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AARREE  PPRREEPPAARREEDD  EETT  TTUUBBEESS  AA  SSOOUURRCCEE  FFOORR  PPAATTHHOOGGEENNIICC
MMIICCRROOOORRGGAANNIISSMMSS??

Nivez F. Rasic MD, Robert M. Friesen MD FRCPC, Bruce Anderson RN BN, 
Shirley A. Hoban FCSMLS, Nancy Olson BSc RT, Jacob Kress RN CPN(c ).

Department of Anesthesia, St. Boniface General Hospital, 409 Taché Ave, Winnipeg,
Manitoba, R2H 2A6

IINNTTRROODDUUCCTTIIOONN
The use of prepared endotracheal tubes (PETTs) for unanticipated difficult intubation is com-
mon.  However, the storage time of PETTs is highly variable and institution dependent since
there is no standardized protocol.  We sought to determine firstly if open, unused PETTs are a
potential source of pathogenic microorganisms and secondly if PETTs can provide a medium
for bacterial survival after deliberate contamination.  

MMEETTHHOODDSS
An intubating stylet was inserted into a 7mm ETT and this system was ethylene oxide sterilized.
The PETTs were placed in twenty different locations, including 14 operating rooms, 4 labour
and delivery suites and 2 epidural carts.  In phase one, the PETTs (n=20) were sampled at time
zero, 24, 48 and 72 hours, and 1, 2, 3, and 4 weeks.  The presence or absence of growth was
determined after 48 hours incubation and the microorganism identified.  For phase two, the dis-
tal end of the PETT (n=40) was swabbed with a fresh suspension of H. influenzae, P. aerugi-
nosa, S. aureus, E. faecium or a negative control.  The sampling and culturing of the PETTs was
repeated as described in phase one.  

RREESSUULLTTSS
Non-virulent bacteria were cultured from 13 of 160 (8.1%) samples and from 15 of 320 (4.7%)
samples in phases one and two respectively.  No PETT grew the same bacteria more than once.
In phase two, E. faecium was consistently recovered from the PETTs throughout the one month
period.  After 24 hours, the other three microorganisms were not recovered.  

DDIISSCCUUSSSSIIOONN
Our findings suggest that the pathogenic potential of open, unused PETTs is very low.  The
practice of storing PETTs as back-up airway equipment for a period up to four weeks carries
minimal risk of bacterial contamination.  Based on this study PETTs can be safely used for up
to one month.  This practice could translate to significant cost reduction for operating room
budgets.

RREEFFEERREENNCCEESS
None

This study has been generously supported by the St. Boniface General Hospital Research
Foundation.



ABSTRACT A3

AAPPNNEEAA  TTEESSTTIINNGG  FFOORR  DDIIAAGGNNOOSSIISS  OOFF  BBRRAAIINN  DDEEAATTHH::  
CCOOMMPPAARRIISSOONN  OOFF  33  TTEECCHHNNIIQQUUEESS

Simon Lévesque MD, Martin R. Lessard MD, Pierre Nicole MD, Stéphan Langevin MD,
Jacques Langevin MD, François LeBlanc MD, Jacques Brochu MD

Department of Anesthesia (critical care division), Laval University and 
CHA Hopital Enfant-Jésus, 1401 18e rue, Quebec City, QC, G1J 1Z4. 

IINNTTRROODDUUCCTTIIOONN
Apnea testing is an essential component for the confirmation of brain death. According to cur-
rent guidelines, prevention of hypoxemia during the apneic period should be done by insuffla-
tion of 100% oxygen via a catheter inserted to the distal end of the endotracheal tube (ET).(1)
Severe complications such as tension pneumothorax have been reported with this technique.(2)
Alternate techniques of apneic oxygenation (T-piece or CPAP systems) could avoid such com-
plications and are evaluated in this prospective cross-over study.

MMEETTHHOODDSS
The protocol was approved by the hospital ethics committee and consent was obtained from the
nearest relative of each patient. In 20 consecutive brain dead patients, the 3 apnea test tech-
niques were studied at 30 min intervals in random order: 1) 100% O2 at 6 l/min via a tracheal
catheter (TC) inserted to the distal end of the ET, 2) T-piece with 100% O2 at 12 l/min, 3)
CPAP 10 cmH2O with 100% O2 at 12 l/min. Arterial blood gas were drawn at 0, 2, 5, 10 min
for determination of PaCO2 and PaO2. The tests were stopped prematurely if arterial oxygen
saturation (SpO2) or systolic pressure decreased lower than 90% or 80 mmHg respectively.

RREESSUULLTTSS
A rise in PaCO2 ()20 mmHg and > 60 mmHg) yielding a positive test for the confirmation of
brain death could be obtained with the 3 techniques. The tests were stopped early in 2 patients
with TC and in 1 with T-piece because of decrease in SpO2. At ten minutes, rise in PaCO2 (TC
30.6, T-piece 30.0, CPAP 30.2mmHg) and decrease in PaO2 (TC -80.8, T-piece -64.6, CPAP
-17.0mmHg) were comparable. 

DDIISSCCUUSSSSIIOONN
T-Piece and CPAP are as effective as the TC for apnea testing in the diagnosis of brain death
and carry a lower risk of barotraumatic complications.

RREEFFEERREENNCCEESS
1. Can J Neurol Sci 1999; 26: 64-6
2. Anesthesiology 1998; 89: 1250-51
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EEFFFFEECCTT  OOFF  CCRRIICCOOIIDD  PPRREESSSSUURREE  OONN  TTHHEE  SSUUCCCCEESSSS  OOFF  
EENNDDOOTTRRAACCHHEEAALL  IINNTTUUBBAATTIIOONN  

Alexis Turgeon MD, Pierre C. Nicole MD, Martin R. Lessard MD, 
Claude A. Trépanier MD, Sylvie Marcoux PhD MD

Departments of Anesthesiology and Social and Preventive Medicine, Laval University, and
CHA, Hôpital de l'Enfant-Jésus, 1401 18th street, Quebec City, Quebec, G1J 1Z4

IINNTTRROODDUUCCTTIIOONN
Cricoid pressure (CP) is applied during induction of anesthesia to prevent pulmonary aspiration.
However, it has been suggested that CP makes intubation more difficult. This randomized con-
trolled study was designed to evaluate the effect of CP on endotracheal intubation (ETI) in
adults.

MMEETTHHOODDSS
Hospital Ethics Committee approval and patients’ informed consent were obtained. Seven hun-
dred (700) adults undergoing general anesthesia for elective surgery were randomly assigned to
have a CP (n=344) or a sham CP (n=356) during laryngoscopy and ETI. A standardized anes-
thesia induction technique with muscular paralysis was administered. After complete paralysis, a
CP of 30 newtons or a sham CP was applied by an anesthesia assistant. A 30-second period was
allowed to complete ETI with a Macintosh #3 laryngoscope blade. A screen hung over the
patient's neck ensured blinding of the anesthesiologist. Quality and reproducibility of the CP
were obtained by tutored training followed by daily practice on a scale-model. Primary endpoint
was the intubation failure rate at 30 seconds. Secondary endpoints included time for intubation,
laryngoscopy grades (Cormack & Lehane scale), and Intubation Difficult Scale (IDS) score.
Sample size was determined to identify an increase of intubation failure rate from 4% in the sham
CP group to 10% in the CP group. Statistical analysis was done with the Student t-test for con-
tinuous data and the Chi-square or Fisher's exact test for categorical data. All tests were two-
tailed and P<0.05 was considered significant.

RREESSUULLTTSS
Groups were similar for demographic data and risk factors of difficult intubation. The intuba-
tion failure rate at 30 seconds was comparable between groups: 15/344 (4.4%) and 13/356
(3.7%) in the CP and sham CP group, respectively. Laryngoscopy grades and IDS scores were
also comparable. Mean intubation time (±SD) was slightly longer in the CP group than in the
sham CP group (12.4 ± 4.3 seconds and 11.4 ± 4.0 seconds, respectively, P<0.01). 

DDIISSCCUUSSSSIIOONN
The success rate of ETI is not altered by CP. The difference observed for intubation time has
no clinical significance. Concerns about increased intubation difficulty do not justify the avoid-
ance of CP when its use is indicated.
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LLOOWW--DDOOSSEE  KKEETTAAMMIINNEE  RREEDDUUCCEESS  MMOORRPPHHIINNEE  UUSSEE  AAFFTTEERR
TTOOTTAALL  KKNNEEEE  AARRTTHHRROOPPLLAASSTTYY

Vynka C. Lash MD, Keith Anderson MD, J. Francisco Asenjo MD, 
Francesco Carli MPhil MD

Department of Anesthesia, Montreal General Hospital Site, McGill University Health Centre,
1650 Cedar Avenue, Montreal, Quebec, H3G 1A4

IINNTTRROODDUUCCTTIIOONN
Sub-anesthetic doses of ketamine offer analgesic and morphine sparing effects without increas-
ing reported side effects when given intraoperatively,1-2 or added to postoperative PCA mor-
phine.3 The objective of this study was to examine the effect on postop analgesia and morphine
consumption of a single pre-incision dose of ketamine, with and without ketamine added to the
postoperative morphine PCA.

MMEETTHHOODDSS
Institutional ethics approval was obtained.  Sixty patients for planned total knee arthroplasty
were recruited and randomized to one of three double-blinded groups.  1. Control: spinal anes-
thesia, intravenous placebo given pre-incision, PCA morphine postoperatively as per regular
institutional protocol (morphine 1mg bolus, 7 minute lockout).  2. Pre: same as control treat-
ment but with ketamine 0.15mg/kg pre-incision.  3. Pre & post: same as group 2 with keta-
mine 1mg added to each bolus of PCA morphine postop.  Variables measured included VAS
pain scores (rest and movement), morphine consumption, the presence of dysphoria (including
strange dreams and hallucinations), and nausea and vomiting for 48 hours postop.  Data was
analyzed by ANOVA for normal data, Kruskal Wallis for non-normal data, and Chi-squared test
for categorical data.

RREESSUULLTTSS
Fifty-seven patients completed the study. Groups were comparable in age, gender, and preop-
erative analgesic use.  There were no significant differences in pain scores at movement or rest
postoperatively.  PCA morphine consumption is shown below and is expressed as median (IQR)
in milligrams.

Parameter Control Pre Pre & post P

PCA use 0-24h 72 41 55 0.04
(57-85) (37-59) (26-85)

PCA use 24-48h 31 23 24 0.08
(19-54) (9.5-34) (17-42)

% nausea 47.6 47.1 52.6 0.93
% dysphoria 23.8 17.6 15.8 0.80

DDIISSCCUUSSSSIIOONN
A single small dose of ketamine (0.15mg/kg) reduces morphine use for the first 24 hours after
total knee replacement.  Adding ketamine to the PCA morphine does not confer any additional
benefit.  The use of low-dose ketamine does not increase dysphoria or nausea postoperatively.

RREEFFEERREENNCCEESS
1. Pain. 82:111-125. 
2. Anesth Analg. 90:129-134. 
3. Can J Anesth. 43:212-215.
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AA  DDEEMMAANNDD--BBAASSEEDD  AASSSSEESSSSMMEENNTT  OOFF  TTHHEE  CCAANNAADDIIAANN
AANNEESSTTHHEESSIIAA  WWOORRKKFFOORRCCEE

Dale A. Engen MD, Gordon H. Morewood MD, Nancy Ghazar MD, Ted Ashbury MD,
Elizabeth G. VanDenKerkhof DrPH, Louie Wang MD

Department of Anesthesiology, Queen's University, 76 Stuart Street, Kingston, 
Ontario, K7L 2V7

IINNTTRROODDUUCCTTIIOONN
The purpose of this study was to assess the current and future need for anesthesia providers
within Canada.

MMEETTHHOODDSS
All licensed health care facilities potentially employing anesthetic services were identified. On
February 1st, 2002 a multiple choice questionnaire was mailed to each institution. On April 1st,
a second questionnaire was mailed to non-responders. Those facilities that did not respond to
either mailing were contacted by telephone in June and July.

RREESSUULLTTSS
891 health care facilities were identified for inclusion. Responses were obtained from 831 (93%).
As a result of hospital mergers and closures, 772 questionnaires were entered into the database.
425 (55%) facilities employed anesthetic services. There were 1600 operating rooms in use daily,
and anesthesia providers were also commonly active in pre-operative assessment clinics (229 insti-
tutions, 54%), intensive care units (174, 41%), acute pain services (158, 37%), and chronic pain
clinics (132, 31%). 2121 full-time or full-time-equivalent anesthesia providers were available to the
institutions surveyed. Respondents identified an immediate need for 228 additional full-time anes-
thesia providers. Provincially, the largest deficits were in Ontario (85, 37%) and Quebec (69, 30%).
148 (61%) vacancies occurred in centers with a population greater than 100,000.  When asked to
estimate their institution's needs for the year 2007, 46% (197) of respondents indicated that they
would require more anesthesia providers, 7% (28) stated that they would require fewer, and 45%
(190) estimated that there would be no change. The estimated number of positions to be elimi-
nated was 23, and to be added was 355, for a net gain of 332.

DDIISSCCUUSSSSIIOONN
This study was the first to measure the actual demand for anesthetic services in Canada by sur-
veying the institutions that deliver health care. It identified pre-operative assessment clinics as
the most common area of involvement for anesthesiologists outside of the OR.  It confirmed
the current deficit of anesthesia providers projected by Craig et al using a physician resource
model1 (228, 11%).  It also determined that these shortages were greatest in Ontario and in
larger urban populations. Furthermore, it suggests that future shortages may be significantly
worse than anticipated2 (560, 26%).

RREEFFEERREENNCCEESS
1,2  Can J Anesth., 49:7, 671-677.   
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CCEERREEBBRRAALL  EEXXPPRREESSSSIIOONN  OOFF  HHYYPPOOXXIIAA--SSEENNSSIITTIIVVEE  GGEENNEESS  AAFFTTEERR
CCPPBB  IINN  TTHHEE  RRAATT

Katherine R. Blight MD, C. David Mazer MD, Gregory M. T. Hare MD PhD, Zhilan Wang MSc,
Carla Coackley, Rong Qu MSc., Malcolm Robb PhD, Duncan J. Stewart MD

Department of Anesthesia and Division of Cardiology, University of Toronto, St. Michael's
Hospital, Toronto, Ontario, M5B 1W8

IINNTTRROODDUUCCTTIIOONN
Neurocognitive dysfunction, an important phenomenon following cardiopulmonary bypass
(CPB) may be due to impaired cerebral oxygen delivery during or after CPB1.   Hypoxia is
known to cause changes in expression of a number of genes, including NOS (nitric oxide syn-
thase) and VEGF (vascular endothelial growth factor) 2,3 . Demonstrating comparable changes
in cerebral gene expression following CPB would support the hypothesis that cerebral hypoxia
occurs during CBP. Such hypoxia may contribute to the cognitive impairment observed fol-
lowing cardiac surgery.

MMEETTHHOODDSS  
With ACC approval, Sprague-Dawley rats were anesthetized with ketamine and maintained with
isoflurane, fentanyl, midazolam and cis-atracurium. Study rats underwent normothermic CPB
with a neonatal membrane oxygenator for 1 hour.  24 hours after weaning from CPB the ani-
mals were sacrificed and RNA was extracted from the cerebral cortex.  Analysis of eNOS, iNOS,
nNOS and VEGF mRNA levels was performed using standard and quantitative RT-PCR tech-
niques.  Results were compared to "sham-operated" negative controls which did not undergo
CPB, and a positive control group that was exposed to hypoxic conditions (n= 5 per group).
Data was analyzed using one way or two way ANOVA where appropriate.  P< 0.05 was con-
sidered significant.

RREESSUULLTTSS    
There were no significant differences in hemoglobin concentration, mean arterial pressure, rec-
tal temperature and oxygen saturation between the experimental group and the sham operated
controls. Significant upregulation of eNOS occurred in the CPB group as compared to both the
sham-operated and hypoxic rats (sham 5338 +/- 2849, CPB 8642 +/- 1290, hypoxia 4132 +/-
1795 ng RT-PCR product per ng total RNA).  iNOS expression increased in the hypoxic rats
only, and there were no significant differences in nNOS and VEGF between the CPB and sham
animals.

DDIISSCCUUSSSSIIOONN
CPB is associated with increased cerebral expression of eNOS.  The pattern of iNOS, nNOS and
VEGF expression following CPB suggests that cerebral hypoxia had not occurred or that suffi-
cient time for gene expression had not elapsed.  Upregulation of eNOS may be related to cere-
bral blood flow and shear stress during and after CPB4.

RREEFFEERREENNCCEESS  
1. BJA.84(3):378-393 
2. J. Neurosci Res.49(1):89-97 
3. J. Appl Physiol. 86(1):260-4 
4. Circ Res.79(5):984-991
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PPRROOTTEEIINN  SSPPAARRIINNGG  WWIITTHH  EEPPIIDDUURRAALL  AANNAALLGGEESSIIAA  AANNDD
HHYYPPOOCCAALLOORRIICC  DDEEXXTTRROOSSEE  

Thomas Schricker MD PhD, Sarkis Meterissian MD MSc, Ralph Lattermann MD, 
Franco Carli MD MPhil

Department of Anesthesia, McGill University, Royal Victoria Hospital, 687 Pine Avenue West,
Montreal, Quebec, Canada H3A 1A1

IINNTTRROODDUUCCTTIIOONN
Oxidative protein loss after surgery when coupled with prolonged inadequate oral intake may
adversely affect the postoperative clinical course. Administration of dextrose spares protein but
necessitates the infusion of large quantities. Epidural analgesia has been shown to facilitate glu-
cose utilization (1) thereby presumably reducing the amount of dextrose required to attenuate
protein loss.
To confirm this assumption, we investigated anticatabolic effects of epidural analgesia in patients
receiving intravenous hypocaloric dextrose, the hypothesis being that epidural analgesia prevents
the increase in amino acid oxidation after colorectal surgery.

MMEETTHHOODDSS
The study was conducted in accordance with the Declaration of Helsinki. We randomly allocat-
ed ten metabolically healthy patients scheduled for colorectal surgery to receive general anes-
thesia combined with intraoperative epidural anesthesia (bupivacaine) and postoperative
epidural analgesia (bupivacaine/fentanyl, n=10), and ten to receive general anesthesia followed
by patient controlled analgesia with intravenous morphine. All patients received a peripheral 72-
h infusion of hypocaloric dextrose 10% from the day before until the second day after surgery.
Dextrose infusion was adjusted to provide 50% of the patient`s resting energy expenditure mea-
sured by indirect calorimetry. Whole body leucine kinetics (leucine oxidation, leucine rate of
appearance, non-oxidative leucine disposal) were determined by L-[1-13C]leucine on the day
prior to sugery and on the second postoperative day. Results are expressed as mean±1SD.
Statistical analysis was by the Mann-Whitney U test.

RREESSUULLTTSS
In the intravenous analgesia group leucine oxidation increased from 19.3±3.9 to
28.3±6.4µmol·kg-1·h-1 (p<0.01 vs. epidural analgesia group) after surgery, whereas in the
epidural analgesia group leucine oxidation did not change (preoperative 21.1±5.8µmol·kg-1·h-1,
postoperative 20.7±5.2µmol·kg-1·h-1). The leucine appearance rate, an estimate of protein
breakdown, and non-oxidative leucine disposal, an estimate of protein synthesis, increased to a
similar extent in both groups.

DDIISSCCUUSSSSIIOONN
Assuming that leucine represents 8% of body protein epidural analgesia and hypocaloric dextrose
diminished the oxidative protein wastage after surgery by 22 g or more than 100 g of muscle
mass per day. This extent of protein sparing is greater than that previously achieved with phar-
macological or nutritional interventions in patients undergoing colorectal surgery (2). 

RREEFFEERREENNCCEESS
(1) Am J Physiol 2000; 279: 646-53, (2) Shock 1998; 10: 155-60
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EESSTTIIMMAATTEEDD  CCRREEAATTIINNIINNEE  CCLLEEAARRAANNCCEE  VVEERRSSUUSS  PPLLAASSMMAA  
CCRREEAATTIINNIINNEE  AASS  RRIISSKK  PPRREEDDIICCTTOORRSS  IINN  CCAARRDDIIAACC  SSUURRGGEERRYY

Jean-Yves Dupuis, M.D., FRCP(C),* Feng Wang, M.D., MSc.,* Howard Nathan, M.D.,
FRCP(C),* Kathryn Williams, MS.H

Cardiac Division of Anesthesia* and Epidemiology Unit H, University of Ottawa Heart
Institute, 40 Ruskin Street, Room H213, Ottawa, Ontario, K1Y 4W7.

IINNTTRROODDUUCCTTIIOONN  
Preoperative renal dysfunction is an  important risk factor in cardiac surgery.1 This study com-
pared creatinine clearance (Clcr), estimated from the Cockroft and Gault formula,2 and plasma
creatinine as predictors of outcome after cardiac surgery.

MMEETTHHOODDSS
A total of 6364 consecutive cardiac surgical patients participated in this prospective observa-
tional study approved by our Institutional Research Ethics Committee. Patients requiring pre-
operative hemodialysis were excluded. The measured outcomes were perioperative mortality
and major morbidity. For each outcome, two multivariable risk models were developed,  using
either estimated Clcr as a measure of renal function, or plasma creatinine. Discrimination of the
risk models was compared using receiver operating characteristic (ROC) curves.  Risk-adjusted
odds ratios (OR) and their 95% confidence interval for each outcome were first calculated in the
entire population, then separately in patients with normal plasma creatinine levels and those
with elevated levels.

RREESSUULLTTSS  
For each 0.2 mL/s/1.73 m2 decrement of estimated Clcr, the OR for mortality and morbidity
in the whole population were 1.35 (1.25 - 1.46) and 1.19 (1.15 - 1.23), respectively;  for each
20 mmol/L increment of plasma creatinine, they were 1.10 (1.05 - 1.15) and 1.13 (1.09 -
1.16), respectively. The areas under the ROC curves for mortality and morbidity were 0.83 and
0.72, respectively, with the models using estimated Clcr, and 0.74 and 0.65, respectively, with
the models using plasma creatinine (p < 0.001, creatinine versus estimated Clcr for both out-
comes).  In patients with normal plasma creatinine (n = 4603), estimated Clcr remained a sig-
nificant predictor of mortality (OR = 1.42; 1.24 - 1.64) and morbidity (OR = 1.16; 1.11 -
1.28), but plasma creatinine did not. Finally, the risk-adjusted odds of mortality and morbidity
were similar at any tested level of estimated Clcr whether patients had normal or elevated plas-
ma creatinine.

CCOONNCCLLUUSSIIOONN
The risk-adjusted association between preoperative renal dysfunction and adverse events after
cardiac surgery is stronger with estimated Clcr than with plasma creatinine, particularly in
patients with normal plasma creatinine. The routine preoperative estimation of Clcr may improve
the identification of higher risk cardiac surgical patients, at no extra cost or inconvenience to
patients.

RREEFFEERREENNCCEESS
1. Ann Int Med 1998; 128:194-203.
2. Nephron 1976;16:31-41.
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AANNEEMMIIAA  AANNDD  RREECCOOVVEERRYY  FFRROOMM  CCAARRDDIIAACC  SSUURRGGEERRYY  
IINN  OOLLDDEERR  PPAATTIIEENNTTSS

James A Robblee MD, Howard J Nathan MD

University of Ottawa Heart Institute, H 213-40 Ruskin Street, Ottawa, Ontario K1Y 4W7

IINNTTRROODDUUCCTTIIOONN
The traditional transfusion trigger of 100g/L has been replaced by more restrictive practices in
most cardiac surgery centres.1 As a result, many patients are anemic in the post-operative peri-
od and after discharge. This practice has been shown to be safe in the perioperative period, but
little is known about the convalescent phase. An NIH consensus conference emphasized the
need for research on anemia and the recovery of patients from surgery.2 This pilot study was
undertaken to determine if a restrictive transfusion strategy would impair functional capacity
(FC) in older patients  following cardiac surgery.

MMEETTHHOODDSS
Approval was obtained from the Research and Ethics Committee of the institution. 29 con-
senting CABG patients, >60 years of age, who were participating in a preoperative autologous
donation (PAD) program were randomized to a restrictive transfusion threshold of 80g/L or a
liberal strategy that required all the PAD blood to be transfused.. Hgb determinations and
treadmill testing were done at 4, 12 and 24 weeks.

RREESSUULLTTSS
A separation of Hgb levels (16-18g/L) was observed in the perioperative period. Four weeks
following surgery, a difference of 6 g/L persisted, but there was no difference by 12 weeks post-
operative. Functional capacity as measured by VO2 max improved significantly between post-
operative weeks 4 and 12 in both groups. The improvement was 17.5% in the liberal group and
24% in the restrictive group. A difference of 15% is considered to be clinically significant.
However, when the liberal group was compared with the restrictive group at the time points
studied, there was no difference in functional capacity between the two groups. Patients who
had increased numbers of co-morbid factors preoperatively and older patients benefited more
from surgery than less ill or younger patients. This was observed in both treatment groups.

CCOONNCCLLUUSSIIOONN
4 weeks after cardiac surgery, there are no benefits to be obtained when a liberal vs restrictive
strategy is employed in older CABG patients with respect to functional capacity.

RREEFFEERREENNCCEESS
1. American Journal of Medicine 2002;101(2A):12S-15S.
2. JAMA 1988;260(18):2700-3.

TABLE 1 Post op Hgb Determinations mean ± SD

Liberal Restrictive p-value

0-4 hrs 96 ± 12.8 93 ± 9.6 0.0553
Day 1 109 ± 11.0 93 ± 10.1 <0.001*
Day 2 108 ± 14.5 90 ± 13.7 0.004*
Day 4 116 ± 17.3 99 ± 15.0 0.011*
4 weeks 127 ± 15.6 121 ± 10.3 0.009*
12 weeks 141 ± 12.6 137 ± 11.2 0.512
24 weeks 144 ± 13.9 141 ± 14.1 0.770

TABLE 2 VO2 Functional Capacity mean ± SD

Liberal Restrictive p-value

4 weeks 17.7 ±  3.5 15.8 ± 2.8 0.388
12 weeks 20.8 ± 4.2 19.6 ±  2.8 0.614
24 weeks 21.3 ± 4.8 19.2 ± 3.8 0.460
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EEUURROOSSCCOORREE  VVEERRSSUUSS  CCAARREE  SSCCOORREE  FFOORR  PPRREEDDIICCTTIIOONN  
OOFF  MMOORRTTAALLIITTYY  IINN  CCAARRDDIIAACC  SSUURRGGEERRYY

Jean-Yves Dupuis, M.D., FRCP(C), Feng Wang, M.D., MSc

Cardiac Division of Anesthesia, University of Ottawa Heart Institute, 40 Ruskin Street, 
Room H213, Ottawa, Ontario, K1Y 4W7.

IINNTTRROODDUUCCTTIIOONN
Originally developed  in Europe and recently validated in nearly 600,000 North American
patients, the EuroSCORE is one of the most robust multifactorial risk models for prediction of
mortality after cardiac surgery.1,2 Designed for routine use by anesthesiologists, the Cardiac
Anesthesia Risk Evaluation (CARE) score is a simple risk ranking system based on clinical judge-
ment and a few risk factors in cardiac surgery.3 This study compared the performance of the
EuroSCORE and the CARE score in predicting mortality after cardiac surgery.  

MMEETTHHOODDSS
This observational study includes 6415 consecutive cardiac surgical patients from a single insti-
tution. Patients having heart transplantation and implantation of ventricular assist device were
excluded.  All data were collected prospectively by research assistants and entered in a database
approved by our Human Research Ethics Board. For each patient, the EuroSCORE was calcu-
lated from 17 predefined risk factors and their respective scores (possible maximum = 38
points). The preoperative CARE score was attributed to each patient by the attending anesthe-
siologist. Discrimination of the two classifications for mortality was assessed through receiver
operating characteristic (ROC) curves and comparisons were made with the pairwise deletion
Mann-Whitney test. The population was randomly divided in a development (n = 3207) and a
validation group (n = 3208) to test calibration (= comparisons of the expected and observed
mortality) of the models, using the Hosmer-Lemeshow goodness-of-fit test for the
EuroSCORE (= continuous variable) and the Pearson=s chi-square goodness-of-fit test for the
CARE score (= categorical variable). P < 0.05 was used to determine statistical significance.

RREESSUULLTTSS
The overall mortality was 3.8%. The areas under the ROC curve for mortality prediction were
0.83 ± 0.01 with the EuroSCORE and 0.81 ± 0.01 with the CARE score (P = 0.12). Both clas-
sifications had good calibration: the observed mortality in the validation group was 3.65% for
expected values of 3.86% with the EuroSCORE (P = 0.31) and 3.92% with the CARE score (P
= 0.29).

CCOONNCCLLUUSSIIOONN
Despite major differences in design and complexity, the EuroSCORE and the CARE score pre-
dict mortality in cardiac surgery with acceptable and comparable accuracy. 

RREEFFEERREENNCCEESS
1. Eur J Cardio-Thorac Surg 1999;16:9-13.
2. Eur J Cardiothorac Surg 2002;22:101-5.
3. Anesthesiology 2001;94:191-3.
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IIMMPPAACCTT  OOFF  DDIIFFFFEERREENNTT  IINNSSPPIIRREEDD  GGAASS  MMIIXXTTUURREESS  OONN  
OONNEE  LLUUNNGG  VVEENNTTIILLAATTIIOONN

Raynauld Ko MD1, Marelise Kruger MB ChB1, Karen McRae MD1, Gail Darling MD2,
Thomas Waddell MD PhD2, David Morrice MB ChB1, Desmond McGlade MBBS FANZCA,

Ken Cheung MD1, Joel Katz PhD1, Peter Slinger MD1

1Department of Anesthesia and Pain Management, 2Department of Surgery, Division of
Thoracic Surgery, Toronto General Hospital, University Health Network, University of

Toronto, 200 Elizabeth Street, Toronto, Ontario, M5G 2C4

IINNTTRROODDUUCCTTIIOONN
Maintenance of adequate oxygenation and optimal surgical conditions are important during
thoracotomy requiring one-lung ventilation (OLV). Shunting secondary to atelectasis in the
ventilated lung may occur in addition to the obligatory shunt in the non-ventilated lung.
Inspiratory gas mixture used prior to OLV may influence ventilatory conditions. Nitrogen is less
soluble in blood than oxygen(O2) or nitrous oxide(N2O). Use of nitrogen/oxygen (AIR) gas
mixture versus N2O/O2 mixture or 100% O2 was predicted to delay atelectasis in the ventilat-
ed lung and maintain a higher functional residual capacity with better oxygenation. The more
soluble gas mixtures (O2, N2O) were predicted result in better lung collapse secondary to their
rapid absorption from the alveoli in the non-ventilated lung.

MMEETTHHOODDSS
Following hospital REB approval, 74 patients scheduled for lateral thoracotomy were random-
ized to one of three study groups: AIR (40%O2/60%nitrogen), N2O (40%O2/60%N2O) and
O2 (100%O2). Patients received a standardized intravenous anesthetic. The selected gas mix-
ture was provided at induction until initiation of OLV, where all patients received 100% O2.
Serial arterial blood gases were obtained on room air (RA), during two-lung ventilation (2LV)
and every 5 minutes for 30 minutes of OLV. Surgeons blinded to gas mixtures provided a non-
parametric lung deflation score from 0 (no deflation) to 10 (complete collapse) at 10 and 20
minutes of OLV. Non-parametric data were analyzed by 2-way ANOVA. Significant effects were
followed by separate Mann-Whitney tests.

RREESSUULLTTSS
Mean arterial paO2 and lung deflation scores are shown in Figure 1 and 2 respectively. Posthoc
tests identified the O2 group had significantly improved oxygenation during 2LV, 5 and 10
minutes of OLV. No differences were noted after 10 minutes of OLV. The AIR group had sig-
nificantly worse lung scores at both time points. 
(p<0.0009).

DDIISSCCUUSSSSIIOONN
Gas mixture was not shown to improve oxygenation after 10 minutes of OLV. The use of a
nitrogen/oxygen mixture resulted in lower lung deflation scores, reflecting worse operating
conditions, as compared to nitrous oxide/oxygen or oxygen alone.



ABSTRACT A14

AANNEEMMIIAA  CCAAUUSSEESS  IINNCCRREEAASSEEDD  CCEERREEBBRRAALL  CCOORRTTIICCAALL  nnNNOOSS  mmRRNNAA
LLEEVVEELLSS  IINN  RRAATTSS..

Gregory M.T. Hare PhD MD, Andrew J. Baker MD, Kathryn M. Hum, Steve Y. Kim, 
Rong Qu MSc, Aiala Barr PhD, C. David  Mazer MD.

Department of Anaesthesia, University of Toronto, St. Michael?s Hospital, 30 Bond Street,
Toronto, Ontario M5B 1W8.

IINNTTRROODDUUCCTTIIOONN
Cerebral hypoxia may contribute to cognitive dysfunction associated with anemia (1).
Anemia induced cerebral hyperemia augments  cerebral oxygen delivery and is partially
mediated by neuronal nitric oxide synthase (nNOS) activity (2). Upregulation of cerebral
nNOS mRNA has been demonstrated during hypoxia (3), but not during anemia. We tested
the hypothesis that hemodilutional anemia causes cerebral hypoxia triggering an increase in
cerebral nNOS gene expression.

MMEETTHHOODDSS
Following ACC approval, anesthetized (2% isoflurane) rats underwent tail artery and jugular
vein cannulation for measurement of mean arterial pressure (MAP) and  blood gas analysis.
Oxygen sensitive microelectrodes and laser doppler flow probes, placed using stereotaxic
coordinates, measured cerebral tissue oxygenation (PBrO2) and CBF, respectively.
Hemodilutional anemia (n=7) was achieved by exchanging 30 ml·kg-1 of blood with pen-
tastarch over 10 minutes. Control animals did not undergo hemodilution (n=6). Cerebral cor-
tical samples were harvested after 3 hours, snap frozen, total RNA extracted, and RT-PCR
performed using primers for IL-1, eNOS and nNOS. Quantitation of RT-PCR product wa s
performed using a digital imaging system. Statistical significance was assessed using
Wilcoxon rank sum and signed rank tests (Mean ± SEM).

RREESSUULLTTSS
Hemodilution reduced the hemoglobin concentration to  51.0 ± 1.2 g·L-1 while MAP remained
near baseline values (68.9 ± 2.8 mmHg). Blood gases did not change significantly. PBrO2

decreased transiently, from 17.3 ± 4.1 to 14.4 ± 4.1 mmHg  during hemodilution  (p< 0.01),
before returning  to baseline after 20 minutes, once CBF had increased to its maximum level.
After 3 hours, cerebral cortical nNOS mRNA levels were significantly higher in the anemic
group relative to controls (2.6 ± 0.6 vs 1.2 ± 0.2 ng RT-PCR product per ng total RNA,
respectively,  p<0.05). No differences in IL-1 or eNOS,  mRNA were detected.

DDIISSCCUUSSSSIIOONN
These data support the hypothesis that acute hemodilutional anemia  caused cerebral
hypoxia which resolved once the maximal increase in CBF was achieved. The increase in
cerebral cortical  nNOS mRNA levels provide additional evidence that anemia resulted in
cerebral hypoxia and  characterizes the cerebral response to acute anemia.

RREEFFEERREENNCCEESS
1) Anesthesiology 92:1646, 2000
2) J Cereb Blood Flow Metab 20:220, 2000
3) J Neurosci Res 49: 89, 1997. (CAS, JP Bickell Foundation and PSI Support)
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IINNTTRROODDUUCCTTIIOONN
Ambulatory surgery is steadily increasing in popularity and more patients with complex med-
ical problems are considered suitable for this approach. Views on patient selection are how-
ever still widely varied. The aim of this study was to identify the current clinical practice of
ambulatory surgical patients selection across Canada.

MMEETTHHOODDSS
A standardized questionnaire specifying 31 clinical situations was sent to all practicing anes-
thesiologists who are members of the Canadian Anesthesiologists' Society. Recipients were
a sked to indicate if they would provide ambulatory anesthesia (yes/no answers) for an adult
patient with each of those isolated conditions.

RREESSUULLTTSS
1337 questionnaires were sent and 627 replies were received (46.8%). Ten questionnaires
were unanswered for different reasons and excluded. See table for full results.

DDIISSCCUUSSSSIIOONN
Ambulatory surgery is practiced in increasing numbers in Canada due to economical and
staffing causes. Selection criteria are however very different between centers. The results
indicate a few clear- cut issues, mainly with low grade or asymptomatic patients. Over 90%
of anesthesiologists were willing to include in their selection criteria ASA 3 patients, patients
with Angina Pectoris (AP) class 2, prior (more then 6 month) myocardial infarction, conges-
tive heart failure (CHF)- New York Heart Association (NYHA) grade 1, asymptomatic valvu-
lar disease, low grade morbid obesity (MO) without complications and Insulin Dependent
Diabetes Mellitus. Over 90% of responders found patients with AP class 4, CHF NYHA grade
4, and severe MO with complications to be unsuitable for ambulatory anesthesia. These
results reflect the common practice and may form the basis for consensus-based guidelines
in the future. Sleep apnea (SA), still a very controversial issue, is of special interest. The
majority of responders (>90%) would provide anesthesia when general anesthesia (GA) and
narcotic substances are not used (e.g. regional anesthesia) but exclude patients (>83%)
when GA and narcotics are required. Views are more balanced for other clinical situations
involving SA. Opinions were almost equally distributed on the subjects of severe MO without
complications, proven Malignant Hyperthermia, Sickle Cell anemia and age> 90. Further
studies are needed, especially in the areas of controversy to allow us to establish safety
guidelines for ambulatory patient selection.

Condition YES (No. (%)) NO (No. (%))

AASSAA
ASA status III stable patients. 579 (93.8) 36 (5.8)
ASA status IV stable patients. 110 (17.8) 506 (82.0)
AAnnggiinnaa  PPeeccttoorriiss
AP Class II- walking>2 block s, climbing>1 flight of stairs. 595 (96.4) 18 (2.9)
AP Class III- walking 1-2 block s, climbing 1 flight of stairs. 411 (66.6) 202 (32.7)
AP Class IV- symptoms with daily activities, 
or present at rest. 29 (4.7) 585 (94.8)
Prior MI (1-6 months before surgery) 104 (16.9) 508 (82.3)
Prior MI (more than 6 month before surgery) 583 (94.5) 26 (4.2)
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CCoonnggeessttiivvee  HHeeaarrtt  FFaaiilluurree
CHF, NYHA Class I: Symptoms with strenuous activity 580 (94.0) 37 (6.0)
CHF, NYHA Class II: Symptoms with moderate activity 441 (71.5) 174 (28.2)
CHF, NYHA Class III: Symptoms with mild activity 113 (18.3) 502 (81.4)
CHF, NYHA Class IV: Symptoms at rest 9  (1.5) 608 (98.5)
Asymptomatic valvular heart disease 580 (94.0) 33 (5.3)
SSlleeeepp  AAppnneeaa
Under monitored anesthesia care 565 (91.6) 48 (7.8)
Under regional anesthesia,
does not require narcotic analgesia postoperatively 599 (97.1) 16 (2.6)
Under regional anesthesia, 
requires narcotic analgesia postoperatively 223 (36.1) 390 (63.2)
Under general anesthesia, 
does not require narcotic analgesia postoperatively 394 (63.9) 221 (35.8)
Under general anesthesia, 
requires narcotic analgesia postoperatively 99 (16.0) 513 (83.1)
MMoorrbbiidd  OObbeessiittyy
(BMI=35 - 44 kg/m2 ) without cardiovascular or 
respiratory complications 559 (90.6) 58 (9.4)
(BMI=35 - 44 kg/m2 ) with cardiovascular or 
respiratory complications 122 (19.8) 495 (80.2)
(BMI > 45 kg/m2 ) without cardiovascular or 
respiratory complications 312 (50.6) 304 (49.3)
(BMI > 45 kg/m2 ) with cardiovascular or 
respiratory complications 32 (5.2) 585 (94.8)

Insulin Dependant Diabetes Mellitus  574 (93.0) 40 (6.5)
Malignant Hyperthermia Susceptibility 507 (82.2) 108 (17.5)
Proven Malignant Hyperthermia 309 (50.1) 305 (49.4)
Active substance abuse 429 (69.5) 184 (29.8)
Patient on concurrent MAOI treatment 433 (70.2) 177 (28.7)
Sickle cell anemia 337 (54.6) 275 (44.6)
CRF (hemo or peritoneal dialysis) 443 (71.8) 172 (27.9)
Age>90 379 (61.4) 233 (37.8)
No escort 65 (10.5) 549 (89.0)
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VVAALLIIDDAATTIIOONN  OOFF  AANN  EELLEECCTTRROONNIICC  PPAATTIIEENNTT--CCOOMMPPLLEETTEEDD  
PPRREE--AANNEESSTTHHEETTIICC  FFOORRMM

Elizabeth G. VanDenKerkhof DrPH, David H. Goldstein MD FRCPC, 
William C. Blaine MSc, Michael J. Rimmer

Dept of Anesthesiology, Queen's University, 76 Stuart St. Kingston ON, K7L 2V7

IINNTTRROODDUUCCTTIIOONN
Studies indicate that electronic, patient-completed questionnaires are effective in preopera-
tive evaluation1,2, however acceptance rates and questionnaire completion rates are highest
when the computer does not resemble a traditional desktop computer1,3. The purpose of this
study was to evaluate an electronic self-administered Pre-Admission Adult Anesthetic
Questionnaire (PAAQ) with the existing paper questionnaire.

MMEETTHHOODDSS
This un-blinded randomized control trial recruited patients in the Pre-assessment Clinic who
had completed a PAAQ in the surgeon's office. Patient consent and ethics approval were
obtained. Patients were randomized to PAAQ completion using paper, handheld computer
(HH), touch screen desktop computer (Kiosk), or Tablet. Patients were then asked to com-
plete a satisfaction survey. The main study hypothesis was that the electronic version of the
PAAQ was equivalent to the paper version, with respect to comprehensivenes s, accuracy
and time-to-completion.

RREESSUULLTTSS
Six patients refused to participate in the study.

DDIISSCCUUSSSSIIOONN
Touch screen computer technology is a valid, efficient platform for patient-administered
PAAQ. Patients expressed comfort using the technology. The majority preferred the comput-
er over paper for future self-administered questionnaires.

RREEFFEERREENNCCEESS
1. Anesthesiology 75:394-400, 1991. 2. BMJ 324:1193-4, 2002.
3. Med Care 30:MS74-MS84, 1992.

Group Paper HH Tablet Kiosk

N 180 60 60 60
Mean age (SD) 55 (17) 56 (15) 53 (19) 52 (18)
Male:female ratio 38:62 37:63 35:65 45:55
Procedure (%)
Ophthalmology 25 23 22 20
Orthopaedics 16 15 17 20
General surgery 17 10 23 12
Gynaecology 12 13 10 18
Ear/nose/throat/oral 13 15 10 10
Other 17 23 18 21
Mean % agreement** 94.0 94.0 94.5 94.5
Media time in seconds* 176 189 156 137
25th, 75th percentile 127, 290 143, 237 121, 205 113, 182
in seconds
PPaattiieenntt  ssuurrvv eeyy ::
Use computer weekly 78 55 79 78
Easy to complete 95 98 100 93
Worry about 
computerized PAAQ loss 20 5 16 8
Worried about 
paper PAAQ loss 24 23 23 28
Comfortable completing 51 98 98 97
Prefer paper 36 3 7 0
Prefer computer 11 59 65 68
Prefer paper or computer 53 37 28 32

*Chi square = 14.5, p value = .002; **F statistic = 0.108, p value = .96
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EEVVAALLUUAATTIIOONN  OOFF  CCEERRVVIICCAALL  SSPPIINNEE  MMOOVVEEMMEENNTT  DDUURRIINNGG  
HHEELLMMEETT  RREEMMOOVVAALL

Jacelyn M. Kolman MD, Orlando R. Hung MD, Ian G. Beauprie MD, Robert Vandorpe MD

Depts. of Anesthesia and Radiology, QEII Health Science Centre, Halifax, NS

IINNTTRROODDUUCCTTIIOONN
Protective helmets have been used successfully in sporting and recreational activities in pro-
viding protection of the cranium. However, cadaver studies have shown that significant cer-
vical spine (C-spine) movement occurs during helmet removal1. The goal of this study is to
determine the magnitude and location of C-spine movement during the removal of motorcy-
cle helmets in healthy volunteers.

MMEETTHHOODDSS
After obtaining IRB approval and informed consent, healthy volunteers with no history of cer-
vical spine pathology were recruited. Two different types of helmets, an open-faced helmet
(OFH) and a close-faced helmet (CFH) were used. Each subject was studied in 4 different
study conditions: (1) OFH and a relaxed neck; (2) OFH and a simulated stiff neck; (3) CHF
and a relaxed neck; and (4) CHF and a simulated stiff neck. Continuous dynamic lateral C-
arm fluoroscopy was used to evaluate the C-spine movement during the helmet removal.
Fluoroscope images were recorded for off-line analysis by an independent radiologist.

RREESSUULLTTSS
Five healthy volunteers (3 females / 2 males) participated in this on-going study. All volunteers
tolerated the study well without any complications. Preliminary data analysis revealed marked
complex C-spine movements (initial flexion followed by extension) during the removal of the
helmets. These movements occurred mostly in the higher C-spine (between C3-5). There wa s
significantly more movement of the C-spine with CFHs compared to the OFHs. Although there
were slight differences in C-spine movements within the same volunteers with a relaxed and
stiff neck during the helmet removal, these were not significantly different.

DDIISSCCUUSSSSIIOONN
The data from this on-going study demonstrate that there is marked movement of the upper
C-spine during removal of motorcycle helmets in healthy subjects, suggesting potential C-
spine injury during helmet removal following motor vehicle accidents. This may pose chal-
lenges in pre-hospital management of trauma patients who may require emergency airway
management, particularly when a CFH is being used. Future studies are needed to further
evaluate airway management in these trauma patients.

RREEFFEERREENNCCEESS  
1. Spine 1998 Aug 15;23(16):1729-32
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HHOOMMEE  PPLLEEXXUUSS  CCAATTHHEETTEERRSS  AAFFTTEERR  MMAAJJOORR  LLIIMMBB  SSUURRGGEERRYY
Chandran J Baker FRCPC, William Rennie FRCSC, Robert Brown FRCPC, 

Susan Kenny MSc.

Department of Anesthesia and Department of Surgery Health Sciences Center, 
820 Sherbrook St., Winnipeg, Manitoba R3A-1R9

IINNTTRROODDUUCCTTIIOONN
A pilot project was initiated involving home infusions of local anesthetic via plexus catheters
for primarily major upper limb surgery. Our experience with over 80 patients from rural and
urban areas is presented.

MMEETTHHOODD
The surgical procedures included mostly upper limb and a few lower extremity operations.
Most patients for the pilot project were kept overnight to allow us to optimize pain manage-
ment to aim for an ambulatory based practice. A full discussion occurred with the patient.
Participating patients were educated on the appropriate care and the symptoms of local
anesthetic toxicity. Physicians were available 24 hours a day.
Exclusion criteria were a history of ongoing alcohol or drug abuse, unreliable patients and
patients with significant co-morbid disease.
Plexus blockade with nerve catheter placement was done preoperatively. The infusion of
local anesthetic was started postoperatively. The patients were sent home with ropivacaine
0.3%. Mode of delivery was a baseline infusion 6cc/hr and 2cc PCA bolus with a lockout of
30 minutes1. All patients were provided with morphine sulfate tablets and Tylenol #3 tablets
The patients were followed daily till one day after the catheter removal.

RREESSUULLTTSS
Initially early catheter dislodgement occurred, suturing the catheters and changing dressing
technique rectified this. Two complications occurred with bupivacaine 0.25%, no further com-
plications in the last 65 patients using 0.2% or 0.3% ropivacaine.

Day One Two Three
VAS 2.2 2.0 1.5
Patient satisfaction 8.8 9.0 9.2

Patients frequently experienced breakthrough pain when the initial blockade wore off. This
was treated with early use of PCA local anesthetic and oral morphine.

DDIISSCCUUSSSSIIOONN
We found a high degree of patient satisfaction with acceptable VAS scores. Ropivacaine
0.3% provided good analgesia with acceptable motor blockade and no significant complica-
tions. The early use of PCA and oral morphine controlled breakthrough pain. This phenom-
enon of break through pain on the first evening has not been previously addressed and, this
was of significant dissatisfaction for some patients.
We conclude after running this pilot project that patient's pain control after major upper limb
surgery can be reliable treated on an ambulatory basis.

RREEFFEERREENNCCEESS
1. Anesth Analg 89:1216-20
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PPOOSSTTOOPPEERRAATTIIVVEE  PPAAIINN  FFOOLLLLOOWWIINNGG  DDIISSCCHHAARRGGEE  AAFFTTEERR  
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Damon Kamming FRCA, Brid McGrath FRCA, Frances Chung FRCPC Bruna Curti RN,
Shirley King RN.

Department of Anesthesia, University of Toronto, Toronto Western Hospital, 
399 Bathurst Street, Toronto, Ontario M5T 2S8.

IINNTTRROODDUUCCTTIIOONN
We investigated the severity of pain at 24 hours after ambulatory surgery and determined
the most painful procedures. The need for further advice, clarity of postoperative instructions
and overall patient satisfaction was also examined.

MMEETTHHOODDSS
12,085 ambulatory patients were studied over a 17-month period. 5,703 patients were suc-
cessfully telephoned 24 hours after surgery as part of routine follow-up. Patients were asked
to grade their pain using the 10-point self-assessing verbal scale (0=no pain, 10=worst pain).
Data was analyzed in 2 groups, those with moderate to severe pain (pain score 4-10) and
those with no or mild pain (0-3).

RREESSUULLTTSS

7 most painful surgeries

30% of patients (1495/5703) had moderate to severe pain. Microdiscectomy, laparoscopic
cholecystectomy, shoulder, elbow / hand, ankle, inguinal hernia and knee surgery caused
the most pain at 24 hours. 9.8% of patients required medical advice from the calling nurse,
3.4% phoned a doctor, 0.7% made an unplanned visit to a doctor and 0.7% had to go to the
Emergency Department. Commonest reasons for seeking help included pain, prescription
advice, wound oozing and bleeding.
88% of patients with moderate-severe pain indicated that instructions for taking pain med-
ications were absolutely clear. 86% of those with moderate-severe pain felt that instructions
to alter dosage and timing of analgesics to augment pain relief were absolutely clear. 98%
found the postoperative instruction sheets and advice helpful. 99% indicated staff listened
and answered their queries. Overall satisfaction of care received was  excellent (78.2%),
good (21.2%), fair (0.5%) and poor (0.2%).

DDIISSCCUUSSSSIIOONN
Despite 30% of patients having significant pain at 24 hours, overall satisfaction ratings were
high. As pain is one of the common reasons for delayed discharge and readmission1 post-
operative prescribing and analgesic instructions need to be absolutely clear and tailored
according to type of surgery. Effective analgesia will allow continual development in the field
of ambulatory surgery.

RREEFFEERREENNCCEESS
1. Anesth Analg. 80: 896-902.
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SSIINNGGLLEE--SSHHOOTT  EEPPIIDDUURRAALL  FFOORR  DDAAYYCCAARREE  AARRTTHHRROOSSCCOOPPIICC  
MMEENNIISSEECCTTOOMMYY..

Brenda W. Lau MD, Craig R. Ries MD PhD, Josie Schmid MD, Richard N. Kraima MD

Department of Anesthesia, The University of British Columbia, #3200 Laurel Pavilion, 910
West 10th Avenue, Vancouver, BC  V5Z 4E3, Department of Anesthesia, Prince George

Regional Hospital, 1475 Edmonton Street, Prince George, BC  V2M 1S2

IINNTTRROODDUUCCTTIIOONN  
Many patients prefer to stay awake for daycare arthroscopic menisectomy.  As spinal lidocaine is
associated with transient neurologic symptoms,1 we report a retrospective comparison of single-
shot epidural (E), spinal bupivacaine (S) and general anesthesia (G).

MMEETTHHOODDSS    
After institutional review board approval, patient charts of arthroscopic menisectomy from 1999
to 2002 were randomly selected for review.  Data were analyzed using one-way ANOVA with
Bonferroni post testing.

RREESSUULLTTSS    
The single-shot epidural was administered through a 17G Tuohy needle.  Group E had the
longest surgical time, but Group S had the longest anesthetic preparation, recovery, and postop
discharge times (P < 0.05).

Group Epidural (n = 34) Spinal (n = 24) GA (n = 39)

Anesthetic Preparation time(min) 18 +/-  4 21 +/- 5 16 +/- 5
Surgical time (min) 32 +/- 13 24 +/- 9 25 +/- 11
Recovery room time (min) 88 +/- 29 117 +/- 58 91 +/- 27
Postop discharge time (min) 146 +/- 67 169 +/- 65 124 +/- 38

All values expressed as mean ± SD.
E = 14-16 ml 2%  lidocaine hydrocarbonated or 3% 2-chloroprocaine with fentanyl.
S = 5-12.5 mg bupivacaine with fentanyl.  G = propofol/narcotic/sevoflurane/LMA.

DDIISSCCUUSSSSIIOONN    
Recent research2 suggests a renewed interest in neuraxial anesthetic alternatives for short dura-
tion lower extremity daycare procedures.  For example, single-shot epidural needle injection
provides more reliable and effective anesthesia than single-shot epidural catheter injection.2

The benefits of single-shot epidural lidocaine or chloroprocaine include rapid onset, efficient
recovery times and decreased headache incidence when compared to spinal bupivacaine.
However, the risk of inadvertent subarachnoid or venous injection limits the single-shot epidur-
al technique to highly skilled practitioners.   

RREEFFEERREENNCCEESS    
1. Anesth Clin NA. 18: 83-98
2. Can J Anesth. 49: 566-570
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AAUUDDIIOO--DDOOPPPPLLEERR--GGUUIIDDAANNCCEE  FFOORR  CCEENNTTRRAALL  VVEENNOOUUSS  
CCAANNNNUULLAATTIIOONN  IINN  IINNFFAANNTTSS  AANNDD  CCHHIILLDDRREENN

Toshimi Arai MD, Masao Yamashita MD

Department of Anesthesiology, Ibaraki Children's Hospital, 3-3-1, Futaba-dai, Mito, 
Ibaraki, 311-4145, Japan

IINNTTRROODDUUCCTTIIOONN
Traditionally, anatomical landmarks have been used to identify the entry site for percutaneous
central venous (CV) cannulation via the right internal jugular vein in infants and children. An
audio-Doppler-guided technique (1) is available and we evaluated a small-caliber Doppler probe
as a guide in this age group (2).

MMEETTHHOODDSS
The protocol was approved by Institutional Ethics Committee and written parental consent was
obtained. Infants (<12mo.) and children (12mo. or older) scheduled for open heart surgery
were included. Under general anesthesia, the patient was positioned in the Trendelenburg posi-
tion with a shoulder roll to allow extension of the head. A small-caliber (2.0mm in diameter)
audio-Doppler probe using 10MHz ultrasound wave (Bidirectional Velocity Meter, HD-307,
HAYASHI Electronic, Tokyo, Japan) was utilized. The probe was placed on the neck about the
level of 6th cervical vertebra and moved until the pulsatile sound of the carotid artery was iden-
tified. Then the probe was moved laterally to identify the flow sound of the right internal jugu-
lar vein.  After marking the puncture site on the skin, a sterile procedure was performed. The
intravenous cannula (24•22G) was inserted approximately 90° to the skin, and CV catheter was
inserted using the Seldinger technique. The cannulation time was defined as the time from the
insertion of intravenous cannula into the skin to free flow of blood from the CV catheter. 

RREESSUULLTTSS

Infants Children

N 64 76
Weight (kg) 4.4±1.5 13.9±5.7
Ultimate success rate 65.6% 94.7% *
Cannulation time less than 10min 48.4% 85.5% *
Successful cannulation within three punctures 45.3% 82.8% *
Complications:artery puncture(cases) 2 1 n.s.

* : P<0.05 , Chi  square test • 

DDIISSCCUUSSSSIIOONN
High success rate was observed with an audio-Doppler-guided technique using a small-caliber
probe in children. However, even with this technique, cannulation of the right internal jugular
vein was not achieved in 50% of infants after three attempts. Further refinements or other meth-
ods of identification may be required in infants < 12 months of age. 

RREEFFEERREENNCCEESS
1. J Cardiothoracic Vasc Anesth 12:523-526.
2. Masui 45:1424-1429. 
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AA  RREETTRROOSSPPEECCTTIIVVEE  RREEVVIIEEWW  OOFF  PPEERRII--OOPPEERRAATTIIVVEE  FFRREESSHH--
FFRROOZZEENN  PPLLAASSMMAA  TTRRAANNSSFFUUSSIIOONN  PPRRAACCTTIICCEE  IINN  

AA  CCHHIILLDDRREENN''SS  HHOOSSPPIITTAALL
William Splinter MD, Uma R. Parekh MBBS

Department of Anesthesiology, Children's Hospital of Eastern Ontario, 401 Smyth Road,
Ottawa, ON, K1H 8L1

IINNTTRROODDUUCCTTIIOONN
Fresh frozen plasma (FFP) continues to be overused and also used inappropriately1 despite its sup-
ply being finite. In 1997 Canadian Medical Association published recommendations for appropri-
ate use of red cells and plasma transfusion in adults and children over 4 months of age.2 As a part
of quality assurance program we undertook this audit to determine how our perioperative practice
of transfusion of fresh frozen plasma in children conformed with published criteria.

MMEETTHHOODDSS
From the guidelines published by the Canadian Medical Association we laid down the guide-
lines relevant in the perioperative period2. FFP perioperative transfusion episodes for 100 con-
secutive patients greater than 6 months of age admitted to our children's hospital for elective or
emergency surgical procedure during the years 1999-2000 were evaluated. Each transfusion
episode was rated as being similar, possibly similar or dissimilar to the guidelines. Transfusion
episodes were also classified according to surgical specialty and by the time it was given i.e. pre-
operatively, intraoperatively and postoperatively. 

RREESSUULLTTSS
The 100 transfusion episodes accounted for 170 units transfused to 82 children. Of the 100 trans-
fusion episodes, 42 were judged similar, 11 possibly similar, 42 dissimilar to the guidelines and 4
had inadequate information to be judged. Of the 170 units transfused, 69(41%) were judged sim-
ilar, 17(10%) possibly similar, 68(40%) dissimilar to the guidelines and 5% had inadequate infor-
mation. Analysis of transfusion episode by specialty and time of transfusion is as follows

Specialty Similar Possibly similar Dissimilar

Orthopedics 12 4 8
Cardiac 18 1 14
General surgery 8 4 7
Neurosurgery 1 2 3
Others 4 - 5
Time
Preoperative 9 2 9
Intraoperative 16 4 15
Postoperative 17 5 18

DDIISSCCUUSSSSIIOONN
Forty-two percent of the transfusion episodes were dissimilar to the guidelines which is similar to
those reported in previous studies.3-5 Since earlier studies use different guidelines and include adult
population, the results of this study are not directly comparable. Guidelines for transfusion appro-
priateness, education of hospital staff and a monitoring transfusion practices, are required.

RREEFFEERREENNCCEESS
1. J Clin Pathol 1991; 44(9): 734-7.
2. CMAJ 1997;156(11 Suppl): S1-S24.
3. Transfus Med 1998;8(1):37-41.
4. CMAJ 1989;140(7):812-15.
5. Transfusion 1989;29(6):473-6
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UUSSEE  OOFF  AANNAAEESSTTHHEETTIICC  DDRRUUGGSS  IINN  PPAAEEDDIIAATTRRIICC  PPRRAACCTTIICCEE
Teresa Valois-Gomez, MD, Paediatric Anaesthesia Fellow, 

John G. Muir, MB, ChB, FRCA, FRCPC

Department of Paediatric Anaesthesia, IWK Health Centre, 5850 University Ave, 
Halifax, Nova Scotia  B3J 3G9

IINNTTRROODDUUCCTTIIOONN
Over the last 20 years many new drugs have been introduced in anesthesia practice. At the same
time there has been increasing complexity in the licensing process as a result of complications
arising from the use of drugs without proper evaluation. This has led to the practice in paedi-
atric anaesthesia of using a number of drugs which have been approved for use in adults but
have not been approved for children.  Our objective was to find the availability, restrictions on
different anesthetic drugs in pediatric centers across the country, and compare them with the
information provided in the package inserts.

MMEETTHHOODDSS
We reviewed and collected the information from the package inserts of the anesthetic drugs
most commonly used in paediatric anaesthesia.  After this, we sent a survey to 15 major paedi-
atric academic centers across Canada with the purpose of collecting information on the differ-
ent practices and restrictions.

RREESSUULLTTSS
In the package inserts we found many limitations in terms of patient age for most anaesthetic
drugs. We received back 100% of the surveys sent.  Most of the anaesthetic drugs are widely
available in the paediatric centers surveyed.  The usage restrictions applied for the different
drugs were not always concordant with the package insert information, and some centers have
developed policies for the use of anaesthetic drugs based on costs.

DDIISSCCUUSSSSIIOONN
We found variable manufacturer specified cut off points, in terms of age, printed in the package
inserts of the different anaesthetic drugs.  Many of these are based in the lack of studies for this
population age group.  The restrictions found across the country are mostly based in costs, pro-
cedures or populations at risk.

RREEFFEERREENNCCEESS
Pediatrics 98:143-145
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PPRROOPPOOFFOOLL  TTIIVVAA::  SSAAFFEE  FFOORR  MMRRII  IINN  CCHHIILLDDRREENN
Andrew G. Usher MB ChB, Ramona A. Kearney MD, Ban C.H. Tsui MD

Department of Anesthesiology and Pain Medicine, University of Alberta Hospital, 
Edmonton, Alberta T6G 2B7

IINNTTRROODDUUCCTTIIOONN
Anesthesia for magnetic resonance imaging (MRI) accounts for a significant workload for pedi-
atric anesthesiologists. We performed an observational study of a propofol total intravenous
anesthesia (TIVA) technique with oxygenation via nasal prongs in spontaneously breathing
patients. The purpose of our study was to assess clinical signs of airway patency, airway inter-
vention requirements and adverse events.

MMEETTHHOODDSS
After IRB approval and informed consent, we observed 100 MRI patients receiving propofol
TIVA with spontaneous ventilation and oxygenation via nasal prongs. Following induction the
patients were positioned in the scanner with a shoulder roll. Airway auscultation and capnogra-
phy were graded. Patients then received in a stepwise order (if required) a chin lift, oral airway
or lateral positioning until the airway signs were graded as satisfactory. Propofol requirements,
vital signs, procedure times and adverse events were also recorded.

RREESSUULLTTSS
100 children between the ages of 6 days to 15 years were observed (62 ASA 1, 31 ASA 2 and
7 ASA 3 patients). 77 patients received a propofol induction and 23 received a sevoflurane
induction. The mean propofol induction dose was 3.9 mg/kg (range 1.8-6.4 mg/kg). The
mean propofol infusion rate was 193 mcg/kg/min (range 150-250 mcg/kg). 93 patients had
satisfactory airway signs when positioned with a shoulder roll, 2 required a chin lift, 4 required
an oral airway and 1 required lateral positioning. No patient required any additional airway
intervention during the procedure. The initial and final mean respiratory rates were 26 and 23
breaths per minute (p<0.05). There was no significant change in systolic blood pressure, end-
tidal CO2, oxygen saturation or temperature. 6 patients moved during scanning and 3 required
a repeat sequence. Movement was more likely at lower infusion rates (mean 175 mcg/kg/min).
There were no respiratory or cardiovascular complications (calculated risk: 95% C.I. = 0 - 3%).
The mean time from end of scan to discharge home was 44 minutes. 

DDIISSCCUUSSSSIIOONN
These results were obtained from a wide range of pediatric patients. 93% of patients required no
airway support other than positioning on a shoulder roll. This study demonstrates good preser-
vation of upper airway patency and rapid recovery using general anesthetic doses of propofol for
induction and TIVA. 
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CCOOMMBBIINNAATTIIOONN  OOFF  OORRAALL  KKEETTAAMMIINNEE  AANNDD  MMIIDDAAZZOOLLAAMM  FFOORR
PPRREEAANNAAEESSTTHHEETTIICC  MMEEDDIICCAATTIIOONN  IINN  PPEEDDIIAATTRRIICC  PPAATTIIEENNTTSS::

LLOOWW  DDOOSSEE  VVSS  HHIIGGHH  DDOOSSEE..  
Authors: D.Shende MD, V.Darlong MD, and N.Asit MD.

Dept. Anaesthesia and intensive care Dr.Rajendra Prasad Centre for Ophthalmic Sciences,
A.I.I.M.S. New Delhi (India).

IINNTTRROODDUUCCTTIIOONN
Both midazolam and oral ketamine fulfill many of characteristics of good premedicants. A com-
bination of the two drugs has been studied at various doses with success (1).With the intention
of maintaining the anxiolysis provided by midazolam and adding the sedative and analgesic
qualities of ketamine with possible reduction in side effects, we have planned this double blind
randomized prospective clinical trial to evaluate efficacy of this combination in low dose (MKL)
and compare it with the combination of these 2 drugs in high dose (MKH). Combination in
this dose (MKL) has not been evaluated as yet 

MMEETTHHOODDSS
After obtaining the institutional ethics committee, seventy two  ASA status 1,2 children scheduled
to undergo an elective ophthalmic surgery were randomly assigned to one of 3 groups. Group
MKH received a combination of 0.5 mg/kg midazolam and.6 mg/kg ketamine, Group MKL
received midazolam 0.25 mg/kg and ketamine 3 mg/kg; Control group received midazolam 0.5
mg/kg orally. Premedication was given in holding area 30 minuets before surgery. Heart rate, BP
& SPO2 was noted every 5 minuets before & after surgery. Sedation & parental separation score
were noted 10 minuets by assigning 1-5 points for quality of sedation and 1-4 points for parental
separation. The children were observed for response to induction of anaesthesia, recovery by
aldrette, and any adverse events in the postoperative period related to medication. 

RREESSUULLTTSS
We observed no significant change in heart rate, SBP and SPO2.The best parental separation
time was significantly less in combination groups as compared to Midazolam (p<0.001) There
were no significant differences in intraoperative pethidine requirement, response to induction of
anaesthesia, emergence score, postoperative sedation. Onset of preoperative sedation, recovery
by aldrette was.significantly early in the MKL Group. (P<0.001). The incidence of excessive sali-
vation was significantly high in the MKH Group (p<0.05) 

DDIISSCCUUSSSSIIOONN
The combination of ketamine & midazolam (orally) in low doses is better than high dose com-
bination for preanaesthetic medication in children as it is effective with fast onset of action & is
associated early recovery with minimal side effects. Our trial suggests that the combination of
oral ketamine and oral midazolam probably have a synergistic effect.

RREEFFEERREENNCCEESS
Warner DL, Cabaret J. Ketamine plus midazolam a most effective paediatric premedicant.
Paediatric Anaesth.1995;5:293-5
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UUMMBBIILLIICCAALL  VVEEIINN  CCAATTHHEETTEERRIIZZAATTIIOONN  UUNNDDEERR  EECCGG  GGUUIIDDAANNCCEE
Ban C.H. Tsui MD MSc, Justin Richards MB ChB, and John Van Aerde  MD PhD

Department of Anesthesiology and Pain Medicine, and Neonatal ICU, University of Alberta
Hospital, 8440-112 Street, Edmonton, Alberta, T6G 2B7

IINNTTRROODDUUCCTTIIOONN
Umbilical venous catheters (UVC) are inserted and advanced blindly to a predetermined length
from the umbilicus into the thorax region in newborns. The reported rates for UVC placed into
the liver (occasionally the spleen) range from 20% to 37%.1 Radiographs are used routinely to
confirm the positioning of UVC. This involves movement of neonates who are often critically
ill, as well as radiation exposure. Using the same concept as for ECG confirmation of thoracic
epidural catheter placement via the caudal space,2 this pilot study examines the potential value
of confirming UVC in neonates using ECG. 

MMEETTHHOODDSS
After IRB approval and consent, a conductive "Johans ECG" adapter was connected to UVC.
A satisfactory tracing (lead II) was obtained (right arm lead connected to the adapter) when the
UVC was filled with saline solution allowing the catheter tip to become a unipolar ECG elec-
trode. The UVC was then advanced from the umbilical area until the tip reached the inferior
vena cava (IVC) within the thoracic region, as demonstrated by appearance of normal sized
QRS complexes with small P-waves. A small QRS indicated the catheter was below the
diaphragm. The appearance of a tall positive P-wave indicated the tip was at the right atrium
level. The UVC was then withdrawn until the P-wave size returned to normal. The final UVC
position was later confirmed by x-ray.

RREESSUULLTTSS
Nine neonates were studied.  The Figure shows typical ECG tracings when the UVC was placed
in the liver, IVC, and right atrium, respectively. Three malpositioned catheters were detected (2
into liver and 1 into spleen). In one neonate, we were unable to obtain an ECG signal via the
catheter despite the UVC in proper location as confirmed by x-ray. 

DDIISSCCUUSSSSIIOONN
Based on these preliminary results, the insertion of UVCs can be guided by observing sequential
and characteristic alterations in P waves and QRS complexes.  Further studies will be warranted.

RREEFFEERREENNCCEESS
1. Radiol Clin North America 1999;37:1109-25.
2. Anesth Analg. 2002 ;95:326-30.
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EEPPIIDDUURRAALL  NNEEEEDDLLEE  LLOOCCAATTIIOONN  UUSSIINNGG  EELLEECCTTRRIICCAALL  
SSTTIIMMUULLAATTIIOONN  IINN  CCHHIILLDDRREENN

Ban CH. Tsui MD MSc

Department of Anesthesiology and Pain Medicine, University of Alberta Hospital, 
8440-112 Street, Edmonton, Alberta, T6G 2B7

IINNTTRROODDUUCCTTIIOONN
When using electrical stimulation (ES) to confirm epidural catheter location, a 1-10mA current
is required to elicit a motor response.1 In a porcine model, ES was able to identify the location
of a needle in the epidural space without using a loss of resistance (LOR) technique.2 This study
examines the threshold current needed to elicit a motor response with insulated needles in pedi-
atric patients.

MMEETTHHOODDSS
After IRB approval and consent, direct epidural placement was performed under general anes-
thesia. An 18 gauge insulated Tuohy needle was inserted until LOR was obtained.  A nerve
stimulator was then connected to the insulated needle. The output current was increased from
zero until a motor response was visible (up to 15mA). An epidural catheter was then inserted
via the needle and its final position was confirmed with ES.  

RREESSUULLTTSS
Eight patients were studied (1.7 to 16 years old). The threshold currents (mean ± SD) for insu-
lated needles and epidural catheters were 10.00±3.02mA and 4.31±2.63mA, respectively.  In
one case, the needle was inserted to a depth in which LOR was felt and a stimulated muscle
response was obtained at 15 mA. The needle needed to be advanced another 1mm before the
catheter could be passed with ease. After the advancement of the needle, the threshold current
was decreased to 12 mA. 

DDIISSCCUUSSSSIIOONN
Based on the preliminary results, the threshold current needed to elicit a motor response was
significantly higher with insulated needles than with epidural catheters. This may be as a result
of the needle tip being further away from the nerve roots compared to the tip of the epidural
catheter. ES may serve as an indicator of entry into the epidural space and alleviate some con-
cerns when advancing a needle after LOR to facilitate the passage of a "difficult to thread"
epidural catheter. ES is not intended to replace LOR, but rather to be used in conjunction with,
to minimize spinal cord injury following epidural catheterization. 

RREEFFEERREENNCCEESS
1. Anesth Analg 2001 93:1152-5. 
2. Anesthesiology 2002; 96:A723.
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PPEEDDIIAATTRRIICC  EEPPIIDDUURRAALLSS  VVIIAA  TTHHEE  CCAAUUDDAALL  RROOUUTTEE  UUSSIINNGG
NNEERRVVEE  SSTTIIMMUULLAATTIIOONN  

Ban CH. Tsui MD MSc, Alese Wagner BSc, Dominic Cave MD, Ramona Kearney MD,
Leeanne Philips BScN, and Kathy Reid BScN

Department of Anesthesiology and Pain Medicine, University of Alberta Hospital, 
8440-112 Street, Edmonton, Alberta, T6G 2B7

INTRODUCTION
Cephalad advancement of epidural catheters to the thoracic region via the caudal route is feasi-
ble in neonates and small infants. However, it has been recommended that catheter insertion be
guided radiographically. We examined the success rate and complications of epidurals since the
routine use of the Epidural Stimulation Test1 at our institution.

MMEETTHHOODDSS
After IRB approval, we retrospectively reviewed children who had thoracic or lumbar epidural
analgesia via the caudal route between January 1999 and November 2002 using our pediatric pain
service database, which prospectively collected information on all children receiving epidurals. A
commercial product (Epidural Positioning System using Tsui Test, Arrow International, Inc, USA)
was used. Most epidural infusions were 0.05-0.1% Bupivacaine with 1 mcg/ml Fentanyl.

RREESSUULLTTSS  
A total of 285 children were identified as having received caudal placement of a lumbar or tho-
racic catheter. In 5 patients (ages 0.4 - 6.1yrs) the catheter could not be threaded to the desired
level and was abandoned. Adequate pain control (success rate) in the remaining 280 patients
was 85%. Side-effects occurred as follows: pruritis 26.4%, nausea and vomiting 17.1%, urinary
retention 8.9%, respiratory depression 4.3%, and excessive block 1.8%. One possible seizure and
1 dural puncture also occurred. No patients received Naloxone, developed epidural abscesses,
or developed neurological deficit related to the epidural. 

DDIISSCCUUSSSSIIOONN
Successfully advancing epidural catheters from the caudal to the thoracic level depends on the
presence of a styleted catheter and patient size. It has been suggested that the development of
the lumbar curve during infancy prevents easy threading of the catheter to the thoracic region.
However, we have shown similar success rates in both infants (0-1 years) and in older children
(>1 year) of 85.7% (162/189) and 84.6% (77/91), respectively. In this study, the high clinical
success of approximately 85% in all age categories was likely due to the stimulation test to iden-
tify catheter tip position, and to the catheter setup simultaneously using a stylet and saline injec-
tion to permit catheter advancement. 

RREEFFEERREENNCCEESS
1. Anesth Analg 2001 93:1152-5.
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TTOO  SSTTUUDDYY  TTHHEE  EEFFFFIICCAACCYY  OOFF  SSOOMMAATTIICC  PPAARRAAVVEERRTTEEBBRRAALL
BBLLOOCCKK  FFOORR  PPOOSSTTOOPPEERRAATTIIVVEE  PPAAIINN  RREELLIIEEFF  IINN  CCHHIILLDDRREENN

UUNNDDEERRGGOOIINNGG  OOPPEENN  AAPPPPEENNDDEECCTTOOMMYY
Khalid Chowdary md, fcps, William Splinter md, frcpc

Dept. of Anestehsiology Children's Hospital of Eastren Ontario, 
401 Smyth Rd Ottawa, K1H 8L1

IINNTTRROODDUUCCTTIIOONN
Post operative pain relief is a major concern for pediatric anesthesiologists. Poor pain control
causes patient and parent anxiety, dissatisfaction and delayed discharge. Pain management
options include opioids, which may lead to vomiting and respiratory depression and adjuvant
regional analgesia. Somatic paravertebral block (SPVB) has been used for analgesia in children
(1-3). We conducted a chart review to assess the effectiveness of SPVB for postoperative pain
relief in children undergoing open appendectomy.  

MMEETTHHOODDSS
We reviewed 36 consecutive charts of children between the ages 3-16 years undergoing open
appendectomy under general anesthesia in this case-control study. In both groups, rapid
sequence induction of anesthesia was with IV propofol 2.5 mg/kg and succinylcholine 1.5
mg/kg. General anesthesia was maintained with isoflurane 1% in 70% N2O and O2.  All patients
were given fentanyl 2 mcg/kg IV, ketorolac 0.5mg/kg IV, and acetaminophen 20 mg/kg PR
before incision. SPVB was performed by, or under supervision of, one of the investigators, at T

11, T12, L1 level using 22 G Touhy needle in left lateral decubitus position before incision.
Ropivacaine 0.2% with epinephrine 1:200,000 in an amount of 0.25 ml/kg (maximum of 5 ml)
was injected at each level. Charts were reviewed for the first 24 hours after surgery. In the post-
operative period analgesia was provided with morphine 0.05 mg/kg IV q 2 hrs in a structured
manner when VAS pain scores were greater $ 6/10. A record of time to the first dose of mor-
phine required after surgery and total requirement of morphine in first 24 hr were recorded.
Any adverse effects including nausea, vomiting or respiratory depression were noted.

RREESSUULLTTSS
Demographic data, such as age, weight, gender, and length of surgery, were similar. SPVB treat-
ed-patients required less total morphine during the first 24 hr, 0.12±0.07 vs.
0.34±0.15mg/kg/24hr, mean ± SD, P<0.001. The time to first dose of morphine after surgery
was greater in the SPVB group, 7.1±4.4. vs 2.5+1.6 hr, mean ± SD, P<0.001. Two patients in
the SPVB-group and 5 control-patients vomited. None of the SPVB-treated patients had an
adverse event secondary to their regional block.

DDIISSCCUUSSSSIIOONN
This study shows that SPVB is an effective method of pain relief in children undergoing open
appendectomy. SPVB can effectively increase postoperative analgesia and decrease the use of
opioid medication that can obviate the incidence of undesirable side effects. A formal prospec-
tive investigation appears indicated. 

RREEFFEERREENNCCEESS
1. Anaesthesia, 1995; 50: 813-5.
2. Anaesthesia, 2001; 56: 1181-8.
3. Anaesthesia, 1993; 48(1): 93.
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MMAANNAAGGEEMMEENNTT  OOFF  TTHHEE  DDIIFFFFIICCUULLTT  PPEEDDIIAATTRRIICC  AAIIRRWWAAYY::  
AANN  OONN--LLIINNEE  SSUURRVVEEYY

Peter Brooks FRCA, Ron Ree MD, Mark Ansermino FFA, David Rosen FRCP

Department of Anesthesia, British Columbia Children's Hospital, 4480 Oak St., 
Vancouver, BC, Canada, V6H 3V4

IINNTTRROODDUUCCTTIIOONN
A survey of Canadian pediatric anesthesiologists was carried out to assess practice patterns in
managing pediatric patients with difficult airways.  An on-line format was chosen for its ease of
use in completing and returning the survey as well as in data analysis.

MMEETTHHOODDSS
One hundred and twenty two Canadian pediatric anesthesiologists were contacted by e-mail and
asked to complete an on-line survey.  The respondents selected their preferred anesthetic and
airway management techniques in six clinical scenarios along with their level of experience and
anticipated success rate for each scenario. The clinical scenarios involved airway management of
the following patients: 1) an infant with Pierre Robin sequence, 2) a 5 year old with Pierre
Robin sequence who is known to be a difficult intubation, 3) a 2 year old with an inhaled for-
eign body, 4) an 8 year old with laryngeal papillomatosis, 5) a 10 year old with a laryngeal frac-
ture, and 6) a 2 year old with potential epiglottitis. 

RREESSUULLTTSS
The survey generated a response from 49 respondents (40%).  Ninety percent of the respon-
dents were attending staff anesthesiologists and  59% practiced almost exclusively pediatric anes-
thesia.  Sixty five percent had six or more years experience in clinical practice.  A summary of
the survey responses are outlined in Table 1.  The majority of respondents chose to give a gen-
eral anesthetic for all of the cases except case 5, in which 49% chose an awake technique for
establishing control of the airway.  

Case Pierre Pierre Inhaled Laryngeal Laryngeal Potential 
Robin Robin Foreign Papilloma Trauma Epiglottitis
Sequence Sequence Body

Age 9 months 5 years 2 years 8 years 10 years 2 years

Average annual experience 
of each case per clinician 2.2 1.4 3.1 3.0 0.2 0.7
Percentage using 
intravenous technique 8% 11% 29% 51% 47% 4%
Most common overall   1 DL FOI+LMA RB DL FOI DL
choices for airway (39) (34) (39) (31) (27) (51)
management (%)          2 FOI+LMA FOI INS INS DL RB

(30) (28) (18) (29) (26) (21)

DL = direct laryngoscopy
FOI+LMA = fiberoptic intubation through laryngeal mask airway
FOI = fiberoptic intubation
RB = rigid bronchoscopy
INS = insufflation

DDIISSCCUUSSSSIIOONN
Inhalational anesthesia remains the preferred technique for management of the difficult pedi-
atric airway amongst Canadian pediatric anesthesiologists.  Intravenous techniques are relative-
ly more common in cases where there is a shared airway but little concern regarding difficulty
of intubation.  
In cases of anticipated difficult intubation, direct laryngoscopy remains the technique of choice.
Fiberoptic laryngoscopy was preferred as a backup technique or as a first technique when the
intubation was known to be difficult.  The use of the laryngeal mask airway to facilitate fiberop-
tic intubation was preferred when a fiberoptic technique was chosen.
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MMOONNIITTOORRIINNGG  FFOORR  NNEERRVVEE  IINNJJUURRYY  FFRROOMM  PPOOSSIITTIIOONNIINNGG  
DDUURRIINNGG  LLUUMMBBAARR  SSUURRGGEERRYY

Pirjo H Manninen MD, Ghazali Ghazaime MD, Soad Louissi CNIM, Bisi Odukoya MBBS

Department of Anesthesia, Toronto Western Hospital, University Health Network, 
University of Toronto, 399 Bathurst St., Toronto, M5T 2S8.

IINNTTRROODDUUCCTTIIOONN
The use of somatosensory evoked potentials (SSEP) as a monitor for neurological insult during
spine surgery is well-documented.R During surgery injury to other nerves may also result from
poor positioning of the patient. This study assessed the potential benefit of SSEP monitoring in
detecting positional injury in the prone knee-chest position.

MMEETTHHOODDSS
With approval of local IRB, a retrospective analysis of 200 medical records and SSEP data charts
was performed, documenting demographics, perioperative neurological deficits, incidences of
SSEP changes from baseline during procedure and neurological outcome.

RREESSUULLTTSS
All patients were monitored with bilateral posterior tibial nerve SSEP. Mean (± SD) age was
45±14 yr, wt 82±21kg, and 86 female, 114 male. During the procedure 173 patients had no
SSEP changes, 4 had absent/ poor baseline SSEP and 23 patients had a change (> 50% decrease
in amplitude). 18 patients had unilateral SSEP changes: 13 were contralateral to side of surgery
(7 transient, 6 persisted), and 5 were ipsilateral  (4transient, 1 persisted). Transient neurologi-
cal deficits (numbness) occurred in 4 patients with SSEP changes (persisted) on contralateral
side. Bilateral SSEP changes occurred in 5 patients (3transient, 2 persisted) but there were no
neurological deficits. 

DDIISSCCUUSSSSIIOONN
Unilateral SSEP changes, especially opposite to the side of surgery, may result from poor posi-
tioning, whereas bilateral SSEP changes may be more difficult to interpret. Repositioning of the
patient should be done whenever possible to help identify the cause of the change and prevent
injury. SSEP monitoring may be useful in the prevention of neurological deficits from poor posi-
tioning during knee chest position for spine surgery.

RREEFFEERREENNCCEESS
J Neurosurgery 1998;42:1318
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SSAAFFEETTYY  OOFF  PPEERRIIOOPPEERRAATTIIVVEE  HHYYPPOOTTHHEERRMMIIAA  FFOORR  
CCAARRDDIIAACC  SSUURRGGEERRYY  

Howard J. Nathan, MD, Rosendo A. Rodriguez PhD MD, Jean-Yves Dupuis MD, 
Luciana Parlea B.Sc., Fraser D. Rubens MD, Paul Hendry MD

Departments of Cardiac Anesthesia and Surgery, University of Ottawa Heart Institute, 
40 Ruskin St., Ottawa, Ontario, K1Y 4W7

IINNTTRROODDUUCCTTIIOONN
Mild hypothermia has been shown to be neuroprotective in animal models of stroke and in
humans following cardiac arrest.  In a previous randomized trial we have provided evidence of
neuroprotection for patients undergoing coronary artery surgery.  Adverse effects of mild peri-
operative hypothermia have been documented following non-cardiac surgery.  We present here
safety data from the first trial to randomly allocate patients undergoing coronary artery surgery
to have nasopharyngeal temperature (NPT) maintained at 37 or 34ºC during the entire oper-
ative period.

MMEETTHHOODDSS
With IRB approval and after informed consent was obtained, upon entry to the OR high effi-
ciency heating / cooling pads (Arctic Sun, Medivance) were applied to the patients to bring
NPT to 34 or 37ºC. Once on CPB NPT was maintained constant at 34 or 37ºC.  The
hypothermic patients were not rewarmed until after arrival in the ICU.  All received tranexam-
ic acid.  Blood loss from the chest tubes was measured hourly for 12 hours.  Patients with chest
tube drainage of 1L or more had the drainage reinfused after centrifugation.  Homologous
blood products were transfused only according to experimental protocol. Values in the table are
mean ± SD.

RREESSUULLTTSS
There were no statistically significant differences in any of the outcome variables in the table.
Intraoperative use of inotrope infusions and intra-aortic balloon pump were the same in both
groups.  ICU stay was slightly shorter for hypothermic patients and there was no difference in
hospital stay.  Re-operation for bleeding and mortality were also not different.

CONTROL HYPOTHERMIC

Number of  Patients 73 71
Age 70 ± 7 68 ± 6
Time on CPB (mins) 77 ± 19 73 ± 19
NPT, start CPB (ºC) 36.3 ± 0.5 34.3 ± 0.6
NPT, end CPB (ºC) 37.0 ± 0.2 34.1 ± 0.1 
NPT, arrival ICU (ºC) 36.7 ± 0.4 34.3 ± 0.4
Blood loss 12h. in ICU (ml) 596 ± 356 666 ± 405
Patients given RBC in ICU 23 (32%) 24 (36%)
Hours ventilated in ICU  10.9 ± 8.4 11.0 ± 7.8

DDIISSCCUUSSSSIIOONN
The present study is the only randomized trial of mild hypothermia compared to normothermia
where cardiac surgical patients have not been rewarmed before separation from CPB. The data
suggest that this practice does not worsen bleeding or myocardial function or prolong ventila-
tion time, ICU or hospital stay.
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CCOOMMPPAARRIISSOONN  OOFF  AANNTTIINNOOCCIICCEEPPTTIIVVEE  EEFFFFEECCTT  OOFF  PPRREE--  VVEERRSSUUSS
PPOOSSTTTTRREEAATTMMEENNTT  WWIITTHH  IINNTTRRAATTHHEECCAALL  KKEETTAAMMIINNEE  

IINN  TTHHEE  RRAATT
Il-Ok Lee, MD., PhD., *In Ho Lee, MD., PhD

Department of Anesthesiology and Pain management, Korea University Guro Hospital,
Gurodong 97, Seoul, Korea, 152-703, *Sungkyunkwan University, Seoul, Korea

IINNTTRROODDUUCCTTIIOONN
There are some negative findings of epidural ketamine's preemption. The purpose of this study
was to evaluate the pre-emptive effect of different doses of ketamine on the formalin induced
pain model.

MMEETTHHOODDSS
Male Sprague-Dawley rats (250-300 g) were prepared with a PE 10 indwelling intrathecal
catheter. Rats received ketamine 100 or 1 /g intrathecally either 7 min before or 5 min after
formalin (5% 100 ). Control (n=8), two pretreatments (n=8, each), and two posttreatments
(n=8, each) groups were studied. Pain related behavior was quantified by counting the incidence
of flinching for 60 minutes. The inter-group (control, pre, and posttreatment groups) compar-
isons were performed using one-way ANOVA and Tukey test or Dunn's method.  

RREESSUULLTTSS
Intraplantar formalin injection produced a biphasic response of flinching behavior in control,
pretreatment, postreatment groups. Two posttreatment groups showed less frequent phase 2
flinching than control group (p < 0.05). 

CCOONNCCLLUUSSIIOONN
Posttreatment of intrathecal ketamine 100 or 1 /g were effective on inhibition of nociceptive
behavior. These results suggested that intrathecal ketamine was analgesic even when adminis-
tered as a posttreatment.  
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CCOOMMPPAARRIISSOONN  OOFF  BBIISS  AANNDD  SSNNAAPP  FFOORR  MMOONNIITTOORRIINNGG  
AANNEESSTTHHEESSIIAA  DDEEPPTTHH  

Paul Audu MD

Department of Anesthesia, Jefferson Medical College, 111 South 11th Street, 
Philadelphia, PA  19107 USA

IINNTTRROODDUUCCTTIIOONN
Assessment of anesthetic depth is a persistent challenge for the anesthesiologist. Classical clini-
cal signs often are inconsistent and unreliable. Consequently, there has been a continued search
for a simple and accurate electrophysiological correlate to clarify and supplement clinical signs
of anesthetic depth. Although early efforts to quantify one or more numeric features from the
EEG spectrum were unsuccessful, newer algorithms such as that used for the Bispectral Index
(BIS™), have shown promise toward achieving this goal.  Recently, a new EEG monitoring
device, SNAP™ (Nicolet Biomedical, Madison, WI) was introduced that couples directly to a
hand-held VISOR Personal Digital Assistant.  Unlike the BIS, which analyzes only convention-
al low frequency segments of the EEG, SNAP Index is based on a composite of both low (0-40
Hz) and high (80-420 Hz) frequency components.  Theoretically, analyzing both ends of the
frequency spectrum should facilitate better differentiation between the awake and unconscious
state. This pilot investigation sought to compare SNAP to BIS for monitoring anesthetic depth
in an unselected patient group undergoing general surgery.

MMEETTHHOODDSS
26 adults (14 males, 12 females) undergoing a variety of surgical procedures participated in this
IRB approved study.  Patients were premedicated with midazolam followed either by total intra-
venous (Propofol) or inhalational (sevoflurane or isoflurane) anesthesia. Simultaneous SNAP
and BIS monitoring was accomplished by placing the respective electrode strips on opposite side
temporo-frontal areas.  Both indexes were recorded by a single anesthesiologist at varying inter-
vals throughout the procedure and upon emergence.  

RREESSUULLTTSS
In general, the directional trend of normalized values across subjects over time was similar for
the two devices (Figure 1). Both values decreased from baseline with anesthetic deepening and
increased during  emergence. Overall, SNAP values were higher than corresponding BIS values.
The incidence of values in the 70-89 range, indicating "light anesthesia" was greater in SNAP
than BIS values, most likely reflecting the contribution of the high frequency EEG components
(Figure 2).

DDIISSCCUUSSSSIIOONN
Monitoring depth of anesthesia with SNAP is at least as effective as BIS and offers several algo-
rithmic and hardware advantages.  Individual patient differences between devices will be pre-
sented and discussed.
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AANNEESSTTHHEESSIIAA  FFOORR  SSTTEERREEOOTTAACCTTIICC  DDEEEEPP--BBRRAAIINN  
SSTTIIMMUULLAATTOORR  IINNSSEERRTTIIOONN  

Peter H.K. Mak FRCA, Pirijo H. Manninen FRCPC, Shanti Sundar MD

Department of Anesthesia, Toronto Western Hospital, University Health Network, 
University of Toronto, 399 Bathurst Street, Toronto, Ontario M5T 2S8

IINNTTRROODDUUCCTTIIOONN
Deep brain stimulator (DBS) insertion has gained popularity for treatment of patients with
Parkinson's disease, chronic pain, movement and personality disorders (1). Alternatives like pal-
lidotomy and thalamotomy are irreversible and carry a higher risk especially in bilateral proce-
dures.  There is however, very little information regarding anesthetic management during DBS
insertions. Our aim was to review the role of the anesthesiologist, anesthetic management and
incidence of complications during these procedures in our institution.

MMEETTHHOODDSS
With our ethics committee approval, medical records of all patients undergoing DBS insertions
during a 4-year period were retrospectively reviewed. Information documented included the
demographics, anesthetic management, all intra and postoperative complications and outcome.

RREESSUULLTTSS  
Records of 101 patients (Parkinson's disease: 52, chronic pain: 13, essential tremor: 10, epilep-
sy: 10, others: 16) were reviewed.  Data from 4 patients below the age of 16 was excluded from
this analysis.  Of the remaining 97 patients, 62 were males, 35 females, the mean age (±SD) was
51±15yr and weight 75±17kg. All patients had a stereotactic frame applied in the radiology
department. In the operating room, sedation was given for local anesthetic infiltration prior to
the burr hole(s) and for closure. All patients were kept awake and alert for intra-operative func-
tional assessment and insertion of DBS. 29 patients (30%) received no sedation. 

Mean±SD Complications %

Propofol (mg) (n=36) 53±36 Seizures 7
Midazolam (mg) (n=23) 1.4±0.9 Airway problems 2
Fentanyl (µg) (n=51) 102±72 Neurological problems 5
Surgical duration (min) 353±131 Surgical complications 3
Hospital stay (day) 7.4±4.4 Outcome (good/ fair/poor) 97/1/2

DDIISSCCUUSSSSIIOONN
There is an emerging trend in our institution in reducing sedatives used during these proce-
dures. They can decrease tremors, reduce conscious level and may impair lesion testing.
However, anesthesiologists still have a major role by providing monitoring, titrating sedations
and the rapid treatment of complications. One must have a treatment plan for possible cata-
strophic complications like intra-cerebral hemorrhage and grand-mal seizures.  Constant com-
munication between the anesthesiologists, surgeons, clinical scientists and nurses in the
operating room are vital to ensure safety and for early detection of complications.

RREEFFEERREENNCCEESS
1. Int Anesthesiol Clin. 34: 133-50.



ABSTRACT A39

NNEEUURROOTTOOXXIICCIITTYY  OOFF  LLOOCCAALL  AANNEESSTTHHEETTIICCSS::  AA  NNOOVVEELL  AACCTTIIOONN
OOFF  HHIIGGHH  LLIIDDOOCCAAIINNEE  CCOONNCCEENNTTRRAATTIIOONNSS  IINN  RRAATT  TTHHAALLAAMMUUSS

Stephan K. W. Schwarz MD Dr med PhD, Ernest Puil PhD

Centre for Anesthesia & Analgesia (CAA), Department of Anesthesia and Department of
Pharmacology & Therapeutics, The University of British Columbia, 

2167 Health Sciences Mall, Vancouver, B.C. V6T 1Z3

IINNTTRROODDUUCCTTIIOONN
Lidocaine at high concentrations has neurotoxic effects in vivo, demonstrated both in peripher-
al nerve and in the CNS.1 Whereas recent in vitro studies have defined some of the cellular
actions that underlie lidocaine's toxicity in peripheral nerve,2,3 little is known about mechanisms
in the CNS. The objective of these investigations was to delineate the actions of high lidocaine
concentrations on neurons in the ventrobasal thalamus, crucial in the transmission of
somatosensory signals, generation of conscious states, and pathogenesis of certain forms of
epilepsy. 

MMEETTHHOODDSS
We used differential interference contrast infrared (DIC-IR) videomicroscopy and whole-cell
patch clamp techniques in the current clamp mode to record from ventrobasal thalamic neurons
in rat brain slices in vitro. The slices (300 µm) were submerged in a recording chamber and
superfused with oxygenated artificial cerebrospinal fluid (ACSF) at 2.5 ml/min. All drugs were
applied with the ACSF extracellularly into the bath. Statistical analyses were performed using
Student's t-test, ANOVA, and the Dunnett post hoc test as appropriate; α = 0.05. 

RREESSUULLTTSS
In a concentration-dependent manner, bath application of lidocaine (300 µM-1 mM) reduced
repetitive firing and produced spikes with elevated thresholds and a slower dV/dtmax, consis-
tent with the classic effect on Na+ channels. However, these high threshold spikes (HTSs)
remained during the application of tetrodotoxin (TTX, 600 nM). When lidocaine (600 µM) was
applied in the presence of TTX, HTS voltage thresholds decreased up to 23 mV and current
thresholds up to 50% of control. Conversely, application of TTX in the presence of lidocaine ele-
vated HTS voltage thresholds up to 3 mV and current thresholds up to 180% of control. The
HTSs were blocked by application of Cd2+ (50 µM) and disappeared when the ACSF contained
0 Ca2+. These features implied that the spikes were generated by high threshold-activated Ca2+

channels, and not by Na+ channels. All effects were reversible and Na+-mediated action poten-
tials generally recovered fully following washout of all drugs. 

DDIISSCCUUSSSSIIOONN
Lidocaine, applied at high concentrations, reversibly unmasked high threshold Ca2+ spikes in
thalamic neurons. These novel findings are in contrast to previous observations in other tissue
preparations showing that lidocaine blocks various Ca2+ conductances. The present in vitro find-
ings may represent a significant component of the mechanisms that underlie the CNS toxicity
of lidocaine in vivo. 

RREEFFEERREENNCCEESS
1. Handbook of Experimental Pharmacology 81:187-212
2. Anesthesiology 80:1082-1093
3. Anesthesiology 95:675-680
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SSNNAAPP  IINNDDEEXX  WWIITTHH  LLIIGGHHTT  AANNEESSTTHHEESSIIAA  AANNDD  MMAACC  
DDUURRIINNGG  SSUURRGGEERRYY

Steven E. Hybarger MD, Tod B. Sloan PhD MD 

Department of Anesthesiology, The University of Texas Health Science Center at San
Antonio, University Hospital, 7703 Floyd Curl Drive, San Antonio, TX , USA 78229

IINNTTRROODDUUCCTTIIOONN
Monitoring sedation during MAC and light general anesthesia can be a challenge to the anes-
thesiologist, particularly in remote locations.  A small portable EEG monitoring device, such as
the SNAPTM (Viasys Healthcare, Madison, WI), could allow for more effective monitoring in
these settings.  We sought to evaluate its utility during sedation and light anesthesia in the oper-
ating room.

MMEETTHHOODDSS
Five patients were evaluated using the SNAP EEG portable monitoring device) with monitored
anesthesia care or light general anesthesia during local and regional anesthesia in a study
approved by the Institutional Review Board of The University of Texas Health Science Center
of San Antonio.  In addition to standard ASA monitors, we measured respiratory rate, sponta-
neous movement, and arousability to auditory stimulus and the associated SNAP index values
using customary measures of sedation anesthesia. Patients were questioned regarding any peri-
operative recall in recovery room, and 24 hours and two weeks after surgery.

RREESSUULLTTSS
Using SNAP EEG monitoring, it was found that patients could be easily awakened to auditory
stimulus or exhibited spontaneous movements to stimulation during SNAP index scores above
80 while SNAP index scores lower than 50 were associated with apnea.  Within this range, we
noted some variability in the SNAP index values during light or deep sedation or anesthesia
using traditional measures.  No patient had retrograde recall at the time of questioning.

DDIISSCCUUSSSSIIOONN
The SNAP index values appeared to correlate well with the occurrence of apnea, spontaneous
movement, and arousability during sedation and MAC for regional anesthesia.  Deep sedation
(lack of unexpected movement or arousal) appeared to correlate with a SNAP index value
between 50-80 while arousal correlated with values above 80.

AACCKKNNOOWWLLEEDDGGEEMMEENNTTSS
The equipment and electrodes for this study were provided by Nicolet Biomedical, Inc.,
Madison, WI, USA.
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TTHHEE  EEFFFFEECCTT  OOFF  AANNEESSTTHHEETTIICC  TTEECCHHNNIIQQUUEE  OONN  PPAARREESSTTHHEESSIIAAEE
AAFFTTEERR  HHAANNDD  SSUURRGGEERRYY

Richard Brull MD, Colin JL McCartney MBChB FRCA, Regan Rawson RN BA, 
Sherif Abbas MD, Vincent WS Chan MD FRCPC

Department of Anesthesia, Toronto Western Hospital, University Health Network, 
399 Bathurst Street, Toronto, Ontario M5T 2S8

IINNTTRROODDUUCCTTIIOONN
Regional anesthesia is often implicated in perioperative brachial plexus neuropathy with insuffi-
cient evidence.1-3 The present study investigates whether regional anesthesia (RA) compared to
general anesthesia (GA) affects the incidence of postoperative paresthesiae up to three months
following ambulatory hand surgery.

MMEETTHHOODDSS
After IRB approval and informed consent, 37 patients (goal: 100) ASA I-III undergoing ambu-
latory hand surgery were randomly allocated to RA (n=18) or GA (n=19). Patients undergoing
nerve repair (or related procedures) were excluded. RA comprised of transarterial axillary
brachial plexus block using a 1-inch 23-gauge long-beveled needle, while a standard sponta-
neous-ventilation protocol was administered for GA. A tourniquet was applied to the operative
arm in all patients after which the arm was padded to rest on an operating table. Patients report-
ed the incidence of paresthesiae (numbness and/or tingling) in the operative extremity at one
day (POD 1), one week (POD 7), two weeks (POD 14), and three months postoperatively.
Data analysis was performed by t-test or •2 as appropriate; p<0.05 was considered significant.
Data are presented as mean ± standard error of the mean.

RREESSUULLTTSS
Demographics, past medical history, types of hand surgery, tourniquet pressure (RA 248.6±1.4,
GA 247.4±2.6 mmHg; p=0.684), and duration of tourniquet inflation (RA 49.7±5.0, GA
52.8±4.4 min; p=0.650) were similar between groups. Three patients randomized to RA
required conversion to GA. During RA administration, needle-skin puncture occurred 1.9±0.3
times (attempts) and needle-skin penetration lasted 4.4±0.6 min per patient, while transient
paresthesiae occurred in 6 patients. Postoperatively, the incidence of paresthesiae in the opera-
tive extremity was similar between groups at each measured time (Figure 1). Postoperative
paresthesiae in RA patients were not associated with the amount of needle-skin punctures
(p=0.367), duration of needle-skin penetration (p=0.487), or occurrence of transient paresthe-
siae (p=0.394) upon RA administration.

DDIISSCCUUSSSSIIOONN
Paresthesiae in the operative extremity occur frequently after ambulatory hand surgery.
However, our preliminary data suggest that anesthetic type (RA or GA) does not affect the inci-
dence of paresthesiae up to three months following ambulatory hand surgery.

RREEFFEERREENNCCEESS
(1) Anesthesiology 73:202-7.  (2) Anesthesiology 90:1062-9.  (3) Anesth Analg 93:1606-11.
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AA  CCOOMMPPAARRIISSOONN  BBEETTWWEEEENN  IINNTTRRAATTHHEECCAALL  HHYYPPEERRBBAARRIICC
RROOPPIIVVAACCAAIINNEE  AANNDD  BBUUPPIIVVAACCAAIINNEE  IINN  TTRRAANNSSUURREETTHHRRAALL

RREESSEECCTTIIOONN  OOFF  TTHHEE  PPRROOSSTTAATTEE  ((TTUURRPP))  SSUURRGGEERRYY
D. Ong, M.D., D. Ha, M.D., H. Ha, M.D., W.P.S. McKay, M.D.

Department of Anesthesia, University of Saskatchewan, St. Paul's Hospital Saskatoon, 
SK, S7M 0Z9

IINNTTRROODDUUCCTTIIOONN
The potency of ropivacaine is estimated to be 50% to 66% that of bupivacaine. Ropivacaine may
be advantageous in producing shorter sensory and motor blockade. 

MMEETTHHOODDSS
After IRB approval and informed consent, 52 patients scheduled for TURP were randomized
to receive either 7.5 mg of hyperbaric bupivacaine (1 ml of 0.75% bupivacaine) or 10 mg of
hyperbaric ropivacaine (1 ml of isobaric 1% ropivacaine mixed with 1 ml of 10% dextrose) in a
double-blind trial.  The differences in duration of sensory and motor blockade, onset of senso-
ry blockade at the T10 dermatome,  maximal sensory level, incidence of hypotension, patient
satisfaction and side effects were evaluated.

RREESSUULLTTSS
The two groups were comparable in terms of age, height, weight, BMI, ASA classification, and
duration of surgery. There was no significant difference in the median time of onset of sensory
block to T10 dermatome in the ropivacaine group (9.38 min) and in the bupivacaine group
(9.32 min). The bupivacaine group had a significantly higher median dermatome level of T8 as
compared to T9 for the ropivacaine group (p<0.05).
The mean time of regression of sensory block to L1 was not significant - 86.5 min for ropiva-
caine and 92.5 min for bupivacaine.  The ropivacaine group had a shorter duration of motor
block of 57 min(modified Bromage scale of 0) and 82.4 min for the bupivacaine group but this
was not significantly different (p=0.11).  There were no incidence of hypotension. Anesthesia
was judged to be good in both groups.  There was 1 complaint of back pain in the bupivacaine
group and 2 in the ropivacaine group; all had previous history of back pain preop. There were
2 patients in the bupivacaine group that needed to convert to GA despite having level of T10
and T12/L1, respectively. 

CCOONNCCLLUUSSIIOONN
The duration of sensory block induced by  10 mg hyperbaric ropivacaine was similar to 7.5 mg
hyperbaric bupivacaine, although the duration of motor block was shorter for the ropivacaine
group. In conclusion, the dose studied for ropivacaine may serve as an alternative to bupivacaine
in TURP patients.
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TTHHEE  EEFFFFIICCAACCYY  OOFF  SSIIMMUULLTTAANNEEOOUUSS  EEPPIIDDUURRAALL  DDRROOPPEERRIIDDOOLL
IINN  IINNHHIIBBIITTIIOONN  OOFF  MMOORRPPHHIINNEE  IINNDDUUCCEEDD  NNAAUUSSEEAA  

AANNDD  PPRRUURRIITTUUSS
Il-Ok Lee, MD., PhD., Myung-Hoon Kong, MD., PhD., Mi-Kyung Lee, MD., PhD., 

Sang-Ho Lim, MD., PhD., Young-Seok, Choi, MD., PhD., Nan-Sook Kim, MD., PhD.

Department of Anesthesiology and Pain management, Korea University Guro Hospital,
Gurodong 97, Seoul, Korea, 152-703

IINNTTRROODDUUCCTTIIOONN
This study was performed to determine whether epidural droperidol would have an inhibitory
effect of nausea and pruritus in patients using continuous epidural analgesia with ropivacaine,
fentanyl, and morphine.

MMEETTHHOODDSS
Instiutional approval was obtained. We enrolled 140 ASA 1-2 patients undergoing collectomy
or urologic operation under general anesthesia who were randomly allocated to four groups.
They received continuous fentanyl 500 ug, morphine 5 mg, and 0.2% ropivacaine (total
amount; 100 ml for 2days), and 10ml as a bolus after operation. Patients received background
infusion rate (2 ml/hr). Control group (n=40) did not receive droperidol. Group D1 (n=20)
received droperidol 1.25mg as a bolus. Group D2 (n=20) received droperidol 1.25mg as a con-
tinuous infusion. Group D3 (n=20) received droperidol 2.5mg as a bolus. Group D4 (n=20)
received droperidol 2.5mg as a continuous infusion. Group 5 (n=20) received droperidol
1.25mg as a bolus and 1.25mg as a continuous infusion. Postoperative pain score (VAS), seda-
tion score, and presence of nausea, vomiting, and pruritus at 1, 6, 24, and 48hr after operation
were assessed.

RREESSUULLTTSS
There was no significant differences in analgesic effects, but incidence of nausea was less in group
D3 (8%), pruritus was less in group D5 (28%) than control group (30%, 42%, respectively). 

CCOONNCCLLUUSSIIOONNSS
We found a dose-related reduction in the incidence of side effects using epidural droperidol.
Bolus and simultaneous epidural droperidol decrease the postoperative pruritus and bolus injec-
tion of droperidol decreases the postoperative nausea.

RREEFFEERREENNCCEE
Aldrete JA. Reduction of nausea and vomiting from epidural opioids adding droperidol to the
infusate in home-bound patients. J Pain Symptom Manage 1995;10:544-7.
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DDOO  TTHHOORRAACCIICC  EEPPIIDDUURRAALL  CCAATTHHEETTEERRSS  GGOO  CCEEPPHHAALLAADD  
OORR  CCAAUUDDAADD??

P.H. Lennox FCARCSI, H.S.Umedaly FRCPC, C.F.Keogh FFRRCSI, D.Setton MD,
R.P.Grant FRCPC, B.G. Fitzmaurice FRCPC, K.Evans FRCSC.

Department of Anesthesiology, Radiology and Surgery, University of British Columbia,
Vancouver General Hospital, 910 West 10th Avenue. Room 3200, Vancouver B.C V5Z 4E3.

IINNTTRROODDUUCCTTIIOONN
The effectiveness of an epidural catheter is limited by its position. If the level of insertion or the
orientation of the catheter is inappropriate, the predicted spread of analgesics will not occur in
the surgical dermatome. We undertook a study to determine the likelihood of the orientation
of a thoracic epidural catheter in the epidural space and to assess how accurate anesthesiologists
are in determining the level of insertion of the catheter. 

MMEETTHHOODDSS
Ethics approval was obtained. Thoracic epidurals were placed in 61 patients undergoing thora-
cotomy. The method and level of insertion was left to the discretion of the attending anesthe-
siologist. 5cm of catheter was left in the epidural space. The approach used, level of insertion,
number of attempts and complications were noted. A chest radiograph was performed in the
PACU prior to which 0.5-1.0 ml radio-opaque contrast was injected to fill the catheter. The
therapeutic effect of the epidural catheter was documented in the PACU. A blinded radiologist
interpreted the radiographs noting the level of insertion of the catheter and the orientation of
the catheter in the epidural space. These readings were correlated to the anesthesiologists' doc-
umented levels of insertion. 

RREESSUULLTTSS
Of 61 radiographs that were reviewed, 45 catheters advanced cephalad (74%) and 8 remained
at the level of insertion (13%). 8 could not be interpreted due problems with penetration of the
radiograph. None of the catheters appeared to travel caudad. 33 of 61 catheters were inserted
at the same level or within 1 inter-space of the stated thoracic level (54%). 15 were within 2
inter-spaces (25%) and 5 were 3 or more inter-spaces off where the catheter was actually insert-
ed (8%). Measures of concordance were shown not to be significant (0.06). 

DDIISSCCUUSSSSIIOONN
88% thoracic epidural catheters oriented themselves cephalad and none caudad. This is different
than previously suggested1 and like what we suspected in practice. Explanations include midline
vs paramedian approach and catheter material. It is encouraging to be able to predict the direc-
tion of the catheter once placed. Approximately 80% of catheters were within 2 interspaces.
Anesthesiologists need to ensure accurate level of placement.

RREEFFEERREENNCCEESS
1.Anesthesia 1997 52; 457-459
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PPRREESSSSUURREE  WWAAVVEEFFOORRMM  --  AA  MMAARRKKEERR  FFOORR  CCOONNFFIIRRMMAATTIIOONN  OOFF
TTHHEE  EEPPIIDDUURRAALL  SSPPAACCEE??

P.H. Lennox FCARCSI, H.S. Umedaly FRCPC, S.A.White FRCPC, R.P.Grant FRCPC, 
B.G. Fitzmaurice FRCPC, K.Evans FRCSC.

Department of Anesthesiology, University of British Columbia, Vancouver General Hospital,
910 West 10th Avenue. Room 3200, Vancouver B.C V5Z 4E3

IINNTTRROODDUUCCTTIIOONN
The loss of resistance technique is widely used for the location of the epidural space. Failed pain
management occurs due to false loss of resistance and the epidural catheter advancing into a
space other than the epidural space. Immediate confirmation of the epidural space would be
beneficial. A characteristic pressure waveform can be transduced to confirm placement of the
catheter. This technique has been used to determine whether the catheter has remained in the
space after several days of use. This study is to determine how reliably this waveform can be
reproduced through the Tuohy needle and the epidural catheter when loss of resistance is found
in the thoracic epidural space and correlated with successful epidural analgesia. 

MMEETTHHOODDSS
Ethics approval was obtained. Thoracic epidurals were placed in 67 patients undergoing thora-
cotomy. Loss of resistance was used to locate the epidural space. The tuohy needle was trans-
duced with a pressure system, the presence of a pulsatile waveform sought,a hard copy printed.
The catheter was positioned 5cm into the epidural space, transduced, a hard copy printed. Any
complication was noted. Epidural analgesia was instituted prior to surgical incision. In the
PACU, it was determined whether the epidural catheter was clinically functioning. Each wave-
form tracing through needle and catheter was examined and read as pulsatile or non-pulsatile. 

RREESSUULLTTSS
In 65 out of 67 cases (97%), a pulsatile waveform was visible through the Tuohy needle as con-
firmation of being in the epidural space. In 2 cases, there was no pulsation in the waveform, one
being due to a disconnection in the stopcock in the transduction system and the other for no
apparent reason. In 41 of 67 catheters (60.3%), a pulsatile waveform was obtained and in the
remainder, no pulsation was visible. In all cases epidural analgesia was effective. Sensitivity of an
epidural waveform as a test through the tuohy needle on encountering the epidural space is
97.01%.

DDIISSCCUUSSSSIIOONN
This characteristic waveform is a sensitive indicator when transduced through the tuohy needle
of placement in the epidural space. Immediate confirmation of thissite may prevent failed tho-
racic epidural analgesia.

RREEFFEERREENNCCEE
1.Reg Anesth Pain Med 2001 Jul-Aug;26(4):337-41
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PPAATTIIEENNTTSS''  PPAAIINN  MMAANNAAGGEEMMEENNTT  FFOOLLLLOOWWIINNGG  DDIISSCCHHAARRGGEE
AAFFTTEERR  DDAAYY  SSUURRGGEERRYY

Vincent WS Chan, MD FRCPC, Judy Watt-Watson, RN PhD, Frances Chung MD FRCPC,
Michael McGillion RN, PhD (student)

Department of Anesthesia, Toronto Western Hospital, University Health Network and
Faculty of Nursing, University of Toronto, 399 Bathurst Street, Toronto, Ontario, M5T 2S8

IINNTTRROODDUUCCTTIIOONN
The degree to which patients need help with pain management at home following laparoscop-
ic cholecystectomy [LC], shoulder or hand day-surgery has received minimal examination. This
preliminary study examined pain management of these patients at 4 time periods during the first
week after discharge.

MMEETTHHOODD
After IRB approval and informed consent, data were collected from 172 patients by telephone
interviews at 24-hours, 48-hours, 72-hours, and 7 days post-surgery. Outcomes included pain and
related interference [Brief Pain Inventory-Short Form] and analgesic use. Drug side effects, com-
plications and system use, and adequacy of post-discharge information were also documented.

RREESSUULLTTSS
Patients [70 hand-51% female, 48 shoulder-85% male, 54 LC-78% female] were on average 41
years. Worst 24-hour pain was reported as moderate and/or severe at all time periods 
[X(SD)=8(2) 24h to 5(3) day 7]. Although by day 7 pain decreased for hand and LC patients,
shoulder patients had severe pain  [X(SD)=7(2)]. Using ANOVA-RPM, shoulder patients had sig-
nificantly more pain-related interference in sleep and work. Patients most frequently took Tylenol
3s, although 50% took no analgesia from 72-hours. 40% experienced analgesic side effects within
72 hours, mainly constipation and nausea. < 5% used other strategies.  Bleeding (4%) and sore
throat (11%) at 24-48h were identified as complications and 6(4%) called their physician. 

CCOONNCCLLUUSSIIOONN
Despite considerable pain across all time periods, analgesic use and other interventions were
minimal. Side effects were problematic for 40%, possibly explaining why 50% stopped analgesics
by 72-hours. These data support further research on more effective pain interventions and relat-
ed education for day-surgery patients after discharge.
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EEPPIIDDUURRAALL  AANNAALLGGEESSIIAA  FFOORR  NNOONN--TTRRAANNSSPPLLAANNTT  
LLIIVVEERR  SSUURRGGEERRYY

M Denise Daley, MD, Peter H Norman, MD, Sarah Hogervorst, RN, Alicia Kowalski, MD,
James Arens, MD, Debra Kennamer, MD, Steven Curley, MD, Jean Vauthey, MD

Departments of Anesthesiology and Surgical Oncology, UT MD Anderson Cancer Center,
Houston, TX, 1515 Holcombe Blvd, Houston, TX, USA 77030

IINNTTRROODDUUCCTTIIOONN
Resection and/or intraoperative radiofrequency ablation (RFA) of hepatic tumors requires a
large abdominal incision. Postoperative pain may be substantial but continuous epidural anal-
gesia is often avoided due to the potential development of coagulopathies and risk of epidural
hematoma. This study was designed to characterize the coagulation changes which occur after
hepatic resection and/or intraoperative RFA, and to examine the incidence of neurologic com-
plications associated with epidural analgesia for this surgery.

MMEETTHHOODDSS
After IRB approval, the charts of 158 patients from January 1999 to November 2002 having
hepatic resection and/or intraoperative RFA, plus continuous epidural analgesia postoperative-
ly, were reviewed. Surgery was defined as minor (RFA alone or resection of <1 lobe) or major
(resection of $1 lobe). The normal range for PT varied throughout this time period, therefore
INR was used for analysis instead. Data are presented as mean±1SD(median;range). ANOVA
and t-tests were used and P<0.05 was considered statistically significant.

RREESSUULLTTSS
The patients included 81 males and 77 females, with a mean age of 56.4±12.2(56;17-81) years
and ASA status of 2.5±0.5(3;2-4). Twenty-five had primary and 133 had metastatic liver tumors.
Eighty-seven had minor and 71 had major liver surgery. Blood was noted during epidural catheter
insertion in 4(2.5%) patients. The epidurals were removed at 3.2±1.2(3;1-10) days postoperative-
ly. TABLE 1 presents data regarding the INR, PTT and platelet counts during epidural insertion,
while the epidural catheter was in situ, and during its removal. As shown in FIGURE 1, the INR
was higher than preoperatively on all days until postoperative day 7 in those having major liver
surgery and on all days until postoperative day 5 in the minor group. Compared to the minor
group, the INR was higher in the major group on the day of surgery and postoperative days 1-3.
No neurologic complications, including epidural hematomas, occurred. 

TABLE 1

at insertion while epidural at removal 
of epidural was in situ of epidural

Inr 1.02±0.11 (1;0.75-1.49) - 1.28±0.20 (1.25;0.94-1.83)

Patients with inr > normal 3 (1.9%) 107 (67.7%) 14 (8.9%)

PTT(sec) 29.75±3.41 (29.5;12.6-42.6) - 27.9±23.18 (27.6;18.1-41.4)

Patients with ptt > normal 2 (1.3%) 3 (1.9%) 2 (1.3%)

Platelet Count (x1000) 238.54±73.68 (228;90-486) - 155.4±154.53 (145.5;62-341)

Patients with 1 (0.64%) 30 (19%) 19 (12%)
Platelets <100,000
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FIGURE 1: INR PREOPERATIVELY AND FOR SEVEN DAYS POSTOPERATIVELY IN
PATIENTS HAVING MAJOR AND MINOR HEPATIC SURGERY

DDIISSCCUUSSSSIIOONN
Abnormal INR and platelet values occurred frequently in these patients. However, no epidural
hematoma occurred, even in patients with abnormal values during epidural insertion or
removal, or blood noted during epidural catheter insertion. Larger studies will be necessary to
more fully establish the risk:benefit relationship of epidural analgesia in this population.
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NNEERRVVEE  SSTTIIMMUULLAATTOORR  PPEERRFFOORRMMAANNCCEE  IINN  AA  PPOORRCCIINNEE  MMOODDEELL  
Ban CH Tsui MD MSc, Alese Wagner BSc, and Brendan Finucane MB ChB

Department of Anesthesiology and Pain Medicine, University of Alberta Hospital, 
8440-112 Street, Edmonton, Alberta, T6G 2B7

IINNTTRROODDUUCCTTIIOONN
Accurate current delivery is important when using nerve stimulators to locate nerves for region-
al blocks. Underestimating or overestimating the current output is likely to mislead the anes-
thesiologist about the actual location of the nerve. This study examines the current delivery of
six commonly used nerve stimulators (Pajunck, Maxistim, TracerII, BraunStimuplex-Dig,
DigStimIII, and Bard750) when used for electrolocation.

MMEETTHHOODDSS
After ethics approval, GA was administered to two pigs. An 18G Tuohy needle was inserted and
advanced towards the femoral nerves in each pig (a total of 4 needle insertions). The Pajunck
stimulator was connected to the first needle. This needle was then advanced towards the femoral
nerve until a motor response was elicited at 0.5mA. An EMG of the motor response was then
recorded. With the needle fixed in place, the other five stimulators were individually connected
while the current was adjusted until a similar EMG was obtained. Each step was repeated after
the needle was withdrawn by 2mm, 4mm, and 6mm. This same procedure was repeated at the
3 remaining sites using the Maxstim, TracerII, and BraunStimuplex-Dig as the initial (reference)
reading. All current outputs from the stimulators were measured with a digital oscilloscope.

RREESSUULLTTSS
All stimulators, except the Bard750, delivered currents within 10% of their digital readings at
the various needle locations. The Bard750 gave low current readings. All other stimulators pro-
duced initial motor responses with similar EMGs at 0.5±0.1mA. As the needle was withdrawn
from the nerve, the current range needed for each stimulator to generate a similar EMG
widened.

DDIISSCCUUSSSSIIOONN
All tested stimulators, except the Bard750, provided accurate readings of their actual current
output. At a fixed needle location "near the nerve", each nerve stimulator, with the exception
of the Bard750, produced similar EMG motor responses with 0.5±0.1mA. This observation
suggests that all tested stimulators (except Bard750) function equivalently at 0.5mA and likely
produce similar clinical effects. The Bard750 gave misleading low current readings making it
unsuitable for nerve location. It is therefore important for the anesthesiologist to calibrate nerve
stimulators being used at their institutions to ensure safe and successful nerve blocks.
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CCAANNAADDIIAANN  SSUURRVVEEYY  OOFF  TTHHEE  UUSSEE  OOFF  EEPPIIDDUURRAALL  AANNEESSTTHHEESSIIAA
AANNDD  AANNAALLGGEESSIIAA

W. Scott Beattie MD PhD and Peter Choi MD MSc

Departments of Anesthesia University of Toronto and McMaster University

IINNTTRROODDUUCCTTIIOONN
Epidural blockade provides superior analgesia, reduces postoperative respiratory complications,
and improves quality of life postoperatively. Two meta-analysis have suggested that thoracic
epidural decrease postoperative myocardial infarction and death. This survey was conducted to
assess the frequency of epidural usage, and determine the placement of catheters and whether a
randomized trial was possible in Canada

MMEETTHHOODDSS
A survey, containing, nine questions were mailed the chair of each university department of
anesthesia for distribution to their respective clinical sites. We sought information on the size of
the hospital, number of operative procedures, the number of epidurals performed in the last
year, the presence or absence of an acute pain service and the units on which epidurals were per-
mitted. For each type of surgery performed, we asked whether or not epidurals were offered,
and the anatomic level at which catheters were placed. The data is as medians and percentages. 

RREESSUULLTTSS
We received response from 13 of the 16 departments of anesthesia (82%)and 34 of 64 hospitals
(53%) These hospitals have a median of 400 beds, performing 13,500 procedures per year.
Thirty hospitals  (88%) have an active acute pain service. In total, 21000 epidurals were per-
formed last year. A median of 500 epidurals were performed in each hospital last year.

TABLE 1

Surgery Preferred Centers Epi not Trial 
site using site available (Yes)

THORAC Thoracic 88% 4% 33%
CARDIAC Not offered 80% 80% 3%
GENERAL Thorabd Thoracic 74% 0% 82%

Abd Thoracic 83% 0%
VASCU Thorabd Thoracic 83% 17% 45%

Abdo Thoracic 82% 18%
limb Lumbar 89% 10%

GYNEC Lumbar 44% 15% 51%
UROLOGY Thoracic/lumbar 26% 7% 51%
ORTHO Lumbar 82% 14% 45%

CCOONNCCLLUUSSIIOONN
There is variable utilization of epidural anesthesia and analgesia across Canada. When used,
epidural catheters are inserted predominately at the thoracic level. 20% of centers do not offer
epidural analgesia for vascular surgery. Academic centers would be willing to randomize 50% of
patients to a trial of epidural analgesia.
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SSCCIIAATTIICC  NNEERRVVEE  BBLLOOCCKK::  AA  NNEEWW  AAPPPPRROOAACCHH
Khalid Chowdary MD, FCPS, William Splinter MD, FRCPC

Dept. Of Anestehsiology Children's Hospital Of Eastren Ontario, 401 Smyth Rd 
Ottawa, K1h 8l1.

IINNTTRROODDUUCCTTIIOONN
Sciatic nerve block is an effective method of pain management and anesthesia in surgery of foot
(1). It can be combined with lumbar plexus block to provide excellent anesthesia/analgesia of
the entire lower limb (2). We describe a new approach to block the sciatic nerve from the medi-
al side of the thigh with simple measurable landmarks at the level of lesser trochanter. 

MMEETTHHOODDSS
We measured location of sciatic nerve at the lesser trochanter based on MRI scans of 10 patients
age 9 months to 16 years. The distances that were measured were:

A) Symphysis pubis to lesser trochanter,
B) Sciatic nerve to the skin at medial aspect of thigh, and
C) Sciatic nerve to the anterior aspect of thigh.

Based on these measurements a trajectory of the needle was outlined to reach the sciatic nerve
from the medial aspect of thigh with limb in a neutral position. In the second part of the study sci-
atic nerve block was performed in 10 patients coming in for lower limb surgeries. All patients were
given a general anesthetic The sciatic nerve block was performed by same physician (KC) stand-
ing on the non affected side with the patient lying supine with his/her limb in neutral position.
The non-operative limb was either abducted at the hip joint at 45 o or flexed at the hip and knee
at right angles with an assistant holding them. A 5 cm straight line is drawn from the upper bor-
der of the symphysis pubis on the thigh in caudad direction. At the distal end of this line, a verti-
cal is drawn on the medial aspect of thigh aim posteriorly measuring 5-10 cms. Based on the
measurements done with the MRI scan a 22 G Touhy tip insulated needle is entered in the skin
vertical to all planes. Tibial nerve twitches (planter flexion of toes) was observed in all patients at
a current of 0.3 mA with a stimiplex nerve stimulator. If bone was encountered, the needle was
withdrawn and entered in the skin at a level 2 cms below the previous point of entry. Ropivacaine
0.2 % with epinephrine 1:400000 in a volume of 0.5 ml/kg to a maximum volume of 20 ml was
injected after negative aspiration of blood. The needle entry point was located at 5 cms in children
aged 4-6 years, and 7-8 cms in >6 years. Nerve blocks were tested in the PACU with cold for sen-
sory block and modified Bromage (3) scale for the motor block in the sciatic distribution. Posterior
cutaneous nerve of thigh was also tested for sensory loss.

RREESSUULLTTSS
Sciatic nerve blocks were performed successfully in 10 children including 5 males aging 4-16
years with a mean weight of 50.4 kg. Complete sensory and motor block was found in sciatic
distribution. Seven patients had posterior cutaneous nerve block. One patient had partial block
in this dermotome. Two patients reported no loss of sensation in this area. Sciatic nerve was
reached at a depth of 5-10 cms. 

DDIISSCCUUSSSSIIOONN
There are various methods of sciatic nerve block including posterior, lateral and anterior
approaches. All these methods have various advantages but involve either traversing through
muscles or rotating the limb. Sciatic nerve is a part of posterior compartment and can be
reached by the medial approach. The needle trajectory passes through fascial planes avoiding
any muscles. At the level of the lesser trochanter posterior cutaneous nerve of thigh is located
medial to the sciatic nerve which is the reason behind a 70% success rate of blocking this nerve.
We recommend this approach to be used in patients in which it is not possible to move the
injured limb or the patient for positioning. 

RREEFFEERREENNCCEESS
1. Anesth Analg 1990; 70: 131-7.  2. Ann Fr Anesth Reanim 2000; 19: 9-15.
3. Br. J. Anaesth 1966; 38: 857-62
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EEFFFFEECCTT  OOFF  KKEETTAAMMIINNEE  IINNFFUUSSIIOONNSS  OONN  PPOOSSTTOOPPEERRAATTIIVVEE
BBOOWWEELL  FFUUNNCCTTIIOONN  AAFFTTEERR  GGII  SSUURRGGEERRYY

Phillip E Donais MD, William PS McKay MD FRCP, Robert Banner MD FRCP, 
Renee Kennedy MD FRCP, George Konok MD FRCP

Department of Anesthesia, Royal University Hospital, University of Saskatchewan, 
103 Hospital Drive, Saskatoon, SK, S7N 0W8

IINNTTRROODDUUCCTTIIOONN
Morphine patient controlled intravenous analgesia (PCIA) is commonly used to provide pain
control after many types of surgery.1,2 PCIA slows return of normal bowel function due to the
presence of opiate receptors in the bowel wall.3,4

Ketamine is a non opiod analgesic that has been shown to be safe and efficacious in very low
doses when combined with morphine for post operative pain control.5

This study is clinically significant in terms of patient comfort, patient functioning, drug costs,
and nursing costs.

MMEETTHHOODDSS
The study design is a double blind randomized control trial with two groups and 20 subjects in
each group.  Participants booked for open abdominal bowel resection received a standardized
anesthetic.  All subjects received PCIA morphine in a standard dose of 1 mg with a 6 minute
lockout.  Subjects were randomized to receive  a background infusion of either saline or keta-
mine at 2.5 mcg/kg/min.  Return of bowel function was assessed twice daily.

RREESSUULLTTSS
The study is currently ongoing.  We have currently enrolled 26 of our projected total of 40
patients with preliminary results on 23 of these.  Results to date are promising.  Time to intake
of food in the ketamine group is 3.46 days while time in the placebo group is 3.92 days.  Time
of first flatus in the ketamine group is 2.96 days and the placebo group is 4.00 days.  Time to
first stool in the ketamine group is 3.64 days with 4.17 days for the placebo group.  Finally, hos-
pital stay in the ketamine group was 8.27 days compared with 10.83 in the placebo group.
None of these are significant yet due to our low numbers.  

DDIISSCCUUSSSSIIOONN
Postoperative ileus may contribute to delayed recovery and prolonged hospital stay6.  Opiods
delay the return of normal bowel function.  Our study using the addition of ketamine as a back-
ground infusion to PCIA morphine to date has promising preliminary results.  Until the study
is completed though, one cannot make any final recommendations on the benefits of ketamine.  

RREEFFEERREENNCCEESS
1. Can J CV Nurs 1996; 7(1):10-14
2. Anesth Analg 1995; 80(6):1150-3
3. Neuropeptides 2000; 34(1):62-68
4. Am J Surg 1992; 163(1):144-148
5. Pain 1999; 82:111-125
6. BJS 2000; 87, 1480-1493
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TTHHEE  PPRRAACCTTIICCEE  OOFF  CCEENNTTRRAALL  NNEEUURRAAXXIIAALL  BBLLOOCCKKAADDEE  
DDUURRIINNGG  CCOOAAGGUULLOOPPAATTHHYY

Darryl R. Guglielmin MD, Francis G. King MD

Discipline of Anesthesia, Faculty of Medicine, Memorial University of Newfoundland, 
300 Prince Philip Drive, St. John's, NL, A1B 3V6

IINNTTRROODDUUCCTTIIOONN
Central neuraxial blockade (CNB) is relatively contraindicated in the presence of coagulopathy
but less in known about the relative risk with different levels of laboratory abnormalities. The
purpose of this retrospective database audit was to determine the incidence of CNB performed
at our institution in the presence of abnormal coagulation results.

MMEETTHHOODDSS
Two databases for the period Apr.1, 1999 to Sep.30, 2001 (30 months) were analyzed: 
1) perioperative data of all adult, non-obstetric, operating room procedures at one tertiary care
hospital; 2) the results of PT, INR, PTT, and platelet count (each counted as a separate test).
These data sets were then integrated and manipulated using the analysis/comparison functions
of Fox Pro, MSExcel and MSAccess.  Patients, anesthetics, and laboratory results were sequen-
tially excluded based on pre-defined criteria resulting in a final small group of patients for
detailed analysis whose last known coagulation results within 72 hours of operation were con-
sidered to be clinically abnormal (defined as: INR $ 1.4, PTT $ 40s, or platelets <100´109/L).

RREESSUULLTTSS
Data related to 17,190 anesthetics and over 100,000 coagulation results were examined. Of
1,166 patients who had 1,245 CNBs, they had 5,541 PT/INR results, 4,769 PTT results, and
13,054 platelet counts.  Twenty-two patients (1.8%) had CNB performed despite apparent
coagulopathy.  On chart review, eight patients were excluded because: they did not actually
undergo CNB (3 patients); or other indicators suggested no increased risk of bleeding (pres-
ence of lupus anticoagulant (2 patients); normal PT correction studies (1 patient); normal
bleeding time (1 patient); or adequate wean from heparin infusion (1 patient)).  Therefore, 14
CNBs (1.1%) were considered performed in the presence of clinically important coagulopathy,
only one of which was epidural blockade. None of these cases were associated with anesthetic
complications.

DDIISSCCUUSSSSIIOONN
Anesthesiologists at our institution perform CNB infrequently when coagulopathy as defined
above is present.  In these patients, spinal anesthesia is more common than epidural. Although
a database audit can have significant shortcomings in terms of data accuracy requiring confir-
mation of results by other methods, it does allow rapid examination of a very large amount of
data to identify trends suitable for further investigation.
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TTHHEE  PPRREE--EEMMPPTTIIVVEE  AANNAALLGGEESSIICC  EEFFFFEECCTT  OOFF  IINNTTRRAAVVEENNOOUUSS
KKEETTAAMMIINNEE  FFOORR  LLUUMMBBAARR  SSPPIINNEE  SSUURRGGEERRYY

Kyungil Hwang, M.D., Hoondo Kim M. D., and Sangho Lee, M.D.

Department of Anesthesilology, Wooridul Spine Hospital, Seoul, Korea

IINNTTRROODDUUCCTTIIOONN
Pre-emptive treatment with ketamine, a non-competitive NMDA antagonist, may prevent
establishment of postoperative hypersensitivity by blocking the sensory input that induces the
central sensitization. We evaluated the preemptive analgesic effect of a small dose of ketamine
given before skin incision or at the time of subcutaneous closure in double-blinded study per-
formed in 30 women undergoing lumbar spine surgery. 

MMEETTHHOODDSS
Thirty patients scheduled for lumbar spine surgery were divided into two groups. Group 1
(n=15) patients received ketamine 0.2 mg/kg as a 3-mL IV injection 5 min before surgery and
isotonic saline 3 mL IV at the time of subcutaneous closure. Group 2 (n=15) received 3 mL IV
of isotonic saline, then 0.2 mg/kg IV ketamine. A standard general anesthesia procedure includ-
ing fentanyl was used. Postoperative analgesia was initially provided with IV meperidine in the
postanesthesia care unit, then with IV patient-controlled analgesia started before discharge from
the postanesthesia care unit. Postoperative pain and total meperidine doses drug were assessed
during the 48 hr. period after awakening.

RREESSUULLTTSS
No significant intergroup differences were seen in the pain score, sedation score, meperidine
dose, and incidences of side effects.

CCOONNCCLLUUSSIIOONNSS
We found that no differences were observed in the timing of administration of small-dose ket-
amine.
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FFEENNTTAANNYYLL  AANNDD  SSUUFFEENNTTAANNIILL  AAFFTTEERR  SSIINNGGLLEE  BBRREEAATTHH  
IINNDDUUCCTTIIOONN  WWIITTHH  SSEEVVOOFFLLUURRAANNEE  

Valérie Cardinal MD, René Martin MD FRCPC, Jean-Pierre Tétreault MD FRCPC, 
Marie-José Colas MD FRCPC, Linda Gagnon MD FRCPC, Yves Claprood MD FRCPC

Department of Anesthesia, University of Sherbrooke, 3001 12th avenue N, Sherbrooke,
Québec, Canada, J1H 5N4

IINNTTRROODDUUCCTTIIOONN
We studied the effect of a single dose of fentanyl or sufentanil on the ease of intubation and
hemodynamic stability after single breath induction with sevoflurane.

MMEETTHHOODDSS
With the approval of the ethics committee, we included ASA 1 or 2 patients scheduled for elec-
tive surgery, aged 18 to 70. We computed  a sample size of 150 patients, randomly distributed
into 6 groups: 
A : placebo : NaCl 0.9% B: fentanyl 0.25 ug/kg C : fentanyl 0.5 ug/kg
D : sufentanil 0.025 ug/kg E : sufentanil 0.05 ug/kg F : sufentanil 0.1 ug/kg
The patients inspired a mix of 8% sevoflurane in O2 and N2O at a ratio of 1:1 with a single vital
capacity. When they lost consciousness, we put in an IV and gave the medication in a double
blind manner. Four minutes later, the trachea was intubated and we evaluated the ease of intu-
bation with the Fahey scale.1 We measured blood pressure (BP), heart rate (HR) and saturation
every minute until the second minute after intubation. For the statistical analyzes, we used
ANOVA, Fisher's PLSD test and a Chi-square test. Probability values < 0,05 were considered
statistically significant.

RREESSUULLTTSS
The demographic data were comparable between groups. There was no difference between
groups at the beginning for saturation, BP and HR. No difference was found between placebo
and the 5 other groups for : BP and HR at injection of the medication, ease of intubation and
cough. In the 2 groups who received fentanyl, BP and HR were similar to those in the placebo
group, but were significantly less in the groups who received sufentanil (tables 1 and 2).

TABLE 1 : Systolic Blood Pressure (SBP) mmHg and SD*

Group SBP beginning SBP intubation SBP 1 min after intubation

A   n=5 126 (19) 100 (12) 115 (25)
B   n=5 133 (12) 95 (10) 117 (16)
C   n=4 120 (11) 90 (12) 99 (13)
D   n=4 132 (20) 94 (27) 108 (14)
E   n=4 138 (12) 77 (9)         p=0,02 89 (8)           p=0,03
F   n=5 100 (23) 86 (6) 87 (9)           p=0,03

* p compared to group A

TABLE 2 : Hearth rate (HR) and SD*

Group HR beginning HR 1 minute HR 2 minutes HR 3 minutes 
after injection after injection after injection

A    n=5 89 (16) 89 (31) 87 (29) 81 (25)
B    n=5 83 (16) 75 (14) 62 (5) 61 (4)
C    n=4 87 (28) 83 (23) 72 (16) 67 (4)
D    n=4 68 (13) 61 (13)    p=0,04 55 (15)   p<0,01 49 (14)    p<0,01
E    n=4 76 (13) 64 (10) 55 (8)     p<0,01 49 (6)      p<0,01
F    n=5 70 (11) 63  (10)   p=0,04 49 (8)     p<0,01 44 (22)    p<0,01

* p compared to group A
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Two patients (groups D and F) presented an important  bradycardia needing atropine. The 27th
patient presented an asystole 3 minutes after receiving sufentanil (group F). We stopped the
study following that event. 

DDIISSCCUUSSSSIIOONN
When used to potentiate anesthesia with sevoflurane before intubation : small doses of fentanyl
and sufentanil do not produce better conditions for intubation; sufentanil causes hypotension
and severe bradycardia.

RREEFFEERREENNCCEESS
1) Anesthesiology 1981: 55 : 6-11.
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RREEMMIIFFEENNTTAANNIILL  AATTTTEENNUUAATTEESS  TTHHEE  HHYYPPEERRGGLLYYCCEEMMIICC
RREESSPPOONNSSEE  TTOO  SSUURRGGEERRYY

Thomas Schricker MD PhD, Linda Wykes PhD, Franco Carli MD MPhil

Department of Anesthesia, McGill University, Royal Victoria Hospital, 687 Pine Avenue West,
Montreal, Quebec, Canada H3A 1A1

IINNTTRROODDUUCCTTIIOONN
Hyperglycemia is a typical feature of the metabolic response to surgical trauma. Considering the
adverse effects of acute hyperglycemia, i. e. immunosuppression (1), electrolyte imbalances (2)
and increased carbon dioxide production (3), preservation of normoglycemia gains clinical rel-
evance. Intravenous administration of opioids (morphine, fentanyl, alfentanil, sufentanil) pre-
vents the intraoperative increase in the plasma concentration of glucose, particularly when large
doses are being administered (4). The aim of this study was to test the hypothesis that remifen-
tanil infused at a moderate dose attenuates the hyperglycemic response to surgery.

MMEETTHHOODDSS
The study was approved by the Ethics Committee of the Royal Victoria Hospital and conduct-
ed in accordance with the Declaration of Helsinki. Metabolically healthy patients undergoing
elective colorectal surgery were randomly assigned to receive either desflurane (n=7) or desflu-
rane combined with remifentanil at 0.125µg·kg-1·min-1 (n=7). Plasma concentrations of glu-
cose, lactate,  insulin, glucagon and cortisol were measured before and after two hours of
surgery. Pre- and intraoperative glucose production was determined by using primed continu-
ous infusion of [6,6-2H2]glucose. Differences between the groups were analyzed using the
Mann-Whitney U test. Values are presented as mean±1SD

RREESSUULLTTSS
Intraoperative plasma concentration of glucose increased in both groups but to a lesser extent
in the remifentanil group (desflurane group 7.2±1.0mmol·L-1, remifentanil group
5.7±0.7mmol·L-1, p<0.05). Glucose production increased in the desflurane group during the
operation resulting in a greater value than in patients receiving remifentanil (desflurane group
10.9±1.3µmol·kg-1·min-1, remifentanil group 9.0±0.6µmol·kg-1·min-1, p<0.05). Intraoperative
plasma cortisol increased to a similar extent in both groups, while plasma concentrations of lac-
tate, insulin and glucagon remained unchanged. 

DDIISSCCUUSSSSIIOONN
Desflurane anesthesia supplemented with a moderate dose of remifentanil prevents the intraop-
erative increase in glucose production thereby attenuating the hyperglycemic response to col-
orectal surgery. With respect to the previously held conclusion that maintenance of
normoglycemia favourably affects surgical outcome (5) this anesthetic technique could be part
of strategies aiming at preserving glucose homeostasis during and after abdominal surgery.

RREEFFEERREENNCCEESS
(1) J Parent Enteral Nutr 1997; 21: 91-5, (2) Ann Surg 1973; 178: 651-4, 
(3) Anesthesiology 1981; 54: 373-7, (4) Clin Intensive Care 1998; 9: 118-28, 
(5) N Engl J Med 2002; 345: 1359-67
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PPRROOPPOOFFOOLL  RREEDDUUCCEESS  TTNNFF--AALLPPHHAA  IINNDDUUCCEEDD  HHUUMMAANN
EENNDDOOTTHHEELLIIAALL  CCEELLLL  AAPPOOPPTTOOSSIISS  

Tao Luo MD1, Zhengyuan Xia MD1,2, David M. Ansley MD2, Jingping Ouyang MD3,
Zhong-Yuan Xia MD1

1Dept. of Anesthesiology, Renmin Hospital of Wuhan University, China;  2Centre for
Anesthesia & Analgesia, Depts. of anesthesia, Pharmacology & Therapeutics, University of

British Columbia, Canada; 3Dept. of Pathophysiology, 
Medical College of Wuhan University, China 

IINNTTRROODDUUCCTTIIOONN
Cardiopulmonary bypass surgeries cause an increase in plasma tumor necrosis factor (TNF)-
alpha and its receptor levels1. TNF-alpha may stimulate an intracellular burst of reactive oxygen
species (ROS) and act synergistically with ROS to induce endothelial cell apoptosis in humans2.
We investigated whether propofol, an anesthetic with antioxidant properties, can inhibit TNF-
alpha induced apoptosis in cultured human umbilical vein endothelial cells (HUVECs). 

MMEETTHHOODDSS
HUVECs were isolated from human umbilical veins after incubation and were cultured in
RPMI1640 medium supplemented with 20% fetal calf serum. The cultured HUVECs were divid-
ed into seven groups. HUVECs in untreated (C-P0) and propofol control (C-P25) groups were
further cultured at 37°C for 24.5 hours, respectively, in the absence (C-P0) or presence of 25
µmol/L propofol in the medium. HUVECs in the treatment groups were initially cultured for 30
min at the presence of 0 (TNF), 12.5 (P12.5), 25 (P25), 50 (P50) and 100 (P100) µmol/L propofol,
respectively, which were then cultured for 24 hours with the addition of TNF-alpha 2000U/ml in
the medium. Apoptosis was detected using DNA in situ terminal deoxynucleotidyl transferas(tdt)-
mediated deoxyuridine triphosphate (dUTP)-biotin nick end-labeling (TUNEL) staining. The
Bcl-2 and Bax protein expressions were measured by immunocytochemistry analysis. Morphologic
changes were observed with electron microscopic methods. 

RREESSUULLTTSS
The apoptotic index (AI: percentage of apoptotic cells) was low in C-P0 and C-P25 groups
(3.5±1.4 vs 3.0±2.0, P>0.05). Bcl-2 protein optical density (OD) (0.20±0.06 vs 0.21±0.05)
and Bax protein OD values (0.15±0.02 vs 0.15±0.03) were similar in C-P0 and C-P25 groups.
TNF-alpha increased HUVECs apoptosis (AI: 47.0±4.0) accompanied by a decrease in Bcl-2
protein OD (0.11±0.02) and increase in Bax protein OD (0.22±0.04) (P<0.001 vs C-P0). P12.5

decreased TNF-alpha-induced apoptosis (P<0.05). More profound reduction in AI was seen in
P25 (36.1±3.1) and P50 (26.5±3.2) groups (P<0.001 vs TNF). P100 did not significantly further
decrease AI (23.3±3.9) comparing to P50. Propofol treatments increased Bcl-2 and decreased
Bax protein OD (P<0.001 vs TNF) and reduced apoptotic morphologic changes. 

DDIISSCCUUSSSSIIOONN
Propofol reduces TNF-alpha-induced HUVECs apoptosis, dose-dependently, via increasing
anti-apoptotic Bcl-2 and decreasing pro-apoptotic Bax proteins production. 

RREEFFEERREENNCCEESS
1.  Circulation 102[suppl III]:III-95-III100
2.  FASEB J 14(12):1705-1714 
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TTRRAACCKKIINNGG  AANNTTIIEEMMEETTIICC  UUSSEE  WWIITTHH  AANN  AANNEESSTTHHEESSIIAA  
IINNFFOORRMMAATTIIOONN  SSYYSSTTEEMM

Paul Brousseau B.Ed. RRT, Greg Dobson MD FRCPC ,  Heather Lummis, Bsc PHARM,
Ramiro Arellano MD FRCPC 

Department of Anesthesia Quality Improvement Office, Queen Elizabeth II Health Sciences
Centre, 1796 Summer Street, Halifax, Nova Scotia, B3H 3A7

IINNTTRROODDUUCCTTIIOONN
Controversy surrounds the use of Droperidol following a Health Canada warning (Dec2001)
of potential cardiac morbidity and mortality. In response to the warning some hospitals have
pulled Droperidol from their drug formulary, whereas others have restricted its availability. At
our hospital Droperidol remains available to staff anesthesiologists. We used our anesthesia
information management system (AIMS) to determine the impact of the Health Canada warn-
ing on the intraoperative use of Droperidol and other antiemetics.

MMEETTHHOODDSS  
Study design: retrospective observational study. The Anesthesia staff and residents entered data
at point of care into the AIMS.  The data on antiemetic utilization for the years 2001, 2002
were analyzed. An on-line survey of other Canadian hospitals was conducted to determine any
restrictions they imposed on Droperidol usage. 

RREESSUULLTTSS
Data from 24,780 anesthetics in the AIMS were reviewed. 12,120 of the cases had some type
of antiemetic therapy given intra-operatively. Droperidol, Ondansetron, Metoclopramide, and
Trilafon were the four most often used antiemetics in the intra-operative period. The use of
Droperidol decreased by 41% from 2001 to 2002. Most of this decrease was replaced by a 39
% increase of Ondansetron usage. The higher cost of Ondansetron led to a significant increase
in antiemetic costs. Response to the on-line survey showed that 8 of 23 hospitals have removed
Droperidol from their formulary, 7 have restricted its use to the OR setting, and 8 hospitals did
not restrict their use of Droperidol. 

DDIISSCCUUSSSSIIOONN
In the absence of a hospital-imposed restriction, staff anesthesiologists have markedly curtailed
their use of Droperidol. Ondansetron has largely replaced the use of Droperidol, increasing hos-
pital drug costs. The AIMS enabled easy assessment of intraoperative antiemetic use. This tech-
nology may be helpful with other intraoperative drug utilization analyses in the future.
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PPRRIIMMIINNGG  RROOCCUURROONNIIUUMM  RREEDDUUCCEESS  OONNSSEETT  TTIIMMEE  AANNDD
IINNCCRREEAASSEESS  SSPPEEEEDD

David Steinberg,  D.M.

Department of Anesthesia, Hospital Clinicas Caracas & Policlinica Mendez Gimon, 
Caracas - Venezuela 

IINNTTRROODDUUCCTTIIOONN
According to some authors, rocuronium (ROC) has an initial rapid onset followed by a slower
final (1), but referred supporting data only show that time to 75% blockade is less than onset
time (2). Non of these terms refers to velocity, which is a vectorial magnitud measured by the
ratio between time and displacement. Neither is an agreement on the final results of priming
ROC (3). The aim of this study is to define both, the adequate terms for velocity and the actu-
al effect of priming ROC. 

MMEETTHHOODDSS
Under intravenous and nitrous oxide anesthesia two groups of adult, elective and consenting
patients, received ROC, either by bolus (n=25) (400 µg·Kg-1) or primed (n=23) (60 and 340
µg·Kg-1, 3 minutes apart). Initial onset time: (IOT), maximal effect (%), and onset time were
determined by electromyography. Velocity was calculated as the ratio between time and frac-
tional percentage of block and expressed as sec/%, during the initial period until 80% block
(Index 1), up to maximal effect (Index 2) and the intermediate period between both (Index 3).
T test, analysis of variance and Student-Neuman-Keuls tests were used for statistical comparison
between groups and p<0.05 was considered as  a significant level.

RREESSUULLTTSS
Are shown in Table 1

DDIISSCCUUSSSSIIOONN
Actual results show a statistical reduction both in IOT and onset time as well as a significant
increase in velocity, when proper terms are used. Velocity, on the other hand is not uniform,
been faster during early action and then slower, both after bolus or priming, as have partially
been reported without data (1).It is not appropriate to express speed of action in seconds or
minutes as is usually made, instead it should be assessed following the present propositions. 

RREEFFEERREENNCCEESS
1) Neuromuscular block. Butterworth-Heineman, Oxford 1996: 75-88.
2) Br J Anaesth (1990) 64: 521-23.
3) Anaesth Pharmacol Rev (1995) 3: 209-11

TABLE 1

MAX (%) IOT (sec) ONSET (sec)

BOLUS 92±3 160± 61 286±59
PRIMING 94± 5 87±45 204±75
p 0.102 0.0001 0.0001

VELOCITY INDEX 1 (sec/%) INDEX 2 INDEX 3 SIG

BOLUS 1.95±0.5 3.1±0.7 10.8±4.9 3)vs=1-2
PRIMING 1.09±0.5 2.2±0.8 9.4±4.2 3)vs=1-2
p 0.0001 0.0001 0.615
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RROOCCUURROONNIIUUMM  --  VVEECCUURROONNIIUUMM  IINNTTEERRAACCTTIIOONN  RREEVVIISSIITTEEDD  BBYY
AANN  AALLTTEERRNNAATTEE  MMEETTHHOODD

David Steinberg,  DM

Department of Anesthesia, Hospital Clinicas Caracas & Policlinica Mendez Gimon. 
Caracas - Venezuela

IINNTTRROODDUUCCTTIIOONN
Beside regression plotting of transformed data, potency can be obtained from a single data point
if the slope of this relationship is assumed, averaging individual estimates determined by using the
modifications of the Hill equation (1, 2). The interaction between rocuronium (ROC) and
vecuronium (VEC) already studied by others (3) was revisited by using such an alternate method.

MMEETTHHOODDSS
After institutional informed and signed consent 135 elective patients (44±4 years, 68±3 Kg)
anesthetized with intravenous agents and ventilated with nitrous oxide-oxygen, were randomly
allocated to nine groups (n=15) according to the amount and type of muscle relaxant adminis-
tered. Single drug dose-response relationship were concluded first using ROC 50, 100 and 200
µg·Kg-1 or VEC 10, 20 and 30 µg·Kg-1 and ED50's determined by the above mentioned
method, using the maximal effect obtained by electromyography and train-of-four stimulation.
Subsequently ED50 for the ROC+VEC combination was calculated using 0.2, 0.3 and 0.4 frac-
tions of each ED50 by the same alternate method. An algebraic analysis was used to identify the
type of interaction: (dr/(ED50)r+dv(ED50)v) (3).

RREESSUULLTTSS
Algebraic analysis shows a value less than 1 indicating additivism (Table 1). For comparison results
from a previous work using log/probit transformation for calculations are also included (3).

DDIISSCCUUSSSSIIOONN
Highly similar figures obtained by either one results suggest that this alternate method is a reli-
able and useful tool for the calculation of a dose-response relationship and seems to be used for
the first time for VEC and it's interaction with ROC.

RREEFFEERREENNCCEESS
(1): Anesth Analg (2000) 90: 1191.
(2) Anesthesiology (1994) 81: 159.
(3),: Br J Anaesth (1995) 75: 37.

TABLE 1

ROC Theo Exper (Theo/ED) VEC Theo Expr frac

ED50 143±61 64±14 65±15 0.45 24±8 11±2 11±2 0.46
144** 72** 66** 0.46** 23** 12** 10** 0.46**

(Exp/ED)ROC VEC (Theo/Exp)ROC VEC Analysis

ED50 0.45 0.46 1.01 1 0.91
0.5** 0.5** 0.91** 0.9** 0.92**

(**) Naguib et  al: Br J Anaesth (1995) 75: 37
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RRAAPPAACCUURROONNIIUUMM  PPRREETTRREEAATTMMEENNTT  FFOORR  SSUUCCCCIINNYYLLCCHHOOLLIINNEE--
MMIIVVAACCUURRIIUUMM  SSEEQQUUEENNCCEE

David Steinberg,  D.M.

Department of Anesthesia: Hospital Clinicas Caracas & Policlinica Mendez Gimon, 
Caracas - Venezuela

IINNTTRROODDUUCCTTIIOONN
Rocuronium (ROC) have been studied as a pretreatment drug, (1, 2, 3), but there is no report
on the same use of rapacuronium (RAP). The aim of this study is to present the comparative
effects of RAP and ROC pretreatment on the sequence: succinylcholine (SCH)-mivacurium.
(MIV), which have been advised. for short lasting  procedures (2).

MMEETTHHOODDSS
After consenting, 45 elective patients with no clinical contraindication for  SCH, anesthetized
with propofol and nitrous oxide, were randomly allocated to three groups (n=15), Group 1
received SCH 1 mg·Kg-1 and at 50% spontaneous recovery MIV100 µg·Kg-1 was used. Those
in group 2 received RAP100 µg·Kg-1µg·Kg-1 (¶) three minutes before SCH and in group3 ROC
60 µg·Kg-1 was used with the same timing. Four independent observers looked for fasciculation
in seven anatomical regions (0 to 4 scale), and average was used for calculations. Time to 80%
blockade, maximal effect, onset time and clinical duration was assessed by electromyography.
Analysis of variance, Student- Neuman-Keuls and Kurskal-Wallis tests were used with a 5% level
significance for statistical comparisons.

RREESSUULLTTSS
Significant findings are show in Table 1

DDIISSCCUUSSSSIIOONN
Pretreatment slows the action of SCH, in agreement with some authors (2) and disagreement
with other   (3). Maximum blockade was also affected and the cited studies demonstrate either
an antagonism or fail to show changes despite the increased dose of SCH they used (2, 3). ROC
have been classified as the best prevention for fasciculation despite a 15% incidence (2). In the
present report this side effect almost disappeared with RAP or ROC pretreatment. Regional
monitoring allows better assessment for fasciculation 

RREEFFEERREENNCCEESS
1) Can J Anaesth (1998) 45: 397.
2) 2) Can J Anaesth (1998) 45: 521.
3) 3):Can J Anaesth (1997) 44: 262

TABLE 1

80%(sec) MAX (%) ONSET DUR(min)

1) SC 33±11 99±0,6 66±16 7±1
2) RAP-SC 55±14 86±12 107±23 7±2
3) ROC-SC 67±18 92±8 102±19 4±1
sig 3)vs=1.-2 1)vs=2.-3.- 1)vs=2.-3.- 3)vs=2.-1.-

2)vs= 1
FASCICUL

1) SC-MIV 10 98±4 135±26 15±8
2) RAP-SC-MIV 0.13 97±5 110±21 18±6
3) ROC-SC-MIV 0.33 99±1 137±42 18±6
sig 0.0001 N.S. 0.039 N.S.

(¶) Rapacuronium data was collected before its withdraw



ABSTRACT A63

TTHHEE  UUSSEE  OOFF  HHEERRBBAALL  RREEMMEEDDIIEESS  BBYY  CCAANNAADDIIAANN  
PPEERRIIOOPPEERRAATTIIVVEE  PPAATTIIEENNTTSS

Leo Trigazis MD PhD, Isabella Devito MD FRCPC and Kristi Downey MSc.

Department of Anesthesia, Mount Sinai Hospital, 600 University Ave., Toronto, 
Ontario, M5G 1X5

IINNTTRROODDUUCCTTIIOONN
An increasing number of people turn to complementary and alternative medical therapies to
promote health, prevent illness, and treat acute and chronic conditions.  To date, there is only
one study that has investigated herbal remedy use in the perioperative patient in Canada1.  This
is especially significant since there are a number of case reports describing interactions of herbal
remedies with surgery and anesthesia. The purpose of this study was to determine the frequen-
cy, type and reasons for herbal remedy use in the Canadian perioperative patient. 

MMEETTHHOODDSS
To date, 935 volunteers have participated in this cross-sectional study.  Participants completed
a 12-item self-administered questionnaire during their visit to a pre-operative clinic at Mount
Sinai Hospital or Toronto General Hospital.  Descriptive statistics focused on 4 areas: demo-
graphics, use of herbal remedies, knowledge of safety issues of herbal remedies and physician
knowledge of herbal use.  This study was approved by the local Human Research Ethics board.

RREESSUULLTTSS
Subjects ranged in age from 15 to 97 years (mean age 53 ± 17 years), and the majority were
Caucasian (80%) and female (59%).  29% of participants used herbal remedies.  Among herbal
users, opthamology (21%), general (19%) and gynaecology (19%) surgeries were predominant.
The most popular herbals used were Echinacea (19%), Glucosamine (18%) and Herbal teas
(17%).  Only 19% of all participants were asked about herbal use by their physician.  

DDIISSCCUUSSSSIIOONN
Perioperative patients commonly use herbal remedies with the potential to interact with surgery
and anesthesia.  They do not regularly inform their physicians about their use of herbal reme-
dies and physicians rarely ask their patients about this use.  The generally high prevalence of
herbal remedy use in this population would suggest that health care providers need to be knowl-
edgeable and specifically ask about it.  The adverse effects and herb-drug interactions of self-
prescribed herbal remedy treatments consumed by perioperative patients is unknown and
further research in this area is needed.

RREEFFEERREENNCCEESS
1.  Can J Anesth. 50:21-25.
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TTHHEE  EEFFFFEECCTT  OOFF  TTOOPPIICCAALL  LLIIDDOOCCAAIINNEE  OONN  CCOOUUGGHHIINNGG  DDUURRIINNGG
EEMMEERRGGEENNCCEE  FFRROOMM  GGEENNEERRAALL  AANNEESSTTHHEESSIIAA

Dr. Sean Minogue, FFARCSI, Dr. James Ralph, FRCA, Dr. Martin Lampa, FRCPC

Department of Anesthesia, Vancouver General Hospital, 910 West 10th Ave., 
Vancouver, B.C.  V5Z 4E3

IINNTTRROODDUUCCTTIIOONN
Previous work has shown a reduction in the incidence of coughing on emergence from general
anesthesia following topical application of lidocaine through a modified endotracheal tube thir-
ty minutes before extubation (1).
The aim of this study was to investigate whether endotracheal topicalisation with lidocaine fol-
lowing induction of general anesthesia suppresses coughing on emergence in cases of longer
duration.

MMEETTHHOODDSS
Following approval from the hospital clinical ethics research board, fifty ASA I and II adult
patients scheduled for elective surgery lasting approximately between 60 and 120 minutes and
requiring endotracheal intubation were randomly assigned to receive 160mgs(4mls.) of lido-
caine or 4mls. of saline applied to the laryngotracheal mucosa using an LTA ® following induc-
tion of anesthesia and prior to intubation of the trachea.
Patients were assessed by a blinded observer for incidence and severity of coughing on emer-
gence from anesthesia both prior to and immediately following extubation and before transfer
to the recovery area. Analysis of results was carried out using students T-test and Chi square
tests. P <0.05 was taken to indicate significance

RREESSUULLTTSS
The groups were demographically comparable. The lidocaine group experienced a decreased inci-
dence of coughing/bucking before extubation compared to the placebo group. This value was
statistically significant (p <0.001). Following extubation, there was also a significantly decreased
incidence in coughing in the lidocaine group compared to the placebo group. Although there
was a decrease in the incidence of 'sore throat' experienced by patients in the recovery area in the
lidocaine group compared to the placebo group, it was not significant (p > 0.05).

DDIISSCCUUSSSSIIOONN
The results of our study show that the use of topical lidocaine reduces the incidence of cough-
ing on emergence from anesthesia in cases of less than two hours anesthesia time and supports
a role for the use of topical lidocaine in anesthesia where coughing on emergence is undesirable. 

RREEFFEERREENNCCEESS
1. Anesth Analg. 79 : 792-795
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LLEEFFTT  AATTRRIIAALL  AAPPPPEENNDDAAGGEE  CCLLOOSSUURREE  FFOORR  TTHHEE  
PPRREEVVEENNTTIIOONN  OOFF  SSTTRROOKKEE

Andrew J Roscoe MB ChB, Corey W Sawchuk MD, Ashraf Fayad MB ChB, Jeff Healey MD,
Eugene Crystal MD, Kevin Teoh MD, Eva Lonn MD, Sandra Carroll BSc, Stephan

Hohnloser MD*, Stuart Connolly MD.

McMaster University, Hamilton, Ontario, Canada, *J W Goethe University, 
Frankfurt, Germany

IINNTTRROODDUUCCTTIIOONN
In patients with atrial fibrillation (AF), most embolic events result from thrombus originating
from the left atrial appendage (LAA).1 We conducted a prospective, randomized evaluation of
the safety and feasibility of LAA occlusion in patients undergoing CABG surgery.

MMEETTHHOODDSS
Inclusion criteria included history of stroke or TIA, age > 65 with treated hypertension, age >
75, or documented AF.  If the LAA was judged occludable by the operating surgeon, patients
were randomized to no treatment or closure, which was performed with either a suture or sta-
pler (Ethicon TX30/60V). All occluded patients underwent postoperative transesophageal
echocardiography (TEE) to assess the efficacy of LAA closure. Patients were followed for evi-
dence of peri-operative complications and clinical embolic events.

RREESSUULLTTSS
After obtaining ethics approval, 1040 patients were screened between June 2001 and October
2002. 288 were eligible and a total of 64 patients consented to the study.  16 patients were not
randomized, as the LAA was not suitable for closure. 15 patients were randomized at the sec-
ond site, giving a total of 63 patients. These patients were randomized 2:1 to LAA occlusion or
control, respectively.  Of the patients randomized, 70 % had  hypertension, 11% had docu-
mented AF, 14% had a previous TIA / CVA and 29% were > 75 years old. There were no sig-
nificant differences between the two groups in aortic cross-clamp duration, postoperative heart
failure, AF and chest tube drainage. There were three appendage tears in the stapler group,
which were all successfully repaired with sutures. Follow-up TEE has been analyzed for twenty
three patients. Complete obliteration of the LAA was achieved in 30% (4/11) of patients closed
with sutures and 80 % (10/12) of patients closed with a stapler, p = 0.036.

DDIISSCCUUSSSSIIOONN
Occlusion of the LAA can be performed at the time of CABG surgery, without prolonging oper-
ative time or increasing peri-operative complications. A high incidence of failed closure of LAA
suggests that routine intraoperative TEE should be performed for assessment of adequate LAA
occlusion.

RREEFFEERREENNCCEESS
1.  Golstein LB et al. Primary prevention of ischemic stroke. Stroke 2001; 32: 280-99



ABSTRACT A67

EEXXTTRRAA--CCOORRPPOORREEAALL  SSOOUURRCCEESS  OOFF  DDOOPPPPLLEERR--DDEETTEECCTTEEDD  
CCEERREEBBRRAALL  EEMMBBOOLLII  DDUURRIINNGG  CCAARRDDIIOOPPUULLMMOONNAARRYY  BBYYPPAASSSS

Rosendo A. Rodriguez, MD, PhD, Gilbert Lavallee, Fraser Rubens, MD, 
Howard J. Nathan, MD

Departments of Cardiac Anesthesia and Surgery, University of Ottawa Heart Institute, 
40 Ruskin St, Ottawa, Ontario, K1Y 4W7 

IINNTTRROODDUUCCTTIIOONN
Air, inadvertently injected into the cardiopulmonary bypass (CPB) circuit by perfusionists dur-
ing blood sampling or drug injection1, can be detected in the cerebral circulation as High-
Intensity Transient Signals (HITS) using transcranial Doppler (TCD). We documented the
relationship between HITS and perfusionists' interventions in order to provide information
needed to devise strategies to reduce the number of intracranial air emboli during CPB. 

MMEETTHHOODDSS
With IRB approval and informed consent, bilateral middle cerebral artery HITS were recorded
in 90 patients (60-to-86 years) undergoing CPB for coronary bypass grafting. We analyzed
HITS associated with perfusionist interventions exclusively when the aorta remained clamped,
a period when the source of emboli is more likely from the extracorporeal circuit. The CPB cir-
cuit included a COBE 4000 closed hard-shell venous reservoir (arterial filter: 40 µm). Doppler
artifacts were eliminated by detailed off-line review. Perfusionist interventions included blood
sampling (n=251), injection of heparin (n=50), vasopressors (n=187), mannitol infusion (n=17)
and addition of crystalloid (n=58). Flow rates, reservoir levels and HITS counts occurring with-
in one minute of each intervention were documented. The number of times the sampling man-
ifold of the venous reservoir was purged ("flushed") prior to each blood sampling was used in
the analysis. HITS counts are expressed as the mean ±SD.

RREESSUULLTTSS  
The mean-count of HITS when the aorta remained clamped was 49±3 (range: 3-986 HITS)
and the proportion due to perfusionist interventions was 39%±30% (range: 0%-100%). The high
to the lowest ranking of HITS counts was: heparin (3±3 HITS; range: 0-105 HITS/min),
blood sampling (3±2 HITS; 0-65 HITS/min), mannitol (2±2 HITS; 0-18 HITS/min), vaso-
pressors (1±1 HITS; 0-23 HITS/min) and crystalloid administration (1±1 HITS; 0-14
HITS/min). During blood sampling, there was a significant correlation between HITS counts
and repetitive purging (r=0.75 p<0.001), pump flow rates (r=0.16 p=0.01) and level of the
reservoir (r=-0.15, p=0.02). Repetitive purging (greater than twice) resulted in higher counts of
HITS (18±2 vs 2±2; p<0.001).

DDIISSCCUUSSSSIIOONN  
Our data indicate that the combination of repetitive purging, lower levels of the venous reser-
voir and higher pump-flow rates contribute to cerebral embolization from extra-corporeal
sources during CPB.

RREEFFEERREENNCCEESS
1 Ann Thorac Surg 68:89-93
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IINN--VVIITTRROO  DDIIFFFFEERREENNTTIIAATTIIOONN  BBEETTWWEEEENN  AAIIRR  AANNDD  SSOOLLIIDD
EEMMBBOOLLII  UUSSIINNGG  DDOOPPPPLLEERR  UULLTTRRAASSOOUUNNDD

Rosendo A. Rodriguez, MD, PhD, Carlos D. Rodriguez, Gilbert Lavallee, 
Fraser D. Rubens, MD, Howard J. Nathan, MD

Departments of Cardiac Anesthesia and Surgery, University of Ottawa Heart Institute,  
40 Ruskin Street, Ottawa, Ontario, K1Y 4W7.

IINNTTRROODDUUCCTTIIOONN
Current transcranial Doppler (TCD) systems can detect emboli in the middle-cerebral artery,
but do not distinguish embolus size or composition. This limits the usefulness of TCD as a clin-
ical or research tool. In a bench-model, we investigated whether the embolus-to-blood ratio
(EBR)1, sample-volume-length (SVL)2, signal-duration and inter-gate time-delay could be used
to differentiate between solid-microspheres and air bubbles at several Doppler-frequencies. 

MMEETTHHOODDSS
A gel ultrasound-phantom that simulated the middle-cerebral artery was built and connected to
a modified CPB circuit. Blood-mimicking fluid circulated at flow rates that simulated human
cerebral blood flow velocities. Latex-microspheres (250 µm) and air bubbles (250-750 µm)
were injected into the circuit and detected in the phantom by TCD using 1, 2 and 4 MHz trans-
ducers. The EBR was calculated as the ratio between the signal-intensity and that of simulated
blood at any carrier frequency and the SVL from the signal-duration and embolus-velocity.
Receiver Operating characteristic (ROC) curves were used to determine the best cut-off points
identifying between solid-microspheres and air. Data are mean±SD.

RREESSUULLTTSS
The EBR was the best discriminator followed by the SVL, signal-duration and time-delay.
Lowering the transducer's frequency improved the detection of air bubbles due to increases in
their EBR (1 MHz: 34±10 dB; 2 MHz: 23±6 dB; 4 MHz: 26±6 dB; p<0.01) and decreases in
their SVL (0.8±0.3 cm; 1.1±0.5 cm; 1.4±0.5cm; p<0.01).

Best ROC cut-off points* 1 MHz 2 MHz 4 MHz
1 MHz 2 MHz 4 MHz Sens Spec Sens Spec Sens Spec

EBR(dB) 19 19 19 0.86 0.83 0.74 0.74 0.88 0.85
SVL(cm) 0.54 0.67 1.10 0.82 0.81 0.80 0.78 0.78 0.76
Duration(ms) 24 19 13 0.83 0.79 0.82 0.78 0.60 0.51
delay (ms) 9 12 12 0.51 0.15 0.52 0.47 0.30 0.41

Sens=Sensitivity; Spec=Specificity; *values>cut-off points represent air-bubbles; values<cut-off
points represent microspheres

DDIISSCCUUSSSSIIOONN
Our data indicate that the ability of ultrasound to distinguish air from solid emboli can be
improved by changing the frequency of the transducer. Bench-models such as this one, can be
used to determine the best strategy to distinguish between clinically-relevant emboli of differ-
ent sizes. 

RREEFFEERREENNCCEESS
1  IEEE Trans Biomed Eng 43:572-580.
2  Ultrasound Med Biol 24:989-993.
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MMEEAANN  AARRTTEERRIIAALL  TTOO  PPUULLMMOONNAARRYY  AARRTTEERRYY  PPRREESSSSUURREE  RRAATTIIOO  IINN
CCAARRDDIIAACC  SSUURRGGEERRYY

Arnaud Robitaille  MD, André Y. Denault MD FRCPC, Pierre Couture MD FRCPC, 
Sylvain Bélisle MD FRCPC, Annik Fortier MSc, Marie-Claude Guertin PhD, 

Michel Carrier MD FRCSC, Raymond Martineau MD FRCPC

Departments of Anesthesia and Surgery, Montreal Heart Institute, 5000 Bélanger Street East,
Montreal, Quebec, H1T 1C8

IINNTTRROODDUUCCTTIIOONN
Pulmonary hypertension (PH) is recognized as an important risk factor for increased morbidi-
ty and mortality after cardiac surgery.1-2 A ratio relating mean arterial pressure relative to mean
pulmonary artery pressure (MAP/MPAP) has the theoretical advantage of taking into account
the close relationship between the systemic and the pulmonary circulations, and could be use-
ful in predicting outcome in cardiac surgery. 

MMEETTHHOODDSS
A retrospective study was conducted including consecutive adult patients having undergone a
cardiac surgical procedure at our institution during 1999. Hemodynamic parameters were col-
lected before the beginning of the procedure, but after the induction of general anesthesia, and
were analyzed to assess their ability to predict mortality and hemodynamic complications,
defined as a composite index that includes death, unexpected cardiac arrest, presence of vasoac-
tive drugs for more than 24 hours postoperatively, or the use of an intra-aortic balloon pump
(IABP) that was not present preoperatively. 

RREESSUULLTTSS
A total of 1439 of the 1498 patients operated had data available (96%), 50 patients died, and
302 had a hemodynamic complication. The MAP/MPAP ratio was lower in those who died,
3.2±1.3 vs. 3.9±1.4 (P=0.0002), with an area under ROC curve of 0.67 (CI 0.56; 0.75); it was
also lower in those who had a hemodynamic complication, 3.3±1.3 vs. 4.0±1.4 (P<0.0001),
with an area under ROC curve of 0.67 (CI 0.63; 0.70). Systolic, diastolic, and mean pulmonary
arterial pressures were all significantly higher in those who died and in those who had a hemo-
dynamic complication. A multiple stepwise logistic regression analysis on the composite index
showed an odds ratio of 1.4 (CI 1.2; 1.7) for a decrease of the MAP/MPAP ratio of 1. Other
predictors identified were the use of cardiopulmonary bypass (CPB), a difficult weaning from
CPB, the presence of a neurological deficit preoperatively, the right ventricular stroke work
index, the presence of a preoperative IABP, congestive heart failure, age, and height. 

DDIISSCCUUSSSSIIOONN
The MAP/MPAP ratio is a predictor of hemodynamic outcome in cardiac surgery, and is an eas-
ily available alternative to the use of absolute values for quantification of pulmonary hypertension.

RREEFFEERREENNCCEESS
1- Chest 1992;102:36-44
2- 2- Ann Thorac Surg 2000;69:823-828 
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Sukhjeewan Basran MD, Robert Frumento MPH, Catherine O'Malley MD, 
Linda Mongero BS, CCP, James Beck BS, CCP, Elliott Bennett-Guerrero MD

Departments of Anesthesiology & Perfusion, Columbia University College of Physicians 
& Surgeons 

IINNTTRROODDUUCCTTIIOONN
Postoperative organ dysfunction is common in higher risk cardiac surgical patients.  It has been
postulated that pulsatile cardiopulmonary bypass (CPB) may lead to better organ function post-
operatively as compared to nonpulsatile CPB.  Only one large trial by Murkin et al. demon-
strated that pulsatile perfusion using a roller pump (mean pulse pressure of 16 mm Hg) was
associated with a decreased incidence of MI, death and major complications.1 Therefore, we
have designed a large randomized clinical trial (n=200) in order to determine if pulsatile perfu-
sion during higher-risk cardiac surgery results in better organ perfusion, less systemic inflam-
mation, and better postoperative outcome.

MMEETTHHOODDSS
19 cardiac surgical patients were enrolled in a prospective randomized clinical trial.  The inclu-
sion criteria were designed to select higher risk patients.  Patients were randomized to receive
either pulsatile or nonpulsatile CPB using a centrifugal pump.  Hemodynamic variables were
recorded at 10, 30, and 60 minutes after the onset of CPB.  All patients had a gastric tonome-
ter inserted, to monitor gastric pCO2, and to calculate the difference between gastric and arte-
rial PCO2 (Pg-aCO2 gap) at baseline (BL) and at the end of surgery (EOS). 

RREESSUULLTTSS
9 and 10 patients were randomized to the nonpulsatile and pulsatile groups, respectively.  There
was no difference in CPB and aortic cross clamp times between groups.  The median pulse pres-
sure generated varied between 16 and 20 mmHg (Table 1).  The median Pg-aCO2 gap at the end
of surgery was lower in the pulsatile group vs. the nonpulsatile group, despite similar cardiac
indices in both groups (median 2.4 vs. 2.2), although this difference did not achieve significance
at this early point in the trial.  There were twice as many patients that had an abnormal Pg-aCO2
gap at the end of surgery in the nonpulsatile group as compared to the pulsatile group (Table 2).

DDIISSCCUUSSSSIIOONN
These preliminary results suggest that pulsatile perfusion may lead to better gut perfusion as
indicated by fewer patients with an abnormal Pg-aCO2 gap at the end of surgery.  The impact
of pulsatile vs. non-pulsatile perfusion on adverse outcome will be assessed once full enrollment
(n=200) has been completed.

TABLE 1: Comparison of Median CPB Flow, MAP and Pulse Pressure in Pulsatile and
Nonpulsatile Cardiopulmonary Bypass Groups

CPB Flow (L/min) MAP (mmHg) Pulse Pr. (mmHg)
Nonpulse Pulse Nonpulse Pulse Nonpulse Pulse

Time from 10 5.0 4.1 67 68 0 19
CPB onset 30 5.0 4.2 68 71 0 20
(min) 60 4.9 4.6 77 66 0 16

TABLE 2: Comparison of Median Pg-aCO2 in Pulsatile and Nonpulsatile CPB Groups

Nonpulsatile Group Pulsatile Group

BL Pg-aCO2 (mmHg) 4 5
EOS Pg-aCO2 (mmHg) 17 7
% abnormal Pg-aCO2 gap (> 8mmHg) at the EOS 66% 33%

RREEFFEERREENNCCEESS
1.  Murkin et al.  A randomized study of the influence of perfusion technique and pH manage-
ment strategy in 316 patients undergoing coronary artery bypass surgery.  J Thorac Cardiovasc
Surg 110: 340-348
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IIMMMMEEDDIIAATTEE  EEXXTTUUBBAATTIIOONN  AAFFTTEERR  AAOORRTTIICC  VVAALLVVEE  SSUURRGGEERRYY
Thomas M Hemmerling, MD, DEAA, Jen-Luc Choinière, MD, Fadi Basile*, MD, 

Ignatio Prieto*, MD, Joanne D Fortier, MD

Departments of Anesthesiology and Cardiac Surgery*, Université de Montréal, Hôtel-Dieu,
3840 St. Urbain, Montréal, PQ, H2W 1T8

IINNTTRROODDUUCCTTIIOONN
This study presents a first series of 20 patients where operating room extubation was achieved
in simple (aortic valve replacement only) or combined aortic valve surgery using anesthesia
based on high thoracic epidural analgesia. 

MMEETTHHOODDSS
The study was designed as a prospective audit of 20 patients undergoing aortic valve surgery.
The goal was to immediately extubate the patients in the OR. Anesthesia was maintained using
sevoflurane titrated by BIS and a continuous thoracic epidural analgesia (TEA, installed at arrival
in the OR). Postoperative analgesia during the first 48 hours was achieved by TEA (bupivacaine
0.125 %). Anthropometric data, success of extubation, postoperative hemodynamic and respi-
ratory parameters and pain scores are presented as means (SD). 

RREESSUULLTTSS
All 20 patients undergoing simple aortic valve surgery (N=12), aortic valve surgery and CABG
(N=5), Bentall procedure (N=2) and redo aortic valve replacement (N=1) could be extubated
within 15 min after surgery. First PO2 and PCO2 (FiO2 = 50 %) after extubation were 153 (49)
and 47 (5) mmHg, respectively. Pain scores postoperatively were low with 1.6 (1.2), 1.4 (1.2),
1.6 (1.7), 1.1 (1.7) immediately, 6 h, 24 h and 48 h after surgery, respectively. There were no
complications. All patients where a mechanic valve was implanted had the epidural catheter
removed after surgery with INR lower than 1.5. 

DDIISSCCUUSSSSIIOONN
Our results indicate that immediate extubation in the OR (Ultra Fast Track anesthesia) can be
achieved in simple and combined aortic valve surgery using TEA based anesthesia.



ABSTRACT A72

IIMMMMEEDDIIAATTEE  EEXXTTUUBBAATTIIOONN  AAFFTTEERR  OOPPCCAABB::  PPCCAA  MMOORRPPHHIINNEE  
VVEERRSSUUSS  TTHHOORRAACCIICC  EEPPIIDDUURRAALL  AANNAALLGGEESSIIAA

Thomas M Hemmerling, MD, DEAA, Jen-Luc Choinière, MD, Fadi Basile*, MD, 
Ignatio Prieto*, MD, Joanne D Fortier, MD

Departments of Anesthesiology and Cardiac Surgery*, Université de Montréal, Hôtel-Dieu,
3840 St. Urbain, Montréal, PQ, H2W 1T8

IINNTTRROODDUUCCTTIIOONN
This study compared postoperative analgesia of high thoracic analgesia (TEA) versus PCA mor-
phine after immediate extubation in off-pump cardiac surgery (OPCAB).

MMEETTHHOODDSS
The study was designed as a prospective audit of 65 patients undergoing OPCAB. Anesthesia
was either an anesthesia using sevoflurane titrated by BIS and a continuous thoracic epidural
analgesia (N=38, TEA group) or a modified balanced anesthesia using sevoflurane/fentanyl boli
(<15 µg/kg total, PCA group) in patients on either low molecular heparine or intravenous
heparine (N=27). Postoperative analgesia during the first 48 hours was achieved by either tho-
racic epidural analgesia (TEA, bupivacaine 0.125 %) or patient controlled application of mor-
phine (PCA, 1 mg, lockout period: 6 min). Data are presented as means (SD) and compared
between the two groups using t-test (P<0.05).

RREESSUULLTTSS
The anthropometric data and surgery-related parameters (concomitant disease, ejection frac-
tion, number of grafts, ischemic time) were not different between the two groups. Time to extu-
bation, first PO2 and PCO2 (FiO2 = 50 %) after extubation were 14 (8) and 16 (11) min, 159 (63)
mmHg and 149 (43) mmHg, 45 (10) mmHg and 49 (8) mmHg in the TEA and PCA groups,
respectively and not significantly different. Pain scores immediately postop. were low in both
groups (1.8 versus 3.7), significantly lower in the TEA group than in the PCA group up to 48
h after surgery.

DDIISSCCUUSSSSIIOONN
Ultra Fast Track anaesthesia can be achieved with either TEA based or a conventional low dose
fentanyl balanced anesthesia using sevoflurane. Lower postoperative pain scores and better side
effect profile, however, favor TEA as a technique when there are no contraindications for its use.
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CCOOMMBBIINNEEDD  GGEENNEERRAALL--SSPPIINNAALL  VVSS..  GGEENNEERRAALL  AANNEESSTTHHEESSIIAA  
FFOORR  CCAABBGG

Charles MacAdams MD, Lawrence Fan MD, Douglas Seal MD, Karen Maier RN, 
Richard Kowalewski MD, Tim Tang MD, John Haigh MD, Karen Tofflemire MSc

Departments of Anesthesia and Cardiac Sciences, Foothills Medical Centre, University of
Calgary, 1403 29th Street NW, Calgary, Alberta, T2N 2T9

IINNTTRROODDUUCCTTIIOONN
Combined general-spinal anesthesia warrants further evaluation in patients undergoing coro-
nary artery bypass grafting (CABG).

MMEETTHHOODDSS
After IRB approval, 30 consenting patients undergoing non-emergent CABG entered a ran-
domized, double-blind trial. Spinal procedures preceded general anesthesia, which was induced
with propofol, and maintained with isoflurane through CPB, and propofol thereafter. Opioid
and spinal management defined 3 groups:
GA: Sufentanil IV: 3·µg/kg induction, 1·µg/kg x 2 prn; mock spinal
SO: Sufentanil IV: 0.2·µg/kg induction; 0.1·µg/kg x 2 prn; Spinal: sufentanil 50·µg, morphine
0.5 mg, hyperbaric 
SL: Sufentanil IV: 0.2·µg/kg induction, 0.1·µg/kg x 2 prn; Spinal: sufentanil 25·µg, morphine
0.5 mg, bupivacaine 9.75 mg, hyperbaric 
When patients were stable in ICU, propofol was stopped and extubation occurred. Patients
received scheduled NSAID and prn opioid, IV or PO. The chi-square test and ANOVA using
the Scheffe method for multiple comparisons were applied appropriately.

RREESSUULLTTSS
Groups did not differ in demographic or surgical variables, or in the use of breakthrough opi-
oid. Group SO patients had higher mean arterial pressure after intubation (p = 0.031) and inci-
sion (p = 0.002); and higher end tidal isoflurane concentration after sternotomy (p = 0.01).
Otherwise, hemodynamics and isoflurane concentrations did not differ intraoperatively.
Postoperative results are in table.

Mean (SD) GA (n = 10) SO (n = 10) SL (n = 10) p

VAS pain score:
Awake & 4 hr 3.9 (2.7)*+ 1.0 (2.0)* 0.4 (0.8)+ 0.001

"       8 hr 3.3 (2.4)* 0.5 (0.9)* 1.4 (1.7) 0.004
"      12 hr 3.4 (2.7)*+ 0.9 (1.5)* 1.0 (0.9)+ 0.012
"      16 hr 3.1 (2.3) 2.3 (2.3) 1.6 (1.4) 0.292

Morphine equivalents (mg/kg):
Pre-extubation 0.079 (0.070) 0.031 (0.034) 0.062 (0.052) 0.152
Post-extubation to ICU discharge 0.216 (0.186) 0.248 (0.148) 0.231 (0.210) 0.927
Extubation (hr) 7.1 (4.0) 6.6 (2.8) 7.9 (4.6) 0.745
ICU stay (hr) 20.5 (2.3) 26.4 (11.0) 26.5 (12.2) 0.289

*+ Differences between groups (p < 0.05)

DDIISSCCUUSSSSIIOONN
Spinal local anesthetic reduced blood pressure response and isoflurane requirement compared
to spinal opioid alone. In comparison to general anesthesia, combined general-spinal anesthesia
provided similar intraoperative hemodynamics and better early postoperative analgesia. 
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FFAAIILLEEDD  OOFFFF--PPUUMMPP  CCAABBGG::  PPRREEDDIICCTTOORRSS  AANNDD  OOUUTTCCOOMMEESS
James Q. Norris MD, Steven Howells MD, Joseph Browne CPC, Andrew Beney MSc, 

Todd Pynn CPC, Steven Taylor RRT CPC, Kam Mong MD

Department of Anesthesia, Health Sciences Centre, 300 Prince Philip Drive, 
St. John's, NL, A1B 3V6

IINNTTRROODDUUCCTTIIOONN
Off-pump coronary artery bypass grafting (OPCAB) has the benefit of avoiding cardiopul-
monary bypass (CPB) and its associated complications. Some patients, however, do not tolerate
OPCAB and require intraoperative conversion to CPB. The purpose of this study was to iden-
tify predictors for conversion and to determine whether short-term outcomes are affected. 

MMEETTHHOODDSS
Following approval by the Human Investigation Committee, a case-control study comparing
conversions (n=88) and randomly selected controls (n=88) was carried out. Data regarding
patient demographics, comorbidities, intraoperative events and postoperative course were col-
lected. Statistical analysis consisted of Student's t-test, chi-square test or Fisher's exact test
where appropriate.  

RREESSUULLTTSS
Of 820 OPCAB surgeries performed, 88 (10.7%) required conversion to CABG with CPB. Sixty-
eight (77%) conversions were for hemodynamic instability or ischemia, while the remaining 20
(23%) were for surgical indications. The only demographic difference between groups was a high-
er male:female ratio among conversions (68:20 versus 55:33, p=0.03). There were no differences
with respect to preoperative comorbidities. Cardiac function as estimated by ventricular grade was
found to be poorer in the conversion group (p<0.001). Conversions were found to have a higher
mean number of bypass grafts (3.7 versus 3.4, p=0.005) and operative time was longer (3.8 hours
versus 3.1 hours, p<0.001). In the immediate postoperative period, conversions had a greater need
for inotropes (39% versus 1%, p<0.001) and intra-aortic balloon pump support (6% versus 0%,
p=0.03). Mean chest-tube drainage (1042 ml versus 649 ml, p<0.001), blood transfusion require-
ments (1.54 units versus 0.43 units, p=0.001) and incidence of new-onset acute renal failure (31%
versus 15%, p=0.04) were all higher among conversions.

DDIISSCCUUSSSSIIOONN
This study suggests that male gender and poor cardiac function are risk factors for conversion
from OPCAB to CABG with CPB. Furthermore, conversion itself is associated with increased
short-term morbidity, including need for inotropic and mechanical support, more chest tube
drainage, higher transfusion requirements and higher incidence of new-onset acute renal failure.
Improved prediction of who will not tolerate OPCAB may help avoid emergency initiation of
CPB as well as lead to more efficient use of healthcare resources.
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AATTHHEERROOMMAATTOOUUSS  DDIISSEEAASSEE  OOFF  TTHHEE  AAOORRTTAA  PPRREEDDIICCTTSS  NNEEWW
IISSCCHHEEMMIICC  BBRRAAIINN  LLEESSIIOONN  AAFFTTEERR  CCAARRDDIIAACC  SSUURRGGEERRYY
George Djaiani MD, Ludwik Fedorko MD, Jo Carroll RN, Mohamed Ali MD, 
Davy Cheng MD, Andrew Klein MD, Harry Rakowski MD, Anna Woo MD,

Lee Heinrich MD, David Mikulis MD, Jacek Karski, MD

Department of Anesthesia, Cardiology and Radiology, Toronto General Hospital, University
Health Network, University of Toronto, Toronto, Canada

IINNTTRROODDUUCCTTIIOONN
There is ample evidence that post-pump cerebral injury after cardiac surgery is caused by macro-
and micro- emboli.1,2 Atheromatous disease of the ascending aorta is associated with increased
risk of perioperative stroke.3-5 This study evaluates the efficacy of intraoperative echocardiogra-
phy in predicting postoperative brain lesions in patients undergoing CABG surgery.

MMEETTHHOODDSS
With IRB approval and informed consent, a prospective cohort of 65 patients who underwent
a comprehensive intraoperative transesophageal and epiaortic echocardiography were evaluated
for new ischemic brain lesions utilizing magnetic resonance imaging (MRI) 4-7 days after
CABG surgery. The MRI included Sagittal T1, Axial diffusion, axial echo-planar imaging (EPI)
gradient echo, EPI fluid-attenuated inversion recovery, and phase contrast MR angiography
sequences. Based on echocardiographic findings all patients were divided into two groups, a low
risk group, representing the maximum height of atheromatous lesions of the ascending aorta
and/or arch graded as # 2mm, and a high risk group graded as > 2mm and/or mobile athero-
ma. Echocardiographic findings were communicated to the operating surgeon who was free to
modify the operating technique. The data were analyzed with T-test and Fisher's exact test. Data
expressed as mean ± SD. A p value of < 0.05 was considered significant.

RREESSUULLTTSS
Demographic data, surgical characteristics, and outcome data are shown in table 1. A total of
40 patients (62%) completed MRI. 5 patients (12.5%) were identified with new ischemic brain
lesions. (Table 2) None of the patients had an overt clinical stroke. The prevalence of patients
with significant aortic atheromatous disease (plaque height 5.3 ± 2.5mm) was 29%. Half of
these patients were found to have new ischemic brain lesions, when compared to none in the
low risk group (p < 0.001). 

CCOONNCCLLUUSSIIOONNSS
We have demonstrated that patients with significant atheromatous disease of the ascending aorta
and the arch are at high risk from developing new ischemic brain lesions (silent strokes) as detect-
ed by early postoperative diffusion-weighted MRI. Furthermore, patients without atheromatous
lesions in these locations do not appear to suffer silent strokes. Interventional studies aimed at high
risk group are required to reduce the incidence of cerebral infarctions after CABG surgery. 

RREEFFEERREENNCCEESS
1. Ann Neurol 28:477-86
2. Stroke 25: 1393-9
3. Stroke 25:2010-16
4. Ann Thorac Surg 70:1565-70
5. J Am Coll Cardiol 38:131-5
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TABLE 1.

Low Risk Group High Risk Group
(n = 46) (n = 19) P value

PPrreeooppeerraattiivvee
Age (y) 65 ± 5 68 ± 6 0.04
Male, n (%) 42 (91) 19 (100) 0.18
History of myocardial infarction, n (%) 13 (28) 7 (36) 0.49
Congestive heart failure, n (%) 1 (2) 1 (5) 0.43
Ejection fraction < 40%, n (%) 4 (8.7) 5 (26) 0.06
Hypertension, n (%) 30 (65) 16 (84) 0.12
Obstructive pulmonary disease, n (%) 3 (6) 2 (10) 0.58
Diabetes mellitus, n (%) 11 (24) 5 (26) 0.83
ACE inhibitors, n (%) 22 (47) 6 (31) 0.22
b-blockers, n (%) 19 (41) 8 (42) 0.95
Calcium channel blockers, n (%) 12 (26) 9 (47) 0.09
Nitrates, n (%) 20 (43) 15 (78) 0.09

IInnttrraaooppeerraattiivvee
# grafts, n 3.6 ± 0.9 3.6 ± 1 0.96
Duration surgery (h) 3.5 ± 0.7 3.6 ± 0.8 0.5

PPoossttooppeerraattiivvee
Extubation time (h) 9.1 ± 10.2 12.2 ± 16.2 0.42
Hospital LOS (d) 6.5 ± 1.7 7.7 ± 3.3 0.09
AF, n (%) 15 (32) 9 (47) 0.26
Low Cardiac Output Syndrome, n (%) 6 (13) 2 (10) 0.77
IABP, n (%) 1 (2) 0 (0) 0.41

TABLE 2.

Low Risk Group High Risk Group
(n = 30) (n = 10)

MRI  + ve n = 0 n = 5

MRI - ve n = 30 n = 5
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LLAABBOOUURR  EEPPIIDDUURRAALL  AANNAALLGGEESSIIAA::  CCOONNTTIINNUUAALL  BBOOLLUUSSEESS  OORR
CCOONNTTIINNUUOOUUSS  IINNFFUUSSIIOONN??

Alex Sia MMED, Sebastian Chua MBBS

Department of Anaesthesia, KK Women's and Children's Hospital, 100 Bukit Timah Road,
Singapore 229 899. 

IINNTTRROODDUUCCTTIIOONN
Experimentally, it has been suggested that the spread of an infusate delivered by intermittent
boluses (IB) via a multiholed catheter was more extensive than a continuous infusion (CI).1 Our
aim was to compare the efficacy of epidural IB with CI in prolonging labour pain relief induced
by combined spinal epidural analgesia (CSE). 

MMEETTHHOODDSS
Forty two ASA 1 parturients who had had labour pain scores of $ 30 (on visual scale 0-100)
and cervical dilatation of # 5cm were recruited with the approval of the Hospital Ethics
Committee. After obtaining written informed consent, CSE was instituted at the L3-4 level with
IT fentanyl 25mg followed by an epidural test dose of 3ml of 1.5% lidocaine. These parturients
were then randomly assigned to receive either epidural IB (n=21) or CI (n=21) with 0.1% ropi-
vacaine + fentanyl 2mg /ml. For IB, the first bolus of 5 ml was given 30 minutes after induc-
tion, then hourly afterward. CI at the rate of 5 ml/H was initiated immediately after CSE. The
sample size was computed to detect a 30 minute difference (α=0.05, ß=0.2) in the duration of
analgesia.

RREESSUULLTTSS
The subjects were demographically similar. From survival analysis, the duration of analgesia was
longer in IB (mean survival time 239 minutes + SE 24 vs 181+ 17 for CI, p<0.05 using log rank
test). For the first 3 hours after CSE, sensory block to cold was also higher in IB (p<0.05,
repeated measures ANOVA) but no difference in blood pressure was detected. During this time,
pain scores were lower in IB (p<0.05, repeated measures ANOVA). Patient satisfaction (on 0-
100 visual scale) was higher in IB (Mann U Whitney test, p<0.05). 

DDIISSCCUUSSSSIIOONN
We found that IB prolonged the duration and improved the quality of analgesia. The higher dri-
ving pressure in IB, which could have resulted in a greater spread or encouraged the direct pas-
sage of infusate into the epidural space also rendered a higher sensory block to cold in IB. IB is
a good alternative to CI for maintenance of epidural analgesia after CSE. 

RREEFFEERREENNCCEESS
1. Anesth Analg 1999; 89: 534  
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LLAAPPAARROOSSCCOOPPYY  CCOOLLOONNIICC  RREESSEECCTTIIOONN  AANNDD  RREECCOOVVEERRYY  OOFF
BBOOWWEELL  FFUUNNCCTTIIOONN  

Xi Hong MD, Branka Gvozdic MD, Thomas Schricker Ph D, Franco Carli MPhil  

Department of Anesthesia, McGill University Health Center, 1650 Cedar Avenue, Montreal,
Quebec, Canada H3G 1A4

IINNTTRROODDUUCCTTIIOONN
Colonic resection causes paralytic ileus and therefore prolongs the length of hospital stay.  This
study aims to compare recovery of gastrointestinal (GIT) function following laparoscopic-assist-
ed vs. open colonic resection.

MMEETTHHOODDSS
With the approval of the local Ethics Committee and patients' written consent, 25 patients
undergoing elective colonic resection under general anesthesia were studied. They were
assigned to two groups according to the surgical technique: group A (n=11) underwent laparo-
scopic-assisted, while group B (n=14) underwent laparotomy. Postoperative analgesia was
achieved with PCA morphine. Time to passage of gas (PG), first bowel movement (BM), and
nutritional intake and incidence of nausea and vomiting (PONV) were assessed on the daily
basis for 4 postoperative days.

RREESSUULLTTSS
There were no significant demographic and clinical differences between the two groups. Time
to PG was 2.5 ±1.3 days in group A, and 3.3 ±1.0 days in group B (p=0.06). Time to first BM
was 2.6 ±1.3 days in group A, and 4.3 ±1.6 days in group B (p=0.002). Fifty-four percent of
patients in group A had first BM within the first 48 postoperative hours, compared to 7% in
group B. By the 4th postoperative day, 91% of patients in group A and 57% in group B had
bowel movements. PONV during the first 24 h occurred in 4 out of 11 patients in group A and
8 out of 14 in group B.  Nutritional intake in the first 48 h was achieved in 9 out of 11 (82%)
in group A and 5 out of 14 (36%) in group B.     

DDIISSCCUUSSSSIIOONN    
Restoration of GIT function was faster after laparoscopic surgery. This surgical approach can be
applied as part of an "accelerated recovery" strategy.  It is not clear whether the earlier nutri-
tional intake contributed to faster bowel function.

RREEFFEERREENNCCEE
1. Champault G, et al. Surg. Laparosc.Endosc. Percutan.Tech. 2002; 12: 88-95
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AAIIRR  OORR  SSAALLIINNEE  FFOORR  IIDDEENNTTIIFFIICCAATTIIOONN  OOFF  EEPPIIDDUURRAALL  SSPPAACCEE::  
AA  MMEETTAA--AANNAALLYYSSIISS

Pamela J Morgan MD, Jordan Tarshis MD

Department of Anesthesia, Sunnybrook & Women's College Health Sciences Centre, 
76 Grenville St. Toronto, Ontario M5S 1B2

IINNTTRROODDUUCCTTIIOONN  
Controversy exists as to the preferred method of identification of the epidural space. The pur-
pose of this meta-analysis was to compare outcomes using the loss of resistance to air and saline
techniques.  

MMEETTHHOODDSS
We searched PubMed (1966-2002), Cochrane Central Register of Controlled Trials, Database
of Abstracts of Reviews of Effectiveness (DARE) and International Journal of Obstetric
Anesthesia for articles, using text terms "loss of resistance" "air" "saline" and "epidural tech-
nique". The last search was conducted in October 2002. Review articles and abstracts from
major scientific meetings (American Society of Anesthesiologists (ASA), Canadian
Anesthesiologists' Society (CAS) and the Society for Obstetric Anesthesia and Perinatology
(SOAP)) were reviewed for the past 3 years. Studies were included if they were randomized,
controlled trials (RCT) comparing loss of resistance to air or saline for epidural space identifi-
cation. Two authors independently assigned a quality score. 1 Discrepancies were resolved by
consensus. Outcome measures included adequacy of analgesia, occurrence of paresthesiae, inci-
dence of unintentional dural puncture and postdural puncture headache (PDPH). 

RREESSUULLTTSS
Sixty articles were retrieved of which 4 were randomized, controlled trials. Quality scores ranged
from 2-4.  The largest study involved non-pregnant patients; the remaining three studies
involved a mixed obstetric population. Studies ranged in size from 50-3730. All four studies
reported on the incidence of unintentional dural puncture and PDPH; three reported on ade-
quacy of analgesia and 2 reported on the incidence of paresthesiae. There were no statistically
significant differences in the incidence of unintentional dural puncture (Relative Risk (RR),
1.00, 95% CI, 0.68,1.48) but there was a significantly lower risk of developing a headache when
the loss or resistance to saline was used. (RR, 0.15, 95% CI, 0.06,0.38) The risk of inadequate
analgesia was significantly less when saline was used (RR 0.51, 95%CI 0.31,0.84) but the inci-
dence of paresthesiae did not differ (RR 1.14, 95% CI, 0.88,1.49).

DDIISSCCUUSSSSIIOONN
A limitation of this analysis is the lack of large, good quality RCT comparing these techniques.
Although a statistically higher incidence of PDPH was demonstrated when air was used, the vol-
ume of air was larger than many obstetrical anesthesiologists would routinely use in practice. 

RREEFFEERREENNCCEESS
1. Controlled Clin Trials 1996; 17: 1-12.
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PPAARRTT  II  --  CCAANNAADDIIAANN  OOBBSSTTEETTRRIICC  DDEELLIIVVEERRYY  CCOOHHOORRTT::  11997700  --  11999988
Alison J. Macarthur MSc MD, Rollin Brant PhD, Jeffrey Pollard MD, and Linda Cook PhD

Department of Anesthesia, University of Toronto and Department of Community Health
Sciences, University of Calgary, Calgary, Alberta

IINNTTRROODDUUCCTTIIOONN
Identifying the number of women pregnant in Canada depends upon live birth registration, an
indirect estimate of the population at-risk for a pregnancy-related event.  This study directly esti-
mated the annual number of women delivering in hospitals in Canada, and estimated the preva-
lence of some common maternal co-morbidities between 1970 - 1998.

MMEETTHHOODDSS
This population-based cohort study was approved by the local REB committee.  The Canadian
Hospital Morbidity Database (CHMD) was searched using predetermined ICD and CCP
codes, to identify a woman hospitalised with a delivery.  These women formed the study cohort
and were examined for the presence of specific co-morbidities (gestational diabetes, type I/II
DM, PIH, pre-existing hypertension, SLE, renal disease, chronic ischemic heart disease, con-
genital heart disease, vasculitis, PAN, and hyperlipidemia).  Annual overall and age-specific
delivery counts, and prevalence of maternal morbidities (proportions) were calculated.  Only
descriptive statistics were used. 

RREESSUULLTTSS
The annual number of women hospitalised in Canada with a delivery ranged between 269,659
- 389,386 women with a median of 357,935. (see figure 1)  A shift in women's ages occurred
during the study.  The majority of women with a delivery in the 1970's were less than 26 years
(50-55%), falling to 30% by the 1990's.  The proportion of women 31 - 35 years of age dou-
bled, and women over 35 years of age tripled during the study period.  The prevalence of most
maternal co-morbidities increased during the study period, except for hyperlipidemia, chronic
ischemic heart disease, vasculitis, and PAN (remained stable), and renal disease, which
decreased.  The most prevalent maternal morbidities were PIH (1 - 4%), gestational diabetes
(0.1 - 3%), and pre-existing hypertension (0.02 - 1%).

DDIISSCCUUSSSSIIOONN
The use of hospital delivery codes to identify the population of pregnant women differs differs
from live births registration - it does not overestimate due to multiple gestations, nor underes-
timate due to missed live birth registrations or stillbirths.1 However, home births and pregnan-
cies ending prior to 20 weeks, are missed in this study.  Specific maternal rate calculations could
use this method for both numerator and denominator estimation.

RREEFFEERREENNCCEESS
1. Chron Disease Can 1997;18:113.
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PPAARRTT  IIII  --  PPEERRIIPPAARRTTUUMM  MMAATTEERRNNAALL  MMYYOOCCAARRDDIIAALL  IISSCCHHEEMMIIAA
Alison J. Macarthur MSc MD, Rollin Brant PhD, Jeffrey Pollard MD, and Linda Cook PhD

Department of Anesthesia, University of Toronto and Department of Community Health
Sciences, University of Calgary, Calgary, Alberta

IINNTTRROODDUUCCTTIIOONN
With the physiologic changes of pregnancy (cardiac) and the increasing age and morbidity of
the delivery population in mind, this study's objective was to quantify the burden of ischemic
heart disease during pregnancy in Canada between 1970 - 1998.

MMEETTHHOODDSS
This population-based cohort study was approved by the local REB committee.  Annual deliv-
ery cohorts were identified within the Canadian Hospital Morbidity Database (CHMD) and
women with ICD codes for acute myocardial ischemia or infarction were identified (ICD
410,411,413).  Annual crude, age-specific and age-standardised (to 1991 Canadian Census)
incidence rates for peripartum maternal myocardial ischemia (PMI) were estimated (Poisson dis-
tribution with 95% CI) and changes in rates over time assessed using Poisson regression.

RREESSUULLTTSS
There were 114 women with PMI events over the 29-year study period in Canada.  The annu-
alised crude incidence rate for PMI events was 1.1 per 100, 000 women delivering (95% CI:
0.93, 1.37).  However, the incidence rate increased with maternal age as illustrated in table 1.
Approximately half of the PMI events occurred in women over the age of 30 years, however this
group represented only one-quarter the delivery population.  The risk of PMI events for women
over the age of 35 years is 2 to 8 times that of younger women.  Annual age-standardised rates
increased from annual crude rates due to the greater proportion of older women in the year cho-
sen as standard (1991 Census). Poisson regression of PMI counts revealed that rates did not
steadily increase over time, but were lowest in the baseline time period of 1970 - 74.

DDIISSCCUUSSSSIIOONN
Peripartum maternal myocardial ischemia is a rare event, as demonstrated by this Canadian pop-
ulation-based study.  One other population-based study from Sweden has reported a similar
overall rate for this event, although it did not report age-specific rates.1 Depending upon the
age of the mother, approximately 1 - 5 women per year would experience a peripartum myocar-
dial ischemic event in Canada.  The study underestimated the burden as it could not identify
postpartum events occuring after hospital discharge.  Women with antepartum PMI events
would have been identified if the ischemic event occurred within 8 weeks of delivery.

RREEFFEERREENNCCEESS
1. Epidemiology 2000; 12:456.

TABLE 1 - Age-specific rates of PMI events for 1970 - 1998 in Canada

Age Group 15 - 25 years 26 - 30 years 31 - 35 years > 35 Years

No. of PMI / total population 26 / 4 269 728 30 / 3 454 628 29 / 1 760 547 27 / 547 472
Incidence Rate per 100,000 
women delivering (95% CI) 0.6 0.9 1.7 4.9 

(0.4, 0.9) (0.6, 1.2) (1.1, 2.4) (3.3, 7.2)
Relative Risk (95%CI) 1.0 1.4 2.7 8.1

(0.8, 2.4) (1.6, 4.6) (4.7, 13.9)
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PPAARRTT  IIIIII  --  PPEERRIIPPAARRTTUUMM  MMAATTEERRNNAALL  MMYYOOCCAARRDDIIAALL  IISSCCHHEEMMIIAA  --
CCOOMMPPAARRAATTIIVVEE  SSTTUUDDYY

Alison J. Macarthur MSc MD, Rollin Brant PhD, Jeffrey Pollard MD, and Linda Cook PhD

Department of Anesthesia, University of Toronto and Department of Community Health
Sciences, University of Calgary, Calgary, Alberta

IINNTTRROODDUUCCTTIIOONN
Within the Canadian delivery cohort, women with peripartum maternal myocardial ischemic
(PMI) events were compared to women without the events.  This allowed examination and
comparison of delivery-related events and potential maternal risk factors. 

MMEETTHHOODDSS
This population-based cohort study was approved by the local REB committee.  Canadian
annual delivery populations were identified within the Canadian Hospital Morbidity Database
(CHMD) for each year from 1970 to 1998.  Women were separated into two groups, those with
and without ICD codes for PMI events during hospitalisation for delivery.  The two groups
were compared: maternal age at time of delivery, method of delivery, and maternal mortality on
hospital discharge.  Potential maternal risk factors for PMI events included: gestational diabetes,
type I/II DM, PIH, pre-existing hypertension, SLE, renal disease, chronic ischemic heart dis-
ease, congenital heart disease, vasculitis, PAN, and hyperlipidemia.

RREESSUULLTTSS
114 women with PMI events were compared to approximately 10 million women who did not
have PMI events during hospitalisation in Canada for delivery.  The maternal age of women with
and without PMI events is displayed in figure 1.  Method of delivery was poorly described in hos-
pital discharge data however cesarean delivery was associated with PMI events (37% of women
with PMI compared to 16% of women without PMI).  Maternal mortality was higher for women
with PMI events (1.8%) than women without PMI events (0.015%).   Eight of the maternal risk
factors were associated with PMI events: gestational diabetes (R.R. = 2.5; 0.9, 6.3), type I / II
DM (60; 28, 130), PIH (5.1; 3.2, 8.0), pre-existing hypertension (8.7; 4.3, 17), renal disease (21;
3.0, 148), SLE (50; 7.3, 354), hyperlipidemia (804; 261, 2469), and chronic ischemic heart dis-
ease (3718; 1972, 7008)

DDIISSCCUUSSSSIIOONN
In this evaluation, women with PMI events have an increased association with operative deliv-
ery methods and death at hospital discharge.  Specific maternal co-morbidities exist prior to
delivery and appear to increase the risk for a PMI event.  Comparison to case reports of PMI
events identifies a lower maternal mortality rate in this study.1,2

RREEFFEERREENNCCEESS
1. Angiology 1996;47: 739.   2. Ann Intern Med 1996; 125: 751.
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GGRRAANNIISSEETTRROONN  FFOORR  EEMMEESSIISS  FFRROOMM  EEPPIIDDUURRAALL  AANNEESSTTHHEESSIIAA
FFOORR  CCAAEESSAARREEAANN  SSEECCTTIIOONN

Hea Jo Yoon MD, Youn Woo Lee MD*, Jeong-Yeon Hong MD, Soo Mie Kim MD 

Department of Anesthesiology, Samsung Cheil Hospital, Sungkyunkwan University School of
Medicine, *Yongdong Severance Hospital, Yonsei University College of Medicine, 

Seoul, Korea, 100-380

IINNTTRROODDUUCCTTIIOONN
Nausea and vomiting during regional anesthesia for a cesarean section are common and
unpleasant complications.  This study was designed to assess the efficacy of prophylactic low
dose granisetron on nausea and vomiting of patients undergoing a cesarean section with epidur-
al anesthesia in a prospective, randomized, and double blind manner.

MMEETTHHOODDSS
After obtaining an institutional review board approval and informed consent, sixty obstetric
patients not in labor received epidural anesthesia with 20 mL of 2% lidocaine plus epinephrine
(1:100,000) and 4 mL of diluted morphine 2 mg was administrated for postoperative pain con-
trol.  Maternal hypotension was prevented aggressively by fluid administration and an ephedrine
injection.  The patients were assigned randomly to one of four groups to receive a placebo (nor-
mal saline) or granisetron in a dose of 10 mg/kg, 20 mg/kg, or 30 mg/kg i.v. before peritoneal
closure.  Emetic episodes and emetic scores rating from 0 to 4 were observed during the 24
hours after surgery.

RREESSUULLTTSS
The emetic score was statistically lower in the granisetron 30 mg/kg group than the other
groups, and was lower in the granisetron 20 mg/kg group than the placebo and granisetron 10
mg/kg group. Adverse events were headache, dizziness, sedation and pruritus, which were not
serious.

DDIISSCCUUSSSSIIOONN  
Prophylactic use of low dose granisetron (20 - 30 mg/kg) is effective in postoperative nausea
and vomiting in a cesarean section with epidural anesthesia using lidocaine and morphine when
hypotension as one of the contributing factors was minimized.

RREEFFEERREENNCCEESS
1.  Acta Anaesthesiol Scand. 42: 312-5. 
2.  Br J Anaesth .76: 515-8.
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AADDVVAANNTTAAGGEESS  OOFF  RREEMMIIFFEENNTTAANNIILL  OOVVEERR  MMEEPPEERRIIDDIINNEE  FFOORR
EEAARRLLYY  LLAABBOORR  AANNAALLGGEESSIIAA

Sherry Parkhurst MD, Diane Biehl MD, FRCPC, Bill Ong MD, FRCPC

Department of Anesthesia, St. Boniface General Hospital, 409 Tache Avenue, Winnipeg,
Manitoba, R2H 2A6, Department of Anesthesia, Health Sciences Centre Women's Hospital,

735 Notre Dame Avenue, Winnipeg, Manitoba, R3A 1R9

IINNTTRROODDUUCCTTIIOONN
Epidurals offer excellent labor analgesia but they may be contraindicated or unavailable. An
alternative, meperidine, is commonly used despite its disadvantages. The purpose of this study
is to compare remifentanil to meperidine for early labor analgesia. 

MMEETTHHOODDSS
After ethics committee approval, and informed consent, 14 low risk parturients were enrolled in
this randomized, prospective, double-blind study.  When parturients requested narcotic analge-
sia, each was assigned to one of: R(remifentanil) or M(meperidine) group.  Group R received a
bolus of 25mcg IV, then infusion of 250 mcg/hr and Group M received a 25mg bolus IV, then
infusion of 50 mg/hr for 60 minutes.  Demographic data including age, BMI, gravidity and par-
ity were recorded.  The following parameters were measured at baseline and at 15-minute inter-
vals for 90 minutes: maternal BP, HR, SaO2, visual analogue pain score (VAPS), nausea,
sedation, pruritus, and FHR. At completion, the parturient and her obstetrical nurse rated their
satisfaction with the drug and desire for future use. Neonatal APGAR scores were documented.
The obstetrical team provided routine peri-partum care.  Statistical analysis was performed with
T-test, ANOVA, Kruskal-Wallis and chi-square where appropriate.

RREESSUULLTTSS
There were no significant differences in group demographics, sedation, pruritus, hemodynam-
ics, Apgar scores, or FHR.  Two parturients from Group R delivered during the study period
and were excluded from all statistical analysis.  

TABLE 1: VAPS during study period.  Mean ± S.D.

Time (minutes) Group R (n=7) Group M (n=5)

0 59.4 ± 18.4 61.4 ± 8.4
15 41.0 ± 17.1 52.0 ± 21.2
30    *p=0.004 37.3 ± 10.9 58.0 ± 19.9
45    *p=0.018 40.3 ± 13.6 57.2 ± 20.5
60    *p=0.001 35.3 ± 17.3 60.4 ± 20.0
75 58.4 ± 26.3 69.2 ± 24.4
90 79.0 ± 21.1 57.2 ± 33.2

Group R had a significant reduction in pain scores at 30, 45 and 60 minutes. There was less
nausea in the remifentanil group (p<0.04). Parturients gave significantly higher median satis-
faction score, 8/10(range 5-9) with remifentanil than meperidine, 4/10(range 3-5), (p<0.008).  

DDIISSCCUUSSSSIIOONN
Despite our small study number, remifentanil did provide better analgesia than meperidine for
early labor with a more favorable satisfaction and side effect profile. 
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NNOONNIINNVVAASSIIVVEE  VVEENNTTIILLAATTIIOONN  IINN  PPAATTIIEENNTTSS  WWIITTHH  AACCUUTTEE  
CC--SSPPIINNEE  IINNJJUURRYY

Martin R. Lessard MD, Pierre Nicole MD, Jacques Brochu MD, Stéphan Langevin MD,
Dary Croft MD 

Department of Anesthesia (critical care division), CHA Hopital Enfant-Jésus, 1401 18e rue,
Quebec City, QC, G1J 1Z4.

IINNTTRROODDUUCCTTIIOONN
Respiratory complications are frequent in patients with acute cervical spinal cord injury (c-SCI)
and are associated with a prolonged hospital stay and a high mortality. About one third of these
patients will require endotracheal intubation (ETI). We hypothesized that the early use of  non-
invasive ventilation (NIV) could prevent the occurrence of atelectasis and pneumonia, thus
avoiding endotracheal intubation.

MMEETTHHOODDSS
The study was approved by the hospital ethic committee. From 1999 to 2002, all patients
admitted to our trauma center for c-SCI with complete (ASIA A or B) or near complete (ASIA
C) loss of motor function below the level of injury received NIV starting within 3 days of the
injury and continued during at least 10 days. NIV was applied by nasal mask for at least 2 hrs
every 4 hrs, and continuously during the night. All patients also received intensive chest phys-
iotherapy. 

RREESSUULLTTSS
Eleven patients with a motor level ranging from C3 to C6 (ASIA A, B and C: 6, 3 and 2 patients
respectively) and a mean (range) vital capacity at time of admission of 1.5L (0.4-2.7) were
enrolled in the protocol. Mean age was 38 years (15-84). NIV was applied during 10 days (1-
16). NIV parameters were pressure support level of 10.8 cmH2O (7-12) and PEEP 3.4
cmH2O (3-5). Only 2 patients (18%) required ETI 2 and 6 days after admission (80 y.o. man,
C4 motor level, ASIA C, and 67 y.o. man, C3 motor level, ASIA A respectively). All other 9
patients were discharged to a rehabilitation facility after 22 days (19-25) without complication. 

DDIISSCCUUSSSSIIOONN
Nasal NIV appears to be an interesting technique to prevent respiratory complications and ETI
in patients with acute c-SCI.



ABSTRACT A87

TTRRAACCHHEEAALL  BBRROONNCCHHUUSS  &&  TTHHEE  MMAARRGGIINN  OOFF  SSAAFFEETTYY  OOFF  
DDOOUUBBLLEE--LLUUMMEENN  TTUUBBEE  PPLLAACCEEMMEENNTT  

Anthony M.-H. Ho MD, Tak Wai Lee, MBBS, Manoj K. Karmakar MD, 
Wynnie M. Lam MD, David C. Chung MD 

Departments of Anaesthesia and Intensive Care, Surgery, and Radiology, Chinese University
of Hong Kong, Prince of Wales Hospital, Shatin, NT, Hong Kong SAR, PRC.

IINNTTRROODDUUCCTTIIOONN
The right upper lobe bronchus originates at the right side of the trachea, usually within 2 cm of the
carina (Fig. 1), with an incidence of 1/200.1 Its presence contraindicates the use of a right-sided
double-lumen tube (DLT), and may change the margin of safety of left-sided DLT placement. 

MMEETTHHOODD
The margin of safety (MSN) in positioning a DLT is the length of tracheobronchial tree over
which it may be positioned without obstructing a conducting airway.2  MSN for a left-sided
DLT is the distance from the tip of the left bronchial tube to the left upper lobe orifice.2  In
the presence of a tracheal bronchus, we define the distal limit of safety to be where the proxi-
mal end of the DLT's tracheal opening is aligned with the proximal end of the tracheal bronchus
(Fig. 2). Since MST + CB + LMS = MSN + TT + 5 mm (MST is the margin of safety in the pres-
ence of a tracheal bronchus, CB is the distance between the carina and the proximal edge of the
tracheal bronchus, LMS is the length of the left main bronchus, TT is the distance between the
tips of the two DLT lumens, and 5 mm is the longitudinal length of the DLT tracheal tube
opening), MST = MSN + TT + 5mm - LMS - CB.  

RREESSUULLTTSS
The average lengths of MSN, TT, and LMS in adults are 17.5 mm (range 16-19 mm), 72 mm
(range 70-74 mm), and 48 mm (range 29-63 mm), respectively.2 This gives MST ˜ (47 - CB)
mm [mean, range (28-CB) to (64-CB) mm].  In the presence of a tracheal bronchus, the mar-
gin of safety is either MST or MSN, whichever is less.  

DDIISSCCUUSSSSIIOONN
A high riding tracheal bronchus could be blocked from ventilation (and from view).  When that
occurs, right-lung ventilation using a left-sided DLT becomes problematic.  Other problems
include confusing auscultatory sounds3 and inadvertent intubation of the tracheal bronchus.4,5

Anesthesiologists planning lung isolation should routinely review the preoperative chest X-ray
and CT6 and should consider the possibility of a tracheal bronchus when physical findings after
DLT placement are inconsistent.

RREEFFEERREENNCCEESS
1. J Thorac Cardiovasc Surg. 44: 225-7.
2. Anesthesiology. 67: 729-38.
3. Anesthesiology. 80: 1162-4.
4. Br J Anaesth. 85: 317-21.
5. Anesth Analg. 55: 746-7.
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Figure 1. Bronchoscopic view of the carina.  The left main bronchus has been intubated with a
left-sided DLT.  The larger hole just right of center is the orifice of the right mainstem
bronchus.  The smaller opening on the right is the orifice of the right upper lobe. 

Fig. 2. Left-sided DLT in situ at its most proximal allowable position.2 Further withdrawal of
tube will result in the bronchial cuff filling the space above the carina. Margin of safety without
tracheal bronchus = MSN.2 Margin of safety in the presence of a tracheal bronchus = MST.
Distance between the carina and the proximal edge of the tracheal bronchus = CB. The further
away from the carina the tracheal bronchus is, the smaller MST becomes. 
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LLIIVVEERR  TTRRAANNSSPPLLAANNTTSS::  SSHHOOUULLDD  WWEE  TTRRAANNSSFFUUSSEE??
Luc Massicotte MD

Anesthesiology Department, Hôpital Saint-Luc du CHUM, 1058, Saint-Denis street,
Montreal, Quebec  H2X 3J4

IINNTTRROODDUUCCTTIIOONN
Liver transplant surgery may be associated with important blood loss that requires blood prod-
uct transfusions 1.
Transfusions contribute to morbidity and mortality 2-3. Improvements in surgical and anesthe-
siology technique have led to a reduction in the number of transfused blood products 2. The
purpose of this study was to identify the factors that would lead to a blood product transfusion
amongst different anesthesiologists and to find their threshold for packed cells transfusion.
Finally, we analysed the transfusion rate variability during liver transplant.

MMEETTHHOODDSS
We retrospectively studied 206 consecutive liver transplants. For each, transfused blood prod-
ucts were identified and quantified. The transplants were divided into 2 groups: high volume
transfusions (> 4 units of packed cells) and low volume transfusions (# 4 units of packed cells).
Univariate and multivariate analyses addressed 18 variables.

RREESSUULLTTSS
The average number of blood transfusions was 2,8 / patient, with a median at 2,0. 66 patients
(32 %) received no packed cells and 40 patients (19,4 %) received no blood product. 
One-year survival was 79,9 %. Plasma or packed cell transfusions were associated with a signifi-
cant decrease in one-year survival.

Subgroup Number One-year survival

No blood product 40 93,8 %
P = ,05

Plasma only 26 73,9 % 

1 to 4 units packed cells 97 87,0 %
P = ,005

> 4 units packed cells 43 61,1 %

DDIISSCCUUSSSSIIOONN
Pre-surgery INR and platelet count, as well as the duration of surgery were associated with the
number of transfused packed cells.
For liver transplants, an average of 2,8 units of packed cells was transfused per patient. This
transfusion rate is appreciably lower than reported in current literature. Certain surgeons and
anesthesiologists regularly perform transfusion-free liver transplant
Overall survival decreased according to the number of transfused packed cell and plasma units.
It was not associated with pre-surgery INR increases. 
Our results suggest but do not prove causality between rates of transfused packed cell and/or
plasma units, and decreased survival. 

RREEFFEERREENNCCEESS
1. Anesth Analg. 1994; 78: 120-133.
2. Arch Surg. 1999; 134: 25-29.
3. N Engl J Med. 1999; 340: 438-447.
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AAPPPPRROOXXIIMMAATTEE  EENNTTRROOPPYY  AANNDD  PP00..11  AAIIRRWWAAYY  
OOCCCCLLUUSSIIOONN  PPRREESSSSUURREE  

Peter R.H. Wilkes PhD, MD, FRCPC, Stephan Legault MD, FRCPC, Sanjiv Gupta BSc

Cardiac Division of Anesthesia, University of Ottawa Heart Institute, 40 Ruskin St, 
Ottawa, ON, Canada, K1Y 4W7

IINNTTRROODDUUCCTTIIOONN
Disease states have been found to be correlated with approximate entropy (ApEn, a time depen-
dent measure of signal predictability) (Pincus, 1994).  We hypothesized that ApEn of P0.1 air-
way occlusion pressure (P0.1), an index of the neural ventilatory output (Whitelaw, 1975),
would be decreased in patients with a global cerebral hypoxic insult, but be elevated in patients
with compromised respiratory status.

MMEETTHHOODDSS
IRB approval was obtained.  ApEn was calculated for a sequential series of 123 measurements
of P0.1 in three groups of mechanically ventilated, spontaneously breathing patients.  A control
group (N=22, patients deemed clinically ready for extubation), a weaning group (N=15,
patients following a protocol of decreasing pressure support (PS)), and a neuro group (N=12,
Glasgow Coma Scale <8).  P0.1 measurements were obtained using an EVITA ventilator at sim-
ilar levels of PS, PEEP and FiO2.  Results are presented as mean ± SD.

RREESSUULLTTSS
P0.1 for control patients (2.0±1.1) was significantly lower than for the weaning group (3.4±1.6,
p<0.004) but not significantly different from the neuro group (1.5±1.8).  ApEn for P0.1
(N=123, M=2, R=0.2, 0.3, 0.5, 0.7 and 1.0, system noise = 0.1) was significantly lower in the
neuro group at all R values from 0.3-1.0 when compared to ApEn for P0.1 in control patients
(p< 0.001 to 0.006).  In contrast, ApEn for P0.1 in the weaning group was significantly greater
than for control patients at R values of 0.5 (p< 0.001) and 1.0 (p<0.04), (p was 0.08 at R=0.7).
The mean standard deviation (SD, a time independent measure of variability) for P0.1 from the
control group (0.7+0.4), was significantly lower than for the weaning group (1.4±1.4, p<0.04)
and significantly greater than for the neuro group (0.4±0.2, p<0.005).

DDIISSCCUUSSSSIIOONN
The observation that ApEn and SD of P0.1 are decreased in patients with severe global neuro-
logical injury, and elevated in patients weaning from ventilatory support suggests that these sta-
tistics may be used to further define 'health'.  That is, physiological systems are characterized
not only by a given range in magnitude, but also by an optimum degree of variability and pre-
dictability.

RREEFFEERREENNCCEE
1. Am J Physiol 266: H1643-H1656
2. Respir Physiol 23:181-199
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OOUUTT--OOFF--HHOOUURRSS  DDIISSCCHHAARRGGEE  FFRROOMM  IICCUU  DDOOEESS  NNOOTT  IINNCCRREEAASSEE
PPAATTIIEENNTT  MMOORRTTAALLIITTYY

Alan D. Baxter FRCPC, J E Allan BN.  

The Ottawa Hospital, General Campus, 501 Smyth Rd, Ottawa, Ontario, Canada K1H 8L6

IINNTTRROODDUUCCTTIIOONN  
Increasing pressure on ICU beds because of financial restraints and staff shortages sometimes
leads to discharge of patients outside of usual "office hours".  Patients discharged from ICUs in
the UK out-of-hours were recently reported1 to have increased hospital mortality, perhaps
because of premature discharge or sub-optimal medical or nursing care on the receiving units.

MMEETTHHOODDSS
The hospital outcome of patients discharged from our multi-disciplinary adult ICU was studied
using the ICU database, according to time of day of discharge from the ICU.  Charts were
reviewed with REB approval to determine the resuscitation status of the patients at the time of
ICU discharge. 

RREESSUULLTTSS
Patients discharged from the ICU between 0200-0800 had a higher hospital mortality com-
pared with other times of the day.  This was more apparent over the last two years, coinciding
with hospital bed closures and reductions in nursing staffing.  However, when patients on whom
active care had been withdrawn were removed from the analysis for 2001-2, there was no dif-
ference (chi2) in the survival of patients discharged and still undergoing active treatment regard-
less of the time of day of ICU discharge. 

DDIISSCCUUSSSSIIOONN
One must consider details of patient care when evaluating this type of data to avoid erroneous
conclusions.  Overnight ICU patient discharge may be considered in order to provide a bed for
a new admission, and there is a risk of premature discharge.  The receiving unit may have a lower
staff complement than at other times of the day, and the medical and nursing staff may perform
sub-optimally because of fatigue etc. Such discharges are undesirable for these reasons and
because of other negative patient and family factors, but do not appear to affect the outcome of
potentially viable patients discharged from our ICU.  

RREEFFEERREENNCCEESS
1.   Lancet, 355: 1138-42.

Time of ICU   % in-hospital mortality of patients discharged from ICU
discharge

1997 1998 1999 2000 2001 2001-02, excluding patients 
-98 -99 -2000 -01 -02 on whom care was withdrawn

0200-0800 16.7 13.3 13.8 24.0 25.0 6.3
0800-1400 6.1 5.9 7.0 9.8 11.0 6.1
1400-2000 7.9 10.9 9.3 10.7 10.3 8.0
2000-0200 13.4 9.9 15.3 11.4 17.1 13.2
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TTHHEE  RRAATTEE  OOFF  NNEEBBUULLIIZZAATTIIOONN  OOFF  LLIIDDOOCCAAIINNEE  WWIITTHH  VVAARRIIEEDD
OOXXYYGGEENN  FFLLOOWW  RRAATTEESS

Ban CH. Tsui MD, and Stephan Malherbe MB ChB

Department of Anesthesiology and Pain Medicine, University of Alberta Hospital, 
8440-112 Street, Edmonton, Alberta, T6G 2B7

IINNTTRROODDUUCCTTIIOONN
The delivery of lidocaine via small-volume nebulizers (SVN) can be used as topical anesthesia
for use during flexible bronchoscopy in infants and children. Although the SVN is small and rel-
atively easy to use, the rate of nebulization at different gas flow rates is not well known. Due to
reports of lidocaine toxicity following bronchoscopy, the total amount of nebulized lidocaine
delivered to pediatric patients in relation to time and flow rates is important. This study evalu-
ates the rate of nebulization of lidocaine with differential oxygen flow rates.  

MMEETTHHOODDSS
Five SVNs were studied. Each SVN was filled with 5ml of 4% lidocaine and connected to a pedi-
atric facemask. The SVN was connected to the dispensing oxygen at flow rates of 2, 3, 4, 5, 6, 7,
8, and 10 L/min, respectively. The dispensing oxygen was temporarily stopped at 5-minute inter-
vals and the lidocaine was allowed to settle in the SVN in order to measure the residual volume.

RREESSUULLTTSS
The mean rate of nebulization with differing flow rates is summarized in the Figure. The most
linear rate of nebulization in relation to time is at an oxygen flow rate of 4 L/min.

DDIISSCCUUSSSSIIOONN
Based on the results of this study, the amount of lidocaine nebulized at different oxygen flow
rates and time periods can easily be estimated.  This information can be used to reduce the pos-
sible risk of lidocaine toxicity, by adjusting gas flow rates and reducing time exposure. Other
brands of SVN may need separate calibration, as this study only examined one particular brand.  
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AA  PPRROOTTOOCCOOLL  FFOORR  PPRREEVVEENNTTIIOONN  OOFF  VVEENNTTIILLAATTOORR  AASSSSOOCCIIAATTEEDD
PPNNEEUUMMOONNIIAA  ((VVAAPP))

Alan D. Baxter FRCPC, J Allan BN, J Bedard BScN, S Malone-Tucker BScN, S Slivar BScN,
M Langil BScN, M Perrault PharmD, O Jansen BScN.

The Ottawa Hospital, General Campus, 501 Smyth Rd, Ottawa, Ontario, Canada K1H 8L6

IINNTTRROODDUUCCTTIIOONN
VAP is the commonest ICU nosocomial infection1 (5-15 episodes/1,000 ventilator days,
increased ICU stay, associated mortality 8-41%, attributable mortality up to 30%). 

MMEETTHHOODDSS
VAP was prospectively audited as a quality of care indicator in our multi-disciplinary adult ICU,
and a protocol to reduce its incidence was introduced using recently reviewed strategies2. VAP
was diagnosed by a staff intensivist using standard clinical criteria1 (new persistent pulmonary
infiltrates on chest x-ray, temperature >38.5°C or <35°C without other apparent source, leuco-
cytosis >109/L or <39/L, impaired gas exchange, +/- positive sputum culture). 
Pre-protocol practice included strict hand washing, orotracheal intubation, removal of nasogas-
tric and endotracheal tubes as soon as feasible, stress-ulcer prophylaxis for only high risk
patients, antibiotic therapy guidelines, and routine changes of ventilator circuit, humidifier, and
in-line suction catheters.  The following interventions were introduced in January 2000:

1. 30°-45° head-of-bed elevation for ventilated patients, to reduce gastric secretion aspiration
2. Early enteral nutrition was facilitated using small-bore transpyloric feeding tubes, to 

accelerate  full feeding and minimize gastric fluid volume/aspiration
3. Chlorhexidine mouthwash to reduce oral bacterial flora.

An educational program explained the protocol to nursing and junior medical personnel.  VAP
incidence was published every few months for feedback. Head-of-bed elevation was the most
problematic; spot checks with focused education, repeated inservices, and provision of geomet-
ric models of the target angles were used to encourage compliance.

RREESSUULLTTSS
VAP was reduced from 27.6+/-10.44 (mean+/-SD) per 1000 ventilator days to 11.8+/-7.99
per 1000 ventilator days after protocol introduction (p=0.01, t test).

DDIISSCCUUSSSSIIOONN
During the audit, vascular surgery, trauma, and neurosurgery were transferred away from, and
oncology and thoracic surgery moved to the hospital, but Apache II scores and ventilator days
were unchanged. These changes in patient population would be expected if anything to increase
the risks of VAP.  
This evidence-based protocol was inexpensive and effective.  Only minor costs  for mouthwash

were incurred, and these were be small compared to the savings from reduced ICU stay and
antibiotics.

RREEFFEERREENNCCEESS
1.  New Horizons 6: 530-45.
2.  New Eng J Med. 340: 627-34.
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MMAAIINNTTAAIINNIINNGG  NNOORRMMOOGGLLYYCCEEMMIIAA  DDUURRIINNGG  CCAARRDDIIAACC  SSUURRGGEERRYY
George Carvalho MD1, Anne Moore MD1, Kevin Lachapelle MD2, Baqir Quizilbash MD1,

Thomas Schricker MD PhD1

1 Department of Anesthesia, 2 Department of Cardiac Surgery, McGill University, 
Royal Victoria Hospital, 687 Pine Avenue West, Montreal, Quebec, Canada H3A 1A1

IINNTTRROODDUUCCTTIIOONN
Hyperglycemia during cardiac procedures is severe with glucose levels often exceeding 15
mmol·L-1 (1). Most recent attempts to maintain intraoperative normoglycemia failed despite the
use of high doses of insulin (2,3). We used the hyperinsulinemic normoglycemic clamp tech-
nique, i.e. infusion of insulin at a constant rate combined with glucose titrated to "clamp" blood
glucose at a specific level, to preserve normoglycemia during cardiac surgery.

MMEETTHHOODDSS
We studied five non-diabetic and three diabetic patients undergoing coronary artery bypass
grafting at the Royal Victoria Hospital. Anesthetic and surgical treatment was performed
according to the standards established in our institution. Cardioplegia was free of glucose.
Blood glucose was measured before induction of anesthesia, and a priming bolus of insulin (2U)
was followed by insulin infusion of 5mU·kg-1·min-1. Additional insulin boluses were given if the
blood glucose remained >6.0mmol·L-1. Ten minutes after commencing the insulin infusion or
when the blood glucose was <6.0mmol·L-1, variable amounts of dextrose 20% were adminis-
tered. Arterial blood glucose was measured every 5 min with the Accu-chek glucose monitor
(Roche Diagnostics, Switzerland). Successful control of normoglycemia was defined as $90% of
the glucose levels within the target range (4.0-6.0mmol·L-1).

RREESSUULLTTSS
Normoglycemia was achieved in all patients. Before CPB one patient in the non-diabetic group
received an additional bolus of 2U, while all three diabetic patients required insulin boluses of
6U, 8U, and 68U, respectively.

Non-diabetic patients Baseline Before CPB Early CPB Late CPB Sternal closure

Blood glucose 5.2 5.2 5.4 5.7 4.9
(mmol·L-1) [4.3-7.0] [4.1-6.0] [4.1-5.8] [5.2-6.7] [4.3-5.6]
Glucose infusion rate 5.5 6.0 5.5 3.2
(mg·kg-1·min-1) [2.9-6.3] [3.3-7.3] [2.4-6.3] [1.4-6.3]
Diabetic patients
Blood glucose 8.5 4.2 4.1 4.6 4.6
(mmol·L-1) [4.9-13.9] [3.5-4.4] [3.9-4.3] [3.7-5.2] [3.8-5.4]
Glucose infusion rate 1.7 2.1 2.3 3.2
(mg·kg-1·min-1) [1.3-3.8] [1.7-4.8] [2.2-2.6] [2.4-5.0]

CPB: cardiopulmonary bypass. Values are median [range].

DDIISSCCUUSSSSIIOONN
Normal blood glucose concentrations during open heart surgery were maintained in a reliable
fashion by using the hyperinsulinemic normoglycemic clamp technique. As expected, diabetic
patients required less glucose to preserve normoglycemia than non-diabetic patients.

RREEFFEERREENNCCEESS
(1) Clin Intensive Care 1998; 9: 118-28,  (2) Anesth Analg 1999; 89: 1091-5, 
(3) Anesth Analg 2002; 94: 1113-9
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DDIIAASSTTOOLLIICC  DDYYSSFFUUNNCCTTIIOONN  IISS  AA  PPRREEDDIICCTTOORR  OOFF  MMOORRTTAALLIITTYY  IINN
CCAARRDDIIAACC  SSUURRGGEERRYY

Reda. Salem MD, André Y. Denault MD FRCPC, Pierre Couture MD FRCPC, 
Sylvain Bélisle MD FRCPC, Annik Fortier MSc, Marie-Claude Guertin PhD, 

Michel Carrier MD FRCSC, Raymond Martineau MD FRCPC

Departments of Anesthesiology and Surgery, Montreal Heart Institute, 5000 rue Bélanger,
Montréal, Québec, H1T 1C8.

IINNTTRROODDUUCCTTIIOONN
Left ventricular diastolic dysfunction (DD) is a clinical entity widely recognized as an important
cause of symptoms and as a prognostic indicator in many patients with congestive heart failure1-
2. A hemodynamic feature of DD is elevated left ventricular end-diastolic pressure (LVEDP)
which can be associated  with normal or reduced left ventricular ejection fraction (LVEF).
However, the relationship between preoperative DD and outcome after cardiac surgery is
unknown3. We conduct an observational trial to determine the relationship between preoperative
LVEDP and mortality following cardiac surgery. Our hypothesis is that an elevated LVEDP, with
or without preserved systolic function, is associated with a worse outcome after a cardiac surgery.

MMEETTHHOODDSS
From 1996 to 2000, 3024 consecutive adult patients who underwent cardiac operations
(CABG and non CABG) at the Montreal Heart Institute and in whom both LVEDP and LVEF
were measured prior to the cardiac procedure were included in this observational study. For
each case, more than 200 preoperative, intraoperative and postoperative data were collected.
The primary outcome was in-hospital mortality. Stepwise logistic regression, univariate and
multivariate analyses were used. 

RREESSUULLTTSS
The stepwise multivariate logistic regression identified 10 variables to be independent predic-
tors of death after cardiac surgery. These included LVEDP, LVEF, history of hypertension, dia-
betes mellitus, age, body weight, repeated surgery, type of surgery, length of the CPB and
duration of aortic cross-clamping. For a difference of 5 mmHg in LVEDP, the patient with the
highest value has a 1.6 increase risk of dying (I.C. 1.01-1.33).

DDIISSCCUUSSSSIIOONN
Diastolic dysfunction defined as elevated LVEDP is a significant marker of in-hospital mortali-
ty after cardiac surgery. This factor is independent of systolic function and the type of proce-
dure. Further studies will be required to determine whether preoperative modulation of DD
could potentially reduce mortality related to cardiac surgery.

RREEFFEERREENNCCEESS
1- Am J Cardiol. 1984; 54: 778-782;
2- Circulation 1990;81 (Suppl III): III-48 - III-53; 
3- Am J Med. 1992; 92: 627-630.
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AACCUUPPRREESSSSUURREE  RREEDDUUCCEESS  PPOOSSTTOOPPEERRAATTIIVVEE  NNAAUUSSEEAA  AANNDD  
VVOOMMIITTIINNGG  IINN  WWOOMMEENN  AAFFTTEERR  CCAARRDDIIAACC  SSUURRGGEERRYY

Andrew A. Klein MD, George Djaiani MD, Charles Shayan MD, Jo Carroll RN, 
Dmitri Chamchad MD, Ludwik Fedorko MD, Davy Cheng MD, Jacek Karski MD, 

Karkouti, Keyvan MD.

Department of Anesthesia, Toronto General Hospital, University Health Network, 
University of Toronto, 200 Elizabeth Street Toronto, Ontario M5G 2C4

IINNTTRROODDUUCCTTIIOONN
Postoperative nausea and vomiting (PONV) is a common problem after cardiac surgery affect-
ing 36-58 % of patients.1, 2 Female sex is the most important predictor of PONV.3 Side effects
of traditional anti-emetics and increasing drug costs have stimulated interest in non-pharmaco-
logical techniques to reduce PONV. Acupressure has been shown to prevent PONV in 20-25%
of adults undergoing general anesthesia when compared to placebo,4 however, there is paucity
of data with respect to cardiac surgery patients. We studied the efficacy of acupressure regard-
ing PONV in the first 24 hours after cardiac surgery.

MMEETTHHOODDSS
With IRB approval, we conducted a prospective randomized double-blind clinical trial. The
Seabands (SeaBand®, UK Ltd) placed on both wrists of patients in the treatment group had
spherical beads in contact with the P6 point, whereas those in the placebo group had identical
bands without a bead. (Figure 1) All bands were applied before induction of anesthesia and cov-
ered by a soft cotton roll to ensure blinding. Patients with moderate or severe nausea, or vom-
iting received standard anti-emetic medication. Data expressed as mean ± SD. P value < 0.05
was considered significant.

Figure 1

RREESSUULLTTSS
Seaband Group (n = 75) Placebo Group (n = 77)

Age (yr) 62.6 ± 10.1 63.6 ± 8.7
Weight (kg) 79.6 ± 12.8 79.7 ±12.0
Male : Female 6 : 68 17 : 60 *
Duration of surgery (h) 3.5 ± 0.7 3.3 ± 0.7
Duration of anesthesia (h) 4.3 ± 0.7 4.1 ± 0.7
CPB time(h) 1.6 ± 0.4 1.5 ± 0.5
Total morphine (mg) 13.0 ± 13.5 14.4 ± 12.2
Total Tylenol (g) 1.3 ± 0.9 1.3 ± 0.9
VAS pain scores 3.2 ± 2.8 3.1 ± 2.8
Total propofol (mg) 798.0 ± 424.0 788.0 ± 337.0

CPB, cardiopulmonary bypass; VAS, visual analog scores; * p=0.022
Subset analysis by gender showed a significant reduction in anti-emetic requirements in the
female acupressure group. (Figure 2)
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Figure 2

DDIISSCCUUSSSSIIOONN
Recent reports indicate that females are 2-3 times as likely to suffer PONV.5 Our results are con-
sistent with these observations. We have demonstrated that in the cardiac surgery setting, acu-
pressure treatment reduces PONV only in female patients, as evidenced by decreased
anti-emetic requirements. In conclusion, acupressure treatment should only be offered to
female patients undergoing cardiac surgery. 

RREEFFEERREENNCCEESS
1. Br J Anaesth. 77:356-9
2. Anesth Analg. 88:S104
3. JAMA. 287:1233-6
4. Anesth Analg. 88:1362-9
5. Anesthesiology. 98:46-52 
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AASSSSEESSSSIINNGG  CCAARRDDIIAACC  PPRREELLOOAADD  IINN  LLAAPPAARROOSSCCOOPPIICC  
DDOONNOORR  NNEEPPHHRREECCTTOOMMYY  

Sally J. Bird MD, Liane S. Feldman MD, Maurice Anidjar MD, Donna Stanbridge RN,
Franco Carli MD

Departments of Anesthesia and Surgery, McGill University Health Center, 1650 av.Cedar,
Montreal, Quebec, H3G 1A4

IINNTTRROODDUUCCTTIIOONN
Laparoscopic donor nephrectomy (LDN) is becoming increasingly popular as it has a number
of donor related advantages1.  However, there is concern about the effect of pneumoperi-
toneum (PP CO2) on the donor kidney function2,3.  Maintaining adequate renal perfusion is
critical and therefore vigorous IV hydration has been recommended to optimize preload and
therefore cardiac output and renal blood flow4.  The purpose of this pilot project is to evaluate
the use of central venous pressure (CVP) vs. esophageal Doppler monitoring (a non-invasive
method5) as measures of cardiac preload in patients undergoing LDN.

MMEETTHHOODDSS
Eleven patients undergoing LDN at a tertiary care, university affiliated hospital were studied.
General anesthesia consisted of propofol, rocuronium, remifentanil, and sevoflurane.  A catheter
was inserted into the right internal jugular venous to monitor CVP and an esophageal Doppler
probe inserted into the lower third of the esophagus to measure flow time (corrected for heart
rate, FTc).  Measurements were taken at baseline (patient supine), in the lateral position, and
15 and 60 minutes after insufflation of the abdomen with CO2 to pressures of 12-15mmHG.

RREESSUULLTTSS
CVP increased with pneumoperitoneum and remained increased at 60 minutes.  In contrast
there was no significant change in FTc with lateral positioning or pneumoperitoneum.  

Supine Lateral PP CO2 PP CO2 P value
Mean (SD) 15 minutes 60 minutes

CVP 8 (3) 10 (4) 19 (4) 19 (4) 0.016
FTc 357 (35) 350 (39) 345 (37) 353 (45) 0.44

DDIISSCCUUSSSSIIOONN
CVP increased significantly with lateral positioning and creation of PP CO2, while FTc, as mea-
sured by esophageal doppler, remained constant.  This suggests that CVP is not an accurate
reflection of preload in patients undergoing LDN.  Esophageal doppler is an easy, non invasive
and more accurate method of following changes in cardiac preload in patients undergoing
laparoscopic donor nephrectomies.  

RREEFFEERREENNCCEESS
1. Transplantation 70(12):1659-1666
2. Ann Surg. 236(1):127-132
3. Surg Endosc.2002 Nov. 6 (epub)
4. Ann Surg. 231(2):195-201
5. Crit Care Med. 17:447-452
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EEXXCCEESSSSIIVVEE  BBLLOOOODD  LLOOSSSS  IINNCCRREEAASSEESS  MMOORRTTAALLIITTYY  AAFFTTEERR  
CCAARRDDIIAACC  SSUURRGGEERRYY

Andrew Klein MD, Keyvan Karkouti MD, Esam Abdelnaem MD, Duminda Wijeysundera MD,
Scott Beattie MD, Terry Yau MD, David Sutton MD  

Departments of Anesthesia, CV Surgery and Hematology, University Health Network,
University of Toronto, 200 Elizabeth Street, Toronto, Ontario M5G 2C4

IINNTTRROODDUUCCTTIIOONN
Excessive blood loss is relatively common in surgical and trauma patients and is associated with
increased morbidity and mortality. However, the independent relationship between properly
resuscitated blood loss and mortality is not known. The objective of this observational study was
to quantify the independent prognostic value of excessive blood loss, as measured by the num-
ber of units of blood transfused, for all-cause in-hospital mortality in patients undergoing car-
diac surgery.

MMEETTHHOODD
Following institutional approval, data were prospectively collected on all patients who had car-
diac surgery with cardiopulmonary bypass (CPB) during July 99 to December 01 at a tertiary
care teaching hospital.  The collected data included patient demographics, co-morbidities, sur-
gical information, intraoperative physiological and CPB parameters, postoperative parameters
(including date and number of blood transfusions), and serious complications.  The bivariate
relationship between the predictor variables and mortality was assessed by the t- test, Mann-
Whitney U test, or chi-square test where appropriate.  Predictive factors (p<0.3) were included
in a logistic regression analysis to identify the independent effect of blood loss on mortality.      

RREESSUULLTTSS
Of the 6280 patients in the sample, 115 (1.8%) died, and 53% received blood.  The unadjust-
ed relationship between blood transfusion and mortality is shown (ROC area of this relation-
ship was 0.8).  Blood transfusion was a strong predictor of mortality (p<0.0001) even after
adjusting for the important perioperative predictors, including postoperative complications.
The multivariable analysis revealed that each unit of blood increased the odds of death by 23%
(95% C.I. = 15-30%; Model's c-index = 0.96).

DDIISSCCUUSSSSIIOONN
We found that excessive, properly resuscitated blood loss requiring several units of blood is an
independent and strong predictor of mortality in cardiac surgery, even after controlling for other
postoperative complications.  This finding is likely to be applicable to other situations where
there is excessive but controlled blood loss.  Because of this substantial risk, it is important to
identify high-risk patients early so as to be able to direct therapy to reduce their blood loss, and
to identify, investigate, and bring into clinical practice therapies that can potentially reduce
blood loss in patients who are bleeding excessively. 
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PPEERRIIOOPPEERRAATTIIVVEE  AADDMMIINNIISSTTRRAATTIIOONN  OOFF  TTRRAANNEEXXAAMMIICC  AACCIIDD
DDEECCRREEAASSEESS  PPOOSSTTOOPPEERRAATTIIVVEE  CCLLAAUUSSTTRROOPPHHOOBBIIAA..

Bharathi Varadarajan MD, Andrew Klein MD, Geraldine Jose MD, George Djaiani MD,
Ludwik Fedorko MD, Jo Carroll RN, Jacek Karski MD.

Department of Anesthesia, Toronto General Hospital, University Health Network, 
University of Toronto, 200 Elizabeth Street Toronto, Ontario M5G 2C4

IINNTTRROODDUUCCTTIIOONN
The risk of perioperative stroke during uncomplicated cardiac surgery is generally perceived to
be 1-3%. Magnetic resonance imaging (MRI) is increasingly used as a tool for assessing
ischaemic brain lesions after coronary artery bypass graft (CABG) surgery. New MRI lesions
after cardiac surgery may be detected in upto 20% of patients1. However, many MRI examina-
tions are not completed due to claustrophobia, leading to failure to report the true incidence of
"silent" stroke. The aim of this study was to determine the prevalence of claustrophobia in
patients undergoing MRI after CABG surgery and to determine any contributory factors.

MMEETTHHOODDSS
Patients scheduled for CABG surgery were randomized to receive either tranexamic acid (TA)
100 mg/kg or placebo after induction of anesthesia. They had postoperative MRI to assess
coronary graft patency. Patients with a history of claustrophobia were excluded. All patients
underwent a median sternotomy, with harvesting of saphenous veins and internal thoracic arter-
ies as conduits. During cardiopulmonary bypass (CPB), nasopharyngeal temperature was
allowed to drift to 33°C; patients were re-warmed to 37°C prior to weaning from CPB.
Hematocrit was maintained between 20-25% and  mean arterial pressure kept between 50 and
70mmHg during CPB. Claustrophobia was evaluated immediately before MRI procedure. 

RREESSUULLTTSS
A total of 237 patients had postoperative MRI. The overall incidence of claustrophobia leading
to failure to complete MRI was 31% (74/237). Patients who had received TA were significant-
ly less likely to experience claustrophobia (Table 1). 

TABLE 1

Tranexamic Acid (n = 147) Placebo (n = 164)

MRI performed 118 119
MRI cancelled 29 45

Claustrophobia 12* 27
Other 17 18

* p = 0.028

DDIISSCCUUSSSSIIOONN
We found that the incidence of claustrophobia after cardiac surgery is high, and that it is
reduced when TA is administered perioperatively. Therefore centres that routinely use TA will
have fewer postoperative MRI scans cancelled as a result of the lower claustrophobia rate, and
may be able to determine the incidence of otherwise undetectable stroke more accurately.

RREEFFEERREENNCCEESS
1. J Cardiol 38:13-20
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AA  PPRREEDDIICCTTIIOONN  MMOODDEELL  OOFF  MMAASSSSIIVVEE  TTRRAANNSSFFUUSSIIOONN  IINN  LLIIVVEERR
TTRRAANNSSPPLLAANNTTAATTIIOONN..

Karen Kakizawa MD, Stuart A. McCluskey PhD MD, Keyvan Karkouti MSc MD, 
Mohammed Ghannam BSc, Robert Smith, Adam Goldman, Janet Hsu, Esam Abdelnaem MSc

MD, Geoff Duviner BSc, David Sutton MD, David Grant MD, Gary Levy MD.

Departments of Anesthesia, Hematology and The Multiorgan Transplant Program, 
Toronto General Hospital, University Health Network, University of Toronto, 

200 Elizabeth Street, M5G 2C4, Toronto, Ontario, 

IINNTTRROODDUUCCTTIIOONN
Blood loss for liver transplantation has decreased substantially over the last 10 years.
Consequently, whereas previously we would reserve (i.e., cross-match) 18 units of red blood
cells for patients, we now reserve only eight units.  The objective of this observational study was
to identify preoperative predictors of massive transfusion (requiring > 8 units of blood) in liver
transplantation so as to allow us to reserve more blood for patients on a selective basis.

MMEETTHHOODDSS
Following institutional approval, data was retrospectively collected on all patients who had liver
transplantation between January 1998 and April 2002.  The following preoperative predictors
of blood transfusion were extracted from the charts: patient demographics and co-morbidities,
etiology of liver failure, Child-Pugh (CP) and UNOS classifications, CBC, platelets, creatinine,
amylase and liver function test.  All preoperative variables associated with massive blood trans-
fusion (identified by univariate analysis, P<0.05) were evaluated further using stepwise logistic
regression to obtain the prediction model. The Hosmer-Lemeshow test and the area under the
ROC curve assessed the rule's reliability and predictive accuracy, respectively. 

RREESSUULLTTSS
Univariate analysis identified the following predictors of massive transfusion (> 8 units) in 316
consecutive liver transplant patients: female sex; older age; worse UNOS and CP class; hepato-
cellular disease; ascites; encephalopathy; elevated ALT, INR ($ 1.7), and creatinine; and
reduced platelet count and albumin.  The logistic regression results are presented in the table.

Variable units/classification Odds Ratio 95% CI

age 10 year intervals 1.748 1.236 - 2.470
ascites present/absent 2.246 1.032 - 4.889
INR < or > 1.7 2.763 1.403 - 5.440
creatinine (Female < 100 µM) (Male < 120 µM) 2.295 1.212 - 4.345
albumin < or >27 g/L 0.628 0.401 - 0.981

The model was reliable (Hosmer-Lemeshow test, p=0.5) and discriminated well between
patients receiving massive RBC transfusions and those that did not (ROC area 0.79).

DDIISSCCUUSSSSIIOONN
We were able to develop an accurate, reliable model for predicting massive blood transfusion in
liver transplantation using basic clinical and laboratory information.  If validated, this model will
be a valuable tool in the preparation of the transfusion laboratory and in guiding interventions
to reduce blood loss.
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AA  NNAATTIIOONN--WWIIDDEE  SSUURRVVEEYY  OOFF  CCUURRRREENNTT  CCLLIINNIICCAALL  PPRRAACCTTIICCEESS
IINN  MMAANNAAGGEEMMEENNTT  OOFF  CCAARRDDIIOOPPUULLMMOONNAARRYY  BBYYPPAASSSS  IINN

PPAATTIIEENNTTSS  UUNNDDEERRGGOOIINNGG  CCAARRDDIIAACC  SSUURRGGEERRYY
Dmitri Chamchad, MD, Co-authors/Department & Institution: George Djaiani, MD; Alvin

Chang, BSc; Jacek Karski, MD; Jo Carroll, RN

University Health Network, Toronto General Hospital

IINNTTRROODDUUCCTTIIOONN
At present, there are no accepted guidelines in North America for management of cardiopul-
monary bypass (CPB) in patients undergoing cardiac surgery. Current evidence may modify
strategies for transfusion triggers, measures of sufficient anticoagulation, re-warming, use of
shed blood, use of antifibrinolytic agents, maintenance of perfusion pressure whilst on CPB, and
utilization of transesophageal and epiaortic echocardiography. We conducted a nation wide sur-
vey to determine current practices of CPB management in low and high risk of patients under-
going cardiac surgery.

MMEETTHHOODD  
A postal survey was sent to all cardiac centers in Canada. The survey took a form of two case
scenarios to which respondents were asked to complete a questionnaire detailing their current
clinical practice. The questionnaire included details of CPB prime, type of oxygenators, perfu-
sion pressure, use of shed blood, transfusion triggers, temperature management, use of antifib-
rinolytics, glucose management, and utilization of echocardiography. Identical questionnaires
were sent to both Anesthesia and Perfusion departments. 
Case 1. A 75 year old male with unstable angina, NIDDM, and left ventricular ejection fraction
of 40% is scheduled for triple bypass surgery.
Case 2. A 75 year old female with a history of stroke and recurrence of angina who has had a
previous CABG is scheduled for a redo CABG.

RREESSUULLTTSS
A survey was mailed to 34 cardiac centers. We received 15 (44%) replies from anesthesia and 22
(64%) from perfusion departments. There was considerable difference between anesthesia and
perfusion response with respect to management of perfusion pressure, hematocrit and re-warm-
ing strategies whilst on CPB. 
(Table and Figure) 

Case 1 Case 2
Perfusion pressure Perfusion Anesthesia Perfusion Anesthesia

£ 50 mmHg 0 1 0 0
50-70 mmHg 20 12 13 10
³ 70 mmHg 2 2 9 5
Lowest Hematocrit
£ 18% 3 4 2 2
£ 20% 13 8 12 8
£ 22% 6 1 7 2
£ 25% 0 0 1 1

Data shows number of replies.
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Transesophageal and epiaortic echocardiography was used in 53% and 13% for both case sce-
narios respectively. Shed blood was used only in 13% of responders and aprotinin was used in
80% of case 2 scenario. 

DDIISSCCUUSSSSIIOONN  
The survey determined that there is wide range of standards applied to low and high risk of
patients undergoing CABG surgery. There was a significant discrepancy between anesthesia and
perfusion responses with respect to management strategies for these patients. Evidence based
approach should be encouraged for optimal management of CPB during CABG surgery. 
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EEXXCCEESSSSIIVVEE  HHEEMMOODDIILLUUTTIIOONN  AANNDD  SSTTRROOKKEE  RRIISSKK  DDUURRIINNGG  
CCAARRDDIIAACC  SSUURRGGEERRYY..

Charles Shayan MD, Keyvan Karkouti MSc MD, Esam Abdelnaem MD, 
Duminda Wijeysundera MD, Michael Borger MD, George Djaiani MD, 

Mohammed Ghannam BSc

Departments of Anesthesia and CV Surgery, University Health Network, 
University of Toronto, 200 Elizabeth Street, M5G 2C4, Toronto, Ontario

IINNTTRROODDUUCCTTIIOONN
In patients undergoing cardiac surgery, hemodilution during cardiopulmonary bypass (CPB)
has become the standard-of-care in order to reduce the need for allogeneic blood transfusion.
In many centers, blood transfusion is not initiated unless the hematocrit drops to somewhere
between 17-24%.1 It has been suggested, however, that alterations in blood flow that occur
during profound hemodilution may predispose patients to embolic cerebral ischemic events
(i.e., stroke) during CPB.  Stroke is a serious and common (2-5%) complication of CPB, and its
association with hemodilution during CPB has not been studied before.  This association was
investigated in this observational study.  

MMEETTHHOODDSS
Following institutional approval, data was prospectively collected on all patients who had car-
diac surgery with CPB during July 99 to December 01 at a tertiary care teaching hospital.  The
collected data included patient demographics, co-morbidities (including factors known to
increase risk of stroke), surgical information, intraoperative physiological and CPB parameters
(including nadir hematocrit (Hctlowcpb)), postoperative parameters (including transfusion of
blood), and complications (stroke).  
The bivariate relationship between predictor variables, including Hctlowcpb, and stroke was
assessed by the t- test, Mann-Whitney U test, chi-square test, or Mantel-Haenszel test where
appropriate.  Predictive factors (p<0.3) were included in a logistic regression analysis to identi-
fy those that were independently related to stroke.  For the analysis, Hctlowcpb was categorized
as <0.20, 0.20-0.24,0.25-0.29, and >0.29.  

RREESSUULLTTSS
Of the 6280 patients in the sample, 88 (1.4%) had stroke.  The unadjusted relationship between
Hctlowcpb and stroke is shown.  Hctlowcpb was a predictor (p<0.02) of stroke even after multi-
variable adjustment for confounding variables, including blood transfusion.  Patients in the <0.2
group were 1.6, 3.0, and 1.2 times more likely to suffer stroke than those in the 0.20-0.24,0.25-
0.29, and >0.29 groups, respectively.  

DDIISSCCUUSSSSIIOONN
We found that Hctlowcpb is an independent predictor of stroke in patients undergoing cardiac
surgery with CPB, even after controlling for blood transfusion and other predictors of stroke.
Although preliminary, our results suggest that the ideal hematocrit during CPB is somewhere
between 0.25-0.29.  Randomized controlled clinical trials comparing different hematocrit lev-
els during CPB are required to confirm our findings.

RREEFFEERREENNCCEE
(1) J Cardiothorac Vasc Anesth. 15:672
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AAPPPPLLYYIINNGG  TTHHEEOORRYY  TTOO  PPRRAACCTTIICCEE  UUSSIINNGG  HHIIGGHH--FFIIDDEELLIITTYY  
PPAATTIIEENNTT  SSIIMMUULLAATTIIOONN

Pamela J Morgan* MD, Doreen Cleave-HoggY PhD, Susan DeSousa* RRCP, 
Jordan Tarshis* MD 

*Department of Anesthesia, Sunnybrook & Women's College Health Sciences Centre, 
76 Grenville St. Toronto, Ontario M5S 1B2, Y Centre for Research in Education, 

University of Toronto

IINNTTRROODDUUCCTTIIOONN
Knowledge of the pharmacology of emergency cardiac drugs is a necessary educational objec-
tive in the undergraduate medical curriculum. High-fidelity patient simulation allows students
to experience pharmacology and physiology in action. The purpose of this study was to deter-
mine if experiential education improves performance scores on a simulation-based and written
examination. 

MMEETTHHOODDSS
After research ethics board approval, final year medical students attending an educational ses-
sion in the simulation centre were enrolled in the study after informed consent was obtained.
On arrival to the simulation centre, students completed a 10 question multiple-choice quiz to
identify their knowledge regarding the management of cardiac arrhythmias. Four simulation
scenarios involving cardiac arrhythmias were presented during the morning session. Students
worked through the scenario using the high-fidelity patient mannequin, with 1 student as team
leader and 2 others role playing a nurse and respiratory therapist. A faculty member facilitated
the sessions which were video-taped.  After each scenario, feedback was given by the attending
faculty and included an educational session using the students' performances as a template for
discussion. Performance evaluation scores were determined using predetermined checklist pro-
tocols. Students then reviewed the American Heart Association current guidelines for the man-
agement of unstable cardiac arrhythmias. The afternoon session involved repetition of the 4
case scenarios with the same teams involved but different team leaders. Following replay of the
scenarios, students repeated the quiz they received in the morning. Descriptive statistics and
repeated measures analysis of variance (ANOVA) were used to analyze the results.

RREESSUULLTTSS  
Interim data from 70 students were analyzed. The mean pretest and posttest quiz scores were
4.66 sd 1.58 and 5.33 sd 1.61 respectively. These results were statistically significant, F
1,69=12.27, p<0.001. There was a statistically significant improvement between pre and
posttest team simulation performance scores for all scenarios. Mean of pre and posttest simula-
tion scores were 23.44 sd 9.33 and 25.72 sd 7.91 respectively, F1,35=23.412, p<0.0001. 

DDIISSCCUUSSSSIIOONN
Experiential learning using high-fidelity patient simulation improves team performance in the
management of cardiac arrhythmias and results in an improvement in written examination
scores.
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RREESSIIDDEENNTTSS  AASS  TTEEAACCHHEERRSS::  EEXXPPEERRIIEENNCCEE  UUSSIINNGG  HHUUMMAANN
PPAATTIIEENNTT  SSIIMMUULLAATTIIOONN

Pamela J Morgan* MD, Doreen Cleave-HoggY PhD, Susan DeSousa* RRCP 

*Department of Anesthesia, Sunnybrook & Women's College Health Sciences Centre, 
76 Grenville St. Toronto, Ontario M5S 1B2, Y Centre for Research in Education, 

University of Toronto

IINNTTRROODDUUCCTTIIOONN
Educating residents on how to teach is an important objective of the postgraduate training pro-
gram. In this study, resident opinions regarding their role as an educator were determined and
comments on the strengths and weaknesses of the undergraduate simulation program were
solicited.

MMEETTHHOODDSS
After Research ethics board approval, all fourth and fifth year postgraduate trainees at
Sunnybrook & Women's College Health Sciences Centre (SWCHSC) were invited to partici-
pate. An information package outlining the objectives of the study was provided to each partic-
ipant. Before participation, a faculty member led a workshop to review the study objectives and
the resident's role as facilitator for a full-day simulation session for undergraduate medical stu-
dents. After completion of the simulator scenarios, residents provided feedback using the stu-
dents' performances as a template for discussion. On completion of the day's session residents
were asked to complete a 10-item questionnaire using a 5-point Likert scale, 1=Definitely No
and 5=Definitely Yes. Items on the questionnaire pertained to their opinion of their experience
as a teacher. Additional comments regarding the strengths and weaknesses of the simulator edu-
cational experience were requested.  

RREESSUULLTTSS  
Data from 12 residents are reported. 

Defin No Yes Defin 
No Yes

Were the scenarios realistic? 0 0 0 7 5
Were the students motivated to learn? 0 0 0 7 5
Were you comfortable facilitating the group? 0 0 2 5 5
Did you enjoy educating undergraduate students? 0 0 1 4 7
Do you plan to continue in an academic centre 
when your residency is complete? 0 0 3 3 3

Residents commented on the benefits of practising resuscitation skills without compromising
patient safety. There were positive comments regarding the usefulness of learning to use new
educational technology in a realistic setting. Some residents felt that some of the performance
expectations were beyond the scope of medical students' abilities. 

DDIISSCCUUSSSSIIOONN
Anesthesia residents highly rated the educational experience involving medical students using
the human patient simulator. Postgraduate trainees will continue to be involved with the facili-
tation of simulation sessions for undergraduates at the University of Toronto.
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FFUUNNCCTTIIOONNAALL  EEXXEERRCCIISSEE  CCAAPPAACCIITTYY  AAFFTTEERR  CCOOLLOONNIICC  SSUURRGGEERRYY
Branka Gvozdic MD, Xi Hong MD, Thomas Schricker MD PhD, Franco Carli MD MPhil

Department of Anesthesia, McGill University Health Center, 687 Pine Avenue West,
Montreal,  Quebec, Canada, H3A 1A1

IINNTTRROODDUUCCTTIIOONN
Laparoscopic abdominal surgery is associated with less pain and better recovery (1,2).
However, these studies did not evaluate which health functions have recovered.  The purpose
of this study was to analyze the impact of laparoscopic colonic surgery on postoperative func-
tional exercise capacity.

MMEETTHHOODDSS
After approval by the local Ethics Committee patients undergoing elective colonic surgery were
allocated to two groups: laparoscopy, group A, (n = 12), and laparotomy, group B, (n = 13).
All patients received a standardized general anesthesia followed by patient controlled analgesia
(PCA) with morphine for 48 hours.  Primary outcome measure was functional exercise capaci-
ty as assessed by the 6 minute - walking test (6 MWT) before surgery and 3 weeks after hospi-
tal discharge.  This test evaluates the ability of an individual to maintain a moderate level of
physical mobility that reflects activities of daily living.

RREESSUULLTTSS
The two groups were comparable except for body mass index (BMI), which was higher in group
A (27 ± 4.5 kg/m2) than in group B (23 ± 3.5 kg/m2), (p = 0.021).  Duration of surgery and
cumulative (48 h) consumption of PCA morphine was similar in both groups. 
The 6 MWT before surgery was 521 ± 71 m in group A and 456 ± 59 m in group B (NS).
At 3 weeks after hospital discharge the 6 MWT decreased significant in both groups.  In group
A down to 413 ± 108 m (p = 0.007) and group B down to 349 ± 105 m (p = 0.003).
There was no difference between the two groups.  Length of stay was significantly shorter in
group A, 4.5 ± 2.2 days than in group B, 9.4 ± 6.2 days (p = 0.02).

DDIISSCCUUSSSSIIOONN
These preliminary findings indicate that postoperative functional exercise capacity as assessed by
the 6 MWT decreased to the same extent irrespective of surgical approach and time of hospital
discharge.

RREEFFEERREENNCCEESS
1.JAMA 2002; 287: 321-327
2.Surg Laparosc Endosc Percutan Tech 2002; 12: 88-95
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LLAAPPAARROOSSCCOOPPIICC  CCHHOOLLEECCYYSSTTEECCTTOOMMYY::  IIMMPPLLEEMMEENNTTAATTIIOONN  OOFF  AA
CCLLIINNIICCAALL  PPAATTHHWWAAYY

Omar Radwan MD, Gerald Fried MD, Franco Carli Mphil.

Department of Anesthesia and Surgery, McGill University Health Center, 1650 Cedar
Avenue, Montreal, Quebec, Canada, H3G 1A4

IINNTTRROODDUUCCTTIIOONN
Laparoscopic cholecystectomy has rapidly replaced the open procedure and can be performed
on an outpatient basis [1,2]. We conducted a retrospective analysis to establish the effect of
implementing a clinical pathway on the rate of unanticipated admission following outpatient
laparoscopic cholecystectomy.

MMEETTHHOODDSS
Three hundred and ninety patients who underwent laparoscopic cholecystectomy from
November 1999 till August 2002 were divided into two groups; group A, before the imple-
mentation of the clinical pathway (n=113, between Nov. 1999 and Dec. 2000) and group B,
after the establishment of the pathway (n=285, between Jan. 2001 and Aug. 2002). The clini-
cal pathway was standardized from hospital admission to discharge and included precise instruc-
tions for patients and staff with written guidelines for postoperative admission. All demographic
and clinical data on perioperative surgical, and anesthesia and analgesia care were recorded.
Reasons for unanticipated postoperative hospital admission were documented.

RREESSUULLTTSS
Seventy four percent (82 out of 113) of  patients in group A were admitted to the surgical ward
at the end of the procedure. Forty two out of 82 patients (52%) were admitted  with no obvi-
ous reason. For the other 42 patients admitted, the most common reasons were: medical
(28.5%), pain (26%), urinary retention (23.8%), surgical (14.2%), PONV (4.7%) and social
(2.3%). Following the implementation of the clinical pathway, the rate of admission dropped to
8% (23 out of 285 patients). Most common reasons were: surgical (47.8%), PONV (21.7%),
pain (13%), urinary retention (10%), medical (8.6%) and social (4.3%).

DDIISSCCUUSSSSIIOONN
Although the introduction of a clinical pathway reduced the rate of admission following laparo-
scopic cholecystectomy, perioperative efforts need to be made to decrease even further the anes-
thesia and surgery-related complications.

RREEFFEERREENNCCEE
1. Calland JF. Ann Surg 2001; 233: 704-15
2. Lau H. Arch Surg 2001; 136: 1150-3 
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RREECCOOVVEERRYY  AAFFTTEERR  OOPPEENN  AANNDD  LLAAPPAARROOSSCCOOPPIICC  GGAASSTTRRIICC  
BBYYPPAASSSS  SSUURRGGEERRYY

Branka Gvozdic MD 1, Franco Carli MD MPhil 1, Steven Backman MD PhD 1, 
Nicolas Christou MD PhD 2, Thomas Schricker MD PhD 1

1Department of Anesthesia and 2 Department of Surgery, McGill University Health Center.
687 Pine Avenue West, Montreal, Quebec, H3A 1A1

IINNTTRROODDUUCCTTIIOONN
Laparoscopic abdominal surgery in normal weight patients is associated with faster recovery and
shorter hospital stay than the corresponding open surgical approach (1). The aim of this study
was to compare postoperative outcomes (pain control, return of bowel function and length of
hospital stay) of morbidly obese patients undergoing gastric bypass surgery performed either by
the open or laparoscopic technique.

MMEETTHHOODDSS
With the approval of the Ethics Committee we studied 44 patients scheduled for gastric bypass
surgery in our institution between April and December 2002. All patients were operated by the
same surgeon and received a standardized general anesthesia followed by patient controlled
analgesia (PCA) with intravenous morphine.Thirty patients had the laparoscopic procedure
(group A) and 14 patients had the laparotomy (group B). We assessed the quality of postoper-
ative analgesia (documentation of the amount of morphine administered and daily pain scores
obtained by using a visual analogue scale from 0 to 10 at rest and on walking), time of return
of gastrointestinal motility (first flatus and bowel movement) and length of hospital stay
(LOHS). Differences between groups were examined by Mann-Whitney test.  

RREESSUULLTTSS
There was no significant difference between the two groups with respect to demographics and
co-morbidity, except for a smaller body mass index (BMI) in group A (47±7kg/m2 versus
56±10kg/m2 in group B, p=0.008). Pain scores were similar in the two groups, but total con-
sumption of morphine was greater in group B (70±39mg versus 38±36mg in group A,
p=0.002). Times until first flatus and bowel movement were shorter in patients after the laparo-
scopic procedure (flatus: group A 51±18h, group B 67±13h, p=0.004; bowel movement: group
A 63±13h, group B 83±17h, p=0.001). Mean LOHS was shorter in group A (3.4±0.7d) than
in group B (5.1±1.8d, p=0.001).

DDIISSCCUUSSSSIIOONN
Grossly obese patients after laparoscopic gastric bypass surgery need less morphine for postop-
erative analgesia, have a faster recovery of bowel function and a shorter LOHS than patients
undergoing the open procedure. We cannot exclude the possibility that the smaller body weight
in the laparoscopic group contributed, at least partly, to these differences. 

RREEFFEERREENNCCEE
(1) Arch Surg 2002; 136: 917-921
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GGEENNDDEERR  DDIIFFFFEERREENNCCEESS  IINN  TTHHEE  CCAANNAADDIIAANN  AANNEESSTTHHEESSIIAA
WWOORRKKFFOORRCCEE

Nancy Ghazar MD, Gordon H. Morewood MD, Dale Engen MD, Ted Ashbury MD,
Elizabeth G. VanDenKerkhof DrPH, Louie Wang MD

Department of Anesthesiology, Queen's University, 76 Stuart Street, 
Kingston, Ontario, K7L 2V7

IINNTTRROODDUUCCTTIIOONN
The purpose of this study was to assess the effect of gender on several aspects of professional
practice amongst Canadian anesthesia providers.

MMEETTHHOODDSS  
All Canadian physicians with an interest in anesthesia were eligible for inclusion. Names and
addresses were obtained from a customized commercial database (Southam Directories) and
two privately held lists of "GP anesthetists." On March 1st, 2002 a questionnaire consisting of
multiple choice and short answer questions was mailed to all participants. On May 1st, 2002, a
second questionnaire was mailed to all non-responders.

RREESSUULLTTSS  
A total of 3367 physicians were surveyed. Completed questionnaires were returned by 2184
(65%). Forty-three of these reported that they had never provided anesthetic care for patients
in Canada leaving 2141 for analysis. 2129 individuals recorded their gender, of which, 432
(20%) were female. The average age of female versus male respondents was 47.0 vs. 50.3
P=.000).  No difference was found between males and females with regard to their age at com-
pletion of training (both a mean of 32 years old, P=0.15), but more females than males had
achieved certification with the Royal College of Physicians and Surgeons (72% versus 66%,
P=0.014). Females were also somewhat more likely than males to work in larger population cen-
ters (P<0.001) and to work in an academic setting (34% versus 27%, respectively, P=0.003).
There was no difference in the mean number of hours per week spent providing scheduled anes-
thetic care (36.3 versus 36.6 hours, P=0.82) and females spent only a slightly greater number
of hours on-call in the hospital (10.6 versus 9.2 hours, P=0.03). Amongst practicing anesthesi-
ologists, females tended to anticipate retiring at a slightly younger age than males (60 versus 62
years old, P<0.001), and of the 250 retired anesthesiologists, females were 1.9 (0.9-3.7) times
more likely than males to have retired by the age of 45.  There was no gender difference in over-
all satisfaction with practice setting and quality of life (P=0.90).

DDIISSCCUUSSSSIIOONN  
This study was able to demonstrate minor differences in the practice characteristics of female
versus male anesthesia providers. However, gender was not found to affect overall workload or
satisfaction levels.
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SSIIMMUULLAATTOORR  CCMMEE  FFOORR  FFAAMMIILLYY  PPRRAACCTTIICCEE  AANNEESSTTHHEETTIISSTTSS::  AA
NNAATTIIOONNWWIIDDEE  PPRROOGGRRAAMM

Jordan Tarshis MD*, Susan DeSousa BSc*, Russell Brown MD†, Stuart Iglesias MD¥,
Monica Kohlhammer MSA. 

*Department of Anaesthesia, Sunnybrook & Women's College Health Sciences Centre, 2075
Bayview Avenue, Toronto, ON, M4N 3M5, †Department of Anesthesia, Royal Alexandra
Hospital, 10240 Kingsway Avenue, Edmonton AB, T5H 3V9,  ¥Gibsons Medical Clinic, 

821 Gibsons Way, Gibsons, BC, V0N 1V0, Alberta Rural Physician Action Plan, 
139 Point Drive NW, Calgary, AB, T3B 5C8.

IINNTTRROODDUUCCTTIIOONN
Family practice anaesthetists (FPAs) are essential to health care delivery in Canada, but have an
average practice lifespan of approximately 5 years1, in part due to an isolated environment and
lack of specific CME programs. A national collaborative effort has addressed this deficiency.

MMEETTHHOODDSS
A meeting regarding FPAs was held in Kananaskis in November 2001, and included represen-
tatives from all 8 high fidelity human patient simulation centres in Canada. Details regarding
learning objectives, administration and financing of a national simulation based CME program
were discussed. Subsequently, a needs assessment was performed, specific scenarios were devel-
oped and tested, and brochures were printed and circulated. MAINPRO-C credits for a one day
standardized workshop were obtained from the College of Family Physicians of Canada. A fur-
ther teleconference was held to finalize details. 

RREESSUULLTTSS
The first workshops were held in 2 Canadian centres (Edmonton n=4, Toronto n=6) in fall
2002. Interest in the community is high and future courses have been booked. Course evalua-
tions are summarized below:

Strongly Disagree Neutral Agree Strongly 
disagree agree

The simulated scenarios were relevant to FP Anaesthetists 1 1 8
The simulated scenarios were adequately realistic 5 5
The debriefing sessions were important learning opportunities 3 7
The course enhanced my understanding of how to handle 
critical incidents and crisis situations 1 3 6
The skills taught in the course are easily transferable 
to my practice 5 5
I would recommend this course to other FPA's 1 3 6
The course was organized and well designed 2 8
This course was an important component of my 
professional development 1 4 5
The registration fee was reasonable 5 4 1

DDIISSCCUUSSSSIIOONN
Through a national collaborative, a simulator based CME program for FPAs was developed and
implemented. Initial evaluations have been very positive. The objectives of this program included
the provision of a hands-on educational experience and the forging of relationships between FPAs
and academic centres. It is hoped that these relationships will lessen the isolation of FPAs and pro-
mote longer practice lifespans. Ongoing evaluation and reporting of this program is planned.

RREEFFEERREENNCCEESS
1. Can J Anaesth 1995;42:A49B
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PPRROOGGRREESSSSIIOONN  OOFF  IINNPPAATTIIEENNTT  MMEEDDIICCAALL  EEMMEERRGGEENNCCIIEESS  IINN  AA
TTEEAACCHHIINNGG  HHOOSSPPIITTAALL

Rob C. Tanzola MD, Elizabeth G. VanDenKerkhof DrPH, Brian Milne MSc MD

Department of Anesthesiology, Kingston General Hospital. 76 Stuart Street, Kingston,
Ontario, Canada, K7L 2V7

IINNTTRROODDUUCCTTIIOONN
In our institution, anesthesiologists attend inpatient cardiac arrests (Code Blue) as part of the
Code Team and respiratory arrests requiring intubation (Code 99 Anesthesia). Housestaff or
attending staff are alerted to emergencies by a Code 99 (Code 99 Other) directed towards the
particular service. Commonly, a Code 99 Other progresses to Code 99 Anesthesia or Code
Blue. The purpose of this study was to investigate the progression of medical emergencies and
their impact on anesthesiology services. 

MMEETTHHOODDSS
A retrospective review of switchboard records was undertaken for July 1, 2001 to December 31,
2002. Descriptive statistics were performed on the type, timing, hospital setting, and service
involved for adult inpatient medical emergencies.

RREESSUULLTTSS
There were 344 patients for which there was at least one type of emergency page. Anesthesiology
was involved in 246(72%). Over the study period, there were 158 Codes Blue. Of these 36(23%)
progressed from Code 99 Other or Code 99 Anesthesia. There were 134 Codes 99 Other, of
which 31(25%) progressed to Code Blue and 8(6%) to Code 99 Anesthesia. Anesthesia services
were required at 29% of all Codes 99 Other. Codes 99 Anesthesia totalled 103, 83(81%) of which
were called without an initial Code 99 Other. Five(6%) Codes 99 Anesthesia progressed to Code
Blue.  The average time between Code 99 Other and Code Blue was 2.8 minutes. Codes 99
Anesthesia were more likely to be called for patients in monitored settings, whereas Codes Blue
and Codes 99 Other tended to be called for patients on general wards.

DDIISSCCUUSSSSIIOONN
Anesthesiology services were required at 29% of emergencies paged initially for other services
and are called to most emergencies. Codes 99 Other were four times more likely to progress to
Codes Blue than Codes 99 Anesthesia. As 25% of Codes 99 Other progress to Code Blue, we
conclude that anesthesiology personnel should attend all Codes 99, given that early interven-
tion in cardiopulmonary arrests is one of the few predictors of good outcome. A medical emer-
gency team rather than the current Code Blue Team may be a more effective intervention to
improve outcomes.
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CCOOLLOOUURR  SSPPEECCTTRROOGGRRAAMM  AANNAALLYYSSIISS  OOFF  AACCOOUUSSTTIICC  EEMMIISSSSIIOONNSS
FFRROOMM  TTHHEE  LLMMAA  AAUUDDIIOO  MMOONNIITTOORR

D. John Doyle MD PhD 

Department of General Anesthesiology, Cleveland Clinic Foundation, 9500 Euclid Avenue,
Cleveland, Ohio, USA 44195

IINNTTRROODDUUCCTTIIOONN
The Laryngeal Mask Airway (LMA) Audio Monitor is a new form of electronic stethoscope
intended for qualitative cardiorespiratory monitoring during general anesthesia when the LMA
is in use [1]. The device attaches to the LMA cuff inflation line and utilizes a special micro-
phone. This report describes the use of color spectrographic techniques as an adjunctive means
to quantitatively analyze the acoustic emissions (sounds) from the LMA Audio Monitor.

MMEETTHHOODDSS
The LMA Audio Monitor uses a custom-built miniature electret microphone placed in a short-
ened 3 ml plastic syringe with a Luer lock end. Epoxy is used to permanently secure the unit
and render it leak-free (up to 300 mmHg pressure). A high-gain battery-operated monaural
audio amplifier is used to amplify the microphone signal. The amplifier output is then connect-
ed to a headset for listening as well as to the audio input of a laptop computer for color spec-
trogram analysis. The spectrographic analysis is performed using the software package
Spectrogram (http://www.visualizationsoftware.com). Following institutional approval, the
system was used in a series of ten patients.

RREESSUULLTTSS
In all cases attaching the device to the pilot line of the LMA was easy and lead to no problems.
Also, in all cases clearly identified breath sounds were regular and smooth in character. No dif-
ficulties were encountered in obtaining spectrographic images from the obtained sounds. The
Figure below shows a typical colour spectrographic recording.

DDIISSCCUUSSSSIIOONN
The LMA Audio Monitor allows anesthesiologists to hear intraoperative laryngeal acoustic
emissions. The addition of colour spectrographic methods to this technology may be of further
value as a form of intraoperative respiratory monitoring. Note that the system is entirely bat-
tery-operated and that there is no direct connection of the device to the patient, eliminating all
risk. The expected value of the system is that, with experience, anesthesiologists will be able to
interpret the obtained raw sounds and color spectrograms to detect various normal and patho-
logical clinical states. These include states such as normal breathing, tachypnea, phonation, par-
tial airway obstruction, wheezing, and ventilation leaks with positive pressure ventilation. 

RREEFFEERREENNCCEE
D. John Doyle. The LMA Audio Monitor - A New Device for Patient Monitoring. 
Can J Anesth 2002 49: 63A.

FIGURE. Sample colour spectrogram of eight respiratory cycles of breath sounds (inspiration plus
expiration) obtained using the system in a spontaneously breathing patient under general anesthesia.
Note that the inspiratory phase of the signal lasts somewhat longer than the expiratory phase and has
slightly less high frequency components. Note also that there is little or no signal energy beyond 900
Hz. The cardiac monitor "beep" associated with each heart beat (918 Hz) is also visible near the top.
At the very top is displayed the raw time-domain signal. The audio portion of this recording may be
downloaded and played on suitably equipped computers by visiting
http://lmamonitor.homestead.com. [Colour scale: RED > YELLOW > GREEN > BLUE > BLACK]
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PPAARRKKEERR  VVEERRSSUUSS  PPOOLLYYVVIINNYYLLCCHHLLOORRIIDDEE  TTRRAACCHHEEAALL  TTUUBBEESS  FFOORR
DDIIFFFFIICCUULLTT  AAIIRRWWAAYYSS

Hwan Joo MD, Cassandra Frazer RRT, Anthony Iacolucci RRT, Andrew Bagrin RRT, 
Orville Small RRT, Warren Lewin

Departments of Anesthesia and Respiratory Therapy, St. Michael's Hospital, University of
Toronto. 30 Bond Street, Toronto, Ontario, Canada.  M5B 1W8

IINNTTRROODDUUCCTTIIOONN
Difficulty can be encountered during advancement of the tracheal tube (TT) over the bron-
choscope after successful bronchoscopy for fiberoptic intubation in patients with difficult air-
ways.   This can lead to airway trauma or failed tracheal intubation (TI).  The purpose of this
study is to compare the Parker Flex Tipâ TT, a TT made specifically for fiberoptic guided TI,
with conventional polyvinylchloride (PVC) (Mallinckrodt Hi-Loâ) TT for TI in patients with
difficult airways.

MMEETTHHOODDSS
This was a prospective non-randomized observational study.  After institutional ethics approval,
consecutive patients receiving awake fiberoptic intubation (AFOI) and asleep fiberoptic intuba-
tion for either unstable c-spine or difficult airways were enrolled into the study.  The attending
anesthesiologist determined the type of sedation and topicalization, the size of TT and type of
TT.  A 4.5 mm Pentax bronchoscope was used in all cases.  The data for success rates, ease of
TT passage and the ability to successfully intubate without torquing the TT was collected by
one of the investigators who was not directly involved in patient care.  

RREESSUULLTTSS
Parker Flex Tip N=47 Polyvinylchloride N=36

Male:Female Ratio, ns 26:21 22:14
Tube Size (mm), p=0.001 7.3±0.4 7.6±0.6
Awake:Asleep Ratio, ns 39:8 30:6
Success at First Attempt, p=0.16 87% 75% 
Resistance to Tube Advancement None (None-Mild) Mild (None-Severe)
during 1st Attempt, p=0.014

None 62% 31%
Mild 17% 33%
Moderate 8% 8%
Severe (includes failures) 13% 28%

Tracheal Intubation without torquing 
of tracheal tube, p=0.007 74% 44% 

DDIISSCCUUSSSSIIOONN
The results of this ongoing study suggest that less force and manipulation is required to suc-
cessfully intubate patients with the Parker TT during fiberoptic guided TI.  The use of the
Parker TT may lead to less airway trauma.  Although the difference in success rates did not reach
statistical significance, there was a trend towards higher first time success rates with the Parker
TT at 87% versus 75% with PVC TT.  Parker Flex Tipâ TT may be better then conventional
PVC TT for use during fiberoptic guided TI in patients with difficult airways.
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IINNTTRRAA--AARRTTEERRIIAALL  CCAATTHHEETTEERRSS  AANNDD  MMEEDDIIAANN  NNEERRVVEE  
CCOONNDDUUCCTTIIOONN  FFAAIILLUURREE

Anne L. Chowet MD, Jaime R Lopez MD, John Brock-Utne MD, PhD, 
Richard A Jaffe MD, PhD

Department of Anesthesia, Stanford University Medical Center, 300 Pasteur Drive Stanford,
California, USA 94305

IINNTTRROODDUUCCTTIIOONN
It is common practice in anesthesiology and critical care, during insertion of a radial intra-arte-
rial catheter to hyperextend the wrist, in order to facilitate arterial puncture and cannulation.
This position is often maintained for the length of the surgery, and as long as the arterial
catheter is in place post-operatively. While there has been much discussion in the literature about
optimal patient positioning and padding to protect the ulnar nerve and the brachial plexus, lit-
tle attention has been paid to the consequences of wrist hyperextension. In this study we report
the effects of wrist hyperextension on motor and sensory conduction in the median nerve.

MMEETTHHOODDSS
Median nerve conduction was studied in 12 awake, healthy volunteers using standard sensory
and motor nerve conduction tests. With the contralateral hand as a control, the right wrist was
placed in hyperextension and compound sensory, as well as compound motor action potentials
were recorded to determine the onset and magnitude of effects. Subsequently the hand was
released from hyperextension and the recovery phase was recorded. This study was approved by
the IRB of Stanford University.

RREESSUULLTTSS
In 10 of 12 (83%) subjects, hyperextension resulted in a significant decrease of compound sen-
sory action potential amplitudes, sufficient to qualify as conduction block (16.6% of baseline
amplitude).  The average time to conduction block in these 10 subjects was 43 minutes -+/-
13.2. Hyperextension also increased latencies of waveforms. Although changes in motor com-
pound action potentials were less dramatic, they are noteworthy, with an average decrease in
amplitude to 77% +/- 33% of control. All subjects who manifested conduction block showed
marked improvement within five minutes after release from hyperextension.

DDIISSCCUUSSSSIIOONN
Extrapolating these results to the clinical setting, wrist hyperextension for arterial line placement
and stabilization is likely to result in profound sensory and motor impairment of the median
nerve. Although in this study the effects were transient, more prolonged periods of hyperex-
tension may be associated with significant neuropathy. To minimize the chance for nerve injury,
we recommend that whenever possible wrists should be returned promptly to the neutral posi-
tion following arterial line placement.
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MMEECCHHAANNIICCAALL  CCHHAARRAACCTTEERRIISSTTIICCSS  OOFF  NNOONN--LLAATTEEXX  AANNDD  
LLAATTEEXX  TTOOUURRNNIIQQUUEETTSS

Andrew D. Milne, MSc, BEng *, John G. Muir, MB, ChB, FRCA, FRCPC *, 
J. Michael Lee, PhD +

*Department of Paediatric Anaesthesia, IWK Health Centre, 5850 University Ave, Halifax,
NS  B3J 3G9  jgmuir@dal.ca, + School of Biomedical Engineering, Dalhousie University,

5981 University Ave, Halifax, NS  B3H 3J5

IINNTTRROODDUUCCTTIIOONN
The risk of serious allergic reaction has forced many paediatric operating rooms to convert from
latex (L) to non-latex (NL) based materials. There have been many anecdotal reports of inferi-
or performance of these newer NL materials. One study in the literature has shown greater load
relaxation of new NL orthodontic elastics (1). The purpose of this study was to evaluate the
mechanical characteristics of NL tourniquets in comparison to the standard latex bands used for
pre-operative intra-venous access.

MMEETTHHOODDSS
The normal tourniquet strain during IV access was evaluated by marking a sample tourniquet of
each material in one centimeter increments. Both tourniquets were then applied five times to a
subject's forearm and the change in length was measured using a cloth tape. Five new NL tourni-
quet bands (Advanced Surgi-Pharm) were mechanically tested in comparison to five samples of
3/4 inch Penrose tubing. The sample width and thickness was measured using a digital microm-
eter. Samples were cut to a length of 150 mm and gripped in a materials testing machine. The test-
ing machine was programmed to stretch each specimen to a strain level of 125% over one second.
It was held at that length for a period of 10 minutes while recording the force generated. The spec-
imen was then cyclically stretched for 600 cycles at 1 Hz. Again the specimen was stretched to
125% of the initial length and held for 10 minutes as the force was recorded.

RREESSUULLTTSS
The average application strain was similar for both materials (L 127%, NL 126%). Both tourni-
quet materials demonstrated predictable exponential force decay. Results of peak force, force
decay and effects of cyclic loading will be discussed.  

DDIISSCCUUSSSSIIOONN
Differences in the polymer structure yields variance in the mechanical performance of surgical
materials. The polymer structure for the NL bands relies on entanglements between adjacent
molecules for resistance to deforming forces and is susceptible to slippage and force loss. Latex
products have molecular cross-linking allowing it to better resist force relaxation. This data has
implications for usage of tourniquet bands in terms of useful product life. 

RREEFFEERREENNCCEESS
1. Am J Orthod Dent Orthoped 120:36-44
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EEXXTTEERRNNAALL  WWAARRMMIINNGG::  SSKKIINN  AANNDD  CCOORREE  TTEEMMPPEERRAATTUURREE  
Michael J.M. English FRCA

Department of Anaesthesia, Montreal General Hospital, 1650 Cedar Avenue, Montreal,
Quebec H3G 1A4

IINNTTRROODDUUCCTTIIOONN
External warming systems can directly increase core temperature (Tc) only if they cause mean
skin temperature (Tmsk) to exceed Tc and so create the appropriate temperature gradient for
heat flow from the skin to the core. This study demonstrates this effect.

MMEETTHHOODD
With ethical approval and appropriate consent 12 hypothermic post-coronary bypass surgical
patients were warmed with a 1.8 m2 radiant ceiling (OPNXII, Aragona, New Jersey) set at 30
or 60 cms above the sternal angle. Tc was tympanic temperature and Tmsk was calculated from
Ramanathan's 4 skin sites 1 (chest, lateral upper arm, anterior thigh, lateral leg). On admission
to the SICU control values were calculated as the average of 3 readings at 5 minute intervals.
The radiant ceiling was then turned on at full power and measurements taken every 10 minutes
until Tc reached 37°C. The change in Tc ()Tc) was referenced to its control value. The (Tmsk
- Tc) gradient was that at each measurement interval.

RREESSUULLTTSS

Chart: (Tmsk - Tc) versus )Tc, with 95% confidence limits of )Tc for (Tmsk - Tc) < 0.

Control average and SD: Tc = 34.5°C ± 0.9; Tmsk = 31°C ± 0.9; (Tmsk - Tc) = -3.6 °C ± 0.6.
Time to (Tmsk - Tc) > 0 = 36.9 mins ± 8.5. Final Tc = 37.1°C ± 0.3. Time to final Tc = 125.8
mins ± 22.3. In 10/12 patients Tc increased only when (Tmsk - Tc) > 0. In 2/12, Tc increased
when (Tmsk - Tc) was -0.5°C.  

DDIISSCCUUSSSSIIOONN
An external warming system cannot directly increase Tc unless Tmsk > Tc, yet Tmsk is not mea-
sured as a clinical guide. Nor is Tmsk measured when evaluating warming methods and, there-
fore, inappropriate conclusions are drawn2. This relationship of Tmsk and Tc is not specific to
radiant warming, it is also found with both air and water warming systems.
When using external warming Tmsk should be routinely monitored to ensure effective treat-
ment and to prevent thermal injury.

RREEFFEERREENNCCEESS
1 J. Appl. Physiol. 1964; 19, 531-533.
2 Anesthesiology 2002; 97: 338-344.
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AAEERROOGGEELL  TTHHEERRMMAALL  IINNSSUULLAATTIIOONN
Michael J.M. English FRCA

Department of Anaesthesia, Montreal General Hospital, 1650 Cedar Avenue, Montreal,
Quebec H3G 1A4

IINNTTRROODDUUCCTTIIOONN
Aerogel-a nanoporous, open cell, amorphous silica structure-has the highest thermal insulation
of any solid. This study measured and compared the insulation of a flexible aerogel blanket
(Spaceloft ® AR3100, Aspen Aerogel, MA) with conventional insulators (3M Thinsulate ™)
and the reference insulation standard, air.

MMEETTHHOODD
Insulation was measured in a heated, 0.9 m2, flat black, semi-cylinder copper model when insu-
lated and when exposed. The temperature gradient (°C) between the model and air was
changed and the resulting heat exchange (W.m-2) measured with heat flux transducers.
Insulation is the least squares, linear regression slope of heat exchange versus temperature gra-
dient and is expressed in SI units (R, °C.m2.W-1) and Clo units (1 clo = 0.155 °C.m2.W-1).
Material insulation (RMAT, CloMAT) was measured insulation minus exposed (air) insulation.
Material thermal conductivity (k, W.m-1.°C-1) was material thickness (L, metres) divided by
RMAT; and k of air was obtained from standard tables.

RREESSUULLTTSS

Material Type RMAT CloMAT L (mm) k

Spaceloft AR3100 0.435 2.8 5 0.012
Thinsulate C40 0.084 0.54 3 0.036
Thinsulate C100 0.141 0.91 7 0.050
Thinsulate C200 0.220 1.42 14 0.064
Thinsulate U200 0.285 1.84 21 0.075
Thinsulate THL1 0.198 1.28 16 0.081
Thinsulate THL3 0.304 1.96 25 0.082
Air 0.124 0.80 0.024

The insulation coefficient of variation was < 5% and the differences between Spaceloft ® aero-
gel and both air and Thinsulate products were statistically significant.

DDIISSCCUUSSSSIIOONN
Considering their respective thermal conductivities, the insulation of Spaceloft ® aerogel is
twice that of air and five times that of Thinsulate insulators. A fully insulated surgical patient
requires 1.4 clo but this requirement increases 4-fold if 14% of wet body surface area is exposed.
Layers of Spaceloft ® can provide this level of insulation with only 20% of the thickness of con-
ventional insulators. Insulation conserves heat and although it will not abolish the need for sup-
plementary heating, it will improve the effectiveness of such heating. The incomparable
insulation provided by Spaceloft ® aerogel offers significant advantages in providing surgical
patients with adequate insulation.
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HHEEAATT  EEXXCCHHAANNGGEE  EEFFFFIICCIIEENNCCYY  OOFF  WWAATTEERR  AANNDD  AAIIRR  WWAARRMMIINNGG
IINN  VVOOLLUUNNTTEEEERRSS

Michael J.M. English FRCA

Department of Anaesthesia, Montreal General Hospital, 1650 Cedar Avenue, Montreal,
Quebec H3G 1A4

IINNTTRROODDUUCCTTIIOONN
Heat exchange efficiency of a water warmer (WW) and 2 convective air warmers (CAW) was
compared in volunteers.

MMEETTHHOODD
With ethical approval 20 volunteers were studied. WW: Cincinnati Sub Zero Blanketrol II with
Maxi-Therm covers above and below 8 volunteers. CAW: Augustine Medical, Bairhugger 500
and #300 cover, 5 volunteers; and Mallinckrodt, Warmtouch 5100 and #503-0810 cover, 7 vol-
unteers. 10 heat flux transducers measured heat exchange (HX) and skin temperature (Tsk) at
the front and back of the torso and limbs, and the corresponding cover temperature (Tcvr) was
simultaneously measured. WW was tested at 37, 40 and 42°C: CAW at cool/low/mid/high
temperatures and the 3 Warmtouch airflows. At actively heated sites (WW, front and back;
CAW, front), heat exchange efficiency, h = HX/(Tcvr - Tsk) W.m2.°C-1. For each volunteer
(Tcvr - Tsk) and HX were averaged from all heated sites.

RREESSUULLTTSS

Chart: WW and CAW heat exchange efficiency, h = HX / (Tcvr - Tsk). 

By least squares linear regression: WW, h = 41.9 W.m2.°C-1 (95% confidence limits 38.5-45.3);
r2 = 0.9; n = 24. And CAW, h = 20.7 W.m2.°C-1 (19.1-21.5); r2 = 0.98; n = 69.

TABLE: CAW and WW Tsk, Tcvr, (Tcvr - Tsk) at maximum temperature setting.

Warmer n Tsk Tcvr (Tcvr - Tsk)

CAW 10 38.1 (0.3) 41 (1) 2.9 (1)
WW 8 39.2 (0.3) 40.7 (0.3) 1.4 (0.1)

WW versus CAW: Tcvr, p > 0.05: Tsk and (Tcvr - Tsk), p < 0.001. Heated skin area: WW =
1.55 m2; CAW = 0.95 m2.

DDIISSCCUUSSSSIIOONN
h of WW > CAW: 41.9 versus 20.1 W.m2.°C-1. But, (Tcvr -Tsk) CAW > WW: 2.9 versus 1.4°C.
Therefore the average HX at maximum temperature was similar: WW = 41.9 W.m2.°C-1 x 1.4°C
= 58.7 W.m-2; CAW = 20.7 × 2.9 = 60 W.m-2. Accounting for heated skin area, total heat gain
was: WW = 91 W; CAW = 57 W. CAW and WW Tcvr were similar. The higher CAW (Tcvr -
Tsk) arose only because Tsk CAW < WW: 38.1 versus 39.2°C. The higher Tsk and h mean that,
independent of heated area, the WW was a more efficient warmer than the CAW.
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FFAASSTTRRAACCHH  IINNTTUUBBAATTIIOONN  UUNNDDEERR  VVIISSIIOONN  UUSSIINNGG  TTHHEE  FFAASSTT
SSCCOOPPEE

OR Hung, MD

Department of Anesthesia, QEII Health Science Centre, Halifax, NS

IINNTTRROODDUUCCTTIIOONN
Tracheal intubation using the Fastrach LMA (FT) is a blind technique with a variable success
rate between 70% and 99%1. A newly developed portable flexible fiberoptic scope (Foley Airway
Stylet Tool (FAST), Clarus Medical, Minneapolis, MN) may be particularly useful in guiding
the tip of the endotracheal tube (ETT) into the trachea during intubation through the FT. The
goal of the study is to determine the effectiveness and safety of the FAST scope in  facilitating
FT intubation.

MMEETTHHOODDSS
After obtaining the IRB approval, healthy ASA I-II patients were studied. Under general anaes-
thesia, a proper size FT was placed to ensure easy ventilation. Tracheal intubation was then per-
formed using the FAST scope through the FT. The time to intubation through the FT, failure,
trauma, and sore throat were recorded. 

RREESSUULLTTSS
20 patients were studied. The demographics and results are summarized in the Table. All tra-
cheal intubations through the FT were successful. Manipulations of the ETT under vision using
the FAST scope were necessary to facilitate the advancement of the ETT in 6 patients. 

DDIISSCCUUSSSSIIOONN
While blind tracheal intubation using a FT has been shown to be effective, the data from this
on-going study show that the success rate can be improved when the FT is used in conjunction
with a FAST Scope under vision. These results suggest that when Fastrach LMA  is  used  in air-
way management, the use of the FAST can be helpful and may decrease the incidence of failed
intubation. However, the role of Fastrach intubation together with the FAST scope in the man-
agement of patients with a potential difficult airway remains to be unknown.

RREEFFEERREENNCCEESS
1.  J Clin Anesth 2000;12:581-585. 

Number of patient 20

Gender ( F/M) 12 / 8

Mean (" SD) Age, yr 60.8 " 19.6

Mean (" SD) Weightt, kg 79.0 " 14.4

Mean (" SD) Height, cm 165 " 8.8

Time to insert ETT (sec) 23.2 " 25.0

Failure to  intubate 0

trauma 3

Sore throat 5
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TTEENNSSIILLEE  SSTTRREENNGGTTHH  OOFF  1199  AANNDD  2200  GGAAUUGGEE  AARRRROOWW  
EEPPIIDDUURRAALL  CCAATTHHEETTEERRSS

Ban CH. Tsui MD MSc, and Brendan Finucane MB ChB

Department of Anesthesiology and Pain Medicine, University of Alberta Hospital, 
8440-112 Street, Edmonton, Alberta, T6G 2B7

IINNTTRROODDUUCCTTIIOONN
There are a few case reports of 19-gauge (19G) Arrow epidural catheters breaking during
removal.1 A recent study suggested that the 19G Arrow Flextip Plus catheter has an inherent
weakness in the distal 7 cm segment of the catheter due to a reduced metal density.1 This study
compares the mechanical properties of the 19G and 20G Arrow epidural catheters at room and
body temperature. 

MMEETTHHOODDSS
Ten samples of both 19G and 20G Arrow epidural catheters were studied. The distal 10 cm of
each catheter was suspended in an enclosed chamber, maintained at either 22°C or 37°C, using
an anesthesia humidifier. A pair of forceps was applied to each catheter 5 cm from the distal end
(fixed point), simulating the catheter being trapped by a vertebral structure. Another pair of for-
ceps (attached to a hand-held force scale) was applied just outside the enclosed chamber, 15 cm
from the catheter tip (traction point). This traction point simulates the site where the catheter
would be pulled during removal. The catheter was pulled slowly and the force required to frac-
ture the catheter was recorded.

RREESSUULLTTSS
There were no significant differences in tensile strength between the two different gauge
catheters at both temperatures.  All the 19G catheters fractured at the same site (5cm from the
distal end) at both temperatures. All the 20G catheters elongated at the 5 cm site but fractured
at the traction site.

DDIISSCCUUSSSSIIOONN
One of the important findings in this study was the difference in the location of the fracture sites
of different gauge catheters. The 20G catheters had similar tensile strengths as the 19G
catheters but fractured at the traction points rather than at the fixed sites. The likelihood of an
accidental breakage beneath the skin is less with a 20G catheter because the quality of the metal
coil in its distal end is more uniform than in the 19G catheter.

RREEFFEERREENNCCEESS
1.  Anesth Analg 2001;92:246-8


