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ABSTRACT PRESENTATION PROGRAMME

For the first time at Euroanaesthesia meetings, abstract presenters will NOT be required to make a formal presentation of their abstract in
a separate room, using audiovisual aids (except for the Best Abstract Prize Competition). Instead, two chairpersons will conduct, in front of
each poster, a short discussion of each abstract with the presenter and the audience, for every abstract in that session. Poster presenters
will be required to stand by their poster for 45 minutes before and 30 minutes after their session, to address further questions.

Note that all posters of regular abstract sessions will be displayed in Hall BO. The Best Abstract Prize Competition, however, takes place
in Room 03.

As of this year, the accepted abstract number has a new format, consisting of the session reference, followed by a number denoting the
order of the abstract within this session (e.g. 6AP1, which would be the first (1) Abstract Presentation (AP) session for subcommittee 6).
The first abstract to be presented in session 6AP1 will thus be called 6AP1-1, the second one 6AP1-2 and so on.

The locate abstract 6AP1-1 or other abstracts for session 6AP1 in this supplement, look for the session reference (6AP1) in the schedule
below, then browse to the appropriate page number, which always refers to the page number of the first abstract within the specified session.

Date Time Reference Page
ESA Best Abstract Prize Competition (BAPC1)

Sunday June 10 12:15-13:45 BAPC1 1
Subcommittee 1 - Evidence based practice and quality assurance

Saturday June 09 15:15-16:45 1AP1 2
Monday June 11 10:30-12:00 1AP2 4
Monday June 11 14:00-15:30 1AP3 7
Subcommittee 2 - Ambulatory anaesthesia

Saturday June 09 15:15-16:45 2AP1 9
Monday June 11 10:30-12:00 2AP2 12
Subcommittee 3 - Monitoring: equipment and computers

Saturday June 09 13:15-14:45 3AP1 13
Saturday June 09 13:15-14:45 3AP2 16
Sunday June 10 10:15-11:45 3AP3 19
Sunday June 10 12:15-13:45 3AP4 21
Sunday June 10 14:00-15:30 3AP5 24
Sunday June 10 14:00-15:30 3AP6 26
Sunday June 10 16:00-17:30 3AP7 28
Monday June 11 14:00-15:30 3AP8 31
Monday June 11 16:00-17:30 3AP9 34
Subcommittee 4 - Clinical and experimental circulation

Saturday June 09 13:15-14:45 4AP1 37
Saturday June 09 15:15-16:45 4AP2 39
Sunday June 10 10:15-11:45 4AP3 41
Sunday June 10 12:15-13:45 4AP4 43
Sunday June 10 14:00-15:30 4AP5 45
Sunday June 10 16:00-17:30 4AP6 47
Monday June 11 16:00-17:30 4AP7 50
Monday June 11 16:00-17:30 4AP8 52
Tuesday June 12 10:30-12:00 4AP9 54
Subcommittee 5 — Respiration

Sunday June 10 10:15-11:45 5AP1 56
Sunday June 10 14:00-15:30 5AP2 58
Sunday June 10 16:00-17:30 5AP3 61
Monday June 11 16:00-17:30 5AP4 63
Subcommittee 6 - Transfusion and haemostasis

Saturday June 09 15:15-16:45 B6AP1 64
Sunday June 10 10:15-11:45 B6AP2 67
Monday June 11 10:30-12:00 6AP3 69
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Sunday June 10 12:15-13:45 9AP3 113
Sunday June 10 14:00-15:30 9AP4 115
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Monday June 11 10:30-12:00 9AP7 122
Monday June 11 10:30-12:00 9AP8 125
Subcommittee 10 - Paediatric anaesthesia and intensive care

Saturday June 09 13:15-14:45 10AP1 128
Sunday June 10 10:15-11:45 10AP2 130
Sunday June 10 12:15-13:45 10AP3 132
Sunday June 10 16:00-17:30 10AP4 133
Monday June 11 14:00-15:30 10AP5 135
Monday June 11 14:00-15:30 10AP6 137
Subcommittee 11 - Obstetric anaesthesia

Sunday June 10 10:15-11:45 11AP1 139
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Sunday June 10 12:15-13:45 12AP2 147
Sunday June 10 14:00-15:30 12AP3 149
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Sunday June 10 16:00-17:30 12AP6 155
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Monday June 11 16:00-17:30 12AP8 158
Tuesday June 12 10:30-12:00 12AP9 161
Subcommittee 13 - Resuscitation and emergency medicine
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The abstracts published in this Supplement have been typeset from electronic submissions and camera-ready copies prepared by the
authors. Every effort has been made to reproduce faithfully the abstracts as submitted. These abstracts have been prepared in accordance
with the requirements of the European Society of Anaesthesiology and have not been subjected to review nor editing by the European
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ESA Best Abstract Prize Competition (BAPC1)

BAPC1-1

Reduced propofol sensitivity in S267 mutant glycine receptors
J. Ahrens, M. Leuwer, J. Lambert, G. Haeseler

Anaesthesiology, Hannover Medical School, Hannover, Germany

Background and Goal of study: The aromatic alcohol propofol (2,6 diiso-
propylphenol) positively modulates GABA, and glycine receptors (1). While
molecular determinants for binding of propofol to GABA, receptors have
been extensively studied (2), little is known about the binding site of propo-
fol on glycine receptors.

Material and Methods: We investigated the effects of propofol on chloride
inward currents via two specific mutations within the a4 subunit of the rat
glycine receptor (ay S2671 and oy S267M) with standard whole-cell experi-
ments. Glycine receptor oy subunits (wild type or mutants) were heterolo-
gously expressed in human embryonic kidney cells.

Results: Both mutants (a) decreased sensitivity to the natural agonist
glycine (glycine EC5p 12.8 = 2.3 uM in wild type (WT), 81.5 = 21.2 uM in o4
S2671 and 122.8 = 18.5pM in ay S267M); (b) decreased sensitivity to
propofol with respect to co- activation of an EC,, glycine response (propo-
fol ECsp 4.8 *1.2pM in WT, 36.3 + 177.5uM at the «y S2671 and
9.5 + 3.2 uM at the oy S267M receptor); and (c) abolished direct receptor
activation by propofol.

Conclusions: These results suggest that the serine residue at the position
267 in the transmembrane domain 2 of the a4 glycine receptor is crucial for
receptor activation by the natural agonist glycine and by the anaesthetic
propofol in the absence of glycine. The fact that the exchange of serine
for the bulkier isoleucine had a stronger impact on the co- activating actions
of propofol than the exchange for the polar methionine suggests that
larger hydrophobic side chains inhibit access to the co- activating binding
site.

References:

1 Krasowski MD, Harrison NL Cell Mol Life Sci 1999; 55: 1278-1303.

2 Mihic SJ, Ye Q, Wick MJ et al. Nature 1997; 389: 385-389.

BAPC1-2

Maintaining normoglycemia and not glycemia-independent
actions of insulin preserves myocardial performance

by protecting mitochondrial function

B. Eliger, I. Vanhorebeek, Y. Debaveye, R. De Voss, G. Van den Berghe

Department of Intensive Care Medicine, Catholic University of Leuven,
Leuven, Belgium

Background and Goal of Study: Intensive insulin therapy (IIT) reduces
mortality and morbidity of critically ill patients. Several investigations sug-
gest that insulin might ameliorate myocardial contractility independently of
its actions on blood glucose.

Materials and Methods: In a rabbit model of prolonged critical iliness
using a 4-arm design (n = 8 per group), blood glucose (normal NG-high HG)
and plasma insulin levels (normal NI-high HI) were independently manipu-
lated over 7 days, to elucidate relative impact of maintaining normoglycemia
and glycemia-independent actions of insulin on left ventricular contractility
in an open chest preparation, cellular ultra-structure by electron microscopy,
the activities of the respiratory chain complexes in biopsies from the left ven-
tricle, and plasma levels of serum heart-fatty-acid-binding-protein.

Results and Discussions: Contractility increased in HI/NG animals and
deteriorated in HI/HG animals compared to other groups and healthy con-
trols. Cardiac output and surrogate parameters of preload and afterload did
not differ among groups. Electron microscopy revealed severely damaged
mitochondria in cardiac myocytes in particular in HI/HG rabbits. Concomitantly,
the activities of complex |, Ill and V were compromised in the left ventricle
biopsies of both hyperglycemic groups, in particular in the HI/HG group.
Both normoglycemic groups revealed no changes in ultra-structure and
complex activity compared to healthy controls. Compromised mitochondrial
enzyme activities correlated with cardiac damage assessed by plasma lev-
els of heart-fatty-acid-binding-protein, suggesting that mitochondrial pro-
tection mediated part of the prevention of organ failure.

Conclusions: In our animal model of prolonged critical illness, insulin amelio-
rated myocardial contractility but only when normoglycemia was maintained
concomitantly. Maintaining normoglycemia and not glycemia-independent
actions of insulin appear crucial for preserving mitochondrial function in the
myocardium.
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BAPC1-3

The protective role of carbon monoxide in ventilator induced
lung injury

A. Hoetzel, Y. Zhang, A.M.K. Choi

Pulmonary, Allergy, and Critical Care Medicine, University of Pittsburgh
Medical Center, Pittsburgh, USA

Background and Goal of Study: Ventilator induced lung injury (VILI) still
remains a major cause of death in intensive care medicine. Carbon monox-
ide (CO) has been shown to exert anti-inflammatory, anti-oxidative, and anti-
proliferative effects. Here, we hypothesized that CO might reduce lung injury
during mechanical ventilation.

Materials and Methods: C57/BL6 mice (n = 5/group) were ventilated with
12 ml/kg tidal volume for 1, 4, and 8h, with room air or air+250 ppm CO.
Control mice were sham operated. Blood samples were taken to measure
blood gases. Bronchoalveolar lavage (BAL) and lung tissue were analyzed to
determine total cell and neutrophil count, cytokine release, and heat shock
response, respectively.

Results and Discussions: Mechanical ventilation without CO led to an
increase in neutrophil and total cell count in BAL after 4 and 8 h (p < .05) of
ventilation as compared to sham. Furthermore, heat shock protein 70 and
heme oxygenase-1 were up regulated in lung tissue. In contrast, additional
CO-application attenuated the augmentation of neutrophil and total cell
count (p <.05) in BAL as well as the up regulation of heat shock proteins
during ventilation. These findings show that CO reduces lung injury that
results from mechanical ventilation. Most interestingly, while the ventilation-
induced IL-6 release was decreased in the presence of CO in the BAL, tis-
sue levels of IL-6 were further increased by CO treatment as compared to
ventilation alone. This data indicates that CO might disturb neutrophil migra-
tion and cytokine release into the alveolar space.

Conclusion(s): 1) VILI occurs even with tidal volumes as low as 12 ml/kg
that are used in clinical routine. 2) CO in low dose decreases lung injury that
is observed with ventilation alone. 3) We suggest that the protective mecha-
nism involves the inhibition of neutrophil migration and cytokine release by CO.

BAPC1-4

Indirect markers of pulmonary endothelial dysfunction
correlate with high-altitude induced pulmonary hypertension
M.M. Berger, P. Bértsch, H. Mairbaurl, E.R. Swenson, C. Dehnert

Department of Anesthesiology, University of Heidelberg, Heidelberg,
Germany

Background and Goal of Study: Hypoxia-induced pulmonary hyperten-
sion plays a major role in the pathophysiology of hypoxic pulmonary edema
formation (e.g. high-altitude pulmonary edema; HAPE). We hypothesized
that the rise in pulmonary artery pressure (PAP) during hypoxic exposure is
related to impaired pulmonary endothelial function with reduced nitric oxide
and enhanced endothelin-1 (ET-1) bioavailability.

Materials and Methods: 34 participants were investigated at low altitude
(110 m) and after rapid ascent to high altitude (< 24 hours to 4559 m). 3—4 hours
after arrival at high-altitude blood samples were drawn via a central venuous
and a radial artery catheter, respectively, for determination of plasma nitrite
(measured by flow injection analysis technique), plasma ET-1 (measured by
radioimmunoassay), and plasma catecholamines (noradrenaline, adrenaline
measured by HPLC). Systolic PAP (PASP) was estimated by transthoracic
doppler-echocardiography, and chest radiography was used to diagnose
pulmonary edema. In subjects developing HAPE the presented data were
collected before the onset of edema formation. Data are expressed as
Mean + SEM, a p-value < 0.05 indicates statistical significance.

Results and Discussion: After ascent to high altitude arterial pO, decreased
to 38 £ 0.5mmHg (p < 0.001) and PASP increased from 23 = 0.7 mmHg to
37 = 2mmHg (p < 0.001). HAPE developed in 4 participants. Central venuous
ET-1 plasma levels increased about 3-fold (p < 0.001) while plasma nitrite
remained stable (p = 0.331). At low altitude arterial-central venous (ACV)
plasma gradients were negative for ET-1 and positive for nitrite (p < 0.001).
They reversed after ascent to high-altitude (p < 0.05) and significantly corre-
lated with PASP (ET-1: R = 0.49, p < 0.001; nitrite: R = —0.21, p < 0.05). ACV
plasma gradients of ET-1 and plasma nitrite showed an inverse correlation
(R = —0.48; p < 0.001), indicating a reciprocal regulation. Central venuous
plasma levels of noradrenaline and adrenaline increased about 2-fold
(p = 0.001) and 1.6-fold (p < 0.05), respectively, but showed no correlation
with PASP (p = 0.118 and p = 0.594).
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2 Evidence based practice and quality assurance

Conclusion: These reults indicate that an impairment of pulmonary
endothelial function with a shift in the balance between plasma ET-1
and nitric oxide is of major significance for hypoxia-induced pulmonary
hypertension.

BAPC1-5

Protective effects of sevoflurane preconditioning on
Oxygen-Glucose Deprivation injury. Role of reactive
oxygen species and adenosine triphosphate-regulated
potassium channels

L. Velly, B. Guillet, P. Canas, P. Pisano, N. Bruder

Bouches du Rhone, DAR Adultes, CHU Timone, Marseille, France

Background and Goal of Study: The purpose of the present study was
first to compare the extent of sevoflurane-induced neuroprotection on pri-
mary cortical cells cultures subjected to transient oxygen-glucose depriva-
tion (OGD) either when applied during or before (preconditioning) the insult.
Secondly, the possible involvement of intracellular reactive oxygen species
(ROS) levels and Kxrp channels in the mechanism of the preconditioning
effect of sevoflurane (SEVO) was explored.

Materials and Methods: Mature primary cortical neuronal-glial cultures
were exposed to 90 min OGD followed by reoxygenation. Culture were ran-
domly exposed to SEVO either during OGD without preconditioning or dur-
ing a 90 min preconditioning period followed by a 60 min wash-out period
before OGD. 2-mercaptopropionyl glycine (2MPG) a free radical scavenger
or glibenclamide (GLB) a blocker of Kxp channels were added during the
preconditioning. Twenty-four hours after the injury, neuronal death was
quantified by lactate dehydrogenase (LDH) release into the media. Free rad-
ical generation in cells was assessed after preconditionning period using
2',7'-dichlorofluorescin diacetate (DCFH-DA). Data are presented as
mean = SD. Statistical analysis used ANOVA.

Results and Discussions: Twenty-four hours after our cell cultures were
subjected to 90-min OGD, 78.5 = 4.4% of the neurons died. SEVO added at
the start of the injury, elicited a potent and dose-dependent neuroprotective
effect. SEVO preconditioning elicited a threshold neuroprotective effect at
concentrations higher than 0.03 mM. In the presence of 2MPG (100 uM) or
GLB (0.3 uM) sevoflurane lost its preconditioning effect as assessed by LDH
test. In normoxic cultures preconditioned by SEVO (3.4 mM), DCFH-DA flu-
orescence intensity increased in a significant manner compared to sham
wash cultures. The SEVO preconditioning-induced increase in ROS levels
was inhibited by 2MPG and GLB.

Evidence based practice and quality assurance

Conclusions: Sevoflurane preconditions neuronal-glial cell cultures against
OGD by mechanisms that apparently involve release of ROS and Kyrp channels.

BAPC1-6

Caffeic acid phenethyl ester reduces mortality and sepsis
induced injury in rats

H. Fidan, O. Sahin, Y. Yavuz, A. Kilbas, Z. Cetinkaya

Department of Anesthesiology, Afyon Kocatepe University, Afyon, Turkey

Background and Goal of study: Sepsis and ensuing multi organ failure
continue to be the major causes of morbidity and mortality in the intensive
care units. Nuclear factor-Kappa beta (NFKB) activation is supposed to be
one of the targets in the treatment of sepsis and ensuing mortality. We stud-
ied the effectiveness of caffeic phenethyl ester (CAPE), a known NFKB
inhibitor, in cecal ligation and puncture (CLP) induced sepsis and lung injury.
Materials and Methods: 80 rats are randomized to 5 groups that included
8 rats for the mortality study and the rest 8 rats for histopathological and bio-
chemical study. All rats were operated to induce sepsis with cecal ligation
and puncture (CLP) except control and CAPE groups that were operated just
with laparotomy. CAPE (50 p.g/kg) was administered to rats intramuscularly
at the time of operation in CAPE and CAPE+Sepsis(0) groups. CAPE was
administered to rats in CAPE+Sepsis(12) group 12 hours after CLP. Rats
were observed for mortality. 8 rats from each group were sacrificed 24 hours
after CLP; blood was taken for interleukin 1, IL-6, IL-10 and TNF-« study and
right lung was taken out for histopathological, and left lung was taken out for
oxidative stress parameters. Apoptosis was examined with Tunnel staining.
Induced nitric oxide synthase(iNOS) and heat schock protein(HSP70) were
examined with immunohistochemistry. Malonlydialdehyde (MDA), catalase
(CAT), superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px)
were studied for oxidative stress evaluation.

Results and Discussion: Mortality was significantly decreased in CAPE+
sepsis(0) (3deaths/8rats) and CAPE+sepsis(12) (3deaths/8rats) groups
compared to the sepsis group (8deaths/8rats). IL-1, IL-6, and IL-10 increased
except TNF-a levels in sepsis group compared to control group. All cytokine
levels were similar to control levels only in CAPE+sepsis(12) group. Apoptosis,
iNOS and HSP70 evaluation were significantly changed between all groups in
following order; control <CAPE <CAPE+sepsis(12) <CAPE +sepsis(0)<sep-
sis. SOD and GSH-Px levels were not different among groups. MDA, CAT were
increased sepsis.

Conclusion: CAPE reduced mortality in sepsis and histopathological changes
best when it was administered after sepsis formation.

1AP1-1

Can we predict those patients who require anaesthetic
assessment for major colorectal surgery?

B. Langham, R. Elliott, J. Low

Department of Anaesthesia, Derby Hospitals NHS Foundation Trust,
Derby, United Kingdom

Background and Goal of Audit: Major colorectal surgery can have signifi-
cant morbidity and mortality in the peri-operative period. We feel that it is
important to identify high-risk patients before a date for surgery is confirmed
to allow time for informed consent, investigations and optimization. The aim
of the audit was to look at current practice and identify from this patients who
should be assessed by a Consultant Anaesthetist prior to listing for surgery
compared to the number who were seen.

Materials and Methods: We audited 102 consecutive patients undergoing
colo-rectal surgery. A questionnaire was completed by the Consultant
Anaesthetist at operation and consisted of a number of patient demographic
questions and whether the Anaesthetist had seen the patient before listing
for surgery, and if not would they have found it of benefit.

Results and Discussions: Results were analyzed by dividing the patients
into 2 groups. Group 1 (n = 45): all patients who had been seen by an anaes-
thetist or those we would have liked to have seen prior to listing for surgery
(44% of total patients seen). Group 2 (n = 57): all other patients. Data was
analyzed using the Mann Whitney U test which compares Group 1 versus
Group 2 for ASA grade, age, number of chronic diseases, number of drugs
taken and chronic health score. P < 0.001 for all categories. Further analy-
sis suggested that by looking at 2 categories and assessing all those with an
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ASA category of 3 or higher, or all above 79 years of age, we would ensure
that we captured 98% of the patients we wished to see.

Conclusion(s): We would suggest that in our hospital best practice could
be achieved by requesting to see all patients (for major colorectal surgery)
who were ASA 3 or above or over 79 years of age. Within our institution this
would average out at 2 patients per week involving 1 to 1.5 hours Consultant
time. This may be useful for other centers who wish to assess the cost and time
implications of offering anaesthetic pre-assessment to colorectal patients.

1AP1-2

Anaesthesiologist view by future nurses and pharmacists
S. Parente, R. Loureiro

Anaesthesiology, S. Francisco Xavier Hospital, Lisboa, Portugal

Background and Goal of Study: Knowledge of the activities and responsi-
bilities along with communication between health care professionals represent
one of the key factors for the improvement of health care quality.

How are anaesthesiologists and anaesthesia understood by future non
medical health care professionals.
Materials and Methods: Last year students of pharmacy and nursing filled
in 256 valid questionnaires. The answers were analyzed according to pro-
fessional group and age.
Results and Discussions: It is clear the influence of the academic back-
ground of future professionals with future pharmacists focusing mainly on the
interface between the anaesthetists and the drugs and to a lesser degree with
the patient (e.g. pain management < 5%). Future nurses are more focused
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on monitoring and management of patients by the anaesthetists in operating
room and post anaesthesia care.

Anaesthesiologist activities in emergency medicine, intensive care and
even pain management are in general not recognized or minimized.
Conclusion(s): From the data gathered it is clear the need to make more
visible the scope of knowledge and activities of anaesthesiologists. This is in
our view even more crucial if one consider that the results were obtained
from future professionals and the importance of implicit and explicit knowl-
edge of one’s skills inside a team
Reference:

To Err Is Human: Building a Safer Health System, Institute of Medicine, 2000

1AP1-3

Efficient operating room management: an empirical
analysis of german hospitals

M. Berry, T. Berry-Stoelzle, A. Schleppers

Institute for Anesthesiology and Operative Intensive Medicine, Klinikum
Mannheim, Mannheim, Germany

Background and Goal of Study: The goal of this study is to evaluate the
cost efficiency of different OR management forms empirically.

Materials and Methods: We use cross-sectional data from a survey of all
Anesthesiology departments in German hospitals for the year 2002. We
develop hypotheses about the effect of structural, organizational and work-
flow components of the OR management process on OR efficiency. These
components are taken out of existing management literature as well as sug-
gestions from practitioners. To test our hypotheses, we develop a new proxy
for operating room efficiency and regress variables which describe the dif-
ferent OR management forms on this proxy.

Results and Discussions: While the size of the hospital is the most impor-
tant factor for increasing OR efficiency, the enforcement capacity of the OR
manager is the single influential factor which is independent of external con-
straints. A hospital cannot change its size easily, but can equip its OR man-
ager with the power necessary for this position.

Conclusion(s): The analysis shows that while structural characteristics
have an important influence on OR efficiency, the implementation of the ele-
mentary management functions planning and controlling are critical to effi-
cient OR performance.

1AP1-4

The ratio between anaesthesia and surgical procedure
time as a controlling tool in the operating room

T. Kaufmann, C. Cheah, G. Schuepfer

Department of Anesthesiology, Kantonsspital Lucerne, Lucerne,
Switzerland

Background and Goal of Study: Anaesthesia time (AT) and incision-to-suture
time (IST) are important variables representing the production process in the
Operating room (OR). The Ratio (R = AT/IST) between these two times is
dependant on different variables and may also reflect the productivity in an OR.
Therefore these times were analysed and assessed for simple influencing fac-
tors such as emergency versus elective situations and the surgical disciplines.
Materials and Methods: 40024 consecutive anaesthesia records of a gen-
eral hospital were included in this study representing a 2 year period. 435
records had to be excluded because of inconsistent data. At is defined as
the time from the first contact with the patient till its transfer to the PACU or
ICU. The Ratio (R) of AT divided by IST was calculated.

Results and Discussions: The mean surgical duration of a procedure (IST)
was 66 minutes (min) + 69 standard deviation (S.D.) min for all 39589 cases
(median: 45 min). The mean R was 2,62, the median 2,27 and the mode
2,0 = 6,25 S.D. 30698 (77,54%) procedures were elective and 8891 emer-
gency cases. Mean ART, IST and R were statistically different between elec-
tive and surgical cases (p < 0.01, R elective mean 2,9 = 3.2 S.D. and R
emergency mean 3,2 =4,0 S.D.). The following surgical disciplines were
included (mean R): General Surgery: 20,83% (R 2,97), plastic surgery 6,87 %
(R 3,5), obstetrics and gynaecology 11,72% (R 3,2), vascular 3,08% (R 2,8),
orthopaedics 5,5% (R 2,73), urology 4% (R 2,97), ophthalmology 16,18% (R
2,64), paediatrics 14,23% (R 3,4), ENT 8,92% (R 2,9), mandible-facial sur-
gery 2,28% (R 2,51), adult heart surgery 2,51% (R 2,12) and neurosurgery
1,29% (R 2,4). In a regression model the surgical discipline (p 0.03) and case
urgency (p0.02) influenced R statistically significant.

Conclusion(s) and discussion: R is dependant of the surgical discipline
and the urgency of the case. It is a variable tool together with other data to
analyze productivity in the OR, but R is clearly dependant on the definition of
AT, which may also influenced by local settings.
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1AP1-6

Measurements of psychomotor performance of
anesthesiologists during the 24-hours in-hospital call
M. Carev, N. Karanovic, A. Ujevic, G. Kardum, Z. Dogas

Department of Anesthesiology and Intensive Care, University of Split
School of Medicine, Split, Croatia

Background and Goal of Study: Anesthesiologists’ work along with extended
duty shifts is combined with intensive stress (1). Moreover, anesthesia practice
requires sustained vigilance, parallel decision-making, and fine motor skills.
The aim of this study was to find out the impact of sleep deprivation, fatigue
and stress on anesthesiologists’ psychomotor performances, measured by
the CRD (Complex Reactionmeter Device), a computer based psychometric
system, able to detect even discrete psychological and mental changes (2).
Materials and Methods: After the Medical Ethics Committee approval and
informed consent, 27 staff anesthesiologists (35-55 yrs) were tested. A battery
of 4 computer-generated cognitive psychological tests was used to record 2
parameters of cognitive performance: total test solving time (TTST — describing
speed of reactions), and variability of reaction time (VRT-attention, alert-
ness). Two tests were made during on call (8 am and 4 pm i.e. D8, D16), and
two during the ordinary working day (8 am, 4 pm, i.e. WD8, WD16). ANOVA
for repeated measures and LSD post-hoc test were used.

Results and Discussions:

Tests Tasks D8 D16 WD8 WD16 p

AO 35 TTST 141 £37 14135 11828 113+21 <0,001
VRT 53 + 18 65+17 4911 43+9 0,001

sV 35 TTST 49 +10 50 = 11 45+ 7 44 =5 <0,001
VRT 17 =4 174 14+4 15+4 0,049

DLP 60 TTST 37+3 38+4 35+5 36+6 0,117
VRT 10=3 1 =2 10+3 12+4 0,078

LAC 35 TTST 50 + 31 45+12 3711 36 = 11 0,059
VRT 25+ 16 2510 20=*=9 19+ 11 0,069

AO = arithmetic operation, SV = spatial visualization, DLP = discrimination of light
position, LAC = leg and arm coordination; results times given in seconds.

Conclusions: Comparing TTST and VRT, the test results were worse while
on duty, implicating reduced speed of reaction, as well as attention and
alertness. Anesthesiologists have impaired performance in cognitive com-
plex reaction time tests during on call day, suggesting increased stress for
an on call anesthesiologist, and this deserves further research. We consider
CRD as a valuable tool for precise psychomotor testing.

References:

1 Anaesthesia 2006; 61: 856-66.

2 http://www.crd.hr/ (accessed on December 14, 2006).

1AP1-7

Fast track rehabilitation of patients undergoing major
abdominal surgery

K. Oremus, V. Majeric-Kogler, D. Tonkovic, D. Korolija, M. Skegro

Anaesthesiology and intensive care medicine, University Hospital Center
Zagreb, Zagreb, Croatia

Background and Goal of Study: It has been proposed that a fast track (FT)
programme omitting preoperative fasting, bowel preparation, routine abdom-
inal drainage and NG tube insertion, together with epidural analgesia, infusion
volume restriction, early enteral nutrition and mobilization, can reduce peri-
operative stress and enhance recovery without compromising patient safety(1).
Our aim was to implement such a protocol and verify its safety.

Materials and Methods: During a 6 month period 30 patients undergoing
major abdominal surgery were treated according to FT principles. Median age
63 yrs (40-88), 18/30 female, 77% (23) ASA 1&ll, 23% (7) ASAIIl. Continuous
24 hour perioperative epidural infusion of levobupivacaine 0.125% & tramadol
5mg/ml commenced preoperatively, supplemented by NSAIDs postopera-
tively. All admitted for 24 hr ICU observation, where enteral nutrition and
mobilization started 5 hrs postoperatively. VAS pain score assessed 4 hourly
during 24 hrs. A matched control group (group C) of 30 patients operated
during the same period received “traditional” care. Independent samples t-test
and ANOVA were used for result analysis and group comparison.

Results and Discussions:

Mean (FT/C) Range p
First stool passage(day) 2,6/4,28 1-5/2-7 <0.001
Discharge (days) 7,64/10,44 6-18/7-16 <0.001

No significant differences in VAS scores and complication rates between
groups. No complications needing surgical revision in FT group. Three FT
patients had complications prolonging hospitalization (wound infection, urinary
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infection, central venous catheter related bacteriaemia), none of which directly
related to any FT procedure.

Conclusion(s): Implementation of a fast track protocol resulted in improved
patient recovery and a shorter hospital stay without increasing the compli-
cation rate compared to a traditional approach to perioperative care for
patients undergoing major abdominal surgery ranging from oesophagojeju-
nal to low colorectal anastomoses.

Reference:

1 Kehlet H. Br J Anaesth 1997; 78: 606-617.

1AP1-8

Factors influencing the length of time for induction of
anesthesia

R. Gonzalez-Rodriguez, E. Soler-Mandoli, J. Valles, LI. Gallart,
J. Fernandez-Candil

Anesthesiology, Hospital del Mar, Barcelona, Spain

Background and Goal of Study: The time needed for induction of anes-
thesia (TIA) is influenced by many factors. The aim of the study was to ana-
lyze variables described as significant in a recent observed-based study (1)
and include a new set.

Materials and Methods: A retrospective observational study was performed
with 14.342 charts from patients scheduled in the last 3 years. Data were
directly collected from the automated Anesthesia record and Hospital data-
bases. Variables analyzed were those previously described as significant
(1): surgical service, ASA physical status (ps), resident teaching, anesthesi-
ologists, techniques used (anesthetic, monitoring), and we also included the
use of airway devices. ANOVA was performed to evaluate these factors.
Results and Discussions: The time of anesthesia induction was significantly
increased by ASAps, anesthetic techniques, monitoring, airway devices, anes-
thesiologists, surgical service and resident teaching.

Table 1. TIA as a function of ASAps and primary anesthetic technique

ASA| ASA Il ASAll ASA IV P value
General 26 = 0.4 32 0.4 37 =06 36 =23 <0.0001
n 1642 3464 1829 162
Spinal 20 £ 0.5 29+04 33 £0,6 38 £ 2.1 <0.0001
n 973 2188 1279 137

TIA is presented as mean =+ Std. Error; ASA = American Society of Anesthesiologists

Table 2. TIA in cases with invasive monitoring

No Yes P value

AC 3710 50 £ 0.9 <0.0001
716 1255

CvpP 40x1,2 47 = 0.8 <0.0001
481 1490

PAC 44 £ 0,7 70 £ 5.0 <0.0001
1888 83

TIA is presented as mean = Std. Error
AC = Arterial Catheter; CVP = Central venous pressure;
PAC = Pulmonary Artery Catheter

Table 3. TIA in cases with different airway devices

LM 23 +0.7
505

OoTI 33+03
6455

DLT 57 £ 3.0
183

TIA is presented as mean * Std. Error
LM = Laryngeal Mask;

OTI = Orotracheal intubation;

DLT = Double Lumen Tube

Conclusion(s): Our study demonstrates than there are several variables than
extend time of anesthesia induction. Added to a recent study (1) the use of
airway devices were predictors of prolonged TIA. These factors should be
taken in the account to optimize operating room schedule.

Reference:

1 Escobar A. Anesth Analg 2006; 103: 922-927.

1AP1-9

Effects of an OR Manager on Workflow Effectiveness and
Organizational Hierarchy in the OR Suite

M. Berry, A. Schleppers

Institute for Anesthesiology and Operative Intensive Medicine, Klinikum
Mannheim, Mannheim, Germany
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Background and Goal of Study: The goal of this study is to identify how the
existence of and the perceived effectives of an OR manager changes workflow
and hierarchical relationships in the OR suite.

Materials and Methods: We use data from a survey of all Anesthesiology
departments in German hospitals for the year 2005. This survey includes not
only questions to the status quo of the OR management process but also on
how anesthesiologists would rate this process at their institution, and how they
would improve it. We then analyze for each component of the OR management
process separately whether hospitals with a satisfying OR management are
different from the others, and whether anesthesiologists which are unsatis-
fied with the OR management recommend improvements already in place in
satisfying hospitals. We are particularly interested in how the OR manager is
integrated into the existing personnel structure.

Results and Discussions: We found a number of OR-management signifi-
cant correlations. For example, the presence of an effective OR manager
correlates significantly (p = 0.001, Spearman’s rho) with a more effective
management of OR schedule changes. On the hierarchy side, the presence
of a stronger OR manager correlates significantly (p = 0.001, Spearman’s rho)
with a decreased influence in the OR of the Chief of Surgery.
Conclusion(s): We find that the appointment of an OR manager is associated
with a number of workflow effects and changes personnel hierarchy. These
effects are overwhelming positive; however, some do not reach significance.

1AP2-1

Auditing our audits. Are we completing the cycle?

E. Duff

Anaesthetic department, University Hospital of Wales, Cardiff, United Kingdom

Background and Goal of study: There is great emphasis on a comprehensive
programme of clinical audit with it lying at the heart of clinical governance[1].
The audit cycle consists of choosing a topic, observing practice, setting stan-
dards, comparing practice with standards, implementing change and observ-
ing new practice (six stages). An assessment of the standard of clinical audit
was completed in three directorates (medicine, surgery groups, women and
children).

Materials and Methods: A quantitative retrospective assessment of clinical
audit in three directorates between April 2003 and April 2005 was performed.
Levels of audit completed were defined as full audit (FA, 5 out of 6 stages),
partial audit (PA, 3 stages), potential audit (PO, 2 stages), planning audit (PL,
topic chosen, intentions outlined), no audit (NA, not considered to be audit)[2].
The target standard set was that 100% of audits should fulfill criteria for
being full audits.

Results and Discussions: Findings are presented in the table as number
performed (percent). The results for anaesthesia are included within the sur-

gery group.

FA PA PO PL NA Total
Med 78 (31) 30 (12) 20 (9) 84 (34) 34 (14) 248
Surg 92 (33) 54 (19) 28 (11) 68 (25) 30 (12) 272
Anaes 7(12) 10(17) 18 (32) 16 (28) 6(11) 57
W&C 106 (44) 62 (26) 12 (5) 46 (19) 16 (6) 236

Implementing change: 11% of the audits in anaesthesia led to change in
practice. Re-audit: 1.7% of all audits in anaesthesia were re-audited.
Conclusions: Re-education on the basic principles of clinical audit and reg-
ularly “auditing the audits” will help derive maximum benefit from good quality
audits. Re-auditing after implementing recommendations is essential to ensure
clinical practice has changed and to establish improvements are sustained.
References:

1 NICE. 2002.
2 Derry J, Lawrence M, Griew K et al. BMJ 1991; 303: 1247-9.

1AP2-2

Does preoperative ECG testing offer any advantage over
clinical risk scoring in the prediction of postoperative
cardiovascular morbidity and mortality

G. Howard-Alpe, J.W. Sear, J. Giles, K. Anderson, P. Foex

Nuffield Department of Anaesthetics, University of Oxford, Oxford,

United Kingdom

Background & Goals: Patients undergoing vascular surgery have a high
incidence of postoperative (postop) complications[1]; in order to predict and
potentially prevent these, investigations as well as scoring systems based
on clinical information may be used. We have compared the utility of the
Revised Cardiac Risk Index (RCRI) with 3 simple, non-invasive tests using
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electrocardiography (ECG) for detecting pre-existing cardiac disease to ask
whether these tests offer greater predictive ability.

Materials & Methods: 222 vascular pts were recruited after informed consent
and ethics committee approval. Full clinical assessment was made, together
with routine clinical biochemistry, allowing determination of the RCRI.[2] A pre-
operative (preop) resting 12-lead ECG was performed and the presence of
abnormalities noted (rhythm other than sinus, LVH, left axis deviation, ST seg
d, or = 5 VEs). QTc dispersion was calculated from the resting ECG (abnor-
mal = 60 msec). Preop ambulatory ECG (AECG) monitoring was performed for
silent myocardial ischaemia (SMI). The follow-up period was 12 mths after
surgery and the timing of all adverse cardiovascular events was noted (car-
diac death, MI, unstable angina, CCF, CVA or significant arrhythmia). The asso-
ciation between an abnormal clinical test and adverse outcome were made
by Chi? analysis; calculation of relative odds ratio, and the positive and neg-
ative predictive values of the 3 different investigations.

Results & Discussion: 63 pts were excluded from the final analysis (equip-
ment failure, non-analyzable ECG), leaving 159. The preop ECG showed
abnormalities in 70 pts; while SMI occurred in 30. Abnormal QTc dispersion
was seen in 129 subjects. There were 24 events in the 15t 30 days, with a fur-
ther 12 in the next 11 mths. There were no associations between any of the
3 preop investigations and postop outcomes. However, there was an asso-
ciation between the RCRI and outcome at 12 mths (X2 = 6.068; p = 0.0482).
Conclusions: Preop 12-lead ECG and AECG monitoring give a poor indi-
cation of the likelihood of complications in vascular surgery pts. The RCRI
has arole in identifying pts who may benefit from preop cardiological referral.
References:

1 Mangano DT, Goldman L. N Engl J Med 1995; 333: 1750-6.

2 Lee TH, Marcantonio ER, Mangione CM, et al. Circulation 1999; 100: 1043-9.

1AP2-3

Cause of failure of cannulation the internal jugular vein
1. Asouhidou, K. Natsis, Th. Asteri, P. Sountoulides, P. Tsikaras
Cardioanesthesia, G.Papanikolaou, Thessaloniki, Greece

Background and Goal of Study: Internal jugular vein (IJV) catheterization is
a common procedure in anesthesiology and critical care everyday practice,
however anatomical variations of the IJV might prevent cannulation while
repeated efforts might lead to complications such as arterial puncture,
hematoma formation, pneumothorax, injury to the trachea, vein thrombosis.
Cannulation is not always successful and uneventful mainly due to anatomi-
cal variations of the size and/or location of the IJV.

Materials and Methods: Autopsy findings in 93 human cadavers revealed

the presence of a hypoplastic left IJV in 3 cases (3/93, 3.2%).

Results and Discussions: In first case the diameter of the left IJV was 3 mm,

while in the other two cases the diameter was about 5-6 mm. In both cases

the external jugular veins were larger than average. In the first case there
was a local hematoma formation due to unsuccessful cannulation. Alderson
et al. studied a group of children under the age of 6 and found 4% to have
very small diameters of right IJV.! Small size (<5 mm) located in the normal
position were found in 8,7% of both the right and the left IJV.2 Denys and

Uretsky also reported in their adult series that unusually small veins (<5 mm)

were seen in six (3%) patients.>

Conclusion(s): These findings suggest that anatomical variation may partly

account for the inability to cannulate the internal jugular vein in certain patients.

Taking into consideration the frequency of anatomical variations of I1JV, one

should consider to attempt an ultrasound-guided puncture for safe and effec-

tive cannulation of these veins.

References:

1 Alderson PJ, Burrows FA, Stemp LI, et al. Use of ultrasound to evaluate internal jugu-
lar vein anatomy and to facilitate central venous cannulation in paediatric patients. Br
J Anaesth 1993; 70: 145-8.

2 Lin B.S, Kong C.W, Tarng D.C et al. Anatomical variation of the internal jugular vein
and its impact on temporary haemodialysis vascular access: an ultrasonographic
survey in uraemic patients. Nephrol Dial Transplant 1998; 13: 134-8.

3 Denys B.G., Uretsky B.F Anatomical variations of internal jugular vein location:
impact on central venous access. Crit Care Med 1991; 19(12): 1516-9.

1AP2-4

Quality indicators for anesthesia, the need for nationwide
comparison of health care

A. Schuurhuis, J.B.M. Harbers, T.A. van Barneveld, Ch. Keijzer,

P.L. Houweling

Anesthesiology, University Medical Center Utrecht, Utrecht,

The Netherlands

Objective: To develop a nationwide quality control program for anesthesia
based on indicators for anesthesia, as required by national health authorities for
all medical specialties.
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Materials and methods: The National Society of Anaesthesiology has
selected 18 indicators out of an original set of 65 to be put on trial for this year.
First focus is on reliable registration of structure and proces indicators, the next
step will be registration and implementation of outcome indicators.
Results: The selected indicators are listed below.

Preoperative care:

Preoperative clinic. % patients seen by anesthesiologist.

Fasting: % that had clear fluids 2 hours before anesthesia.

B blockers: % high-risk patients that had B-blockers preop.

Intraoperative care:

Thermoregulation: % <35° core-temperature postop

Epidural for vascular and colorectal surgery: % used

Epidural for lateral thoracotomy: % used

Immediate availability of anesthesiologist.

Postoperative care:

Urinary retention: % spinal with bladder volume measured

Recovery facilities: is 24 hour recovery available?

Recovery discharge criteria: % with PAR-score determined

Pain treatment:

Severe postoperative pain: % VAS >7 (of 10), <first 72 hours

Acute pain service: availability and % treated for postop pain

Epidural for delivery: availability 24 hours, 7 days

Life support:

Code for full/no resuscitation: % recorded in medical records

Resuscitation committee: % evaluated resuscitations

Advanced Life Support: available ALS team 24 hours < 5’

Basic Life Support: % BLS trained hospital personnel

Conclusion: The feasability of the set is piloted in 2007 in 14 hospitals. Usefull
indicators will be implemented nationwide and, in the future, can be used by
health authorities and health insurance companies for evaluation of quality.

1AP2-5

Beta error free riskfactor identification based on SPELA, a
neuro-evolution method

T. Kaufmann, K. Wassermann, G. Schuepfer

Medical staff office, Kantonsspital Luzern, Luzern, Switzerland

Background and Goal of Study: Preoperative risk identification is important
for resource allocation in perioperative medicine. A beta error free identification
of risk factors assessed by anaesthetists would help to steer the perioperative
process more efficiently.
Materials and Methods: Data for predictive modeling: 18788 patients for
elective surgery has been selected in order to exclude a bias due to different
baseline risk. 68 patients (0.37%) died within 30 days. Using ASA risk clas-
sification, age, gender and 48 binary variables a risk stratification for postop-
erative mortality was made. The generated 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. For predictive modeling with integrated validation a machine learn-
ing techniques has been applied. SPELA, a neuro-evolution method able to
create models without type-ll-errors and to identify interactions between vari-
ables, was used to simultaneously identify sub-sets of risk factors and typical
risk profiles.
Results and Discussions: For 74.8% of all patients perioperative risk (t<30
days) could be excluded with a very low risk for a false positive statement
(prob.<107%, AUC-ROC 0.82). The ,value of information’ [Vol] for preaop-ASA
is 78.8%. For the remaining 25.2% risk is not zero. For 29.4% of all patients
who died after 30 days it is possible to determine the risk elevation as 31.4-
fold (AUC-ROC 0.74, Vol for ASA <28.1%). The initial models has been tested
successfully by out-of-sample validation on a smaller sub population.
Conclusion(s): Determination of risk being free of type-Il-error is a new and
important approach to predict postoperative moratlity in patients with des-
tinct subset of risk factors identified preoperatively. The new methode may
guide perioperative ressource allocation such as ICU or PACU care.
Reference:
Yao X. (1999). Evolving Artificial Neural Networks. Proc. of the IEEE, Vol. 8, No. 9, 1423-1447
Sept.1999.

1AP2-6

Beyond Medline: how much do other trial search strategies
contribute to a systematic review in anaesthesia?

K. Walker, K. McGrattan, K. Aas-Eng, A.F. Smith

Anaesthesia, Royal Lancaster Infirmary, Lancaster, United Kingdom

Background and Goal of Study: Exhaustive multi-method searching is rec-
ommended [1] to locate all relevant randomised controlled trials (RCTs) for
systematic reviews, but there are few empirical data to support the additional
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effort involved [2]. We used our data from a Cochrane review of ultrasound
guidance of regional blockade to explore this question.

Method: We used expert, database-specific search strategies for Medline
(1966 on), EMBASE (1974 on) and CENTRAL (the Cochrane Collaboration reg-
ister of controlled trials). We handsearched 6 major anaesthesic journals and the
annual meeting supplements of the European, American and Canadian anaes-
thetic societies, all from 2004 on. We also contacted researchers in the field.
Results and Discussion: The Medline search missed none of the RCTs
that were finally included. EMBASE and CENTRAL both found possibly rel-
evant material missed by the Medline search. The eventual yields of the 3
databases are shown in the Table.

Medline EMBASE CENTRAL
‘Hits’ 803 892 106
Possibly relevant 10 9 10
In final review 4 3 3
Yield (%) 0.005 0.003 0.03

Handsearching journals yielded no extra RCTs. Searching the meeting
abstracts found 7 abstracts of otherwise unpublished RCTs. Personal contact
yielded a further trial not yet indexed in the above databases, and a further
RCT just submitted for publication.

Conclusions: Addition of a second database to Medline helped find more
material. CENTRAL may be preferable as it contains only RCTs. Handsearching
meeting supplements and contact with researchers is clearly of benefit
when new technologies are still undergoing evaluation.

References:

1 www.cochrane.org/resources/handbook.

2 Dickersin K JAMA 2003: 290: 516-23.

1AP2-7

Systematic review of effectiveness and safety of ultrasound
guidance in regional neural blockade: preliminary findings
K. McGrattan, K. Walker, K. Aas-Eng, A.F. Smith

Anaesthesia, Royal Lancaster Infirmary, Lancaster, United Kingdom

Background and Goal of Study: Ultrasound (US) has been introduced into
anaesthetic practice for the insertion of regional blocks. There have been many
publications on the subject but few rigorous evaluations. We aimed to identify
and collate all randomized controlled trials (RCTs) on the effectiveness and
safety of this technique.

Method: We searched for RCTs studying the use of US, in comparison with
another method of nerve location, in adults undergoing regional blockade as
sole anaesthetic technique for surgery. We searched Medline (1996 on),
EMBASE (1974 on) and CENTRAL, handsearched 6 journals from 2004 to
October 2006 and abstract supplements of 3 major international anaesthe-
sia conference from the last 3 years.

Results and Discussion: We identified 5 full reports of RCTs, including 338
patients. All studied the technique in brachial plexus blockade (axillary alone
2 trials, supraclavicular alone 1, infraclavicular alone 1, axillary/interscalene
1). Two compared US with electrical nerve stimulation, one with surface
landmarks, one with a transarterial technique and one with US plus nerve
stimulation. Outcomes assessed included time taken for insertion, onset
time, quality/extent of block, need for supplementary injections, conversion
to general anaesthesia (GA) and ‘adverse events’ (inadvertent arterial punc-
ture, painful paraesthesiae). No single trial reported on all outcomes. In view
of the diversity of techniques, outcomes and comparisons, we have not
applied statistical meta-analysis.

The effect of US on the quality of sensory block is inconsistent, the effect
size apparently being dependent on the control technique. However, US
appears to reduce insertion time by between 2 and 5 minutes, reduce the
need for GA and reduce the incidence of adverse events. The 8 trials we
found published as abstracts showed similar findings. Their results will be
incorporated when the full trial data are available.

Conclusion: Ultrasound guidance of brachial plexus blocks appears to
offer some advantages, especially in terms of insertion time and complica-
tions. We will quantify this benefit when further full data appear.

1AP2-8

Use of Personal Digital Assitant for managing artificial
nutrition in intensive care unit after cardiovascular and
thoracic surgery

Y. Attof, M. Hachemi, M. Cannesson, C. Chambrier, J.J. Lehot

Service danesthesie reanimation, Hopital cardiovasculaire et
pneumologique L.Pradel, Lyon, France
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Background and Goal of Study: The aim of our study was to assess the
effect of NutriPDA, a personal digital assistant (PDA)-based clinical deci-
sion-support system (CDSS) for the management of artificial nutrition. A
CDSS was developed and implemented on a handheld computer for use in
the ICU after cardiovascular and thoracic surgery. System impact was
assessed in a prospective “before/after” cohort trial.

Materials and Methods: After informed consent we studied 61 patients in
the postcardiovascular and thoracic surgery ICU (length of stay > 8 days).
Patients were divided into two groups (before and after the use of NutriPDA:
Group A: 32 patients (4-month period in 2005); group B: 29 patients (4-
month period in 2006). Analysis of variance (p < 0.05) was performed to test
difference between groups.

Results and Discussions: There were no significant differences in anthropo-
metric and clinical parameters between the 2 groups. Energetic intakes
were < 80% of basal energetic expenditures in 21% and 1% of patient,
respectively (p<< 0.001). Caloric and nitrogen intakes were beyond interna-
tional recommendation in the Group A: 20 * 7kcal/kg/d (mean *= SD),
104 = 33 mg/kg/d, but not in the Group B: 26 + 4 kcal/’kg/d, 196 + 61 mg/kg/d
(p <0.001).

90 — p<0.001
80 - | O Group A
70 -{ | @ Group B

% of patients

- T T 1
<80% NBM  80-120% NBM >120% NBM
Energetic intakes distribution according
to the Normal Basal Metabolism (NBM)

Conclusion(s): NutriPDA was found to be able to optimize artificial nutrition
by improving caloric intake in ICU.
This new software has potential clinical applications.
Reference:
Heyland, et al. Canadian clinical practice guidelines for nutrition support in mechanically
ventilated, critically ill adult patients. J Parenter Enteral Nutr 27(5): 355-73.

1AP2-9

Renal function after laparoscopic donor nephrectomy
D. Vernetta, P. Sierra, J.C. Ortiz, D. Hernando, P. Baxarias
Anesthesia, Fundacié Puigvert, Barcelona, Spain

Background and Goal of Study: Living donation in the field of renal trans-
plantation has increased over time as well as the use of laparoscopic nephrec-
tomy. Pneumoperitoneum, as used in laparoscopic surgery, may result in
negative effects on renal function. This study was performed to evaluate renal
function after laparoscopic donor nephrectomy (LDN).
Patients and Methods: A retrospective analysis of LDN was performed
from March 2002 to December 2006. During laparoscopic kidney donation we
adopted an strategies for “renal protection” to preserve kidneys from possible
injuries associated with abdominal insufflation and adequate intravascular
fluid volume. Serum creatinine was recorded and analyzed pre and post
nephrectomy and we evaluated renal function by estimed GFR by mean of
MDRD standardized IDMS. Associated variables were studied: age, weight,
ASA, duration of procedure, blood loss, complications and re-operations.
Results: During the study 100 LDN were performed (37% males, 63%
females and mean age 50.67 ys). The average duration of surgery was 227.5
minutes. Six laparoscopic procedure required conversion to laparotomy.

All de donors presented an alteration of the renal statistically significant func-
tion that was kept for one month.
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Conclusion: Our results confirmed that LDN is a safe procedure with a low
morbidity. Despite that we adopted an strategy for “renal protection”, there was an
alteration of the renal function without clinical repercussions.

1AP2-10

Are SF-36 and QoR feasible tools to assess quality of
recovery after major abdominal surgery?

M. Arnberger, D. Inderbitzin, S. Jakob, R. Greif, A. Vogt

Department of Anesthesiology, University Hospital Bern, Bern, Switzerland
Background and Goal of Study: Besides morbidity and mortality quality of
recovery has benn recommended as an important outcome after anaesthesia
[1]. The SF-36 - a validated quality of life score — was used to show advan-
tages of epidural anesthesia [2]. The quality of recovery score (QoR) was val-
idated in English and German [3]. Quality of recovery after hepatic resection is
unknown. We assessed the feasibility of the SF-36 and QoR (German versions)
to determine the time course of postoperative quality of life and recovery.
Methods: In 13 patients scheduled for hepatic resection a thoracic epidural
was used for pain management and general anaesthesia was standardized.
The SF-36 (7-day recall) was recorded preoperatively and at postoperative
day 7 (pod7). The QoR was performed preoperatively and at pod1, pod3, pod5
and pod7. In addition the duration of interviews was recorded.

Results and Discussions: Physical and mental health decreased at pod7.
QoR-duration of interview was shorter than SF-36 preop (by 8min) and at
pod 7 (by 5.6 min) (p < 0.001).
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Conclusions: Major abdominal surgery has a significant impact on physical
health > 7 days. SF-36 and the QoR are feasible and valuable tools to eval-
uate this. The QoR Score may be superior in terms of short term quality of
recovery because of shorter recall time of the items and time needed for
assessment.

References:

1 Kehlet, H. and J.B. Dahl, Lancet, 2003: 362: 1921-8.

2 Carli, F, et al., Anesthesiology, 2002: 97: 540-9.

3 Eberhart, L.H., et al., Anaesthesist, 2002: 51: 463-6.

1AP3-1

Practical Implementation of a peri-operative smoking
cessation package. Experiences in a scottish DGH

C. Hawe, C. Cairns, A. Longmate

Anaesthesia and Intensive Care, Stirling Royal Infirmary, Stirling,
United Kingdom

Background and Goals: Smoking is the biggest cause of preventable mor-
bidity and mortality in the UK. Millions of smokers requiring surgery are at
increased risk of respiratory, cardiovascular and wound related complications
(1). According to Scottish national guidelines this risk should be presented to
the patient, alongside the offer of cessation support (2). However, this may
not be achieved because of lack of time, staff training, and perceived effective-
ness. Planned elective surgery represents a window of opportunity for suc-
cessful smoking cessation interventions as demonstrated by a recent Cochrane
Collaboration Review (3). This study aimed to assess our existing pre-operative
cessation advice and success rates, to develop an intervention package to
support cessation and then to assess its impact.

Materials and Methods: Initially data was collected from 57 smokers attend-
ing for elective surgery, prior to introduction of the cessation package. The
package included “brief advice training” for nurses involved in pre-operative
care, improved written information for patients, and a publicity campaign,
which involved written advice and encouragement from the GP and surgeon
involved. After the package was implemented a further 30 smokers were
assessed.
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Results and Discussion: Post-intervention those who remembered receiv-

ing peri-operative smoking cessation advice increased from 37% (21/57) to

90% (27/30). This resulted in an increased cutting down rate from 21%

(12/57) to 87% (26/30). Recall of risks and available support also improved.

Conclusions: This study demonstrates that brief advice training increases

the likelihood of smokers receiving cessation advice and consequently, a

reduction in peri operative smoking rate.

References:

1 Pearce A. Anaesthesiology 1984; 61: 576-584.
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Incidence of transurethral resection of the prostate syndrome
in a regional hospital

F. Peramo, Jesus. Maldonado-Contreras, A. Maldonado-Campos,
R. Escudero, E. Belinchon

Anestesiologia, Reanimacion y Tratamiento del Dolor, Anestesiologia,
Granada, Spain

Background and Goal of study: Transurethral resection of the prostate
syndrome (TURPS) may be a cause of death [1]. We conducted a study to know
the incidence of TURPS among patients undergoing TURP with intradural
bupivacaine.We aimed to identify those patients at greater risk and deter-
mine wich factors can predict outcome.

Materials and methods: For a period of 1 year (Nov. 2005 to Nov. 2006) all
patients at Hospital San Cecilio scheduled for TURP entered the study. Every
patient received a crystalloid preload (Hartmann’s solution 8-10 mL/Kg)
before spinal bupivacaine was administered (0.5%, 12 mg, L2-3/L.3-4, 27 G
needle) and afterwards patients received Hartmann'’s solution 100-150 mL/h.
Urologists used destiled water for TURP. Patient’s management was not
altered by being in the study and we prospectively recorded several vari-
ables of preoperative, intraoperative and postoperative period that would
explain outcome. Every variable was binary and we tried to determine both
variables associated with TURPS (chi square) and those that could predict
TURPS appearing (multiple logistic regression model, stepwise method of
variable selection). We used SPSS for windows 12.0 (p < 0.05 significant).
Results: 104 patients entered the study. Patient’s characteristics were
(mean = sd): age 72.38 + 2.3 years, weight 76 + 4.8kg, height 1.70 + 5.36 m,
length of operation 51.3 = 9.4 min and prostate size 67.26 = 14.64 gr. TURPS
appeared in 2 patients (1.9%): 1 patient complaint of visual disturbances
and agitation ([Na*]:123mEg/L) while the other patient had hypotension,
bradycardia (45bpm) and [Na*] was 132 mEqg/L. The variable associated
with TURPS was length of operation greather than 55 min and we didn’t find
variables that could predict TURPS (p < 0.05).

Conclusions: In our study TURPS incidence is similar to other studies and
this syndrome was associated with the surgery duration. No variable could
predict TURPS appearing.

Reference:

1 Gyomber D. BJU Int 2006; 97: 758-761.
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Preoperative carbohydrate improves postoperative patient
recovery after thyroidectomy

E. Monfort, S. Lauwick, A. Kaba, M. Lamy, J. Joris

Anesthesia and Intensive Care Medicine, CHU Liége, Liege, Belgium

Background and Goal of Study: Preoperative oral administration of carbo-
hydrate (CHO) improves preop patient comfort.” Its benefits on early postop
recovery remain controversial.® We investigated the effect of preop CHO on
patient recovery after thyroidectomy.

Material and Methods: After IRB approval and informed consent, 200 ASA I-
I women scheduled for thyroidectomy were enrolled in this randomized dou-
ble-blind study. Patients were assigned to preoperative (2-3 h before surgery)
oral administration of 50 g glucose in 400 mL H,O or 0.5 g aspartam in 100 mL
H,0. Anesthesia was maintained with sevoflurane in 50% O,:air. Analgesia
consisted of 2 mg/kg tramadol and 1g paracetamol given iv 30 min before the
end of surgery. Nausea, vomiting, antiemetics and analgesics requests, pain,
thirst, hunger, fatigue, and anxiety (100mm VAS) were recorded during 3
postop epochs: 0-2 h, 2-6 h, and 6-24 h. Data were analyzed using ANOVA,
chi? or Students’ t test when appropriate; P < 0.05 = statistically significant.
Results: Patients data were similar in the two groups. Incidence and severity
of PONV, and request for antiemetic did not differ between the two groups
during each of the three epochs. Preop CHO significantly improved postop
thirst (P = 0.01), hunger (P = 0.02), and fatigue (P = 0.02). Postop (24 h)
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paracetamol consumption (median: 2g vs 3g; P = 0.008) was also signifi-
cantly less in the CHO group. No effect on anxiety was detected.
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Conclusions: Oral preoperative carbohydrate improves postoperative
patient recovery but does not reduce the risk of PONV after thyroidectomy
References:
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Perioperative hyperglycaemia is similar in nondiabetic
morbidly obese and nonobese patients undergoing
prolonged laparoscopy

J. Pahaut, A. Kaba, A. DeRoover, M. Lamy, J. Joris

Anesthesia and Intensive Care Medicine, CHU Liege, Liége, Belgium

Background and Goal of Study: Surgical stress results in perioperative
hyperglycemia." Insuline resistance frequently develops in morbidly obese
patients.? We tested the hypothesis that perioperative hyperglycemia is greater
in nondiabetic obese patients than in nonobese patients.

Materials and Methods: After IRB approval, 30 ASA I-lll nondiabetic (normal
HbA1c and fasting glycemia) morbidly obese patients (BMI: 43.1 + 7.9 kg/m?)
scheduled for laparoscopic gastric bypass were compared to 20 nondiabetic
nonobese patients (BMI: 26.4 + 3.1kg/m? scheduled for laparoscopic
colectomy. Anesthetic technique (sevoflurane in O,:air) was standardized in
all patients. After surgery, all patients were administered Glucose 10%.
80 ml/h. Blood glucose was measured before premedication, at induction of
anesthesia, after tracheal intubation, every 30 min intraop, and then every
6 h postop for 24 h. Data (mean =+ SD) were analyzed using Students’ t test or
ANOVA for repeated measures when appropriate; P < 0.05 = statistically
significant.

Results and Discussions: HbA1c plasma concentrations were similar in
nonobese (5.5 = 0.5%) and obese (5.6 = 0.6%) patients. Intra- and postop
glycemia were not significantly different in morbidly obese and nonobese
patients (Fi.).
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Conclusion(s): Despite well-documented insuline resistance in obese
patients, surgical stress during prolonged laparoscopy results in similar hyper-
glycaemia in nondiabetic obese and nonobese patients

References:

1 Weissman C, Anesthesiology 1990: 73: 308-27.

2 Shenkman Z et al., BJA 1993: 70: 349-59.

https://doi.org/10.1017/50265021507000798 Published online by Cambridge University Press

1AP3-5
The use of remifentanil sedation in interventional radiology
S. Uddin, I. Renfrew, F.M.L. Dancey, G. Mandersloot

The Royal London Hospital Anaesthetics Department, Barts and the
London NHS Trust, London, United Kingdom

Background and Goal of Study: Advances in interventional radiology have
expanded the type of procedures performed in the radiology suite. While this
allows patients to avoid open surgery, the procedures can be prolonged and
painful, rendering ‘conventional’ sedation used by radiologists inadequate to
ensure patient comfort. Yet the increase in demand for anaesthesia has not been
matched by an increase in access to general anaesthesia and theatre time'.

We developed a protocol for the use of remifentanil as an alternative
analgesic/sedative administered as an infusion by a solo consultant anaes-
thetist (no additional theatre staff are required). All procedures are performed
in the radiology department.

Materials and Methods: Patients are referred by the radiologists and
assessed by the anaesthetist for suitability. Monitoring, including capnography,
is established. The dose of remifentanil required depended on patient phys-
iology and procedure, was given as a continuous infusion and ranged from 0.01
to 1 mecg/kg/min.

Results and Discussions: From August 2004 to December 2006, we per-
formed a total of 47 procedures under remifentanil sedation (26 male, 21
female, age range 24 to 86 years, ASA grades 2-5).

Procedures performed included: radiofrequency ablation of liver, renal or
lung tumours (20), percutaneous transhepatic cholangiography, dilatation &
stent insertion (18), occlusion of vascular supply (5), superior vena cava
stenting (3), insertion of percutaneous entrogastrostomy(1) Patient satisfac-
tion was high and no patient required conversion to general anaesthesia.
Conclusion(s): Whilst Remifentanil may not replace general anaesthesia for
painful interventional radiology procedures, it is safe and effective and
allows reduction in the demand on theatre resources.

Reference:
1 Martin ML, PH Lennox. Journal of Vascular and Interventional Radiology 14: 1119-1128.
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Complications and mortality in older surgical patients in
Catalonia, Spain

I. Marti, E. Vila, Z. Briones, J. Vallés, J. Canet

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

Background and Goal of Study: Ageing has been shown to bear a relation
to increased risk of perioperative morbidity and mortality. We aimed to
describe the characteristics of older surgical patients in Catalonia and to assess
the rates of perioperative complications and mortality in this population.
Materials and Methods: We analysed data for the population >60 yr old
extracted from a cross-sectional multicentre study that gathered pre-, intra- and
postop. information on a random sample of patients >18 years old undergoing
surgery (excluding obstetric) under general or regional anaesthesia. The soft-
ware SPSS.14 was used to compile descriptive statistics and compare quali-
tative variables with a x? test and quantitative variables with a Student t test.
Results and Discussions: Of a total population of 1966 patients, data were
extracted for 912 patients >60 yr. Complications arose during surgery in
28.5% of these older patients. Postop. complications developed in 18.7%.
The rates of intraop. and postop. complications were significantly lower in
the overall population, at 14.7% and 6.6%, respectively (p < 0.001). The
complication rates were significantly higher in the subpopulation of surgical
patients>80yr (intraop 39.9%; postop, 31.9%) (p < 0.01 vs. the patients
60-80yr old). The hospital mortality rate was 1.5% and the 3-month mortality
rate was 2.4% in the overall surgical population, whereas in patients >60 yr
the rates were 2.9% (p = 0.06) and 4.8% (p = 0.01), respectively. In patients
aged over 80 yr, hospital mortality was 6.5% (p = 0.06 vs patients 60-80 yr old)
and 3-month mortality was 10.1% (p = 0.02 vs the patients 60-80 yr old).
Conclusion(s): This study assessed the increased risk of perioperative
complications and mortality for surgical patients aged over 60 yr in
Catalonia. We observed that the incidence of complications and mortality in
patients over 80yr rises sharply. Our elderly surgical patients require diligent
monitoring and preventive measures.
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Potential to optimize preoperative medication

J. Brugger, J. Broscheit, S. Hoefer, T. Winkimaier, N. Roewer
Anesthesiology, University Clinic, Wuerzburg, Germany
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Background and Goal of Study: Anxiety is an important determinant of
perioperative stress that can be reduced by an appropriate procedure. Thus
a questionnaire was sent to 21 German university hospitals to elucidate the
current procedure.

Materials and Methods: The questionnaire was structured into 3 parts:
Part 1 included the kind of preoperative medication of ambulatory and sta-
tionary patients. The latter group was differentiated into adult patients and
children for cardiac surgery and non-cardiac surgery. Part 2 contained details
of the procedure. Part 3 dealt with subjective satisfaction of different
aspects of the premedication by the operator using a pseudodichtome four-
point-scale.

Results and Discussions: In the 21 interviewed German university hospitals
benzodiazepines were preferred. Mostly Midazolam was administered orally
for stationary and ambulatory patients. Patients for cardiac surgery received
prolonged effective benzodiazepines. Midazolam (0,5 mg/kg) is mostly used
for children and the oral way is preferred against the rectal. Most patients
received premedication by nurse on the peripheral station. The subjective
estimation of the success of premedication was 73% (SD + —10.25%). In
90% it was stated that an improvement of premedication is desirable.
Especially a high rating was attached to the importance of the anaesthesist
making premedication and narcosis in personal union, improvement of time
management and a stronger anxiolytic effect.

Conclusion(s): Benzodiazepines are the standard medicament for premed-
ication. Other medication as the intramuscular premedication has no more
rank in Germany and was left in favour of the oral application.

Patients of all age groups get Benzodiazepines with short half-life.
Benzodiazepines with long half-life are preferred for patients undergoing a
cardiac surgery. In spite of a contentment of over 70% there is a great neces-
sity of optimising anxiolysis and time management. The physician making pre-
medication and narcosis in personal union is desirable.

Reference:
Tolksdorf W: Preoperative stress. Research approach and methods of treatment. AINS;
1997 Oct: 32(3 Suppl): S318-24. Review.
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Attitudes of anaesthetists and surgeons to informed consent
A. Jamjoom, JG. Hardman, IK. Moppett

Anaesthesia, University of Nottingham, Nottingham, United Kingdom

Background and Goal of Study: The attitudes of patients’ to informed con-
sent have changed over the years', but there has been little systematic study
of the attitudes (and possible differences) of anaesthetists and surgeons in
this process. We aimed to describe the attitudes of medical professionals in
our local hospital to issues surrounding informed consent.

Materials and Methods: A custom designed questionnaire was administered
to a randomly selected cohort of 75 anaesthetists and surgeons. All answers
were selected from a 5-point scale: 1 - strongly disagree to 5 — strongly agree.
Results and Discussions: Surgeons and anaesthetists generally agreed in
their attitudes towards informed consent. Although the clear majority were
happy with the provision of informed consent in their practice, less than
25% had had formal training. Respondents were more inclined towards con-
sent as an ethical and legal obligation than being of benefit to the doctor-
patient relationship; anaesthetists were more likely to feel that informed
consent may reduce anxiety. Around 50% of both groups felt that informed
consent was inappropriate since most patients do not usually remember all
the information given to them. Although, in the UK consent can be taken by
any appropriately trained person, both groups were strongly opposed
to non-physician consent, anaesthetists more so. The majority of both
groups felt that major risks more common that 1:1000 should be disclosed;
a minority felt this for risks > 1:10,000. For minor risks, the majority favoured
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disclosure > 1:100, the minority for risk > 1:1000. UK case law does not set
a particular frequency of risk for disclosure. The level of the patient’s educa-
tion, inquisitiveness and seriousness of co-morbidity were more likely to
influence anaesthetists than surgeons. Neither group was particularly influ-
enced by patient’s sex or publicly versus privately funded healthcare set-
tings. Both groups favoured the provision of written information.
Conclusion: Surgeons and anaesthetists in the UK have similar attitudes to
informed consent, though anaesthetists may be more influenced by individual
circumstances than surgeons. Both groups tend towards informed consent
as an obligation rather than being of benefit to the patient.

Reference:
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National Institute for clinical excellence preoperative tests:
Is the consensus hard to get?

L. Cabral, T. Rodrigues, L. Nicolau, L. Ormonde, J. Figueiredo Lima

Anaesthesiology Department and Biomathematic Laboratory, Hospital de
Santa Maria and University of Lisbon Medical School, Lisboa, Portugal

Background and Goal of Study: It is routine in our preoperative consulta-
tion the evaluation of chest X-ray, lab tests and ECG, ordered previously by the
patient surgeon. In June 2003, the National Institute for Clinical Excellence
(NICE) published Guidelines defining the preoperative tests needed.
However the consensus was not obtained in some tests. The goal of our study
was to quantify the number of tests with alterations for each NICE indication, in
order to verify if there were significant differences between the group “don’t do”
and the group “without consensus”.

Materials and Methods: 268 records, two months of the Urology and
Gynaecology Anaesthesiology consultation were included. To guarantee
homogeneity in the classifying criteria of the tests, any examination with val-
ues out of the reference intervals, or any examination with anomalies in the
report was defined as altered. To test the equality proportions the Z-test and
Fisher exact tests were applied.

Results: Of the 268 records (ASA I-lll), 110 were M and 158 were F, with
57,07 years as the average age. The tests with alterations by type of NICE
indication are presented in the following table:

NICE Chest ECG Full blood Haemostasis  Renal
indication X-ray count function
Do thetest - 40 (28.4%) 18 (13,1%) - 19 (19.4%)
n = 141 n =137 n =98
Without 10(9.3%)*1 1(125%)*2 2(5.3%)*3 - 2 (4.3%) *4
consensus n = 107 n=328 n =38 n =47
Don’t do 8(5.4%) *1 9(8.0%)*2  11(18.1%)*3 10 (100%) 3(2.8%)*4
the test n = 148 n=113 n =84 n = 246 n =106
Tests with
alterations 18 (7.1%) 50 (19.1%) 31 (12.0%) 10 (4.1%) 24 (9.6%)
n = 255 n = 262 n = 259 n = 246 n = 251

Equal proportions tests, p-value: *1-0.2295; *2-0.2, (one-sided test 0.014); *3-0.341;
*4-0.643

Conclusion: The guidelines “don’t do” and “without consensus” seems to
have the same risk of not detecting alterations in all tests, except the ECG. In
those tests we may state that the two indications can be merged in to “don’t do
the test” indication. To complete this study it is important to evaluate the alter-
ations found in the tests, determining its importance in per operative period.
Reference:
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VIMA with sevoflurane versus balanced anesthesia in
pediatrics outpatient’s surgery. Is premedication really worth?
I.G. Cucereanu Badica, A.A. Bradi°, I.M. Grinpescu

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

Background and Goal of Study: “The simplest the best” seems to work in the
operating theater where children that receive only sevoflurane spend less time
in hospital than those premedicated or those that received balanced anes-
thesia. The aim of the study is to evaluate the perioperative evolution, inci-
dence of side effects and time spent in hospital for those children.
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Materials and Methods: After Hospital Ethics Committee approval 128 chil-
dren 2-10 years of age scheduled for tonsillectomy, adenoidectomy and cir-
cumcision were randomly assigned in 3 groups: the first group (B-41 pts) was
premedicated with 0,5 mg/kgc Midazolam given per os in 5 mL Ibuprofen sus-
pension and received propofol, opioids and muscle relaxants (balanced
anesthesia technique with intravenous induction), the second group (P-42 pts)
received just premedication and Sevoflurane and the third group (S-45 pts)
just Sevoflurane. All the children had an intravenous line and received
5mg/kgc hemisuccinate hydrocortisone preoperative and 15mg/kgc iv.
Paracetamol. We assess the time to spontaneous breathing, extubation,
Aldrete score = 9, the incidence of PONV and agitation and the hospitalization
time. Statistics used ANOVA, Mann-Whitney U-test and x test (*p < 0,05).
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Results and Discussions: The incidence of PONV was significantly statis-
tic lower in Groups Il and Il (VIMA groups), recovery was faster in Il group
compared with group . Agitation was practically present in all patients.

Time (min) Group | Group Il Group Il
Spont breathing 42 +23 3,1+17 28+138
Extubation 8,9 =41 57+29 56 27
Aldrete = 9 25 = 11 20+9 187
PONV 11 (27%) 4(9,5%) 4 (9%)*
Agitation (%) ~100% ~100% ~100%
hospitalization 8,3 hours 5,6 hours 5,2 hours

Conclusion(s): The incidence of PONV was lower and recovery was faster for
VIMA with Sevoflurane than for balanced anesthesia. Premedication had no
advantages but it was time consuming. Children have a strong fear of needles
and they prefer an anesthetic technique without needles. As long as we can
satisfy this preference and this have only advantages we see no reason not
todoit.

2AP1-2

Reaction time monitored patient maintained propofol
sedation: a volunteer safety study

S. Allam, C. Obrien, KJ. Anderson, A. Macpherson, GN. Kenny

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

Background and Goal of Study: Effect-site controlled patient maintained
propofol sedation (ePMS) was found to be safe and effective in patients having
dental surgery’, but when healthy volunteers deliberately attempted to over
sedate themselves, potentially unsafe levels of sedation were seen in a few
volunteers?. As a patient’s effect-site propofol concentration (Ce) increases,
their reaction time increases. We have now incorporated a reaction time mon-
itor into our current ePMS system’s handset. The aim of this study was to
assess whether this modification would reduce the risk of over sedation.
Materials and Methods: 20 healthy volunteers (ASA 1-2) were recruited
and an average baseline reaction time (RT) was recorded (handset button
pressed in response to its vibration). Propofol sedation was commenced at
Ce of 1 mcg/ml and the handset vibrated at one minutely intervals during
sedation to monitor RT. The volunteer could increase target Ce in increments
of 0.2 mcg/ml by double pressing the demand button, provided calculated Cp
(plasma concentration) and Ce had equilibrated within 10%. In addition, the
patient’s RT compared to baseline was used in an algorithm that would pre-
vent further increases or actually reduce target Ce if their RT was becoming
too slow. Volunteers were encouraged to use the button to make themselves
as sedated as possible. The study would end if verbal contact was lost, if SaO,
fell below 90%, if airway intervention was required, after 3 consecutive reduc-
tions in target Ce due to RT slowing or after 30 minutes if none of the above.
Results and Discussions: All 20 volunteers maintained verbal contact
throughout, and did not reach any unsafe end point. The average maximum
propofol Ce (range) was 1.7 (1.2-2.4) mcg/ml. The mean lowest SaO, (range)
was 97% (93-99%). No airway intervention was required in any volunteer.
Conclusions: This study indicates that the addition of reaction time monitor-
ing has improved the safety of propofol ePMS. It may be possible to use this
system in the absence of an anaesthetist.

References:

1 Chapman RM, Anderson K, Kenny GN et al. Anaesthesia 2006; 61: 345-349.

2 Anderson KJ, Leitch JA, Kenny GN et al. Anaesthesia 2005; 60: 235-8.

2AP1-3

Anesthetic management in a case of melkersson-rosenthal
syndrome

A.M. Castro E Melo, T. Pereira, N. Lages, J. Tavares

Anesthesiology, Hospital de Sdo Joao, Porto, Portugal

Background and Goals: The Melkersson Rosenthal Syndrome (MRS) is a
disorder of unknown etiology, with an incidence of 0.08% (1), clinically charac-
terized by the triad of chronic or recurrent orofacial edema, with edema of one
or both lips, recurrent unilateral or bilateral facial palsy and lingua plicata. We
are not aware of any reports on the anesthetic management of a case of MRS.
Material and Methods: A 64-year-old woman, 60 Kg, with MRS confirmed
by lip biopsy was submitted to shoulder arthroscopic procedure. She pre-
sented mild facial edema and volumous tongue (Mallampati 3). After intra-
venous midazolam (2 mg), an interscalene brachial plexus block was performed
with 30 mL of 0.5% ropivacaine. A 22 G/35 mm needle with a neurostimulator
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NH 12 Braun® was used to elicit a biceps contraction at a 0.4 mA current.
The block was complemented with a superficial cervical plexus block with
10mL of 1% lidocaine (23 G/25 mm needle).
Results: Regional anesthesia (RA) avoided the manipulation of the airway,
providing a proper sensitive block throughout the surgery with no unexpected
events. The association of MRS with edema of the airway poses problems
with airway management. The orofacial features of MRS include edema of
the face, lips, gingivae and buccal mucosa, anesthesia around the mouth
and facial palsy. Intraoral involvement may appear as palatal mucosa, sub-
lingual area, larynx and pharynx swelling (2). The facial and lip edema may
evolve rapidly (1). As to what relates to anesthesiology, there is one emergency
case report of a 21-year-old woman with MRS presenting with sudden upper
airway obstruction and cardiopulmonary arrest. Anesthesiologists must be
aware of the MRS as a possible, although rare, cause of edema of the larynx (1).
Conclusions: To the best of our knowledge this is the first report of the anes-
thetic management of a patient with MRS. Anesthesiologists must be aware
of MRS as a cause of problematic airway management and RA should be
preferred to minimize the risk of larynx edema.
References:
1 Jayamaha J, Anesth Analg 1993; 77: 95-7.
2 Wall R, Schullen E, Scheur MR et al, J Eur Acad Dermatol Venereol 2001; 15:
519-523.

2AP1-4

Unilateral spinal anesthesia versus conventional spinal
anesthesia in ambulatory lower abdominal surgery

I. Cindea, A. Balcan, V. Gherghina, G. Nicolae

Anesthesiology, Intensive Care, Emergency Clinical Hospital of Constanta,
Constanta, Romania

Background and Goal of Study: Unilateral spinal anesthesia offers anal-
gesia and operating conditions as good as standard spinal technique in out-
patient scheduled for lower abdominal surgery (1).

The objective of the prospective randomized current study is to evaluate
the two spinal anesthesia techniques with respect to recovery times, level of
patient postoperative comfort and anesthetic-related costs.

Materials and Methods: One hundred ASA I-ll, premedicated subjects
scheduled for hernioplasty were randomly allocated into two groups to receive
conventional (n = 50) and unilateral (n = 50) spinal anesthesia with 10 mg
hyperbaric bupivacaine. In unilateral spinal anesthesia group a lateral decubi-
tus position with the operative side down was maintained for 20 min, after
spinal injection. For both groups recovery times, postoperative effects profile
during a 5 days follow-up period, as well as costs were registered. 5 days after
the procedure, the patients were interviewed by telephone about analgesia
medication requirements after discharge, as well as occurence of headache
or backache.

Results and Discussions: Compared to bilateral spinal anesthesia, the
subjects receiving unilateral spinal technique had shorter recovery times
(120 = 56 min vs 240 = 70 min, p < 0.001) and lower pain scores at dis-
charge (14 = 13mm vs 32 = 30mm, p < 0.001). These patients had less
requirements for analgesic medication at home (22/50 vs 40/50, p < 0.001).
Frequency of headache (2/50 vs 9/50, p < 0.05) and backache (1/50 vs 6/50,
p < 0.05) registered lower values in unilateral spinal anesthesia group, too.
The anesthetic-related costs were also less for unilateral spinal technique
(102.14 + 30.82% vs 134.93 + 31.039%).

Conclusion(s): The unilateral spinal anesthesia technique is more cost-
effective than traditional spinal anesthesia for lower abdominal surgical proce-
dures in ambulatory setting, as it is associated with an earlier recovery, high
postoperative patient satisfaction and decreased costs.

Reference:

1 Song D. Anesth Analg 2000; 91: 876-881.

2AP1-5

Comparison of propofol-remifentanyl anesthesia versus
desflurane-remifentanyl anesthesia in obese patients whom
laparoscopic cholecystectomy planned

N. Karahan, K.U. Altunbay, T. Adanir, U. Ozgurbuz, G. Aran

Anaesthesiology and Reanimation, Izmir Ataturk Training and Research
Hospital, Izmir, Turkey

Background and Goal: In obese patients, due to increased fat tissue,
changes are seen in metabolism of anesthetic drugs. In outpatient surgery this
situation forms a severe problem. In our study, we aimed to compare propofol-
remifentanyl and desflurane-remifentanyl anesthesia methods in terms of
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preoperative hemodynamic and recovery properties in obese patients whom
laparoscopic cholecystectomy planned.

Material and Methods: After permission was obtained from ethical council of
our hospital, 60 patients who were between 18-65 years of age, matching ASA
I-Il classification, having BMI greater than 30 and undergoing laparoscopic
cholecystectomy were included in this study. Patients were randomly subdi-
vided into two groups and maintenance of anesthesia was achieved with
remifentanyl and propofol infusion in Group P (n = 30), remifentanyl infusion
and desflurane (1 MAC) in Group D (n = 30). During operation, dose of propo-
fol infusion and MAC value of desflurane were kept constant. According to
requirements opioid dose was increased or decreased. At the end of the
operation, quality of recovery was evaluated by Aldrete Recovery Scale. In
PACU, patients were followed for 2 hours in terms of hemodynamics, recovery
and pain.

Results and Discussion: It is understood that group D is more effective to
prevent tachycardia during intra-operative and post-extubation period than
group P. In each group when remifentanyl values during intra-operative
period is compared, it’s found that desflurane decreases intra-operative
remifentanyl requirement (p = 0,014). In each group, when SPO, values in
18t (P = 0,000) and 5" (P = 0,020) minutes after extubation are compared; a
statistically significant difference is found in group D than in group P. In each
group, when postoperative MAP values are compared, it is understood that
desflurane is more effective to decrease MAP values according to basal values
than propofol (p = 0,001). In group D, VAS values and post-op analgesic
requirement is found to be less (p < 0,05). In our study, when Aldrete Recovery
Scale is compared in each group, no statistically significant difference was
found (p = 0,110).

Conclusion: In our study, we determined that inhalation agent desflurane pro-
tects hemodynamic stability better, provides more rapid and qualified recovery.

2AP1-6

Quality of care in elderly patients for short urologic procedure
E. Antonopoulou, K. Papaioannou, K. Tataraki, E. Nikouli, G. Konstantinou
Anaesthesiology, General Hospital of Xanthi, Xanthi, Greece

Background and Goal of Study: The aim of the study was to evaluate the
incidence of side effects and patient’s satisfaction after short urologic pro-
cedures on a day case basis.

Materials and Methods: 60 geriatric patients were scheduled for short
elective transurethral surgical procedures. Participants were men, >65 yrs
(Mean 74 + 5), ASA I-Il. All patients were asked to follow pre-op and post-op
instructions. Anaesthesia was induced and maintained with fentanyl, propofol
and N20/02 and a laryngeal mask. Anesthesia time was 17 = 9 min, time
spending in the PACU was 23 + 11 min. Patients were discharged from the
unit according to the departmental criteria. A telephone interview followed
24 hours later. Patients were asked to evaluate their pain (VAS scale), nausea
and vomiting dizziness, drowsiness, headache, pruritus, allergies, continence
problems. They were also asked if they followed the given instructions, if they
preferred staying in hospital overnight, if they contacted their doctor or if they
were readmitted to the hospital, and finally their overall satisfaction (scale 1-5).
Results and Discussions: 92% of the patients were very satisfied (scale 1-5).
Pain was not the main problem in the participants (VAS score 0-3) but 52%
of them had discomfort during micturition. Nausea and vomiting had a very low
incidence of 1%. 23% had dizziness during the first six hours and 18% drowsi-
ness. 1 patient stated that he didn’t follow the instructions. 3 preferred to stay
overnight in hospital, although they didn’t have any complications. 1 patient
was readmitted to the hospital because of haematuria. There were no other
side effects. Finally 6 patients refused to be interviewed.

Conclusion(s): Ambulatory surgery seems to be safe in geriatric patients
for short urological procedures.

2AP1-7
Regional anaesthesia in ambulatory care - a Welsh survey
C. Janakiraman, D. McPherson, A.R. Wilkes, O. Adekanye

Anaesthetics, Cardiff University and University Hospital of Wales, Cardiff,
United Kingdom

Background: Regional anaesthesia (RA) is an attractive alternative for
many ambulatory cases due to excellent postoperative analgesia and rapid
recovery profile with excellent patient satisfaction [1]. In view of the early
ambulation and potential cost reduction associated with RA use, we carried
out a survey to determine the extent to which RA is practiced in Wales, UK.
Methods: Questionnaires were sent to 266 consultant anaesthetists in Wales
between August and October 2006. Information regarding the proportion of
anaesthetic practice involving day case and the use of peripheral neuraxial
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blocks were solicited. Data analysis included valid responses expressed as
a percentage of the total. The relationship between hospital type (University
and District General Hospital (DGH)) and the frequency of use of nerve blocks
were compared using Fisher’s exact test.

Results and Discussions: The response rate was 62%. The median (IQR)
experience of the consultants was 9 years (5-15). 59% of responding con-
sultants were from DGH, 28% from a University Hospital, 11% and 2% from
affiliated and specialist hospitals respectively. 15% of respondents had =50%
of ambulatory practice and 67% had <25% practice. There is no difference
in the practice of RA in ambulatory care between hospital types (p = 0.75).

Use of block Type of block

uL LL CNB

n =153 n = 149 n =157
Never 67 (44) 97 (65) 2(1)
Occasionally 69 (45) 43 (29) 62 (40)
Frequently 16 (10) 8(5) 87 (55)
Always 1(1) 1(1) 6 (4)

UL: upper limb block; LL: lower limb block;
CNB: central neuraxial block. Data = number (%).

Conclusion(s): CNB use in ambulatory care is more common than UL and LL
in Wales; this is comparable to the American practice. However lower limb
neuraxial blocks are more commonly performed than upper limb neuraxial
blocks which is in contrast to the American survey [2].

References:
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2AP1-8

Minimal anaesthesia care a cost effective alternative
for elective day surgery of the foot; A follow up of
162 consecutive patients

J. Jakobsson, Z. Turan, I. Turan

Department of Anaesthesia, Foot & Ankle Surgical Centre, Stockholm,
Taiwan

Background: Day surgery is increasing and simple, safe and effective
anaesthetic techniques are sought providing rapid recovery with a minimum
of side effects enabling a early discharge and high turnover of patients.
Material and Methods: We studied 162 consecutive patients undergoing
elective day surgery of the foot. All patients followed a simple and standard-
ised perioperative protocol; sedation dose of propofol and 0.3-0.4 mg alfen-
tanil, local anaesthesia in the operating area, washing and dressing while
patients’ were sedated, “light general sevoflurane anaesthesia”. Sevofluane
was introduced in a fresh gas flow of 2 I/min 2% per 2 breath up to 8% and
maintained until the patient was a sleep, did not respond to verbal command
or light painful stimuli OAAS 0. Sevoflurane was titrated in accordance to
clinical needs during the procedure. All patients were spontaneously breath-
ing through a face mask or laryngeal mask airway and breathing was
assisted only when necessary.

Results: One hundred and sixty two ASA 1-2 consecutive patients oper-
ated during June through November 2006 were studied, median age 46
(18-80) years, weight 71 (47-114) kg and length 171 (154-195) cm. Surgical
prrocedure were Hallux Valgus 65 (40%), ligament reconstruction 30 (18%),
dorsal kilektomi 22 (14%), Morton 14 (9%), ankle arthroscopy 10 (6%) and
miscellaneous 21 (13%). Median duration of the procedures was 15 (7-48)
minutes. All patients had an uncomplicated intraoperative course.

All but 2 patients walk out of the operating theatre escorted right after the

procedure and all patients were alert and drinking and taking oral analgesics
within median 16 (5-55) minutes and discharged within 2 hours median 42
minutes. Four patients experience emesis requiring intervention antiemetics
during the stay in hospital.
Conclusion: Sevoflurane is a feasible option for light general anaesthesia in
combination with local anaesthesia during elective foot surgery providing
good intraoperative conditions and fast emergence allowing for fast tracking
and early discharge.

2AP1-9

Disposable laryngeal mask airway better or worse than the
classical ima? A clinical feasibility study

J. Jakobsson, Z. Turan, A. Doolke, GB. Saros

Department of Anaesthesia, Foot & Ankle Surgical Centre, Stockholm,
Sweden
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Background: The laryngeal mask airway has become Gold Standard for air-
way management during Day Surgery. The Classical mask has recently been
challenged by a variety of different dispoable masks. The aim of the present
survey was to evaluate in clinical routine practice the usefulness of two differ-
ent disposable Lma; AMBU mask and Intersurgical mask.
Method: 189 ASA 1-2 patients undergoing elective day surgery in general
anaesthesia was studied. The patients were randomised to one of the three
Lma’s Classic, AMBU or Intersurgical.

All patients had an uncomplicated perioperative course no major compli-
cations or complaints were noticed during anaesthesia or recovery.

The nurse anaesthetists’ subjective comments are given in the tabe.
Conclusion: There are no major clinical differences between different laryn-
geal mask air ways. The AMBU mask seems reassuringly easy to use.

Classic AMBU Intersurgical
N = 63 N = 63 N =63
In place 1%t 57 63 53
attempt
Subjective
Ok 59 57 44
Leakage no 63 62 61
Any 2 1 1
complication change change change
mask mask mask
Taking out
Blood stained 5 0 6
During
Recovery
Any complaints
No 59 59 54
Small 3 3 6
Some 1 3
2AP2-1

Postoperative hyperalgesia after ambulatory surgeries using
remifentanil

K. Hwang, S. Lee

anesthesiology, Wooridul Spine Hospital, Seoul, Republic of Korea

Background and Goal of Study: The aim of this study was to investigate
whether remifentanil had any effect on post-operative pain and analgesic con-
sumption after ambulatory surgery like percutaneous endoscopic lumbar dis-
cectomy (PELD).

Materials and Methods: Eighty ASA patients with physical status 1 or 2
patients who underwent a PELD were enrolled in this study. They were
allocated randomly to receive one of two treatments; a fentanyl bolus of
0.7 pg/kg 5 min before the procedure and of 0.7 p.g/kg during the procedure
(n = 40, group F), or remifentanil, titration of the target effect-site concen-
tration (0.3-2.5 ng/ml) available throughout the procedure according to the
appeal of pain, level of sedation and side-effects (n = 40, group R). The
visual analogue scale of pain (VAS), the time and frequency of requiring anal-
gesia and the amount of requiring analgesics by patients and adverse drug
reactions such as nausea, vomit and hallucination were recorded for 2 hours
and 24 hours after surgery.

Results and Discussions: No significant differences were found in the
demographic characteristics. There were no significant differences in terms of
the recovery characteristics, incidence of complications. The study didn’t find
significant differences between the two groups on the cumulative morphine
requirement during the 2 hours and the 24 hours (p > 0.05). There were no
significant difference in terms of the postoperative VAS score between
remifentanil group (2.45 + 1.53,2.46 + 1.43) and fentanyl group (2.33 + 1.48,
2.5 * 1.39) during the 2 hours and the 24 hours (p > 0.05).

Conclusion(s): We conclude that analgesia using remifentanil for the
ambulatory surgery such as PELD does not significant effect on the postop-
erative pain.

2AP2-2

Use of elastomeric pumps in day surgery — assessment of
patient satisfaction

D. Factor, A. Koo, K. Raghavan, R. Blanco

Anaesthesia, University Hospital Lewisham, London, United Kingdom

Background and Goal of Study: In Orthopaedic cases performed in the
Day Surgery setting, the two commonest reasons for hospital admission are
poor postoperative pain control, and nausea and vomiting associated with
the use of opioids.
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Elastomeric pumps are a safe way of delivering a preset infusion of local
anaesthestic. They are associated with minimal complications, as well as
being simple to use, portable, economical, and disposable(1).

With the aim of decreasing re-admission rates due to poor pain control,
elastomeric pumps were introduced into our day surgery service(2). We were
interested in the level of patient satisfaction going home with this device.
Materials and Methods: We performed ultrasound guided regional anaes-
thesia on 51 consecutive patients undergoing shoulder keyhole surgery. 100%
of the blocks were considered successful and additional analgesia was not
required. The elastomeric pump was connected to an indwelling catheter at
the end of the procedure, and commenced on a background infusion of
Ropivicaine 0.2% at 5 mls/hr(3), with a PCA component of 5 mls, max every
25mins.

Over a 72 hour period we assesssed pain control, nausea and vomiting,
time to mobility, and patient satisfaction using a telephone questionnaire.
Results and Discussions: Patient satisfaction was excellent overall, with
the main complaint being lack of sensation. The average time to pump
removal was 49.3 hours, and 92.5% of patients were happy to use this tech-
nique again.

Conclusion(s): In Orthopaedic shoulder keyhole surgery, elastomeric

pumps provide a safe alternative for analgesia in day surgery patients, and

are associated with a high level of patient satisfaction.

References:
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2AP2-3

Postoperative pain management for shoulder arthroscopy in
ambulatory surgery: comparation between single injection or
continuous perineural infusion of local anesthetic

C. Botana, G. Agreda, |. Salgado, |. Vives, P. Cabre

Anestesiologia y Reanimacién, Hospital Vall d’Hebron, Barcelona, Spain

Background and Goal of Study: Postoperative pain after shoulder arthro-
scopy is a major concern, and management in an ambulatory setting even
more important. We compare postoperative analgesia after shoulder arthro-
scopy in patients with single injection and patients with an elastomeric device
and perineural perfusion of local anesthetic.

Materials and Methods: 73 patients ASA I-ll, without respiratory compro-
mise, aged between 18-65 years, programmed for shoulder arthroscopy in
an ambulatory setting, were divided into two groups: | single injection
(n = 41), and Il continuous perineural infusion (n = 35). After preoperative
interescalene braquial plexus block (group I: single injection after neurostim-
ulated needle location; group IlI: location, stimulated catheter placement,
and administration of local anesthetic) a general anesthesia was induced.
Postoperative pain was registered the 1st and 2nd nights, and at 24 h, 48 h,
and a week. Rescue analgesia consumption and complications were also
registered.

Results and Discussions: No statistical differences were found in demo-
graphical parameters in either group. Stadistical differences (p < 0.05) in
pain control according to verbal numeric scale were found the first night, at
24 and 48 hours at rest and during movement, with a lower pain score in
group Il. Oral rescue analgesic consumption was lower in group Il. Amount
of minor complications was larger in group I, but all of them were selflimited
and of no clinical significance (Horner’s Syndrome, recurrent nerve palsy.
Conclusion(s): Characteristics in the use of peripheral nerve blocks with
elastomeric pumps are better than single injection administration for outpa-
tient pain control: prolonged postoperative analgesia with fewer rescue anal-
gesia consumption, and a similar porcentage of complications was found.
References:
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2AP2-4
Patient satisfaction: are we singing from the same
songsheet?

A.M. Denner, S.A. Townley

Department of Anaesthetics, Royal Hampshire County Hospital,

Winchester, United Kingdom

Background and Goal of Study: Patient satisfaction constitutes one of the
four domains of effective healthcare governance as defined by the WHO (1).
The aim of the survey was to assess patient satisfaction with respect to the
anaesthetist-patient relationship.
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Materials and Methods: Patient satisfaction was assessed in a cohort of
80 adult day-case patients using the CARE questionnaire (2). The question-
naire contains 10 items exploring the non-technical aspects of the anaesthetist-
patient relationship which may be broadly divided into 3 areas: 1) emotional
support 2) respect for patient values 3) information-giving and education.
Patients were asked to rate the 10 items on a scale ranging from poor to
excellent. In addition, patients were asked to indicate how important the 10
items were to them and free comments were invited. Reponses were
obtained by post within 2 weeks of discharge.
Results and Discussion: The overall response rate was 70%. 91% of the
responders rated the items in the emotional support category as either very
good or excellent. Regarding the respect for patient values and information-
giving and education items, they were rated as very good or excellent in
72% and 74% of the responses respectively. 89% considered the items on
the questionnaire to be either moderately (30%) or very (59%) important.
Conclusions: An important indicator of quality of care is patient satisfaction
and we have demonstrated a high level through our survey. This study has
enabled us to implement changes to address the shortfalls that have been
identified. The free comments have been invaluable in this process of tailoring
our service to the patients’ specific needs.
References:
1 Scally G, Donaldson LJ. Clinical governance and the drive for quality improvement in
the new NHS in England. BMJ. 1998; 317: 61-5.
2 Mercer SW, Reynolds W. Empathy and quality of care. BJGP. 2002; S2 (supplement):
S1-S12.

2AP2-5

The patient experiences with the preoperative assessment
clinic (PEPAC): validation of a questionnaire
G.M. Edward, L.C.J.M. Lemaire, F. Oort, B. Preckel, H. de Haes

Anaesthesiology, Academic Medical Centre, Amsterdam,
The Netherlands

Background and Goal of Study: No comprehensive and validated ques-
tionnaire to measure patient experiences with the preoperative assessment
clinic (PAC) is available so far. We developed and validated the Patient
Experiences with the Preoperative Assessment Clinic (PEPAC) question-
naire, which can be used for quantitative measurements of patient experiences
to establish the quality level of care within one PAC or nationwide.
Materials and Methods: The NHS outpatient questionnaire was adapted
for the PAC, incorporating questions specific for anesthesiology. Both patients
and health professionals judged its content validity. To make the PEPAC
appropriate for quantitative measurements, dimensions were constructed fit
for statistical analysis along with single items. Each dimension consists of
multiple items that measure the same care aspect. Reliability was estab-
lished by computing Cronbach’s alpha coefficients. Construct validity was
assessed by correlating the dimensions with the patient’s overall care
appraisal (Pearson r). Also, these dimensions should explain a substantial
level of variance of the patients’ overall appraisal; therefore regression analy-
sis was performed.

Results and Discussions: After a pilot phase, the questionnaire was sent
to 700 consecutive patients (response 74%). Five scales measuring five
dimensions of patient experiences were constructed: reception (3 items),
waiting (6 items), the nurse (5 items), the anesthetist (20 items), and other
questions (15 items). Cronbach’s alpha ranged from 0.56 to 0.84, supporting
reliability of the PEPAC. Correlations between the dimensions and the
patients’ overall appraisal ranged from 0.22 to 0.56. Collectively, the five
scales explained 51% of patients’ overall appraisal.

Conclusion(s): The PEPAC is a comprehensive, reliable and valid instru-
ment to measure patient experiences with the PAC. It can determine the
areas of the PAC that require improvement in a single institute or be used to
compare the quality of care across institutions.
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2AP2-6

Is postdischarge nausea and vomiting very frequent after
day surgery?

M. Sa Monteiro, D. Moreira, F. Barros, A. Castro, P. Lemos
Anaesthesiology, Hospital Geral Santo Antdnio, Porto, Portugal

Background and Goal of Study: Postdischarge nausea and vomiting
(PDNV) may have an important impact on patient recovery after ambulatory
surgery. PDNV should be quantified to evaluate quality of health care after
ambulatory surgery. Our goal is to evaluate the patient complains at home,
quantify the incidence of NV, identify the risks and the possibility of reducing
that incidence.

Materials and Methods: We planned a prospective study with 592 ambulatory
surgery patients, collecting data from hospital stay and telephone interviews
24 h after surgery. All patients made intraoperative prophylaxis (dexamethasone
5mg ev + droperidol 0,625 mg ev) for PONV. Several variables were analysed in
order to find possible relations with NV incidence. We used Pearson correlation,
t-test, Kruskal-Wallis test and Chi-square test in this analysis.

Results and Discussions: Our sample included 320 females (54%), ASA I-IV,
46 + 17 years, surgery time 40 = 27 min. The incident of PDNV was 6,6%.
Independent variables associated with incidence of NV were: female gen-
der; pain, disturbed sleep, insufficient therapy and limiting activity at 24 h
(P < 0,01). We did not find any relation between age, anaesthesia time and
technique, surgery type, PONV at day surgery unit (DSU) or PONV therapy at
DSU (ondansetron) and PDNV.

Conclusion(s): The lower incidence of PDNV found suggests the need to
collected more data in order to identify more reliable conclusions.
Nevertheless, these results allows us to provide a better PDNV strategy, such
as a more aggressive control of pain. The authorswould also recommended
on female patients a rescue treatment for PDNV at home.

2AP2-7

Are our patients suffering too much after day surgery?
D. Moreira, M. Sa Monteiro, F. Barros, A. Castro, P. Lemos
Anaesthesiology, Hospital Geral Santo Antdnio, Porto, Portugal

Background and Goal of Study: Pain following hospital discharge may
have an important role on patient recovery after day surgery procedures.
Postdischarge pain should be assessed to evaluate morbidity and quality of
health care after ambulatory surgery. We determined the most painful pro-
cedures and evaluated pain 24 h after ambulatory surgery, quantifying the
incidence, intensity and associated risks.

Materials and Methods: We designed a prospective study with 592 ambula-
tory surgery patients, collecting data on hospital stay and by telephone calls
24 h after surgery. All patients were provided with take-home analgesia. Pain
scores, in numerical scale 0-3, were collected at 24 h postoperatively. Data
were analysed in two groups, those with moderate to severe pain (pain score
2-3) and those with no or mild pain (0-1). Several variables were analysed in
order to find possible relations with pain incidence. We used Pearson correla-
tion, t-test, Kruskal-Wallis test and Chi-square test in this analysis.

Results and Discussions: From our sample 320 patients females (54%),
ASA 1-4, 46 = 17 years, surgery time 40 = 27 min. The most painful proce-
dures included inguinal hernia repair, varicocele surgery and hemorrhoidec-
tomy (P < 0,01). The incidence of moderate to severe pain was 4,1%.
Independent variables associated with moderate and severe pain at 24h
were: higher level pain at PACU, disturbed sleep, insufficient therapy and
limiting activity at 24 h (P < 0,01). We did not find relation between age, sex,
anaesthesia technique, surgery time and PONV at day surgery unit (DSU) or
analgesic therapy at DSU.

Conclusion(s): Improvements in pain management after discharge appear
justified to provide a better and more comfortable recovery and accelerate
return to normal activity. The patients submitted to most painful procedures
and those with higher pain in PACU could benefit with a better rescue treat-
ment for pain at home.

3AP1-1

Is it possible to measure the abdominal pressure volume
relation before surgery?

J.P. Mulier, B. Dillemans, T. Declercq, T. Sablon

Anaesthesiology, AZ St Jan AV Brugge, Brugge, Belgium

Background and Goal of Study: The abdominal pressure volume relation
(APVR) is measured during a pneumoperitoneum.(1) If the APVR is
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known earlier therapeutic actions can differ. Goal of this study was to meas-
ure the APVR direct after induction and to compare it with the APVR during the
pneumoperitoneum.

Materials and Methods: Approval from the ethical committee was given.
10 Patients scheduled for a gastric banding who need a gastric tube with a bal-
loon are investigated After anesthesia induction the gastric tube is intro-
duced in the stomach and used to measure the gastric pressure during end
inspiration and expiration. The airway pressure is measured at the same
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time. Patient is volume ventilated with a tidal volume of 10 and 6 mi/kg. The
abdominal movement is free during a first measurement and is blocked by an
abdominal corset during a second measurement. After both measurements
ventilation is proceeded as clinical required.

The total compliance is calculated during abdominal fixation with two tidal
volumes. Without abdominal fixation part of the tidal volume pushes the
diaphragm down giving arise in gastric pressure. The airway pressure without
abdominal fixation is lower and allows to calculate the comparable tidal vol-
ume that should be used with abdominal fixation. The difference is the volume
blown in the abdomen. The concomitant intra-gastric pressure rise is used to
calculate the abdominal elastance. The intra gastric pressure at end expiration
without abdominal fixation is used as PVO calculated. At the start of the pneu-
moperitoneum the abdominal pressure volume relation with E and PVO are
measured as previously described. TOF is used to assures no change in mus-
cle relaxation. Both values of E and PVO are compared with a paired t test.
Results and Discussions:

E calc E meas PVO calc PV0 meas
Mean 4.76 3.23 7.2 7
st. dev. 1.52 1.34 1.3 0.7
Paired t test 0.362 0.044

Conclusion: PVO0 is correctly estimated while E is significant different. This
technique is not suitable to measure the E before the pneumoperitoneum.
Reference:

1 JPMulier Eur J Anesth 2006, vol23 s37. A124.

3AP1-2

Evaluation of a mechanical build model of the abdominal
pressure volume relation

J.P. Mulier, B. Dillemans, L. Heremans, A. Vanlander
Anaesthesiology, az St Jan AV Brugge, Brugge, Belgium

Background and Goal of Study: We calculated the pressure volume relation
(PVR) of several theoretical mechanical models. We found that a half rigid
sphere with one elastic membrane behaves initial linear and probably com-
parable to the abdominal PVR. We have build such a mechanical model and
wanted to test its PVR.

Materials and Methods: No approval from the ethical committee was needed
as no patients or animals were investigated in this study. A half rigid sphere of
25 mm radius is covered with an elastic membrane. Water is injected with an
increment of 2 ml till an elevation of 40 mm is reached. The pressure is measured
with a pressure transducer in mmHg and the elevation above the sphere is
measured in mm. A linear fit is made using the least square with R? as fit qual-
ity. The maximum elevation up to the radius with a fit quality of 0.99 is calculated.
Results and Discussions: Graph 1 shows the measured pressure volume
relation and the measured elevation volume relation. The fitted line using the
data points up to an elevation of the radius gives an R? of 0.999 and is given on
the same graph.
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Conclusion: A half rigid sphere covered with an elastic membrane behaves
linear with an elevation up to the radius. This model is a possible explanation
for the linear abdominal elastance behavior (1).

Reference:

1 J.P. Mulier Eur J Anesth 20086, vol 23 s37. A124.

3AP1-3

Is CO, leakage or absorption important during measurement
of the abdominal pressure volume relation in a
pneumoperitoneum?

J.P. Mulier, B. Dillemans, A. Luijten, R. Nieuwenhuizen

Anaesthesiology, az St Jan AV Brugge, Brugge, Belgium
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Background and Goal of Study: We measure the abdominal pressure inflated
volume relation at the beginning of a pneumoperitoneum. We assume that CO,
absorption and leakage during the initial measurements is minimal. We wanted
to test if absorption or leakage during a period of 5 minutes disturbs the
measurements.

Materials and Methods: Approval from the ethical committee was given. 10
Patients scheduled for a laparoscopic operation are included in this study. One
trocar is placed and inflation is stopped when abdominal pressure reaches
15 mmHg. We measured the abdominal pressure at 1 and at 5 minutes after the
insufflation stop and analysed with the paired t test. No medication was given
in bolus, no inhalation concentration was changed, no surgeon was allowed
to touch the patient and table position or ventilation remained unchanged.
Results and Discussions: The insufflator stops when 15 mmHg is reached
during inflation. The insufflator is closed and the abdominal pressure stabilises
in the first minute around 14 mmHg and stays constant. Table 1 gives the mean
and standard deviation together with the paired t test.

After 1 minute After 5 minutes

mean 14,01 13,94
st dev 0,5858517 0,6040603
t test 0,132303

No statistical difference with the paired t test was found between both meas-
urements suggesting that absorption and leakage do not play an important
role during the measurement of the abdominal pressure volume relation.
Conclusion: Leakage is minimal and absorption is small in the first 5 minutes
during a pneumoperitoneum.

Reference:

1 J. P. Mulier Eur J Anesth 2006, vol 23 s37. A124.

3AP1-4

Effect of desflurane on the abdominal pressure volume
relation without muscle relaxants

J.P. Mulier, B. Dillemans, K. Verbeke, F. Akin

Anaesthesiology, Az St Jan AV Brugge, Brugge, Belgium

Background and Goal of Study: Relaxes desflurane the abdominal muscles
without muscle relaxants? The use of the abdominal pressure volume relation
(1) allows the evaluation of the effects of desflurane on the abdominal mus-
cles. We found in previous studies that only the pressure at zero volume (PV°)
changes with muscle relaxation. Goal of this study was to test if elastance (E)
or PV0 changes with 1,5 Mac versus 0,5 MAC desflurane in air/oxygen.
Materials and Methods: 20 patients, ASA class |, Il or Il between 21 and
75 years old 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 ug, and suc-
cinylcholine 100mg. Anaesthesia was maintained with a remifentanyl infusion
of 0,5 ug/kg/minute. and patients were ventilated with 50% O,/N,O. Desflu-
rane was given randomly at 0,5 or at 1,5 Mac and followed by 1,5 or 0,5 Mac
in a 50% O,/air concentration. When end tidal concentration was stable the
abdomen was inflated with calculation of E and PVC. 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 between two meas-
urements. A paired t test was used to analyse the difference between 0,5 and
1,5 mac for E and PV°.

Results and Discussions:

E 0,5 mac E 1,5 mac PV° 0,5 mac PV° 1,5 mac
mean 2,76 2,81 6,2 54
st dev 0,87 0,94 0,4 0,7
paired t test 0,262 0,045

Table 1 gives the mean and standard deviation for E and PV0at 0,5 and 1,5 mac
with the paired t test. PV° did fall significantly with increasing concentration
of desflurane while E remained unchanged.

Conclusion: Desflurane has some independent muscle relaxant effect lower-
ing PV® without affecting E.

Reference:

1 J. P. Mulier Eur J Anesth 2006, vol 23 s37. A124.

3AP1-5

Online monitoring of propofol in expiratory air in patients
undergoing total intravenous anaesthesia

C. Hornuss, S. Praun, J. Villinger, M. Dolch, G. Schelling

Department of Anaesthesiology, University of Munich, Munich, Germany
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Background and Goal of Study: Propofol is an aromatic compound with low
water solubility and low vapour pressure (0.142 mmHg at 20°C). These proper-
ties could allow diffusion of propofol through the alveolocapillary membrane
and detection of volatile propofol in exhaled breath of patients undergoing
total intravenous propofol anaesthesia with this substance.

The aim of this study was to detect propofol in exhaled breath and to exam-
ine the relationship between propofol in exhaled breath and propofol whole
blood levels in patients undergoing total intravenous anaesthesia.
Materials and Methods: Eleven patients received target controlled infusion
of propofol during neurosurgical procedures.

For detection of volatile propofol a gas analysing system based on ion mol-
ecule reactions coupled with quadrupole mass spectrometry’ was used.
The system was directly connected to the endotracheal tube by a T-piece
and 50ml/min of breathing gas were continuously analysed for propofol
concentrations. Propofol whole blood levels were determined by liquid chro-
matography tandem mass spectrometry.

Results and Discussion: Propofol could be detected in exhaled breath of
patients undergoing propofol anaesthesia. A close interindividual correlation
between propofol levels in exhaled breath and propofol whole blood levels
was found (2 = 0.722 of 49 measurements in eleven patients). Correlation
between expiratory breath and blood propofol levels within individual
patients ranged from r> = 0.615 to r? = 0.970. Expiratory propofol levels fol-
lowed changes in propofol whole blood levels within less than 60s.
Conclusions: Analysis of propofol in exhaled breath by ion molecule reac-
tion mass spectrometry allows monitoring of relative changes in propofol
whole blood concentrations. This could permit non-invasive routine estima-
tion of propofol blood levels in patients undergoing total intravenous anaes-
thesia similar to monitoring of MAC with volatile anaesthetics.

3AP1-6

Performance of a tactile adductor pollicis close-loop control
for managing stable paralysis levels in abdominal surgery.

A. Dhollander, E. Schiffer, I. Madzar, C-E. Klopfenstein

Anesthesiology, CHU-Geneva, geneva, Switzerland

Background and Goal of the Study: Performance of many automatic mus-
cle relaxants close-loop [C-L] control systems are generally excellent. As meas-
uring the performance of a clinician closing the loop with a simple tactile
monitoring remains poorly documented (1), the goal of the present trial was
to measure the performance of clinicians managing a full manual C-L control
with tactile adductor pollicis TOF counting [TOFc].

Methods: After IEC approval, twenty ASA I-Il written consenting adult patients
scheduled for elective lower abdominal laparotomies were anesthetized
(sufentanil/propofol/ mivacurium or cis-atracurium), intubated and meca-
nically normoventilated. The muscle relaxant perfusion was adjusted to tar-
get two TOFc levels: either 1 or 2. TOFc and muscle relaxant perfusion were
concomitantly assessed every 5 min during the first 60 min and, thereafter, at
15 min intervals until the end of the surgery. Thenar and oro-pharyngeal tem-
peratures were controlled and maintained, by different warming devices,
above 32.5 and 35.9°C, respectively. For each patient, the manual C-L con-
trol performance was defined by the ratio: total number of TOFc 1 or 2
episodes/total number of control periods.

Results: The data collected, expressed as [median]-p10/p90] were: age
(years)[68] 49/80, weight (kg)[73] 46/82, height (cm) [171]-160/177; muscle
relaxant infusion durations (min) [207-111/365]. Descriptive statistics the
TOFc based C-L control observed are detailed below:

Total number of TOFc 1or 2 episodes [19]-10/30
Total number of control periods [21]-15/33
Performance of manual C-L control [0.89]-0.72/1

Conclusion: The performance level obtained with the present manual C-L
control should appear quite attractive for all the clinicians concerned for
producing stable paralysis levels by such a simple, robust but reliable
metho-dology.

Reference:

1 Pedersen NA al. Ugeskr Laeger 2000; 162: 6532-5.

3AP1-7

The effect of volatile anaesthetic agents on filtration
efficiency

C. Cann, A.R. Wilkes, J.E. Hall, D. Chethan, M.A. Hampson

Anaesthetics and Intensive Care Medicine, Cardiff University, Cardiff,
United Kingdom

Background and Goal of Study: The European standard for breathing sys-
tems filters (BSF) tests filtration performance by challenging filters with an
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aerosol of sodium chloride particles (1). Volatile anaesthetic vapours are
organic molecules and may affect the filtration performance of certain BSF dur-
ing anaesthesia (2). Therefore, the filtration performance of the Filta-Therm BSF
(Intersurgical Limited, Wokingham, UK) was measured following exposure to
sevoflurane and isoflurane.

Materials and Methods: The pressure drop across all samples was measured
at a flow of 30 Lmin~". Five samples were then exposed to sevoflurane at the
following: 1.8% for 1 h, 3.6% for 1 h and 3.6% for 4 h. This was repeated for
isoflurane at 1.2% for 1h, 2.4% for 1h, 2.4% for 4h. Five samples were
exposed to air only for 1 h and five were not exposed. The filtration perform-
ance was then measured using a Moore's test rig (SFP Services, Christchurch,
UK) at a flow of 30 Lmin~". One-way analysis of variance (SPSS 14, SPSS
Inc. Chicago, Il) was used to analyse the penetration results with anaesthetic
(sevoflurane (3 groups), isoflurane (3 groups), air or no exposure) added as a
factor.

Results and Discussion:
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Conclusion: Neither volatile anaesthetic has a clinically significant affect on
filtration efficiency on this BSF (p > 0.05).

References:

1 British Standards Institution (BSI). BS EN 13328-1: 2001. London: BSI, 2001.

2 Wilkes AR. Br J Anaesth 2005; 95: 577P.

3AP1-8
The validity of esophageal temperature during open chest

surgery
S.K. Liu, R.SC. Wu, B.C. Lin

China Medical University Hospita, Departments of Anesthesia, Pain Service
and Critical Care Medicine, Taichung, Taiwan

Background and Goal of Study: Accurate monitoring of core body tem-
perature is vitally important in patients during major surgery under general
anesthesia. In the operation room, core temperature can be measured at var-
jous sites, such as the lower esophagus, nasopharynx, pulmonary artery and
tympanic membrane.’

Liver transplantation® with procedure for esophageal temperature monitor-
ing closed to the measurement sites of esophageal temperature recording may
cause faulty readings. We hypothesize that esophageal temperature would
be affected by ambient environment and surgical manipulations during the
procedure. This study investigated the validity of esophageal temperature in
open chest surgery with full lateral position.

Materials and Methods: We studied 32 adult patients undergoing thoracic
surgery placing in the full lateral position. Patients with hypothermia (<36°)
or already being hyperthermic (>38°) before entrancing the operating room
were excluded. The operating room was kept at a temperature of 22 + 1°C.
General anesthesia was maintained with sevoflurane, and the fresh gas flow
was 2 L/min constantly throughout the surgery. Tympanic and esophageal tem-
peratures were measured by temperature probes. All core temperatures were
recorded at 15-minute intervals following induction of anesthesia and through-
out the surgery.

Results and Discussions: Esophageal temperature (Te) correlated well with
tympanic temperature (Tt) before chest opening but significant difference was
observed after chest opening (p < 0.05, paired t-test). The difference of Te
at different time after chest opening was also significant difference with Tt by
using mixed model analysis. Te is influenced by both dependent lung, warmer
part, and nondependent lung, cooler part. The mixed effects of perfusing blood
temperature of the esophagus and cooler surroundings adjacent to the esoph-
agus lower Te.
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Conclusion(s): Te is affected during open chest surgery and the validity is
not reliable. Tt is still a proper site for monitoring during open chest surgery.
References:

1 Sessler DI Anesthesiology 1998; 89: 1298-1300.

2 Russell SH & Freeman JW. British Journal of Anaesthesia 1995; 74: 415-418.

3AP1-9

The liver-vein catheter: a feasible tool to assess hepatic
oxygenation and metabolism in partial hepatectomy

A. Vogt, C. Pulver, V. Hartwich, D. Inderbitzin, S. Jakob

Department of Anesthesiology, University Hospital Bern, Bern, Switzerland

Background: Hepatic resection is associated with high morbidity [1].
Reported complications include: hemorrhage, biliary leakage and transient liver
failure [2]. To reduce intraoperative blood loss low central venous pressure [3]
and non-selective intermittent hepatic pedicle clamping has been suggested
[2]. The effects of these manoeuvres on liver oxygenation are unknown. We
assessed the feasibility of perioperative liver-vein catheterization for the
measurement of hepatic oxygenation.

Methods: 9 patients scheduled for partial hepatectomy were included. A
CCO/SVO2 pulmonary artery catheter was inserted in a hepatic vein using
fluoroscopy and the correct position confirmed with a small amount of contrast
medium. Time from start insertion to the correct positionning, length of
catheter insertion and complications were recorded. Pressure and hepatic-
vein saturation were continuously recorded.

Results: Mean placement time was 16 minutes and correct position was
achieved at 35-40 cm. No complications occured. In the table data are pre-
sented as mean (SD).

Invasive art. CVP Liver-vein Liver-vein- Inspired
pressure [mmHg] pressure saturation [%]  oxygen
[mmHg] [mmHg] fraction [%]
Before 70(6) 8(3) 12(9) 75(10) 38(4)
resection
During 70(10) 5(2) 6(4) 67(18) 36(2)
resection
After 70(6) 6(2) 8(8.) 67(22) 36(2)
resection
ANOVARM p = 0.967 p=0.009 p=0476 p=0.784 p =0.165

Conclusion: Insertion of a liver-vein catheter for monitoring during partial
hepatectomy is feasible and valuable to assess liver oxygenation and
metabolism.

References:

1 Jarnagin, W.R., et al., Ann Surg, 2002. 236: 397-406.

2 Aldrighetti, L., et al., J Surg Oncol, 2006. 931: 86-93.

3 Wang, W.D., et al., World J Gastroenterol, 2006. 12: 935-9.

3AP2-1

Monitoring with Narcotrend (NT) or standard
anaesthesiologists technique (SAT) during anesthesia with
desflurane-remifentanil in major gynaecological surgery.
Our experience

S. Pirri, L. Scimeca, M. Farbo, G. Alagna, F. Giambartino

Anesthesia and Intensive Care D.A.R.E., Policlinico Universitario, Palermo
(PA), Italy

Background and Goal of Study: To compare the influence of the monitor-
ing with NT or SAT (based on the classic clinical parameters), during anaes-
thesia with desflurane (D) and remifentanil (R).

Materials and Methods: 20 patients (ASA I-Il) candidate to elective major
gynaecological surgery have been randomly assigned in 2 groups that received
D-R under the guide of NT monitoring (group A) or SAT (group B). Premedication
in both groups: atropine 0,01 mg/kg, ranitidine 50 mg i.v. At the induction of
anaesthesia all the patients received propofol 2mg/kg and remifentanil
0,25 mcg/kg/min. After muscle paralysis (cisatracurium 0,2 mg/kg) and endo-
tracheal intubation, D has been administered (at MAC 1) with FGF 4 L/min in
0, 50% mixture for 3 min that it came then reduced to 0.5 L/min. The D came
therefore titrated (up and down technique) in order to obtain a NT index
score of “D0-E1” during maintenance (group A). In the group B the D titration
has been guided by the observation of clinical parameters which cardiac fre-
quency, arterial pressure, spontaneous movements. The times of recovery
were recorded. The vaporiser of the D has been weighed at the beginning
and the end of every participation and the gas consumption for every patient
has been calculated.
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Results and Discussions: The 2 groups were similar for demographic data,
medium dosage of R and duration of anaesthesia. The group A has received
a smaller amount of D (391,7 mg/min) regarding the group B (444,6 mg/min)
(P = 0.003). The times of recovery not deferred meaningfully between the 2
groups: time eyes opening group A: 4.1 = 1.8 min, group B: 4.5 = 2.1 min. The
mean end tidal% D to obtain a NT index of DO-E1 was 4.8.

Conclusion(s): Our data suggest that during anaesthesia with D-R in closed
circuit 0,5 L/min in O2 50% mixture, in major gynaecological surgery, NT mon-
itoring has concurred a reduction in the consumption of D, while minimal dif-
ferences in the reduction of the times of recovery regarding the monitoring
with SAT have been observed.

Reference:

Anesth Analg 2005; 101: 427-434.

3AP2-2

Changes of electroencephalographic bicoherence induced by
hypothermia
S. Hagihira, M. Takashina, T. Mori, T. Mashimo

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

Background and Goal of Study: We previously investigated the changes of
EEG bicoherence, the degree of phase coupling among the frequency compo-
nents of a signal, during anesthesia. We found two dominant peaks were
emerged in bi-frequency space during anesthesia. We defined those peak
heights as pBIC_low and pBIC_high, and their frequencies as fBIC_low,
fBIC_high. Here we investigated the effect of hypothermia on those peaks.
Materials and Methods: After IRB approval and obtained informed consent
from the participants, we enrolled 10 patients (either gender; 51-79 yr) who
underwent elective cardiac surgery using cardio-pulmonary bypass (CPB).
Anesthesia was induced with propofol using target controlled infusion (TCI)
system followed by fentanyl and vecuronium. Besides the monitors for cardiac
surgery, BIS-Plus probe was attached and raw EEG wave data as well as
BIS and other EEG derived parameters were continuously recorded on a com-
puter and processed using our original software BSA for BIS. Anesthesia
was maintained with propofol (TCl was set at 1.5-2.0 ng/ml) and fentanyl.
Just before starting CPB, target of propofol was set at 1.0 wg/ml and was
kept until body temperature (BT) was returned to 35.0°C. We measured
those parameters at 3 points; (1) when BT was decreased to 35.0°C, (2) dur-
ing CPB at 28.0°C and (3) when BT was returned to 35.0°C.

Results and Discussions:

Pre (35.0°C) CPB (28.0°C) Post (35.0°C)
pBIC_low 35.9 = 9.0(%) 24.6 + 7.0(%) 39.1 * 8.6(%)
pBIC_high 35.1 + 8.9(%) 28.2 + 5.5(%) 34.3 + 5.6(%)
fBIC_low 4.1 * 0.4(H2) 2.3 + 0.3(H2)* 4.5 *+ 0.3(H2)
fBIC_high 9.1 + 0.8(H2) 5.3 = 0.7(Hz)* 9.5 + 0.9(H2)
*p < 0.05

We previously showed that fBIC_high was decreased while fBIC_low
remained around 4.0 Hz when the concentration of anesthetic was increased.
Thus changes of EEG bicoherence during hypothermia was quite different from
those when the concentration of anesthetic was increased.

Conclusions: Hypothermia altered the phase coupling of EEG in different
way of the anesthetics.

Reference:

1 Hagihira S et al. Anesthesiology 2002; 97: 1409-15.

3AP2-3

Does AEP monitoring reveal changes in anesthetic depth
during one lung ventilation in sevoflurane anesthesia?

J. Tyczka, P. Ciszewski, M. Skrzypczak, A. Mikstacki, J. Nadolski

Intensive Care Department, Pulmonary Diseases and Thoracic Surgery
Center, Poznan, Poland

Background and Goal of Study: One lung ventilation (OLV) during thoracic
sugery is associated with rapid and significant changes in alveolar ventilation
and blood perfusion in the dependent lung. The inhalation anesthesia with
sevoflurane, an agent with the low blood solubility is regarded as a save
method that protects patients from the intraoperative awareness and ensures
quick recovery. In our prospective study we evaluated changes in the depth of
anesthesia measured by the AEP Monitor/2 (Danmeter) during two lungs ven-
tilation (TLV) and OLV in patients under combined anesthesia with sevoflurane.
Materials and Methods: 24 patients, aged 52.8 = 17.4 yrs undergoing
lung resection due to primary lung cancer or metastasectomy were enrolled.
Thoracic epidural analgesia (catheter T5-6, bupivacaine 0.25%, fentanyl


https://doi.org/10.1017/S0265021507000798

100 mcg) and induction with propofol (2 mg - kg™, fentanyl (3 mcg - kg~") and
rocuronium (0.6 mg - kg~') were used. After intubation with double-lumen
endobronchial tube both lungs were ventilated with sevoflurane in oxygen
with end-tidal concentration adjusted to achieve AAlI 15-25. The adjusted
concentration of sevoflurane was maintained during OLV. Average AAI dur-
ing TLV, initial 10 min of OLV and remaining period of OLV were analyzed and
compared. Patients were observed for signs of inadequate anesthesia and
reviewed for the intraoperative awareness.

Results and Discussions: Average AAl during initial 10 min of OLV was higher
than during TLV (18.8 = 4.9 vs 16.9 = 3.9, p < 0.005) and higher than AAl in
the remaining period of OLV (18.8 = 4.9 vs 17 * 4.2, p < 0.05), with the max-
imal increase to 27.1 * 7.6 (18-40). The peak AAl value appeared at 4.3 + 2
min and returned to baseline at 7.9 = 2.4 min after OLV had been started. The
initial sevoflurane concentration had to be increased in 4 pts (16.7%) with
AAI > 35 and signs of inadequate anesthesia. Mean sevoflurane concentration
was 0.97 = 0.2% and showed a negative correlation with the age (r = —0.67,
p < 0.05). No incidents of intraoperative awareness were observed.
Conclusion: The depth of sevoflurane anesthesia during OLV may change
rapidly. Monitoring the depth of anesthesia helps to avoid unsuspected
awareness.

Reference:

Janshon GP, Anesthesist 1998; 47: 52-7.

3AP2-4

BIS as predictor of anterograde amnesia in nasal midazolam
administration

M.J. Estruch-Pérez, J. Sanchez, M.T. Richart, J. Soliveres, C. Solaz

Anesthesiology and Critical Care, Dr. Peset University Hospital, Valencia,
Spain

Background and Goal of Study: Surgery room memories or venopuncture
may be unpleasant. Nasal midazolam has a good pharmacokinetic profile
and can be used for premedication’. The objective is to assess the sensitiv-
ity and specificity of BIS level under 90 to determine anterograd amnesia
after 10 mg of nasal midazolam administration.

Materials and Methods: After ethics committee approval, written informed
consent was obtained from 42 ASA I-lll consecutive patients scheduled for
any surgery and included in a prospective study. Patients with a body mass
index more than 35, possible pregnancy, benzodiazepine sensitivity or allergy,
psychiatric disease or medication, drug or ethanol abuse, myasthenia gravis,
rhinitis and nasal obstruction were excluded. BIS levels (Aspect A2000, soft-
ware rev3) and standard monitoring was started and recorded at basal, after
administration of 10 mg midazolam (1 ml, 5 mg into each nostril). Time to BIS
under 90 (BIS < 90) was defined as the time until BIS values reached 90 or
less for at least 4 minutes. When BIS < 90 was reached (test positive) or
after 15 minutes (BIS > 90, test negative) an intravenous line was placed
with an 18G standard canula. After surgery, the patients were asked for
venopuncture recall. BIS < 90 was defined as true positive (TP) without
recall or false positive (FP) with recall. BIS > 90 was defined as true negative
(TN) without recall or false negative (FN) with recall. Sensitivity (S), specificity
(E), positive predictive value (PPV) and negative predictive value (NPV) were
analysed. Results are expressed as number (percent) or mean = SD.
Results and Discussion: Results are shown in the table.

Amnesia No amnesia Total
BIS < 90 33 (TP) 3 (FP) S=971%
BIS > 90 1 (FN) 5 (TN) E =62,5%
Total 34 (81%) 8 (19%)

Time to reach BIS < 90 was 5,57 = 2,17 min. PPV was 91,7% and NPV was
83,3%. Benefits of midazolam include anterograde amnesia and reduction in
reported undesirable event recalls.

Conclusion: These results suggest that BIS < 90 is a good test to predict
anterograde amnesia after 10 mg midazolam nasal administration.
Reference:

1 Malinovsky J.-M. et al. BJA 1993; 70: 617-20.

3AP2-5

The difference between BIS guided vs. BIS unguided
anesthesia in off pump coronary artery bypass grafting
surgery

N. Karanovic, I. Husedzinovic, N. Nikic, M. Carev, Z. Dogas
Anesthesiology and Intensive Care, University of Split School of Medicine,
Split, Croatia

Background and Goal of Study: Clinical evaluation of BIS is still contro-
versial (1). The aim was to find out the difference regarding amount of used
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anesthetic agents between BIS guided vs. BIS unguided anesthesia, during off
pump coronary artery bypass grafting surgery (OPCABG).

Materials and Methods: After Medical Ethics Committee approval and writ-
ten consent, patients scheduled for OPCABG surgery were randomly assigned
into BIS (B) and control (C) groups. Excluding criteria: diabetes, liver and renal
impairment, carotid circulatory insufficiency. In B group anesthesia was main-
tained according to BIS values at 40-45, whereas in C group according to
anesthesiologist’s estimation and experience. The total amounts of midazo-
lam and fentanyl were compared at the end of anesthesia. End tidal sevoflurane
(ETsevo) values were compared at 5 time points (S1-S5) according to par-
ticular surgery procedures. Ventilation was maintained with 50% oxygen in air,
mean arterial pressure (MAP) between 70 and 85 mm Hg, heart rate between
60 and 90. The usage of other agents was registered. GLM for repeated meas-
ures, x? and t tests were used for statistical analysis; p < 0.05 was considered
statistically significant.

Results and Discussions: There was no difference between the groups
regarding gender (p = 0.31), age (p = 0.77), body mass (p = 0.34), body height
(p = 0.13), duration of anesthesia (p = 0.70) and surgery (p = 0.78).

Agent B group (n = 23) C group (n = 25) p

Fentanyl (mg) 1.66 = 0.34 1.49 = 0.26 0.060
Midazolam (mg) 38.04 £ 7.15 35.60 + 9.50 0.320
ETsevo 1 (S1) 1.23 +0.34 1.06 + 0.36 0.090
ETsevo 2 (S2) 1.31 £0.22 1.08 = 0.25 0.001
ETsevo 3 (S3) 1.17 £ 0.19 1.25 + 0.41 0.380
ETsevo 4 (S4) 1.10 + 0.26 0.94 +0.24 0.030
ETsevo 5 (S5) 0.90 = 0.18 0.80 + 0.21 0.070

The significant difference existed among ETsevo values (F = 21.6,
p < 0.001), as well as between B and C groups regarding repeated meas-
ures of ETsevo (F = 3.3, p = 0.012).
Conclusion: There was a significant difference in anesthesia for OPCABG
surgery regarding ETsevo values guided by BIS vs. BIS unguided. Fentanyl
appeared to be used more in group B than in group C.
Reference:
1 Anaesth Analg 2003; 96: 336-43.

3AP2-7

Quantative EEG monitored anaesthesia; cost comparison of
three anaesthetic techniques management

B. Berkel, Z. Alanoglu, Y. Ates, O. SelviCan, F. Tuzuner

Anaesthesiology and ICM, Medlical School of Ankara University, Ankara,
Turkey

Background and Goal of Study: Monitoring the central nervous system
effects of anaesthesia in an objective, reliable fashion has been an ultimate
goal (1). Objective criteria for the depth of anaesthesia are the most
challenging and missing part for cost and recovery studies (2). The purpose
of this study was to compare quantitative EEG (QEEG), haemodynamic
changes and cost analysis of a propofol/remifentanil (TIVA), desflurane,
sevoflurane anaesthesia in major abdominal surgery.

Material and Methods: With IRB approval and written informed consent 60
ASA I-IIl patients undergoing elective major abdominal surgery were allocated
randomly to groups to receive propofol/remifentanil (Group P n = 20), des-
flurane (Group D n = 20) or sevoflurane (Group S n = 20) based anaesthesia.
ECG, NIBP, SpO,, oesophagus temperature, TOF, QEEG monitoring were
done and data were collected at before induction, at induction, at intubation;
during anaesthesia management, before and after skin suturing and at com-
plete recovery. The minute cost of anaesthesia agent was calculated. Area
under (AUC) haemodynamic variables, QEEG values and time curves were
calculated and assessed with one way ANOVA. Repeated measures for
ANOVA and Chi-square tests were also used and p < 0.05 was considered
as significant. Values expressed as mean and SD.

Results and Discussion: The area under haemodynamic variables vs time
curves were higher in Group P compared to other groups (p < 0.05). Similarly,
SEF 95 and alpha wave value were higher and values of power and theta waves
were lower in Group P compared to other groups during noxious stimuli
(p < 0,05). Calculated minute cost of anaesthetic agent was lower in Group S
(0,13 = 0,02 Euro) then both Group D (0,17 + 0,02 Euro, p = 0.001) and
Group P (0,16 = 0,04 Euro, p = 0.015). The recovery and postoperative vari-
ables were similar among groups.

Conclusions: QEEG demonstrated lighter plains of anaesthesia with propofol/
remifentanil based maintenance; however the use of sevoflurane as the anaes-
thetic agent not only provided efficient anaesthesia depth, but also the
cheapest one.
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References:
1 Rosow C. et al. Anesthesiol Clin North America 2001; 19: 947-66.
2 Rohm KD. et al. Acta Anaesthesiol Scand 2006; 50: 14-8.

3AP2-8

Spectral entropy reduces propofol consumption during long
lasting TCI anaesthesia

N. Van Rompaey, E. Engelman, O. Caelen, A. Verleije, B. Ickx
Anesthesiology, CUB Hopital Erasme, Bruxelles, Belgium

Background and Goal of Study: Spectral entropy monitoring has already
been shown to decrease anaesthetic drug consumption during short to
medium term anaesthesia (1). Target controlled infusion (TCI) anaesthesia using
propofol/remifentanil is associated with the highest intraoperative cost but the
fewest postoperative side effects (2). In our study, the entropy sparing effects
on propofol/remifentanil TCl anaesthesia was evaluated.

Materials and Methods: Eighty patients scheduled for abdominal sur-
gery lasting more than 2 hours were prospectively randomized to receive
propofol/remifentanil effect-site TCl anaesthesia guided by Entropy or not
(entropy values hidden but recorded). 0.3 mg intrathecal morphine was
injected before the start of the anaesthesia. Effect concentration (Ce) of
propofol was adjusted to maintain entropy values between 40 and 60 in the
Open Group (OG), or according to the usual practice in the Blind Group (BG).
Remifentanil Ce was adjusted to keep haemodynamic variables stable in
both groups.

Results: Groups were similar for demographic data. Perioperative data are
presented in the table as mean * SD and compared by a Mann-Whitney test:

OG (n = 37) BG (n = 43) P Value
Anaesthesia, min 376 + 237 311 £ 154 0.478
Propofol, mg 1704 + 948 2050 = 808 0.009
Remifentanil, mg 3.48 = 1,61 3.58 = 1.42 0.569
Open eyes, min 5.65 = 4.91 8.07 = 4.68 0.009
Extubation, min 7.73 =£5.02 9.64 =5.12 0.085

When normalized to time, propofol consumption was reduced by 22% in OG
(56.52 mg/min versus 7.08 mg/min in BG; p = 0.010). 2-way analysis of variance
showed no differences between groups, nor any interaction (p = 0.89) for
the distribution of entropy values in the 3 ranges [0-39], [40-60] and [60-95].
Postoperative hospital stay was the same in both groups (12 = 10 days in
OG versus 11 = 10 days in BG p = 0.911).

Conclusion: Spectral entropy monitoring reduces propofol consumption
during propofol/remifentanil effect-site TCI anaesthesia.

References:

1 Vakkuri A. Anesthesiology 2005; 103(2): 274-9.

2 Suttner S. Anesthesia Analgesia 1999; 88: 77-82.

3AP2-9

Propofol versus sevoflurane general anaesthesia: influence
on the state entropy variability

A. Castro, E. Amadeu, F. Martins, P. Sa Couto, P. Amorim

Matematica Aplicada, Faculdade de Ciencias da Universidade do Porto,
Porto, Portugal

Background and Goal of Study: The goal of this study was to determine if
there are differences in SE variability for different anaesthetic techniques: with
sevoflurane (Sevo Group) and with propofol (Prop Group).

Materials and Methods: Data collected during 32 urology procedures every
5s from Datex S/5 monitors and infusion pumps with RuglooplI® TCI software.
Schnider [1] model was used for propofol TCI. Induction with propofol 1%
infusion at 200 ml/h until loss of consciousness, and effect-site concentration
(Ce) target maintained until intubation. In Prop Group propofol Ce was adjusted
regarding patient stability and BIS target [40-60]. In the Sevo Group, propo-
fol was stopped after intubation and sevoflurane started at 1.5% (in O, and
air), also adjusted to maintain BIS in the target interval [40-60]. Remifentanil
was used in all cases. SE variability during maintenance phase was analyzed
using the variability sequences: difference between original and smoothed
filtered signal (Butterworth). (Data: mean =+ SD)

Results and Discussions: 16 patients in Sevo Group: 57 * 14 years,
72 = 12kg 164 = 7 cm, 7 female, procedure time 223 = 127 min and average
SE 44 + 9; 16 patients in Prop Group: 55 * 14 years, 70 = 15kg, 164 = 9cm,
7 female, procedure time 192 = 66 min and average SE 45 = 6, with no sta-
tistical difference between groups (t-test). Variability sequences had logistic
distribution characterized by the shape parameter b, which gives information
about signal variability (greater b, greater variability). The b parameter was
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correlated to mean SE values in both groups (although not statistically sig-
nificant). There was no statistical difference between groups for the b para-
meter (t-test).
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Fig 1. Mean SE level for each patient and corresponding b

Conclusion(s): SE variability was similar in both groups. For both propofol and
sevoflurano groups the higher the SE the higher its variability.

Reference:

1 Anesthesiology, 1998, 88: 1170-82.

3AP2-10

BIS and CSM fail to asses the clinical evolution of children
during inducction with sevoflurane

M. Garcia, J.C. Alvarez, |. Gonzalez, E. Soler, B. Rodriguez

Anesthesia, IMAS, Barcelona, Spain

Background and Goal of Study: The EEG waveform in children and the evo-
lution in time under anesthesia with sevoflurane represent a challenge for the
monitorage of hypnosis. The aim of the study was to correlationate the evolu-
tion of BIS™ and the new hypnosis monitor CSM™ with depth of anaesthesia.
Materials and Methods: A prospective observational study was performed
in 20 pediatric patients (ages: 2 to 9 yrs). BIS and CSM monitors were attached
in all the patients before anesthesia. Penile or caudal block was completed
after sevoflurane induction and laryngeal mask insertion.Anesthesia was
uniquely maintained with sevoflurane. BIS and CSI values, University of
Michigan Sedation Scale (UMSS) score, and non steady state end-tidal
sevoflurane were register in different moments of anesthesia. The anesthesist
guided the administration of sevoflurane by clinical signs and was blinded to
the hypnosis monitors . Pearson correlation analysis was used.

Results and Discussions: A great interindividual varability of BIS and CSI
for the same clinical event was found. The hypnosis scores correlate with
UMSS except for the induction period until the insertion of laringeal mask
(LM). Correlation coefficient between BIS and CSI for all the anesthesia
period is weak (0.506). The correlation improves regarding to the period from
LM insertion until the recovery of conscience (0.726).

CSI/BIS evolution in patients
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Conclusion(s): Our study demostrated that the BIS™ and CSM™ may not
reflect the clinically assessed depth of anesthesia during sevoflurane induction
in children. The epileptogenic potential of sevoflurane could be the cause of
this effect(1).

Reference:

1 Constant |. Pediatric Anesth 2005; 15: 266-274.
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3AP3-2

Effects of remifentanil and rocuronium on RE, SE, BIS values
with and without stimuli

J. Liu, Y. Yue

Department of Anesthesiology, Beijing Chaoyang Hospital, Capital Medical
University, Beijing, China

Background and Goal of Study: We evaluated effects of remifentanil and
rocuronium on RE (response entropy), SE (state entropy), BIS (bispectral index)
with and without noxious stimuli.

Materials and Methods: 50 patients were randomly divided into two groups
(group A,B. n = 25 each).Both groups were received an effect-site controlled
infusion starting at 2.0 ug mI~" and increased in steps of 0.3 ugml~" till loss
of consciousness (loss of response to verbal commands and eyelash reflex).
The effect-site concentration of loss of consciousness of propofol (Ceprop.ioc)
was maintained, then effect-site controlled infusion of remifentanil
(A 0Ongml~", B 2 ng mlI~") was maintained, 2 minutes late an electric stimulus
(50 Hz,80 mA, 4 seconds) was given. After that, Ce,n, (effect-site concentration
of remifentanil) was increased (A 2ngml~', B 4ngml~"), and rocuronium
0.6mgkg~" was given to facilitate tracheal intubation 2 minutes late. Finally
the same electric stimulus was given 6 ~ 8 minutes after intubation. The base
values before noxious stimuli and values at 10s, 20s, 30s after stimuli of RE,
SE, BIS and MAP (mean arterial pressure), HR were recorded. Independent
sample T test was used to describe inter-group difference.

Results and Discussions: There is no significant difference in gender, age
and weight between two groups. The base values and values at 10s, 20s, 30s of
RE,SE, BIS before and after these three stimuli (intubation included) between
group A and B also have no significant difference (p > 0.05).However, the MAP
of group A were significantly higher than group B in all the same time-points
(p < 0.05). The RE, SE, BIS values before and after the second electric stimu-
lus of group A (Ceprop oc: Ceremi = 2Nngmi~", rocuronium 06 mg kg ™) is signif-
icantly lower than those values before and after the first electric stimulus of
group B(Cepop.ioc,Ceremi = 2Ng ml~", no rocuronium).

Conclusion(s): Increase of Cemi (2ngml~") has no effect on RE,SE and
BIS values regardless of stimulus, even though it can significantly decrease
MAP. However, the use of rocuronium can decrease RE, SE, BIS values.

3AP3-3

Spectral Entropy and bispectral index as guidance for
propofol-remifentanil anaesthesia in combination with regional
anaesthesia compared with a standard clinical practice group
R.K. Ellerkmann, G. Riese, M. Sohle, A. Hoeft, J. Bruhn

Department of Anaesthesiology and Intensive Care Medicine, University of
Bonn, Bonn, Germany

Background and Goal of Study: This study was designed to investigate
the impact of Spectral Entropy and bispectral index (BIS) monitoring on drug
consumption and recovery times when compared with standard anaesthetic
practice in patients undergoing orthopaedic surgery in a combination of
regional and general anaesthesia. Anaesthesia was performed by an experi-
enced anaesthesiologist.

Materials and Methods: After having obtained approval from the institutional
review board and written informed consent, 80 adult patients undergoing
surgery to the upper or lower extremity received regional anaesthesia for post-
and intra-operative pain control and were randomized to receive general
anaesthesia by propofol/remifentanil infusion controlled either solely by clinical
parameters or by targeting Entropy or BIS values of 50. Recovery times and
drug consumption were recorded.

Results and Discussions: Compared with standard practice, patients
with Entropy or BIS monitoring needed similar propofol concentrations
(standard practice 101 = 22 pg/kg/min, Entropy 106 = 24 ng/kg/min, BIS
104 = 20 pg/kg/min), and had similar recovery times and profiles (extuba-
tion: 7.3 £ 2.9min, 9.2 = 3.9 min, and 6.8 = 2.9 min; Aldrete score (10/10)
at extubation: 8.8 = 0.4, 8.4 = 0.6, and 8.6 = 0.5).

Conclusion(s): Compared with standard anaesthetic practice Entropy and
BIS targeting a value of 50 did not result in a reduction of propofol consumption
or recovery times during general anaesthesia combined with regional anaes-
thesia performed by an experienced anaesthesiologist in orthopaedic patients.

3AP3-4

The role of neuromuscular block monitoring during
anaesthesia in the optimization and cost reduction of
cisatracurium usage

E. Musiol, B. Seifert, E. Karpel, K. Grzybowska, I. Duda

Anaesthesiology and Intensive Care, Central Clinic Hospital, Katowice, Poland
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Background and Goal of Study: Cisatracurium is a neuromuscular (n-m)
blocking agent commonly used in general anaesthesia. Due to the higher price
of this drug — as compared to its analogue - the authors attempted to deter-
mine the results of the n-m block monitoring on the optimization of its usage.
Materials and Methods: We have analyzed of anaesthesia protocols in
688 women who underwent gynecological operations comparing the use of
cisatracurium and neostygmine in patients who were monitored during n-m
block (TOF group, n = 378) and patients who had the mentioned drug adminis-
tered without monitoring (K group, n = 310). The authors documented: age,
weight and BMI of the patients, duration of anesthesia, total, induction and
conduction doses of cisatracurium, time elapsed from the last drug dose to the
end of surgery and the percentage of patients who needed neostygmine to
reverse the n-m block. The use of cistracurium and neostygmine was compared
additionally in the sub-groups who underwent short duration operational proce-
dures ( <90 min - TOFs-Ksg) and long duration ones (>90 min - TOF -K).
Results and Discussions: In group TOF compared to group K authors
observed that slightly older age and higher weight (BMI) of patients
prevailed, lower conduction (0,3 vs 0,41 ug/kg/min) and total (1,59 vs
1,68 pg/kg/min) cisatracurium doses were administered, shorter time elapsed
from the last dose of the drug to the termination of operation (39 vs 46 min),
and a more frequent administration of neostygmine (53% vs 65%). The
comparison in paired subgroups defined according to the duration of proce-
dure showed parallel differences, with exception of the lack of change in the
frequency of administration of neostygmine in the TOF, and K subgroups.
Conclusion(s): The neuro-muscular transmission monitoring provides an
optimal muscle relaxation with regard to the duration of the procedure, further-
more ensuring an objective control over the n-m blocker action and its ces-
sation after the termination of the procedure (especially in short duration
procedures with a high risk of residual block) leading to reduction of the total
dose and subsequent costs.

3AP3-5

Number of skin conductance fluctuations increased
differently from BIS during tetanic stimuli. Increasing doses of
remifentanil attenuated the skin conductance response

H. Storm, |. Reeggen, R. Steen, P. Klepstad, J. Raeder

University Administration, The Skills training Center, UIO, Oslo, Norway

Background and goal: Number of skin conductance fluctuations per sec
(NSCF) in the palmar surface correlates well with sympathetic nerve activity.
NSCF has been proposed to measure pain responses. The BIS index measures
disorders in the EEG signal and is associated with awakening. The purpose
of the study was to examine if NSCF and BIS could detect the pain response
from tetanic stimuli, and to further examine if the tetanic stimuli response
was stronger in a situation without analgesic infusion compared to a situation
with ongoing analgesic target control infusion (TCI).

Materials and methods: 28 patients in ASA 1 or 2 were studied after induc-
tion of general anaesthesia with propofol (BIS between 40-50), but before
intubation and start of laparoscopic surgery. The patients were given 3
series of tetanic stimulus of 50 mA that lasted for 30 sec: Tetanic 1 (T1) with-
out ongoing remifentanil analgesic infusion, Tetanic 2 (T2) after 4 min with
TCl 4 ng/ml remifentanil and Tetanic 3 (T3) after 4 min with TCI 10ng/ml
remifentanil. The NSCF and BIS responses were registered continuously,
starting 30 sec before stimuli and ending 30 sec after the stimuli started. The
maximum values for NSCF and BIS during the tetanic pre stimuli periods
were compared with the maximum values of the tetanic post stimuli periods.
Moreover, NSCF and BIS responses during T1 were compared with the
responses during T2 and T3. The Wilcoxon non-parametric test was used.
Result and discussion:

pre-post pre-post pre-post pre-post  pre-post  pre-post
T1 NSCF T2 NSCF T3 NSCF T1BIS T2 BIS T3 BIS
Mean(SD)  0.00(0.01)— 0.00(0.00)— 0.00(0.00)— 43(9)— 42(9)— 42(6)—
0.07(0.07)  0.02(0.04) 0.01(0.068)  44(13) 44(12) 44(7)
P value 0.000 0.027 0.180 0.272 0.393 0.227
Response T1- Response Response T1- Response
T2: NSCF T1-T3: NSCF T2: BIS T1-T3: BIS
Mean (SD) 0.07(0.07)— 0.07(0.07)— 44(13)-44(12) 44(13)—44(7)
0.02(0.04) 0.01(0.06)
P value 0.000 0.001 0.873 0.882

The NSCF post stimulus level was higher than the pre stimulus level during
T1 and T2, contrasting BIS, which did not change significantly. After 4 min
with TCI 10 ng/ml remifentanil, no differences between post stimulus and pre
stimulus levels during T3 was observed for NSCF and BIS. The NSCF response
during tetanic stimuli was reduced when the remifentanil doses was increased
different from BIS.
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Conclusion: In contrast to BIS, this study showed that NSCF is sensitive to
tetanic noxious stimuli during sleep, and the measured response is attenuated
when an ongoing analgesic infusion is given.

3AP3-6

In-vitro comparison of three different tracheal wall pressure
measurement techniques

T. Horisberger, S. Gerber, V. Bernet, A. Schmitz, M. Weiss

Dept. of Paediatrics, University Children’s Hospital Zurich, Zurich, Switzerland

Background and Goal of the Study: Measurement of pharyngeal and tra-
cheal wall pressure exerted by artificial airways is of great interest, because
of pressure-induced reduction of mucosal perfusion und related morbidity.
The aim of this study was to compare three different wall pressure measuring
techniques using an in vitro model.

Materials and Methods: Using a high volume low pressure (HVLP) Portex
Soft Seal cuffed tracheal tube with internal diameter (ID) 7.5 mm and a tracheal
model the pressure difference technique (1), the wall membrane transducer
technique (2) and the microchip Codman probe technique with and without
lubrication (3) was studied. Wall pressures were noted every 0.5 ml aliquots
of air inflated in to the cuff from 0 to 50 mmHg cuff pressure. All experiments
were performed (T 20° C, ambient pressure) twice with four cuffed tracheal
tubes. Measured mean pressure values were plotted against volume of air
inflated. The coefficient of variance (CV) was calculated.

Results: Median CV was largest for pressure probe technique without lubri-
cation (214%) and with lubrication (29%) and was lowest for the wall membrane
transducer (22%) and the pressure difference technique (19%).
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Conclusions: Membrane transducer technique and pressure difference tech-
nique provided comparable results. The microchip Codman probe technique
underestimates wall pressure due to recessed pressure sensor at the probe.
This can partially overcome by lubrication of the sensor probe.
References:

1 MacKenzie CF. Br J Anaesth 1976; 48: 105-10.

2 Tonnesen AS. Anesthesiology 1981; 55: 680-3.

3 Ulrich-Pur H. Anesthesiology 2006; 104: 933-8.

3AP3-7

Electroencephalogram-based anaesthesia monitors:
correlation between the BIS and the Narcotrend index?
S. Paprotny, G. Schneider, M. Kreuzer, B. Horn, E.F. Kochs

Anaesthesiology, Klinikum rechts der Isar der Technischen Univeritét
Mdnchen, Minchen, Germany

Background and Goal of Study: The bispectral index (BIS) and the
Narcotrend (NCT) are indices of the hypnotic component of anaesthesia. Both
produce a number between 0 and 100 with deeper values indicating a deeper
hypnotic level, but they are based on different algorithms. Reflecting the same
clinical endpoint, one may expect a high correlation between the indices. [1]

Materials and Methods: EEG was recorded from 40 adult patients, receiving
different anaesthetic regimes. Group 1: sevoflourane, remifentanil < 0.1 n.g
kg™ min~" (“remi low”); Group 2: sevoflourane, remifentanil > 0.2 pgkg™’
min~" (“remi high”); Group 3: propofol, “remi low”; Group 4: propofol, “remi
high”. EEG was recorded with a sample rate of 256 Hz and played back to
the monitors simultaneously via an EEG player. The index values were stored
every 5s and Pearsons Correlation was calculated.

Results and Discussion: The overall correlation coefficient is 0.5678. The
figure shows BIS versus NCT index values. The level for general anaesthesia
is represented by index values 40-60 (BIS) or 13-64 (NCT) (see figure, lines).
White background indicates that both monitors display the same level of
anaesthesia. In grey areas, BIS and NCT indicate different levels of anaes-
thesia, i.e. BIS and NCT are inconsistent with one another.
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Conclusion: There is only weak correlation between BIS and NCT. Designed
for the same purpose, one may expect that the indices should generally agree.
But BIS and NCT often show no agreement in attribution to the level of anaes-
thesia. The correlation between BIS and NCT may not be linear, possibly due
to differences in scaling. This is in contrast to previous findings suggesting a
high concordance of both indices. Further studies are required to identify
mechanisms behind conflicting index values.

Reference

1 Kreuer et al., Anesth Analg; 2004; 98: 692-697.

3AP3-8

Performance of surgical stress index during sevoflurane-
fentanyl and isoflurane-fentanyl anaesthesia

S. Mustola, T. Parkkari, K. Uutela, M. Huiku, M. Kymalainen
Anaesthesia, South Karelia Central Hospital, Lappeenranta, Finland

Background and Goal of Study: Surgical Stress Index (SSI, GE Healthcare,
Helsinki, Finland), based on heart rate and photopletysmography, has been
recently introduced for the assessment of surgical stress (1). We recorded
SSI values during sevoflurane-fentanyl and isoflurane-fentanyl anaesthesia.
Materials and Methods: Thirty patients, ASA I-1ll, aged 27-80 yr, gender (F/M)
19/11, scheduled for surgical procedure, were studied. Patients received fen-
tanyl 2 microg/kg and thiopentone for induction of anaesthesia and were
paralyzed with rocuronium. Tracheal intubation was performed 5 min after fen-
tanyl. Patients were randomly assigned to receive fentanyl 1.5 microg/kg five
minutes before (FB) or after (FA) skin incision. 20 patients were anesthetized
with sevoflurane and 10 with isoflurane. State entropy was maintained at
40-60. Reactivity of SSI to surgery and fentanyl boluses was recorded. Two-
tailed M-U-test was used for statistics.

Results and Discussion: SSI increased significantly after tracheal intuba-
tion and skin incision in both groups (P < 0.05). The increase of SSI after
skin incision was lower in FB than in FA group but it was statistically insignif-
icant (fig. 1). A reason for this can be that the surgical procedures were very
diverse and stimuli could be very different or fentanyl boluses were not high
enough.

Conclusions: Fentanyl given five minutes before tracheal intubation or
skin incision did not block totally the increase of SSI. The increase of SSI
in FB group compared to FA group after skin incision was statistically
insignificant.

651
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Fig. 1.  SSl values after intubation and skin incision.

Reference:
1 Huiku M, Kymalainen M, Uutela K, et al. Anesthesiology 2005; 103: A67.
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3AP3-9

Correlation dimension, an EEG complexity measure, reflects
increasing and decreasing anaesthetia using data of a
multicenter study

D. Jordan, G. Schneider, G. Stockmanns, A. Hock, E. F. Kochs*

*Department of Anaesthesiology, Technische Universitét Miinchen,
Mdnchen, Germany

Background and Goal of Study: Correlation Dimension (CD) was intro-
duced to quantify the order/disorder of signals generated by low dimen-
sional chaotic systems [1]. The present investigation was performed to
evaluate the capability of the EEG parameter CD in separating conscious-
ness from unconsciousness and the monotonic behaviour of CD in phases
of increasing and decreasing anaesthesia.

Materials and Methods: EEG data from a study performed in 6 European
centres involving 263 adult patients undergoing surgery under general
anaesthesia was used. Patients were randomly assigned to one of 11 anaes-
thetic combinations. The capability of CD in separating consciousness from
unconsciousness was evaluated using prediction probability (Py) [2]. For this
purpose, parameter values were calculated immediately before and after
loss and return of consciousness. The parameter values in phases of anaes-
thetic increase (until EEG burst suppression) and anaesthetic decrease were
analysed computing Spearman correlation coefficients as a measure of
monotonic behaviour. A perfect correlation of the parameter and the monot-
onic decreasing (anaesthetic increase) respectively increasing (anaesthetic
decrease) function will result in a correlation coefficient of 1.

Results and Discussions: Analysis of Py revealed a value of 0.65 (transi-
tion between consciousness and unconsciousness). Spearman correlation
coefficients were 0.30 (“deepening” of anaesthesia) and 0.18 (“lightening” of
anaesthesia), where positive values denote a monotone relationship of CD
to “depth of anaesthesia”. It may be explained by more “order” and less
“randomness” in EEG signals with increasing anaesthesia. The results of Py
indicate that CD is less adapted to separate consciousness and uncon-
sciousness, because the parameter may be affected by high dimensional
EEG signals.

Conclusion(s): Based on the challenging data selection involving numerous
anaesthetic regimes, CD shows a monotone behavior in phases of anaesthetic
increase and decrease but is less useful for separating consciousness from
unconsciousness.

References:

1 Lai YC et al., Phys Rev E 2002; 65: 1-5.

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

* European Multicenter EEG/AEP Anaesthesia Monitoring Study Group

3AP3-10

Factors associated with the occurrence of BIS values
below 45

A. Castro, C. Anfiloquio, P. Azevedo, D. Oliveira, C.S. Nunes

Matematica Aplicada, Faculdade de Ciencias da Universidade do Porto,
Porto, Portugal

Background and Goal of Study: It is accepted that BIS should be main-
tained between 45 and 60. We did a retrospective study to analyze the inci-
dence of BIS below 45 and identify possible causative factors.

Materials and Methods: Data records from neurosurgeries were collected
every 5s from Aspect XP, Datex S/5 and IV pumps with Rugloopll® TCI.
Anaesthesia was with TCI of Propofol and Remifentanil. The only defined
goal that the anaesthetists had, was avoiding BIS above 60. BIS was ana-
lyzed from BIS < 70 at induction, until BIS > 70 at recovery — anaesthesia
time (AT). For poor neuro grade cases, AT was from induction until end of
surgery. An algorithm (in Matlab7®) extracted the time periods with BIS in
different levels (<30, 30-35, 35-40 and 40-45). Several variables were ana-
lyzed in relation to the occurrence of BIS below 45 and 30. (Data:
mean * SD)

Results and Discussions: 211 patients, ASA 1-4, 51 =17 years,
69 = 13kg, 163 = 9cm, 92 male, 166 head surgeries and 45 spinal, Glasgow
score 3-8 in 8 patients and 9-12 in 11. Factors associated with increased
time at BIS < 45 were: cranial surgery (P < 0.05, t-test), higher ASA grade
(P < 0.05, Kruskal-Wallis and t-test), supine position (P < 0.01, t-test) and the
anaesthetist (P < 0.01, Kruskal-Wallis test). Factors associated with more
time at BIS < 30 were: cranial surgery (P < 0.05), supine position (P < 0.05,
t-test) and anaesthetist (P < 0.01, K.-Wallis). The amount of drugs had no
relation.
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Fig. 1 — Boxplot of % of time with BIS < 45 vs ASA

Conclusion(s): We identified variables associated with low BIS in neuro-
surgery: cranial surgery, supine positioning, higher ASA and the anaesthetist.
This may be useful information in preventing the occurrence of low BIS values,
and its possible consequences: the human factor should be addressed and
may be easy to correct.

3AP4-1
Computer generated pathophysiological diagnoses during
anaesthesia

M. Harrison, B. Gohil, H. Gholam-Hossieni, A. Lowe, A. Al-Jumaily

Department of Anaesthesiology, University of Auckland, Auckland,
New Zealand

Background and Goal of Study: Display of trend data during anaesthesia is
commonplace; however, data integration to automate diagnoses is not. The
purpose of this ‘proof of concept’ study was to examine a system that could,
potentially, recognise absolute hypovolaemia. We report the efficacy of the
software when applied, retrospectively, to data collected during major surgery
where blood loss and hypovolaemia was likely.

Materials and Methods: The software uses probabilistic statistics, fuzzy logic
(1) and respiratory related systolic-pressure-variation (2). Data collected
from the analogue port of the GE/Ohmeda Datex monitor was filtered exten-
sively to reduce artefacts, processed using MATLAB and LabVIEW. The data
were analysed in 15-minute epochs, the agreement between clinician and
computer assessed using Kappa.

Results and Discussions: There were 54 15-minute epochs. The positive
agreement was 0.84, negative agreement 0.72, Kappa = 0.56 (95% ClI
0.33-0.79) which indicates moderate agreement. Neither the clinician nor
the software was considered a gold-standard and therefore in this preliminary
study only agreement could be assessed. It is hoped that a redundancy of
diagnostic information may reduce false alarms. On-line testing is imminent.
Conclusion: Hypovolaemia can be diagnosed using variables routinely mon-
itored during anaesthesia, with a moderate degree of agreement with a clinical
assessment.

References:

1 Lowe A, Harrison MJ. Anaesth Intensive Care 1999; 27: 41-44.

2 Stoneham MD. Br J Anaesth 1999; 83: 550-551.

3AP4-2

Interim results of a study to evaluate the effectiveness of a
new Electrocardiography (ECG) monitor in helping doctors
improve their diagnostic proficiency and certainty in
detecting acute ischaemia

A. Al-Hassani, C. Zizzo, D. Turner

Anaesthetics, Broomfield Hospital, Chelmsford, United Kingdom
Background and Goal of Study: It is crucial to have accurate and prompt
interpretation of signs of acute ischaemia during Electrocardiograph (ECG)
monitoring. Yet, competency in reading ECGs among 120 residents in Medicine
was shown to be low’. Cardiac monitors with automated ST segment analysis
are available for ischaemia detection. However, the use of such monitors has
been limited for several reasons®. A new ECG monitor with automated ST
analysis capability has been developed to assist professionals identify changes
of acute ischaemia with the site and severity of the changes. The monitor
projects the changes as a 3D image of the heart showing progression of
acute changes in real time. We conducted a study to evaluate the performance
of the new ECG monitor in aiding doctors improve their diagnostic profi-
ciency and certainty.
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Material and methods: 50 resident doctors took part in a 2-phase evaluation.
In Phase-1 we asked participants to make the diagnosis of acute ischaemia
using a set of 8 ECG printouts on the basis of ST elevation or depression. They
also had to indicate their diagnostic certainty on a scale of 0-4 (0 = lowest,
4 = highest). This methodology was similar to that used by previous investiga-
tors'. In Phase-2 they reviewed a second set of 8 ECGs, but they also had
access to the new imaging monitor to help them reach a diagnosis. The new
monitor could recall any of the 8 ECG’s which were stored as electronic
records. Two specialists marked the diagnosis made by participants in a scale
of 0-2, and the aggregated score for all ECGs was labelled Diagnostic Profi-
ciency score. The time to complete the test was also noted in both phases.
Results: Diagnostic Proficiency scores and Certainty scores (Median
value with 25th-75th percentile) were calculated for both Phases. We com-
pared data from the two phases to establish effectiveness of the new ECG
monitor as an aid to doctors. Using the new imaging ECG monitor, doctors
increased their median Diagnostic Proficiency from 50% to 100%
(P < 0.001); while their Certainty increased from 65% to 80% (P < 0.001).
The average time taken to reach diagnosis dropped from 15 minutes to 9
minutes (P < 0.001).

References:

1 Berger JS. Am J Med 2005; 118: 873-80.

2 AHA Statement. Circulation 2004; 110: 2721-2746.

3AP4-3

Validation of the loC-view device for monitoring the level of
consciousness during propofol anaesthesia
H. Litvan, M. Revuelta, ML. Maestre, JM. Campos, V. Moral

Cardiac Anaesthesia and ICU, Hospital Santa Creu i Sant Pau, Barcelona,
Spain

Background and Goal of Study: The purpose of this study was to validate a
new device for monitoring the level of consciousness, the loC-view (Morpheus
Medical Inc, Spain)(1) during propofol anaesthesia. The Index of Consciousness
(loC) was compared with the Bispectral Index (BIS-XP, Aspect Medical
Systems, USA) and the Observers Assessment of Alertness and Sedation
Scale (OAAS)(2) during the induction of anaesthesia. The loC is based on a
chaos mathematical analysis, termed Symbolic Dynamics (SD), of the frontal
EEG(3). The basic principle of SD is to transform a time-series (here the EEG)
into a symbol sequence.

Materials and Methods: After Ethical Committee approval, data was col-
lected from 20 patients scheduled for cardiac surgery. In all patients the stan-
dard departmental procedure for propofol induction was applied: TCI reaching
an effect site concentration of 5ug/ml in 5 min or until loss of consciousness
was reached, defined as loss of response to mild shaking and prodding (OAAS
1). Five minutes after the patient had reached OAAS 1, atracurium 0.6 mg - kg ™"
and continuous remifentanil infusion 0.3 g - kg~ *.min (after a bolus of 1 ugkg ™'
in 1 min) were administered and the trachea was intubated. Data was collected
until the surgery was ended. The loC and the BIS were recorded simultane-
ously. The prediction probability (Pk) of the two indices ability to predict the
OAAS was assessed along with the Spearmans rank correlation.

Results and Discussions: The Pk(SE) values for loC and BIS were 0.93(0.03)
and 0.91(0.04), respectively. The Spearmans rank correlation of the 10C vs.
BIS was 0.88. Both monitors presented a similar evolution during the whole
procedure.

Conclusion(s): The loC seems to be a promising alternative for monitoring
the level of consciousness during propofol anaesthesia.

References:

1 Litvan et al. Anesthesiology 2006; 105: A1029.

2 Chernik et al. Clin Psychopharmacol 1990; 10: 244-51.
3 Pincus et al. J Clin Monit 1991; 7: 335-45.

3AP4-4
Improving of Preoperative Evaluation by electronic form

J. Mata, B. Tolksdorf, V.M. Estrada, |. Valldeperas, J.L. Aguilar
Anesthesiology, Son Llatzer Hospital, Palma de Mallorca, Spain
Background and Objectives: Each patient, even more those with elevated
risk factors who require an anesthetic for surgical treatment have to be eval-
uated by an anesthesiologist prior to surgery to prevent complications and to
treat accompanying diseases. Each detail has to be documented as important
information for the anesthesiologist involved in the patient’s care. For several
reasons (human errors, technical difficulties...) data may get lost. Computer
programs might minimize the risk of data loss.

Methods: By 2002 an electronic form for preoperative documentation accord-
ing to the Spanish Society of Anesthesiology was introduced into daily prac-
tice. Since 2005 it was decided to insert spaces that need to be filled in. No
reprint of the document can be obtained if those spaces are not completed
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with the aim to prevent loss of data. Specifically:ASA, CMA, blood transfu-
sions, results of cardiac and pulmonary auscultation, difficult intubation, and
allergy require documentation. Retrospectively, we compared the amount of
data losses before the introduction of detailed data documentation between
2002 - 02/2005 and after between 03/2005 - 12/2006.

Results:

2002 - 02/2005
Not completed (n = 9444)

03/2005 - 12/2006
Not completed (n = 8774)

Blood transf 81 (0,8%) 0
CMA 3212 (60%) 0
ASA 219 (2,3%) 0
Auscultation

Cardiac 836 (8,8%) 0
Pulmonary 648 (6,9%) 0
Difficult int 3212 (60%) 0
Allergy 184 (2%) 0

The loss of data before meticulous documentation resulted in additional time
to recover those data. Calculating 10’ for the recovery of each loss of data
resulted in a loss of time up to seven hours/week.

Conclusions: The electronic form of preoperative documentation improves
the preoperative evaluation. Additionally, filing out a prepared form pre-
vented the loss of data and shortened the time to recover them.

3AP4-5

SSl is sensitive to both sevoflurane and alfentanil during
general anaesthesia

J. Vieri, A. Yli-Hankala, P. Kérkas, M. Kymalainen, K. Uutela

Department of Anaesthesia, Tampere University Hospital, Tampere, Finland

Background and Goal of Study: During general anaesthesia (GA), neuro-
muscular blockade and hypnosis are routinely monitored, whereas meas-
urement of nociception still remains a challenge. Surgical stress index (SSI)
is @ new numerical indicator of patient’s state, designed to indicate the
nociceptive — anti-nociceptive balance. We hypotized that a change in alfen-
tanil (A) concentration would cause the SSI value to change.

Materials and Methods: 39 adult ASA |-l females scheduled for abdominal
surgery under GA were randomized in two groups. After anaesthetic induction
with propofol, A and rocuronium, 20 patients received A at 50 ng/ml target
site concentration (Ce), while sevoflurane (S) MAC was changed between
0.7 and 1.5 every 15 minutes. In other 19 patients S-MAC was kept constant
at 0,8 whereas A-Ce was changed between 25 and 75 ng/ml every 25 min-
utes. SSI was calculated on-line by utilizing ECG and plethysmographic
pulse wave data (1). SSI changes during 51 S-MAC increases and 25 A-Ce
increases were analyzed. Wilcoxon signed rank test was used. P value < 0.05
was considered significant.

Results: Results are mean = SD (Figure).
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Conclusions: With both S and A, the increase in drug concentration is asso-
ciated with a decrease in SSI. Both drugs possess anti-nociceptive properties
and SSI behaves as a reliable indicator of nociceptive — anti-nociceptive
balance.
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3AP4-6

Implementation of an emergency department infomation
system resulted in significantly reduced waiting times

B. Bohy, C. De Deyne, G. Vundelinckx, M. Vander Laenen, R. Heylen

Anesthesia and Critical Care Medicine, Ziekenhuis Oost-Limburg, Genk,
Belgium
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Introduction: Patient satisfaction at emergency departments (EDs) can be
improved by reductions in waiting time. In the present paper, we evaluated the
impact of an ED information system, available for all ED (medical and nursing)
staff and displaying a visual tracking system of all pts admitted to the ED.
Patients and Methods: We retrospectively analysed all different waiting times
for all patients admitted to the ED in a 3months periods before and after the
installation of the visual tracking system. Different waiting times were : first, pts
have a wait for registration (WR), then a wait for the initial triage (wX), a separate
wait for the consulting room (wC), a wait for — if necessary — technical inves-
tigations (wl), and finally a further wait for treatment (wT) and discharge (wD).
Results: A total of 4.720 pts were included in the first 3months period, com-
pared to 4.910 pts for the second period. We observed a significant decrease
in all, except one (wR), waiting times after the installation of the visual track-
ing system. Analysis of different waiting times revealed that largest reduc-
tions were obtained in the wait for initial triage and consult (WX : m28min
reduced to m19min and wC : m43min reduced to m27min). We also observed
a significant reduction in outliers, i.e. extremely long waiting times, mostly
occurring for technical investigations.

Conclusion: The implementation of an ED information system, with the use
of a visual tracking screen including all ED pts, resulted in signicificantly
reduced waiting times.

3AP4-7

Ability of anaesthesiologists to assess the incidence of deep
anaesthesia (BIS below 45) in their own cases

A. Castro, F. Lobo, I. Santos, L. Ferreira, M. Casal

Matematica Aplicada, Faculdade de Ciencias da Universidade do Porto,
Porto, Portugal

Background and Goal of Study: Individual anaesthetists may deal differently
with the information obtained from BIS monitoring. We studied the occurrence
of low BIS in neurosurgeries and the ability of the anaesthetists who conducted
the cases to self-assess its incidence.

Materials and Methods: Data records of neurosurgeries were collected from
Aspect XP with Rugloopll® TCI software. Anaesthesia was with propofol and
remifentanil. The only defined goal of the anaesthetists was to avoid BIS > 60.
BIS was analyzed from after induction up to recovery — anaesthesia time (AT).
An algorithm developed in Matlab7® extracted the time periods with BIS < 45.
All anaesthetists involved did an auto-evaluation indicating the expected
percentage of their patients with 0-10%, 10-25%, 25-50%, 50-75% and
75-100% of AT with BIS < 45.

Results and Discussions: There were 5 anaesthetists and 194 cases. BIS
was below 45 for any time period in all records. Estimations by the anaes-
thetists were below the real incidence of low BIS (Table):individual anaes-
thetists’ underestimation of the % of patients who had 75-100% of AT below
45 was: —45, —21, —22, —75 and —59%.

Table 1 - Expected and real patient’s division for each anaesthetist in each percentage
stage of AT with BIS < 45

Anesth. 1 Anesth. 2 Anesth. 3 Anesth. 4 Anesth. 5
Expected Patient’s Division (%)

0-10% of AT 5 50 80 5 10
10-25% of AT 25 20 15 5 15
25-50% of AT 50 20 1 10 25
50-75% of AT 15 8 1 70 35
75-100% of AT 5 2 3 10 15
Real Patient’s Division (%)

0-10% of AT 0 3 0 0 4
10-25% of AT 0 9 0 0 0
25-50% of AT 11 26 17 0 4
50-75% of AT 34 40 58 17 29
75-100% of AT 55 23 25 83 64

90

-
85 - >
80 -

Mean percentage of AT with

50 T T T T T T

Anaesthetists evaluation error
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There was a high correlation between anaesthetists’ evaluation error (75-100%
of AT) and the correspondent mean % of AT with BIS < 45 (R = 0.972,
P = 0.005) (Fig. 1: Regression line between the anaesthetists evaluation
error (Real - Expected Patients’ Division 75-100% AT) and mean % of AT with
BIS < 45 for each anaesthetist).

Conclusion(s): Our data shows that BIS guided anaesthesia aiming at pre-
venting awareness may result in a high incidence of low BIS and that the
anaesthetists who conducted the anaesthetics underestimate its occurrence.
We also show that anaesthetists whose cases have lower BIS have a higher
auto-evaluation error. Our results may be important if one wants to avoid
occurrence of BIS < 45.

3AP4-8

Computer-guided versus paper-based protocol for Insulin
administration in diabetic patients undergoing cardiac
surgery

L. Saager, G. Collins, H. Tymkew, E. Jacobsohn, M. Avidan
Department of Anesthesiology, Washington University, St. Louis, USA

Background and Goal of Study: Patients with diabetes mellitus have
increased morbidity and mortality following cardiac surgery'. Tight blood
glucose control in patients with diabetes seems to improve outcome follow-
ing myocardial infarction or cardiac surgery?. Established protocols aim for a
blood glucose level between 90 and 150 mg/dl. Usually the adjustment to
insulin dosage is based only on single blood sugar readings. Our goal was to
investigate if by analyzing a trend of blood sugar results and mathematical
modeling to predict the extent and rapidity with which blood sugar is likely
to change, we might facilitate a tighter blood glucose control.

Materials and Methods: 40 diabetic patients undergoing cardiac surgery with
cardiopulmonary bypass were assigned to one of two groups (computer-
guided and paper-based). The Endotool Glucose Management System was
used to guide Insulin dosage for the computer group, whereas insulin admin-
istration in the paper-based group followed the local sliding scale protocol.
The study started with induction of anesthesia and continued until the patients
were in the ICU for up to 12 hours.

Results and Discussions: Patients in the computer guided group spent
significantly more time in the targeted glucose range during surgery
(p = .02) and ICU-stay (p = .01). Following admission on the ICU the first
glucose reading below 150 mg/dl was achieved much faster in the com-
puter-group (p = .02). There was one blood glucose level of 48 mg/dl in the
Computer group.

Conclusion(s): Computer-guided insulin administration achieved tighter
blood sugar control than a standard sliding scale protocol in diabetic
patients undergoing cardiac surgery in both the intra-operative and in the
early postoperative periods. Levels of blood glucose <150 mg/dl could be
achieved much more rapidly than previously described. One hypoglycemic
episode demonstrates the potential risks of attempting aggressive glucose
control. This risk may be outweighed by the beneficial effects of tight blood
glucose control.
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3AP4-9

Analyzing human plasma and liquor on multi electrode

arrays (MEA)

F. Kletzin, A. Gramowski, R. Hofmockel, D.G. WeiB, G.F.E. Noeldge-Schomburg

Department of Anaesthesia and Intensive Therapy, University of Rostock,
Rostock, Germany

Background and Goal of Study: MEA-technique allows real time analysis of
drug effects of up to 128 neurons. The analysis of human plasma was already
used in patients with hepatic encephalopathy. The method was registered
for international patent. We used primary murine frontal cortex networks on
MEAs to study effects of human plasma and liquor of anaesthetized patients
(BIS = 40).

Materials and Methods: Animal protection regularities were respected.
Murine frontal cortex cells were incubated on coated MEAs (Center for
Network Neuroscience, Denton, Texas) at 37°C, pH at 7.4, in a 10% CO,
atmosphere until ready for use. After establishing stable activity with bursts
and spike train patterns networks were used for analyses. Spike (SR) and
burst rate (BR) data were analyzed offline with NeuroEXplorer (NEX, Plexon,
Inc.). Effects of plasma ultrafiltrate (n = 3) and liquor (n = 4) of anaesthetized
patients to native activity were recorded after 20% or 60% medium
exchange, respectively (BIS = 40, Propofol 6-8 mg/kg/h, 0.1-0.4 pg/kg/min
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Remifentanil (plasma). Sufentanil 30 ng bolus (liquor)), Effects of plasma of
awake volunteers (n = 4) were recorded as a control group.

Results and Discussions: Mean SR significantly decreased to 78 = 5%
(p = 0.04)and 45 = 2% (p = 0.001) with 20 or 60% medium exchange against
plasma of anaesthetized patients, whereas SR significantly increased to
121 =+ 1% (p = 0.0004) and 174 + 23% (p = 0.05) with 20 or 60% medium
exchange against plasma of awake volunteers. Medium exchange against
liquor of anaesthetized patients caused a significant decrease of SR to
79 6% (p=0.03) and 58 = 11% (p = 0.03) with 20 or 60% medium
exchange. Plasmaultrafiltrates and liquor of BIS40 anaesthetized patients
caused a similar decrease of spontaneous neuronal activity of murine frontal
cortex networks, whereas plasma of wake volunteers caused the opposite
effect. These effects were pronounced with 60% medium exchange.
Conclusion(s): These results show that the method is useful to analyze quan-
titative effects of plasma and liquor of anaesthetized patients using neuronal
networks of murine frontal cortex cells.

3AP5-1

Effect of epidural opioids on postoperative transcutaneous
carbon dioxide tensions and peripheral oxygen saturations

in spontaneously breathing patients with the TOSCA

monitor

E. Wallace, A. Kopka, S. Binning

Anaesthetics, Western Infirmary, Glasgow, United Kingdom

Background and Goal of Study: Hypoventilation is associated with opioid
analgesics, independent of route of administration. In previous research we
found significant hypercapnia, but no hypoxaemia, in post-operative patients
on oxygen 4L - min~! with PCA-morphine.? This observational, prospective
study evaluates the effect of commonly administered epidural opioids on
transcutaneous carbon dioxide partial pressures (PtcCO,) and peripheral
oxygen saturations (SpO,) with a non-invasive earlobe monitor. (TOSCA)
The processed readings correlate well with arterial blood gas results.
Materials and Methods: 14 patients (ASA1&2; m = 10, f = 4) scheduled
for laparotomy participated. Post-operatively, patients received oxygen
(4L - min~"). Pain management was with continuous epidural bupivacaine
(0.1%) and diamorphine (40 mcg - mi~"; n = 2), or fentanyl 2 mcg - ml~'; n = 8).
Data was collected for 8 hours on both pre- and post-operative nights and
analysed with TOSCA.

Results and Discussion: Descriptive data are shown (AM = post-pre-opera-
tive median change; t = time spent)

Variable Med LQ uQ Min Max
AMPtcCO, 0.2 -0.1 0.9 -1.2 1.8
AMSpO, 3.6 2.7 3.9 1.0 6.6
AMt > 6kPa -0.1 -0.6 23 -5.8 3.9
AMt < 94% -1.4 -3.8 -0.8 -6.1 -0.2

Hypercapnia-time: mean change —0.1; 95%Cl (—1.9 to 1.7), (P = 0.92).
Desaturation-time: mean change —2.2; 95%Cl (—3.4 to —1.1), (P = 0.0009).

Conclusions: We found no evidence of significant post-operative hyper-
capnia or hypoxaemia in patients receiving epidural bupivacaine containing
opioids at commonly used doses. There was also significant evidence to
show a decrease in de-saturation time with epidural analgesia.
References:
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3AP5-2

Infrared tissue oximetry and metabolic oxygen consumption.
New anaesthetic applications

A. Abad-Gurumeta, J.M. Calvo-Vecino, T. Lopez-Quesada, M. Ortega-Urbaneja
Anesthesia, Gregorio Marafion General University Hospital, Madrid, Spain
Background and Goal of Study: The use of infrared spectra is applied every
time with more success in monitoring of cerebral tissue oximetry. It is still
unknow if these systems can show additional information about metabolic
state and flow in other organs like liver, kidney or asplenic system. Our intention
is to analyze during paediatric anaesthesia, modifications in oximetry at hepatic
and asplenic flow level, correspond with modifications in the measured values
of metabolic oxygen consumption by indirect calorimetry (VO,).

Materials and Methods: We studied 21 patients, 1-5 years, ASA I-Il, under
balanced general anaesthesia, during one hour of surgery time. 8% Sevoflurane
for anesthesia induction and 2% sevoflurane in 50% O,/Air, in spontaneous
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ventilation, for maintenance, were used. Hemodynamic and respiratory pattern;
temperature; hypnosis level by Entropy of EEG; inspiration and expiration
gases pattern; and VO, were studied. Data were gathered by Datex-Ohmeda®
monitoring system S/5TM and CAIOVX module, and information was
processed by “S/5 Collect®” Software. Oximetry values were registered in
a separate system, measured by “Somanetics®”sensor of INVOX® oximetry.
Results and Discussions: After induction regular differences -p < 0.05-
between the average values from oximetry in liver (x = 84 = 9) and asplenic
territory (x = 92 = 6), was found. These values stayed stables in both and show
a reduction that correlated (Cl statistically 0.93) with VO, increase. Reductions
of Median Arterial Tension, and/or increase of cardiac frequency, superior to
15% of basal value; greater increase of respiratory frequency (20% of basal
value); pain or intraoperatory awakening episodes; produced a significant
elevation of VO, (p < 0.01). Each degree of Temperature loss correspond to
VO, elevation > 10% (p < 0.01). These situations that alter VO,, correlates
with significant reduction values of asplenic and hepatic oximetry (p < 0.05) -Cl
statistically > +0.9; z > 4.500-, staying differences of oximetry average values
between both territories.

Conclusion(s): Cerebral oximetry by infrared monitoring systems can be
used to the asplenic and hepatic territory. They could be systems of visceral
sanguineous indirect measurement flow and/or tissue metabolic stress during
anaesthesia.

3AP5-3

Comparison of blood glucose estimated by continuous blood
glucose monitor (STG-22™) and ABL™800FLEX

T. Yatabe, K. Yamashita, T. Yokoyama, H. Tokoroyama, M. Manabe

Anesthsiology and Critical Care Medicine, Kochi Medical School, Nankoku,
Japan

Background and Goal of Study: Intensive insulin therapy has been reported
to reduce the mortality in critically ill patients (1). However, it has been remained
a concern that target blood glucose exceeded in 45% of ICU patients
(2), although the conventional insulin infusion nomogram requires frequent
blood glucose testing. Therefore, a continuous blood glucose monitoring
might be necessary. In the present study, we compared blood glucose
measured by STG-22™ (Nikkiso Inc, Tokyo, Japan), a continuous blood glu-
cose monitor, with that measured by ABL™800FLEX which is widely used in
the world (Radiometer Medical Aps, Brenshgj, Denmark) to know the reliabil-
ity and the accuracy during surgery.

Materials and Methods: Twenty-nine patients who underwent scheduled
operation (hepatectomy, pancreoduodenectomy, vascular surgery, off-pump
coronary artery bypass grafting and others) were enrolled in this study. After
anesthesia induction, 20 G intravenous catheter was inserted in the peripheral
vein and connected to STG-22™. And then a radial arterial catheter was
inserted. Blood glucose samples were obtained from an arterial line by an
anesthesiologist following an established protocol of discarding three milli-
liters prior to the actual blood sample. Blood glucose was measured by
ABL™B800FLEX immediately. Total 100 points of paired blood glucose values
were obtained. Values were compared using correction analysis and Blant and
Altman analysis.

Results: Correlation coefficient between STG-22™ and ABL™800FLEX
was 0.95. Bias and upper/lower limit of agreement were —2.6 and 23/—-28
respectively.

Conclusion(s): The precision of blood glucose measurements between STG-
22™ and ABL™B800FLEX was very similar. STG-22™ is a reliable device for
measuring blood glucose continuously. Therefore, we could use the device
routinely for intensive insulin therapy.

References:

1 Van den Berghe G. N Engl J Med. 2001; 345: 1359-1367.

2 Kee CA. Can J Cardiovascular Nursing 2006; 16: 20-27.

3AP5-4

Clinical observation of perfusion index for noxious stimuli
detection

X. Zhu, X. Zhu, L. Chen, Q. Xue, B Yu

Anesthesiology, Ruijin Hospital, Shanghai Jiaotong University, School of
Medicine, Shanghai, China

Background and Goal of Study: [t is quite important to find a useful indicator
for noxious stimuli during operation. Previous researches showed that perfu-
sion index(Pl), obtained from the area of plethysmography, could detect the
reaction of nociception, so we hypothesized that the Pl would be a potential
indicator for noxious stimuli during general anesthesia.
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Materials and Methods: Thirty-six patients undergoing gynecological
celiotomy were randomly assigned to three groups (n = 12): Group 1 (G1),
fentanyl 1 ng/kg; Group 2 (G2), fentanyl 3 wg/kg; Group 3 (G3), fentanyl 5 wg/kg.
8ml/kg of Lactated Ringer’s solution was given before induction, and con-
tinued at 10 ml/kg/h. Anesthesia was induced by TCI of propofol, different
doses of fentanyl and 0.1 mg/kg of vecuronium. Tracheal intubation was per-
formed when Ce reached at 3 ug/ml (the beginning of tracheal intubation)
while skin incision at 3.9 ng/ml (the beginning of incision). HR, MAP, BIS and
Perfusion Index were recorded at time points of baseline, 1 pg/ml, 2 ng/mi
and 3 pg/ml Ce of propofol, process of induction (10s, 30 s, 60's), TCl induction
(3.9 ng/ml) and process of skin incision (10s, 30s, 60s, 1205s).

Results and Discussions: When the noxious stimuli appeared, the values
of Pl had remarkable and immediate decreases, which were less than 30%
of corresponding beginning values. The time points of its lowest value were
42.6 *+ 6.4 s during tracheal intubation and 16.6 * 4.6 s during skin incision. Pl
also had the highest sensitivity than HR and MAP. During tracheal intubation,
the sensitivity was 89% of PI, 56% of HR, and 28% of MAP (P < 0.001), during
skin Incision, the sensitivity was 100% of PI, 11% of HR, and 36% of MAP
(P < 0.001). At all time points during the process of noxious stimuli, there was
a slight but not significant difference of Pl among three groups (lowest values,
intubation: G1 = 24.9 = 10.6, G2 = 26.1 + 6.3, G3 = 33.3 = 11.6, P = 0.107;
Skin Incision: G1 = 23.4 = 13.0,G2 = 24.3 £ 9.5,G3 = 24.8 = 7.1,P = 0.945,
respectively) while the values of HR, MAP and BIS changed very little.
Conclusion: During the induction and the beginning of anesthesia by TCl,
Pl indicates the noxious stimuli effectively and immediately, but it shows no
correlation with the different doses of fentanyl.

3AP5-5

The interference of electrical appliances with SCS and the
effectiveness of shielding clothing for the patient with SCS
Y. Kume, H. Igarashi, M. Matsumoto, H. Matsui, S. Sato

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

Background and Goal of Study: Spinal cord stimulation system (SCS) is
widely used for the patients with chronic pain. Recently electrical appliances
which make strong magnetic field, such as an induction heating (IH) cooking
plate, have been widely used. In spite of many reports of electrical interfer-
ence in pace-maker (PM), no report has been described about the SCS. We
investigated electromagnetic interference of IH to SCS.

Materials and Methods: At first, we assessed electromagnetic interference
of IH to SCS with a human body model and the shielding effectiveness of
shielding clothing by using oscilloscope. Then we adapted the shielding cloth-
ing for the patients with PM which is commercially available in Japan for use
with SCS, and we assessed the shielding effectiveness for a patient with SCS,
who had complained of discomfort in the back when using IH.

Results and Discussions: With a human body model, although the generator
of SCS was not affected by induction heater, we observed that the slight alter-
nating current (60 Hz, 0.3 mA) was inducted when IH was close to SCS. And we
found that the shielding clothing removed both the inducted alternating current
and the symptom of the patient. We supposed that the part of coiled electrode
of SCS might be affected by IH to produce electromagnetic interference.
Conclusion(s): IH gives electromagnetic interference with SCS not in the gen-
erator but at the part of coiled electrode. Appropriate shielding clothing can
prevent the interference and protect the patient discomfort and safety.

3AP5-6

Metabolic monitoring at reduced flow inhalation anesthesia
with sevoflurane

E. Shifman, A. Smorodnikov

Intensive Care Department, Republican Perinatal Center, Petrozavodsk,
Russian Federation

Background and Goal of Study: General anesthesia with inhalation anes-
thetics combined with drugs for neuroleptanalgesia and mechanical ventila-
tion is easier controlled and less toxic than total intravenous anesthesia (TIVA).
Prospective randomized study was performed to assess safety of anesthesia
with sevoflurane by respiratory and metabolic monitoring.

Materials and Methods: Total of 218 patients operated on for the spine and
extremities fractures, and joint replacement were included in the study. All of
them received 1% propofol and fentanil for induction anesthesia (high flow
anesthesia). Out of them 100 patients received TIVA (sedation with 1%
propofol, myoplegia with atracurium), 80 — low flow (1.0-1.2/min) anesthesia
and myoplegia with atracurium, 38 — minimal flow (0.5 I/min) anesthesia and
myoplegia with rocuronium bromide.
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Results and Discussions: Collected data is presented in the following table:

Data of reduced Initial data Immediately after In 24 hours
flow anesthesia surgery

pH 7.43 = 0.06 7.39 = 0.008* 7.4 +0.042
pCO, mmHg 42.72 £ 0.8 39.68 + 0.81 43.32 £ 0.4
pO, mmHg 97.01 = 6.21 141.62 + 9.97* 95.67 *+ 6.4
HCO;~ mM/I 25.07 £ 0.23 24.09 = 0.21 247 +04
Bilirubin mcM/I 14.18 = 0.88 12.81 = 0.91 11.83 = 1.15
Conjugated 7.53 = 0.44 7.34 = 0.46 6.17 + 0.35*
bilirubin meM/I

Creatinine mM/I 0.11 = 0.004 0.095 + 0.004 0.1 = 0.004
ALT mM/I 0.72 = 0.07 0.6 + 0.04* 0.64 = 0.05
AST mM/I 0.42 = 0.04 0.35 = 0.03 0.44 = 0.03
Uurea mM/I 6.01 = 0.37 5.54 + 0.34 5.58 + 0.39*
Compliance 37.7 = 0.45 456 = 0.5 36.5 = 0.65
ml/mmHg

Utilization O, (%) 3.7 0.2 9.21 + 0.38* 3.5 +0.25

*—p < 0.01

Conclusion(s): Characteristics of oxygenation, gas exchange, respiratory
function and hemodynamics were within the range of physiologic norm during
anesthesia with reduced flow. Use of sevoflurane to support anesthesia
reduces pharmacological homeostasis loading in a patient, and synergism
reduces stress-induced response to surgical intervention. Reliable improvement
in O, utilization and compliance is an additional advantage of reduced flow
anesthesia as compared to high flow anesthesia.

3AP5-7

Detection of cerebral ischemia during carotid
endarterectomy in patients under general or regional
anesthesia: evaluation of the new monitor Invos 5100B
Y. Leteurnier, H. Lagadec, Y. Goueffic, B. Rozec, Y. Blanloeil

Anesthesia and surgical intensive care, University hospital chu Nantes,
Nantes Saint Herblain, France

Background and Goals: Detection of cerebral ischemia during carotid
endarterectomy (CEA) may be improved by cerebral oximetry (rSO,) as evi-
denced in patients awaked under regional anesthesia (LRA) (1). We conducted
a prospective evaluation of a new version of INVOS (5100B) comparing this
monitoring in patients with general anesthesia (GA) and LRA.

Patients and Methods: 25 patients undergoing CEA with GA and 28 with
LRA were monitored with INVOS 5100B allowing bilateral rSO, along with
radial arterial pressure and standard monitoring with a continuous computer-
ized recording (Fusion Pegase™). Variations in rSO, from preclamp values,
and values at 3,5,10 min after internal carotid clamping were compared
between patients with and without neurologic symptoms. Median [min-max];
Mann-Whitney; p < 0.05.

Results: Stroke occurred in 1 patient with GA and 2 with LRA. During LRA
neurologic symptoms appeared after 3 and 8 min of clamping. There was a
significant ipsilateral rSO2 decrease in patients with (=24, —30, —49%) in
comparison to patients without neurologic symptoms ( —7.5% [+10, —27 %))
(p < 0.004) between preclamp values and values at 5 min after clamping. One
patient during LRA had a 27% decrease in rSO, without neurologic symptoms.
The cutoff value for prediction of neurologic deterioration was —24% at 5
min. No significant controlateral rSO, variations were observed in all patients.
Conclusions: This study confirms the cutoff value of 20-25% of ipsilateral
rSO, decrease with INVOS 5100B (1). Further study must evaluate whether
a systematic shunt use when this decrease occurred at 5 min after clamping
will decrease the incidence of neurologic accidents.

Reference:

1 Samra SK, Dy EA, Dorge P et al. Anesthesiology 2000; 93: 964-70.

3AP5-8

A prospective study to validate continuous non-invasive
measurement of hemoglobin via pulse CO-oximetry

M. Macknet, P. Kimball-Jones, R. Applegate Il, R. Martin, M. Allard
Anesthesiology, Loma Linda University, Loma Linda, USA

Background and Goal of Study: New advances in pulse oximetry technol-
ogy have led to the development of multi-wavelength pulse CO-oximeters
designed to measure multiple physiologic parameters. This study utilizes a
prototype pulse CO-oximeter that allows for measurement of continuous
hemoglobin concentration (SpHb).

Materials and Methods: After Review Board approval and informed consent
19 patients scheduled to undergo surgery were enrolled in this ongoing study.
Each subject was monitored with ASA standard monitors and radial artery
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cannulas. Three prototype SpHb sensors, optically isolated from each other,
were attached to a data collection system (Masimo Inc., Irvine, CA). In addition
to SpHb, the SpO,, pulse rate and perfusion index (PI) values were recorded.
Routine surgical care of these patients was not altered. Data was collected
throughout the course of each case. SpHb/Hb data pairs were collected at
baseline, throughout the course of surgery and at completion of the case.
Arterial blood samples were analyzed by laboratory CO-oximeter (Radiometer
ABL735), and the resulting Hb measurements were compared with the data
collected from the corresponding SpHb readings. Regression analysis, bias,
precision and Agys Were calculated.

Results and Discussions: Nineteen patients (5 males, 14 females) ranged
in age from 10 to 87 years. Mean (SD) SpO, was 99.1% (2.4%). 303 SpHb/Hb
data pairs were collected and analyzed. Hb concentration ranged from 5.8 to
14.1 g/dL (mean = 9.5g/dL, SD = 1.8 g/dL). Regression analysis between Hb
and SpHb yielded a correlation coefficient of 0.822 and the S.E.E = 1.02.
Bias, precision and Agrys were 0.186, 1.06 and 1.07 respectively.
Conclusion(s): This device is the first device developed that can noninvasively
continuously measure hemoglobin concentration in addition to the other
common hemoglobin species, and therefore provides a significant expansion
of existing physiologic monitoring technology. Rapid measurement of hemo-
globin would be an extremely useful tool in many clinical scenarios.

3AP5-9
Tromboelastography during liver transplantation
N. Martella, F. Vitale, MT. Cazzato, C. Modesti, L. Sollazzi

Anesthesia and Intensive Care, Catholic University of Sacred Heart, Rome,
Italy

Background and goal of study: To date a major problem in liver transplan-
tation (OLT) is to maintain an adequate haemocoagulative homeostasis.
Conventional tests provide only quantitative and punctual informations on
haemostatic process whereas tromboelastography allows a dynamic analy-
sis of coagulation and a functional interpretation of blood components
involved.

Aim of the study was to compare tromboelastographic data and standard
laboratory tests (PT, aPTT, INR, fibrinogen, ATIIl, d-dimer, PLT, Hb, Hct).
Materials and methods: Twenty consecutive patients undergone OLT for
end stage liver disease (ESLD) were included in the study. In all patients con-
ventional and tromboelastographic tests were simultaneously collected at
standard times: post anesthesia induction, during pre-anhepatic phase, dur-
ing anhepatic phase, after venous and arterial graft reperfusion and at the
end of surgery.

Statistics were performed by ANOVA and regression analysis using
SPSS 6.0.

Results: According to literature a statistically significant correlation (p < 0.05)
between the analysed data was found as follow: the reaction time (R) relates
well to aPTT and, as the last, is prolonged at baseline and at anhepatic phase;
the clot kinetic time (K) directly relates to INR and aPTT and inversely relates to
fibrinogen; it is prolonged in case of platelet dysfunction; a-angle inversely
relates to aPTT; maximum amplitude negatively relates to INR and aPTT.
Particularly significant is the lack of correlation between tromboelastographic
parameter Lys 30 -direct index of fibrinolysis— and d-dimer, in postreperfusive
phase too.

Conclusions: According to clinical evidence of poor bleeding, tromboelas-
tography suggests that postreperfusive d-dimer increase reflects a graft
release and not a host hyperfibrinolitic state.

Tromboelastography reliably detects actual hyperfibrinolysis allowing to
avoid a potentially dangerous antifibrinolitic
Reference:

Di Benedetto P. et al Minerva Anestesiol 2003 Jun; 69(6): 501-15.

3AP6-1

Induction dose of atracrium does not interfere intra-operative
neuromonitoring of the recurrent laryngeal nerve during
thyroidectomy

I. Lu, K.S. Chu, C.J. Tseng

Anesthesiology, Kaohsiung Medical University Hospital, Kaohsiung,

Taiwan

Background and Goals: Though muscle relaxants are suggested to avoid in
intraoperative neuromonitoring (IONM), the laryngeal muscles were reported to
exhibit a quicker recovery than the abductor pollicis (1). The purpose of this
study is to investigate whether induction dose of atracurium interfere IONM
during total thyroidectomy.
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Material and Methods: In a prospective study involving 27 patients under-
going elective total thyroidectomy, the influence of induction dose of
atracrium on neuromonitoring of the recurrent laryngeal and vagus nerve
was investigated. The patients received general anesthesia with oxygen-
sevoflurane and atracurium was used to facilitate tracheal intubation. The
degree of relaxation was monitored continuously by acclerometry (twitch%).
Evoked potentials obtained from an insitu Nemed endotracheal tube con-
nected to EMG monitor expressed in pV.

Results: First response signals were recorded for 45 vagus and recurrent
laryngeal nerves. For vagus nerve, the time of first response signal occurred at
56.8 += 15.6 minutes and evoked potential was 122 + 106.9 pV. First response
twitch was 0.8 = 1.5%. For recurrent laryngeal nerve, the time of first
response signal occurred at 102.8 = 28.3 minutes and evoked potential was
389.9 + 377.6 nV. First response twitch was 31.6 * 27%.(data were
expressed as mean *= SD)

Conclusions: 1. Relaxant-free anaesthesia may not be mandatory for intra-
operative neuromonitoring (IONM) of the vagus and recurrent laryngeal
nerve. 2. Giving only induction dose of atracrium does not interfere with intra-
operative neuromonitoring and can facilitate intubation.

Reference:

1 Marusch F, Hussock J, Haring G, et al. Br J Anaesth 2005; 94: 596-600.

3AP6-2

Accuracy of forehead SpO, monitoring in ICU patients with
acute respiratory disease: a clinical comparison with
conventional finger sensors

A. Casati, G. Squicciarini, E. Spadini, C. Giovanardi, G. Fanelli
Anesthesiology and Pain Therapy, University of Parma, Parma, Italy

Background: New forehead reflectance sensors represent an excellend alter-
native site to monitor SpO, when finger pulse size is reduced. The aim of this
prospective study was to compare the accuracy of SpO, reading with fore-
head and digit sensors in ICU patients with acute respiratory failure.
Methods: 12 ICU patients with acute respiratory failure requiring mechanical
ventilation were prospectively studied. Blood oxygen saturation was simul-
taneously measured with forehead sensor (Max-FAST, Tyco, Italy) and a new
generation digit sensor (Max-A, Tyco, ltaly), and compared to corresponding
CO-oximetry-measured arterial oxygen saturation values (SaO,) taken at the
same times. The Bland-Altman analysis was used to calculate the bias and
precision of the forehead and finger sensors relative to SaO, values.
Results: We obtained a total of 40 sample sets from 12 patients. The SaO,
values ranged from 80% to 100%. The bias and precision of the forehead-to-
Sa0, difference was 0.8% (Confidence Intervals: —3.5%-3.6%) and 1.9%,
respectively, versus 1.8% (Confidence Intervals: —3.7%-5.2%) and 2.3% for
the digit-to-SaO, difference (P = 0.11).

Conclusions: Estimation of arterial oxygen saturation provided by the new
reflectance forehead sensor as accurate as a new generation conventional digit
sensor in ICU patients with acute respiratory failure, with a smaller bias and
narrower confidence intervals.

3AP6-3

Validity of the modified observer’s assessment of
alertness/sedation scale (MOAA/S) during low dose propofol
sedation

R. Kowalski, P. Mahon, G. Boylan, B. McNamara, G. Shorten

Medical School, University College Cork, Cork, Ireland

Background and Goal: The MOAA/S scale a measure of alertness/sedation
is used widely in clinical research. It is derived from the original Observer’s
Assessment of Alertness/Sedation scale. This scale was originally validated
for use with midazolam. The observer rates patient responsiveness, speech
and facial expression/eye movements. The modified form uses only the
responsiveness component of the original scale [Awake (5) — Unresponsive
(1)]. We set out to determine the sensitivity and specificity of the MOAA/S
scale to detect characteristic EEG changes that occur during conscious
propofol sedation. These changes are: decreased alpha amplitude and drop
out, enhanced beta activity and/or the presence of theta waves.

Materials and Methods: 12 unpremedicated ASA | patients were recruited.
Propofol was administered using a target effect site controlled infusion. The
starting concentration was 0.5 png/ml, this increased in 0.5 pg/ml increments at
four minute intervals. The study duration was 16 minutes. Multi-channel (19)
EEG was recorded continuously. MOAA/S score was recorded at one minute
intervals. The EEG was later graded by a blinded clinical neurophysiologist. A
grade representing evidence of sedation was assigned to each four minute
period corresponding to a fixed propofol concentration.
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Results and Discussions: There were 48 study periods each of four minutes
duration. Characteristic EEG changes associated with sedation were present
in 29 (Table 1).

Table 1:

MOASS Score Sedated (EEG) n = 29 Not Sedated (EEG) n = 19
5 12 19

<5 17 0

MOAA/S score was 100% specific and 59% sensitive in identifying patients
with EEG evidence of sedation. MOAA/S failed to identify sedation in 41% of
patients (negative prediction value 61%).

Conclusion: MOAA/S failed to identify sedation (as defined by EEG) in 41% of
ASA | patients receiving low dose propofol sedation.

Reference:

J Clin Psychopharmacol 1990; 10: 244-51.

3AP6-4

Effects of epidural administration of lidocaine andropivacaine
on myogenic motor evoked potentials

T. Horiuchi, M. Kawaguchi, H. Hayashi, S. Inoue, H. Furuya

Department of Anesthesiology, Nara Medical University, Kashihara, Japan

Background and Goal of Study: Motor evoked potentials (MEP) to tran-
scranial electrical stimulation are used for the patients undergoing thoracoab-
dominal aortic surgery to prevent postoperative neurological deficits (1). During
such surgery, epidural anesthesia may be applied, however, the effects of
epidural anesthesia on myogenic MEPs remained undetermined. We inves-
tigated the effects of epidural administration of lidocaine and ropivacaine on
myogenic MEPs.

Materials and Methods: This study is a prospective randomized control trial.
After institutional approval and written informed concent, twenty-four patients
who underwent elective abdominal aortic aneurysm surgery were studied.
After the recording of control MEPs in response to transcranial multi-pulse
stimulation under propofol and fentanyl anesthesia, 5ml of 2% lidocaine
(n = 8) or 0.75% ropivacaine (n = 8) or saline (N = 8) was epidurally adminis-
tered and then MEPs were recorded every 5 to 15 minutes. Percent changes of
MEP amplitudes were analyzed by repeated measures analysis of variance.
Results and Discussions: Control MEP amplitudes were similar among three
groups. In all groups MEP amplitudes remained unchanged during the study
period until 45 minutes after epidural administration.

Conclusion(s): The results indicated that relatively small dose of lidocaine and
ropivacaine had little influences on myogenic MEPs in patients under propofol
and fentanyl anesthesia.

Reference:

1 Jacobs MJ, Meylaerts SA, de Haan P, et al. J Vasc Surg 1999; 29: 48-59.

3AP6-5

Photoplethysmogram amplitude provides information on the
adequacy of analgesia of post surgical patients

K. Uutela, P. Kérkas, M. Huiku, T. Savolainen, A. Yli-Hankala

Clinical Systems, GE Healthcare, Helsinki, Finland

Background and Goal of Study: Analgesia is an important part of the care of
post surgical patients. The aim of this study was to compare the information
obtained from the photoplethysmographic waveform with the post surgical
patients’ self-report of their pain intensity.

Materials and Methods: Physiological parameters were recorded from 15
female ASA I-Il patients recovering from a major laparotomy. The analgesia was
provided with patient controlled oxycodone. The patients’ pain intensity was
asked at 15-minute interval with the numeric rating scale (0-10); total of 93
pain reports were obtained. Photoplethysmographic wave amplitude (PPGA)
time series was extracted off line and the power ratio of high frequency power
(0.15-0.4 Hz) and sub high frequency power (0.003-0.15 Hz) was calculated.
Prediction probability (Pk) values were calculated in respect to the patients’
pain reports. Additionally, the Pk values of heart rate (HR) and non-invasive
mean blood pressure (MBP) were calculated as references. The standard
errors of the Pk values were estimated with the jackknife method. Statistical
significance was tested with two-tailed t-test.

Results and Discussions: MBP, PPGA, and PPGA ratio predicted pain
intensity in the sense of Pk (see figure). PPGA ratio had the highest Pk
value (0.72 + —0.03) and it was significantly higher than the Pk values of HR
and BP.
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Conclusion(s): Photoplethysmogram amplitude provides information on
the pain intensity of post surgical patients that could be used to help the
administration of analgesics. In addition, PPGA based parameters perform
significantly better than HR and BP that are commonly used to monitor the
patient’s state.

3AP6-6

Effect of neuromuscular block reversal on bispectral index in
anesthetized patients

F. Romero, F. Martins, C. Martins, R. Franca, M. Tardeli

Surgery, Sao Paulo Federal University, Sao Paulo, Brazil

Background and Goal of Study: Intraoperative memory leads to psycholog-
ical disorders in anesthetized patients. Anesthesia depth can be assessed
by Bispectral Index (BIS). BIS values above 60 present risk of conscious’.
Glicopirrolate and neostigmine can alter anesthesia depth in patients that
received propofol anesthesia?. There are no research on neuromuscular block
reversal and anesthesia depth during inhalatory anesthesia. The goal of this
study was evaluate BIS changes after atropine and neostigmine administration
in propofol or sevoflurane anesthetized patients.

Materials and Methods: Eleven patients ASA 1 or 2 were randomized to
propofol (n = 6) or sevoflurane (n = 5) groups. Anesthesia induction: remifen-
tanil, propofol, and rocuronium. Manutention: continuous remifentanil and
propofol (propofol group — P) or sevoflurane (sevoflurane group - S). Titrated
doses of propofol and sevoflurane were used to maintain BIS values *+ 40.
Atropine and neostigmine were administrated when TOF = 3. BIS variation
between initial and maximum values was calculated. T test was used to
compare BIS change between the groups (significant p < 0,05).

Results and Discussions: BIS change (mean = SD) was 22,8 *+ 9,2 (group
P)and 8,2 + 1,8 (group S) and p = 0,009. BIS values can be affected by cen-
tral nervous system (SNC) muscular tonus perception. SNC inhibition by
sevoflurane is due to GABA and glicine spinal receptors that modulate muscu-
lar tonus, while propofol inhibits only GABA receptors®. Diverse spinal mech-
anism of action could lead to lowest BIS change in sevoflurane anesthetized
patients.

Conclusion(s): Atropine and neostigmine administration increases BIS val-
ues of propofol anesthetized patients deeper than sevoflurane anesthetized
patients.
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3AP6-7

Indocyanine green used for PDE imaging system increases
mixed venous oxygen saturation (SvO.) reading

H. Sakamoto, K. Harasawa, Y. Morimoto, T. Mayumi, H. Wakisaka

Department of Anesthesia, Cardiovascular Center Hokkaido Ohno Hospital,
Sapporo, Japan

Background and Goal of Study: Laser light causes indocyanine green (ICG)
to fluoresce and near infrared sensitive videocamera can capture this fluo-
rescence image. PDE Imaging System (Hamamatsu Photonics, Hamamatsu,
Japan) is such device and can use intraoperatively. This is a study to clarify
whether ICG used for PDE Imaging System affects mixed venous oxygen
saturation (SvO,) readings, which also measured by using infrared light.

Materials and Methods: After obtaining IRB approval and written informed
consent, we studied 64 consecutive patients scheduled for OPCAB. After
completion of anastomoses, 56 patients received assessment of grafts and
anastomoses using PDE Imaging System with 0.3125mg, 0.625mg,
1.25mg or 2.5mg of ICG (1 ml) injection with 5ml of normal saline. Eight
patients were injected 5 ml of normal saline. SvO, was measured with Swan-
Ganz Continuous Cardiac Output/End Diastolic Volume Thermodilution
Catheter with CEDV/Vigilance system (Edwards Lifesciences, Irvine, USA)
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and recorded every 2 seconds from 20 seconds before ICG injection till 90
seconds after ICG injection. Paired t-test was performed and P < 0.05 was
considered significant.

Results and Discussions: Immediately after ICG injection, SvO, showed
spiky increase and baseline increase except ICG 0.3125mg and normal
saline group. In both groups, only slight peak was observed. Since hemody-
namics is extremely stable during image capturing with PDE Imaging
System, increase of SvO, reading does not result from hemodynamic
change. Flushing with normal saline may concerns the spiky increase to
some extent but it does not explain baseline increase. It is known that ICG
decreases pulse oximetry readings dose-dependently. Because pulse
oximetry is two-wavelength system and SvO, monitoring is three-wave-
length system, this difference may cause the significant increase in SvO,
after ICG injection unlike pulse oximetry.

Conclusion: ICG based PDE Imaging System is a prominent intraoperative
graft and anastomosis assessment device. Although very low dose of ICG is
injected, ICG increases SvO, reading significantly.

3AP6-8

Usefulness of BIS monitoring to manage adequate depth of
anaesthesia without muscle relaxants for cerebellopontine
angle surgery with evoked potential monitoring and
electromyography

A. Skudre, B. Mamaya, |. Vanags, J. Stepanovs, J. Ozolins
Anaesthesiology, Hospital, Riga, Latvia

Background and Goal of Study: To asses the usefulness of BIS monitoring to
manage adequate depth of anaesthesia without muscle relaxants at Cerebel-
lopontine Angle surgery with evoked potential monitoring (EPs) and electromyo-
graphy (EM) to preserve the functional integrity of nerve tissue placed at risk.
Materials and Methods: The ethical committee of the hospital approved
the study. 45 patients ASA II-IV aged 15-78 from 2000-2006 undergoing elec-
tive neurosurgery with tumours of Cerebellopontine Angle — neurinomas of the
Vestibulocochlear nerve, Facial nerve, Trigeminal nerve, Glossopharyngeal
nerve and meningeomas of the Cerebellopontine Angle. Patients were divided
in two groups: | group 2000-2002 without BIS monitoring (n = 20); Il group
2003-2006 BIS monitoring was used. All patients were asked after surgery
about consciousness and comfort during operation. Intra-operative EPg and
EM were used for avoiding acute intra-operative nerve injury. Induction tech-
nique was standardised with Midazolam 5 mg, Propofol (Pr) 2 mg/kg, Fentanyl
(F) 3 ng/kg and Nimbex 0.15 mg/kg during opening and closure of the skull.
Anaesthesia was maintained with Sevofluran (Sevo) and mixture 50% O, in air.
Sevo MAC 0.5-0.7 was titrated to maintain BIS among 30-45 during the
surgery. Cerebral perfusion pressure was maintained above 70-80 mmHg. F
and Pr were added in requirement perfusion.

Results: Inthe | group, use of F was 4 pg/kg/h, Pr 3-4 mg/kg/h and patients
extubation time was 1h 30'-6h. 50% of patients were extubated at the
operating room. In the Il group use of F was 3 ng/kg/h, Pr 3-4 mg/kg/h and
patients extubation time was 30'-4 h. 85% of patients were extubated at the
operating room. Operation time was 2h 20’-11h 45’. Nerve tumour micro-
surgical removal time was 1h 30'-=10h 25'. In nerve tumour microsurgical
removal time, haemodynamic parameters were supported stable. Surgical pro-
cedures didn’t create a significant impairment of neurological status. We
haven’t seen any episodes of awakening and moving during surgery. BIS
during EPM was 35-45.

Conclusion: BIS monitoring is a very useful method to manage adequate
depth of anaesthesia without muscle relaxants at Cerebellopontine angle sur-
gery with EPg and EM and patients safety.

3AP6-9

A survey of current practice of peri-operative neuromuscular
transmission monitoring in the United Kingdom

Y. Kharkar, O. Adekanye, |. Hodzovic, A.R. Wilkes, J.E. Hall

Anaesthetics, Cardiff University, Cardiff, United Kingdom

Background and Goal of Study: Neuromuscular function monitoring (NFM)
in patients having neuromuscular blocking drugs is a minimal monitoring
standard recommended by the Association of Anaesthetists of Great Britain
and Ireland (AAGBI) [1]. Objective NFM assesses neuromuscular transmission
avoiding residual paralysis [2]. Surveys of NFM practice of anesthetists are
published [3], with practices differing internationally. We surveyed NFM prac-
tice in the United Kingdom (UK).

Materials and Methods: A questionnaire was conducted of 702 (20%) ran-
domly selected consultant anesthetists on the 2005/2006 UK medical directory
database. We asked if NFM was routinely used with muscle relaxants (Q4),
how routinely reversal agents were used (Q11) and whether they thought NFM
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should be a minimal monitoring requirement (Q12). Data are number and
percentage and compared by x? using SPSS 12.

Results and Discussions: 571 questionnaires (81%) were returned. 29(5%),
131(23%) and 401(70%) had experience of <5, 5-10 and >10 y respectively.
Years of experience did not affect routine NFM use (Q4) (p = 0.091and 0.29) or
whether reversal is routinely used (Q11) (p = 0.48 and 0.09). Whether NFM
should be part of minimal monitoring varied significantly with experience
(p = 0.046).

Table 1 Responses to questions: Q4, Q12 and Q11.

Q4 Q12 Q11
Yes 150(26%) 192(34%) Never 13(2%)
No 416(73%) 366(64%) Occasionally 144(25%)
Blank 5(1%) 12(2%) Frequently 220(39%)
Always 12(2%)

Conclusion(s): The majority of consultant anesthetists in the UK do not follow
the AAGBI recommendations on NFM use. Despite evidence that clinical eval-
uation alone will not prevent residual blockade, 64% do not think that NFM
should be part of minimal monitoring. However 6% gave an unsolicited
response stating that it should be available instead of being made mandatory.
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3AP6-10

Development of new ankle compression type foot pump with
bio-impedance evaluations

H. Watanabe, T. Kawae, N. Kanaya, A. Namiki

Anesthesiology, Sapporo Medical University, Sapporo, Japan

Background and Goal of Study: We had recommended the bio-impedance
measurement for anti-DVT (deep vein thrombosis) foot pump’s evaluations,
instead of an ultrasonic Doppler flow meter, at ESA 2005 Vienna. 1) Impedance
changes are good blood volume shift parameter.lt is possible to cary out mul-
tiple measurements in a short period. Using this method we have produced
new ankle compression type foot pump.

Materials and Methods: We evaluated four different designed trial products
of foot pumps (including with/without ankle compression) in each 4 male
healthy volunteers aged 29 to 59. Each product had 4 chamber bladders. Three
different compression pressures (80, 100, 130 mmHg) were regulated with a
pressure generator. After electrodes fixation on dorsal foot and frontal thigh,
we measured bio-impedance with a bio-impedance amplifier (Nihon-kohden,
Japan) under 50 kHz 20 mA transmit current Output signals were stored in a
computer and analyzed.

Results and Discussions: Totally 48 times measurements were carried out.
Control leg impedance value was 205.6 = 45.2 () (mean =+ SD). The most
prominent impedance changes were derived only by ankle compression
(figure 1) and it showed same pattern with ultrasonic Doppler flow meter. This
means that not only plantar compression but also ankle compression is very
important in foot pump function. An ankle may be more vascular/blood rich
than we thought. This new foot pump with ankle compression was commer-
cialized lately in Japan.
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Conclusion(s): Bio-impedance measurement is also good evaluation method
for producing anti-DVT foot and/or leg compression devices.

Reference:

Watanabe H, et al. ESA 2005 Vienna.

3AP7-1

Respiratory variations in pulse oxymetry plethysmographic
waveform amplitude to predict fluid responsiveness in the
operating room

M. Cannesson, Y. Attof, P. Rosamel, O. Desebbe, JJ. Lehot
Anesthesiology, Hospices civils de Lyon, Hospital Louis Pradel, Bron, France


https://doi.org/10.1017/S0265021507000798

Background and Goal of Study: Respiratory variations in pulse oximetry
plethysmographic waveform amplitude (APOP) are related to respiratory vari-
ations in pulse pressure (APP) and are sensitive to changes in preload.
However, nothing is known about its ability to predict fluid responsiveness. We
hypothesized that APOP can predict fluid responsiveness in mechanically
ventilated patients under general anesthesia.

Materials and Methods: Twenty-five patients referred for cardiac surgery
were studied after induction of general anesthesia. Hemodynamic data (cardiac
index (Cl), central venous pressure (CVP), pulmonary capillary wedge pressure
(PCWP), APP, and APOP) were recorded before and after volume expansion
(VE) (500 ml of hetastarch 6%). Fluid responsiveness was defined as an
increase in cardiac index (Cl) = 15%.

Results and Discussions: VE induced changes in Cl (2.0 = 0.4 to
2.3 = 0.5mmHg; p < 0.05), APP (11 = 7 to 6 = 5%; p < 0.05), and APOP
(12 £ 9to 7 = 5%; p < 0.05). APOP and APP were higher in responders than
in non-responders (17 = 8 vs. 6 = 4% and 14 * 7 vs. 6 * 4% respectively;
p < 0.05 for both). A APOP > 13% before VE allowed discrimination between
responders and non-responders with 80% sensitivity and 90% specificity.
There was a significant relationship between APOP before VE and percent
change in Cl after VE (r = 0.62; p < 0.05).

Conclusion(s): APOP can predict fluid responsiveness non-invasively in
mechanically ventilated patients under general anesthesia. This index has
potential clinical applications.
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Haemodynamic variations and indices of cardiac performance
assessed with PiCCO system during bariatric laparoscopic
surgery

M. Sanfilippo, A. Guerricchio, A. Piccardo, P. Coppola, R. Guerricchio

Department of Anesthesiology, Intensive Care and Pain Medicine,

University “La Sapienza” Roma, Italy, Roma, Italy

Background and Goal of Study: The haemodynamic parameters and the
index of cardiac contractility often change in obese patients undergoing sur-
gical laparoscopic procedures. We have employed the PiCCO System Pulsion
in order to evaluate the variations of these parameters ().

Materials and Methods: In 27 consecutive obese patients (BMI 50,2 =+ 5)
undergoing bariatric procedures (gastric by-pass and sleeve resection) have
been studied the following parameters: cardiac output (CO), central venous
pressure (PVC), global end-diastolic volume (GEDV), systemic vascular resist-
ance (SVR), stroke volume variation (SVv), cardiac function index (CFI), mean
arterial pressure (MAP), left ventricular contractility (dP/dt), intrathoracic
blood volume (ITBV) and extra-vascular lung water (EVLW) in 5 different surgi-
cal steps: after induction of general anesthesia in supine position, 5 mins after
reverse Trendelemburg position (TP), at 90 mins and 120 mins after the begin-
ning of pneumoperitoneum (PP) and finally 5 mins after abdominal decom-
pression. A standardized TIVA anesthesia was used and based on the ideal
body weight. The Wilcoxon test was been applied for statistical analysis and
p < 0,05 as significant.

Results and Discussions: All the parameters evaluated were greatly influ-
enced by PP: dP/dt and CFl significantly decreased (p < 0,01), while MAP and
SVR increased at 90 mins (p < 0,05); GEDV and CO showed a significant
decrease with PP (p < 0,01); PVC, ITBV, EVLW and SVv variations were not
significant. All these indices dramatically return to the basic values after the
end of PP.
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Conclusions: The decrease of the main haemodynamic parameters is a clear

consequence of PP®, The reverse TP does not influence the results. dP/dt,

CFI, PVC a GEDV are mainly correlated to the PP and have to be considered to

optimize the anesthetic and surgical procedures.
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3AP7-3

Accuracy of stroke volume variation (SVV) and pulse pressure
variation (PPV) measured automatically with pulse contour
analysis (PICCO) for evaluation of preload dependency during
aortic surgery

S. Perbet, F. Wallet, J.P. Goarin, O. Ducombs, P. Coriat

Departement of Anesthesiology and Critical Care, Centre Hospitalier
universitaire Pitié-Salpétriere, PARIS, France

Background and Goal of Study: Stroke volume and pulse pressure respiratory
variation are generally considered as accurate indices of preload dependency.
Those indices have been mostly validated in septic patients or during post-
operative period. The goal of this study was to evaluate the accuracy of
automatic measurement of SVV and PPV during aortic surgery characterized
by dramatic changes of volemia and aorto-ventricular coupling factors.
Materials and Methods: SVV and PPV are measured with PiCCO system
(Pulsion, Munich) with long radial artery and central venous catheters. Fluid
challenges (BMI . 10 ml) of hydroxyethylstarch were performed with the infu-
sion rate of 100 ml/min and at different times of the surgical procedure during
period of hemodynamic stability. An increase of stroke index measured by
Transpulmonary thermodilution superior to 10% was considered as a positive
sign of preload dependency.

Results and Discussions: One hundred and thirty fluid challenges (5 + 2 per
patient) have been performed in 26 patients. A positive response to fluid load-
ing (increase of SI = 10%) was present in 46% of patients. A correlation
between initial SVV or PPV was observed with SI changes after volume loading
(p < 0,0001; R = 0,605 and p < 0,0001; R = 0,521 respectively) (Fig 1). The
area under the curve (AUC) of the receiving operating curve for SVV (>9%)
and PPV(>7%) was respectively 0,884 (95% CI: 0,82-0,93) Vs 0,832 (95%
ClI: 0,73-0,91) (Fig 2). There were no significant difference between SVV and
PPV for sensibility (respectively 87% Vs 85%) and specificity (respectively 84%
Vs 71%) for diagnosis of fluid responsiveness.
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Conclusion: Automatic measurement of SVV and PPV with PiCCO system
can be used intraoperatively to guide fluid therapy and for optimization of
cardiac output.
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3AP7-4

Usefulness of intraoperative three-dimensional
transesophageal echocardiography in the identification of
individual segment/scallop of the mitral valve during mitral
valve repair

C. Ho, M. Yang, C. Chen, C. Lee, J. Chu

Anesthesia, Chang Gung Memorial Hospital, Kweishan, Taiwan

Background and Goal of study: Intraoperative three-dimensional trans-
esophageal echocardiography (3D-TEE) offers great promise for improving the
understanding of the mitral valve anatomy, function, and pathology. It may have
important implications for medical or surgical management of different mitral
valve disease. The study aim was to evaluate the feasibility, accuracy and poten-
tial usefulness of intraoperative 3D-TEE, coupled with two-dimensional TEE
(2D-TEE) in evaluating mitral valve structure, before and after mitral valve repair.
Material and Methods: Between August 2004 and December 2006, preop-
erative 2D and 3D-TEE were assessed in 65 patients (mean age 65 = 10 years)
in whom surgical intervention was undertaken for severe mitral insufficiency
due to different mitral valve disease. The location and severity extent of mitral
valve prolapse, flail, and regurgitation were demonstrated preoperatively by
three-dimensional dynamic sequences of the reconstructed mitral valve to
the surgeon and later compared with the intraoperative finding. Leaflet scallops
and commissures were displayed in short axis en-face and long-axis views.
Echocardiographic results were surgically validated.

Results and Discussion: There was an excellent correspondence and closely
agreed between the echocardiographic localization of the mitral valve pathol-
ogy and surgical inspection. The quality of the 3D TEE was graded good in
35 patients (54%), fair in 19 patients (29%), and poor in 11 patients (17%)
where atrial fibrillation did not allow ECG gating. Intraoperative 3D-TEE cor-
rectly identified the location and scallops/segment prolapse in 54 of 65 patients
(83%). Compare with 2D-TEE, 3D-TEE was higher sensitivity in commissural
and multiple leaflet defects (40.9% vs. 92.5%, p < 0.05). 11 patients areas
of prolapse seen by surgeon were missed by 3D-TEE because some of those
scallops/segments could not be well imaged due to poor “drop out” and arti-
facts. Thus, perfect correlation between 3D-TEE and surgery was noted in 54
of 65 (83%) patients.

Conclusions: 3D-TEE is useful in identifying the location of mitral valve pro-
lapse, allowed a precise localization and an accurate recognition of prolapsing
portion of the leaflets. It may also potentially useful in assessing the extent
of individual scallop/segment prolapse and beneficial for the evaluation and
classification of the specific pathology before mitral valve repair. The more
complex the lesion, the more valuable 3D-TEE is compared with 2D-TEE.

3AP7-5

Changes in renal function in laparoscopic versus retropubic
prostatectomy

S. Sabaté, JC. Ortiz, D. Vernetta, P. Sierra, P. Baxarias

Anaesthesiology, Fundacic Puigvert IUNA), Barcelona, Spain

Background and Goal of Study: Pneumoperitoneum of laparoscopic surgery
is a complex physiologic event associated with neuroendocrine, respiratory,
cardiovascular, and renal disturbances, as well as compromised organ blood
flow. The changes in renal function of laparoscopic surgery of prostate in com-
parison to open surgery are unknown. This historical cohort study was per-
formed to compare the outcome of laparoscopic versus open surgery in terms
of glomerular filtration rate (GFR).

Patients and Methods: The study group comprised all patients undergoing
radical laparoscopic prostatectomy from July 2003 to July 2006 at our insti-
tution. These patients were compared with patients undergoing retropubic
prostatectomy. We evaluated renal function by estimated GFR through Modi-
fication of Diet in Renal Disease formula (MVDRD-4 standardized IDMS) before
and two days after surgery. Associated variables were studied: age, BMI,
ASA status, duration of procedure and blood loss. T test and X2 test were
used to compare means or percentages.

Results: 432 patients were scheduled for radical prostatectomy. Patients’
characteristics are shown below:

Conclusion: The glomerular filtration rate didn’t change significantly in laparo-

scopic prostatectomy compared to open surgery, despite an important pneu-

moperitoneum in Trendelenburg position was performed. Haemoglobin

decreased more in open than laparoscopic surgery, and the duration of proce-

dure was longer in laparoscopic surgery.
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3AP7-6

Portal ligation monitored by ICG clearance

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

1st Department of Surgery, Semmelweis University, Budapest, Hungary

Background and Goal of study: To predict and estimate the optimal time of
resection following portal vein ligation (PVL) with the aid of 3D CT volumetry
and indocyanine green (ICG) clearance in healthy liver. Following right portal
vein ligation, hypertrophy of the left liver lobe was induced prior to an extended
right hepatectomy.

Materials and Methods: Fourteen patients with huge right lobe colorectal
liver metastases underwent right PVL. Cut off points of ICG clearance test
were: R15 < 14% or PDR > 15%/min. The criteria for resection also required a
remnant liver volume of 25% of the whole liver volume. The latter was assessed
by CT scan prior to the procedures. Liver function was measured with routine
biochemical tests and ICG clearance. Postoperatively, repeated ICG clearance
and 3D CT volumetry tests were used to estimate the liver’s regeneration. Liver
resections were performed as a second stage.

Results and Discussion: After portal ligation, ICG clearance increased signif-
icantly in some patients, while in the rest, the ICG clearance remained
unchanged with borderline low or normal clearance values. Between the two
operations, the patients with high clearance had less complications and a
better regeneration rate of the left lobe with a shorter waiting period in contrast
to the ‘low ICG group’.

Conclusion: ICG clearance has a significant prognostic value. Patients with
an apparently inoperable right lobe liver tumor can be successfully treated
using a two-stage hepatectomy. The 3D CT volumetry and ICG clearance test
were essential monitoring tools in these liver resections.

3AP7-7

Very early hemodynamic optimization on ScvO, in high risk
patients undergoing major abdominal surgery

L. Pompei, S. Tomasino, A. Cristofaro, C. Schember, G. Della Rocca
Anesthesia and Intensive Care, University of Udine, Udine, Italy

Background and Goal: Many strategies have been proposed to improve
the outcome of patients undergoing major abdominal surgery (1). The aim of
the study was to evaluate the effect of perioperative EGDT on ScvO; (2) on the
number of complications and length of stay (LOS) in high risk patients under-
going major abdominal surgery.

Material and methods: This was a randomised, prospective, double blind
trial. 22 adult high risk patients (ASA IllI-IV) undergoing major surgery were
enrolled and divided into two groups: continuous ScvO, (PreSep, Edwards,
Irvine CA,USA) (10 patients) and CRTL (12 patients). In the study group patients
followed an ScvO, (>70%, according to the Rivers protocol) (2) guided fluid,
vasoactive drugs, blood and inotropes protocol. CTRL group patients were
managed using routine cardiovascular monitoring aimed for CVP between
8-12 mmHg, mAP between 65-95 mmHg and Hct more than 30% according
to the Rivers protocol. ScvO,, CVP, mAP, Hct data were managed and recorded
since the beginning of the anesthesia (OR) and for 48 hours after admission
in ICU. Changes in these parameters occurring during the study period were
corrected to reach the hemodynamic goals. Complications and deaths occur-
ring during the hospital stay were included in the data analysis until the end
hospital stay. Student T test and x? were used to analyze parametric and non
parametric data.

Results: are shown in the following table (*p < 0.05).

Laparoscopic Retropubic P
N 224 (51.9%) 208 (48.1%) 0.487 ScvO2(#10) CTRL (#12)
AGE* 63 (55-69) 65 (55.5-69) 0.118 Complications (#pts) 8 10
BMI** 26.6 (26.3-27.0) 26.8 (26.4-27.2) 0.508 Episodes for pts 1.2 +0.92 1.83+1.4
ASA physical status (I/11/111) 13.3%/75.2%/11.5%  4.7%/71%/24.3% 0.007 Complications tot 12 22*
GFR pre** 77.5 (75.2-79.8) 80.1(77.3-82.8) 0.633 LOHS 13.8 9.2 14+77
GFR post** 77.4 (74.6-80.2) 77.1 (74.1-80.1) 0.769 Deaths 3 2

Haemoglobin pre**
Haemoglobin post**
Duration of Procedure*

153.8 (152.1-155.6)
124.2 (121.5-126.8)
300 (230-390)

153.6 (151.5-155.7)  0.561
109.5(106.8-112.2) < 0.001
220 (174-290) < 0.001

* Median (10-90th percentile); ** Mean (95% ClI)
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Conclusion: Very early perioperative optimization of ScvO, according to
Rivers (2) since the OR in high-risk patients reduced the number of postop-
erative complications and shows a tendency to reduce the postoperative LOS.
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Minimal invasive cardiac output monitoring, and fluid
guidance: intraoperative comparison of the new Vigileo with
the trial tested CardioQ device

A. Vogt, P. Schumacher, D. Inderbitzin, S. Jakob, R. Greif

Department of Anesthesiology, University Hospital Bern, Bern, Switzerland

Background and Goal of Study: Stroke volume guided fluid therapy using
esophageal doppler (CardioQ, Deltex Medical Systems) can reduce the
length of hospital stay after colorectal surgery [1]. In another trial, fluid chal-
lenges were performed with a corrected flow time (Ftc) <0.35sec and a
stroke volume increase >10% [2]. Recently, pulse pressure contour analysis
without need for calibration has been brought on the market (Vigileo,
Edwards Lifesciences) [3]. The aim of this study was to compare the two
methods for the assessment of the response to fluid administration.
Methods: In 9 patients scheduled for partial hepatectomy we compared
the change in cardiac output and stroke volume variation of the Vigileo with
the simultaneously CardioQ- recorded cardiac output and Ftc after a volume
bolus. At the end of surgery (abdominal fascia closed) and after a ten minute
baseline measurement Hetastarch 130/0.4 (Voluven) 7 mlkg™" was rapidly
infused to replace intraoperative deficits and measurements were continued
for ten minutes. All data were recorded online.

Results: In contrast with CardioQ, Vigileo readings were very stable and
artifact free.
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Conclusion: Vigileo and CardioQ provided satisfactory intraoperative infor-
mation about changes in cardiac index and response to volume load in
major abdominal surgery.
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3AP7-9

Cardiovascular monitoring by pulse dye densitometry or
arterial ICG dilution

M. Reekers, M.J.G. Simon, F. Boer, R.A.G. Mooren, J. Vuyk
Anesthesiology, Leiden University Medical Centre, Leiden, the Netherlands

Background and Goal of Study: Indocyanine Green (ICG) dilution measured
by Pulse Dye Densitometry (PDD) allows noninvasive cardiac output (CO)
measurement. So far, PDD has been validated poorly (1). We compared hemo-
dynamic parameters derived from PDD (DDG-2001, Nihon Kohden, Japan) to
those derived from simultaneously taken arterial blood ICG concentrations.
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Materials and Methods: In 20 patients (6M/14F), ASA | or II, 36 experiments
were performed (n = 26 with the PDD-finger probe and n = 10 with the PDD-
nose probe). After iv administration of 10mg ICG, 32 arterial blood samples
were taken in each session, of which 20 in the first 2 min. Comparison of CO,
central blood volume (CBV) and total blood volume (TBV) between methods
was done by Bland-Altman analysis, reporting mean difference (bias) and lim-
its of agreement (LOA = =2 SD).

Results and Discussions: PDD overestimated CO by 8-30% for the finger or
nose probe, and CBV by 46-48%. The LOA for CO varied from —67%
to +127% for the nose probe. The LOA for CBV were from —98% to +193%
as compared to intravascular measurements. TBV agreed better: —10%
to —15% with LOA of —47% to 27%.

Conclusion(s): The significant bias and large limits of agreement of PDD com-
pared to invasive measurement suggest that PDD is unsuitable for evaluation
of cardiovascular parameters in the individual patient. In contrast to other
studies, the nose probe did not perform better than the finger probe for CO
measurement (2).

References:

1 Hofer CK, Biihimann S, Klaghofer R et al. Acta Anaesthesiol Scand 2004; 48: 653-57.
2 Imai T, Takahashi K, Goto F et al. J Clin Monit Comput 1998; 14: 477-84.

3AP7-10

Cardiac output monitoring: evaluation of the FloTrac™
system

M. Biais, K. Nouette-Gaulain, V. Cottenceau, P. Revel, F. Sztark
Réanimation chirurgicale, Pellegrin, Bordeaux, France

Background and Goal of Study: The aim of the study was to compare car-
diac output (CO) measurement by FloTrac™ system (APCO) versus static (ICO)
and continuous CO (CCO) obtained with automatically thermodilution by a pul-
monary artery catheter (PAC) in patients undergoing liver transplantation (LT).
Materials and Methods: After obtaining approval from the Ethics committee
and written informed consent, we studied 20 patients, undergoing liver trans-
plantation for acute or chronic liver failure. Patients were monitored with PAC
and FloTrac™. 20 sets of measurement were made in steady-state periods
in operating room (n = 15) and in intensive care unit (n = 5). Comparisons
between APCO-ICO and between APCO-CCO were performed using linear
regression and Bland-Altman method. Data were expressed as mean + SD.
Results and Discussions: Twenty patients (14 males/6 females; age 51 + 9
years) were enrolled and 400 simultaneous measurements performed between
ICO and APCO were obtained. No data were rejected. The range for ICO, CCO
and APCO were respectively 2.5-12.3 litre-min~", 2.3-12.8litre - min~" and
2.1-9.5 litre-min~".1COg), and APCO were correlated (> = 0.73). Bias between
ICOgy and APCO was 0.8 litre‘min~", 95% limits of agreement was large
(—1.8 to 3.5litre:-min~"). CCO and APCO were bad correlated (* = 0.66) and
bias between CCO and APCO was 1.0litre-min~", 95% limits of agreement
was large (—1.8 to 3.9litre-min~"). Bias and 95% limits of agreement
between ICOg)y, and APCO were rather acceptable for CO < 6 litre-min~"
whereas they were not for CO = 6 litre-min~".
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Conclusion(s): In summary, bias and precision between ICO and APCO were
acceptable in liver transplanted patients as long as CO was < 6litre - min~".
Our results indicate that CO monitoring by the Flotrac™ system during LT
may be employed with precaution.

3AP8-1

Temperature and humidity alterations in the course of low
flow anaesthesia

I. Kanus, S.S. Gratchey, S.J. Gratchev

Anaesthesiology, Belorussian Medical Academy for Postgraduate Training,
Minsk, Belarus
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Introduction: The study was conducted to examine the temperature and
humidity alterations in the course of Low Flow Anesthesia (LFA) and to com-
pare it to parameters of high gas flow.

Patients and methods: 60 patients: age 21-80; male — 22; female — 38; ASA
I-1l; body weight — 56-84 kg (average 72,4 =+ 3,1), who undergoing abdomi-
nal and gynecological surgery, were divided into two groups - by 30 patients
each. Average anesthesia duration was equal in the both groups — 156 min
(from 120 to 215 min, average 156 * 4,3). General anesthesia with fentanyl
2,0-2,2 pg/kg/hour, halothane 0,8-1,0 vol.% (1-1,25 MAC) and pancuro-
nium 0,04-0,05 mg/kg/hour or atracurium 0,5-0,6 mg/kg/hour was per-
formed in both groups. Fresh gas flow (FGF) at the 1-st group was 6 L/min,
at the 2-nd - 2 L/min. Two thermoelectric sensors were incorporated directly
to the patients circuit, in case of the temperature measuring — at the inspira-
tion and expiration lines; in case of humidity measuring — at the inspiration
line successively. The 1-st sensor was dry, and the 2-nd — wet. Ambient air
temperature at the operating theatre was 18-20°C. Absolute humidity was
calculated by the following formula: K = f — a(tqy — twe) B, where K —absolute
humidity; f — maximal water vapors pressure under the temperature of wet
sensor; a — psychrometric coefficient = 0,0011; B — barometric pressure.
Results and discussion: Gas mixture temperature at 7-st group
(FGF = 6L/min) came to 20,2 = 0,5°C in the inspiration line, and to
21,08 * 0,4°C in the expiration line. Temperature alterations were insignifi-
cant during anesthesia maintenance, temperature increase in the expiration
line was not more than 4,5% (p > 0,05). Absolute humidity in the expiration
line was unchanged - 15 mm.Hg.

Initial inspiration gas mixture temperature at 2-nd group (FGF = 2 L/min)
was 20,6 = 0,5°C, in a 30 min became 23°C, in a 90 min - 27,0 + 0,6°C.
Expiration temperature came in a 90 min to 28,1 + 0,5°C, while increase
was 0,05-0,1°C per min, or 29,5%. Absolute humidity in the expiration line
became 21,8 mm.Hg, or humidity has increased up to 25%.

Conclusion: Low Flow Anesthesia is the optimal method for the physiolog-
ical temperature and humidity value maintenance at the prolonged anesthesia.

3AP8-2

Clinical usefulness of a novel algorithm for automatic
estimation of the respiratory variations in arterial pulse
pressure

M. Cannesson, O. Desebbe, J. Slieker, O. Bastien, JJ. Lehot

Department of Anaesthesiology, Hospices Civils de Lyon, Hopital Louis
Pradel, Bron, France

Background and Goal of Study: Respiratory variations in arterial pulse
pressure (APP,,,,) are accurate predictors of fluid responsiveness in mechani-
cally ventilated patients. However, they have to be calculated manually and
can not be continuously monitored. The aim of our study was to assess the
clinical utility of a novel algorithm for automatic estimation of APP (APP o).
Materials and Methods: We studied 23 patients referred for coronary artery
bypass grafting. APP,, was continuously displayed using a method based
on automatic detection algorithms, kernel smoothing, and rank-order filters(1).
All patients were under general anesthesia, mechanical ventilation, and were
equipped with a pulmonary artery catheter. APP,,, and APP,, were recorded
simultaneously at eight steps during surgery including before and after a vol-
ume expansion (VE) (500 ml hetastarch). Responders to VE were defined as
patients presenting >15% increase in cardiac output following VE. Agreement
between APP,,, and APP,, was determined using Bland-Altman analysis.
Results and Discussions: There was a strong and significant relationship
between APP,,, and APP,, over the 184 pairs of collected data (r = 0.90;
p < 0.05). We observed a good agreement between APP,,, and APP,,
(bias = —1.83 = 3.3%). Fifteen (65%) patients were responders to VE. A
threshold APP,,,, value of 12% allowed discrimination of responders to VE with
a sensitivity of 80% and a specificity of 100%. A threshold APP,, value of
9% allowed discrimination of responders to VE with a sensitivity of 80% and
a specificity of 88%. There was no statistically significant difference between
area under the ROC curve for APP.,, and APP.;, (0.908 * 0.068 vs
0.908 = 0.065 respectively; p < 0.05).

Conclusion(s): APP,, is strongly correlated to APP,,,, is an accurate pre-
dictor of fluid responsiveness, and allows continuous monitoring of APP. This
novel algorithm has potential clinical applications.

Reference:

1 Aboy M, McNames J, Thong T, et al. IEEE Trans Biomed 2004; 51: 2198-203.
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Reclaiming waste anesthetic gas: initial clinical trials

J. Berry, J. Barwise, L. Lancaster

Anesthesiology, Vanderbilt University Medical Center, Nashville, USA
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Background and Goal of Study: There are potentially both economic and
environmental benefits in reclaiming and recycling waste volatile anesthetics.
Of the technologies available, only condensation of waste anesthetic gas
(WAGQG) provides both economy and ease of implementation. We evaluated a
new technology which combines efficient anesthetic gas scavenging with
cold-trap condensation of WAG.
Materials and Methods: A suite of 4 operating rooms was equipped with
new waste gas scavenging interface valves using demand valves rather than
the traditional open “active” scavenging systems. These were connected to
a proprietary vacuum unit, water trap, and cold-trap condenser operating
at —90 degrees C and 200 kPa. Efficiency, anesthetic yields, and cost of oper-
ation were evaluated.
Results and Discussions: The units were easily installed in operating suites
with existing, dedicated piping for WAG disposal. Efficiencies of extraction
approached 99% under most conditions. The cost per operating room was
US$5500; this would be lower in the case of a larger operating suite. The
widespread implementation of this technology could reduce WAG emissions
in the US by as much as 1500 tonnes/year (equivalent to 3.5 Tg of CO,).
Conclusion(s): The use of condensation as a tool for capture of WAG is both
economical and practical in the hospital setting. The recycled product may
be able to reduce the cost and increase the availability of modern volatile anes-
thetics worldwide.
Reference:
Berry JM: Volatile anesthetic recycling: It's about time (and temperature!) Society for
Technology in Anesthesia, San Diego USA, January 2005 (abstract)

3AP8-4

Airway pressures monitoring in anesthesia: intra and
extratracheal differences

A. Abad-Gurumeta, J.M. Calvo-Vecino, M. Ortega-Urbaneja, T. Lopez-
Quesada

Anesthesia, Gregorio Marafion General University Hospital, Madrid, Spain

Background and Goal of Study: We designed an endotracheal sensor for
monitoring intra and extratracheal pressures. Our hypothesis try to demon-
strate airways pressures obtained inside and outside trachea, are different.
Materials and Methods: We studied average, peak and plateau pressures
of the respiratory ways, during general anaesthesia in 71 children. The study
was managed by Datex-Ohmeda® Cardiocap 5 spirometer. Values were
obtained by means of a sensor placed inside the anaesthetic circuit before
the endotracheal tube (connected to the paediatric D-lite system), and by
means of another sensor — specifically designed - placed in the trachea,
immediately before the carina and after the end of the endotracheal tube.
This sensor has two elements: first is a capnography measuring cannula
which has been sectioned to be introduced through the second element.
This one consists of a paediatric urinary fixer that was introduced in an
opening of respiratory circuit. The cannula was introduced through out,
which lets the compartment stay watertight. Before orotracheal intubation,
we measured and marked the sensor length with regard to the endotracheal
tube for its correct location. The veracity of the obtained intratracheal pres-
sure values was checked by means of a pressure manometer and using the
correction factor (1.36) of Hg mm to H,O cm. Every variable was analysed in
the following times: starting, 5, 10, 15, 20, 30, 40, 50 and 60 minutes. Chi?
was used.

Results and Discussions: Globally the pressures (obtained in the airways —
intra and extratracheal) was present a differential of 3.5 + 0.35 points
(p < 0.01). There was not peak pressure in the endotracheal measurement
and it was practically the same than the Plateau pressure.

Conclusion(s): Pressure measurements differences are due to the different
places where the measurement is carried out. In the trachea, the peak pres-
sure disappears and is the same as the Plateau pressure due to the fact that
the trachea is not a rigid conduct, as the tubing. By this reason, we obtain a
more physiological airway pressure result (1).

Reference:

1 Kawati R, et al. Anesth Analg. 2005; 100(3): 889-893.

3AP8-5

Intraoperative transesophageal echocardiography in
refractary hypotension

C. Cabrera Schulmeyer, R. Vega, S. Schmied, R. Hernandez, J. De la Maza
Anesthesiology, Hospital Clinico FACH, University of Valparaiso, Santiago,
Chile

Background and goal of the study: According to the practice guidelines
for perioperative transesophageal echocardiography (TEE), the evaluation
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of acute and persistent hypotension is a category 1 indication. This is an
unfrecuent perioperative situation but determining the etiology is essential
for a successful therapy. The utility of TEE during hypotension is not well
explored during non cardiac surgery and the aim of this study was to evalu-
ate if TEE was useful for the hemodynamic management of these patients.
Material and Methods: Adults were prospectively enrolled. Refractary
hypotension was arbitrary defined as sistolic blood pressure lower than
85 mmHg, have not responded to adecuate volume administration and to
three bolus doses of ephedrine. Then a multiplanar TEE probe was inserted
and a preestablish protocol of 2-D images and color, continuous and pulsed
doppler was done.

Results and Discussion: 38 adults (71 + 12 years) were studied, 82% dur-
ing elective non cardiac surgery. The most frequentely surgeries done were
abdominal (open and laparoscopic), thoracic and orthopedics. In all patients
TEE was useful for determinig the etiology of persistent hypotension.
Hipovolemia was diagnosed in 14 patients (41%). Low ejection fraction
(EF < 30%) was detected in 5 cases and was treated with inotropic drugs
successfully. Systolic anterior motion (SAM) of the mitral valve was the diag-
nosis in 5 patients and in another 6 patients severe embolism was detected
during hip and knee surgery. Myocardial ischemia causing persistent
hypotension was detected in only 5 patients and in 3 patients cardiac tam-
ponade was the etiology of refractory hypotension. Two patients died and
both had severe myocardial ischemia.

Conclusion: Perioperative TEE is useful can be quickly inserted with few com-
plications index and heart and great vessels can be directly seen and function-
ally evaluated. Hypovolemia may be frequentely underdiagnose because wrong
estimations of volumen. TEE not only permits to assess volemia it also allows
to manage volume reposition. TEE is a minimally invasive image tool and it is
the only monitor that permits to diagnose ischemia, cardiac tamponade,
embolic phenomena and SAM in the operating room.

3AP8-6

Filtration performance of breathing system filters after
24 hours pre-conditioning

D. Chethan, A. Wilkes, C. Cann, J. Hall

Anaesthetics and Intensive Care Medicine, Cardiff University, Cardiff,
United Kingdom

Background and Goal of Study: The European standard for breathing sys-
tem filters specifies pre-conditioning each filter for the manufacturer’s maxi-
mum recommended time of use for the filter (usually 24 hours) before testing
the filtration performance (1). However, in a previous study, the filtration per-
formance of filters was determined after only three hours of pre-conditioning
(2). This study measured the filtration performances of six different types of
filters after 24 hours of pre-conditioning.

Materials and Methods: Three samples of six different filters (three pleated
and three electrostatic) intended for adult use were pre-conditioned for 24 hours
before testing by connecting each filter to a patient model breathing with a tidal
volume of 0.5 L, a frequency of 12 breaths per minute and an |:E ratio of 1:2 and
expiring fully saturated air at 34°C. The filtration performance of each sample
was measured by determining the penetration of sodium chloride particles
using a sodium flame photometer Type No. 1100 (SFP Services, Christchurch,
UK) at a flow of 30 L min~". Five samples of each filter were also tested without
any pre-conditioning. Analysis was by general linear modeling to allow for the
effect of pressure drop.

Results and Discussions:

Model Mean (range) penetration %
Unused

Pre-conditioned

Electrostatic

Barrierbac S 4.40 (2.8-8.95) 3.61(2.24-4.92)
Filta-Therm 0.28 (0.26-0.34) 0.27 (0.21-0.37)
Inter-Guard 3.40 (2.61-4.11) 3.60 (2.62-4.60)
Pleated

BB25 0.04 (0.03-0.09) 0.08 (0.03-0.04)

Hydro-Guard
Sterivent Mini

0.02 (0.01-0.07)
0.51 (0.49-0.54)

0.01 (0.01-0.01)
0.52 (0.51-0.56)

Conclusion(s): Pre-conditioning, and hence exposure to humidification,
did not have a significant effect (p > 0.05) on the filtration performance of
any of the filters.

References:

1 British Standards Institution (BSI). BS EN 13328—1: 2001. London: BSI, 2001.

2 MHRA Evaluation 04005. London: MHRA, 2004.
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Changes in regional cerebral oximetry during off-pump
coronary artery bypass graft surgery

C. Verborgh, S. Hasan, R. Lauwers, N. Rooselaer, F. Camu
Anesthesie, UZ Brussel, Brussel, Belgium

Background and Goal of Study: Neurocognitive performance following off-
pump coronary artery bypass (OPCAB) surgery remains impaired after surgery
as compared to before (1). Haemodynamic disturbance resulting from optimal
surgical exposure (2) might be a causal factor. We studied changes in regional
cerebral oxygen saturation measurement (SrO,) by near infrared optical spec-
troscopy (3) as a non-invasive monitoring endpoint during the different positions
of the heart needed to perform anastomoses on specific coronary arteries.
Materials and Methods: Thirty-five patients scheduled for off-pump CABG
agreed to take part in this open observational study. SrO, (Invos®, Somanetics
Corporation) was recorded via sensors placed left and right on the frontopari-
etal area. Cardiac output (CO) and mixed venous oxygen saturation (SvOy)
and other haemodynamic variables were obtained with the heart in neutral
position (PRE), and after stabilisation and exteriorisation for anastomosis on
the left anterior descending artery (LAD), the first diagonal branch (D1), the
obtuse marginal artery (OM) and the right circumflex artery (RCX). Wilcoxon
test was performed with Statistica®, data expressed as means (S.E.M.)
Results and Discussions: The patients were 71 (2) years old, with an ejection
fraction of 57 (3)% (ventriculography). Ten patients had previous myocardial
infarction. Results are shown below:

PRE LAD D1 oM RCX
Cl (LM 243(0.1) 2.01(0.09 1.69(0.24 1.64(0.17°  1.8(0.13)
SV(mLM™) 372 29(2) 22(3)* 24(2)* 25(2)
Sr0, (L)(%) 62(2) 58(2) 55(5)" 57(3) 513)
Sr0, RI(%)  62(2) 58(2) 52(5)* 58(4) 52(3)*
SVO, (%) 82(1) 77(2) 73(4)* 733)* 75(2)

*: significantly different from PRE with p < 0.05.

Conclusion(s): The Invos® regional cerebral oximetry seems to accurately
reflect the consequences of haemodynamic disturbance during OPCAB sur-
gery, in a noninvasive way.

References:

1 Chernov V et al. Eur J Cardiothorac Surg 2006; 29: 74-81.

2 Nierich AP et al. Ann Thorac Surg 2000; 70: 466-72.

3 Murkin JM. Semin Cardiothor Vasc Anes 2005; 9: 139-42.

3AP8-8

Flow through intravenous cannulae: neither easily
predictable nor laminar

D. McPherson, O. Adekanye, A.R. Wilkes, J.E. Hall

Department of Anaesthesia and Intensive Care Medicine, University
Hospital of Wales, Cardiff, United Kingdom

Background and Goal of Study: Predicting flow through an intravenous can-
nula (IVC) is useful to clinicians if changes in flow are required and to guide
selection of IVC. We set out to find the usefulness of manufacturers’ quoted
flows according to standard tests (1) in predicting actual flow and to charac-
terise that flow.

Materials and Methods: We built a model of a vein and inserted IVCs of
varying gauges into it. The height of the fluid bag above the vein was varied
to set the filling pressure and the flow through the IVC was measured.
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Results and Discussions: The graph shows measured (®) and theoretical
() flow at a pressure of 10 cmH,0 and the quoted (m) flow. The flow through
an IVC is not a consistent ratio of the quoted maximum flow: at 100 cmH,0
it is 0.83[0.06] (mean[sd]) for 0.75mm ID IVCs compared with 0.72[0.04] for
1.55 mm. Flow at the manufacturer’s quoted rate is turbulent (best curve fit
flow = 113.3[1.41]*ID22"095] (mean [standard error]), as is the flow at rates
above 12ml.min~" (flow = 2.87[0.13]*pressure®2001 in 20 G IVCs). This is
despite Reynolds’ number being as low as 328.
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Conclusion(s): Flow through IVCs is turbulent at the upper range of clini-
cally used flows, therefore Poiseuille’s law is not useful in predicting flow and
the effect of changing radius is less than commonly believed. Neither are the
quoted maximum flows easily useful. There are many determinants of lami-
nar flow apart from Reynolds’ number. Further work would determine useful
correlates of flow and find if laminar flow ever occurs in clinical situations.
Reference:

1 BS-EN-ISO-10555-5: 1997. Sterile, single-use intravascular catheters. Over-needle

peripheral catheters. London: British Standards Institute, 1997.

3AP8-9

Monitoring of propofol concentration in breathing gas: effect
of the lung on the course

M. Grossherr, A. Hengstenberg, L. Dibbelt, B.W. Igl, H. Gehring

Anaesthesiology, University Clinic of Schleswig-Holstein Campus Luebeck,
Luebeck, Germany

Background and Goal of Study: The part of the lung in propofol monitor-
ing has to be defined more precisely as measurements of breathing gas may
be used for the non-invasive monitoring of propofol concentration in
plasma. The following study should investigate how the course of propofol
concentration in breathing gas is related to the course of propofol in plasma
concentration.

Materials and Methods: After approval of the local ethic board we deter-
mined the propofol concentrations in plasma and breathing gas before and
during an anaesthesia. Propofol was constantly infused (6 mg/kg body-
weight X h). Samples of propofol and breathing gas were drawn at four
points of time (T1-T4) after 10, 20, 30 and 40 minutes in 6 cardiac surgery
patients. To describe the course of propofol concentration in plasma and in
breathing gas as a function of time alone the values of each point of time
(T1-T4) were compared to point of time 4 (T4) for each individual and were
calculated as a ratio. Non-parametric tests were used to analyze the data.
Results: Propofol concentration ranged between 2,2 to 3,3 wg/ml in plasma
and 2,4 to 17,7 ppb in breathing gas. Data of the calculated ratios are shown
in the table as mean and standard deviation ().

T T2 T3 T4
RaCprPL 69,2(24) 99,9(17)# 93,9(15)# 100(0)#
RaCprBr 38,0(10) 65,9(12)# 96,9(9)#," 100(0)#,*

RaCprPL rsp. RaCprBr: ratio of propofol concentration in plasma rsp. breathing gas at
the points of time 1-4 to point of time 4.
#P <0.05vsT1;*P <0.05vs T2.

Conclusion: Using a constant infusion propofol concentration in breathing
gas reached a steady state after 30 minutes, which was reached earlier
in plasma. The lung may delay the appearance of propofol in breathing
gas. This has to be acknowledged for using propofol monitoring in breath-
ing gas.

3AP8-10

Accuracy of a novel bioacoustic sensor for monitoring
respiratory rate

M. Macknet, P. Kimball-Jones, R. Applegate Il, R. Martin, M. Allard
Anesthesiology, Loma Linda University, Loma Linda, USA

Background and Goal of Study: Monitoring respiration of spontaneously
breathing patients is a concern in the operating room, post anesthesia care
unit (PACU), and on general care wards. Currently available devices require
either a cannula system positioned in line with airflow to detect respiration or
utilize impedance pneumography. These devices have multiple limitations
which have precluded widespread implementation in a general care setting.
A novel bioacoustic sensor for continuously monitoring respiration has been
developed. We evaluated the accuracy of the prototype sensor in the post
anesthesia care unit.

Materials and Methods: Following institutional IRB approval and informed
consent, 10 patients, upon arrival to the PACU, were monitored in the standard
fashion. In addition, a nasal cannula was placed, secured with tape, and con-
nected to a capnometer. An adhesive bioacoustic sensor connected to a
breathing frequency monitor prototype (Masimo Corp, Irvine Ca) was applied
to the patient’s neck just lateral to the cricoid cartilage. Both the capnometer
and the bioacoustic monitor were connected to a computer for continuous
data recording and subsequent data analysis. The accuracy of the new
acoustic sensor and the capnometer were compared to a reference respiratory
rate from a manual scoring system. Bias, precision and Agys were calculated
as either bioacoustic sensor — reference or capnometer-reference.

Results and Discussions: All data is expressed as mean (+=SD). 10 patients
(age = 26 to 88 years, weight = 55 to 135 kg) were enrolled. Duration of moni-
toring time in PACU was 55.2 + 38.9 min. Respiratory rate varied 3 to 28 bpm
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during this time. The resultant bias, precision and Agrys for the capnometer
was —0.53, 2.11, and 2.23 respectively. The bias, precision and Agys for the
bioacoustic sensor was —0.15, 2.23, and 2.36 respectively.

Conclusion(s): The new prototype bioacoustic respiratory sensor demon-
strates accuracy for respiratory rate monitoring as good as capnometry, in
this population of postanesthesia patients in the PACU. This device offers
multiple benefits over existing devices and has a potential to improve moni-
toring in a general care setting.

3AP8-11

Cerebral state index (CSI) monitoring in dogs during
induction of anaesthesia with propofol

L. Ribeiro, D. Ferreira, N. Bressan, P. Amorim, L. Antunes
Anestesia, Hospital Veterindrio Porto, Porto, Portugal

Background and Goal of Study: The aim of the study is to evaluate the
correlation between CSI and the predicted propofol plasma concentrations
(PropCp) in dogs during induction of anaesthesia.

Materials and Methods: Fifteen healthy dogs undergoing scheduled routine
surgical procedures were enrolled in this study. All dogs were premedicated
with 0.5 mg kg~' morphine sulphate and with 0.03 mg kg~ " acepromazine IM,
thirty minutes prior to the beginning of the induction of anaesthesia. Three
electrodes placed in the middle of forehead, in the left side of forehead and
in the mastoid left side were used to collect the EEG signal converted by the
Cerebral State Monitor into the CSI. Anesthesia was induced with a propofol
1% bolus dose of 6mg kg~ using a syringe pump programmed to allow a
maximum infusion rate of 600 ml h~". A Datex S/5 monitor was used to collect
the haemodynamic data (heart rate (HR) and mean arterial pressure (MAP)).
Rugloop software based in the pharmacokinetic model for propofol for dogs*
was used to control the syringe pump, to predict propofol concentrations and
to store PropCp, haemodynamic and electroencephalographic data every five
seconds. Spearman rank correlation analysis was used to compare PropCp
and CSl data. Data are mean * sd.

Results and Discussions: Before induction of anaesthesia, HR was
103.6 = 20.3 bpm and MAP was 83.1 = 14.9mmHg. CSl was 90.7 = 4 with
an EMG of 100% and a SQlI of 48.6%. During the induction of anaesthesia,
the maximum PropCp was 7.18 *+ 0.39 ug ml~", with a CSI of 67 + 12, SQl
78.0 = 12.4% and to an EMG of 32.9 = 30.8%; HR was 122 *+ 33.3bpm
and MAP was 78.4 + 19.4 mmHg. The minimum CSlI values were 52.3 + 9.6
with a PropCp of 5.2 + 0.96 ug ml~", 1.8 + 1.5 minutes after the maximum
PropCp observed; SQI was 83 * 12.1%, EMG was 30.7 + 26.5%, HR was
117.4 = 31.9bpm and MAP was 73.3 = 16.2 mmHg. There was a negative
correlation between PropCp and CSI (P < 0.0001).

Conclusion(s): The cerebral electric changes induced by increasing propofol
concentrations appear to be reflected by CSI values during induction. CSI
monitoring may be a useful tool to access depth of anaesthesia and to titrate
propofol predicted plasma concentrations during induction of anaesthesia
with propofol in dogs.

Reference:

*Vet Record, 2001; 148: 198-203.

3AP9-1

Comparison of the cerebral state index with clinical
assessment of the level of sedation during lower digestive
tract endoscopy

E. Cardenas, R. Aparicio, J.A. Casellas, J. Cano

Anesthesiology and Pain Clinic. Digestive Endoscopy Unit., USP Hospital
San Jaime, Torrevieja, Spain

Background and Goal of Study: The aim of our study is to assess the cor-
relation between a clinical sedation scale and the cerebral state index (CSI)
during digestive endoscopy that required mild to moderate sedation.
Materials and Methods: 80 patients scheduled for either diagnostic or
therapeutic colonoscopy participated in this observational study approved
by the institutional ethics committee. The level of sedation was determined
clinically at regular intervals using the Observer’s Assessment of Alertness/
Sedation Scale (OASS) and the CSI was registered by a cerebral state moni-
tor (CSM) in all patients. The attending anaesthesiologist was blinded for the
CSl values. All the information stored in the monitor was recovered afterwards
using the capture software provided by the manufacturer. The statistical corre-
lation between these two measures of sedation was analyzed using the
Spearman’s test.

Results and Discussion: Although a positive correlation was obtained for
the tested OASS-CSI paired episodes (n = 393; r = 0,601), the scattering of
the CSlI values particularly at deep sedation levels should be considered the
main finding of the present study.
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Conclusion: The scattering of the CSI values according to the different levels
of sedation limits the clinical usefulness of the CSM for lower digestive tract
endoscopy. The scale provided by the manufacturer may not be reliable to
optimize sedation for such procedures.

References:

1 Chisholm CJ, et al. Mayo Clin Proc. 2006; 81: 46-52.

2 Jensen EW, et al. Anesthesiology. 2006; 105: 28-36.

3AP9-2

Comparison between spectral edge frequency, fractal
dimension and Hurst coefficient as measures of the
electroencephalographic effects of sevoflurane

M. Soehle, R. Ellerkmann, C. Boehm, A. Hoeft, J. Bruhn

Kilinik fiir Andsthesiologie und Operative Intensivmedizin,
Universitétsklinikum Bonn, Bonn, Germany

Background and Goal of Study: Various attempts have been made to
quantify depth of anaesthesia based on the electroencephalogram (EEG).
We compared spectral edge frequency (SEF95) — a traditional, frequency-
domain based parameter — with fractal dimension (FD, Higuchi’s method [1])
and Hurst coefficient (H)[2] — two parameters derived from advanced non-
linear EEG analysis - to investigate their dose response relationship during
sevoflurane anaesthesia.

Materials and Methods: Twenty one patients were studied without
surgical stimulus. Sevoflurane anaesthesia was induced via face mask
and maintained via laryngeal mask. Sevoflurane concentration was
increased until burst suppression occurred and subsequently decreased
until a state of light anaesthesia was achieved. This procedure was
repeated twice until patients were intubated for subsequent surgery.
A single-channel EEG was recorded from the right frontal scalp (Fp2-Fz),
sampled at 250Hz and stored - along with entidal sevoflurane
concentration - for later offline analysis. SEF95, FD and H were calculated
using MATLAB R13 and compared with the estimated effect side con-
centration as derived from simultaneous pharmacokinetic and — dynamic
modelling.

Results and Discussions: Sevoflurane pharmacodynamic was in close
agreement with a sigmoid dose response relationship for SEF95 (correlation
coefficient 2 = 0.62 + 0.17), FD (* = 0.73 = 0.11) and H ( = 0.78 = 0.12).
The probability of H to predict sevoflurane effect side concentration
(P« = 0.86 = 0.05) was significantly higher (p < 0.05) as compared with FD
(Px = 0.81 = 0.06) and SEF95 (P, = 0.76 + 0.08).

Conclusion(s): The Hurst coefficient is superior to fractal dimension and
spectral edge frequency in predicting depth of sevoflurane anaesthesia. Non-
linear EEG analysis seems to be a promising tool to improve monitoring of
anaesthetic depth.

References:
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3AP9-3

Efficacy of an interaction model to predict State Entropy
during propofol/remifentanil anaesthesia

C.S. Nunes, A. Castro, H. Alonso, T. Mendonca, P. Amorim

Dep Matematica Aplicada, Faculdade de Ciencias da Universidade do
Porto, Porto, Portugal
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Background and Goal of Study: The aim of this study was to inspect if a
published interaction model(1), could be used under induction/surgery to
predict state entropy.

Materials and Methods: Data was collected during 7 urological surgeries
with propofol/remifentanil (Prop/Remi) anesthesia, using RugLoopll® from
Datex Entropy module every 5s. TCl was used with Marsh(2) for Prop and
Minto(3) for Remi. Anesthesia started with a Remi infusion to reach an effect
concentration of 2.5ng/ml, followed by a constant Prop 200 mi/h infusion
until loss of consciousness, thereafter Prop and Remi were changed accord-
ing to patient stability. The SE signal was prefiltered with a Butherworth fil-
ter. The interaction model(1) was fitted to the data of each patient in the
induction phase (first 15 min), parameters optimized using nonlinear least
squares and a hybrid identification method. The individual patient models
were then used to predict SE considering the drugs concentrations (data:
mean = SD).
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Fig. 1 Results of the interaction model on the 7 patients. Induction (optimization) phase.
(solid line — patients SE data; dash dot line - model results)

Results and Discussions: 7 patients, ASA 1/2, 42 + 15 years, 67 = 15kg,
166 = 5cm, 4 female. The individual models had good performance in the
induction phase (optimization) with statistical zero errors (P < 0.05) in 5 patients.
The average of absolute errors (AAE) was 5.07 + 1.14, capturing SE trend in
all patients. When the individual models were used for prediction (15 min until
the end) the AAE was 7.26 *+ 2.52. In 5 patients the model was able to predict
recovery.

Conclusion(s): The model can capture the individual patient response during
induction (non-steady state conditions) identifying unique characteristics.
This result leads to the idea that the PK/PD of the drugs maybe different during
induction/recovery and maintenance.
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3AP9-4

Bispectral Index and State Entropy variability under propofol
anaesthesia

A. Castro, E. Amadeu, F. Martins, P. Sa Couto, C.S. Nunes

Matematica Aplicada, Faculdade de Ciencias da Universidade do Porto,
Porto, Portugal

Background and Goal of Study: BIS and State Entropy (SE) indices are used
to guide anaesthesia. The variability of these signals may affect the easiness
of achieving a desired target. The aim of this study was to compare BIS and
SE variability under general anaesthesia.

Materials and Methods: Data was collected during urology surgeries. Data
recorded every 5s from Aspect XP, Datex S/5 monitors and infusion pumps
with RuglooplI® TCI software. Schnider [1] and Minto [2] PK models were used
for propofol and remifentanil TCI, respectively. Drugs Ce were adjusted regard-
ing patient stability and BIS target [40-60]. BIS and SE variability during main-
tenance were analyzed using their variability sequences: the difference between
the original and the smoothed filtered signal (Butterworth). (Data: mean = SD)
Results and Discussions: 20 patients, 55 = 16 years, 69 * 14kg,
164 = 9cm, ASA 1/2/3, 9 female. Procedure time was 202 = 77 min, mean
propofol and remifentanil Ce were 2.7 = 0.6 pg/ml and 3.9 = 1.8ng/ml.
Mean BIS and SE (38 = 3 and 45 + 6) were statistically different (P < 0.01,
paired sample t-test). The variability sequence follows a logistic distribution
characterized by the shape parameter — the higher the shape parameter the
higher the signal variability. BIS and SE shape parameters were different
(P < 0.01, paired t-test).
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Conclusion(s): For the same amount of anaesthetics, BIS had a higher
variability than SE. Average BIS was below the desired target and lower than
SE. The higher variability of BIS may account for the lower BIS values.
References:
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3AP9-5

Differences between BIS and State Entropy during general
anaesthesia: blind study

A. Castro, E. Amadeu, F. Martins, P. Sa Couto, C.S. Nunes

Matematica Aplicada, Faculdade de Ciencias da Universidade do Porto,
Porto, Portugal

Background and Goal of Study: Based on clinical observations we hypoth-
esized that average BIS and State Entropy (SE) during maintenance may be
different. In the present work we performed a blind study (clinician blind to SE)
to compare BIS and SE levels.

Materials and Methods: Data was collected during urology surgeries under
general anaesthesia. Data recorded every 5s from Aspect XP, Datex S/5 mon-
itors and infusion pumps with RuglooplI® TCI software. Schnider [1] and Minto
[2] PK models were used for propofol and remifentanil TCI. Anaesthesia was
induced with 1% propofol at 200 ml/h and a remifentantil effect-site concen-
tration (Ce) target of 2.5 ng/ml. After loss of consciousness (LOC) propofol
Ce TCl was started, the target being Ce at LOC. Following intubation, drugs Ce
were adjusted regarding patient requirements and BIS target [40-60]. During
the procedure the anaesthetist was blinded to SE values. (Data:Mean = SD)
Results and Discussions: 13 patients, ASA 1/2/3,64 = 10years, 70 = 13kg,
164 = 11cm, 4 female. Procedure time was 180 = 55 min, mean propofol
and remifentanil Ce were 2.5 = 0.6 pg/ml and 3.7 = 1.2ng/ml. BIS and SE
mean values were 39 + 2 and 46 *+ 6, respectively, during the maintenance
phase. The BIS and SE presented different mean values (P < 0.01, paired t-test).
The average difference between BIS and SE was —7 + 6, and only four
patients had average BIS > 40.

BIS and SE mean values — maintenance phase
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Fig. 1 BIS and SE mean values for each patient

Conclusion(s): For the same amount of anaesthesia BIS was significantly
lower than SE. Also BIS was below target. This should not invalidate the
existence of a difference between BIS and SE.
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Intraoperative low doses of ketamine increase BIS-guided
sevoflurane requirements during combined general and
thoracic epidural anesthesia for major abdominal surgery
K. Messada, P. Janin, A. Kaba, S. Lauwick, J. Joris

Anesthesia and Intensive Care Medicine, CHU Liége, Liége, Belgium

Background and Goal of Study: BIS monitoring can be used to titrate
sevoflurane (SEVO) administration during combined general-epidural

https://doi.org/10.1017/50265021507000798 Published online by Cambridge University Press

anesthesia. Intraoperative ketamine (KET) improves postop analgesia pro-
vided by thoracic epidural analgesia (TEA),? but can increase BIS scores.? We
therefore tested the hypothesis that intraop KET increases BIS-guided SEVO
requirements during major surgery under combined general-TEA anesthesia.
Materials and Methods: After IRB approval and informed consent, 40 patients
scheduled for abdominal surgery under combined general-TEA were included
in this randomized double-blind study. TEA was standardized in all patients.
After induction of anesthesia patients were allocated in two groups: iv KET
(0.5 mg/kg then infusion 0.25 mg/kg/h) or saline (SAL). Anesthesia was main-
tained with SEVO in Oy/air. SEVO was adjusted to keep BIS scores around 50.
Arterial pressure, heart rate, BIS scores, and end-tidal SEVO were recorded
every 15 min. Data (mean = SD) were analysed using ANOVA or Students’ t test;
P < 0.05 = statistical significance.

Results and Discussions: Patient data were similar in the two groups. End-
tidal SEVO were 20% greater (P < 0.001, Fig) in the KET group although BIS
scores were greater in the KET group (55 = 16 vs 50 = 16, P = 0.005). MAP
was also lower in the KET group (70 = 15 vs 78 = 17, P < 0.0001).
Conclusion: Low intraoperative doses of KET increase BIS guided SEVO
requirements during combined general-TEA. These results raise the question of
monitoring the depth of general anesthesia when combined with TEA and KET.
References:
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3AP9-8

Remifentanil bolus and entropy values in awake and
anaesthetized patients. Are there any gender differences?
M. Vassiliadis, D. Geros, M. Karta, V. Siakavaras, |. Paschalidis
Anesthesiology, General Hospital of Giannitsa, Giannitsa, Greece

Background and Goal of Study: Remifentanil bolus decreases bispectral
index during anaesthesia'. Aim of this study is to estimate its effect in spec-
tral and response entropy values, both at awake and anaesthetized patients.
Also, we seek for gender differences for this effect.

Materials and Methods: In forty surgical patients (21 female, 19 male),
spectral (SE) and response (RE) entropy were monitored (Datex-Ohmeda
S/5 Entropy Module). While awake, remifentanil bolus 1 ng/kg was adminis-
tered and SE-RE were recorded before and after 2 minutes. Propofol
2mg/kg was then infused and for intubation cis-atracurium 0.15mg/kg.
Maintenance was provided with continuous propofol and remifentanil infu-
sions. During operation and in a pause of surgical stimuli, another remifen-
tanil bolus was given. SE and RE, pre- and post bolus, were also recorded.
For statistical comparison, two-sample t-test was applied. P < 0.05 was
considered statistically significant.

Results and Discussions: In female and male awake patients, SE and RE were
similar before and after bolus (Table 1). While anaesthetized, the difference
in SE and RE (pre minus post value) was very significant, compared to awake
state (P < 0.0001, power: 99%), in both sexes. The reduction in both SE and
RE, was more significant in females (For SE: P = 0.009, power 78%, for RE:
P = 0.002, power 91%).

Table 1. Mean values = SD

AWAKE ANAESTHESIA

Males Females Males Females
Pre bolus SE 89 + 2 89 + 1 44 =10 50 + 12
Post bolus SE 88 +3 88 +3 39 +13 40 =10
Pre bolus RE 98 + 1 98 + 1 49+ 11 54 + 12
Post bolus RE 97 =2 95 *+5 41 +13 40 =9
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Conclusion(s): Remifentanil, given as a bolus, significantly reduces spectral
and response entropy value in anaesthetised, but not in awake patients, male
or female. The effect is more pronounced in female patients.

Reference:

1  Ferreira DA, Nunes CS, Antunes LM, et al. Eur J Anaesthesiol 2006; 23: 305-10.

3AP9-9

The application of response entropy to monitoring propofol
sedation depth

P. Mahon, R. Kowalski, E. Khan, B. McNamara, G. Shorten

Anaesthesia and Intensive Care, Cork University Hospital, Cork, Ireland

Background and Goal: The aim of this prospective observational study was
to investigate the associations between; (1) Response / State Entropy (RE/SE),
(2) defined EEG parameters and (3) clinical assessment [Modified Observer’s
Assessment of Alertness /Sedation scale (MOAA/S)] in patients receiving low-
dose propofol infusion.

Materials and Methods: A target-controlled infusion of propofol was admin-
istered (using Schneider’s pharmacokinetic model) to 12 ASA | patients. The
concentration of the target-effect site infusion was increased in 0.5 ug mL™’
increments at four minute intervals to a maximum of 2.0 g mL~". SE/RE
indices (Entropy™ Monitor, GE Healthcare) and clinical sedation score
(MOAA/S) were recorded. RE is calculated over the frequency range 0.8-47 Hz
and includes muscle activity. SE is confined to the EEG frequency range.’
Each patient had concurrent multi-channel (19) EEG recording. EEG recordings
were later assessed by a neurophysiologist blinded to the propofol concentra-
tion. A grade was assigned according to predefined EEG criteria of sedation,
for each four-minute time period or “patient/time unit” analyzed. Each unit
corresponded to a fixed concentration of propofol (n = 48). Robust analysis
(linear mixed model) did not demonstrate an intra-patient effect (p = 0.016).
Results and Discussion: RE but not SE was less in patient/time units with
EEG evidence of sedation (Table 1).

Table 1. State/Response entropy (SE/RE) and EEG evidence of sedation [data are
median (range)]

Measure EEG evidence No EEG evidence P value Pk value
(n = 48) of sedation (n = 29) of sedation (n = 19)

SE 89 (60-91) 89 (80-91) 0.324 0.58

RE 96 (62-99) 98 (90-100) 0.003 0.75

RE but not SE values were less in patient/time units in which clinical evi-
dence of sedation was present (MOAA/S < 5) [p = 0.007].
Conclusion: At low levels of propofol induced sedation, RE offers potential
as a monitor of sedation depth.
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Pain detection during anesthesia with different EEG derived
monitoring systems (Power Spectrum, BIS, Entropy)

J.M. Calvo-Vecino, A. Abad-Gurumeta, M. Ortega-Urbaneja, T. Lopez-
Quesada, A. Pérez-Gallardo

Anesthesia, Nifio Jesus Children University Hospital, Madrid, Spain

Background and Goal of Study: Prospective Study to compare different sys-
tems of hypnosis monitoring during general anaesthesia (1 hour long approxi-
mately) in 102 ASA | patients (2-12 years old). We realized EEG power spectrum
analysis by spectral edge frequency (SEF) and delta wave % (3%); BIS and,
state and response entropy (SE & RE). Values were collected by modular
S/5™ Datex-Ohmeda system; information was processed off-line by “Datex-
Ohmeda S/5 Collect®” software. Continuous monitoring of haemodynamic
and respiratory profiles, and inspired and expired gases and vapours fractions,
was performed.

Materials and Methods: Anaesthesia was maintained, in spontaneous venti-
lation, with 2% Sevoflurane in O,/N,O (50%) and continuous remifentanil
perfusion (0.2 ug kg~"), without neuromuscular blockade.

Sample homogeneity was checked. Temporal course curves among the sys-
tems and absolute punctual values, when specific events appear, were com-
pared. Multivariant general linear model and correlations were studied. Cases
with specific events were isolated and curves correlations among themselves
and with total sample were performed. Tridimensional surface model was
obtained.

Results and Discussions: BIS, SE and RE global temporal average curves
don’t present significant differences, and there are good correlations, but
induction and eduction are detected more rapidly by entropy system.

We have detected significant (p < 0,05) specific events consist an elevation
of RE, SE and more slowly BIS range (more than 1 minute or, in certain cases,
not detected), coincident with supramaximal surgical stimuli, heart rate ( >15%
than basal) and SEF ( =25 Hz) elevations. 8% remained cuasi invariable when
events ( =65).

If fentanil (1 ug kg™") or sevoflurane (8%) bolus are administered immedi-

ately when events, SEF, SE and RE curves return to previous values, and BIS
don’t detect event. If event remain for more than 1 minute, BIS detect too it.
Curves of isolated cases do not present correlation with global (excluded iso-
lated cases) sample curve.
Conclusion(s): Entropy system, similar to BIS, detect more quickly specific
events, nevertheless we need complementary systems to explain these events.
3% could inform if hypnosis remain, and SEF elevation (without % lose) could
indicate pain events.

4AP1-2
Relevance of elevated Serum Troponin | after elective major
abdominal surgery

R. Sundaram, JS. Noble, C. Triantyfyllou, AW. Reid, M. Murray
Anaesthetics, Victoria Infirmary, Glasgow, United Kingdom

Background and Goal of Study: The aim of this study was to identify pre-
operative risk factors, intraoperative events and postoperative events that
can be linked to myocardial injury as evidenced by increase in serum troponin
levels during major surgery.

Materials and Methods: After obtaining local ethics approval and written
consent, fifty six consecutive patients undergoing elective major surgery
were recruited. Preoperative risk factors, intraoperative events such as
hypotension and tachycardia and postoperative outcomes such as adverse
cardiac events, pain scores and outcomes at 30 days were recorded. ECGs
and serum troponin assays were done at baseline and on postoperative
days 1,2 and 3.

Results and Discussions:

No increase in troponin Trop 0.04-0.4ng/|
number 16 35
Age Median 66 (35-86) Median 69 (37-83)
Preop risk factors 7 (43%) 14 (40%) (chi square 1.88; p 0.215)
Postop Tachycardia 1 (6%) 9 (25%) (chi square 3.4; p 0.06)

Postop pain 0 7 (20%) (chi square 2.2; p 0.13)
ECG Changes 4 (25%) 12 (34%)
30 day Mortality 0 0
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Conclusion(s): Sixty eight percent of patients undergoing elective abdominal
surgery have positive cardiac Troponin | levels postoperatively, consistent
with myocardial damage.We conclude that it would be prudent to repeat this
study with larger numbers statistically powered to detect significant d