BD) and subjective
dryness (SD) of inspired air. Statistical analysis used was the Hoteling test,
the Bonferroni methods modified according to Holm and the Friedman test.
P < 0.05 significant.

Results and Discussions: Mean values = SD of:

HMEB HWH HCH DA
mAH 36.43 * 0.50 35.61 = 0.58 32.75 + 0.30 15.73 = 0.54
mT° 33.12 £ 0.14 31.48 + 0.22 31.43 £ 0.20 26.20 + 0.28

There was no statistically significant difference for V;, RR, BD and SD between
the 4 “devices” themselves.

There were statistically significant differences between 4 “devices” for
mAH and for mT°. With regards to the mAH and the mT?°, the 3 humidifiers
proved to be better than air. HMEB was equivalent to HWH and better than
HCH in relation to mAH. HMEB was the best one with regards to mT®.
Conclusion(s): During NIV, HMEB is the best one with regards to mAH and
mT®.

References:
1 Wood KE. et al, Respir Care, 2000;45:491-3.
2 Sottiaux T. et al, Acta Anaesth ltalica, 2001;52:31-8.
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A comparison of double-lumen endotracheal tube and Arndt
bronchial blocker in right and left thoracic surgery

E. Vila, C. Ibafiez, A. Gomes, M. Rodriguez, E. Fernandez, R. Garcia,
Guasch, M. Lucas

Germans Trias i Pujol University Hospital

Goal of Study: To compare the effectiveness and the time required for the
positioning of two lung isolation techniques: double-lumen endotracheal tube
(DLT) and Arndt bronchial blocker (ABB) in right and left thoracic surgery.

Materials and Methods: Forty patients scheduled for thoracic surgery
were included. Patients were distributed into two groups depending on the
side of surgery. For right surgery, a right ABB or a left DLT a was randomly
placed. For left surgery, a left ABB or a right DLT was also randomly placed.
DLTs were introduced into the glottis via direct laryngoscopy and then
guided into the left or right mainstem bronchus using a fiberoptic broncho-
scope. ABBs were introduced according to manufacturer recommendations.
All devices were introduced by senior residents. The variables recorded were:
time to position the device, frequency of malpositions and adequacy of lung
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collapse. Statistical analyses were performed with ANOVA and X2 test. Results
were considered to be statistically significant when P value was less than
0.05.

Results: All the groups were similar with regard to sex, age, weight, height,
ASA, Mallampati and Cormack-Lehane. Times for positioning in minutes are
shown as mean *+ SD.

Right surgery Left surgery

Right ABB Left DLT Left ABB Right DLT

n=10 n=10 n=10 n=10
Time 412 * 0.97 410 £ 2.7 7.92* + 4.3 37+18

*p < 0.015 compared with all other devices.

There were no significant differences in the number of malpositionings. The
quality of lung deflation was excellent in 89.5% of the cases. Three cases
were judged as being fair (right ABB) and only in one case collapse was con-
sidered poor (left ABB).

Conclusion(s): In hands of inexperienced anaesthesiologists in thoracic sur-
gery the left ABB was the device that needed the longest time for initial posi-
tioning. All devices presented similar frequency of malpositions. The quality
of lung collapse was excellent for the majority of patients independently of
the side of surgery and the device used.

A-282

Effects of inspiratory oxygen fraction and endotracheal
intubation on endtidal carbon monoxide and
carboxyhaemoglobin concentration

P. Schober, M. Kalmanowicz, S.A. Loer

Department of Anaesthesiology, University Hospital Disseldorf, Germany

Background and Goal of Study: Increased exhaled carbon monoxide (CO)
and arterial carboxyhaemoglobin (HbCO) levels have been suggested to
indicate inflammation [1,2]. In this context we studied the effects of inspiratory
oxygen fraction and endotracheal intubation during induction of general
anaesthesia on endtidal CO and arterial HbCO concentrations.
Materials and Methods: We measured simultaneously endtidal CO concen-
trations (MicroPac, Drager, Germany) as well as arterial blood HbCO (ABL
725, Radiometer, Denmark) concentrations in patients undergoing general
anaesthesia (n = 20, 3 female, 17 male, age 69.6 = 7.4 years, height 172.1
+ 8.7cm, weight 83.8 = 12.5kg, mean + SD, ANOVA = Bonferroni).
Results and Discussions: During breathing of oxygen (FiO, 1.0) endtidal CO
concentrations increased from 8.2 = 5.2 to 16.6 = 9.1ppm, p < 0.01.
Subsequent endotracheal intubation increased CO concentration to 29.4 =
14.1 ppm, p < 0.001. At the same time arterial HbCO concentration decreased
from 1.1 £ 0.4 to 0.9 + 0.3%, p < 0.001 (FiO, 1.0) and to 0.8 = 0.3%, p <
0.001 after endotracheal intubation.
Conclusions: Endtidal CO and arterial HbCO concentrations are influenced
in diverse directions with increased inspiratory oxygen fraction and endotra-
cheal intubation. This observation is likely explained by a displacement of
CO from its haemoglobin bond during the lung passage.
References:
1 Slebos DJ, Ryter SW, Choi AM. Heme oxygenase-1 and carbon monoxide in pul-
monary medicine. Respir Res 2003; 4: 7.
2 Yasuda H, Yamaya M, Yanai M, Ohrui T, Sasaki H. Increased blood carboxyhaemo-
globin concentrations in inflammatory pulmonary diseases. Thorax 2002; 57:
779-783.
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Role of the aquaporin channels 1 and 5 on the ventilator-
induced lung injury

G. Fabregat, L. Gallego, J. Garcia de la Asuncién, F.J. Belda

Department of Anaesthesiology and Intensive Care, Hospital Clinico
Universitario, Valencia, Spain

Background and Goal of Study: The lung damage induced by the mechan-
ical ventilation (MV) plays a key role in the evolution of patients with ARDS(",
The aquaporins (AQPs) allow selective and rapid bi-directional movement of
water®. There are at least ten types of AQPs of which the lung is known to
have four®. The AQPs 1 and 5 are inhibited by chloride of mercury (HgCly).
This effect is reversed by equimolar concentrations of cysteine.

Materials and Methods: Wistar rats (250-400g) were anesthetized with
100 mg/kg ketamine i.p. Five rats were then sacrificed as controls (Group 7).
Eighteen rats were orotracheally intubated and ventilated for 2 hours. This
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specimens were classified under the following groups: Ventilated with TV of
7ml/Kg (Group 2), TV of 20mlI/Kg (Group 3), TV of 20ml/Kg and HgCl,
(6 mg/Kg) administered through a tail vein (Group 4) and TV of 20 mI/Kg, HgCl,
and cysteine iv on equimolar concentration (Group 5). After the 2 hours, the
animals were sacrificed with penthotal (100 mg/kg iv). The lungs were weighed
at this time and after 96 hours in a stove at 80°C.

Results and Discussions: Results are presented in table 1.

Table 1
n Lung WET/DRY weight ratio
Group 1 5 4.68 * 0.08
Group 2 4 4.88 = 0.07
Group 3 5 5.52 = 0.32
Group 4 5 8.67 = 0.32*
Group 5 4 550 + 0.31°

Values are expressed as mean * S.D.
*P < 0.05 from TV of 7 ml (Group 2). #P < 0.05 from TV of 20 ml (Group 3).

Conclusion: The MV with high tidal volumes (20 mi/kg) caused acute lung
injury and increment of the lung wet/dry weight ratio. The blockade of the
AQPs 1 and 5 with HgCl, worsened the lung edema. This blockade is reversed
with equimolar concentrations of cysteine. The AQPs have a protector role
relating to the damage induced by mechanical ventilation.
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Effects of halothane on electrogenic ion transport and
transepithelial potential difference in airway epithelium

P. Smuszkiewicz', L. Drobnik!, T. Tyrakowski, |. Holynska?, P. Kaczorowski?

"Department of Anaesthesiology, Intensive Therapy and Pain Treatment,
University Hospital of Poznan, Poland; 2Department of Pathobiochemistry,
N. Copernicus University, Bydgoszcz

Background and Goal: The airway epithelium (AE) is lined with a thin layer
of fluid called airway surface liquid-ASL. Bidirectional transport of Na* and
CI~ by the AE that controls production and composition of ASL is responsible
for airway transepithelial potential difference-PD and in this way influences
on mucociliary transport. Volatile anaesthetics are suggested to elicit depres-
sion of airway clearance and ion transport and can affect on postoperative
pulmonary complications. The goal: to reveal possible influence of halothane
on electrogenic ion transport in AE.

Material and Methods: The study were performed on trachea excised from
rabbits killed by CO, asphyxiation. The trachea was cut along the membra-
nous part and divided into pieces of about 2 cm?. Then it was mounted in the
Using chamber filled with Ringer solution and equipped with nozzle con-
nected to a peristaltic pump. The jet flux of stimulation fluid (volume 1.8 ml, for
15 sec) from the nozzle washed the mucosal surface of the tissue. Stimulation
fluids were: Ringer solution with amiloride (AMI)-blocker of Na* transport
(control conditions) and aqueous solutions of Halothane in concentrations
(mmol/l) as follow: 0.3; 0.6; 1.5; which is relevant with partial pressures (MAC
vol%):1, 2, 5 (experimental conditions). The EVC 4000 voltage/current clamp
apparatus (WPI, USA) connected to chart recorder was used to measure
voltage and resistance.

Results: Data (Mean =+ SD) are shown in the table.

AMI n=16 dPD-0.44 + 0.08 PD-7.30 = 0.50 R308 + 72
H1.0 n=13 dPD-0.43 + 0.09 PD-7.50 = 0.29 R296 + 63
AMI n=21 dPD-0.34 + 0.07 PD-5.37 = 0.68 R297 + 94
H2.0 n=14 dPD-0.27 + 0.02 PD-5.20 = 0.61 R272 = 76
AMI n =20 dPD-0.26 + 0.03 PD-5.36 = 0.34 R271 £ 77
H5.0 n=38 dPD-0.20 + 0.06" PD-5.04 = 0.79 R272 + 85

n-number of experiments; PD-baseline (mV); dPD-stimulus -evoked changes in PD
(mV); R-transepithelial electrical resistance (€ - cm?). Mann-Whithney’s U-test *p < 0.05.

Conclusions:

1. Stimulation (gentle rinsing) of mucosa by AMI causes transient
hyperpolarization.

2. 15 sec jet flux of 1.5 mmol/l halothane (5 MAC) induced depolarization.

3. In 19% of cases depolarization was seen in 0.3 and 0.6 mmol/I (1 and
2 MAC).

4. These changes are related to the compromised CI~ transport.

5. Longer lasting stimulation (minutes) of mucosal surface is being performed.

Reference:
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Haemodynamics, gas exchange and surgical conditions
during bilateral high frequency jet ventilation in lung surgery
H. Misiolek’, P. Knapik', H. Kucia', J. Karpe', M. Campbell?

"Department of Clinical Anaesthesia, Silesian University of Medicine;
2Students Research Team of Silesian University of Medicine, Zabrze, Poland

Background and Goal: Bilateral high frequency jet ventilation (HFJV)
applied to conventional endotracheal tube may be an attractive alternative
to the usage of double lumen endotracheal tube and one lung ventilation
(OLV) for major thoracic procedure. The aim of present study was to com-
pare haemodynamics, oxygenation and surgical conditions during bilateral
HFJV and OLV during anaesthesia for lung surgery.

Material and Method: 56 patients were randomly allocated to receive either
HFJV (n = 28) or OLV (n = 28) during major thoracic procedures. All patients
were anaesthetized with TCI propofol. Muscle relaxation was achieved with
rocuronium and analgesia was provided with continuous epidural infusion of
0.5% ropivacaine with fentanyl. Transoesophageal probe for non-invasive
cardiac output measurements was inserted after induction of anaesthesia.
Arterial and central venous blood samples for gas analysis were taken before
induction of anaesthesia (0), prior to the start of the studied mode of ventila-
tion (1), and then every 30 min during HFJV or OLV. Haemodynamic parame-
ters were recorded at baseline (I) and every 15min during HFJV or OLV.
Measurements were taken for 120 minutes. ANOVA or Mann-Whitney tests
were used when appropriate and p < 0.05 was considered significant.
Results: Patients in study groups were comparable. Arterial oxygen satura-
tion and systemic vascular resistance values were significantly higher in HFJV
group. Peak inspiratory pressures and shunt fraction were significantly higher
in OLV group. No differences in blood pressure, heart rate, stroke volume,
cardiac index and PaCO, values were recorded. Surgeons have found com-
parable and satisfactory operational conditions in both groups.
Conclusions: Bilateral HFJV is superior to OLV regarding both gas
exchange and ventilation-perfusion ratio. This mode of ventilation may be an
attractive alternative to OLV for major thoracic procedures.
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Positive end-expiratory pressure (PEEP) impairs intestinal
microcirculatory oxygenation and perfusion, and increases
trans-intestinal oxygen shunting in pigs

L.A. Schwarte'?, J. van Bommel'3, M. Siegemund*, A. Fournell?, C. Ince’

"Department of Physiology, University of Amsterdam, NL; ?Department of
Anaesthesiology, University Hospital Duesseldorf, Germany; SDepartment of
Anaesthesia, Erasmus Medical Centre, Rotterd

Background and Goal of Study: Mechanical ventilation with positive end-
expiratory pressure (PEEP) remains the basic concept for respiratory support
in critically ill patients. However, PEEP depresses systemic hemodynamics,
e.g. cardiac output, but microcirculatory effects of PEEP remain unclear.
Since impaired intestinal micro-circulatory perfusion and oxygenation may
promote sepsis and multiple organ failure, we studied the per se effects of
PEEP on intestinal microcirculation. Herein, impairment of the intestinal
microcirculation could result from reduced mesenteric blood flow and/or
increased trans-intestinal oxygen shunting.

Materials and Methods: Pigs (27-33 kg bodyweight, n = 6) were anes-
thetized, intubated and mechanically ventilated. The animals were instru-
mented for determination of cardiac output and superior mesenteric artery
blood flow, and the following intestinal microcirculatory measurements: At
the ileum mucosa and serosa, we simultaneously measured microvascular
PO, (1PO,, Pd-porphyrin phosphorescence quenching), microvascular HbO,-
saturation (wHbO,, reflectance spectrophotometry) and microcirculatory
perfusion (laser Doppler). To quantify trans-intestinal oxygen shunting, we
determined the gradient between microcirculatory tissue oxygenation
(mucosal + serosal nPO,) and corresponding mesenteric venous PO, (PO,-
gap). After baseline measurements, PEEP was increased from 0 to 15, 20 and
25 mbar. Statistics: Steady state data, mean = SEM, Fisher PLSD, p < 0.05.
Results and Discussions: PEEP pressure-dependently reduced microcir-
culatory mucosal PO, from 18 =+ 2 (baseline) to 10 = 1 (PEEP 25 mbar), and
serosal wPO, from 32 =2 to 20 = 2mmHg. Correspondingly, PEEP also
reduced mucosal pHbO, from 49 + 10% to 33 * 5% and serosal nHbO, from
62 = 61049 = 3%. Furthermore, PEEP impaired microcirculatory perfusion of
the mucosa (from 1.8 + 0.3 to 1.1 * 0.2 units) and serosa (from 5.0 = 0.7 to
3.7 = 0.6 units). The O,-gap started positive at baseline (+8.2 mmHg), zeroed
at PEEP 15 mbar (+0.5mmHg) and turned negative during higher PEEP-
levels (—10.8 mmHg at PEEP 25 mbar).
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Conclusion(s): In summary, PEEP depressed all measures of intestinal
microcirculatory oxygenation and perfusion, both of the mucosa and the
serosa. Furthermore, our data suggest that — beside reduction of mesenteric
blood flow — an increase in trans-intestinal oxygen shunting contributes
herein.
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Effect of an endothelin-receptor antagonist on redistribution
of pulmonary blood flow induced by inhaled NO (iNO) in an
animal model of lung injury

S. Trachsel'2, H.U. Rothen?, E. Maripuu’, G. Hedenstierna’

"Department of Clinical Physiology, Akademiska Sjukhuset, University of
Uppsala, Sweden; 2Departments of Anaesthesiology and Intensive Care,
Inselspital, University of Berne, Switzerland

Background and Goal of Study: Inhaled NO (iNO) as a selective vasodila-
tor in the lung vasculature is widely explored in many different clinical set-
tings of pulmonary compromise [1]. The exact mechanism of iINO on the
pulmonary blood flow remains not completely understood. We hypothesized
that the net effect of iNO on distribution of blood flow is composed of two
mechanisms: One is the well described vasodilation in ventilated areas; the
second is vasoconstriction in poorly or non-ventilated lung units, induced by
endothelin-1 (ET-1) [2]. The recently developed dual endothelin receptor
antagonist Tezosentan selectively acts on Endothelin A and B receptors and
antagonises the response to ET-1. This allows for a more detailed evaluation
of mechanisms of blood flow redistribution, induced by iNO.

Materials and Methods: We studied pulmonary blood flow distribution using
single photon emission computed tomography (SPECT) in 14 pigs (20-30 kg)
with an endotoxin induced lung injury. In 7 animals Tezosentan was continu-
ously infused for 3 hours, further 7 animals served as controls. Both groups
were exposed to iINO (40 ppm, last 30 minutes of the 3-hour period).

Results and Discussions: In controls, a marked change in perfusion distri-
bution is recorded (SPECT) with iNO, as previously observed [3]. This perfu-
sion redistribution was abolished in animals treated with Tezosentan. As a
result, PaO, increased by 38.5 + 40.2% in the controls, while it remained
unchanged (—4.3 + 6.0%) in the Tezosentan group (p = 0.07).
Conclusions: Our data suggest that the redistribution of pulmonary blood
flow induced by iNO is mediated by vasodilation in ventilated lung units and,
in addition, by vasoconstriction in poorly or non-ventilated lung units, medi-
ated by ET-1. Accordingly, the Endothelin mechanism may be substantially
involved in response and NON-response to iNO.

References:

1 Kaisers U, et al. Crit Care Med 2003, 31(4 Suppl): S337-42.

2 Hambraeus-Jonzon K, et al. Anaesthesiology 2001, 95(1): 102-12.

3 GUSTR, et al. Am J Respir Crit Care Med 1999, 159(2): 563-570.
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The respiratory phenotype of the adenosine A1 receptor
knockout mouse

J. Thomas', F. Schweda?, D. Heitzmann?, M. Georgieff', R. Warth?

"Department of Anaesthesiology, University Hospital of Ulm;
2Department of Physiology, University of Regensburg, Germany

Background and Goal of Study: The nucleoside adenosine has been impli-
cated in the regulation of respiration especially in during hypoxia (1). However,
it is still a matter of debate which of the subtypes of adenosine receptors is
mediating the respiratory depression during hypoxia (1). This study aimed at
investigating the role of adenosine A1 receptors during hypoxia in vivo. We
used the adenosine A1 receptor knockout mouse (A;R~/") as a tool to investi-
gate the importance of the A1 receptor in respiration and to evaluate the
potential of specific A1 blockade as therapeutical strategy.

Materials and Methods: Respiration of unrestrained A;R™/~ and wildtype
mice (A;R*/*) was measured using a plethysmographic device. The effects
of hypoxia in the absence and presence of theophylline have been tested.
Results and Discussions: Under normoxia and mild hypoxia no difference
in respiration patterns was observed between A;R*/* and A;R™/~ mice.
However, in more severe hypoxia A;R™* mice exhibited after a transient
increase of respiration a decrease of the minute volume (MV). In contrast to
this, the MV of A;R™~ mice was strongly increased under these conditions.
Interestingly, the difference in hypoxia-induced breathing patterns between
the genotypes could be abolished by theophylline (50 ng/g i.p.): Under
hypoxic conditions, theophylline specifically increased the MV in wildtype
mice but had virtually no effect in AJR~'~ mice.
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Conclusion: This is the first in vivo study clearly demonstrating that the
adenosine A1 receptor is a critical determinant of the down-regulation of
respiration under hypoxic conditions in mice.

Reference:

1 Barros RCH. Neuroreport 11:193-197, 2000.
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Pulmonary immune effects of One-lung ventilation

in a pig model of thoracic surgery

A. Kozian', T. Schilling’, C. Strang', T. Hachenberg', G. Hedenstierna®
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Background and Goal of Study: One-lung ventilation (OLV) with normal
tidal volume (10 ml/kg) induces an inflammation in the ventilated lung, char-
acterized by release of cytokines, leukocyte recruitment and neutrophil
dependent tissue destruction. In this prospective study, pulmonary immuno-
logical parameters were analyzed from the ventilated and non-ventilated
lung, prior to and after OLV in a pig model of thoracic surgery.

Materials and Methods: 12 Yorkshire/Swedish land pigs were used in the
study. After tracheotomy, the pigs were mechanically ventilated (Vi =
10ml/kg, FIO, = 0.40 in air and PEEP = 5cm H,0). After insertion of a left
sided bronchusblocker, OLV was started with Vr = 10 ml/kg, FiO, = 0.40,
PEEP = 5cm H,0) and a typical left-sided thoracotomy was performed.
Fiberoptic, bronchoalveolar lavage (BAL) of both lungs was achieved before
(t1), 20 min after OLV (t2) and 1 hour after OLV (t3). In the BAL fluid, numbers
of cells, protein concentrations, pro-inflammatory (TNFe, IL8) and anti-
inflammatory cytokines (IL10) were determined. Data were analyzed by
Friedman and post-hoc Wilcoxon test.

Results and Discussions: In the ventilated lung [R] protein, intraalveolar
cell numbers and proinflammatory cytokines (IL8, TNFa) were significantly
increased. Likewise an inflammation response was detected the non-
ventilated lung [L] almost in the same extend.

Table (mean + SD, * = p < 0.05)

t1L t2L t3L t1R t2R t3 R
Protein [ng/ml] 234 =118 271 +99 251 =73 246 +202 220 + 50 255 + 50

IL8 [pg/ml] 199 + 278 407 + 211* 605 = 281* 120 £ 50 276 + 253" 377 *+ 288"
TNFa [pg/ml]  92.4 =80 156.8 + 52* 201 = 103" 95+27 117 +27 229 + 178"
Cells [Mio] 137 + 34 187 + 55 224 + 44" 156 + 57 154 + 53 222 + 49*

Conclusion(s): Our results indicate that OLV using a tidal volume of 10 mi/kg
initiates an epithelial damage and proinflammatory response in the alveolar
compartment of the dependent lung. Lung protective ventilation approaches
are needed to reduce lung damage during OLV in thoracic surgery.
Reference:

1 Schilling, et al. Anesth Analg 2005;101:957-65.
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Time-dependent modulation of hypoxic pulmonary
vasoconstriction in experimental sepsis by thoracic epidural
anaesthesia

S. Lauer, H. Freise, H. Van Aken, A.W. Sielenkdmper, L.G. Fischer
Department of Anaesthesiology and Intensive Care Medicine, University
Hospital of Miinster, Germany

Background and Goal of Study: Acute lung injury in experimental sepsis
induced by cecal ligation and perforation (CLP) is linked to elevated pulmonary
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NO-Synthase activity which in turn alters hypoxic pulmonary vasoconstriction
(1). Thoracic epidural anaesthesia (TEA) has been shown to improve intestinal
mucosal blood flow and barrier function (2). We hypothesized that TEA during
sepsis attenuates pulmonary vascular dysfunction in isolated perfused rat
lungs by affecting pulmonary NO-Synthase activity.

Materials and Methods: We studied 24 Sprague-Dawley rats in 5 groups: |
SHAM,; Il early sepsis (CLP 6h); Ill early sepsis and continuous TEA (CLP
6h + TEA); IV late sepsis (CLP 24 h); V late sepsis and continuous TEA (CLP
24h + TEA). TEA was induced by epidural infusion of bupivacaine 0.5%
(15 pl/h). After anaesthesia and tracheostomy exhaled NO (exNO) from rat’s
lungs was measured followed by isolation and perfusion of the pulmonary cir-
cuit. Angiotensin Il (AT Il) was injected into the circuit to test vasoreactivity.
Lungs were then ventilated with hypoxic mixture (HPV 3% O,). Changes in
perfusion pressure were measured.

Results and Discussions: Results were analysed with t-test. Values
(mean * SEM) are shown in the table.

CLP CLP CLP

SHAM CLP6h 6h+TEA  24h 24h + TEA

exNO (ppb) 22+02 76+09* 48=05 10.6=08*S 48 =08
Ap ATII (mmHg)  25+02 175+025 1.75+025 22+03 20+03
ApHPV(mmHg) 91+09 80+04 50+04° 1.0+035 48+04*

#p < 0.05 vs SHAM, *p < 0.05 vs untreated animals same point of time, 5p < 0.05 vs
CLP 6h.

Conclusion(s): TEA suppressed NO-Synthase activity in early and late sep-
sis. TEA reduced HPV in early sepsis and partly restored diminished HPV in
late sepsis. We conclude, that modulation of HPV by TEA in septic conditions
is time-dependent and not related to NO-Synthase activity.

References:

1 Fischer LG, Freise H, Hilpert JH, et al. Intensive Care Med 2004; 30(9): 1821-8.

2 Sielenkamper AW, Van Aken H. Anesthesiology 2003; 99(3): 523-525.
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Pressure support ventilation reduce ventilator-induced
diaphragmatic dysfunction

J.M. Constantin', E. Futier!, L. Combaret?, D. Attaix?, J.E. Bazin'

"Department of Anaesthesiology and Intensive Care, Hotel-Dieu Hospital,
University Hospital of Clermont-Ferrand, Clermont-Ferrand, France;
2Human Nutrition Research Center of Clermont-Ferrand

Background and Goal of Study: Prolonged controlled mechanical ventila-
tion (CMV), result in diaphragmatic dysfunction (VIDD) with a decrement in
diaphragm force and muscle atrophy. We tested the hypothesis that pressure
support ventilation, because of diaphragmatic contraction, could reduce VIDD.
Materials and Methods: Mechanically ventilated animals were anaesthetized,
tracheostomized, and ventilated with 21% O, for 18 hours of CMV (n = 7) or
PSV (n = 7), or 6 hours of CMV (n = 7) or PSV (n = 7). Controls were dis-
sected after anaesthesia. After ventilation procedure, both costal part of the
diaphragm were dissected. The first were quickly frozen at —80°C for further
analysis of chymotrypsine like 20S proteasome activity, the second was incu-
bated in a C14* KREBS solution for 1 hour and then frozen at —80°C.
Statistical analysis was performed using a one way anova with post-hoc test.
Results and Discussions: After 6 hours of CMV, proteosynthesis was signif-
icantly decrease vs PSV (p = .0117) without changes in proteolysis. 18 hours
of CMV resulted in a dramatic increase in proteolysis and decrease in pro-
teosynthesis vs PSV (p = .0023 and .0103 respectively).

70,000
60,000
50,000
40,000
30,000
20,000
=l m B
0,000

Control CMVe6h CMV18h PSV6h PSV 18h

+ significant vs controls; % significant vs PSV

+, %

Proteosynthesis/proteolysis
ratio
+

Conclusion(s): Controlled mechanical ventilation dramaticaly decrease pro-
tein balance. Probably due to diaphramagatic work, PSV reduce ventilator-
induced proteolysis without decrease in proteosynthesis.
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Ventilator-induced diaphragmatic dysfunction: is protein
oxidation still a real trigger?

E. Futier', J.M. Constantin’, L. Mosoni2, L. Combaret?, R. Guerin,
D. Attaix?, J.E. Bazin'

Department of Anaesthesiology and Intensive Care Medicine, Hotel-Dieu
Hospital, University Hospital of Clermont-Ferrand, Clermont-Ferrand, France

Background and Goal of Study: Because of respiratory muscle weakness,
Controlled Mechanical Ventilation (CMV) results in severe alterations of
diaphragmatic protein metabolism and atrophy (1, 2). Furthermore, CMV is
associated with oxidative damage of myofibrillar diaphragmatic protein (1, 3).
We hypothesized that in maintaining respiratory muscle activity, Pressure
Support Ventilation (PSV) will reduce diaphragmatic oxidative and protein
metabolism alterations.

Materials and Methods: 55 adult Sprague-Dawley rats were anaesthetized,
tracheostomized and assigned to one of two groups: 6 or 18 hours of PSV
and 6 or 18 hours of CMV (VT 10ml.kg™", RR 80/min, PEP = 0, FiO, 0.21).
Protein synthesis and proteolysis were analysed on costal diaphragm sample.
Myofibrillar oxidation (protein carbonyls content) was measured on controlat-
eral diaphragm.

Results and Discussions: 6 hours of CMV results in a 38% reduction of
protein synthesis (—60% after 18 h, p = 0.016). While it increases in CMV
(+33%, p = 0.0002), proteolysis is stable in PSV. Moreover, Proteolysis/
Protein synthesis ratio is increased in CMV, not in PSV. Compared with control,
both 18 hours of PSV and CMV are associated with increased in myofibrillar
protein carbonyl levels (p = 0.0009 in CMV, p = 0.0002 in PSV).
Conclusion(s): Despite reduction in proteolysis and maintained protein syn-
thesis, PSV is associated with oxidative damage in the diaphragm. Oxidative
signal is probably not the trigger of ventilator induced-diaphragmatic protein
metabolism alterations. Other mechanisms like apoptosis are probably
involved in such modifications.

References:

1 Shanely RA, et al. Am J Respir Crit Care Med 2002; 166:1369-1374.

2 Shanely RA, et al. Am J Respir Crit Care Med 2004; 170:994-999.

3 Zergeroglu MA, et al. J Appl Physiol 2003; 95:1116-1124.
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Hypoxia attenuates neutrophil-induced alveolar
epithelial cell killing

S. Meyer', B. Roth Z’graggen?, R.C. Schimmer®, T. Pasch’,
B. Beck-Schimmer'?

TInstitute of Anaesthesiology, University of Zurich, Switzerland; ?Institute of
Physiology, University of Zurich, Switzerland; *Department of Surgery,
University of Zurich, Switzerland

Background and Goal of Study: The mechanisms by which different cells
respond to acute changes in oxygen tension are not well described. Leukocyte
infiltration is known to play an important role in hypoxia-induced tissue dam-
age. Although numerous studies on hypoxia have been performed, only a
paucity of information is available about hypoxia and the interaction of effector
cells such as neutrophils with target cells (alveolar epithelial cells, AEC). Goal of
this study was to analyze how hypoxia influences neutrophil adherence to AEC
previously exposed to hypoxia. The research hypothesis was that increased
adherence would lead to enhanced target cell killing.

Materials and Methods: L2 cells, a cell line of rat AEC were exposed to 5%
oxygen for 2, 4, and 6 h, while control cells remained in an incubator with 21%
oxygen. Neutrophils were incubated with control- and hypoxia-exposed cells
for 30 min and non-adherent cells were carefully washed away. Remaining
cells were counted. For cytotoxicity assays, neutrophils were added to AEC
and both cell types were incubated together in hypoxia or normoxia.
Cytotoxicity was determined measuring lactate dehydrogenase release into
supernatant, which was confirmed with chromium experiments.

Results and Discussions: Exposure of cells to hypoxia resulted in an
increase of adherent cells of 150% after 2 h, 200% after 4 h, and 327 % after
6 h compared to control cells (p < 0.0005). Death rate of hypoxia-exposed
AEC decreased by 54% after 2 h, by 56% after 4 h, and by 60% after 6h in
comparison to control cells (p < 0.05).

Conclusion(s): This study shows for the first time that AEC are more resist-
ant to effector cells under hypoxia suggesting hypoxia-induced cell protec-
tion. An underlying mechanism will have to be elucidated.

Reference:

1 Beck-Schimmer B, et al. Am J Respir Cell Mol Biol 2001; 25:7.
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balanced hydroxyethyl starch preparation in patients
undergoing major abdominal surgery
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Department of Anaesthesiology and Intensive Care Medicine, Klinikum der
Stadt Ludwigshafen, Germany

Background and Goal of Study: The kind of fluid for correcting hypovolemia
is a focus of debate (1). In a prospective, randomized, controlled, and dou-
ble-blind study in patients undergoing major abdominal surgery a total bal-
anced volume replacement strategy including a new balanced hydroxyethyl
starch solution (HES) was compared with a non-balanced fluid regimen.
Materials and Methods: In group A (n = 15) a new balanced 6% HES
130/0.42 was given along with a balanced crystalloid solution; in group B
(n = 15) an unbalanced conventional HES 130/0.42 plus an unbalanced
crystalloid (saline solution) were administered. Volume was given when mean
arterial blood pressure (MAP) was < 65 mmHg and central venous pressure
(CVP) minus PEEP level was < 10 mmHg. Haemodynamics, acid-base status,
coagulation (thrombelastography [TEG]), and kidney function (including kidney
specific proteins N-acetyl-beta-D-glucosaminidase and alpha-1-micro-glob-
ulin) were measured after induction of anaesthesia, at the end of surgery, 5
hrs and 24 hrs after surgery.

Results and Discussions: Group A received 3533 = 1302 ml of HES and
5333 + 1063 ml of crystalloids, in group B 3866 + 1674 ml of HES and
5966 = 1202 ml of crystalloids were given. Haemodynamics, laboratory data,
TEG data, and kidney function were without significant differences between the
groups. In group B, CI~ concentration and base excess (—5 = 2.4 mmol/l vs
0.4 = 2.4mmol/l) were significantly higher than in group A and exceeded
normal values.

Conclusion(s): A complete balanced volume replacement strategy incuding
a new balanced HES preparation resulted in significantly less derangement
in acid-base status compared with a nonbalanced volume replacement
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regimen. The new HES preparation showed no negative effects on coagula-
tion and kidney function.

Reference:

1 Mythen MG. Intensive Care Med 1994; 20: 99-104.
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Y.H. Shin, J.G. Kang, G.S. Kim, S.M. Lee, C.S. Kim, T.S. Hahm, S.J. Choi,
H.J. Ahn

Department of Anaesthesiology and Pain Medicine, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background and Goal of Study: Excessive administration of hydroxyethyl
starch (HES) may induce dilutional or HES related coagulopathy. And there
are a few reports that blood type O has a tendency of low factor VIIl and vVWF
level. In this case, blood type O patients might be especially vulnerable to
coagulopathy during acute normovolemic hemodilution (ANH) with HES.
Therefore, we tried to find out coagulation profile of blood type O patients
undergoing ANH with HES in comparison with other blood types.

Materials and Methods: Twenty nine patients and 14 patients, all ASA 1 or 2,
undergoing a spine surgery of more than 2 spinal levels were assigned to the
non-O and O group, respectively. After anesthesia induction, 30% of estimated
blood volume was procured and the same volume of 6% HES (130/0.4) was
infused simultaneously. Coagulation profiles were measured before ANH (T)
and 30 min after (Taq).

Results and Discussions: Both before and after ANH, factor VIII activity,
vWF:ag and VWF:RC of were lower in the O group than in the Non-O group.
After ANH, all factors decreased in both groups and fell below normal range
in the O group. LY30 and LY60 of TEG profile were higher in the O group before
and after ANH. After ANH, MA and Cl decreased in both groups and fell below
normal range in the O group.
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Conclusions: In the case of blood type O patients, ANH with HES should

be carefully performed with coagulation monitoring.

Reference:

1 Huraux C, Ankri AA, Eyraud D, Sevin O, Menegaux F, Coriat P, Samama CM.
Hemostatic changes in patients receiving hydroxyethyl starch: the influence of ABO
blood group. Anesth Analg. 2001; 92: 396-401.
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Magnesium attenuates in vivo haemodilution induced
hypercoagulation

F. Montoya-Pelaez, M.F. James, T.G. Ruttmann

Department of Anaesthesia, University of Cape Town

Background and Goal of Study: Rapid infusion of crystalloids generates
enhanced coagulation'. Serum magnesium (Mg) levels may play a role in atten-
uating this effect (unpublished data). This study determines the coagulation
effect of rapid in vivo crystalloid dilution if Mg levels are decreased, maintained
or partly increased.

Materials and Methods: The University Ethics Committee approved the
study. 20 healthy, consenting volunteers, on no aspirin, non-steroidal med-
ication, or any other anti-coagulants during the preceding week were
included. All volunteers received a rapid infusion (14 ml/kg in 20 min) of 0.9%
saline, Balsol® (Mg 1.5 g/l) or Balsol® + additional Mg (3.0 g/l) on three sep-
arate occasions. The order of administration was randomised for each vol-
unteer and investigators were blinded to the identity of the solutions marked
A, B, or C. Blood was tested pre and post infusion for Haemoglobin (Hb),
serum Mg and thrombelastogram (TEG). Values are compared to control.
Results and Discussions: The solutions were identified post-hoc as: A =
Balsol + Mg; B = 0.9% saline & C = Balsol. Haemodilution resulting in iden-
tical dilution in all groups (drop in Hb of 10.0, 10.3 & 10.8% in A, B & C respec-
tively). Mg remained in the normal range in all 3 groups, but there was a 8.5%
decrease with saline, no change with Balsol and a 17.8% increase with
Balsol + Mg. Coagulation remained normal post-dilution in Balsol + Mg, but
not in the other 2 groups (TEG post-dilutional % change represented in the
figure below. *p < 0.05).
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Conclusion: [f rapid haemodilution produces slightly increased plasma Mg,
enhanced coagulation is attenuated.

Reference:

1 Ruttman T. Br J Anaesth 2002; 88: 470-472.
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6% HES 130/0.4 (Voluven) vs. 4% modified fluid gelatin
(Gelofusine) for plasma volume substitution at acute
normovolemic haemodilution and intraoperative blood loss:
efficacy and safety during supratentorial brain tumor surgery
A. Lubnin, L. Israelyan

Department of Anaesthesiology, Burdenko Neurosurgery Institute, Moscow,
Russia

Background and Goal of Study: Adverse effects of artificial colloids have
been reported in neurosurgical patients. The goal of this study is to compare
6% HES 130/0.4 (Voluven) and 4% modified fluid gelatin (Gelofusine) to
standard 6% HES 200/0.5 (Haes-steril) regarding effectiveness of plasma
volume substitution and safety at acute normovolemic haemodilution (ANH)
and intraoperative blood loss in neurosurgical patients.

Materials and Methods: 33 patients undergoing supratentorial brain tumor
surgery were selected for randomized, controlled, prospective study.
Exclusion criteria were anemia, severe hepatic and renal diseases, coagu-
lopathy. We used for ANH (1500 ml) and intraoperative blood volume substi-
tution three types of infusion solutions: Haes-steril in 10 patients (control
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group — C), Voluven in 12 patients (V), and Gelofusine in 11 patients (GE).
Efficacy was calculated by comparing the amount of total colloid infused,
invasive haemodynamics, oxygen transport, rSO,. Safety end points were
blood loss, the use of allogenic blood products, coagulation variables, ICP,
and adverse effects. All data were obtained at baseline, after ANH, after tumor
removal, and at the end of surgery. Data were analyzed by ANOVA.

Results and Discussions: All data were normally distributed (Kolgomorov-
Smirnov test). Total volume of infused colloids was similar between groups
(1300 = 349mlin Cvs. 1604 = 376 mlin V (p = 0.07) and 1400 + 394 mlin GE
(p = 0.55)). No differences were found in haemodynamics, oxygen transport,
and rSO,. Blood loss was 3460 + 2750ml in C, 2667 = 1073mlin V (p =
0.68), 2220 = 2050 ml in GE (p = 0.16). Coagulation abnormalities were devel-
oped after tumor removal: aPTT was 45 + 15s.in C,50 = 18s.inV (p = 0.50)
and 33 * 10s. in GE (p = 0.04); prothrombin index was 63 = 9% in C, 59 =
4.4% in V (p = 0.19) and 53 = 2.6% in GE (p = 0.00). No difference was
found in use of allogenic blood products and in ICP data. There was one
case of anaphylactic/anaphylactoid reaction in GE.

Conclusions: 6% HES 130/0.4 and 4% modified gelatin are effective plasma
volume expanders in neurosurgery. 6% HES 130/0.4 and 4% modified fluid
gelatin interfere with intrinsic and extrinsic coagulation systems, respectively.
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Volume substitution with 6% HES 130/0.4 in a balanced
electrolyte solution in cardiac surgery

E. Base', T. Standl?, A. Lassnigg’, C. Mahl®, C. Jungheinrich®

"Mediical University, AKH, Vienna, Austria; >Academic Hospital of the
University of Cologne, Solingen, Germany; °Clinical Affairs, Fresenius Kabi,
Germany

Background and Goal of Study: HES containing infusion solutions are used
to maintain circulating blood volume or to treat hypovolaemia in various
medical fields. The exclusive use of normal saline based fluids may be asso-
ciated with the development of hyperchloraemic metabolic acidosis. The
goal of this study was to prove equivalence of 6% HES 130/0.4 in balanced
electrolyte solution (HES balanced) with 6% HES 130/0.4 in saline solution
(HES saline) regarding colloid volume requirements in cardiac surgery.
Superiority of HES130 balanced regarding acid-base status parameters was
also to be proven.

Materials and Methods: Prospective, randomised, double-blind, parallel-
group, multicentre, clinical phase Il study. Up to 50 mL/kg of study drug
could be infused per day. 43 patients were treated with HES balanced and
38 patients were treated with HES saline. Volume of study drug needed for
adequate volume therapy, serum chloride levels, arterial pH, base excess
(BE) were investigated. ANOVA/ANCOVA were done as appropriate.
Results and Discussions: In the intent-to-treat analysis of the primary effi-
cacy parameter, mean volumes of HES were 2391 mL in HES balanced or
2241 mL in HES saline, and equivalence [-500 mL; 500 mL] was proven
(95% Cl: =77 mL; 377 mL). Serum chloride levels were significantly lower
after infusion of HES balanced.

HES balanced* HES saline* p value
CI~ (mmol/L) 110.0 = 0.58 111.8 = 0.61 0.0171
Arterial pH 7.378 + 0.006 7.365 = 0.007 0.0793

*(Least Squares Mean * SEM)

Mean BE was at all time points less negative in the HES balanced group. At
the end of surgery the contrast of BE (HES balanced minus HES saline) was
1.17 = 0.42mmol/L (95% Cl: 0.34; 2.00, p = 0.0032).

Conclusions: Volumes of HES needed were equivalent between treatment
groups. Significant lower serum chloride levels after infusion of HES bal-
anced reflect the lower chloride load of similar infusion volumes. Lower serum
chloride values were accompanied by significant less acidosis, as indicated
by less negative BE values, and a trend towards a higher arterial pH.

A-299

Hydroxyethylstarch 130/0.4 in liver transplantation - evaluation
of the effects on graft function and post-operative course

L. Pereira, D. Oliveira, M.A. Cipriano, S. Neves, J.S. Viana

Department of Anaesthesiology, Department of Pathology and
Transplantation Center — University Hospitals of Coimbra, Portugal Faculty
of Medicine, University of Coimbra, Coimbra, Portugal

Background and Goal of Study: The choice of fluids for Liver Transplantation
(LT) is a matter of controversy (1). As far we know, possible effects of hydrox-
yethylstarch (HES) on the graft were not previously studied. The aim of this
blind, controlled, not randomised, comparative study was to evaluate the
effect of this drug on the graft function and postoperative course.
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Materials and Methods: All patients from 2001 to 2003, that received
25ml/kg or more of corn 130/0.4 HES during LT surgery were selected to
this study (group | — HES). One author that did not participate in subsequent
collection of data, choose for each HES patient a control patient (matched to
pathology, sex and age) from the pool of patients transplanted from 1997 to
1999, that did not receive any kind of HES or other synthetic expander (group
Il - control). Two other different authors evaluated in a blind way the graft
function and 7 days post-operative evolution and another fourth author (pathol-
ogist doctor) blindly evaluated liver biopsies. Statistics were done with
Mann-Whitney test. Data as mean = SD or median and inter-quartile range,
depending of sample Normality.

Results and Discussions: Group | included 17 patients, aged 35.4 = 12.2
years that received 34.8 + 7.4 ml/kg of HES, 4 (0.5-8) units of RBC and 4 Units
of FFP (0-8). Group Il included 17 patients, aged 36.9 *= 11.9 years that
received 4 (2-7) units of RBC (p = 0.79) and 11 (6.5-16.5) units of FFP (p =
0.01) and did not receive synthetic expanders. Control group, during the 7
first post-operative days, presented significantly higher haemoglobin, albu-
min and lower prothrombin time. Concerning graft function, groups did not
differ in post-operative bilirrubin, AST, ALT and LDH. Pre-operative creatinin
was slightly higher in group Il (p = 0.03) but not different in post-operative
period. Blind evaluation of post-operative graft biopsies, searching for lesions
previous reported to high molecular-weight HES, did not find group differences.
Conclusions: In our practice, the infusion of large amounts of HES 130/0.4
during liver transplantation was included in an overall policy to decrease
consumption of blood products (RBC, FFP and albumin). Graft function and
post-operative course were similar.

Reference:

1 Juttner B, Kuse ER, Elsner HA, et al. Eur J Anaesthesiol 2004; 21: 309-313.
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6% HES 130/0.4 versus 4% albumin for volume
replacement in paediatric cardiac surgery: cyanotic
congenital disease

M. Khalife!, C. Hanart!, A. De Ville!, S. De Hert?, P. Van der Linden'

"Department of Anaesthesiology, CHU Brugmann-HUDERF Brussels;
2Department of Anaesthesiology, UZ Antwerpen, Belgium

Background and Goal of Study: Despite a lack of evidence of its superiority
over synthetic colloids, human albumin is still widely used in paediatric cardiac
surgery. This prospective randomised study compared 6% HES 130/0.4
(Voluven®) to 4% human albumin in terms of calculated blood loss and fluid
requirements in cyanotic children undergoing elective cardiac surgery.

Materials and Methods: After approval by the Ethic committee and parental
informed consent, 44 cyanotic children (1-132 months) were randomised to
receive up to 50 ml’kg either HES 130/0.4 (HES) or 4% albumin (Alb) for per-
operative volume replacement including priming for the cardiopulmonary
bypass circuit. Lactate ringer's was used for further per-operative volume
needs. In the postoperative period (up to 24 h), albumin was the only colloid
used to reach routine haemodynamic goals. Per and post-operative blood
losses were measured but also calculated from estimated blood volume, pre
and postoperative haematocrit and volume of red blood cell transfused (1).
Efficacy was evaluated by the amount of fluid infused at the end of the surgery
and after 24 h. Data (mean =+ SD) were compared between the two groups
with unpaired Student t-test. Significance was accepted at p < 0.05*.

Results and Discussions: Demographic data were similar in both groups.

(ml/kg) Alb (N = 20) HES (N = 24)
Perop colloid 49+ 5 47 =8
Postop colloid 19 £ 16 24 + 22
Perop crystalloid 89 = 53 59 * 40*
Perop measured blood loss 21 £13 21 £12
Postop measured blood loss 45 + 38 41 = 30
Calculated blood loss 30 + 22 24 + 16

Conclusions: In the conditions of our study, the use of 6% HES 130/0.4
appeared comparable to 4% albumin in terms of blood losses. Moreover its
use was associated with a reduced need for peroperative crystalloids.
Reference:

1 Van der Linden et al. Anesth Analg 2005; 101:629-34.
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6% HES 130/0.4 versus 4% albumin for volume replacement
in paediatric cardiac surgery: non-cyanotic congenital
diseases

C. Hanart'!, M. Khalife!, F. De Groote', S. De Hert2, P. Van der Linden'

"Department of Anaesthesiology, CHU Brugmann-HUDERF, Brussels;
2Department of Anaesthesiology, UZ Antwerpen, Belgium
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Background and Goal of Study: Despite a lack of evidence of its superior-
ity over synthetic colloids, human albumin is still widely used in paediatric
cardiac surgery. This prospective randomised study compared 6% HES
130/0.4 (Voluven®) to 4% human albumin in terms of calculated blood loss
and fluid requirements in non-cyanotic children undergoing elective cardiac
surgery.

Materials and Methods: After approval by the Ethic committee and
parental informed consent, 67 non cyanotic children (1-162 months) were
randomised to receive up to 50 ml/kg of either HES 130/0.4 (HES group) or
4% albumin (Alb group) for per-operative volume replacement including
priming for the cardiopulmonary bypass circuit. Lactate ringer’s was used
for further per-operative volume needs. In the postoperative period (up to
24h), albumin was the only colloid used to reach routine haemodynamic
goals. Per and post-operative blood losses were measured but also calcu-
lated from estimated blood volume, pre and postoperative haematocrit and
volume of red blood cell transfused (1). Efficacy was evaluated by the
amount of fluid infused at the end of the surgery and after 24 h. Data
(mean * SD) were compared between the two groups with unpaired
Student t-test. Significance was accepted at p < 0.05*.

Results and Discussions: Demographic data were similar in both groups.

(ml/kg) Alb (N = 35) HES (N = 32)
Perop colloid 45 + 10 44 + 15
Postop colloid 9+9 11 =10
Perop crystalloid 63 + 36 59 + 31
Perop measured blood loss 177 15+7
Postop measured blood loss 38 + 24 49 + 60
Calculated blood loss 23+ 11 20 £ 13

Conclusions: In the conditions of our study, the use of 6% HES 130/0.4
appeared comparable to 4% albumin in terms of blood losses and need for
peroperative crystalloids.

Reference:

1 Van der Linden, et al. Anesth Analg 2005; 101:629-34.
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Magnesium attenuates the enhanced coagulation brought on
by 20% saline dilution

L.F. Montoya-Pelaez, M.F.M. James, T.G. Ruttmann

Department of Anaesthesia, University of Cape Town

Background and Goal of Study: Rapid saline haemodilution enhances
coagulation’. This in vitro study investigated whether magnesium (Mg?")
attenuates this.

Materials and Methods: The University Ethics Committee approved the
study. Blood samples from 21 healthy, consenting volunteers were divided
into 6 aliquots; one was kept as an undiluted control, the others were all
diluted in a 4:1 ratio with saline containing increasing MgSOj, levels as shown
below. Samples were analyzed for pre- and post-dilution magnesium con-
centrations as well as coagulation using the thrombelastograph (TEG).
Results and Discussions: Pre-dilution Mg?™ levels were within normal range
and the post dilution Mg?* levels in the five groups are reflected below:

Diluent Mg?*  0.95mmol/l 5.52mmol/l  15.20mmol/l 24.18 mmol/l 32.40 mmol/l
Actual post-  0.89mmol/l 2.47mmol/l  5.95mmol/l  8.71mmol/l 11.47 mmol/l
dil Mg?*

The TEG r- and k-times and maximum amplitude (MA) remained unchanged
from control in spite of dilution until measured Mg®" levels were at
5.95 mmol.I=" after which all coagulation parameters demonstrated inhibition.
a-angles were significantly different from control at all points, with a small
increase until Mg?* of 5.95 mmol.I=" after which coagulation was inhibited.
(TEG post-dilution % change represented in the Figure below. *p < 0.05)

TEG changes from base post 20% saline dilution |
*

120
= 100 T
g 80 * -
£ 60 * " T * Or-time
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—40 T
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0.89 2.47 5.95 8.71 11.47
Mg?* concentrations
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Conclusions: Haemodilution enhanced coagulation is attenuated when
Mg?* remains constant.

Reference:

1 Ruttman T. Br J Anaesth 2002; 88: 470-472.
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Comparison of methods of warming intraoperatively infused
fluids in regard to their effectiveness in maintaining
temperature homeostasis and reducing postoperative
shivering

S. Kyriakoulakos, M. Papastamou, A. Krana, E. Samanta, D. Papastergiou,
M. Gouliami

Department of Anaesthesiology, G.H.A., Athens, Greece

Background and Goal of Study: This study compares intraoperative changes
in body temperature and the intensity of postoperative shivering when infus-
ing fluids through a warming device, pre-warmed or at room temperature.
Materials and Methods: 77 ASA I-lll patients undergoing abdominal oper-
ations under combined anaesthesia, randomized in three groups to receive all
fluids (incl. blood and blood components): in group A (25 subjects) prewarmed
at 38°C, in group B (26 patients) through a warming device at constant 41°C
and in group C (22 patients) at room temperature (24°C). Temperature was
recorded q15 min using oesophageal and skin thermometers. Temperature
against time and infused volume was recorded. Postoperative shivering was
graded 0 to 3 (0 none, 1 mild, 2 moderate and 3 severe). Aggressive warm-
ing was established, should oesophageal temperature fall below 35°C.
Results and Discussions: All groups had equal anthropometric and demo-
graphic data and similar anaesthetic and surgical management and environ-
mental conditions. There was no difference in the rate of mean temperature
change during the first 30 minutes [mean rate of 3 groups = —0.00069°C/ml].
Thereafter: In group A, mean temperature kept decreasing by about half
rate. In group B, mean temperature fall ceased over the next 15 minutes, it
remained almost constant until 100 minutes and then started increasing. In
group C temperature kept falling and aggressive warming had to be estab-
lished by mean 105 min (Cl: 91-119, p < 0.05), as it reached 35°C. Mean tem-
perature difference was significant 60 min after induction (B = 35.9 vs. A =
35.5 and C = 35.4°C, p < 0.05) and kept increasing. Postoperative shiver-
ing was least in group B [median = mode = 0 in16/26 patients, max = 2 in
5/26] and most in group C [median = mode = 2 in 10/22, min = 0 in 2/22
and max = 3 in 8/22; 18/22 with shivering 2 or 3]. In group A: median = 1,
mode = 0in 8/25, max = 3 in 7/25; 12/25 with shivering grade 2 or 3.
Conclusion(s): When anaesthesia lasts longer that 60 min, continuous warm-
ing of infused fluids at a constant temperature maintains temperature better
and results in less postoperative shivering. Infusing fluids at room temperature
was not tolerable after 105 min.

A-304

Intraoperative fluid restriction improves outcome after
elective colonic resection comparison of two intraoperative
fluid regimens

A. Papadima', E. Lagoudianakis?, V. Tsirtsiridu’, |. Kouroukli',
D. Papastergiou®, A. Manouras?, L. Georgiou’

"Department of Anaesthesiology, Hippocrateion General Hospital, Athens,
Greece; °First Department of Propaedeutic Surgery, Athens Medical
School, Hippocrateion

Background and Goals: There is continuing debate regarding the quantity
and the type of fluid resuscitation during elective major surgery’. The aim of our
study was to compare the effect of a restrictive perioperative fluids regimen
to a standard regimen on postoperative recovery after colorectal resection.

Materials and Methods: This is a randomized, double-blinded trial which
included 37 patients ASA I-Il scheduled to undergo conventional open surgery
for neoplastic colonic resection. Surgery was performed under general anaes-
thesia combined with lumbar epidural anaesthesia. The patients received either
standard fluid therapy (Group A 8 mi/kg/h for the first hour and 6 ml/kg/h for
the second and third hour) or restricted fluid therapy (Group B 4-5 mi/kg/h).
Patients in both groups received vasoactive drugs when needed to achieve
a mean arterial blood pressure of more than 60 mmHg. Blood was trans-
fused if the haemoglobin values were less than 8.5 g/dl. Intraoperative mon-
itoring included invasive blood pressure, heart rate, electrocardiography,
central venous pressure and urinary output. We recorded the times until eye
opening, respiration, tracheal extubation, ability to cough, response to verbal
orders and orientation. The time to recovery from anaesthesia and to achieve
satisfactory Aldrete score was also noted. Other variables measured in hospi-
tal included pain visual analogue scale, return of bowel function, mobilization,

https://doi.org/10.1017/50265021506000809 Published online by Cambridge University Press

complications, and length of hospital stay. The data were analysed by Student
t test, x2, Mann-Whitney U test as appropriate.

Results: The intraoperative fluid administration in the Group A was 3150 (sd)
855 ml versus 1250 (sd) 430 ml (p < 0.05). Group B experienced faster recov-
ery and less frequent incidence of postoperative nausea and vomiting. Time
from postanesthesia care unit arrival to discharge was 23.8 (sd) 6.2 min in the
group B versus 45.1 (sd) 17.8 min (p < 0.05). Group B had shorter hospital
stays than Group A 8 (sd) 4 days versus 12 (sd) 2 days).

Conclusions: In patients undergoing elective colorectal surgery, intraoper-
ative use of restrictive fluid management may be advantageous in terms of
postoperative recovery and hospital stay.

Reference:

1 Joshi GP. Anesth. Analg. 2005; 101(2):601-5.
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Paradoxical procoagulant effect of FVII/VIl monoclonal
antibody (MADb) on in vitro coagulation

P. Audu, L. Kim, G. Powell, V. Armstead, M. Mheta, Y. Kang, J. Kim

Department of Anesthesiology, Jefferson Medical College,
Philadelphia, U.S.A.

Background and Goal of Study: While studying the effect of extrinsic path-
way inhibition on whole blood coagulation using the thromboelastogram
(TEG®), we observed a paradoxical procoagulant action of FVII/Vlla MAb. We
present results and discuss findings.

Materials and Methods: Following institutional approval and volunteer con-
sent, varying concentrations of murine MAb against human FVII/Vila were
added to blood obtained from 4 volunteers. Specimens were assayed and
TEG® variables (r, k, MA and «-angle) were compared using ANOVA with
Dunnett’s post hoc analysis (GraphPad® InStat).

Results and Discussions: Results are presented as mean (* standard
deviation).

Control 1:1000 1:100 1:10
k-time (mins) 11.4(1.2) 8.2 (2.6) 6.0 (1.9) 3.0(0.9)
r-time (mins) 24.9(1.8) 20.4 (2.8) 17.1(1.8) 8.9 (1.4)
a-angle (°) 18.0 (2.1) 26.6 (8.7) 33.9 (8.6) 51.4(9.8)
MA (mm) 43 (2.2) 52.5(5.9) 57.4 (5.3 61.8 (6.0

Normally, FVII/ Vlla MAb inhibits coagulation (1) by blocking the assembly of
TF-Vlla complex (product information sheet). Thus, the procoagulant effect
we observed is surprising. Most of FVIl is in the inactive single chain zymo-
gen form. Only 1% is in the 2-chain active form, FVlla (2), which can initiate
clotting after binding TF. Physiologic levels of FVII inhibit thrombin genera-
tion by competing with FVlla for TF binding sites (3). Presumably, the addi-
tion of MAb inactivates FVII > FVlla, since FVIl is more abundant. Decreases
in FVII remove this inhibition and encourage the assembly of FVlla-TF and
the acceleration of coagulation.

Conclusion(s): The MAb against FVII/FVlla demonstrates procoagulant
properties when added to whole blood during TEG®.

References:

1 Thromb. Haemost. 73, 223-230 (1995).

2 Blood 95, 1330-1335 (2000).

3 Blood 95, 1330-1335 (2000).
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The use of tranexamic acid reduces transfusion requirements
and efficacy of postoperative re-infusion drains in total

knee arthroplasty

J.C. Alvarez, E. Vela, |. Ramos, |. Gonzélez, S. Pacreu,
L.G. Aguilera, X. Santiveri

Department of Anesthesiology,