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INTRODUCTION 
It is a common clinical impression that the 
traditional approaches to anaesthesia of the 
saphenous nerve (SN} do not produce effective 
surgical anaesthesia. We wished to determine if a 
more anatomically direct approach to the SN would 
result in a more efficacious block. We employed 
cadaver and clinical studies to address this 
question. 

METHODS 
Cadaver studies showed that the SN consistently lay 
in a fatpad deep to the sartorius muscle just above 
the knee. Transsartorial injections of methylene 
blue into this space, using a loss of resistance 
technique, consistently stained the SN (N=12, I00%}. 
With the approval of the University Ethics Committee 
we obtained consent from 20 ASA I volunteers to test 
the relative success rates of the different 
approaches. In a randomized order we performed the 
tran~sartorial (TS) SN block as well ~s the below 
knee'(BKFB) and the femoral para-condylar=(FPFB) field 
blocks in each volunteer. The area of anaesthesia 
was mapped by a blinded independent observer. A 
block was defined as "successful" if the 
anaesthetized area extended beyond the midcalf. The 
distal extent of the area of anaesthesia was also 
documented. We compared the number of successful 
blocks as well as the extent of anaesthesia produced 
by each technique, using Fisher's exact probability 
test with statistical significance set at p < 0.05. 

RESULTS 

Successful 
blocks 
(H=2O) 

Successful 
blocks that 
extended beyond 
the medial 
malleolus 

TS BKFB F P F B  

16(80%) 13(65%) 8(40%) 

TS vs. FPFB - p < 0.05 

ls/16 5113 218 
(94%) (39%) (25%) 

.i 
TS vs. FPFB - p < 0.05 
TS vS. BKFB - p < 0.05 

CONCLUSION 
We describe a transsartorial SN block that is easy to 
perform, more efficacious and provides more extensive 
anaesthesia than previously described SN blocks. The 
difference in the observed results may be explained 
by the fact that with the TS approach, the SN is 
blocked at a more proximal point in its course. 

REFERENCES 
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INTRODUCTIONz 
Ephedrine has historically been a vasopressor of 

choice in obstetrical anaesthesia. In our 
institution ephedrine is commonly drawn up each 
weekday in the obstetrical operating room for 
treatment of hypotenslon and may be used up to 24 
hours after dilutlon. Hospital pharmacy reference 
texts ~tate that ephedrine decomposes on exposure to 
light." The purpose of the study was to compare the 
hemodynamic efficacy of freshly prepared as opposed 
to ephedrine prepared three weeks previous. 
METBOD8$ 

Ephedrine sulphate was diluted with normal saline 
in plastlc syringes and stored in a room for 21 to 25 
days at 21C and having fluorescent lights. At the 
time of the experiment the ephedrine was further 
diluted to I mg per ml. 

Long Evans rats (n=4, 275 to 350 grams) were 
anaesthetized with halothane in oxygen. Arterial and 
venous femoral catheters were inserted. The arterial 
pressure and pulse rate were monitored using a Gould 
P23-ID transducer and the data stored on a PC 
computer for later analysls. Once the anaesthetic 
had stabilized for 20 minutes, the experimental 
solutions a) normal sallne (0.1 ml), b) fresh 
ephedrine (100ug in 0.1 ml) or c) three week old 
ephedrine (1OOug in 0.1 ml) were administered 
intravenously with 0.1 ml of saline as a flush. 
Every 20 minutes another experimental solution was 
given and the order of the solutions were randomly 
assigned. Each solution was tested a total of twelve 
times. Statistical significance was determined 
using Analysis of Variance and one sided Dunnett t 
test. 
RESULTSs 

The percentage change in pulse rate and arterial 
pressure was calculated from the mean of the data 
collected for 50 seconds before injection to the peak 
that occurred within 50 seconds after the in~ection. 

Saline * 

Fresh ** 
Ephedrine 

Old *** 
Ephedrine 

% A P % A p 
Pulse Art. 
Rate Press. 
+/- SEM +/- SEM 

2.7 2.1 
+/- 0.3 +/- o.5 

11.3 <0. 005 10.5 <0.005 
+/- 1.3 *re** +/- 1.3 *vs** 

11.8 <0.005 12.0 <0.005 
+/- 2.8 *vs*** +/- 1.8 *vs*** 

The data indicated there was a s~gnlficant 
increase in arterial pressure and pulse rate with 
both (fresh & old) solutions of ephedrine, compared 
to saline, but no significant change in the 
hemodynamlc variables between the two ephedrines. 
CONCLUSIONS~ 

There is no significant differences in the 
hemodynamic effectiveness of ephedrine in halothane 
anesthetized rats when injected as a freshly prepared 
solution compared to 21 day old ephedrine kept at 
room temperature under fluorescent lights. 
REFERENCESz 
i. Martlndale: The Extra Pharmacopoeia, 29th Edition, 
The Pharmaceutical Press, 1989. 
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INTRQDUCTION: Opiates are hypothesized to cause a 
vasodepressor effect by acting on the rostral vantrolateral 
medulla (RVLM) wherein lie neurons which control 
sympathetic tone. Using voltammetry which measures 
catecholamine oxidation currents (CA.OC) generated by 
adrenergic activity in these neurons, our objective was to 
demonstrate the in vivo effect of morphine on the RVLM. 

METHODS: Halothane anaesthetized rats were implanted 
stereotaxically with carbon-fibre electrodes to monitor 
CA-OC by differential normal pulse voltammetry. Mean 
arterial pressure (MAP) was monitored by a femoral arterial 
line. After stabilization, rats received either 
intracerebroventricular (icy) morphine 10/zg (n =5) followed 
45 minutes later by intravenous (iv) naloxone 1 mg-kg" or 
icy saline 5/Jl (n=5) followed by iv saline 0.45 ml. Changes 
in MAP and CA. OC were compared to baseline. 

RESULTS: The CA-OC was maximally depressed by 39 
percent 45 minutes following morphine (Fig 1). Naloxone 
reversed the effects of morphine and produced a significant 
21 percent rebound increase in the CA.OC. MAP was 
maximally depressed by 21 percent 45 minutes following 
morphine (Fig 1). This decrease in MAP was reversed by 
naloxone. Saline treatment had no significant effect on the 
CA.OC (ANOVA, p=0.321) or MAP (ANOVA, p=.531). 
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DISCUSSION: An increase in the CA.OC in the RVLM 
accompanies induced hypotension possibly by way of a 
baroreceptor reflex. However, our results suggest that 
morphine depresses adrenergic neurons in the RVLM to 
produce a vasodepressor effect. The rebound effect 
following the antagonism of morphine with iv naloxone is 
analogous to the observation of excessive sympathetic 
activity in post-operative patients receiving naloxone. This 
acute opiate withdrawal phenomenon is possibly mediated 
through the RVLM and if so, it may be prevented by 
attenuation of activity in this area. 

INTRODUCTION 
Preoperative airway examination includes assessment 
of necessary neck extension to approximate mouth and 
trachea axes which facilitates direct glottic 
exposure. While neck extension is considered the 
single best discriminating variable between an easy 
and a difficult airway, reduced neck extension can 
only be diagnosed by radiographs. In Malla~pati's 
airway classification study of 210 patients, = 7% of 
difficult intubations were missed; it is possible 
that neck extension evaluation would have enhanced 
that positive predictive value. This study tested 
the hypothesis, that decreased neck extension is a 
reliable predictor of difficult intubation. 
METHODS - Case  Control Study 
Thirty "difficult intubation" patients were matched 
post-laryngoscopy for age, sex, disease with 30 "easy 
intubatlon" patients. All 60 patients were given a 
Mallampatl airway classification by an observer 
blinded to their laryngoscopy grading. Distance 
measurements between mandibular tip to sternal notch 
in the neutral and extension neck positions were done 
with a tape measure; the difference was calculated. 
Neck radiographs were taken in similar positions; 
superimposition of the extension on neutral 
radiograph using C5 alignment allowed neck extension 
angles to be measured with a protractor. 
RESULTS 
Statistical analysis of clinical to radiographic neck 
extension was done using Chi Square and Pearson's 
correlation coefficient. 
T~RT.w. Is Correlation o f  Extension Distance with 
Intubation Difficulty 

Ext.- Neutral Distance 
Mean • SD (Range) 

# of Patients with < 5 
cm Neck Extension 

Difficult Control 

3.5• 0.8cm 6.0• cm 
(2-5 cm) (4-i0 cm) 

27 2 

Very good correlation existed between ext.-neutral 
distance and radiographic ext. angle, (r = 0.81). 
Using neck extension < 5 cm as a predictor of 
difficult intubatlon, sensitivity was 90%, 
specificity 93%, positive predictive value 93%, 
negative predictive value 90%, Chi square value < 
0.001. 
DISCUSSION 
Normative clinical data for neck extension has not 
been published. In this study 27/30 patients with 
difficult intubation and 2/30 controls had < 5 cm of 
neck extension. Little correlation existed between 
Mallampati intraoral classification and laryngoscopy 
findings of grades II and III if evaluation of neck 
extension was excluded. 
CONCLUSION 
Decreased neck extension assessed at the bedside is 
a predictor of unanticipated difficult intubation. 
Neck extensions of < 5 cm, in conjunction with the 
Mallampati airway classification, should become a 
routine part of airway assessment. 
REFERENCES= 
i. Bellhouse CP, Dore C. Anesth Intens Care, 1988; 

16: 329-37. 
2. Mallampatl SR, Gugino Laverne. Can Anaeeth Soc 

J. 1985/32: 4/pp. 429 - 34. 



ABSTRACTS A5 

NERVE STXM%~SATOR TECHNIQUES FOR LATERAL FEMORAL 
~ANEOU5 NERVE BLOCK 
Janet L. Shannon MD, Scott A. Lang FRCPC, Ray W. Yip 
FRCPC, Martin Gerard MD 
Department of Anaesthesia, Royal University Hospital, 
University of Saskatchewan, Saskatoon, Bask., S7N OX0 

FAILED SPINAL ANAES~ESIAz SPROTTE VS. NON-SPROTTE 
NEEDLES 
Robert A. Perverseff MD, Lesley-Ann L. Crone FRCPC, 
Robert A. Verity BSo, Ray W. Yip FRCPC, Jim Flath BA 
Department of~naesthsela, Royal University Hospital, 
Saskatoon, Saskatchewan, STN 0X0 

INTRODUCTION 
Lateral femoral cutaneous nerve (LFCN) blocks have 
disappointing success rates despite the ~arge volumes 
of local anaesthetics often recommended." This study 
was undertaken to test the hypothesis tha t success 
rates of regional anaesthesia of pure sensory nerves 
can be improved by localization of the nerve with a 
nerve stimulator. 
~i.nODS 
After Ethics Committee approval, 20 ASA I volunteers, 
16 males and 4 females, between the ages of 25 and 54 
(mean 34), u~derwent LFCN block by both a standard 
fan technlqu e~ and a nerve stimulator (NS) technique 
in a randomized, single blinded, cross-over study. 
The fan technique was performed using a S-bevel 22g 
needle inserted 2-3 cm. medial to the anterior 
superior iliac spine (ASIS), just caudal to the 
inguinal ligament. In the NS group, a 26g non- 
insulated needle attached to a nerve stimulator was 
inserted at the point of greatest paresthesia 
referred to the lateral thigh as elicited with a hand 
held transdermal nerve stimulator (mEasistim). This 
was assumed to be the approximate location of the 
nerve. The nerve was then further localized with the 
stimulating needle, accepting a paresthesia to the 
lateral knee at 0.6mAmp. 

Six cc's of 2% lidocaine with 1:200,000 
epinephrine were used for all blocks. Onset of 
anaesthesia was defined as numbness beyond the 
midpoint of a line drawn from the ASIS to the lateral 
knee Joint. Length of time for completion of the 
block and time to onset were measured. Adequacy of 
anaesthesia was assessed by a blinded observer twenty 
minutes post-lnjection by measuring the proximal, 
distal, medial and lateral distances from the 
midpoint of the llne from ASIS to knee joint. Length 
was expressed as percentage of this line's length and 
width was expressed as percentage of leg 
circumference at the midpoint of the line. 
Statistics were done using either a Fisher exact or 
a t-test as appropriate, with statistical 
significance accepted as p<0.05. 
RESULTS 
Overall success rates were 40% (8/20) for the fan 
technique and I00% ( 20/20 ) for the NS group 
(p=0.00002, Fisher exact test). Times from start to 
onset of block were 11.87 minutes (SD • 5.51) for the 
fan group and 8.95 minutes (SD + 5.0) for the NS 
group. Extent of blocks was 59.9% (SD t 16.9) 
length, 41.75% (SD • 15.2) width for the fan group, 
and 66.6% (SD + 14.4) length, 38.6% (SD • 8.18) for 
the NS group. Time to onset and extent of successful 
blocks were not statistically significant between 
groups (t-test). 
CONCLUS IONS 
The nerve stimulator technique for localization of 
the LFCN was superior to the fan technique with 
respect to block success; time to onset of block and 
extent of block were not significantly different 
between groups. We conclude that a purely sensory 
nerve can be accurately located with a nerve 
stimulator and can lead to greater success of 
regional anaesthetic techniques. 
REFERENCES 
1. Regional Anaesthesia, Vol. 17, No. 35, p.47. 
2. Cousins MJ. Neural blockade in Clinical 

Anaesthesia and Management of Pain, 2nd ed. 
1988, p. 429-31. 

INTRODUCTION 
In a retrospective study I, an increase in failure 
rates of spinal anaesthesia using Sprotte versus 
Qulncke needles was suggested. Needle design was 
postulated as a contributing factor, as some local 
anaesthetic could be injected outside the 
8ubarachnold space because of the Sprotte needle's 
long lateral opening. ~ Advancing the needle 1-2 mm 
after CSF appearance has been a suggested solution. 
The purpose of this study was to prospectively 
compare 8protte (SP) vs. non-Sprotte (NSP) needles 
(Quincke and Whltacre) with respect to failure, 
backache, pest-dural puncture headache (PDPH), and 
the incidence of neurologlc complications associated 
with needle advancement. 
METHODS 
Following institutional ethics approval, and after 
obtaining informed consent, 358 patients undergoing 
spinal anaesthesia were sequentially randomized into 
SP or NSP groups. A "failed spinal" was defined as 
lack of acceptable anaesthesia for the proposed 
surgical procedure following injection of local 
anaesthetic after CSF was identified. Follow-up is 
ongoing and consists of patient interview and chart 
review. Data were analyzed using the independent T- 
test and Chi-square test (p< 0.05 was considered 
significant). 
RESULTS 
The two groups were comparable with respect to age, 
height, and weight. Of 358 patients enrolled to 
date, there were 22 failures (6.1%), 8 of 172 (4.7%) 
in the SP group and 14 of 186 (7.5%) in the NSP 
group. After obtaining CSF, the needle was advanced 
in 71 of 172 (41.3%) of SP cases versus 29 of 182 
(15.9%) of NSP cases (p < 0.05). Post-up neurologlc 
sequelae occurred in 1 of 94 (1.1%) subjects with 
needle advancement versus 1 of 216 (0.5%) with no 
advancement. Both cases were transient and secondary 
to non-anaesthetic factors. There were 3 of 158 
(1.9%) patients in the SP group with PDPH and 6 of 
154 (3.9%) in the NSP group. Seven of 159 (4.4%) had 
backache in SP cases versus 17 of 155 (11%, p < 0.05) 
in NSP cases. 
DIS~SSION 
Our preliminary data failed to show a difference in 
failure rates between SP and NSP groups. Needle 
advancement did not increase the incidence of 
neurologlc complications. We therefore conclude that 
there is no difference in both failure or 
complication rates with spinal anaesthesia using 
Sprotte or non-Sprotte needles, given that 
familiarity with needle design results in appropriate 
modification of technique (i.e. needle advancement). 
REFERENCES 
1. Anesthesiology 1991 75:717-718 
2. Anaesthesia 1990 45:656-658 
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INTRODUCTION Doxacurium(D) is a long acting 
muscle relaxant suitable for cardiac patients. 
A prior study of D used with induction in ASA 
I-II patients, 18-70 yrs, resulted in mean 
onset times of 3.5 (80mcg /kg) and 5.4 minutes 
(50mcg/kg), for 90% twitch suppression 1. The 
purpose of the present study was to determine 
whether these onset times could be reproduced 
in 'elderly' CABG patients. We also wished to 
test the priming principle in this age group. 

METHODS 54 ASA III-IV patients of both sexes, 
aged 60-80 yrs, were randomized into three 
groups. All patients gave informed written 
consent. Neuromuscular block was assessed 
using an NMT 211 applied to the ulnar nerve 
and calibrated prior to induction. In order to 
ensure double blinding, Group A (priming) 
received divided doses of D - 5 and 45 mcg/kg 
separated by a 4 minute priming interval; 
Group B (high dose) received placebo and D 
80mcg/kg and Group C (control), placebo plus D 
50mcg/kg. 'Zero' time was taken from complet- 
ion of the bolused second dose. Induction was 
completed with a high dose narcotic. T1% was 
measured every 20 secs. Time 'i' was noted at 
70%, and time '2' at 90% T1 suppression. All 
patients were intubated at >70% twitch supp- 
ression with excellent intubating conditions. 

Data were analyzed using ANOVA, with a t- 
test for individual comparisons. The power of 
the design to detect a difference in mean 
onset time of 1 minute was 90%(u=0.05, B=0.1). 

RESULTS Time(minutes)[mean(SD)] 
,i,(70%) '2'(90%) 

Group A (priming) 4.3 (1.8) 5.4 (2.0) 
Group B (high dose) 2.8 (0.9) 3.7 (i.i) 
Group C (control) 4.5 (1.7) 5.6 (1.8) 

Onset of action of D was more rapid in 
the high dose group than in either the priming 
or control groups at both T'I' and '2'(p<0.05) 
There was no difference between the priming 
and control groups. However, two subgroups 
were found within the priming group; Ai(11 
pts) [mean T'I' = 3.0(0.80), T'2' = 3.9 
(0.77)mins] and Aii(7 pts) [mean T'I'= 
6.3(0.53), T'2'= 7.7(0.55) mins] (p<O.0001). 

DISCUSSION High dose D resulted in the 
fastest onset of neuromuscular block in 
elderly CABG patients. The use of priming with 
this drug did not appear to accelerate onset. 
However, two distributions were found within 
the priming group which may be related to LV 
dysfunction. This must be further clarified. 

REFERENCES I. Anesth. Analg. 1989;68:255-60. 

INTRODUCTION An emulsion of isoflurane in intralipid 
was prepared. Anaesthetic properties for the intra- 
venous (IV) administration in mice were determined. 
METHODS An Isoflurane emulsion was prepared by adding 
isoflurane to intralipid and shaking vigourously for 
3 minutes. 1,2,3,5 and 10 percent (vol/vol) solutions 
were prepared. 36 mice were given from 0.07 to 0.15 
mL of these preparations via a tail vein over 5 
seconds. General anaesthesia was Judged present when 
the righting reflex (RR) was absent. The LD50 was 
determined in 18 mice. Anaesthesia was induced and 
maintained in five mice by infusion of the 10% 
emulsion. Infusion rates were titrated to abolition 
of RR while maintaining spontaneous respiration, this 
corresponded to an absence of response to tail pinch 
with a haemostat. After 30 minutes the infusion was 
discontinued and the time to return of the RR 
response was measured. Survivors were observed for 4 
weeks for untoward effects. 
RESULTS The ED50 for loss of RR was 0.7 +/- 0.1mcL. 
The time to induction was brief (3-4 sec) 
approximating one circulation time. Return of the RR 
was observed in 14.5 +/- 7.6 sec. All signs of ataxia 
disappeared within 10 seconds of the return of the 
RR. The LDS0 was 2.4 +/-0.2mcL. An average infusion 
rate of 4.3 +/- ImL/100gm mln of the 10% solution was 
required to maintain anaesthesia. The average time to 
return of the RR was 193 +/- 35 seconds. In those 
animals who had successful IV cannulation no obvious 
untoward effects were observed over the subsequent 
four weeks. Inadvertent interstitial injection in the 
tail resulted in skin sloughing. Emergence followlng 
the 30 min infusion was similar to that seen after 
inhalational isoflurane anaesthetic of similar 
duration in a mouse. 
DISCUSSION The IV administration of a potent volatile 
anaesthetic agents in lipid emulsion has many 
advantages over the inhalational route. Delivery of 
the agent directly into the bloodstream circumvents 
equilibration with the anaesthetic circuitry and the 
lung's functional residual capacity resulting in 
rapid induction. Consequently, the IV route may 
expand the ability for the volatile anaesthetics to 
be used as sole induction agents. This method of 
delivery creates a valuable tool for elucidating the 
uptake and distribution of the volatile agents. Cause 
of death in the LDS0 experiment appeared to be a 
combined respiratory and cardiovascular collapse. 
Methoxyflurane has been given IV in lipid emulsion 1 
with thrombophlebitis and haemolysis as limiting side 
effects 2. Halothane has also been given in a lipid 
emulsion to the rat 3 and dog 4 with no noted 
idiosyncratic side effects. Our data indicates that 
the IV administration of isoflurane appears to be 
safe in mice and further larger animal studies are 
warranted assessing the physiochemical, pharmaco- 
kinetic, pharmacodynamic and toxicological, 
characteristics of this preparation. 
REFERENCES 

1. Anaes Analg 1962: 41:257-262 
2. Anaes'Analg 1968: 47:557-559 
3. Acta Anaesthesiol Scand 1984: 28:381-384 
4. Acta Anaesthesiol-Scand 1984: 28:385-389 



A B S T R A C T S  

EFFECTS OF PROPOFOL IN HUMAN VEIN RINGS 
VASOMOTION. 

Francisco Asenjo MD, Gilbert Blaise MD, Denise Normandin MD 

Department of Anesthesiology and Cardiothoraxic Surgery, 
Notre.Dame Hospital, University of Montreal, Montreal, CANADA 

A7 

INTRODUCTION: The precise mechanisms of Propofol (P) 
induced hypotension are not well known ( l ) .  Decreases 
of cardiac cont ract i l i ty ,  peripheral resistance, 
sympathetic output and venodilation have been 
reported. Potentialization of endothelium (E) 
dependent relaxation has also been advocated. In this 
study we measured the P's effects on tension of KCI 
precontracted intacted and denuded human safenous vein 
rings. 
METHODS: Veins were freshly obtained from 6 patients 
undergoing coronary bypass surgery. The velns were 
cleaned and rutted into 4-5 mm rings. In half of them 
the E was mechanically removed (E-) and the rings were 
suspended between 2 stirrups in organ chambers f i l l ed  
with bubbled (95% 02, 5% C02) K-R solution at 37~ As 
al l  patients were on Ca+channel blockers, 8-blockers 
and nitrates the rings were repeatedly washed with 
fresh K-R for 2 hr. One of the stirrups was connected 
to an isometric force transducer and a recorder in 
order to measure the tension. The rings were stretched 
to their  optimal passive tension, and then contracted 
with KCI 40 mM. At the plateau, increasing 
concentrations of P from 6xi0-7 to 6x10-4 M were 
introduced Into some organ chambers. The others being 
the controls. We tested the P's effects in veins E+ 
and E-. Results are expressed as mean i SEM and 
Student paired t - test  was used for s ta t is t ica l  
analysis w i t h  p <.05 as the level of significance. 
RESULTS: KCI 40 mM induced similar sustained 
contractions in human safenous rings with and without 
E (n = 8 per group). P produced a dose dependant and 
E independant relaxation in human KCI contracted rings 
(q)Fi . 
DISCUSSION: KCI depolarizes smooth muscles cells and 
induces contractions by stimulating Ca+ entry through 
the voltage-gated Ca+ channels. This type of Ca+ 
channels is blocked also by Nifedipine-like drugs. As 
P relaxes, KCI contracted human vascular rings at 
c l i n i ca l l y  used concentrations, i t  is a Ca+ antagonist 
and we think that this is one of the mechanisms of P' 
induced hypotension in human. We were not able to see 
any difference between vessels with E+ or E-, 
suggesting that in KCI constricted rings, vasodilation 
induced by P is not mediated through EDRF/NO or other 
vasodilators released by the E. 
REFERENCES: I. Br.J.Anae~th 65"IB4-18.9 
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INTRODUCTION 
Although a number of studies indicate that nondbpolarising 
neuromuscular (NDNM) synergy occurred for a combination of 
chemically unrelated compounds 1, others, however, demonstrated 
additivism only 2. Combinations of pipecuronium and vecuronium 
have not been studied before. The present study was undertaken to 
characterize the interaction of pipecuronium (P) and vecuronium 
(V) combination in humans. 
METHODS 
After institutional approval and informed consent, the potency of P 
and V was determined separately with single bolus administration 
of 10-40 i~g.kg "1 in 80 patients. In another 50 patients the potency of 
the following combinations: P+V respectively, 7+4, 7+6, 7+10 and 
7+15 i~g.kg'=was determined as well. Patients were anaesthetized 
with N20/O2(60:40) supplemented with fentanyl (4-5 mg.kg "1) and 
halothane (0.8%). Neuromuscular blockade was measured by a 
force displacement transducer-derived train-of-four (TOF) response. 
Responses were defined in terms of percent depression in the first- 
twitch (T1) height, and the dose-response curves were constructed 
after probit transformation of the responses (Fig.l). Isobolographic 
analysis was used (ED50 level) to define type of interaction between 
P and V (Fig 2). 
RESULTS 
The calculated T1 EDs0 doses were 15.6, 16.9 and 15.1 mg.kg "1 for 
P, V and P+VI respectively. The isobolographic analysis 
demonstrated additivism. 
DISCUSSION 
The dose-reponse cruves for the three groups did not differ from 
each other and the combination of P+V exerts no greater effect than 
that seen with either agent administered alone. 
REFERENCES 
1. Lebowitz PW et al. Anesthesiology 1980; 59:604-9 
2. Wand BE, Wand DR. Anaesthesiology 1985; 63:4-15 
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INTRODUCTION: An ideal analgesic method should be safe, 
inexpensive, easy to administer, with a rapid onset of drug effect and 
prolonged pain relief. Liposomc-encapsulated fentanyl (LEF) 
administered through the lungs has the potential to fulfil these 
objectives. Liposomes are microscopic vesicles which act as 
sustained release drug carriers. This study investigated the absorption 
kinetics of inhaled LEF in humans. 
METHODS: After institutional approval and informed consent, I0 
healthy volunteers (SM/5F) were studied. On separate occasions, 
each subject received 200 ug IV fentanyl or inhaled 2000 ug of a 
mixture of free (20%) and liposomc-encapsulated fentanyl (LEF). 
Regular frequent venous blood samples were collected for fentanyl 
concentrations (Cr,.) determined by RIA. The aerosol 
pharmacokinetics and the absorption profiles were determined using 
moment analysis and least-squares numerical deconvolution. 1 
RESULTS: Mean (.~.sd) age, weight, and height were 31.5 (.t.3.7) 
yr, 70.3 (_+_10.4) kg, and 169.8 ( !7 .0)  cm. Mean (.T_sem) Cr,, vs 
time profiles following the IV and inhalation of fentanyl are shown in 
the figure. Mean (_t_sd) To,,, C=,, peak absorption rate, time to peak 
absorption, and bioavailability following inhalation were 22.7 (_~_6.3) 
min, 1.15 (+0.36) ng.ml "t, 7.02 Ct_2.34) ug.min t, 16 (+8.0) min, 
and 0.12 C-E0.07) respectively. Mean (.~_sd) Cr=, at 8 and 24 hrs 
following the aerosol administration were 0.23 (..t_0.17) and 0.14 
C~_0.14) ng.nd "t respectively. The median terminal half-life was 570 
min for IV fentanyl and 702 rain for aerosol. 
DISCUSSION: The data suggest that this analgesic method offers 
the following benefits: (1) simple and noninvasive route of 
administration; (2) rapid onset of analgesia with avoidance of initial 
high Cr=; (3) prolonged analgesia; (4) inexpensive. Future studies are 
required to determine the optimal liposome composition which would 
produce a sustained stable Cr=. 
REFERENCES: I. .I Pharmacokin Biopharm 17:269-89, 1988. 
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IS TOLERANCE TO FENTANYL IN THE 
PRESENCE OF HYPOTHER2CIIA A DOSE 
D E P E N D E N T  P H E N O M E N A ?  
Michael W. Neumeister MD, Richard I. Hall MD,FRCPC, Gefeng Li 
MD and Gwen Dawe BSc 
Department of Anaesthesia, Victoria General Hospital, 1278 Tower 
Road, Halifax, Nova Scotia B3H 2Y9 

SYSTEM ANALYSIS APPROACHES MAY IMPROVE 
THE PRF~ICTABILITY OF MEASURED PLASMA 
CONCENTRATIONS OF ALFENTANIL 

H. E1-Beheiry MB BCh, E.S. Shelley FRCPC 
Department of Anaesthesia, Queen's University, 76 Stuart 
Street, Kingston, Ontario K7L 2V7 

INTRODUCTION: Enflurane (E) requirements may be reduced by 
hypothermia or fentanyl (FEN). ta A previous study reported the 
interaction and development of tolerance to the eff,.~cts of a low dose 
FEN infusion on enflurane MAC (EMAC) in the presence of 
hypothermia. 2 To determine whether a dose response relationship 
exists, this study examined the role of a high dose FEN infusion plus 
hypothermia on the development of tolerance. 
METHODS: This study followed the standards established by the 
Canadian Council of Animal Care. Dogs (n=9) weighing 
(18.5_+_2.2kgs) (mean+_.SD) were anesthetized using E in 02. Body 
temperature (TEMP) was maintained at the desired range utilizing a 
warming/cooling blanket and was recorded from the tip of the 
pulmonary artery and urinary catheters. End-tidal E concentration was 
measured via a calibrated Puritan-Bennett Anaesthesia Agent Monitor. 
EMAC was determined using the tail-clamp method, t EMAC was 
determined at 36-38~ (control), 33-35~ (33D), 28-30~ (28D) and 
following rewarming to 33-35~ (33 up) and 36-38~ (37 up). At least 
one week later, EMAC was again determined. Each dog then received 
a FEN infusion (90 ug.kg "~ bolus over 20 rain + maintenance infusion 
of 8 ug.kg'~.min~). EMAC was determined after 1 hr and then carried 
out at temperatures as in the initial study. A factorial analysis 
determined the effects of TEMP and FEN on EMAC. The predicted 
EMAC reduction was determined by adding the degree of EMAC 
reduction produced by FEN at normothermia to that produced in each 
dog at each temperature by hypothermia alone. 
RESULTS: EMAC remained unchanged between the two study 
periods (2.26+0.26 vs 2.25+0.25;p= NSD). Fig. shows EMAC 
reduction with hypothermia and the high dose FEN infusion. No 
hysteresis was observed during the rewarming phase. FEN reduced 
EMAC beyond that observed for hypothermia alone. The actual and 
predicted EMAC reduction differed at the latter 3 temperature 
measurements (Fig.). Factor analysis showed an independent effect of 
TEMP and FEN on EMAC reduction and an interaction effect. 
DISCUSSION: Hypothermia + a high dose FEN infusion reduced 
EMAC but the effect declined over time suggesting that tolerance was 
developing. Tolerance to the anaesthetic effects of FEN is not dose 
dependant and could be due to a receptor effect or changes in CNS 
drug permeability. The role of hypothermia in this process is 
unknown. 
REFERENCES: l.Anesthesiology 1982,57:485-88. 

2.Can J Anaesth 1989:36:sl 14. 
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INTRODUCTION 
Previous investigations reported prediction errors of - 3 0 %  
when measured alfentanil plasma concentrations (Cp) Awere 
compared to values predicted using compartmental analysiS. We 
computed the bias and the absolute prediction error for 
alfentanil Cp calculated by system analysis approaches. 
METHODS 
Application of system analysis approaches to predict alfentanil 
Cp levels for a given dose will formulate mathematical 
expressions to relate the input function [drug dosage regimen; 
m(t)] and the  output function [drug Cp values at different 
intervals; Y(t)]. According to system analysis theory: Y( t )~J  
G(0*mCl'-t) dt .... (Eq. 1). T is an integration constant, G(0 is 
the transient response function that correlates the input to the 
output function and (*) indicates mathematical convolution. 
G(0 and m(0 should be known to solve Eq. 1 for the predicted 
Cp values [Y(0]. m(0 is a specified drug dose input. G(0 was 
quantified from alfentanil Cp values measured at different time 
intervals after single bolus injections reported previously. A 
weighted mean was calculated for each sampling time. Using 
regression analysis, the weighted means were fitted to a tri- 
exponential expression thereby providing the term describing 
G(0. Alfentanil levels were predicted form Eq. 1 for a dose 
regimen similar to that used in a previous investigation (2). The 
measured values reported in (2) were compared to the predicted 
values by calculating the mean prediction error and the mean 
absolute prediction error. Computations were performed using 
the software "CTRL-C'. 
RESULTS 
The table below shows a comparison between the accuracy 
values of the predicted alfentanil plasma concentrations as 
calculated using compartmental and system analysis techniques 
for the same group of patients (2). 

Prediction Absolute prediction 
error error 
(Mean (bias) + SD) (Mean • SD) 

Compartmental 21.6 5: 23.4% 28.6 + 12.8% 
System analysis 14.5 4- 13.8% 20.3 • 9.62% 
DISCUSSION 
Using system analysis approaches may provide more accurate 
predictions of plasma alfentanil concentrations than using 
compartmental analysis techniques. The fewer assumptions 
required and the absence of "nonmeasurable" quantities, e.g. 
volume of distribution, in the kinetic derivation may have 
contributed to the apparent superior effectiveness of the system 
analysis approaches in predicting drug levels of alfentanil. 
REFERENCES 
1. Lemmens HJM et al. Anaesthesia 1988; 43:850-856. 
2. Fragen RJ et al. Br J Anaesth 1983; 55:107%1081. 
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ISOFLURANE ANAESTHESIA DOES NOT AFFECT 
INTRAVENOUS CYCLOSPORINE PHARMACOKINETICS 
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FRCPC, 
Departments of Anaesthesia & Medicine, 
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Propofol Modulates the Single-Channel Kinetic Properties 
of GABA A Receptor Channels 

Beverley A. Orser MD, FRCPC, Lu-Yang Wang MSc., John F. 
MacDonald Ph.D., 
Dept. of Anaesthesia, Sunnybrook Health Science Centre, Dept. 
of  Physiology, University of  Toronto, Toronto, Ontario MSS 
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Cyclosporine (CsA) is a common 
immunosuppressive agent administered to 
many transplant patients. Some anti- 
rejection protocols require the parenteral 
administration of CsA prior to unclamping 
of the graft vessels. Following oral 
ingestion, isoflurane anaesthesia has been 
shown to impede absorption of CsA I, 
however, the affects of isoflurane 
anaesthesia on CsA pharmacokinetics and 
hepatic clearance following parenteral 
administration have not been studied. We 
therefore studied the affects of a three 
hour isoflurane anaesthetic on CsA 
pharmacokinetics in the rabbit. 

METHODS: With IRB approval, 5 adult New 
Zealand rabbits were studied. Under 
ketamine anaesthesia, a chronic jugular 
vein and carotid artery cannula were 
inserted. The animal was then allowed to 
recover for two days. CsA (3 mg'kg-~,iv) 
was then administered and 1 ml of arterial 
blood was withdrawn at .17, .25, .5, i, 
1.5, 2, 4, 6, 8, and 24 hrs for 
determination of blood CsA levels using 
high performance liquid chromatography. 
Twenty-four hours later the same animal was 
anaesthetized with isoflurane (2%) and 
nitrous oxide (70%) for three hours. A 
bolus of CsA (same dose) was given 
following induction and venous blood 
samples for CsA levels were taken as 
before. Blood levels were expressed as 
area under curve (AUC) and CsA clearance. 
Paired Student's t-test was used for 
statistical comparison. 

RESULTS: There was no difference in blood 
CsA levels (AUC:3513• vs 3395• 
Figure) and CsA clearance (0.85 vs 0.88 
L'hr -~) before and after 3 hours of 
isoflurane-nitrous oxide anaesthesia. 

DISCUSSION: This study suggests that a 3 
hour isoflurane-nitrous anaesthetic has no 
significant effect on CsA pharmacokinetics 
following single iv bolus administration, 
in the rabbit. Therefore, the hepatic 
clearance of CsA and thus blood levels 
should not be affected by a general 
anaesthetic and the loading dose or dosing 
interval of CsA need not be altered. 

REFERENCES: i. Anesth Analg 72:801-4,1991. 

Introduction: Propofol potentiates GABAergic transmission; 
and, an increase in GABA-regulated chloride flux is thought to 
contribute to propofol's anaesthetic properties (1). To determine 
the mechanism by which propofol enhances chloride 
conductance, we studied the effects of propofol on the kinetics 
of GABA A channels using single channel analysis techniques (2). 

Methods: Murine embryonic hippocampal neurons were studied 
in dissociated cell culture as previously described (3). Electrodes 
contained (raM): CsCI 140 or cholineCl 140, the bath contained, 
NaC! 140 or cholineCI 140. Outside-out membrane patches 
were formed using standard techniques and voltage clamped to - 
60 inV. Currents were amplified (AXO-PATCH, Axon 
Instruments) and measured using the 50% threshold crossing 
method (PClamp 5.51, Axon Instruments). Results are reported 
as mean + SEM. 

Results: Propofol (2 IL,M) activated channel openings in all 
outside-out patches tested (n=5). Open events had at least two 
current amplitudes (21 pS, 28 pS), the main open state, had a 
chord conductance of 28.9 + 1.53 pS. Histograms of the 
duration of channel opening were well described by the sum of 
two exponential functions (Table 1). Propofol (2 paM) increased 
the frequency of GABA (2 In-,M) evoked currents; GABA = 1.94 
+ 0.33 events/see, GABA + Prop = 4.88 + 1.27 events/see (n=4, 
p<0.05, paired Student's t-test), without altering single channel 
conductance or the time constants channel opening. 

Discussion: Propofol evoked channel openings with 
conductance levels similar to those previously reported for the 
GABA receptor-channel (4). Propofol increased the frequency 
of GABA-activated channel openings but did not change the 
time constants of the open state. Our results suggest that 
propofol increases the probability of channel opening rather than 
altering the intrinsic dwell state of the channel. The single 
channel kinetic properties of propofol closely resemble those of 
barbiturates and endogenous neurosteroids such as 
pregnanalone, suggesting these agents influence GABA A 
channel function through a common effector mechanism (4). 

Table 1. 
patches conductance 

n= (pA) 
propofol 2 ~M 5 1.50+0.04 
GABA 2 FM 6 1.56+0.07 
propofol + 5 1.59• 
GABA 
1. Brain Res., 542, 225 
2. Pflugers Arch., 391, 85 

open time constants 

t l  , 'r 
0.43+0.09 3 . 2 6 + 0 . 6 5  

0.51• 3.20r 
0.50r 3.37+0.09 

3. L Physiol., 432, 483 
4. J. Physiol., 456, 215 
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CAFFEINE HALOTHANE CONTRACTURE TEST 
(CHCT) AND THE GRACILIS MUSCLE. 
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Software-Controlled Drug 
Infusion System 

D. John Doyle MD PhD and Thomas C.Y. Chau BASe 

Department of Anaesthesia, The Toronto Hospital frGI-I) 
Department of Electrical Engineering, University of Toronto 

INTRODUCTION 
The only available test for the diagnosis of malignant 
hyperthermia (MH) is the CHCT which requires a muscle 
biopsy. The muscle most commonly used for performance 
of the CHCT is the vastus lateralis so most information 
about the test derives from this muscle. In our laboratory, 
gracilis muscle has been used for the past five years. 
Therefore, we compared the gracilis muscle with the vastus 
lateralis. 
METHODS 
Four hundred MH susceptible (MHS) patients were studied. 
For half the patients, vastus lateralis muscle was excised 
while gracilis muscle was obtained from the remainder. 
Both groups were equally divided between male and 
female. All patients were between 20 and 50 years of age. 
The CHCT was performed using the North American 
protocol 1. The parameters measured and compared using 
unpaired t-tests were: 3 % halothane contmctures in grams 
(normal < 0.7 grams); mM caffeine required to raise the 
resting tension by 1.0 gram in the absence of halothane, ie. 
the caffeine specific concentration (CSC) (normal > 4.0 
mM) and mM caffeine required to raise the resting tension 
by 1.0 gram in the presence of 1% halothane (CSCH) 
(normal > 0.4 raM). 
RESULTS AND DISCUSSION 
It was shown that twitch tensions and twitch tension/CSA 
are longer and therefore better, with the gracilis than with 
the vastus lateralis muscle. All control samples using 
gracilis muscle have been negative, while the same is not 
true of vastus lateralis controls. Thus, it is our observation 
that there is better diagnostic discrimination using the 
gracilis than the vastus lateralis muscle. Gracilis muscle 
has the same ratio of type I:II fibres as vastus lateralis, i.e. 
one third type I, and two thirds type II fibres. No 
difference between groups was found comparing specificity 
and sensitivity of the test results. Finally, muscle biopsies 
from gracilis muscle appeared to be superior to vastus 
lateralis since patients recovered more quickly, the scar 
appears aesthetically better and residual numbness rarely 
Occurs .  

REFERENCE 
1. Larach, M.G. Standardization of the Caffeine 
Halothane Muscle Contracture Test. Anesth. Analg. 
69:511-5 (1989). 

INTRODUCTION Computer-aided continuous infusion (CACI) of intmvanous 
drugs is of interest in several 10mnchas of medicine, aspeda~ in anaasthes~ 
and intensive cars Such techniques offer the potential to deliver drugs based 
on phmmamldnetic principles P,2I. Ordinan~, one see~ to maintzn patient 
drug ~ at a particular selected level, for e0Qmple a pa~lar  choice 
of fantanyl concedrat~ known to produce satJsfacteq anaesthesiz In a 
I]/pical,CACI system, a computer software program controls an infusk~ DUmp 
mrougn a communications ~ At periodic inteerals (e.g. ev.e~ minute) 
the software changes the infusion rate in order to rn~ntain the predicted drug 
corombal~ at a chosen level. The relalJon~ip between drug infusion rate 
and predicted drag level is modeled using a phannacol~ model. In this 
re~t,, we d .escn_~ a CACls~ste~n. based on an IeM.~ampabl~ computer 
ooving an infusion pump. me system is programmed to handle a variety of 
drugs used in anaesthesia ~ng a three-compaxtment phannamldnetic model. 

HARDWARE The hardware components of the soffware-,qe~led intravenoos 
infusion system consist of an Abbott Series 4 infusion pump with RS488 
communication interface, an AT compa~ble computer with one RS232C serial 
interface, and a RS488 - RS232C converter. The infus~ pump can deliver 
drug between the r~e of 1 and 999 ml./hr with the rate resolution of 1 ml./hr. 
The communications inte~ce allows it to be remote controlled fully by the 
computer. The infusion pump can run on betteff for patient transportation 
purpose~ The computer acts as the controller of the system. It monitors and 
adjusts the rate of the infusion pump at 5 second intevais. The intenral period 
depends on the speed of the computer as well as the communication speed on 
the communication data link. The computer must be able to process all the 
data as they arrive, and the data link must have anough 'dme to transfer datz 

SOFTWARIE The software for the infusion system is conslxucted on a software 
platform which performs pump communication fundJons and verifies pump 
ope-a~ The ~sion cont~ proo~n perfom~ appZ:etion ~ func~ns 
only. Prirnan~j, it polls the pump eveq 5 seconds to get the k~JsJon rate, as 
well as.any, st~us ind" ..r In the ~ the program calculates the drug 

in me patient's cenea compartment, and estbnates the new 
infusion rate for the interval using the equations pe r ta~  to a three- 
compadment phannacddnetJc mode]. During drug infusion, they systam can 
be in one of three modes: nonna/, bo/us, and wa/t. The norma/mode 
indicates the patient drug concentration in the central compartment is within 
preset..l~und~ The bo/us mode ind'r~_ _~ the drug concentration is beJmv 
accepzaue range, and a high rate infusion is being der~/ered. The wa# mode 
indicates t t~ the drug conombation is above acceptable bounds and the pump 
is stopped to wait for the conca~b~on to drop. The bolus and wait modes are 
used when the operator changes the target drug concenbat~ during infusion 
or when the conceflbat~ falls out of range, (It is possible for the 
concentration be out of range because the infusion pump ~ not be able to 
deliver the exact desired infusion rate due to the rate res~on comb~nts). 
The program determines which mode it is entering in each interval I~zsed on 
the mode of the previous interval and the amount of drug estimated to be in 
the patienL When the program statls, it is driven by lime and rate change 
request~ Actions are only activated at inte~aJ boundams to allow accurate 
drug amount deterrninat~n in the pa~ent, L&, if the rate change or st?p 
request is received 1 second after the intewaJ started, the action would rake 
place 4 seconds later. The overall operation of the software allows ma~dmal 
status reporting where= the direct use" control over infusion device is kept to 
a minimum to reduce human enor. 

REFERENCES 
[1] Greenbbtt DJ, Koch-Weser J. Clinical pha,-macokJ~ NEJM (1975) 293: 
702-705 (part 1), 293:964-970 (pert2) . . . . .  
[2] Stanski DR. The role of phannaco~netics in anaestnesiz application to 
mzz'avenous infusions. A n a ~  Inter= Care (1987) 15:7-14. 
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PHARMACOKINETICS OF ATRACURIUM IN 
PREGNANT WOMEN 
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FLUMAZENIL REVERSES CENTRAL EFFECTS OF MIDAZDLAM AFFER 
ANAESTHESIA. 

David R Bevan MB, R Gilles Ploutde MD, Francoise Zaharia MD, JW Donald 
Knox MB, Susan Bale MD, C Brian Wardner MD. 
Departments of Anaesthesia, Vancouver General Hospital, Royal Victoria 
Hospital Montrdal, Centre Hospitalier Universit6 Sherbrooke, Halifax Infirmary, 
St. Michael's Hospital, Toronto, St. Paul's Hospital, Vancouver. 

INTRODUCTION: During caesarean section the clearance of 
pancuronium and vecuronium is increased resulting in a 
shorter elimination half-life (1,2). The aim of the study was 
to describe the pharmacokineUc parameters of atracudum 
in pregnant women (PW) and to compare them to those of 
nonpregnant women (NPW). 
METHODS: With hospital ethics committee approval and 
written informed consent six ASA I PW and eight ASA I 
NPW were included in this study. For pregnant women left 
pelvic tilt was used and fentanyl and atracurium besylate 
(0.2 to 0.3 mg.kg -1) were given only after clamping of the 
umbilical cord. Blood samples were withdrawn via a 
heparinized venous catheter on the side opposite to the 
site of drug injection at the following times: 0, 1, 2, 3, 5, 7, 
10, 15, 20, 30, 45, 60, 80, 100 min. Samples were placed 
in ice, centrifuged, acidified to pH 4-5 with sulphuric acid 2 
moI.L -1 and the serum was frozen at - 70 Q C until 
analyzed. Plasma concentrations ot atracurium were 
measured by a specific HPLC assay: limit of detection of 
31.25 ng.ml "1, mean coefficient of variation 3.1 to 8.6 % 
and linearity from 31.25 to 8,000 ng.ml-l(3). Data were 
fitted to a two-compartment open pharmacokinetic model 
using SIPHAR least-square fitting program with an inverse 
weighting of the predicted square (1/Y 2) drug 
concentrations. Pharmacokinstic parameters were dedved 
according to standard formulae. Data from both groups 
were compared using Student-t test and a p < 0.05 was 
considered significant. 
RESULTS: Apart from body weight, both groups were 
similar for all data studied. Pharmacokinstic results for PW 
and NPW respectively were: tl/2(x 2.33 + 0.86 vs 2.22 + 

0.91 rain; tl/211 15.96 + 3.32 vs 17.81r 3.55 rain; MRT 
17.57 + 4.30 vs 17.61 + 2.67 rain; Clearance 7.60 + 1.33 
vs 6.56 + 1.27 mLkg-l.min -1 and Vdss 0.136 + 0.035 vs 
0.120 + 0.02 L.kg -1 . 
DISCUSSION: The elimination of atracurium is not modified 
by the physiological changes of pregnancy. This 
discrepancy between atracurium and vecuronium or 
pancuronium might be due either to a different protocol ie 
administration of the drug before or after clamping of the 
umbilical cord or most probably to the unique mode of 
elimination of atracudum which has plasma degradation as 
the most important mechanism for its termination of action. 
REFERENCES 
1. Acta Anaesth Scand 1978; 22: 327-33. 
2. Anesthesiology 1984; 60: 569-74. 
3. J Chromatogr 1990; 529: 319-27. 

INTRODUCTION 
The induction of anaesthesia with midazolam is associated with delayed 
awakeningL '1"he purlx~e o1" this study was to evaluate the effectivene,~ of the 
benzodtazepine antagonist flumazenil, when given at the end of surgery, in 
reversing the central depreas,'lnt effect of midazolam. It 9 addition, a comparison 
was made of recovery from anaesthesia using the midazolam-flumazenil 
combination with that from thiopentone. 

METIIODS 
After Institutional approval and informed consent, 102 patients took part in a 
multicentre study. All were ASA 1-III, male or non-pregnant female, undergoing 
surgery anticipated to last < 2 hr. They were randomly allocated into 3 groups. 
After fentanyl, 2 g.kg "~, anaesthesia was induced with midazolam, 0.2-0.3 
mg.kg "t (Groups 1 & 2) or thiopentone, 4-6 mg.kg 4 (Group 3). Anaesthesia was 
maintained with NaO/O2,fentanyl and isofluranr (ET 0.5%) and vecuronium 
which was reversed with neostigmine (0.036 mg.kg "l) and glycopyrrolate (0.007 
mg.kg't). Isoflurane was stopped 5 rain before the end of surgery. Sedation was 
assessed by a 5-pt (l--asleep, 5=alert) Observers's Assessment of Alertness/ 
Sedation (OAA/S) scale based on responsiveness, speech, facial expression and 
gaze z. Adverse effects were recorded. 10 rain after surgery patients received, 
blindly, 2 ml solution, over 15 sac, of either flumazenil 0.2 rag, or saline 
(placebo) if the OAA/S was <5. Patients in groups 2 & 3 received placebo and 
those in group 1 received flumazeniL A further 1 ml solution was administered 
and repeated every rain until either OAA/S had returned to 5 or a max of 10 ml 
had been given. OAA/S assessments were performed <24 hr before surgery, 
before anaesthesia, end of surgery, prior to first injection of solution (baseline) 
and at 0,5,15,30,60,90,120,150,180 min after administration of study drug. 

RESULTS 
There were no differences in age, weight, duration of surgery, or doses of 
fentanyl, midazolam among groups. Initial recovery occurred more rapidly after 
thiopantone. However, 5 rain after administration of study drug (mean dose 
0.75 0.25 rag) recovery in the ftumazanil group matched that of thiopentone and 
was more rapid than in the placebo group, and was sustained. Adverse effects, 
particularly nausea and vomiting and respiratory disturbances were more common 
after thiopentone than after midazolam (P<0.05). 

TABLE OAA/S Score--rain post drug Mean SD *P <0.01 

Op Base 0 5 15 30 60 

1 1.8 1.0 43 0.9 43 0.9 4.4 0.8 4.4 0.8 4.4 0.8 

2 1.9 1.0 "3.3 1.3 "3.5 1.2 3.9 1.0 4.1 0.8 4.5 0.7 

3 '2.7 1.3 4.1 1.1 4.3 1.0 4.6 0.7 4.6 0.6 4.7 0.5 

DISCUSSION 
It is concluded that after surgical procedures lasting less than 2 hr recovery from 
anaesthesia occurs more slowly when induced with midazolam than with 
thiopentone. However, if flumazenil is administered at the end of surgery 
recovery occurs as rapidly as after thiopentone. In addition, midazolam is 
associated with fewer adverse effects than thiopentone. 
REFERENCES 
1. Anaesthesia 1986;41:1001-6. 
2. J Clin Psychol Pharmacol 1990;1:244-51. 
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HEMODYNAMIC EFFECTS OF NEUROMUSCULAR BLOCKADE 
ANTAGONISM WITH EDROPHONIUM AND ATROPINE, OR 
NEOSTIGMINE OR PYRIDOSTIGMINE WITH GLYCOPYRROLATE. 

John E. Cannon, MD and John B. Watson, MD. 

Department of Anesthesia, St. Boniface General Hospital, 409 
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P U L M O N A R Y  A N D  S Y S T E M I C  F A T  E M B O L I S M  
A F T E R  C E M E N T E D  A R T H R O P L A S T Y  
R.J. Byrick MD, J.B.M. Mullen MD, D.F. Wigglesworth BSc, Dept. 
of Anaesthesia, St. Michael's Hospital, 30 Bond St., Toronto, Ontario, 
M5B IW8, and Pathology Dept., Mt. Sinai Hospital, University of 
Toronto 

INTRODUCTION. During neuromuscular block antagonism 
edrophoniuml(E) and pyridostigmine2(P) are thought to have 
more favorable cardiovascular profiles than neostigmine(N). 
We compared the heart rate (HR) and blood pressure (BP) 
responses of reversal of vecuronium with equlpotent doses 3 
of E/atropine(A) [0.88 mg/kgl]10pg/kg], N/glycopyrrolate(G) 
[0.045 mg/kg l l l 0  /~g/kg], and P/G [0.30 mg/kgU8 pglkg]. 
METHODS. After approval from the Ethics Committee of the 
Univ. of MB and informed consent, 36 ASA I or II patients 
were randomized in a double-bl ind study to receive one of 
the three reversal combinations at 10% recovery of TI(EMG) 
during isofturane/N20/sufentanil anesthesia. Cardiovascular 
parameters were measured by EKG and indwelling arterial 
cannulae, recorded continuously on a recorder. Anesthetic 
concentrations were heald constant for 30 min prior and 15 
after reversal, and then anesthesia was terminated. 
Hemodynamie responses were measured 5 and 1 rain prior 
and 1,2,3,4,5,6,7,8,9,10,15,20,30,45, and 60 rain after 
reversal. Comparisons were made with ANOVA and the 
Bonferroni correction, with ,~ considered significant. 
RESULTS. Control vatues did not differ among groups. HR 
(Table I) was Increased at 1 min in the E group, from 1 to 10 
rain in the N group, and from 1 to 15 min in the P group. 
Groups N and P differed from E, but not from each other. HR 
was less in N than E at 60 min but higher than control. BP 
changes were not different between groups, but systolic BP 
rose transiently in each group 2 to 4 rain after reversal. 
DISCUSSION. Given the doses studied, E/A had the least 
effect on HR. Excessive G was given in the N and P groups. 
REFERENCES. 
1. Anesthesiology 57: 262-66, 1982. 
2. Curr Ther Res 18: 377-86, 1975. 
3. Anesthesiology 66: 471-76, 1987. 

TABLE I - HEART RATE RESPONSE (mean=SD) 

TIME E/A(n=12) N/G(n=12) P/G(n=12) 
(mint (bpm) (bpm) (bpm) 

-5 65.6• 63.3• 65.3• 
-1 65.6=12.6 61.2• 65.0• 

1 71.1• 85.5=16.1 te  83.7• t e 
2 67.3=20.2 85.2• te  87.0• t e 
3 67.1• 80.2• 85.2• e 
4 64.5• 75.2• e 81.3• e 
5 63.2• 73.2• 77.9• 
6 64.1=14.9 70.2=10.2t 75.9• t e 
7 63.3=13.2 69.7+10.6 t 75.1• 
8 62.7=12.4 70.3• e 73.5• 
9 63.1• 69.7• 73.3=22.0) e 

10 63.5• 68.8• 73.1=22.0) e 
15 63.2• 63.7• 71.5• en 
60 82.5• n 70.2• t 81.0• 

t = significant increase within 
e = different from E group 
n = different from N group 

group 

INTRODUCTION: Fat and marrow embolism of the lung can occur 
during cemented anhroplasty (CA). A bilateral CA in mongrel dogs 
produces massive fat embolism. Because of the semi-liquid 
consistency of marrow fat and high pulmonary artery pressure (PAP), 
the lung filter may not be effective and systemic fat emboli may 
result. Whether fat can traverse the pulmonary circulation and reach 
the brain within minutes to hours of CA has not been studied. 
METHODS: Seven mongrel dogs were anaesthetized. PAP was 
continuously recorded. In 3 dogs, serial lung biopsies were made at 
1, 5, 15, 30, 60 and 120 minutes after CA. The area and diameter of 
vessels occluded by fat were calculated for 150 emboli in each biopsy. 
in 3 dogs, post-mortem lungs, heart, kidney and brain were removed 
3 hours after CA. Tissue samples were processed for histological 
examination and sections were evaluated for fat emboli using 
quantitative morphometry ~. The ratio of area occupied by fat emboli 
to total area examined is equivalent to the volume proportion of tissue 
occupied by fat (Delesse's Principle). The number of fat emboli and 
volume proportion of tissue occupied by fat after CA in each organ 
was assessed. In one dog, morphometry was done 3 days al~er CA 
and the heart, lungs and brain were removed. 
RESULTS: Serial biopsies showed fat in progressively smaller lung 
vessels over the 2 hr study period (table). At 120 rain afier CA, 91.8% 
of emboli were in vessels less than 10p diameter, significantly less 
than (p<0.001) the 69.1% at 1 min after CA. PAP increased from 
14.8 to 36.5 mm Hg within 1 min and remained elevated (25.6 mm 
Hg) at 2 hrs. 

Lung Biopsy Time No. of vessels No. of vessels 
after CA diam > 10 p diam < 10 p 

1 minute 139" 31 l* 

5 minute 77 373 

15 minutes 78 372 

30 minutes 56 394 

60 minutes 41 409 

120 minutes 37 413 
denotes significant dllterence lrom the 12U minute biopsy 

Fat was found in the brain, lung and kidney of dogs studied 
at 3 hours and in the dog studied 3 days after CA. No dog had a 
patent foremen ovale on post-mortem examination. The mean size of 
vessel occluded in the brain was 9.0:1:1.0 p and in the kidney 14.4 
:1:2.3 p. The % of volume occupied by fat was 0.17:1:0.02 in brain 
and 0.019:1:0.006 in kidney. 
DISCUSSION: This study reports pathological evidence that within 
minutes of CA, fat exposed to increased PAP moves from larger to 
smaller lung vessels. Within 3 hours, fat appears in the systemic 
vasculature persisting for up to 3 days after CA. Whether fat causes 
peri-operatlve multiple organ dysfunction remains unproven. 
REFERENCE: 1) Can J Anaesth 1987;34:336-42 



ABSTRACTS 

OPERATIVE BLOOD LOSS AND SURVIVAL IN ADULT LIVER 
TRANSPLANTATION: CLINICAL AND LABORATORY PREDICTORS 

J R Klinck MD, F Ortiz MD, J Pedersen MD and MF Smith 
Departments of Anaesthesia, Addenbmoke's Hospital, Cambridge, UK 
The Toronto Hospital (General Division), Toronto, Ontario 

AI9 

INTRAVENOUS DEAD SPACE AND PATIENT 
SAFETY IN PATIENT-CONTROLLED ANALGESIA 
D. John Doyle MD PhD FRCPC, Stephan P. Nebbla MD FRCPC 

p 

The Toronto HospitaJ (TGH) and the Hospital for Sick Children 
Toronto, Ontado, Canada 

Introduction: PublL~had data on prediction of mortality following liver 
transplantation is limited..Associations between diagnosis, preoperative 
coagulation status, operative blood loss and survival have been 
demonstrated but the extent to which outcome is predetermined by 
patient characteristics and disease severity remains unclear. Since 
important preoperath/e and operative variables may be modified by 
therapy, this study allempted to identify those which might influence 
blood loss and survival independently of underlying disease. 

Methods: C~inical and laboratonj data were collected from 155 first time 
adult liver transplant recipients between January 1989 and Mamh 1992. 
Operative blood replacement and 90-day survival were the only outcome 
variables assessed. The following were included in the analysis: age, 
sex, weight, diagnosis, previous upper abdominal surgery, proven 
varices, ascltes, prothrombin time, platelat count, plasma sodium, urea, 
bilirubin, albumin, cold ischaemic time, durat:,on of surgery, surgeon, 
operative urine oulput, use of aprotinin and operative blood replacement. 
26 patients were removed from the analysis because of missing data. 
Preoperative creatinine was not analysed because of recognized 
inaccuracy at higher bilirubin concentrations and because this value was 
unobtainable in a number of the remaining patients. Reliable data on 
preoperative encephatopathy could not be obtaine~l in a significant 
number of patients. Statistical analysis was by slepwiss linear and 
Iog[stio regression. 

Results: Complete data was obtained in 129 patients, of whom 24 had 
died at 90 days post transplant. The following models were derived: 

blood replacement = isch time+Na+p/atelets+age+sex+PT (R2=0.25) 

90.day survival = blood rep/+urine ou~put+ascites+ surgical time 

Parameter estimates were as follows: 
osrameter coelticient P-valse 
isch time 0.01~ 0.001 
Na -0.006 0.002 
plataleta -0.051 0.005 
age -0.002 0.009 
sex (F-") -0.049 0.041 
blood repl -6,509 0.012 
urine output 0.443 0.022 
ascites .0.180 0.021 
surg time -2.355 0,041 

Discussion: Neither diagnosis, previous surgery, surgeon, use of 
aprotinin nor indicators of renal function influenced blood requirement 
when other variables were r for. Ischemic time contributed 
significantly, possibly reflecting more difficult surgery. However a 
causative effect is possible since duration of surgery did not predicl blood 
requirement in this series. Blood replacement wasthe strongest 
independent predictor of survival, and the presence of asoltes the only 
preoperative variable contributing. Operative urine outpul end surgical 
time, though probably also related to disease severily, appeared to 
influence survival independently and a causative role cannot be 
excluded. These data indicate that some factors predicting blood loss 
and survival may be influenced by pedoperative management. 
Treatments affecting these might be expected to alter outcome, and 
prospective controlled trials should be pursued. 

INTRODUCTION Patient controlled analgesia (PCA)[1] consists of a 
pump which accepts demands for analgesia from a push-button 
operated by the patient. When a demand is granted, the pump 
delivers a preprogrsmmed dose of analgesic into a sideport in the 
patient's intravenous (IV) line. A badr IV infusion ('baseline' or 
"carrier" Infusion) then carries any injected drag Into the patient. As a 
safety feature, the pump is programmed so that for a period (usually 
5-15 rain) following the delivery of a dose, further requests are 
ignored. This interval is selected so that at the end of the lockout 
period the patients should be able to sense whether or not the last 
dose was adequate. Typical time requirements for PCA machines to 
deliver drug into the dead space depend on the dose size and pump 
model, but are typically well under one minute. Patient lockout times 
usually range from 5 to 15 minutes. As the flush time approaches the 
Iockoul interval, patients will be unable to determine if a particular 
dose of analgesic is adequate prior to the end of the lockout interval. 
in this report we present a quantitative analysis of this problem. 

ANALYSIS In this analysis the variable of central interest is the time 
required to flush all drug from the PCA dead space once the drug has 
completely left the PCA pump ('flush time'). The dead space volume 
(Vds) is the volume of the intravenous line between the line's sideport 
an~l the patient's intravenous catheter. The flush time may be 
determined from the general relation 'time = volume/flow" as flush 
time = Vd.dl~, where F is the baseline flow through the IV line. 
Clinically, it is desirable that the flush time be much smaller than the 
lockout interval since by the end of this period patients should be able 
to determine whether or not the last dose provided suitable analgesia. 
Using this approach a spreadsheet was programmed 1o calculate flush 
times for various carrier flows and desdapace volumes (Rgure) 

DISCUSSION As can be seen from the above analysis, when baseline 
IV flows are low, such as when patient's IV is in 'q'KVO" mode. and/or 
when the PCA deadspace is large, the flush time to deliver all of the 
analgesic to the patient can be far in excess of typical patient lockout 
settings. When this occurs, patients may repeatedly request additional 
analgesic at the end of each lockout interval, ultimately resulting in a 
situation where the patient gets excessive medication when the drug 
in the dead space finally get to the patient. This may explain the 
need for occasional "naloxone rescues" in patients on PCA. 

EXAMPLE 1(Normal operation) 

60 Dead space (Vds) Of 2 ml 
40 Flush time = 2mlFo0m~r= 2.4 min 

=0 EXAMPLE 2( TKVO operation 
=s with Jarge dead space) 
t Carrier flow (F) Of 5 rn~r 

Dead N)ac4 (Vds) Of 5 ml 
S 10 16 ~1@ 26 30 Flush timl = 5 mUSml/hr= 60 rain 

FIGURE Rush time (vertical axis; minutes) for various carrier flows 
(horizontal axis; ml/hr) and dead space volumes (1,2,3,4 and 5 ml 
[from top to bottom]). Note the dramatic Increase in flush time with 
low carrier flows (eg, IV TKVO). See also examples above. 

REFERENCE [1] Ferrante FM, Oetheimer GW, Coving BG, Patient 
Controlled Analgesia. Boston: Bisckwell Scientific, 1990. 
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ADVERSE OUTCOMES AFTER OUTPATIENT 
ANAESTHESIA : III THE EFFECTS OF ANAESTHETIC 
AGENTS 
Frances F. Chung, FRCPC; Victor Un, MD; Christina 
Theodorou-Michaloliakou, MD 
Department of Anaesthesia, Toronto Western Division, 
Toronto Hospital, University of Toronto 
399 Bathurst St., Toronto, Ontario, M5T 2S8 

INTRODUCTION: Adverse outcomes occurring after 
discharge from day surgery cantres may be related to a 
variety of factors. We studied the adverse outcomes in 
patients 24 hours after their outpatient surgery, in relation to 
different surgical procedures. 
METHOD: Of the 1017 patients, 76.4% were successfully 
followed up by telephone interview. These patients were 
asked to indicate if they had any of the listed complications 
provided in a standardized questionnaire, which were then 
entered under each surgical group and tested for significance 
using the 2-tailed Fisher's Exact Test. 
RESULTS: The demographics are as shown in Table 1. The 
relative percentages of adverse outcomes in relation to 
surgical types are shown in Table 2. Compared with D&C and 
cataract, the "mixed" group has 2-5 fold higher incidence of 
incisional pain; 3-5 fold increase in nausea/vomiting; and 3-17 
fold increase in dizziness and drowsiness. 
Table 1 Mixed D&C CATARACT 

297 395 85 
M26.6 F73 .4F  100 M42.3 F57.7 

38 + 14 28 • 9 66 + 17 
76.1 90.9 21.2 
20.9 8.6 65.9 

1.7 0.25 12.9 
1.3 0.25 0 

Total number (n) 
Gender ( % ) 
Age ( yrs ) 
ASA ( % ) 1 

2 
3 
4 

Anesthetic type ( % ) 
General 93.3 99.5 16.5 
ConSedation 6.1 0.5 83.5 
Spinal 0.6 0 0 

"Mixed" group: orthopedics, laparoscopy and minor surgery. 

Table 2 Mixed (%) D&C(%) CATARACT(%) 
Pain at anaesthetic 

site 4 0.5 2.3 
Incisional pain 51.01" 9.62 22.35 
Nausea & vomiting 12.79" 3.81 2.41 
Headache 15.77" 7.61 15.66 
Drowsiness 20.13" 7.11 1.2 
Dizziness 14.77" 7.11 3.61 
Fever 6.4 3.8 6 
* p <0.05 

CONCLUSION: Although simple procedures like D&C still 
cause post-op problems, it is out-shadowed by the very high 
incidence of adverse outcomes in the mixed group of surgery. 
This mixed group will definitely require more improvement in 
anaesthetic/surgical approach. 

INTRODUCTION 
Adverse outcomes can occur after discharge from day surgery 
cantres and these may be related to anaesthesia, surgery, 
pre-existing disease or some other factors. We studied the 
adverse outcomes in patients 24 hours after their outpatient 
surgery in relation to the different anaesthetic agents. 
METHOD 
1017 patients were studied prospectively. The telephone 
interview conducted 24 hours after surgery was successful in 
777 patients (76.4%). These patients were asked to indicate 
if they had any of the listed complications provided in a 
standardized questionnaire, which included nausea/vomiting, 
dizziness, drowsiness, pain at injection site, incisional pain, 
headache, fever and bleeding. The data of 684 patients who 
had general anaesthetic was examined in relation to the 
different anaesthetic agents and tested for significance using 
the 2-tailed Fisher's Exact test. 
RESULTS 
4 different adverse outcomes were examined in relation to 
anaesthetic agents (Table 1). Use of thiopental results in a 2 
fold increase in dizziness. Droperidol is associated with less 
postop nausea/vomiting, lntubation using succinylcholine is 
associated with a 2-3 fold increase in all 4 outcomes studied 
vs those who were not intubated. Postop analgesia with 
morphine is associated with a 2-3 fold increase in 
nausea/vomiting and drowsiness. 

Table 1 (%)naulvom dizziness drowsiness pain incision 

Thiopental 10.3 22.1" 19.1 36.8 
Propofol 8.2 12.6 17.1 29.8 
Droperidol 

yes 4.7* 9.8 12.4 27.3 
no 9.6 11.5 13.5 27.6 

Inhalational agent 
yes 9.4 13.2 15.4 33.7* 
no 6 8.8 11 22 

Intubated 
yes 16.2" 19.3" 23.6* 46* 
no 5 8.2 9.8 21.8 

Post-op morphine 
yes 12.6" 13.2 19.1" 32* 
no 4.4 9.2 9.4 24.5 

* p <0.05 

CONCLUSION 
The use of different anaesthetic agents is associated with 
different adverse outcomes. Studies are needed to reduce 
these adverse outcomes by refining anaesthetic techniques. 
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DISCHARGE SCORES: A Report on 500 Cases. 
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PERSISTENT SYMPTOMS DELAYING 
DISCHARGE AFTER DAY SURGERY 
Frances F. Chung, FRCPC; Godofredo J. Baylon, MD 
Department of Anaesthesia, Toronto Western Division, 
Toronto Hospital, University of Toronto, 
399 Bathurst St., Toronto, Ontario, Canada, M5T 2S8 

INTRODUCTION: A new postanesthetic discharge score (PADS) 
has been validated as a useful index in evaluating home-readiness of 
ambulatory surgical patients, l In this study, patients were 
discharged when PADS ~ 9. The efficacy, implementation, and 
safety of PADS was studied. 
METFIOD: After institutional approval, informed consent was 
obtained from 500 patients from May '91 to Apr '92 undergoing 
ambulatory surgery. Patients were scored by an investigator using 
PADS every 30 m postop. Patients were fit for discharge when 
PADS ~ 9. The time to attain PADS ~ 9 was recorded, the 
investigator recommended discharge, and the nurses initiated the 
discharge process. The time of actual discharge was noted and 
reasons for any delay were documented. 4 patients who had 
persistent symptoms requiring admission into hospital or PADS < 9 
after 4 h were excluded from this analysis. Patients were contacted 
by phone 24 h postop for any adverse symptoms. Results were 
expressed as mean • SE P< 0.05 was considered significant. 
RESULTS: 227 patients (45.4%) were promptly discharged when 
PADS > 9 while 53.8% had delayed discharge. 252 (50.4%) were 
delayed because their companion was not available. 17 (3.4%) were 
delayed after home-readiness criteria was met, 8 had recurrent pain 
requiring oral reeds, 2 waited for a physiotherapist, 3 for surgeon's 
instructions and 2 for rhogam injection. 1 patient had an asthmatic 
attack, another had syncope while dressing. There was no sig- 
nificant difference between the prompt and the delay discharge in 
age, ASA, type of  anesthesia or surgery (Table). The time from 
PADS to actual discharge was significantly longer for the no 
companion and miscellaneous groups. For prompt discharge group, 
the time interval of PADS to discharge was 41 • 1 m Postop 
follow-up revealed 2 readmissions due to surgical complications. 
CONCLUSION: Majority of discharge delays after PADS >9 were 
due to no companion immediately available and recurrent pain. 
Thus utilization of PADS, better pain management, ensuring the im- 
mediate availability of a companion would ensure a more cost- 
effective ambulatory surgical unit. 
REFERENCE: 1. Anesthesiology 5:A1105, 1991. 
Table I. Delayed Discharge Prompt 
*p < 0.05 No Companion Misc. Reasons Discharge 
No. of Patients 252 17 227 
Gender(M:F) 45:207 3:14 32:195 
Age (yr) 36,4• 36.1• 34.9• 
ASA I:ll:lll 204:47:1 14:3:0 183:41:3 
Surgery : D&C 49.2% 35.3 59.0 

Eye 12.7 0.0 11.0 
Others 38.1 64.7 30.0 

Anaesthesia: GA 213(84.5%) 17(100.0) 204(89.9) 
Spinal 1(0,4) 0(0.(3) 0(0.0) 
Nuemlept 38(15.1) 0(0.0) 23(10.1) 

Dur. of Anaes (m) 42P.2 59+7 40:1:2* 
PADS to Discharge (m) 109• 127+16 41• 

INTRODUCTION: In ambulatory surgery, patients with persis- 
tent symptoms could cause a delay in discharge or admission into 
hospital. This study determined the incidence, the causes and com- 
plications in patients with persistent symptoms aRer day surgery. 
METHODS: Institutional approval informed consent was obtained 
from 500 patients from May '91 to Apr '92 undergoing ambulatory 
surgery. Patients were scored with PADS! by an investigator every 
30m postop. Patients were fit for discharge when PADS ~ 9. The 
time to attain PADS > 9 was recorded. Patients who needed > 3 
hrs to acheive PADS > 9 were classified as having persistent 
symptoms. Patients were contacted by phone 24 h postop. Data 
was analyzed by t test or Fisher's exact test. Results were 
expressed as mean + SE, p<0.05 was considered significant. 
RESULTS: 22 patients (4.4%) had persistent symptoms and 
could not acheive PADS > 9 3 h after anaesthesia. No significant 
difference was found in age, ASA class and anaesthetic technique 
between both groups (Table) Patients who underwent procedures 
other than cataract and D&C have a 6 fold increased risk (11.3%) 
of developing persistent symptoms compared to those who had 
cataract extraction (1.8%) or D&C (1.2%). The group with persis- 
tent symptoms had significantly longer duration of anaesthesia 
(Table). Persistent symptoms consisted of.' persistent pain(5), per- 
sistent pain and nausea(2), vomiting(4), hypotension(3), moderate 
bleeding(I), unsteady gait and delayed voiding(I). 4 patients failed 
to reach PADS > 9 after 4 hrs. One was admitted to hospital due 
to persistent vomiting, another discharged herself against medical 
advice. Two had prolonged stay of 6 h before discharge. On 24hr 
postop follow-up, patients who had persistent symptoms and later 
sent home reported significanly higher incidence of vomiting (25 vs 
3%), nausea (25 vs 5%), dizziness (40 vs 13%), drowsiness (45 vs 
11%) and incisional pain (65 vs 31%) ( p < 0.05). 
CONCLUSIONS: Persistent symptoms delaying discharge 
occured in 4.4% of patients after day surgery, and consisted mainly 
of nausea/vomiting, persistent pain, hypotension and unsteady gait. 
REFERENCE: 1. Anesthesiology 75:A1105, 1991. 

Table L Persistent No Persistent 
* p < 0.05 Symptoms Symptoms 
No of Patients 22 478 
Gender(M:F) 5:17 76:402 
Age(yr) 32+3 36+1 
ASA I:11:111 17:5:0 388:86:4 
Anaesthesia : GA 20(90.9%) 418(87.5) 

Spinal 0(0.0) 1(0.2) 
Neurolept 2(9.1) 59(12.3) 

Surgery: D&C 3(13,6%) 262(54.8) 
Cataract 1(4.6) 56( 11,7) 
Others 18( 81.8)" 160(33.6) 

Dur, of Anes (m) 68• 42+1 
Anes. End to PADS (m) 238• ~ 100+1 
PADS to Discharge (m) 81 +10 78• 
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ADVERSE OUTCOMES AFTER OUTPATIENT 
ANAESTHESIA: I. DESCRIPTION OF METHODS, 
PATIENT POPULATION AND COMPLICATIONS 
Frances F. Chung, FRCPC; Victor Un, MD; Christina 
Theodorou-Michaloliakou, MD 
Department of Anaesthesia, Toronto Western Division, 
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INTRODUCTION 
The optimal method of securing IV catheters in order to 
prevent accidental dlslodgement has not been determined. 
The purpose of the study was to evaluate 6 conventional 
methods of taping catheters in place using a simulated 
patient forearm model that would withstand repeat testing. 
METHODS 
A 2ram diameter hole was drilled through a section of PVC 
tubing (8.8 cm O.D.) at a 20 ~ angle. A 14 ga 2 inch catheter 
attached to standard IV tubing was secured into the hole up 
to its hub with adhesive tape using 6 taping methods: 1. 
single 1/2 x 4 inch tape inserted under the catheter hub sticky 
side up, with each side folded across the hub and taped to 
opposite sides (chevron); 2. double 1/2 x 4 inch chevron, 
covering both hub and IV tubing; 3. as in method 2, plus 1 x 4 
inch tape at right angle to catheter axis covering hub-tubing 
connection: 4. as in 3, plus 1 x 4 inch tape parallel to catheter 
axis over hub and connector, plus I x 4 inch tape at right 
angle to catheter covering hub-tubing connection; 5. 
Anaesthesiologist n~ethod- as in 2, plus 2 1 x 4 inch tapes at 
right angles to catheter covering hub-tubing connection; 6. 
SICU method- single 1 x 4 inch tape divided up to 3/4 length, 
with undivided portion inserted under hub-tubing connection 
sticky side up. whilst the divided 2 portions acted as chevrons, 
plus 2 ] x 4 inch tapes at right angles to catheter covering 
hub-tubing connection. A randomized 2 x 6 factorial design 
was utilized, with each condition replicated 6 times (72 pull 
out tests). The maximum farce required to pull out the secured 
catheter was measured with a piezoelectric force transducer 
and recorded on paper (flat frequency response to 40 Hz). 
Data were analyzed using ANOVA with Tukey's test for multiple 
comparisons. A p value < 0.05 was considered significant. 
RESULTS 
The Anaesthesiologist method required the greatest amount 
of force to be dislodged (Figure). Mechanism of dislodgement 
(tape fracture, hub disconnection, catheter disconnection 
with and without intact tape) was independent of taping 
method (Chi Square. p > 0.2}. 
DISCUSSION 
Securing catheters using the Anaesthesiologist method resists 
pull out to the greatest extent in this simulated patient forearm 
model, the most important determinant being separate 
adhesion of tape to the catheter hub-IV tubing connection. 
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Figure. Force required to pull out IV catheters. 
�9 p < 0.0,5 vs other methods, + p < 0.05 vs methods 1-3 

INTRODUCTION: Day surgery, with its lower hospital costs, 
now accounts for 40-50% of surgery performed in N. America. 
The major challenge facing outpatient anaesthetic care is to 
maintain favorable patient outcomes. We therefore studied the 
24 hr adverse outcomes of outpatients. 
METHOD: Institutional approval and informed consent was 
obtained from 1017 patients admitted for outpatient surgery 
over 2 years beginning Jan 1990. Demographic, medical, 
anaesthetic and surgical data were prospectively collected. 
Patients were discharged home when the Post-anaesthetic 
Discharge Scoring System 1 (PADS) score is ~ 9. They were 
interviewed by telephone 24 h postop, using a standardized 
questionnaire designed to determine the adverse outcomes 
with defined criteria (nausea/vomiting, dizziness, drowsiness, 
pain at injection site, incisional pain, headache, fever and 
bleeding),. Unexpected visit to their physicians, emergency 
room or readmissions were also recorded. 
RESULTS: There was a 76.4% success rate in telephone 
interviews. Demographic data is shown in Table 1. The % 
readmission was 0.88. The 24h adverse outcomes is shown 
in Figure 1. 
Table 1 
Gender ( n ) M 145 F 632 
Age ( y r )  36 + 17 
ASA ( % )  I 77.5 II 20.1 III 2.3 IV 0.1 
Surgery ( % ) D & C 50.8 Mixed 38.2 Cataract 11 
Anaesthetic ( % ) General anaesthesia 88 

Conscious sedation 11.7 
Spinal 0.3 

"Mixed" group included orthopaedics, laparoscopy and minor 
surgery. 

Postoperative Symptoms 

B ~ d l n g F = l n : l ~ t ~ n  F ~  I ~ u ~ / o m ~  O I z = d ~ w O m , * ~ n e = . X m ~  

CONCLUSION: There is a significant number of adverse 
outcomes at 24 hours post-op, the reduction of which may 
hasten the return of daily functions of these outpatients. 
REFERENCE: 1 Anesthesiology 1991;75:A1105 
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BACTERIAL COUNTS ON THE HANDS OF ANAESTHETISTS AND 
ANAESTHESIA TECHNICIANS 

Michael J. Tessler MD FRCPC, Bobby H. Grillas MD, 
and Sonia Gioseffini ART 

Departments of Anaesthesia, Jewish General Hospital 
and McGill University, Montreal, Quebec, Canada 

KETOROLAC VERSUS FENTANYL: A COMPARISON FOR 
POST-TONSILLECTOMY PAIN IN CHILDREN 

B. Grillas MD, J.F. Desparmet MD, C. MacArthur MD, 
A. MaeArthur MD 

Department of Anaesthesia, Montr~ Childrtn's Hospital, 
McGill University, 2300 Tupper Strut, Montreal, Quebec, 
H3H IP3 

Introduction 
Propofolen~ision (Diprivan, ICI Pharma) has been 
shown to support bacterial growth. We undertook this 
study to determine the potential inoculum should an 
anaesthetist contaminate a syringeful of this 
medication with his bands. 
Methods 

Twenty anaesthetists and anaesthesia technicians had 
their right hands individually swabbed with a Canlab 
culturette (Baxter) prior to starting their working 
day. A repeat specimen was taken during the working 
day - half prior to the lunch break and half after 
lunch. All specimens were immediately transferred 
to 5% sheep blood agar plates and incubated at 35~ 
Each agar plate was identified as to when the sample 
was obtained. None of the anaesthetists or 
anaesthesia technicians knew they were to have their 
hands swabbed for culture. The agar plates were 
incubated at 35~ for two days and the number of 
colonies were counted. No atten~t was made to 
identify the bacterial colonies that grew. 
Results 

Fou~mem%bers of the Department had colony counts of 
~10 z or greater. (See Table) 
Discussion 

Anaesthesia personnel shouldbe aware of the role 
they play in contributing to the transmission of 
infection. This study reveals that anaesthesia 
personnel can harbour significant bacterial counts on 
their hands. Proper technique must be used in order 
to reduce the potential for contamination of 
medications such as propofol emulsion. 
Subject no. ~ 1 am2 pm 

1 4 94 
2 24 29 
3 2 3 
4 24 24 
5 8 35 
6 27 ~414 
7 174 8 
8 104 3 
9 37 15 

i0 0 0 
ii 1 1 
12 16 44 
13 3 3 
14 24 0 
15 0 0 
16 1 0 
17 15 1 
18 12 13 
19 2 1 
20 5 1 

am l-before am rounds am2-before lunch 

pm -after lunch 

INTRODUCTION: Post-tonsillectomy pain in children often 
requires efficient pain medication such as narcotics. Ketorolac 
is a non-steroidal agent with potent analgesic activity'. We 
chose to evaluate the need for post-operative morphine in order 
to compare ketorolac with fentanyl administered during 
tonsiUectomies in children. 
METHODS: IRB approval was obtained. Forty-one ASA I and 
II children aged 2 to 13 years old (median 5y.o.) and scheduled 
for tonsillectomy were randomised to either ketorolac or 
fentanyl treatment groups. A standard protocol for induction 
and maintenance of anaesthesia was followed. Twenty patients 
received fentanyl 2 #g/kg and twenty-one patients received 
ketorolac 0.9 mg/kg intravenously after induction. Extubation 
time (from end of anaesthesia to cxtubation) and duration of 
anaesthesia were recorded intra-operativcly. Post-operative pain 
was rated in the PACU by blinded observers using the 
Washington DC objective pain and behaviour scale. IV 
morphine was administered for a pain score ~ 6, measured 
twice within five minutes. Time to first oral intake, first pain 
score upon arrival in the PACU, maximum pain score, time of 
first morphine administration, and incidence of nausea, retching 
and remitting were also recorded post-operatively. Chi square 
analysis was used with p < 0.05 significant. 
RESULTS: There was no significant difference in extubation 
time and duration of anaesthesia between the patients who 
received ketorolac and those who received fentanyl during 
tonsillectomy. There was no significant difference in the post- 
operative requirement for morphine between the two treatment 
groups. No significant difference was noted in the two groups 
when other post-operative variables were evaluated (table l). 
CONCLUSION: We have demonstrated that ketorolac is as 
effective as fcntanyl in providing post-tonsillectomy analgesia 
in children. 
REFERENCE: 1) Br. J. Clin. Pharmac. 31: 182-184. 

Table 1 

No. of patients given morphine 

Time to PO (min) 

First pain score in PACU 

Maximum pain score 

Time to morphine (min) 

Patients with retching/vomiting, nausea 

Fcntanyl 
(n =2o) 

12 

65 

4 

6 

25 

6 

Ketomlac 
(n=21) 

12 

6O 

2 

5 

17.5 

4 
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1992 vs 1988: D O  C H I L D R E N  S T I L L  H U R T  
IN  T H E  R E C O V E R Y  R O O M  ? 

Robert D, Carpenter MBChB FFARACS, Bruno Bissormette MD 
FRCP(C), David W. Fear MD FRCP(C). 

Department of Anaesthesia, The Hospital for Sick Children, University 
of Toronto, Toronto, Ontario, Canada. 
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PHARMACOKINETICS OF INTRAVENOUS 
ONDANSETRON (5-HT3 ANTAGONIST)  IN H E A L T H Y  
C H I L D R E N  

J. Lerman MD, FRCPC, I.A. Spahr-Schopfer MD, N. Sikich RN 

Department of Anaesthesia and the Research Institute, The 
Hospital for Sick Children, University of  Toronto, Toronto 

INTRODUCTION: Ninety children were studied in 1988 during the first 
hour of their recovery from amestl~a. 1 Pain Scores were assigned on 
admission and at 10, 20, 30, and 60 minutes following admission to the 
recovery room, using an Objective Pain Scoring system (OPS).2 Details 
of analgesia given In the recovery room were taken and this data 
correlated with details of anaesthesia. The OPS has been validated 
against other techniques of assessing pain In children 3,4, and between 
observers.5 The convention has been to regard children with OPS > 6 
as having "significant" pain and requiring analgesic medication. The 
results showed that 21% of children had pain scores > 6 and those 
children receiving regional supplement to general anaesthesia were less 
likely to require narcotics in the recovery room. We predicted that with 
increased use of regtonal techniques and the use of iniravenous narcotics 
post-operatively, children would have lower pain scores post-operatively 
in 1992. 

METHOD: Elghiy-eight children were studied in the same fashion as in 
1988. Children were studied following general anaesthesia for general, 
plastic, orthopaedic and urologic surgery, excluding cystoscopy. 'naese 
were the same surgical groups as in the previous study. At1 suitable 
chilaren enteang the recovery room duang peaods of study were 
included, with the exception of the other authors' patients. Demographic 
and parametric data were analysed using Student's t-test. Non-parametric 
data were analysed by Chi-square analysis with Yates' correction, or 
Fishar's Exact Test. P < 0.05 was accepted. 

RESULTS: The samples were eqnivalem with regard to age, sex, 
weight, and type of surgery. Details of pain scores, regional techniques, 
analgesic medication, and p values are given In the table. (ns = non- 
significant). 

~ EEgk2IE m E i m  
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DISCUSSION: Pain Scores are similar In the two study groups, despite 
the more frequent use of local anaesthetics and the increased use of IV 
narcotics In the recovery room in 1992. The trend (ns) to more frequent 
administration of post-op narcotics to children receiving regional 
anaesthesia suggests that either our blocks are falling, or there are 
difficulties in the assessment of children's needs for analgesia. It is 
possible that some children rnceive narcotics in the expectation of pain, 
despite low pain scores. There are many reasons for a small child to cry, 
appear agitated, and display body language suggestive of pain. We 
suspect that on occasions, narcotics are given for sedation, rather than 
analgesia. 

REFERENCES:. 
1. CJA, 36, S160 
2. Anesthesiology, 66, 832 
3. Anesthesiology, 75, A934 
4. Anesthesiology, 69, A770 
5. Anesth Analg, 72, S199 

INTRODUCTION: Ondansetron is a potent and selective antagonist of 
5-HT3 receptors that is used to prevent and treat chemo- and 
radiotharapy-induced nausea and emesis in children and adults. 
Ondansetron may be beneficial in the management of post-anaesthetic 
nausea and emesis in children. Before clinical studies can be 
undertaken, a pharmaeokinetic study of Ondansetron is required to 
establish dosing. 
METHODS : After obtaining institutional approval and parental 
consent, 21 ASA I and II children with normal renal and hepatic 
function who were scheduled for surgery with an anticipated blood loss 
of <10% of the blood volume were studied. None of the children had 
received drugs known to induce liver enzymes in the preceding 6 
months. Before induction of anaesthesia, an intravenous infusion of 
Ondansetron (2 mg for those 3-7 yr and 4 mg for those 8-12 Y0 was 
administered as an infusion over 5 minutes. Anaesthesia was then 
induced intravenously. Plasma (1.5-2.0 ml) was obtained from the 
intravenous before infusion of Ondansetron and from an intravenous in 
the opposite arm at the termination of the infusion, start and conclusion 
of surgery and at 3, 4, 6, 8, 10 and 12 hours after the start of the 
infusion. The plasma concentration of Ondansetron [O] was determined 
by reverse phase I-IPLC with a coefficient of variation of <- 10%. 
Noncompartmental techniques were used to determine pharmacokinetic 
parameters. The maximum plasma concentration was determined 
(Crnax). Clearance (Clp) was the ratio fo the dose of Ondansetron and 
the AUC. ~,z, the elimination rate constant and Vass, the volume of 
distribution at steady-state were reported. Data are geometric means 
(95% confidence intervals) unless otherwise stated. 

RESULTS : Ten children were included in the 3-7 year age group and 
11 in the 8-12 year group. 

T A B L E  

Age* Wt* Cmax Clp Vdss 2kz 
(yr) (Kg) (ng/ml) (ml/min) (1) (I/h) 

3-7 yr 5.5 20.4 108.6 164.4 33.6 0.27 
(3-7) (15-26) (89.7- (140-193) (27-42) (0.22- 

131.5) 0.33) 
8-12 yr 10 37.1 122.5 120 59 0.22 

(7-11) (20-51) (95.3- (99-145) (47-74) (0.20- 
157.6) 0.24) 

* Data are median values (range). 

DISCUSSION: The Cmax in both age groups were similar to that 
reported in adults with 0.15 mg/kg, l The mean clearance of 
Ondansetron was greater in the younger age group compared with the 
older age group (Table). This is reflected in an increased elimination 
rate constant for the younger group. Vdss was not affected by age on a 
perkg basis as reported in adults. 1 

REFERENCES: 
1. Pritchard .IF, et al. Clin Pharm Ther 51:51-55, 1992 
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EFFICIENCY OF PASSIVE AIRWAY HUMIDIFICATION 
AS A FUNCTION OF THE DEAD SPACE B E T W E E N  
HYGROSCOPIC FILTER AND ENDOTRACHEAL TUBE 

Stephan Nebbia M.D.,FRCPC, Bruno Bissonnette M.D.,FRCPC, 

Department of Anaesthesia, Hospital for Sick Children, 
University of Toronto, Toronto, Ontario, Canada 

AN ASSESSMENT OF BACK PAIN FOLLOWING EPIDURAL 
ANALGESIA FOR PARTURITION 
John G. Fuller, M.D., Michael Taylor 
Department o! Anaesthesia, 
University of Western Ontado, 
St. Joseph's Health Centre, 
268 Grosvenor Street, 
London, Ontario N6A 4L6 

In t roduc t ion  Airway humidification with heat and moisture 
exchanger (HME) is obtained by capturing exhaled water vapor. 1 
Attaining inspired relative humidity of > 50% has been shown to 
preserve ciliary function. In usual clinical settings, the HME is 
positioned before the elbow connector. The dead space 
generated between the endotracheal tube (ETT) and the HME is 
often greater than the volume of expired gases in small infants. 
We postulated that decreasing the dead space between the ETT 
and the HME would increase the efficiency of passive airway 
humidification in these patients. 
Methods Twelve of thirty infants weighing 3-13 kg requiring 
tracheal intubation have been studied thus far. Anesthesia is 
induced with thiopental 5mg/kg, atropine 0.02mg/kg. 
Neuromuscular relaxation is obtained with vecuronium 
0.15mg/kg. Anesthesia is maintained with halothane and 70% 
N20 in 02 administered via a Mapleson F circuit. Controlled 
ventilation at a rate of 30/min and tidal volume of 12 cc/kg 
adjusted to maintain PetCO2 at 35 mmHg. The children were 
randomly assigned to one of three groups: (1) the near group 
(HME close to ETT, HME to ETI" dead space of 6 ml);(2) the far 
group (HME between the elbow connector and the Ayres t-piece, 
HME to ET'I" deadspace 20 ml.); (3) control group (hollow spacer 
between elbow and the ETT). Relative humidity (RH) was 
measured using a rapidly responding hygrometer. Temperatures 
were recorded in the trachea 2 cm above carina, the ETI" 
connector and the gas flow inlet. Parameters were recorded at 10 
rain. intervals following induction of anaesthesia. Anova and the 
SNK for multiple comparisons were used. P<0.05 was accepted. 
Results There was no difference between the mean (SD) weights 
for group 1) 10.5+9.3, 2) 7.0"J:.8, and 3) 8.34+.93 kg. The relative 
humidity for the near and far groups were not different whereas 
the control group was significantly different than the near group. 
P<0.05 Carinal temperature did not differ between groups. 
Discussion At this early stage of the study, the results suggest 
that increasing the dead space between the E'I'T and HME may 
decrease the efficiency of the HME for airway humidification in 
small children. Furthermore, the data suggest that using an HME 
(near or far) provides superior airway humidification than control 
but offers no significant contribution to temperature preservation. 
References 
1. Anesthesiology 1989;71:350-354 
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INTRODUCTION 
This study was performed to examine the incidence o! back pain alter 
epidural analgesia for parturition and to attempt to identify risk factors 
for the development of back pain. 

M E T H O D S  
With institutional ethtcs committee approval, two hundred and seventy 
consenting women were followed prospectively from the time of 
epidural insertion. Data was collected to allow assessment of body 
mass index (BMI), duration of labour and epidural use, and prior back 
problems. The women were contacted by telephone four weeks post- 
partum and questioned about side effects ol their epidural, especially 
back pain. Back pain lasting more than 14 clays was considered 
clinically important. 

RESULTS 
New or worsened back pain was reported by 11.1% of the patients. 
11.1% of the women had prior chronic back pain. This resulted in 
19.6% of women reporting post-epidural back pain. 

n New or Worse Pain No New Pain 

Prior Back Pain 30 7(23.3%) 23(76.7%) 

NO Prior Back Pain 240 23(9.6%) 217(90.4%) 

Total 270 30(11,1%) 240(88.9%) 

2nd Stage 
n BMI Epldural Duration uuratlon 

(hr:min) (hr:min) 

New Back Pain 30 30.0~4.1 5:40+1.48 1:48+0.52 
No Back Pain 240 28.9-t:4.2 5:23+3.42 1:40-J:1:18 

p=NS p=NS p=NS 

There was no demonstrable relationship between the development O f 
new back pain and any of the criteria assessed. 

Only 4.4% of patients had new back pain which persisted for four 
weeks or more. 

D I S C U S S I O N  
It has been postulated that back pain may be related to postural 
stresses during parturition with an epidural in place 1 (e.g. patient being 
moved passively). We could not directly assess such stresses. 
However, we believe that obesity and prolonged use of epidural 
analgesia might predict an increased likelihood of such stresses. We 
found no relationships between these factors and the development of 
back pain, 

The incidence of persistent new back pain is lower than suggested by 
the literature 1. Possible explanations Include changes in insertion 
technique or patient management, such as the use of lower 
concentrations of local anaesthetic. 

R E F E R E N C E S  
1. BMJ Vo1301 pp9-12 1990 
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OXYGEN SATURATION AFTER CAESAREAN SECTION: 
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John Fisgus MD, Charles E Smith MD, FRCPC, Alfred C Pinchak 
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INTRAMUSCULAR KETOROLAC AND PCA MORPHINE USE 
AFTER MAJOR ABDOMINAL SURGERY 

J.B. Forrest MB, D.N. Buckley MD, W.S. Beattie, MD, A.E. 
Beattie RN 
Department of Anaesthesia, McMaster University, 1200 Main Street 
West, Hamilton, Ontario, L8N 3Z5 

INTRODUCTION 
The risk of developing hypoxaemia in the posfanaesfhesia 
care unit (PACU) is increased in patients receiving general 
compared with regional anaesthesia. I The study was 
designed to determine the incidence and severity of 
hypoxaemla in the obstetrical PACU after Caesarean section 
in patients receiving general and epidural anaesthesia. 
METHODS 
Parturients undergoing elective or emergency Caesarean 
section requiring admission to the obstetrical PACU were 
prospectively studied following epidural in= 132) or general 
(n=23) anaesthesia. Anaesthetic and PACU care were at the 
discretion of the anaesthetist and PACU personnel. Epidural 
opiates were given to the majodty of patients receiving 
epidural anaesthesia (morphine- 77~ fenfanyl- 87%). After 
the initial oxygen saturation reading (5pO2- $pacelabs), 
supplemental oxygen (O2) was administered. 02 was 
removed prior t 0 discharge in all but 6 patients at the nurses 
discretion using our usual PACU criteria (awake, normal 
strength and vital signs), spa2 and respirations were 
monitored continuously. Measurements were recorded 
preoperatively, on arrival to the PACU, at 15 rain intervals 

�9 during PACU stay and 15 rain prior to discharge (after 
cessation of O2). Data were analyzed using unpaired f and 
Fisher's Exact test. P < 0.05 was considered significant. 
RESULTS 
Duration of anaesthesia, surgery and recovery were longer in 
the epidural compared with the general group, whereas 
there were more emergency C-sections in the general 
anaesthesia group (Table 11. The incidence of hypoxaemia 
(Spa2 < 91%) on arrival to the PACU was 8.7% (2 patients, 
$pO2 = 87 and 89%} in paffurients receiving general 
anaesthesia vs 1.5% (2 patients, Spa2= 88 and 90%) with 
epidural anaesthesia (p < 0.05). Only 1 patient developed 
hypoxaemia after 02 cessation prior to discharge (SPO2=89%, 
epidural group}. Except for arrival blood pressure (MAP} and 
discharge $pO2, per{operative data were similar between 
groups at the various measurement intervals (Table 2). 
DISCUSSION 
Compared with epidural anaesthesia, padurients receiving 
general anaesthesia may be at increased risk for 
postoperative hypoxaemia after Caesarean section. 
REFERENCE 1. Anesthesiology 1990;73:890-5 
Table 1 Pat ient Oata. Means ~ SEH or 
Number of Patients (S) 

Eptdural General 
(N = 132) (N - 23) 

Age (years} 2E ~ .5 24 ~ I 
Metght (kg) 84 ~ 2 79 ~ 4 
Height (r 16Z ~ .7 161 ~ 1 
He~tocrlt (I) 35 ~ ,3 35 ~ I 
Anesthesia Tlmtl (mint 103 ~ 3* 12 ~ 4 
Surgery Time (mint SO ~ 1" 43 ~ 3 
PACU TJm (mln) 103 ~ 2* T3 • 6 
Asthma 7(5) 1(4) 
Smoking 36(27) 7(30) 
Nulltperous 50(41) 9(45) 
Preeclembsia 18(14} 6(26) 
Emergency 65(49)* 22(96) 
*p �9 O.OS vs genera] anesthesia group 

Table 2 Postoperatlve Oata. Heans ~ SEH 
~pldural General 

5002 (~l  
A r r i va l  97 ~ .2 ST ~ .6 
Otscharge 97 ~ .1" 98 ~ .2 
M~P imp, q) 
A r r i va l  83 ~ I* 102 ~ 4 
Olscharge 90 ~ ,g gA ~ 3 
Resotr. (oar mtnl 
A r r i va l  20 ~ .3 23 ~ 2 
Otseharge 20 • .2 21 ~ 1 
Heart Rate (bDm) 
Ar r l va i  94 ~ 2 100 ~ 4 
Oischarqe SG ~ 2 93 ~ 3 

*p < 0.05 vs general anesthesia group 

INTRODUCTION The aim of this study was to determine the 
efficacy of intramuscular ketorolac in reducing PCA morphine use 
after major surgery associated with severe pain. 

METHODS A randomized, double-blind, placebo-controlled study 
of intramuscular ketorolac after elective major abdominal surgery was 
conducted in 120 adult patients who provided informed consent after 
institutional review. General anesthesia was identical for all patients 
using pentobarbital (5 mg/kg), alfentanil (50 #g/kg + 1 pg/kg/min 
infusion, atracurium (0.5 mg/kg), endotracheal intubation and 
mechanical ventilation with 02/N~0 (30:70). Patients were assessed on 
admission to the PACU and received either ketorolac 30 mg or 
placebo (saline) intramuscularly, 6 hrly for 24 hours postoperatively. 

RESULTS Patient demography was similar in each group. Prior to 
the first dose of study drug, overall mean (SD) recovery score (max 
= 10) was 8.3 (0.7); verbal pain rating was 'moderate' to 'very 
severe' in 92% of patients, and mean (SD) analog pain severity (max 
= 100) was 69.5 (22.4). PCA morphine use was significantly less in 
patients who received ketorolac, and overall effectiveness of analgesia 
was rated higher by patients. Analog mood change score, nausea 
score and pruritus score were less after 24 hours in patients who 
received ketorolac. A subgroup of patients who had major digestive 
tract surgery required more PCA morphine for pain relief than 
patients who had non-digestive tract surgery. 

CONCLUSION We conclude from this study that intramuscular 
ketorolac has a significant morphine-sparing effect, after major 
abdominal surgery, and improved pain relief. 

Efficacy Measure Ketorolac Placebo P-value* 

Total PCA 
morphine ( m ~ )  1.3 1.6 0.015 
Pain Severity Difference 

Verbal 1:5 1.4 0.874 
Analog 51.5 49.4 0.547 

Pain Relief Score 
Verbal 3.2 3.0 0.053 
Analog 85.0 76.4 0.019 

Analgesia Rating 
Patient 2.7 2.3 0.021 
Investigator 2.8 2.7 0.081 

Analog Score (max = 100) 
Mood Change 32.3 45.0 0.003 
Alertness 39.0 45.6 0.225 
Drowsiness 65.4 66.6 0.798 
Nausea 34.6 44.8 0.015 
Pruritus 28.4 38.9 0.027 

* estimated from ANCOVA 
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The Effects of Pre-lnclslonal v e r s u s  Post- 
Inclslonal High Lumbar Epidural Local 
Anaesthetic for Abdominal Surgery on Post- 
Operative Pain and Analgesic Requirements. 
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Roger BSc, RN, H. Nierenberg BScN, A. Sandier MB 
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COMPARISON OF EPIDURAL AND INTRAVENOUS FENTANYL 
INFUSIONS POST-THORACOTOMY - EFFECTS ON POST- 
OPERATIVE ANALGESIA, PULMONARY FUNCTION AND 
PHARMACOKINETICS 

Alan D. Baxter MB, Benoit Samson MD, Sylvie Laganii~re PhD, John 
Stewart MD, Kathryn A. Hull RN, Lynne Goarnart RT. 

Department of Anaesthesia, Ottawa General Hospital, 501 Smyth 
Road, Ottawa, Ontario, K1H 8L6 

- Bureau of Drug Research, Health Protection Branch, Ottawa. 

In t roduc t ion :  
Recent evidence suggests that surgical incision may induce prolonged 
changes in central neural function that later contribute to 
postoperative painl.  The present study tested the hypothesis that 
patients receiving high lumbar epidural bupivacaine before the 
surgical incision would have less pain and need fewer analgesics 
postoperatively than patients receiving the same regimen after 
incision. 
Methods: 
Twenty patients (ASA 1 to 3) scheduled for elective lower abdominal 
surgery through a midline incision were randomized to one of two 
groups of equal size and prospectively studied in a double-blind 
manner. Epidural catheters were placed via the TI2-LI or LI-L2 
interspaces preoperatively.  Position was confirmed with 
chloroprocaine. Group 1 (n=9) received epidural bupivacaine 0.5% (15 
ml) 35 minutes before surgical incision, followed by epidura! normal 
saline (15 ml) 30 minutes after surgical incision. Group 2 (n=11) 
received epidural normal saline (15 mi) 35 minutes before surgical 
incision, followed by epidural bupivacaine 0.5% (15 ml) 30 minutes 
after incision. No additional analgesics were used before or during the 
operation. Anesthesia was provided with 50% N 2 0  in 02 ,  
pancuronium and isoflurane. Heart rate and blood pressure was kept 
within +20% of ward values. Postoperative analgesia consisted of 
patient-controlled intravenous morphine. Visual analog pain scores 
(VAS) at rest (R) and PCA morphine were assessed at 3, 6, 12, 24, 48, 
and 72h after surgery. Pain after movement (VAS-M) was assessed 24, 
48, and 72 h after surgery. 
Results: 
Group I and Group 2 were similar for demographic and operative data.' 
Although PCA morphine consumption and pain were not statistically 
different for the two groups, there was a trend for both VAS-R and 
PCA morphine to.be lower in Group 1 at all time points after the 6h 
assessment. VAS-M scores showed the same trend at all time point. 
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Preliminary results from this ongoing study show that although the 
between-group differences in pain and PCA consumption did not reach 
statistical significance, there is a trend for patients who receive 
epidural bupivacaine before versus after incision to report lower pain 
scores and to use less morphine long after the analgesic affects of the 
bupivacaine have worn off. 
Reference: 
1) Katz J e t  ah Preemptive Analgesia, Anesthesiology,77:439-446, 
1992 

INTRODUCTION: Recent studies have postulated different 
mechanisms of action (Spinal 1) (Systemic =) of Fantanyl (F) 
administered by Lumbar Epldural Infuslon (LE.I.). This study was 
designed to compare the analgesic and respiratory effects of the 
same dose of F given either by Intravenous Infusion (I.V.I.) or L.E.I. 
METHODS: With institutional approval and informed consent, 50 ASA 
I1-111 patients presenting for elective thoracotomy were randomized to 
receive either an I.V.I. of F plus LE.I. of saline, or LE.I. of F and 
I.V.I. of saline. A standardized general anesthetic including a 
maximum of 20 ug/kg of Alfantanll excluding other oploids was used. 
The lumbar epidural catheter position was confirmed with 5ml of CO 2 
Lldocaine with Epinephrine. Thirty minutes before the predicted end 
of surgery, patients in the LE.I. group received a 1.5 ug/kg bolus of 
F In 4 divided doses over 15 mln, followed by a 1 ug/kg/hr LE.I. for 
24 hours, with identical volumes of normal saline by bolus and I.V.I. 
Patients in the I.V.I. group received the same dose of F administered 
in the same manner intravenously, and saline eptdurally. Pain was 
measured with a visual analogue scale every 2 hours, and 
supplementary analgesia was available with PCA morphine. Arterial 
blood gases were drawn every two hours and continuous oxygen 
saturation was used. Respiratory pattern was monitored with a 
respiratory Inductance plethysmograph (Vitalog) for 24 hours, and 
blood was drawn for F plasma assay by G.C. with nitrogen detection. 
The data were analyzed by ANOVA for repeated measures, Chi 2, 
using SAS program. 
RESULTS: There were no demographic differences between the two 
groups. There was no significant difference in pain scores except at 
two hours when LE.I. pain score was better (p 0.0175). 
Supplementary morphine used, Incidence of side effects, splrometry, 
incidence of hemoglobin desaturation below 90%, apneas, were not 
significantly different between the two groups. F was not detectable 
in arterial plasma pdor to 2 hours after LE.I. and the concentration 
at 2 hours was significantly lass than alter I.V.I. (p 0.002).(Fig. 1) 
DISCUSSION: Apart from the first few hours after administration, 
LE.I. and I.V.I. of fentanyl appear to be clinically equivalent In 
analgesic efficacy and side effects. There appears to be no 
advantage to LE.I. of F alter that time. 
REFERENCES: (1) Anesthesiology, V.77: 626-634, 1992 

(2) Anesthesiology, V.75: 790-795, 1991 
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COMPARISON OF THE FLOW CHARACTERISTICS OF 
COMMERCIAL SPINAL NEEDLES 

Mitchel B. Sosis MD, Berton Braverman PhD, 
Anthony Toppses, BS 

Department of Anesthesiology, Rush Medical 
Center, Chicago,IL and Rensselaer Polytechnic 
Institute, Troy, Nu United States 

k Comparison o f  Epidermal Coring with 22 
Gauge Spinel Needles 

Eugene LipovMD, Mitchel B. SosisMD, Anthony 
D. Ivankovich MD 

Department of Anaesthesiology, 
Presbyterian-St. Luke's Medical 
Chicago, Illinois, United States 

Rush- 
Center, 

INTRODUCTION 
The flow through nine types of commercially 
available spinal needles was compared. 
METHODS 
A tank equipped with a rubber membrane was 
filled to a height of 20.0 cm with dlstilled 
water. The spinal needles evaluated were: 1) 
Becton-Dicklnson (BD) (Franklin Lakes, NJ, 
U.S.) 20 gauge (G) Quincke; 2) Sprotte 
(PaJunk, Geisingen, Germany) 22 G.; 3) BD 22 
G. Quincke; 4) BD 22 G. Whitacre; 5) Monoject 
(Sherwood, St. Louis, MO, U.S.) 22 G. Diamond 
tip; 6) MonoJect 22 G. Whitacre; 7) Sprotte 
24 G.; 8) BD 25 G. Whitacre; and 9) MonoJect 
25 G. Diamond tip. All needles were 
nominally 3.5 inches long. Five needles of 
each type were studied. The time to the 
first appearance of the water at the needle's 
hub, after inserting the needle through the 
membrane, was recorded. The flow through the 
spinal needles was measured by collecting the 
water flowing from the hub into a tared 
container over a measured time and carefully 
weighing it on an analytical balance. 
RESULTS 
The time to first appearance of water at the 
hub was not significantly different in 
needles 1,2,3,4,5 and 9 (see table). The 
longest time (P<0.05) was noted in needle 6 
which was the only one with a metal hub. 
Needles 7 and 8 were intermediate. The time 
to the first appearance of fluid was not 
statistlcally related to needle size. The 
two types of Sprotte needles were not 
significantly different from the other 
needles of similar gauge in this regard. 
Flow increased with increasing needle 
internal diameter (P<0.01). The Sprotte 
needle had the highest flow of the 22 gauge 
needles tested (P<0.OI). 
DISCUSSION 
The flow through the spinal needles was 
greatest in the larger bore needles. The 22 
G. Sprotte needle demonstrated a greater flow 
than any of the other needles of this gauge 
tested due to its thinner walls. 

~cr Tim c to Ist Ae~amnc=(Scc) 
1. 20 0 Quinckr (liD) 1.89 -I- 0.33 
2. 22 G Sprom~'Pajunk) 2.39 + 0.72 
3. 22 G QuLnckc (BD) 1.81 4- 0.60 
4. 22 G Whita~ (BD) 0.87 4- 0.15 
5. 22 G Diamond(Sherwood) 1.22 4- 0.44 
6. 22 G Whitao~T,(Shcnvood) 6.91 + 0.31 
7. 24 O Sprotte~Pajunk) 4.15 4 .  0.4.5 
8. 25 O Whitaoz~ (BD) 4.03 + 1.19 
9. 25 G Diamond(Sl~rwood) 2.03 .T. 0.66 

Flow {mL-mln") 
4.144-0.04 
1.40+0,10 
1.13 4- 0.II 
1.08 4- 0.03 
0.874-0.05 
0.92 4. 0.05 
0.5"/+ 0.O3 
022 4. 0.02 
0.14 4. 0.02 

I N T R O D U C T I O N  
Coring of the epidermis by a spinal needle 
with tissue deposition and proliferation in 
the subarachnoid space is a presumed etiology 
for iatrogenic intraspinal epidermoid tumors. 
These tumors have been reported as a late 
complication of inmhar puncture, j.2 This 
investigation evaluated the incidence of 
dermal coring as a function of the spinal 
needles' shape. 
METHODS 
Quincke cutting tip (Becton-Dickinson [B.D.], 
E. Rutherford, NJ, U.S.), and the non-cutting 
Sprotte (Pajunk, Geisingen, Germany) and B.D. 
Whitacre spinal needles were studied. Five 22 
gauge needles of each type were inserted 
through full thickness pig skin, with their 
stylets fixed in place. The pig skin used in 
this experiment included dermis and 
subcutaneous tissue, with the epidermis dyed 
to allow for better visualization. Upon 
removal from the skin, the needle tips were 
examined and photographed at 30X 
magnification under a Nikon model SMZ-1 
dissecting microscope. The area of the cored 
epidermal tissue was then measured by 
computer planimetry of microphotographs. The 
data were compared among needle types using 
the Friedman (nonparametric) Test. A p<0.05 
was considered statistically significant. 
RESULTS 
The area in mmiand locatlon of the dermal 
tissue picked up by the three needle types 
were: (1) Quincke, 0.029• (range 0.006- 
0.057), occurring primarily at the area of 
the styler and needle bevel junction closest 
to the hub; (2) Sprotte, 0.046• (range 
0.021-0.067), occurring primarily at the 
border of the side hole and the styler 
junction closest to the hub; (3) Whitacre, 
0.215• (range 0.125-0.241) with the 
epidermis found at the part of the side hole 
closest to the hub and subcutaneous tissue 
seen at the area of the side hole closest to 
the tip (p<0.02: Whitacre vs Quincke and 
Sprotte spinal needles). 
DISCUSSION 
This study demonstrates that coring of the 
integument is common when spinal needles are 
inserted through pig skin, even with the 
styler still in place. Pencil point Whitacre 
needles core significantly more than the 
Quincke tip or Sprotte spinal needles. 
REFERENCES 
I. Can Med J 1987;141: 233-235. 
2. Can Anaesth Soc J 1968;15:197-201. 
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T H E  P R E O P E R A T I V E  A I R W A Y  ASSESSME N T  - 
P O T E N T I A L  F O R  INTUBATION P R O B L E M S  
D. Keith Rose MD FRCPC, Marsha M. Cohen MD FRCPC 
Department of Anaesthesia, St. Michael's Hospital, 30 Bond Street, 
Toronto, Ontario, MSB 1WS; University of Toronto 

HAEMODYNAMIC, ELECTROCARDIOGRAPHIC AND 
V E N T I L A T O R Y  C H A N G E S  D U R I N G  A W A K E  
FIBEROPTIC INTUBATION 

Davy C.H.Cheng FRCPC, Buvanendran Asokumar MD, Antonio 
C.Caballero MD, David Wong FRCPC, Frances Chung FRCPC. 

Department of Anaesthesia, University of Toronto, The Toronto 
Hospital, General and Western Divisions, Toronto, Ontario. 

INTRODUCTION To avoid the adverse outcomes of difficult 
intubation, recent guidelines have been developed for airway 
assessment and managemenL t Multiple indicators help identify the 
difficult airway, a~" but assessments for these signs are not available for 
large numbers of consecutive patients. 
METHODS Following Ethics approval we prospectively reviewed 
the preoperative documentation of 4 indicators (neck movement 
restriction, mouth opening < 2 fingers, failure to visualize uvula, and 
thyromental distance O'M) < 3 fingers) to determine the relationship 
between the airway examination, intubation technique, and outcome. 
All consecutive patients who required intubation were included (n = 
14,946 over 21 months). Approaches to intubation other than asleep, 
direct were considered alternative. The number of laryngoscopy 
attempts (>2 defined as difficult) was noted. The management and 
outcome of patients with normal and abnormal indicators (individual 
and multiple) were compared by the Chi square test (13<.01). 
RESULTS An alternative approach was chosen for 1.8% of 
patients. For those remaining (n = 14,670 asleep, direct) there were. 
261 difficult intubations (1.8%). Management and outcome for the 
different indicators are shown in the Table. Three individual 
abnormalities (neck mobility, TM distance, and uvula visualization) 
when compared to normal assessments were helpful in determining 
management and/or predicting difficulty. When more than l indicator 
was abnormal, the overall rate of problems (sum of alternative 
approach and asleep, direct difficult) increased (j><.01), 
CONCLUSION Indicators noted on the preoperative exam help 
predict inmbation problems and when multiple abnormalities are 
identified the likelihood of these problems increases. For patients with 
abnormal indicators the choice of an alternative or asleep, direct 
approach still remains unclear. 
REFERENCES 1. ASA Guidelines 1992 

TABLE 

Assessment n 

Normal 7094 

Incomplete exam 6694 

Uvula not seen 273 

Mouth < 2 fingers 30 

TM < 3 fingers 166 

,1, neck mobility 327 

2 abnormalities 264 

�9 2 abnormalities 98 

All 14946 

* p<,01 different from normal assessment 

2. CJA 1985;32(4):429 
3. BJA 1988;61:211 

Airway Assessment, Management, and Outcome 

Alternative Asleep, direct 
Approach but Difficult 

52 96 

116" 105 

6 '  10" 

1 1 

2 16" 

30" 1 O" 

35" 18" 

34" 5" 

276 (1.8%) 261 (1.8%) 

% Any 
Problem 

2.1 

3.3 

5.9 

6.7 

10.8 

12.2 

20.1 

39.8 

3.6 

INTRODUCTION: This prospective clinical study was undertaken 
to evaluate the haemodynamic, electrocardiographic and ventilatory 
changes during awake fiberopfic intubation. 
METHODS: After institutional approval and informed consent, 8 
patients scheduled for elective surgery requiting awake fiberoptic 
intubation were studied. HR, BP, oxygen saturation (SaO0 and a 
12 lead electrocardiographic ST segment monitor (Mortara) were 
continuously monitored 2 hours preoperatively. All patients 
received a standard premedication of glycopyrrolate (0.2 nag I'M), 
midazolam (15 pg/kg IV) and fentanyl (0.75 #g/kg IV), and were 
supplemented with 3L/rain nasal O2. Top ica l  anaesthesia with 
10ml of 4% lidocaine was applied to the upper airway followed by 
transtracheal block of 2ml of 2% lidocaine. Fiberoptic intubation 
was accomplished with the aid of a Bcrman airway. Discomfort 
and sedation score were assessed. HR, BP, arterial blood gases, 
Sa02 and ST segment trend were recorded at the following timed 
interval: baseline (BS), after sedation(AS),transtracheal 
injection(TI), bronchoscope introduction (BRO), endotracheal tube 
insertion (ETT), intubation (INT),end of intubafion(END) and 1-5 
rain (M) post-intubation. Results were analyzed using ANOVA for 
repeated measurements. Data are expressed as mean + SEM. 
RESULTS: Age of patients was 38.6 -I- 5.3 yr old and the 
duration of intubation was 4.8 + 0.3 rain. There was a significant 
increase in HR during the fibernptic bronchoscopy introduction up 
to 1 rain after intubation (fig). There were no statistical significant 
changes in BP, Sa02, PaC02 and ST segment trend. Two (25%) 
patients desaturated below 90% (86% for 15 sec and 81% for 10 
see) during fiberoptic intubation. 
DISCUSSION: Our preliminary data indicate that awake fiberoptic 
intubation caused significant tachycardia and a 25% incidence of 
arterial oxygen desaturation. Its significance in high cardiac risk 
patients is currently under investigations. 

* P< 0.05 vs baseline 
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Supported in part by Criticare sy,~tems Inc. 
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ETHICAL REVIEW IN 
ANAESTHESIA RESEARCH 

J. Roger Maltby MB, Chris J. Eagle MD 

Department of Anaesthesia, Foothills Hospital at the University 
of Calgary, Calgary, Alberta, T2N 2"1"9 

NEUROLOGICAL COMPLICATIONS 
CAUSED BY ANESTHESIOLOGICAL 
PROCEDURES 
Hermann G. MfiUer-Vahl MD 
Department of Neurology, Medical School Hannover, P.O. 
Box 610180, 3000 Hannover 61, FRG 

INTRODUCTION 
Institutional ethical review of proposed research projects is a 
requirement for clinical research in Canada. Research Ethics 
Boards (REB) follow MRC guidelines I which state that patients 
should not be approached by strangers who know their medical 
circumstances, they must not be coerced into participation, and 
they must have "adequate" (unspecified) time for reflection. 
These issues are potential sources of difficulty for anaesthetists, 
who frequently meet healthy elective surgical patients for the 
first time on the day of surgery. To investigate the process of 
ethical review and the approaches taken to obtain informed 
consent, a survey of academic departments of anaesthesia in 
Canada was undertaken. 
METHODS 
A questionnaire on membership and terms of reference of the 
REB (or Biomedical Ethics Committee); the hospital Research 
and Development Committee (RDC); and local regulations for 
obtaining informed consent was sent to members of the 
Research Committee of the Association of Canadian University 
Departments of Anaesthesia (ACUDA). 
RESULTS 
Eighteen completed questionnaires were received from 16 
university-affiliated hospitals. In most institutions, the REB is 
under the direction of the university (10/16) and is responsible 
to the dean of medicine. In others (4/16), the REB is directed 
by the hospital and is responsible to the board. University 
REBs review proposals with reference to ethical considerations, 
scientific merit, and details of informed consent. RDCs review 
the impact of research on human resources and strategic goals 
of the hospital, as well as scientific merit. Only one REB 
specifies that consent must be obtained before admission on the 
basis that the hospital is a coercive environment and patients 
approached after admission may wrongly assume that the 
research is linked to their therapeutic procedure. Surgeons are 
aware of research in progress but are only involved in obtaining 
consent for joint anaesthesia/surgery studies. 
DISCUSSION 
The survey indicated reasonable conformity in the governance 
of the ethical review process. Limited access of the anaesthetic 
investigator to patients before admission to hospital poses 
ethical problems that investigators in other specialties do not 
face. The risk of breach of privacy and confidentiality may 
override concerns of insufficient time for reflection provided the 
research is straightforward and of low risk. 

REFERENCES 
[1] Guidelines on Research Involving Human Subjects 1987. 

Medical Research Council of Canada 1987. 

INTRODUCTION 
In recent years, there has been increasing interest in the 
elucidation of iatrogenic lesions of the nervous system 
[1,2]. This is partly due to the expansion of medical 
litigation. In the study we assessed the frequency and 
pathogenesis of neurological complications caused by 
anesthesiologieal procedures. 

METHODS 
Since 1976 we have been continually collecting and 
analyzing representative material from liability claims 
against medical personnel in northern Germany. The 
number of cases studied so far totals 8219. 

RF_,SULTS 
In 140 eases (2 %) neurological damage was definetely 
caused by anesthesiological procedures. On the other hand, 
a remarkable number of eases had been wrongfully 
attributed to an~sthesiological procedures. Peripheral nerve 
injuries (n = 81) due to faulty positioning during 
operations made up the largest group of eases forachial 
plexus 30, peroneal nerve 22, ulnar nerve 11, radial nerve 
6, others 12). The outcome was unfavorably only in a few 
cases, in which predisposing factors had been present. 
Among the 31 eases with neurological sequelae after 
general anesthesia, 21 were due to severe hypoxie brain 
damage (4 fatalities). The number of recurrent nerve 
palsies after tracheal intubation is remarkable (n = 8). Of 
minor importance among our material as far as number and 
severity of cases are concerned was damage due to epidural 
and spinal anesthesia (n = 19) and peripheral nerve 
blockades (n = 9). 

DISCUSSION 
The mechanisms for the occurrence of nerve damage 
during anesthesia will be discussed in detail. Since most 
cases can be shown to be preventable, the importance of 
knowledge of the pathogenetie factors is underscored. 

REFERENCES 
(1) Br J Anaesth 1987, 59:815-833 
(2) Anesthesiology 1990, 73:202-207 
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CONTINUOUS INTRAVENOUS MIDAZOLAM INFUSION FOR 
POST CABG SEDATION IN THE ICU - DOSE FINDING STUDY. 

Sallie J Teasdale, MD, Jacek M Karski, MD, Io A Carroll, RN, Sue Van 
Luven, RN, Vytas J Zulys, MD, Ann Davies, MD, Francis Chung MD, Peter 
N Norman, MD. 

Department of Anaesthesia, The Toronto Hospital, General Division, 200 
Elizabeth Street, Toronto, Ontario. 

H E A T  S T R O K E  AND M A L I G N A N T  H Y P E R T H E R M I A  
(MH). 
Jeanette Derdemezi ~, M.D. ,  F .R.C.P.(C) ,  Beverley A. Britt 2, 
M.D. ,  F .R.C.P. (C) ,  Malignant Hyperthermia Investigation 
Unit,  Department of  Anaesthesia, Women ' s  College Hospital ~ 
and Toronto General HospitaP, Toronto, Ontario M5S IB2 

Introduction: Current high-dose fentanyl anesthesia for aortecoronary bypass 
graft (CABG) surgery followed by postoperative sedation with morphine 
(MPH) and valium does not prevent postoperative hypertension in 60% of 
post CABG patients and prolongs respiratory depression. Available data on 
midazolam (MID) use in post CABG suggests that its use may allow rapid 
recovery with better control of the postoperative hypertension. There is 
limited data available on dosing for IV infusion of MID after CABG. 
Methods: This was a prospective double-bliod randomized study of thirty 
patients undergoing CABG surgery, age 45+72 years, with LVEF 0.5 or 
greater. Patients were premeditated with LM MPH 0.15 mg/kg and 
perphenazine 2~5-5 mE. Anaesthesia was induced with fentanyl 30 ug/kg 
(total 50 ug/kg) and pancuronium 0.15 mg/kg. Ventilation was maintained 
with 100% oxygen and halothane or isoflurane. Routine pump and surgical 
technique was employed. Patients were randomized to 3 midazolam groups: 

Group I Bolus iv 0.015 mfJkg [ Infusion iv 0.5 ug/kB/min 
Group ii Bolus iv 0.03 mf=/k 8 Infusion iv 1.0 ug/kg/min 
Group IE[ Bolus iv 0.05 m~i/k~ Infusion iv 1.5 ufJk~/min 

Midazolam sedation (bolus followed by infusion) was started after the 
patients arrival to the ICU. The patients were sedated at levels 3 to 5 on the 6 
point Ramsey Sedation Scale by increasing or decreasing the midazolam 
infusion rate by 50% as needed at 30 minute intervals. MPH was given for 
pain control in a bolus of 2-4 mg IV. 
Results: Basic demographics did not differ. Mean dose required for keeping 
sedation level at 3+5 was 0.23 ug/kg/min (CI 0.95% 0.21 + 0.31 ug/kg/min). 
Values are Mean + SEM (Median values in brackets~ 

Sedation Awa~ Extuldon MID Total MID. bolus 
hr time hr ~ hr ht fmdon ug/km mF./ka 

] 14.4 +0.59 4.2 + 1.3 ~3.0) ~.0 + 1.4 ~4.5) 194+'11 0.02 + 0.12 
I[ 14.8 +0.5~; 3.1:1:0.8 (3.0) 4.2 :t: 1.0 (3.9) 248+11 0.06+0.18 
Ill l~.l +0.~5 2.0 + 0.7 (I.5) 7.$ + 2.8" (4.9) 281• 0.06+.0.15 

* One patient extubated after 29 Hrs.(protocol failure-sedation MPHNalium ). 
Nitreprnsside - 15, Nitroglycerin - 22, Dopamine - 6, Phenylephrine - 2, and 
Noradrenaline - 1 patient were used (no difference among groups). We 
observed a significant drop in the systolic blood pressure m some of the 
patients in Groups lI and Ill after the initial bolus of MlD. No one developed 
respiratory failure after extubation and one hour later Hb oxygen saturation 
was 99 % (rain. 97%) and arterial PCO~ was 34 mmHg (max. 42mmHg). 

Sedation scores and 
: I  ss=,~, t" .. . . . . .  ~ ...... ~ .. . . . . . .  t . . . . . . .  ~ haemodynamies, systolic 
2t and diastolic blood 

1 m,~g,..~:: ... . . . . . . . .  ' , '"-Z:'~:: ' :- '- '  pressure and heart rate 
. . . . . . . . . . . . . . . . . .  presented in the Figure. 

I, fH 75 n ~ ...... + ... . . . .  ~ . . . . . . . .  ~ ....... = Values at times 0 are the 
o~ , , , , , baseline before initiation 

Tim (Hrs) 0 05 ~s a.o 5.o of sedation. 
Conclusions: 
1.Midazolam bolus 0.015 mg followed by an infusion of 0.5 ug/kg/min 
(Group I) provided stable haemodynamics and in most cases oversedation, 
creating a need to decrease the infusion rate to mean dose of 0.23 ug/kg/min, 
with CI .95 0.21+0.31 ug/kg/min. MPH requirements was 2 mE/hr. 
2.Patients were awake 2.5 hrs (median) post sedation and extubated 4.4 hrs 
(median) after sedation was discontinued. 

I N T R O D U C T I O N  
Heat stroke is a life threatening syndrome characterized by 
elevated body temperature, rhabdomyolysis, hyperkalaemia 
and metabolic acidosis which shares many clinical features 
with MH. Are some of  heat stroke cases in reality stress 
induced MH reactions? 
M E T H O D S  
In order to investigate this relationship between the two 
syndromes, we performed the caffeine halothane contracture 
test (CHCT) on patients and relatives who presented with heat 
stoke. Five probands and several of  their first degree relatives 
undexwent muscle biopsy. A sixth patient did not have the 
test due to an unfavorouble outcome of  his condition. Since 
the history was suspicious the patient 's  brother and mother 
was investigated. 
R E S U L T S  AND DISCUSSION 
Out of  five probands tested, four exhibited abnormal 
contractures in response to caffeine or halothane, consistent 
with MH. Their histopathologies were within normal limits, 
therefore the presence of  myopathy was unlikely. None of  
these patients were on any medications likely to produce 
hyperthermia. Several of  the relatives also tested positive. 
Reviewing their histories, these patients developed reactions 
after exertion and in mildly hot, humid enviromental 
conditions. The concern with the heat stroke syndrome is its 
occurrence in young healthy people engaged in military 
training, sports and the labour force and its unfavorouble 
outcome in many cases (either fatal or permanent disabilitating 
sequelae). Another significant factor is that emergency 
physicians are expected to see more "heat stroke" cases since 
more and more people are engaged in jogging and other 
exertional activities. The importance in differentiating 
between a true heat stroke syndrome and a MH reaction lies 
in the treatment. Although the gold standard in the treatment 
of  MH reactions is dantrolene its efficacy in the management 
of  heat stroke syndrome is controversial. Some cases do 
respond to dantrolene while others do not. We can speculate 
that cases responding to dantrolene are probably stress induced 
MH crises presenting with a "heat stroke"-like picture. 
C O N C L U S I O N  
Some heat stroke cases may be MH reactions since these 
patients as well as their relatives exhibit abnormal muscle 
contractures to caffeine or halothane. Dantrolene, therefore, 
in these patients could be life saving. 
R E F E R E N C E  
Olson, K.R. and Benowitz, N.L. Environmental and drug- 
induced hyperthermia. Emergency Mud. Clin. N.A. 
1984;2:459. 
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Does a modified Postanaesthetic Discharge Scoring 
System de te rmine  home- read iness  sooner? 
Christina Theodorou-Michaloliakou, MD; Frances F. Chung, FRCPC; 
Jose G. Chua, MD 
Department of Anaesthesia, Toronto Western Division, 
Toronto Hospital, University of Toronto, Toronto, 
399 Bathurst St., Ontario, Canada, M5T 2S8 

SHOULD BENZODIAZEPINES BE GIVEN ALONE AS 
CARDIAC PREMEDICATION ? 

Pamela Cuddihy MBChB, Davy Cheng FRCPC, Brian Kavanagh 
FRCPC, Antonio Caballero MD, Alan Sandier FRCPC. 

Department of Anaesthesia, University of Toronto, The Toronto 
Hospital, Toronto, Ontario M5G 2C4. 

INTRODUCTION: The Postanaesthetic Discharge Scoring 
System (PADS) is an useful index in assessing outpatient home- 
readiness .l The necessity to drink, and to void before discharge are 
not universally adopted. We designed a modified system ( new- 
PADS ) which eliminated input and output, and compared it against 
the existing'PADS. 
METHODS: Following institutional approved informed consent, 
270 patients were evaluated by 2 investigators independently every 
30 m postop. One used the PADS to score the patients and the 
other used the new-PADS (Fig 1). The investigators were randomly 
asssigned daily to use either PADS or new-PADS. The results of 
their evaluations were not made known to each other. The 
investigator would ask the outpatient nurses to discharge patients 
when PADS > 9. Patients were contacted 24 h postop. Results are 
expressed as mean + SD. 
RESULTS:. The demographics are in Table I.. The time to 
achieve the new PADS was significantly shorter than the the time to 
achieve the PADS.(80.4_+.2.1 vs 86.1 +_2.2rain, P<0.05). Discharge 
% by new-PADS vs PADS was 1.9 vs 0.7 at lh, 52.8 vs 43 at 1.Sh 
and 77.3 vs 71.9 at 2h. 
CONCLUSION: The new-PADS eliminates input and output as a 
criteria for discharge. By using the new-PADS, more patients could 
be potentially discharged home earlier. 
REFERENCE: 1. Anesthesiology 5:A1105, 1991. 

Figure I, 
PADS 

1. Vital Signs 
2 within 20% of preop 
1 20-40% of preop 
O 40% of preop 
2. Activity, Mental Status 
2 Oriented AND steady gait 
1 Odented OR steady gait 
O Neither 
3. Pain, Nausea, Vomiting 
2 Minimal 
1 Moderate, req. treatment 
O Severe, req. treatment 
4. Surgical Bleeding 
2 Minimal 
1 Moderate 
0 Severe 
6, Intake and Output 
2 PO fluids AND voided 
1 PO fluids OR voided 
0 Neither 

new-PADS 
1. Vital Signs 
2 within 20% of preop 
1 20-40% of preop 
0 40% of preop 
2. Activity 
2 Steady gait, no dizziness 
0 Unsteady gait 
3. Mental status 
2 Ned and oriented 
0 Disonentod 
4, Pain, Nausea, Vomiting 
2 Minimal 
1 Moderate 
0 Severe 
$. Bleeding 
2 Minimal 
t Moderate 
0 Severe 

Table 1. Demographic Data 
Patients: 270 
Age (yrs) 40.8 • 20.9 
Gender (M:F) M:54 F: 183 
ASA 1:187 I1:68 IIl: 15 
Surgery D&C: 119 Mixed: 95 Cataract:56 
Anaesthesia GA:205 Neurolept:64 Spinal: 1 
Dur.Anaes0t) 42.7 • 1.5 

INTRODUCTION 
Premedication is given to reduce anxiety-induced myocardial 
ischaemia. However, these potent medications may have adverse 
effects on respiration. 1,2 We hypothesize that the pre-operative 
administration of benzodiazepine alone versus benzodiazepine 
plus morphine and perphenazine would be associated with 
comparable degrees of anxiolysis and ischaemia, but with a lower 
incidence of adverse respiratory and haemodynamic events. 
METHODS 
After Institutional Ethics Committee approval and informed 
consent, 24 elective CABG patients were randomized into two 
groups and studied in a double-blinded manner. All patients 
received their usual regimen of cardiac medications before the 
study. Patients were continuously monitored for four hours prior 
to surgery with 12 lead ECG (ST segment analysis), respiratory 
inductive plethysmography, digital pulse oximetry, and an 
indwelling arterial catheter. Blood gas sampling was carried out 
prior to premedication (interval 1), and at 1 and 2 hours post 
premedication (intervals 2 and 3). Anxiety scores were recorded 
at the start and end of the study. After monitoring for 1.5 hours, 
the patients in group 1 received sub-lingual lorazepam 
[0.03mg/kg] and intramuscular saline, and those in group 2 
received sub-lingual lorazepam [0.03mg/kg] and intramuscular 
morphine [0.15mg/kg] (with perphenazine [0.05mg/kg]). They 
were then monitored for a further 2 hours, until transport to the 
operating room. 
RESULTS 
All demographic data were comparable in the two groups. 
Following premedication, group 2 had a significantly greater 
incidence of low blood pressure events [> 20% of initial readings] 
(p<0.01); higher PaCO2 (p<0.02); and lower PaD2 (p<0.02). The 
incidence of ischaemia was 8% overall. Anxiolysis data did not 
differ between the two groups. There was a trend towards an 
increased incidence of respiratory pauses, apnoeas, low tidal 
volumes, and arterial haemoglobin desaturations in group 2, but 
statistical significance was not achieved in this interim analysis. 

PaCO, Before and After Premedieatiorl 
: 1  ~ Groupl ":P<0.OSGroup2 

~3ot 

I 

I 2 3 
DISCUSSION Study Interval 
The low incidence of preoperative myocardial ischemia in this 
population on maximal medical therapy is comparable to 
previously reported data.! Preliminary data from this on-going 
study suggest that potent premedication confers no advantage and 
may have significant disadvantages prior to CABG surgery. 
REFERENCES 
1. Anesthesiology 75: AI03, 1991 
2. Anesthesiology 63: 20-28, 1985 
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PHARMACOKINETICS OF DOXACURIUM CHLORIDE 
DURING NORMOTHERMIC AND HYPOTHERMIC 
CARDIOPULMONARY BYPASS SURGERY 
Davy C.H.Cheng FRCPC, Buvanendran Asokumar MD, Frances 
Chung FRCPC, Jacek Karski FRCPC, Charlie Peniston FRCSC, 
Alan N.Sandler FRCPC, France Varin PhD'. 
Departments of Anaesthesia and Surgery, University of Toronto, 
The Toronto Hospital, General and Western Divisions, Toronto, 
Ontario, M5G 2C4; "Pharmacy, University of Montreal, Quebec. 

INTERACTION OF PROPOFOL WITH METOPROLOL OR 
NIFEDIPINE ON ORGAN BLOOD FLOW IN A SWINE 
MODEL OF CHRONIC CORONARY OCCLUSION 
Davy C.H.Cheng FRCPC, John F.Boylan FRCPC, Buvanendran 
Asokumar MD, Christopher M. Feindel FRCSC, Alan N. Sandier 
FRCPC, Patricia Boylen BSc. 

Department of Anaesthesia and Div. of Cardiovascular surgery, 
University of Toronto, The Toronto Hospital, Toronto, Ontario. 

INTRODUCTION:This study investigated the effects of 
normothermic and hypothermic cardiopulmonary bypass (CPB) 
surgery on the pharmacokinetics of a new muscle relaxant 
doxacurium chloride. 
METHODS:After Institutional Ethical approval and informed 
consent, 14 patients undergoing elective coronary artery bypass 
graft surgery were randomized into either normothermic,N [(33- 
36~ = 8)] or hypothermie H [(26-28~ = 6)]CPB. Anaesthesia 
was induced with sufentanil (5pg/kg) and midazolam (0.07mg/kg). 
Doxacurium chloride was administered at 3 ED95 (80/~g/kg) and 
trachea was intubated at 3 minutes (M) for controlled ventilation. 
Arterial blood was sampled at 2,5,10 M post doxacurium chloride; 
5 M pre-CPB and; 5,10,15,30,45,60,90,120 M during CPB. Urine 
samples were also collected at the above time intervals to assess 
the excretion of doxacurium. Doxacurium was assayed from the 
samples by reversed-phase high performance liquid 
chromatography with UV detection. The degree of neuromuscular 
blockade was monitored by the train-of-four stimulation at the 
timed intervals. Data were analyzed using t-test or ANOVA and 
all results are expressed as mean + SD. 
RF~ULTS:There was no difference in age,sex,height,weight and 
perioperative hemodynamic measurements between the two groups. 
The plasma doxacurium level was similar in both groups till the 
beginning of CPB. When compared to baseline 5 M CPB cone,the 
plasma doxaeurium level was significantly lower at 45,60 and 90 
M CPB in the N group and at 60,90 M CPB in the H group. The 
doxaeurium cone was lower in the N group and was significantly 
decreased at 45 M CPB when compared to H group.There was a 
significant difference in TIn for the N group (109.9 + 34.72 rain) 
compared to H group(172.05 -I- 37.8 rain) of CPB (P<0.02). 
DISCUSSION:Our data indicate that patients undergoing N CPB 
have a lower plasma doxacurium cone when compared to the H 
CPB. The prolonged Tta of doxacurium in H CPB may be due to 
decreased metabolism or volume of distribution from 
microvascular vasoconstriction. 
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Supported in part by a grant from Burroughs Wellcome Inc. 

INTRODUCTION: This study examined the interactive effects of 
propofol bolus with metoprolol or nifedipine on cerebral, spinal, 
renal and hepatic blood flow in an in vivo swine model. 
METIIODS: After institutional approval, 12 chronic coronary 
collateralized swine (1) were anaesthetized with i soflurane/oxygen, 
intubated and ventilated to normocarbia. A perieardial eradle was 
established and arterial and PA lines were inserted. Metoprolol 
(MET) (10#g/kg/min) or nifedipine (NIF) (5#g/kg/min) was 
infused for 30 min. Anaesthesia was allowed to lighten (isoflurane 
0.5 MAC), baseline haemodynamic and organ blood flow were 
measured. Radiolabelled Sn It3 and Cc 141 microspheres were 
injected via a left atrial catheter and reference blood samples were 
simultaneously withdrawn from bilateral femoral arterial lines. 
Propofol (2.5 mg/kg) was bolused and organ blood flow 
measurement was repeated 3 rain after drug administration. At the 
end of the experiment the animals were sacrificed and tissue 
samples from cerebral cortex (CER), cerebellum (CBL), spinal 
cord (SC), renal cortex (RC), renal medulla (RM) and liver were 
weighed and counted for isotope content using a gamma 
scintillation counter. Counts were corrected for background and 
crossover effects. Blood flow data were compared within and 
between groups using paired and unpaired t-tests. 
RF_~ULTS: Baseline organ blood fows did not differ between the 
two groups, except for significantly higher RC blood flow 
associated with NIF. In the MET group, propofol bolus caused a 
significant (P<0.05) decrease in CER (31.6%) and CBL (18.3%) 
blood flow; and a tendency (P<0.06) to lower in SC (32%) blood 
flow. In contrast, propofol bolus in the NIF group caused a 
significant (P<0.05) decrease in CER blood flow (32.3%) only; 
and a tendency (P<0.07) to lower hepatic blood flow(23.1%) 
(table). 
DISCUSSION: Baseline renal blood flow was improved with 
calcium channel blocker (NIF) compared to beta-blocker (MET). 
Propofol administration appears to have a differential regional 
vascular resistance effects in the presence o f  calcium channel 
versus beta blockade. Cerebral, cerebellum and spinal cord blood 
flow are lowered in MET group; whereas cerebral and hepatic 
blood flow are lower in NIF group. 
REFERENCE: (1) Anesthesiology 76:113-122,1992 

Table: Mean -1- SEM; * P<0.05  vs baseline; # betweea3 roup 

ml/100gm/min M E T  ( N = 6 )  N I F  ( N = 6 )  

Baseline Propofol Baseline Propofol 

CER 5 7 + 4  3 9 + 3 *  65 + t0 4 4 + 3 *  

CBL 71 + 7  5 8 : t : 6 "  89"4- II 7 6 + 9  

SC 5 0 +  I1 3 4 •  65-1- 14 45 + 9  

RC 217 + 23 219 :l: 25 280 + 16 # 268 • 22 

RM 139 -I- 21 133 :t: 19 170 :t: 28 162 + 21 

LIVER 68 + 13 63 + 16 52 + 5 40 + 7 

Supported in pa~ by a grant from Heart and Stroke Foundadon of 
Ontario. 
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TWO METHODS OF GRADING SEVERITY OF 
MALIGNANT HYPERTHERMIC REACTIONS. 
Beverley A. Britt, M.D., F.R.C.P.(C), Jeanette Derdemezi, 
M.D., F.R.C.P.(C) 
Department of Anaesthesia, Malignant Hyperthermia Investigation 
Unit, Toronto General Hospital, Toronto, Ontario M5G 2C4 

ANAESTHETIC EFFECTS IN THE THALAMUS -- 
ISOFLURANE DEPRESSES T-TYPE CALCIUM SPIKES 
AND CURRENTS IN THALAMOCORTICAL NEURONS 

Craig R. Ries ME) FRCPC, Ernie Puff PhD 

Departments of Anaesthesia and Pharmacology & Therapeutics 
The University of British Columbia 
2176 Health Sciences Mall, Vancouver, B.C. V6T 1Z3 

INTRODUCTION 
The North American Malignant Hyperthermie Registry (NAMHR), 
by a mutual consensus technique, has graded reactions suffered by 
MH patients, who have also had the caffeine halothane contraeture 
test (CHCT) performed, into six categories of severity. The 
Registry then has used control patients and patients in category 6 
(almost certain) for specificity and sensitivity studies over a range 
of reference values for each parameter of the CHCT. The 
reference values at which specificity and sensitivity cross each 
other are deemed the ideal reference values. The difficulty with 
this technique is that the weighting has been set so much in favour 
of modern monitoring that very few patients qualify for category 
6 because most fulminant reactions occurred years ago when these 
measures did not exist. Conversely since these measurements have 
come into general use the much earlier and better diagnosis and 
treatment of MH reactions has prevented the development of most 
fulminant reactions. 
METHODS 
To find a way to include goodly numbers of early cases, we have 
created a new scoring system that places less emphasis on modern 
monitoring. This system has been tested by specificity and 
sensitivity studies performed in the same manner as those studies 
carried out by the NAMHR. Specificity and sensitivity studies 
were performed over a range of reference points for the caffeine 
specific concentration without halothane (CSC) ie. the dose of 
caffeine required to raise the resting muscle tension by 1.0 gram, 
contracture at 2 mM caffeine, contracture at 2 mM caffeine/ 
contracture at 32 mM caffeine x 100, the caffeine specific 
concentration with 1% halothane (CSCH) and contractures at 1% 
and 3 % halothane. 
RESULTS 
Fifty-two patients fell into category 6. The ideal reference values 
at the specificity and sensitivity cross over points and the 
specificity and sensitivity percentages obtained by our scoring 
method are in close agreement with those of the NAMHR. 
DISCUSSION 
The numbers of patients generated by our method is greater even 
though the data was drawn from only one test centre instead of all 
the centres in North America. 
REFERENCES 
1. Britt, B.A. Malignant Hyperthermia - A Review. In: 
Thermoregulation: Pathology, Pharmacology and Therapy. 
Schonbaum, E. and Lomax, P. (eds.). Pergamon Press, Inc. New 
York. pp. 179-292 (1991). 
2. Larach, M.G. Standardization of the Caffeine Halothane 
Muscle Contracture Test. Anesth. Analg. 69:511-515 (1989). 

INTRODUCTION 
Thalamocortical neurons of in vitro or in rive preparations exhibit 
patterns of electrical activity that are specific to either arousal or 
sleep states. Non-REM sleep is characterized by membrane 
hyperpolaxization which facilitates an oscillatory burst fhing 
mode, due to a transient (T-type) calcium spike i. The spike burst 
mode impedes the transfer of sensory input to the cortex by an 
unknown mechanism. During wakefulness, thalamocortical 
neurons are depolarized and exhibit a continuous (tonic) discharge 
pattern. Previous studies in cortical neurons have shown that 
voltage-gated calcium-selective membrane channels are sites of 
anaesthetic action 2. We have investigated for the first time the 
effects of volatile anaesthetics in thalamic neurons. 

METHODS 
Whole-cell patch-clamp techniques were used (current-, voltage- 
clamp) for the intracellular study of isoflurane (IFL) effects on 
membrane ionic currents of thalamocortical neurons in slices of 
rat ventrobasal thalamus. Ca2*-currents were isolated 
pharmacologically and by voltage-clamp procedures. 

RESULTS 
Low concentrations of IFL were found to sharply depress in a 
reversible manner, the T-type calcium spike on the rebound 
response to hyperpolarizing current pulses (see Fig.). 

t::, 
IFL also was found m reversibly increase leak conductance (cf. 
reduction in hyperpolarizing response in Fig.) at all concentrations 
studied. 

DISCUSSION 
The depression of T-type calcium currents in the thalamus by IFL 
suggests that anaesthesia is neither like arousal nor sleep states. 
An increase in leak conductance by anaesthetics would depress 
thalamic activation and prevent the transfer of sensory input to 
the cerebral cortex. 

REFERENCES 
1. J Neurophys 51: 1196-1219. 
2. Can J Physiol Pharmacol 66: 1570-1575. 
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PROPOFOL FOR LARYNGEAL MASK INSERTION 
Donald R. Hickey FRCPC, Andrew Scott FFARCS 
Dept. of Anaesthesia, Montreal General Hosp., 
1650 Cedar Avenue, Montreal, Quebec H3G IA4 

INTRODUCTION 
This study assessed the ease of laryngeal mask 
insertion with varying doses of propofol and 
observed any resulting hemodynamic changes. 
METHODS 
After ethics committee approval and informed 
written consent 60 ASA class I/II patients 
(age 18-60) undergoing elective surgery were 
enrolled. Exclusion criteria included 
hypertension, cardiovascular disease, contra- 
indication to the use of propofol and 
increased risk of pulmonary aspiration. Each 
patient received fentanyl 1.5 ugm/Kg IV 3 
minutes and Lidocaine 20mg IV one minute 
preinduction. Unpremedicated patients were 
randomly allocated to receive one of 4 
propofol doses (2.0, 2.5, 3.0, 3.5mg/Kg) which 
was injected over 20 seconds. After the loss 
of consciousness the laryngeal mask was 
inserted. The ease of laryngeal mask insertion 
was scored by a blinded observer on a scale of 
0-3. 0 - no resistance to insertion, 1 - some 
resistance to mouth opening but able to insert 
mask, 2 - resists mouth opening and unable to 
insert mask without further medication, 3 - 
resists mouth opening and coughing and/or 
gagging noted on insertion or cuff inflation. 
Incremental doses of propofol 0.Smg/Kg could 
be administered up to a maximum dose of 
3.Smg/Kg if needed. Recording of HR, BP and 02 
saturation was performed preinduction by 
Critikon-Dinamap Vital Signs Monitor 1846SX 
with automatic recorder and for 10 minutes 
postinduction. Anaesthesia was maintained with 
70% ~O in 02 with isoflurane. 
RESULTS 
The 4 groups were comparable with respect to 
age weight and sex. There were no statistical- 
ly significant differences (X 2, ANOVA) in the 
number of additional does, ease of insertion 
score or mean blood pressure (see table). 
DISCUSSION 
Neither ease of insertion score nor adverse 
effects on BP, MR or Sa02 were related to the 
dose of propofol in this study. This may 
support the finding that induction doses of 
propofol may be lower than previously 

I determined . The precise timing of LM insertion 
after LOC was not specified and may account 
for the lack of a significant difference in 
ease of insertion among the groups. 

Propofol 
mg/Kg 

Extra Doses 
(mean) 

Insertion 
score (mean) 

2.0 0.4 0.66 

2.5 0.6 1.06 

3.0 0.33 0.53 

3.5 0.26 0.40 

REFERENCES i. Br J Anaesth 69:363-7 
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LOSS OF AUTOREGULATION OF CEREBRAL BLOOD FLOW 
VELOCITY AT GRAFT REPERFUSION DURING ORTHOTOPIC 
LIVER TRANSPLANTATION (OLT) 

Dennis D.Doblar,* Luc Fi:enette,* Gwendolyn Boyd,* 
Steven Poplawski,= Dinesh Ranjan* 

Departments of Anesthesiology* and Surgery,* 
University of Alabama at Birmingham, Birmingham, AL 

BACKGROUND AND PURPOSE: Many patients in fulminant 
hepatic failure have surgery for OLT. Because there is 
evidence of neurologic dysfunction in fulminant hepatic 
failure) we utilized the transcranial Doppler to seek 
evidence of cerebrovascular dysfunction dur ing 
reperfusion of the graft liver. Mean middle cerebral artery 
velocity (MCAV) and hemodynamic parameters were 
recorded immediately prereperfusion (Phase II) and then 
during two intervals: 1-6 minutes (Phase Ilia) and 20-40 
minutes (Phase IIIb) post-reperfusion during orthotopic 
liver transplantation. 
METHODS: Six patients were studied. The 2 MHz Eden 
Medical Electronics TC20005 Doppler was applied above 
the zygomatic arch at depths of 45-60 ram. All other data 
were obtained from anesthesia monitoring systems and 
are reported as percent increase above Phase II levels. 
Statistical analysis was performed using ANOVA. 
RESULTS: When compared to Phase Ih 

1) MCAV increased 62.5% in Phase Ilia and 54.9% 
in Phase lllb despite concomitant decreases in 
MAP (Table). 

2) In individual patients, the average of all 
prereperfusion MCAV velocities was lower than 
the postreperfusion average in five of six 
patients (p<0.001). 

3) The prereperfusion average MCAV for all six 
patients (40.4 + 13.1 cm/sec)was lower than the 

~ ostreperfusion average (59.2-+22.9 cm/sec) 
p<0.01). 

4) Central venous pressure (CVP) and mean 
pulmonary artery pressure (PAP) increased 
during both Phases Ilia and IIIb (Table). 

5) For each patient when the maximum MCAV 
occurred, the corresponding increase in arterial 
Pco2 was insufficient to explain the increase in 
MCAV. 

CONCLUSIONS: Our preliminary data show an increase in 
MCAV despite arterial hypotension and increased CVP and 
PAP. This predisposes to intracranial hypertension 
especially i f  systemic hypotension is treated using 
vasopressors and volume transfusion. There may be a 
vasoactive substance released by the new liver causing 
cerebral vasodilation and loss of cerebral autoregulation. 
Table 

Percent Change Above Phase ]-[ Value 

% MCAV % MAP % CVP % PAP 

]T[a "62.5+11.6 *-24.4+8.9 t92.5+43.7 "71.0+20.4 

]Trb t54.9+22.0 * -17.8+6.0 40.8+26.6 " 4 5 . 9 + 1 8 . 0  

*p<0.05 tp<0.07 
REFERENCES: 
1. Seminars Liver Dis9:189, 1989. 
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AN A U T O M A T E D  M U L T I C H A N N E L  
T H E R M O C O U P L E  T E M P E R A T U R E  
RECORDING SYSTEM 

Dr. Mark B. Godley,M.S.Ch.S., Sam Saprunoff, 
B.So.,E.E., Dr. D. Vincent,F.R.C.P.C.* 

*Department of Anaesthesia and Critical Care 
Medicine, University of Alberta Hospitals, 8440-I12 
Street, Edmonton, Alberta, Canada T6G 2B7 

HYPERTENSION IN HEALTHY RECOVERY ROOM 

PATIENTS 
Doreen Yee MD FRCPC, Deborah Goodall biB ChB 
Department of Anaesthesia, Sunnybrook Health Science 
Centre, 2075 Bayview Ave., Toronto, Ont. M4N 3M5 

INTRODUCTION: Multi-site temperature monitoring 
in clinical research has lead to the development of 
computer controlled multichannel t hermocouple 
temperature recording systems (Ref. 1). The authors 

developed a system consisting of two Mon-A-Therm ~ 
7000 series temperature monitors, a custom made 
"hardware interface" device connected to a PC, and a 
custom made temperature recording software program 
operating on a PC. The system is capable of 
monitoring 7 temperatures ' simultaneously'. 
]~C (RS~2C Custom <~*tm M o n - A - T h e r m  <Therrn~oun|er l  ~ 1 |  

I n ~ a r f a e a  8 t  z~l,m 

OS~tCUl 
I s o l s t i o n  

DESCRIPTION: The hardware interface between the 

Mon-A-Therm | 7000's and the PC is a small device 
that converts the serial output data stream of the 

Mon-A-Therm 7000's | to a standard RS 232C serial 

signal. The Mon-A-Therm 7000's ~ contains an output 
port which is a serial stream that is optically 
isolated to the device thus complying with 
biomedical safety regulations. Since the standard PC 
has only RS 232C compliant serial port(s) a device 
which generates the RS-232C compatible signal from 
the Mon-A-Therms was necessary. The authors 
implemented dual interface circuits giving two RS 
232C compliant serial outputs to increase the number 
of channels required. The application software 
developed for the PC was written in C using 
Microsoft C 7.0 compiler and had the following 6 
main functions: I) Time stamped information storage 
that can be synchronized with other medical 
equipment; 2) Receive RS 232C inputs via PC serial 
ports; 3) Calculate mean skin temperature from 
temperature information received from serial ports 
(Ref. 2); 4) Allow user to enter clinical 
information (user information) ; 5) Display 
temperatures and clinical information on status 
screen; 6) Save temperature and user entered 
information on the hard disk. This information is 
saved in an ASCII format acceptable for import into 
standard spreadsheet programs such as Lotus i-2-3 
and Microsoft Excel. The software receives its 
serial port data in the background allowing for real 
time updating of the temperature information, and 
user entered event information (clinical 
information) to be visualized on the screen. 
CONCLUSION: Overall the system is user friendly, 
accurate, reduces user bias and frees the user of 
tedious temperature recording tasks. Other 
applications for this system would include contour 
mapping, multiple subject studies such as pyrogen 
testing, assessing efficiency of warming devices in 
clinical settings, and assessing therapeutic nerve 
blocks. 
*Special thanks to Associated Health Systems and 
Malllnekrodt Of Canada for equipment supplied. 
REFERENCES : 
i) Columbus Instruments International Corporation, P .0. 

Box 44049, Columbus, Ohio 43204, U.S.A. 
2) J. Appl. Physiology, 19(3), 531-533, 1964. 

INTRODUCTION 
Hypertension is not an uncommonly encountered problem 
in the post-anaesthetic care unit (PACU). In previous 
studies, this has been attributed to pain, agitation, 
or hypoxia. 1,2 In these studies, however, up to 60% 
of the patients have pre-existing hypertension. In 
healthy patients, the reasons have not been 
extensively studied and may be different. To eliminate 
the effect of pre-existing disease, we undertook a 
review of all ASA I patients admitted to our PACU over 
a three month period to study the incidence and causes 
of hypertension. 
METHODS 
After Ethics Committee approval, all ASA I PACU. 
patients were identified using our database. 3 
Hypertension was defined as a BP 20% greater than pre- 
op systolic for longer than 15 minutes or 50% greater 
than pre-op systolic on one reading. The rate of 
hypertension was determined in all the patients and 
they were then classified into 2 groups: hypertensive 
and non-hypertensive. The number and rate of other 
adverse events was calculated for the 2 groups and 
then compared. Statistical significance was determined 
using chi squared test (Fischer' s exact where 
applicable) and a p value of <0.05 was considered 
significant. 
RESULTS 
Among the ASA I PACU patients during this time period, 
2.2% (29) had hypertension and 1285 did not. There was 
no difference in the mean age between the 2 groups. 
Other adverse events are shown in the table: 

HTN (n=29) no HTN P value 
(n=1285) 

ETT in situ ii 78 <0.001 
2 9 0.02 agitation 

tachycardia 
excess pain 
nausea/vomit 
hypothermia 
desaturation 

2 12 0.04 
3 71 NS 
7 175 NS 

216 
58 

NS 
NS 

Adverse events associated with hypertension in the 
PACU were having an endotracheal tube in 3itu, 
agitation, and tachycardia. Events unrelated to 
hypertension were excessive pain, nausea & vomiting, 
hypothermia, and desaturation. 
DISCUSSION 
In healthy patients, arriving intubated and agitation 
are major risk factors for hypertension in the PACU. 
In contrast to results from previous studies involving 
all patients, pain and desaturation were not shown to 
be related to hypertension. Tachycardia is likely an 
associated finding rather than a risk factor. Future 
research may include looking at outcome in this group 
of healthy hypertensive patients and whether treatment 
is necessary. 
REFERENCES 
I. BJA 47:70-74. 
2. Miller 3rd ed. p.2125. 
3. CJA 39:716-723. 
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STABILITY OF THE ARTERIAL TO END-TIDAL 
CARBON DIOXIDE GRADIENT DURING 
ANESTHESIA FOR PROLONGED NEUROSURGICAL 
PROCEDURES 
Sharad Sharma FFARCSI, Charles Cruise 
FRCP(C) and Glenn McGuire FRCP(C). 
Department of Anesthesia, University of 
Toronto,The Toronto Hospital, Toronto 
Western Division, 399 Bathurst St, Toronto, 
ONTARIO, M5T 2S8. 

Importance of Catheter Resistance in 
Transtracheal Jet Ventilation 

D, John Doyte MD PhD FRCPC and John Zawacki BASc 

Oepartment of Anaesthesia, The Toronto Hospital (TGH), 
Toronto, Ontario 

INTRODUCTION 
Hyperventilation ks one of the major 

treatment modalities used by 
anesthesiologists to manage raised 
intracranial pressure. During anesthesia, the 
end-tidal Pc02 value obtained by routine 
capnography is used as an estimate of the 
arterial PC02. We examined the stability of 
the arterial to end-tidal Pco2 gradient in 
patients undergoing neurosurgical procedures 
of 10ng duration (>4 hours). 

METHODS 
Following Institutional Ethical approval and 

informed consent, 16 patients (aged 25 to 68 
years) undergoing elective craniotomies were 
anesthetised using fentanyl, lidocaine, 
thiopental, succinylcholine, vecuronium, 
isoflurane and nitrous oxide/oxygen. Arterial 
Pco2 values were sampled intermittently via a 
radial arterial catheter. Simultaneous end- 
tidal Pc02 values were measured using a mass 
spectrometer. The management of ventilator 
settings was determined by the attending 
anesthesiologist. Hourly measurements of 
ventilatory parameters, temperature, blood 
pressure, pulse, end-tidal and arterial Pc02 
(non-temperature corrected) values were' 
recorded. 
For each patient, the arterial to end-tidal 

Pco2 gradient was plotted vs time and the 
slope derived with simple linear regression. 
The mean slope for all patients was then 
computed. To determine whether it deviated 
from a slope of zero (ie, no change in the 
gradient with time), a one sample Student's 
t-test was used. 

RESULTS 
There were no significant changes in the 

Pco2 gradient with time (p>0.05) suggesting a 
constant stable relationship between the 
arterial and end-tidal Pco2 measurements over 
time (t). 

[s u.r.qical timelhrs)lt=01t=llt=2[t=3 It=tilt=5 1 
mean Pco2 gradient[.4.1 3.9 3.6 3.7 3.3 2.9 

DISCUSSION 
We conclude end-tidal Pco2 can be used as a 

reliable guide to estimate arterial Pco2 
during neurosurgical procedures of greater 
than 4 hours duration. 

Introduction Trenslracheal jet venfilallon ~TTJV) has been advocated 
as a means to oxygenate and ventilate patients who would otherwise 
succumb from loss of the airway [1]. A number of s~tems have been 
descdbed, usually using equipment commonly available in the OR, 
and often using the 50 PSI wall o.xyqen source [1-4]. In this report, 
we present an approach to the design of TI'JV systems which is 
potentially more rational than the method of simply utilizing 
commonly available components. 

nal~is The gas flow through a transtracbeal catheter depends on 
th the resistance of the catheter/connection hose assembly and the 

driving pressure applied to it. If the resistance of the catheter/ 
connection hose assembly is R then the flow from the catheter is F = 
~a~h ~ where Pd is the pressure difference between the ends of the 

eter/connection assembly. R itself may depend on F if the flow 
becomes turbulent but the above relationship still holds However, Pd 
is very close to the driving pressure P since the lung offers little back 
pressure (at back pressures over 100 cm H20 the lung will likely 
burst, while P is often chosen to be 50 PSi or about 3500 cm H20.) 
Thus the above relationship may be simplified to F = P/R. Next, 
suppose that it is desired to deliver through the TTJV catheter a 
sequence of "jet pulses" each resullinQ in a given tidal volume (eg. 
500  ml). Then (ignoring entrained air effects) the delivered ttdal 
volume = catheter flow x pulse duration, if we choose a catheter flow 
of 30 liters/minute, then a jet pulse of one second duration wJl] result 
in a tidal volume of 30 liters/minute x 1/60 min = 0.5 liters. Thus, it 
the desired flow rate of a jet pulse is to be F and if at this flow the 
system resistance is R. then the driving pressure needed is P = F x R. 
IfF is chosen, for example, as 30 liters/rnin, the. we need only know 
R in order to choose P. 
Experiment The resislance values for a TI'JV setup consisting of a 
14G angloceth connected to a regulated oxygen source by a 4.5 foot 
PVC tube of 7/'32 inch ID was studied using standard methods, For 
oxygen flows between 10 and 60 I/rain the resistance was relatively 
constant between 0.6 and 0.8 PSIA/min (Figure). 

0.8, ~ A 
0.7' v " ~ - - ~ . . _ A  a, 
o.e, v + 

oJi, 

o.4 [ Figure TTJV setup refistancr (Y-axis; 
oa, I PSI/I/nfin) vs oxygen flow (X-rods; I/min): 
@ . 1 ,  " "  

@.1, 
0 I I | I I I 

0 10 20 30 44 60 60 

Discussion Many systems for TTJV choose 50 PSI for convenience 
(50 PSi being the oxygen wall outlet pressure), although a regulator 
could be used to permit lower pressures. However, 50 PSI may not 
be an 'optimal" pressure choice for TI'JV. Instead, we offer the above 
approach to selecting the oxygen driving pressure from known 
catheter/connection hose resistance characteristics and desired jet 
pulse flow characteristics. Reference to such data will allow driving 
pressure selection for various TrJV setups and desired jet pulse 
flows. As an example, if the setup resistance is taken as 0.7 PSM/min 
and the desired flow rate is 30 I/rain, the driving pressure should be 
0.7 x 30 = 21 PSI. Similar analyses can be carried out for other 
arrangements from experiments to obtsin resistance data. 
References [1] ~ 71.'769.1989 [2] Aredleslok~ 7"&787,1990 
[3] ~ 73:786,1990 [4] ~ 7 4 ; ~  1991 



A38 C A N A D I A N  J O U R N A L  O F  A N A E S T H E S I A  

Propofol Infusion Induction in the Elderly 
Haemodynamic Profile 
Prances F. Chung MD, Vincent W.S. Chart MD, Godofredo 
J. Baylon, MD 
Department of Anaesthesia, Toronto Western Division, The 
Toronto Hospital, University of Toronto, 399 Bathurst St., 
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RESPIRATORY FUNCTION DURING RECOVERY FROM 
VECURONIUM NEUROMUSCULAR BLOCKADE 
Davinia E. Withington FRCA, Michael Davis MD, 

Peter Vallinis RRT, Joan C. Bevan FRCA'. 
Departments of Anaesthesia and Respiratory Medicine, Montreal 
Children's Hospital and McGiU University, Montreal, Quebec; 
"Departments of Anaesthesia, British Columbia Children's Hospital 
and University of British Columbia, Vancouver, British Columbia. 

Introduction: Propofol bolus induction may cause a decrease in 
blood pressure. Propofol infusion induction may preserve 
haemodynarnic stability. This study compared the haemodynamic 
profile between propofol induction/maintenance (P-P) infusion 
and pentothal-isoflurane (STP-I) in the elderly. 
Hethods: After institutional approval and informed consent, 60 
patients aged 55-85 underwent total hip replacement. Patients 
were randomly assigned to P-P or STP-I. The P-P group 
received P infusion at 0.75 mg/kg/min for induction and 0.05- 
0.15 mg/kg/min for maintenance. The STP-I group received 
STP 2-4 mg/kg administered slowly for induction, and end-tidal 
I 0.5-1.5%. Drugs were titrated to clinical response. All 
patients received succinylcholine, fentanyl, vecuronium, N20 , 

and oxygen. Patients were monitored with Holter 
electrocardiographic monitor pre-op, intra-op, and 24 h post-op. 
The Holter electrocardiographic readings were done by two 
independent investigators blinded to the randomization. All 
haemodynamic parameters were documented per minute for 10 
min after induction, every 5 min intra-op and every 15 rain post- 
op for 2 h. 
Results: There was a significant increase in systolic blood 
pressure, diastolic blood pressure and heart r a t e  changes in STP-I 
group at 3, 4, 5 min after induction when compared to baseline. 
There was a significant difference in systolic blood pressure and 
heart rate between STP-P and P-P group at 3 and 4 rain after 
induction (Fig.). Fourteen patients had ST-T changes (STP=9; 
propofol=5). Three patients had changes at induction. One had 
ST-T changes during prosthesis insertion, three in recovery 
room, and nine within 24 h post-op. Two patients had changes 
at two different periods. 
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Conclusion: Propofol infusion induction provides 
haemodynamic stability as compared to STP-isoflurane induction. 

INTRODUCTION: To ensure adequate alveolar ventilation after 
surgery respiratory muscle strength must be assessed. Adductor 
pollieis train-of-four ffOF) monitoring is now routine but has not 
been correlated with respiratory function in children. Leg lift and 
inspiratory muscle pressure (Pz) have been compared to clinical 
recovery from reversal of blockade in children t. TOF ratio may 
underestimate diaphragmatic function 2. Respiratory drive can be 
assessed by measuring P0.~ (inspiratory pressure) and respiratory 
muscle strength can be measured by Pocc (maximal inspiratory 
pressure duirng airway occlusion), which correlates well with 
maximal inspiratory effort (Plmax) 3. This study compares TOF 
with respiratory muscle function after vecuronium in children. 
METHODS: After Ethical Committee approval and with parental 
informed consent children undergoing dental surgery were studied. 
TOF was monitored with a Grass FTO3 force displacement 
transducer, respiratory function with a pneumotachograph size 1 
(tidal volume (Vr), minute ventilation/kg (V~, flow), and 
oesophageal pressure with a Sanborn 268 pressure transducer. 
P~occ was measured by brief occlusions at end-expiration (FRC). 
Anaesthesia was induced with halothane in nitrous oxide/oxygen 
and the child intubated under deep halothane. Following baseline 
recordings of TOF, frequency, VT, P0.t, and Ptoce IPPV was 
started after vecuronium 0. lmg.kg "t. Further measurements were 
taken when TOF ratio was 50, 75 and 100%. End-tidal halothane 
was maintained at 1%. Statistical analysis was performed using the 
Minitab package. 
RESULTS: Ten children were studied with mean age of 4.0 years 
(SEM -I-4.5 months) and mean weight 17.98kg (SEM __+1.15). 

Table: Comparison by regression between 2 variables. 

P 

Po. i  

Po.] 

Plocc 

TOF 

PIOCC 

VE 

Vr 

VE 

< 0.005 

<0.001 

<0.04 

0.02 
there was no rela onship between T ~)F ratio and frequency, VT, 
P0.~, or P~r 
CONCLUSIONS: These preliminary findings suggest that Vr is 
related to maximal inspiratory pressure, and V~ to respiratory 
drive. TOF ratio correlates well with VE but not Vr. Thus TOF 
monitoring is an index of return of adequate minute ventilation but 
does not provide a measure of respiratory drive or tidal volume. 
As expected Vr is best predicted by P~occ. 
REFERENCES: 
1. Anesthesiology 1980; 52: 441. 
2. Anesthesia and Analgesia 1977; 56: 55. 
3. Journal of Critical Care 1986; 1: 32. 
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Effect  of  n o r m o t h e r m i c  versus  h y p o t h e r m i c  
c a r d i o p u i m o n a r y  bypass  (CPB)  on c o g n i t i v e  
functions in patients undergoing coronary  artery 
bypass grafting surgery (CABG). 
Sapin-Leduc, A., MPs, Plourde, G., MD, Fosset, N., RN, 
Symes, J.F., MD, Morin, J.E., MD, De Varennes, B., MD, 
Latter, D., MD. Departments of Anesthesia and 
Cardiovascular Surgery, Royal Victoria Hospital and 
Department of NeUrODSychology, Montreal Neurolog- 
ical Hospital, Montreal. 

AN INTERACTIVE COMPUTER MODEL TO TEACH 
PHARMACOKINETICS AND PHARMACODYNAMICS 

OF MUSCLE RELAXANTS. 

Gareth S. Kantor MB ChB, DJ Doyle PhD MD 
Department of Anaesthesia, Toronto General Hospital 

200 Elizabeth Street, Toronto, Ontario, MSG 2C4 

Normothermic CPB is becoming more popular during 
coronary artery bypass surgery (Lessana et al., 1992; Kavanagh 
et al., 1992). However, a major concern is whether or not warm 
CPB is more likely to cause cerebral damage than hypothermic 
CPB. Consequently, the purpose of this study was to examine 
the effect of CPB temperature on cognitive functions. 
METHODS: Thirty-one patients scheduled for f'trst time CABG, 
participated to this randomized, double-blind study, Patients 
with a left ventricular ejection fraction >__ 0.35 and no major 
organ failure were included in the study. Fifteen patients were 
assigned to warm CPB (35oc) and 16 to cold (28oc) CPB. 
Twelve neuropsychological tests were administered 1-4 weeks 
before and 6-7 days after surgery. Most of them had been used 
in prior investigations (Shaw et al., 1987; Savageau et al., 
1982). Four subtests of the Weschler Intelligence Scale revised 
(WAIS-R): information, picture completion, digit span and digit 
symbol substitution (DSS) were used. Three measures of verbal 
memory were obtained from the Wechsler Memory Scale: the 
immediate recall of two short stories and paired associate words 
and a global composite C score for the delayed recall condition, 
usually not evaluated in the other studies and particularly 
sensitive to left-temporal lobe function (Milner, 1975). 
Visuospatial construction and memory was assessed with the 
copy and the delayed recall of the Rey complex figure. A word 
fluency task, as an indication of frontal-lobe function and the 
Trail-Making task part B, to assess attention and concentration, 
were also administered. 
RESULTS: Overall, no gross deterioration was observed in 
either group. Most patients showed unchanged or significantly 
improved post-op performance, reflecting practice effect, for all 
tests except for the DSS, which revealed significant 
deterioration for both groups. However, the warm group 
showed improvement in only 2 tests versus 5 for the cold group 
and seemed more impaired on the DSS. This subtest of the 
WAIS-R is very sensitive to brain damage (Lezak, 1983). The 
cold group improved particularly on tests of immediate and 
short-term memory for verbal and visuospatial material. 
DISCUSSION: In conclusion, the results show that at first sight 
normothermie CPB does not lead to worse post-operative 
outcome on cognitive functions. However, the fact that the 
warm group did not benefit as much from the practice effect 
needs further investigation. The global favorable outcome could 
also result from having restricted the study to patients who are 
otherwise healthy and with good left ventricular function, the 
latter being an important predictor of post-operative intellectual 
impairment (Shaw et al., 1987). Consequently, a more detailed 
neuropsychological assessment involving a larger group of 
patients is needed. 

REFERENCES: 
Kavanagh et al. (1992). J Cardiothora Vase Anesth, 6:127-131. 
Lessana et al. (1992). Ann Thorac Surg, 53:666-669. 
Lezak (1983). Neuropsychological Assessment. 
Milner (1975). Advances in neurology (vol.8). 
Savageau et al. (1982). J Thorac Cardiovasc Surg, 84:585-594. 
Shaw et al. (1987). Q J Med, 239:259-268. 

INTRODUCTION The teaching of pharmacokinetic (PK) and 
phammedymmic (I'D) aspects of muscle relaxants relies on written 
descriptions accompanied by equations and graph~ We devdoped an 
imeracfive insm~oml computer model which allows studwas to 
"experiment" with various PK and PD scenarios for a variety of mnscle 
rdaxants. The following graphic output is provided for a chosen PK/PD 
regimen: (1) drug conc is ion  versus time, (2) receptor occulmcy 
versus time, 0 )  Imcent twitch height versus time, and (4) receptor 
occupancy . v ~  drug conee~raliort A more ghranccd version better 
predicts the time course o f n e u r o ~  block, by using the concept 
of an "effect" compartment distinct from plasm~[l] 
METHODS Rdafionships between drug concentration and receptor 
occupancy and between receptor occupancy and relative twitch height 
were taken from the literature [2]. These were programmed using Excel 
4.0 under Windows 3.1 on a 486 IBM-c, empafible computer. 
Multiexponential equations for the decay of plasma concentration vs 
time~ values for plasma flow to muscle and for the volume of the muscle 
interstitial space in the"advaneed" modal were also taken ~ m  previous 
reports.[2,3] D i f f ~ i a l  equations we~ solved numerically using 
Mathca~ an ~ a n a ~  pa~age. 
USING THE SYSTEM Once the system is invoked, the user enters 
the PK and PD da!a shown in the Table. Following this the system 
produces the graphs mentioned earlier. Different scenarios can then be 
explored by re4mteting new parameters. For example, the effect of an 
increase in the volume of distribution (eg with ascites) is easily studied. 
The teach~ module offers either a single compaament mod~ with 
fast-order drug kinetics, or a two-compartment model which illustrates 
the importance of drug distn~ution. 
DISCUSSION This system offers a new dimenfion to learning about 
plmmmctxtynmnics and pharmacokinetics of muscle rdaxants. By 
manipulating PK parameters such as distribution or diminafion half-We, 
or PD parameters such as occupancy C50, users can explore the effects 
of various scenarios on drug concentration, clinical twitch amplitude 
and/or receptor occupancy. In addition, because the formulation is 
based on a receptor occupancy model, this aspect of muscle relaxant 
pharmacology is emphasised to the user. The model uses standard 
commercial soRware~ does not require complicated customised 
programming and is potentially adaptable to the PD and PK of other 
drugs which act at specific receptors. 

Table PK/PD parameters used. 
(a) Volume of distribution 
(b) Distribution half-life 
Co) Elimination half-life ] REFERENCES 

I(c) Drug dose I ., Clin Pharm Ther 1979;25:358 
[(d) Receptor occupancy [2] Anesthesiology 1972; 37:417 
[(e) C50 [3] Anesthesiolog~ 1992; 77:A915 
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EFFECTS OF GENERAL AND REGIONAL ANAESTHESIA 
ON POSTOPERATIVE COAGUI.DPATHIES FOLLOWING 
TURP: A PROSPECTIVE RANDOMIZED STUDY 
Robert J.Smyth MD, Davy C.H.Cheng FRCPC, Buvanendran 
Asokumar  M D ,  Frances Chung FRCPC,  Michael Glynn FRCPC.  

Departments of Anaesthesia and Medicine, University of Toronto, 
The Toronto Hospital, General and Western Divisions, Toronto, 
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CARDIOVASCULAR EFFECTS OF DOBUTAMINE AND 
NOREPINEPHRINE DURING NORMOVOI.EMIC HEMODILUTION IN 
ANESTHETIZED DOGS 

Charles E. Smith MD, FRCPC, Alfred C Pinchak MD, PE, PhD, 
Joan F Hagen BA, Donald E Hancock  AEET 

Depar tment  of  Anesthesia, MetroHealth Medica l  Center, 
Case Western Reserve University, Cleveland, Ohio 44109, USA 

INTRODUCTION:This clinical prospective randomize0 study was 
undertaken to co.mprehensively compare the blood loss and postop 
coagulation parameters in TURP patients receiving spinal (RA) or 
general (GA) anaesthesia. 
METHODS:Following Clinical Ethic Committee approval and 
informed consent, 50 patients undergoing TURP were randomized 
to receive RA or GA. RA was performed using 50-75 mg of 5 % 
hyperbaric lidocaine. A standardized, balanced GA consisted of 
fentanyl/vecuronium/isoflurane. Coagulation parameters included 
CBC,PT,PTT,factor V,fibrinogen,plasminogen,antithrombin IH 
and FDP. Serum sodium was assayed for hemodilutional effect. 
All above measurements were made at preop(PRE), 1, 6 and 24 
hrs(H) postop. Blood loss was calculated using spectrophotometric 
analysis and corrected to weight of prostatic tissue resected and 
duration of surgery. 
RESULTS:There were no differences in age,surgical duration, 
irrigation fluid volume,  resected prostatic tissue weight or blood 

loss(table I)between the two groups .However ,  both groups resulted 
in significant increase in PT (extrinsic pathway) and decrease in 

p lasminogen, fac tor  V and fibrinogen (common pathway),  whereas 

PTT (intrinsic pathway) was not affected post -TURP (table II). 3 

patients (6%) had clinical sub-acute disseminated intravascular 
coagulopathy (DIC).  The intraop blood loss was significantly 

correlated (r=0.81) to the prostatic weight resected. 
DISCUSSION:We conclude that perioperative blood loss in TURP 
patients is not affected by the anaesthetic technique (GA or RA). 
However,subclinical coagulopathies post-TURP do occur in the 
common and extrinsic pathway of the coagulation cascade which 
is not a hemodilutional effect.6% of TURP patients developed sub- 
acute DIC and is correlated with mass of prostate tissue resected. 

Table I:Blood loss (nd/gm/lu') mean 4- SD 

INTI~OP IH POSTOP 6H POSTOP 24H POSTOP 

GA (n=25) 18.5 4- 13.3 2.1 + 2.0 0.67 4- 0.8 0.4.7 4- 1.2 

RA (n -25)  15.5 4- I0.1 1.4 4- 1.6 1.20 4- 2.0 0.27 4- 0.4 

Table n:  Coagulation parameten. Mean + $D; * P<0.0~ vs PRE 

RA (n= 25) GA (n=25) 

PRE 1 H 6 H 24 14 Pits [ H 6 H 24 H 

PT (sr162 10.2 I1.1* II.0* i0.g* 10.6 11.2* 10.8* I1,1" 
t- 0 .5 4- 0 .7  4- 0 .6  + 0 .7  4- 0 .9  ~ 4- 1.2 4- 0 .7  4- 1.2 

(set:) 27.4 28.1 28.1 28.2 27.4 27.2 27.3 27.1 
::t:3.0 + 3 . 9  4- 3.6 : i : 3 . 4  •  = + 3.4 4- 2 .7  4- 1.9 

Fibrinoge~ 3.2 3.0 2.8 * 3.2 3.0 2.9 * 2.8 * 3. I 
(g/L) 4- 0.8 4- 0.7 + 0.6 + 0.7 -l- 0,8 4- 0.8 4- 0.8 4- 0.8 

Factor V 0.8 0.8 0.7 0.8 0.9 0.8 * 0.7 * 0.9 
~/mL) +0.3 4- 0.2 4- 0.2 4- 0.2 +0.2 4- 0.3 4-0,3 +0.3 

Antithrombin ! .29 .27 * .27 * .27 * .30 .27 * .27 * .27 * 
Antigen (g/L) 4- .02 + .02 I- .03 4- .03 4- .03 4- ,03 4- .03 4- .04 

Plasminogen .12 .09 * .10 * .09 * ! . 10 .09 * .(Y:) * .08 * 
Antigen (g/L) 4- .05 4- .02 4- .04 + .03 + .02 + .03 4- .02 4- .02 

Supported in part by a grant from Physicians' Services 
Incorporated Foundation, Ontario. 

INTRODUCTION 
Although weaning from cardiopulmonary bypass (CPB) is often 
accomplished without pharmacologic intervention, inotropic agents 
may be required to augment cardiac contractility and maintain mean 
arterial blood pressure (MAP). The purpose of the study was to 
evaluate the circulatory effects of dobutamine and norepinephrine 
during acute normovolemic hemodilution (HD) in dogs. The study has 
clinical relevance because both drugs are utilized during and after 
separation from CPB when patients are hemodiluted to hematocrits 
of 20 - 25%. 
METHODS 
Splenectomized animals were randomly divided into hemodiluted 
(n = 20) and non hemodiluted (n = 20) groups. Anesthesia was with 
pentobarbital. Catheters were placed for measurement of arterial, 
left ventricular (Miller), central venous and pulmonary artery 
pressures, and cardiac output. A biaxial accelerometer placed in the 
lower esophagus allowed measurement of peak to peak cardiac 
accelerations (A ly ) l .  The hematocrit was reduced from 43 to 20% 
by the simultaneous withdrawal of blood and infusion of a similar 
volume of hetastarch at a rate of 20 mL/min. Hemodynamics, blood 
gases, oxygen delivery (DO2L consumption (VO2) and extraction 
ratio (ER = VO2/D02* 100) were measured prior to and after HD, and 
15 and 30 rain after infusion of dobutamine, 10 ug/kg/min (n = 10), 
norepinephrine, 0.1 ug/kg/min (n = 10), or saline (n = 20). Statistical 
analysis was with ANOVA. A P value < 0.05 was considered 
significant. 
RESULTS 
Hemodilution resulted in decreased DO2 and MAP, increased ER, 
with maintenance of V02. Dobutamine after HD significantly 
increased contractility, DO2, stroke index (SI) and right ventricular 
stroke work index (RVSWl) and decreased systemic vascular 
resistance index (SVRI) compared with norepinephrine after HD and 
hemodiluted controls (Aly ,  mean + SD: 0.77 +_._ 0.48 vs 0.35 + 
0.15 and 0.33 __+ 0.14 G units, dP/dt: 5.0 ._+_. 0.9 vs 3.9 + 1.2 and 
3.2 ~ 0.9 103mmHg/s, DO2:27 __+ 17 vs 17 __+ 5 and 19 __+ 9 
ml/kg/min, Sh 1.26 _-L. 0.5 vs 0.74 __+ 0.2 and 0.96 __+ 0.3 
mllbeat/kg, RVSWI: 0.23 __+ 0.11 vs 0.11 + 0.04 and 0.13 + 0.06 
G/beat/kg, and SVRI: 36 4- 1 5 v s 6 5  + 10 andS6 + 19 
mmHglmllminlkg, respectively), without affecting VO2, ER or MAP. 

DISCUSSION 
Circulatory responses to HD include increased ER and decreased 
MAP and SVRI. If the therapeutic goals in the hemodiluted patient 
after CPB are to improve cardiac performance without adversely 
affecting MAP and VO2, the results of the study suggest that 
dobutamine, 10 ug/kg/min, is superior to norepinephrine, 0.1 
ug/kg/min. Extrapolation of these results to humans should be made 
cautiously because the effect of inodilators and inoconstrictors 
during HD represents a complex interaction among multiple factors 
such as the degree of HD, sympathetic nerve activity, circulating 
catecholamines, presence of cardiac disease and anesthetic agents. 
REFERENCE 
1. J Biomech Eng 1981; 103:160-7 
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OXYGEN DELIVERY DURING NORMOTBERMIC 
CARD IOPUIJMONARY BYPASS 

Richard F McLean ME), Andrew A Phillips MD, 
Stephen E Fremes MD, Peter Bunting PhD, 
Lance Joy RRT, Carol. Hamilton CCP 
Departments of Anaesthesia, Surgery and 
Biochemistry, Sunnybrook Health Science 
Center, University of Toronto, 2075 Bayview 
Ave. Toronto M4N 3M5. 

HYDROMORPHONE PATIENT-CONTROLLED ANALGESIA 
fPCA) FOLLOWING CABG SURGERY 
Norman R. Searle MD, Micheline Roy IT, Jean Pen~ault Phi), 
Jeanne Roof RN, Cory C. Hermanns RN, Micheline Courtemanche 
RN, Christine Demers RN, Raymond Cartier MD 
Department of Anaesthesia and the Department of Surgery, 
Montrcai Heart Institute, 5000 Belanger Street East, Montreal, 
Quebec, HIT 1C8 

Introduction: Hemodilution occurs whenever 
cardiopulmonary bypass is instituted, 
offsetting the increased viscosity resulting 
from hypothermia. With normothermic 
cardiopulmonary bypass, there is a 
possibility that low hematocrits may be 
associated with inadequate tissue perfusion. 
We prospectively studied 20 patients 
randomized to warm and cold cardiopulmonary 
bypass in order to compare the adequacy of 
oxygen delivery. 
Methods: Ethics committee approval was 
obtained to study 20 patients randomized to 
warm and cold cardiopulmonary bypass. 
Cardiopulmonary bypass was instituted using 
target flows of 2.4 L/min/m 2. Data was 
collected after induction of anesthesia, at 
10 and 40 minutes after the institution of 
bypass , just prior to the termination of 
bypass, and 10 minutes post-bypass. Data 
collected included cardiac output, Hb, Hct, 
mixed venous and arterial p02 and 02 
saturations, and serum lactate. The 
relationships between mean Hct on bypass and 
the change in lactate from pre-bypass to 
post bypass (lactate difference), mean 
bypass SvO2, and post bypass Sv02, were 
studied using linear regression for the 
group as a whole. The effect of bypass 
temperature and Hct on these variables was 
studied using analysis of variance. 
Results: There were 11 patients randomized 
to cold (nasopharyngeal temp 29.3 • 0.51)and 
9 patients randomized to warm 
(nasopharyngeal temp 35.6 • 0.56). The mean 
Hct in the cold and warm groups were .218 
• and .227 • .009 respectively. 

There was an inverse relationship between 
Hct on bypass and the early post bypass Sv02 
(r2=.22, p.=0.04 ) in the group as a whole. 
There was no interaction between the effects 
of Hct and temperature on the mean Sv02 on 
bypass or the post bypass Sv02. The lactate 
difference was inversely related to Hct in 
the cold patients (r2=0.36 p = .05) but not 
in the warm patients. 
Conclusion: As expected there is an inverse 
relationship between Hct and Sv02. An 
inverse relationship between Hct and lactate 
difference was seen only in the cold 
patients. This difference may be due to the 
effect of temperature on lactate metabolism. 
We found no evidence of increased lactate 
production or venous desaturation in 
patients undergoing normothermic 
cardiopulmonary bypass at low Hcts. 

INTRODUCTION 
Studies on the use of PCA have demonstrated its supeziority to 
conventional (C) therapy in a variety of surgical procedures. After 
cardiac surgery, inadequate pain management may play a 
quantifiable role in early morbidity, that may result in 
cardiovascular instability, depression of respiratory function and 
increase post-operative su'ess. 
METHODS 
After institutional approval and patients' informed written consent, 
60 elective CABG operations were randomized to have post- 
operative IV PCA with hydromorphone or C therapy with IV or IM 
morphine or demerol followed by p.o. acetaminopherffcodeine when 
tolerated. PCA group received a continuous infusion of 
hydromorphone at 0.1-0.2 rag/h, bolus of 0.1 mg Q 5 rain and max 
6 bolus/h. The hydromorphone infusion was started 1 h after arrival 
in the ICU and maintained for 72 h. Patient began self- 
administration of boluses following extubation. Patients were 
instructed to use a Visual Analog Scale (VAS) to assess pain, 0 = 
no pain and l0 = the worse possible pain. Daily data including 
VAS, sedation score, lung function and haemodynamic parameters 
were recorded at extubation and every 6 to 8 h thereafter for the 
next 60 h. The following clinical events were prospectively 
evaluated and recorded: 1) 72 h Hoiter monitoring for ischemia and 
anTthmia, 2) use of vasoactive drugs 3) reintubation 4) agitation/ 
delirium and 5) time of discharge from ICU and hospital. Results 
were analyzed by t-test and Chi-square analysis when appropriate 
and p<0.05 was accepted for statistical significance. 
RESULTS 
Post-operative pain assessed by a daily VAS was significantly 
different between groups at extubation and on the third day (Fig 1). 

" ] _ _  �9 ~ .p-o.ozs 1 2~ I �9 ~ .p-o.o1~ [ 
,.]i Q .. .oooo1 j,,1o [ 7  I 
2 -  1 0  

1-  S 

0 0 

Figme 1: VAS scores Figure Z: Number of pts. with VAS �9 5 

Similarly, VAS score > 5 was noted more often in the C therapy 
(Fig 2). There was no difference between groups in sedation score, 
haemodynamic and respiratory parameters, agitation/delirium, use 
of vasoactive drugs, ischemia/arrythmia and time of discharge from 
ICU and hospital. Overall pain scores for both groups were low 
throughout the study period. 
DISCUSSION 
PCA appears to be effective in controlling pain following extubation 
and for the third post-operative day. The incidence of moderate to 
severe pain was also lower for the PCA group on the third post- 
operative day. The learning process to control pain improved over 
the 72 h of use in the PCA group. The use of PCA following 
cardiac surgery is at least as safe as conventional therapy and may 
offer some slight advantages. 
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D E T E C T I O N  O F  I N T R A O P E R A T I V E  
M Y O C A R D I A L  I S C H E M I A :  M Y O C A R D I A L  
L A C T A T E  E X T R A C T I O N ,  H E M O D Y N A M I C S ,  O R  
T H E  E C G ,  W H I C H  IS B E S T ?  
Noel O'Regan BSc, Richard Hall MD,FRCPC, Martin Gardner 
MD,FRCPC 
Department of Anaesthesia, Victoria General Hospital, 1278 Tower 
Road, Halifax, Nova Scotia B3H 2Y9 
Supported by ICI Pharma Canada. 

C A N A D I A N  ] O U R N A L  O F  A N A E S T H E S I A  

PROPOFOL-KIETOROLAC INTERACTION IN VASCULAR 
RINGS 

Francisco Asenjo MD, Daniel Boudreauit MD, Pierre Couture MD, 
Gilbert Blaise MD 

Department of Anesthesiology, Notre-Dame Hospital, Montreal 
University, Montreal, CANADA 

INTRODUCTION: Perioperative myocardial ischemia is common in 
patients undergoing Coronary Artery Bypass Graft (CABG) procedures 
and is a risk factor for the development of postoperative myocardial 
infarction (PMI). a To reduce the potential for PMI due to isehemla, 
early detection of myocardial ischemia is imperative. Indicators of 
intraoperative ischemia include ST-segment elevation or depression as 
seen on the electrocardiogram (ECG) =, change in the pulmonary artery 
occlusion (PAOP) or central venous (CVP) pressure ~, or measurement 
of myocardial lactate production as determined by measurement of 
myocardial lactate extraction (MLE) and flux (MLF).' In this study, the 
sensitivity of MLE and MLF as measures of myocardial ischemia were, 
compared to continuous Holter monitoring, measurement Of 
intraoperative ECG strips, and bemodynamic parameters (PAOP, CVP) 
in a group of patients with impaired ventricular function undergoing 
CABG surgery. 
METHODS: Following placement of monitors including a coronary 
sinus catheter, patients with impaired ventricular function (EF>25 
<50%) undergoing elective CABG surgery received one of three 
anaesthetic techniques: Group A (n=7) received propofol for induction 
and propofol/sufentanil maintenance infusions; Group B (n=l l )  
received sufentanil for induction and propofol maintenance infusion: 
Group C (n=9) received sufentanil for induction and enflurane 
maintenance anaesthesia. Measurements of CVP, PAOP, MLE, MLF, 
ST segment deviation in Lead II and VS, and Holter leads inverted V5, 
V2, and AVF were made at the awake (control), post-induction, post- 
intubation, first skin incision, post-stemotomy, prior to 
cardiopulmonary bypass, post cardiopulmonary bypass, and skin 
closure intervals. Ischemia was considered to be present if CVP or 
PAOP increased > 5 mmHg beyond the control, MLF or MLE became 
negative (i.e., lactate production occurred), or > 2ram ST segment 
depression or elevation occurred when measured 60 msec beyond the 
J point in any ECG lead. A multiple logistic regression analysis (alpha 
to enter = 0.15, to exclude 0.15 and tolerance =0.01) determined the 
relative contribution of each measurement to the detection of ischemia. 
A Chi square analysis determined between group differences in the 
incidence of ischemia. 
RESULTS: There were 185 evaluable measurement points (group A 
56, Group B 80, Group C 49). The incidence of ischemia detected by 
any  m e t h o d  d i d  no t  d i f f e r  b e t w e e n  g r o u p s  
(A = 25/56;B = 33/80;C =24/49) (p > 0.05). Multiple logistic regression 
analysis revealed that only MLF (p=0.000), PAOP (p=0.03), and V5 
(13 =0.01) were predictors of ischemia. In particular ECG ischemia 
detected by Holter, Lead ]I, and CVP were not included in the equation 
(Iscbemia = 1.63+0.004*MLF-0.01*PAOP-0.16*V5). The type of 
anaesthetic or measurement interval did not influence the result. 
CONCLUSIONS: Measurement of intraoperative ischemia is best 
achieved by a combination of techniques. In this study, MLF, PAOP, 
and V5 were the most sensitive measures of this phenomenon. 
REFERENCES: 1. Anesthesiology 1985;62:107-14. 
2. Anesthesiology 1988;69:232-41. 
3. Anesth Analg 1981;60:789-93. 
4. Anesth Clin NAmer 1988;6:839-50. 

INTRODUCTION: Propofol (Pro) and Ketorotac (Ket) are new 
drugs in use in the perioperatlve period. Pro produces a 
relaxation In human veins which Is related to Ca+ channel 
propertles(1). Ket Is a NSAID which acts by blocking 
prostaglandln synthesis. Patients recelvlng anesthesia with Pro 
can be on Ket which can also be used Intra or postoperatively to 
prevent or treat pain. We examined individual effects and 
vasomotor interactions of both drugs in rabbit aorta rings (RAR) 
In vitro. 
METHODS: With the approval of the Research and Animal 
Welfare Committee, white New-Zeland rabbits were killed by 
cerebral stunning. The thorexlc aorta was carefully removed, 
cleaned of fat and connective tissues and cut into 3-4 mm rings. 
Half of these rlngs had the E mechanically removed. The rings 
were suspended between 2 stirrups and placed in organ 
chambers filled with bubbled (02 95% - C02 5%) Krebs-Rlnger 
solution at 37~C. The upper stirrup was connected to a transducer 
and recorder. The rings were stretched to their optimal tension, 
exposed to KCI 40 mM and the maximal response was taken as 
reference. A dose-response to Ket In E+ and E- rings was 
performed in KCI-contracted rings. Other rings were preincubated 
with Ket 3 x 10.4 M for 30 min before measuring the dose- 
response to Pro In E+ and E- rings. Data were expressed as 
mean _ SEM and Student paired t-tests were used in statistical 
analysis with p < .05 as the level of significance. 
RESULTS: Each studied group had an n=6, KCI induced stable 
contractions In RAR. Ket from 3x10.7 to 3x10.4 M did not change 
the tension either In E+ or E- rings (p > .05). Pro decreased the 
ring's tension (13 <.05) and the presence of E or Ket did not 
change these responses (13 > .05). Fig. 
DISCUSSION: KCI, inducing rings' contraction by activation of 
voitage-gated Ca+ channels, was not affected by Ket but was 
decreased by Pro. There was no interaction between Ket and Pro 
at this vascular level. The presence of E does not modify the 
vascular responses to Ket, Pro or both. These data suggest that 
Pro is a Ca + antagonist and that its effects are not E mediated 
via EDRF/N.O. or Prostacyclin pathway. 
REFERENCES: 1. Can J Anesth. (submitted) 
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PROPOFOL DOES NOT ATTENUATE THE RABBIT AORTA 
RINGS RESPONSE TO PHENYLEPHRINE. 

Francisco AsenJo MD, Gilbert Blaise MD, Quy To BSc, Martin 
Parent BSc. 

Department of Anesthesiology, Notre-Dame Hospital, University of 
Montreal, Montreal, CANADA 

EPIDURAL FENTANYL WITH 0.125 % 
BUPIVICMNE REDUCES THE INCIDENCE OF 
POSTOPERATIVE MYOCARDIAL ISCHAEMIA 

W. Scott Beattie, MD PhD, Neal H. Badner MD, 
Wendy E Komar RN 
Departments of Anaesthesia, University Hospital Univ. of 
Western Ontario, London Ont. and M~ Medical Center 
M~ Univ., Hamilton Ont. 

INTRODUCTION: Propofol (P) produces significant hemodynamic 
changes at the induction of the anesthesia. The physiopathology 
of P's induced hypotension has not been clarified and we were 
interested to know if the vascular response to a agonist is 
preserved In the presence of P. Then, we studied the effects of P 
on the contractile response to Phenylephrlne (Phe) of rabbit aorta 
rings with or without Endothelium (E+ or E-). 
METHODS: With the approval of the Research and Animal Welfare 
Committee, white New-Zeland rabbits were killed by cerebral 
stunning. The thoraxic aorta was immediately removed, cleaned 
and sliced Into 3-4 mm rings. In half of them the E was 
mechanically removed. The rings were suspended between 2 
stirrups In 25 ml. organ chambers filled with bubbled (O2 95% - 
CO2 5%) Krebs-Rlnger solution at 3PC. One hook was connected 
to a force transducer and recorder. Rings were first stretched to 
their optimal tension and exposed to 40 mM KCI. The tension 
generated was taken as a reference for further responses. At the 
plateau of the response, some rings were incubated for 30 rain 
with P 3x10-6 M or identical volume of Krebs ( Controls P-). The 
response to Phe was measured in P treated and P- either E+ and 
E- vessels. Data are expressed as mean _+ SEM and Student 
paired t-test was used in statistical analysis with p <.05 as level of 
significance. 
RESULTS: Phe's dose-response was performed in the 4 groups 
of 8 rings : P-E-, PE-, P-E+, PE+. P at the concentration used 
didn't change the KCI induced tension after 30 min.(FIg). Phe 
induced similar contraction in all groups (p >.05) with a plateau 
after 10-6 M and a maximum of 120 % of the reference. The E did 
not change the responses to Phe in rings incubated with P 
(p >.o5). 
DISCUSSION: P did not modify the tension generated by KCI in 
rabbit aorta rings at doses that produce vasodilation in humans in 
vivo and in vitro. P preincubation did not affect the responsiveness 
to a-1 adrenergic agonist. This lack of effect is E independent. So 
we have to conclude that the hypotension produced clinically by 
P is not due to an acute adrenergic desensitization nor to the 
release of an E related factor. It remains to be determined if in 
humans the response is also similar. 
REFERENCES: 1. Drugs 35:334-372. 

/ 

0ole respon,= to Phe / ~  
o 120 . ~ T ~ ,  

= 411 

--10 - 9  - 8  - 7  - 6  - 5  

Ph,, ~g [M] 

INTRODUCTION:Epidural fentanyl combined with 0.125 % 
bupivicaine (BUP) has been shown to yield superior analgesic 
properties ~. Postoperative epidural analgesia has also been 
shown to reduce postop morbidity 2 and ischemia3.4.The best 
technique to reduce ischaemia is unknown. 
METHODS:After ethics approval and informed consent 25 
patients scheduled for surgery were randomly allocated in a 
double blind manner to receive continuous epidural infusions of 
fentanyl with 0, 0.125%, or 0.25% BLIP. Patients over 75 yrs 
or with contraindications to epidural insertion were excluded. 
Epidurals were placed prior to surgery confirmed with 2% 
lidocaine and GA induced. At wound closure patients received 
0.1 ml/kg of the test solution and an infusion of 6 ml/hr was 
started. Infusions were titrated to maintain VAS between 2-4. 
Patients were monitored with 2 lead Holter and oximetery for 
48 hrs. Holter tapes were assessed by a blinded observer. We 
have defined an ischaemic event as planar ST depression of > 1 
mm, 80 msec after the J point lasting> 60 seconds. Ventricular 
tachycardia (VT) was defined as a run of 3 or more ventricular 
beats. We defined a significant desaturation (SaO2) < 85 % for 
more than 1% of the monitored time. Parametric data was 
analyzed using ANOVA and non parametric data using chi 
square and logistic regression. A P value of 0.05 was considered 
significant. 
RESULTS: There were no differences between groups with 
respect to age height or types of surgery. There were no 
differences in SaO 2. 2 patients were not evaluable for technical 
reasons. 9 of the 23 evaluable patients had cardiac events. Six 
patients had 13 episodes of ischaemia. 4 patients had 6 bouts of 
VT. There were 7 events in the fentanyl group and 11 events in 
the 0.25% group, I event in the 0.125% group (X2=8.42 
P < .02).We modelled ischaemic predictors with a univariate 
model (k= logistic coeff.)0LR = relative risk)(EPI= .125% vs 
the rest)(HR > 90)(SaOz < 85%) 

k X2 POt P 

EPI .48 4.87 2.8 .03 

HR .45 4.62 3.1 .03 

SaOz .13 4.57 2.9 .03 
CONCLUSION: This study demonstrates that cardiac events 
are less likely using continuous epidural fentanyl with 0.125 % 
bupivicaine. The reduction appears to be due to a reduction in 
the baseline hourly HR. While technique does not decrease 
desaturations ,a SaOz < 85% was associated with increased risk 
of ischaemia or VT. 
REFERENCES: 1. C/A 39:$70 1992 2. Anest 66:29 36;1987 
3.Anesth Anal 73:696-704 1991 4.Anesth 73:A71 1990 
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pH Management During Prolonged Hypothermlc 
Cardlopulmonary Bypass Significantly 
Influences the Incidence of Postoperative 
Neuropsychologlcal Dysfunction 
JM Murkin MD, JS Martzke PhD, AM Buchan MD, C 
Bentley RN, 
Departments of Anaesthesia and Psychology, 
University Hospital, University of Western 
Ontario, London, and Department of Neurology, 
Ottawa Civic Hospital, Ottawa, Ontario. 

WARM HEART SURGERY IN PATIENTS WITH 
PREOPERATIVE RENAL DYSFUNCTION 
C. David Mazer MD, Robert J. Byrick MD 
Dept. of Anaesthesia, St. Michael's Hospital, University of Toronto, 
30 Bond St., Toronto, Ontario M5B lW8 

Introduction: pH management during 
hypothermic cardiopulmonary bypass (CPB) has 
been demonstrated to influence cerebral 
autoregulation, such that alpha-star lowers 
cerebral blood flow (CBF) by preserving 
cerebral autoregulation and flow/metabolism 
coupling, whereas pH-stat produces cerebral 
hyperaemia and pressure passive CBF. 1-3 Given 
the widespread occurrence of microemboli 
during CPB, ",~ disproportionate increases in 
CBF attending pH-stat management are 
hypothesized to increase delivery of 
microemboli into the cerebral circulation 
increasing the incidence of postoperative 
neuropsychological dysfunction. 
Methods: After institutional review board 
approval and obtaining written consent, 316 
patients undergoing coronary artery bypass 
(CAB) surgery employing hypothermic CPB using 
membrane oxygenator and arterial line filter, 
underwent a structured and quantifiable 
neurological (NL) and neuropsychological (NP) 
examination preoperatively, and at 7 days and 
8 wk postoperatively. Patients were 
randomized to receive either alpha-star or 
pH-stat management, and either pulsatile or 
nonpulsatile perfusion during CPB. Data were 
assessed by ANOVA or Chi-square with 
significance at p <0.05. 
Results: Dysfunction at 7 d was associated 
with older age (p=0.022), and longer duration 
of CPB (pc0.003). Dysfunction at 8 wk was 
associated with history of hypertension 
(p=O.05), insulin dependency (p=0.028), and 
increased age (pc0.001). pH management did 
not influence overall incidence of NP 
dysfunction, but for those patients in whom 
duration of CPB > 90 min (n=125), alpha-star 
management was associated with a 
significantly lower incidence of NP 
dysfunction at 8 wk (27% vs 44%, p=0.047). 
Discussion: Alpha-star is associated with a 
significantly lower incidence of 
postoperative NP dysfunction in patients 
subjected to CPB > 90 min, consistent with 
the theory of reduced cerebral embolic load. 
Since this impacts significantly on late 
postoperative patient functioning, this is a 
highly beneficial and cost-effective 
strategy. 
References: 1)Anesth Analg 66:665,1987;2) Ann 
Thorac Surg 38:592,1984;3) Anesthesiology 
64:576,1986;4) J Thorac Cardiovasc Surg 
95:668,1988;5) Ann Thorac Surg 44:298, 1987. 
(supported by grant #A2205 from Heart and 
Stroke Foundation o f  Ontario). 

INTRODUCTION Warm heart surgery (WHS) using normothermic 
blood cardioplegla with systemic normothermla is a new approach to 
cardiac surgery. WHS is dependent solely on the infusion of a high 
concentration of potassium to induce and maintain asystole. However, 
patients with pre-existing renal dysfunction may have impaired 
potassium homeostasis, and may be unable to handle the potassium 
load present in cardioplegia, The purpose of this study was to 
compare a high risk group of patients with pre-existing renal 
dysfunction who underwent warm heart surgery to a case-matched 
(warm) and a historical (cold) control group. 
METHODS 19 patients with preoperative renal dysfunction 
(creatinine > 200 umol/L) who underwent warm heart surgery over a 
one year period (1989-90) comprised the study group (Group WRF). 
A case matched control group of 19 patients with normal renal 
function who had surgery during the same time period, matched with 
Group WRF for age, sex, and type of operation constituted Group 
WNRF. The cold historical cohort (Group CRF, no20) were patients 
with preop creatinine > 200 umol/L who underwent cardiac surgery 
with hypothermic techniques prior to the Introduction of WHS. In all 
patients during cardiopulmonary bypass (CPB), systemic flows were 
maintained > 2.2 I_/m2/min with mean arterial pressure > 50 mmi-lg. 
Serum potassium (K) was measured every 30 minutes during CPB and 
on arrival in ICU. Serum creatinine was measured preoperatively, on 
arrival in ICU and prior to discharge. Data was analyzed using chi- 
square or ANOVA with p < 0.05 considered significant. 
RESULTS There was no significant difference between groups i n  

terms of patient age, sex, type of operation or CPB time. Four WRF 
patients were dialysis dependent preoperatively compared to one in the 
CRF. Two patients in the WRF group received intraoperative 
hemodiaiysis. The  highest intraoperative s e r u m  K in any patient was 
7.5 mmol/L in a CRF patient. 

WRF 

Preop Creatlnine 454• *r 

Total K given via 54:t.33 
Catdioplegia (wanol) 

Max InUraop K 5.8:e0.9 
(~o~) 

ICU K (mmol/L) 3.9• 

Pts defibrillated (n) 3* 

Discharge creatinine 349• 

1CU stay (days) 13.4• 

Hospital stay (days) 33.-1:36" 
' - p<O.O3 VS WI~/KP 

WNRF CRF 

89:t:21 270• 

64• 46• 

5.6:t-0.7 5 3• 1.0 

3.9• 4.5• 

0 12"  

80• 291:t:194" 

2.6• 23.8• 

15• 56• 
T - p<O.Ob W K P  vs L :KI '  

DISCUSSION Although patients with significant pre-existing renal 
dysfunction are at increased perioperative risk, we found no significant 
problems with hyperkalemia or ventricular fibrillation in the WHS 
patients. We believe that cardiac operations can reasonably be 
performed in these patients using warm heart surgery. 
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PLASMA C A T E C H O L A M I N E  RESPONSES DURING 
N O R M O T H E R M ] C  AND H Y P O T H E R M I C  
C A R D I O P U L M O N A R Y  BYPASS SURGERY 
Davy C.H.Cheng FRCPC, Buvanendran Asokumar MD, Frances 
Chung FRCPC, Alan N.Sandler FRCPC, Jeff Tong PhD'. 

Departments of  Anaesthesia and Biochemistry', University of  
Toronto, The Toronto Hospital, General and Western Divisions, 
Toronto, Ontario, M5G 2C4. 

TRANEXAMIC ACID GIVEN IN THE PRE-CARDIOPULMONARY 
BYPASS PERIOD REDUCES POSTOPERATIVE BLEEDING IN 

PATIENTS RECEIVING ASPIRIN. 

Jacek M Karski,MD, Sallie J Teasdale, MD, Jo A Carroll, RN, Karl Van 
Kessel, B.ScH, Michael F Glynn, MD. 

Department of Anaesthesia and Haematology, The Toronto Hospital, General 
Division, 200 Elizabeth St., Toronto, Ontario. 

INTRODUCTION:Th i s  study investigated the stress response 
during normothermic and hypothermic eardiopulmonary bypass 
(CPB) surgery on plasma catecholamine levels. 
METHODS:Fol lowing  Institutional Clinical Ethical committee 
approval and informed consent, 15 patients undergoing elective 
coronary artery bypass surgery were randomized to either 
normothermic,N [(33-36~ or hypothermie,H [(26- 
280C)(n=7)] CPB. After standard preoperative medication 
(morphine IM 0.15 mg/kg, perphenazine IM 0.05mg/kg and 
lorazepam SL 1-2 mR), cardiac anaesthesia was induced with 
sufentanil (5pg/kg), midazolam (0.07 mg/kg) and doxacurium 
chloride (80 /~g/kg). Total dose of  sufentanil 20 /tg/kg and 
midazolam 0.1 mg/kg were administered prior to sternotomy. 
Patients were ventilated with 100% oxygen 5: isoflurane during 
the pre-bypass period. Arterial blood samples were obtained at 
pre-induction; 5 rain pre-CPB and 10, 30,45,60 and 90 min during 
CPB. Hemodynamic (HR, BP, CVP, PCWP, PVR, SVR, CI) 
were documented from pre-induction at every 15 min interval. 
Plasma catecholamine [norepinephrine (NE), epinephrine 
(EP),dopamine (DP)] was assayed by high pressure liquid 
ehrornatography with electrochemical detection. Data (mean 5: 
SD) were analyzed by ANOVA and t-test. 
RESULTS:There  was no significant difference in age, sex, height, 
weight and perioperative hemodynamies measurements between the 
two groups. Plasma NE levels increased significantly during 
normothermie CPB from the pre-CPB level and was significantly 
higher than hypothermic CPB at 30 rain (fig) (normal value 0.8- 
3.4). There were no differences in EP and DP levels between the 
two CPB groups. 
DISCUSSION:This  study suggests that normothermic CPB is 
more stressful than hypothermie CPB as reflected by significantly 
abnormal elevation of  l~lasma norel~inephrine levels. 
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Introduction: Wide use of acetylsalicylic acid (ASA) for the prevention of 
myocardial infarction in patients with coronary artery disease (CAD) 
predisposes them to increased blood loss in postoperative period when ASA is 
not discontinued 7 days before surgery. Currently introduced prophylaxis 
with antifibrinolyt/c agent tranexamic acid (TA) before cardiopulmonary 
bypass (CPB) reduces postoperative blood loss by 50% over 6 hours and by 
35% over 24 hours. There is no data available on effectiveness of 
preopcratfi, ely given TA on postoperative blood loss in patients who did not 
stop ASA intake before surgery. 
Methods: We retrospectively analyzed data on 194 patients (from our 
database collected over the last 2 years) with a known history of ASA intake. 
Most patients underwent CPB for aortocoronary bypass graft operation. Some 
patients received (IV) 10 g TA over 20 rain. before CPB. We analyzed basic 
demographics and blood loss over 6 and 24 hours a-~er surgery and 
transfusion requirements over 48 hour after surgery. Data are presented as 
mean values • SD ANOVA was used to compare mean values, and Chi 
square to com; rare frequencies. Error bars are confidence inter. 0.95. 
Results: stopped da~,s I , 

Group No. ASA stoplx'd TA 10 t Riven Hb preop. G/L CPB time rain 

I 37 2.24-2.4 YES 1384-16 90.74-27 

It 42 t3.2 :t: 8,2 NO 147 4-15 96.5 4-34 

nl  74 14.5+12,6 YES 1444-13 90.3-1-34 

IV 40 2.04-2.0 NO 1394- 14 64,7 :t: 24 

Only the pre~ Nerative hemoglobin level was significantly higher in patients in 
Group II as compared to Group 1 (p= 0.045) and bypass time was 
significantly shorter in group IV comparing to all other groups (p--N).001). 
There was no difference among groups in other demographics. 
Postoperative blood loss in ml is presented in the figure below: 

6 Hours blood loss: 
Group I vs. V P--0.001 
Group llI vs. II P=0.001 

24 Hours blood loss: 
Group I vs. IV P--0.001 
Group III vs. II P--~.004 

Postoperative blood 
transfusion (red blood cells. RBC) is presented below: 

Group No. of  patients % of Imtlenla Confidence Intervals 

receiving RBC's receiving RBC*s 0.95% 

I 16137 43 % (62 <. 24} 

II 16142 3 8 %  ( 56+ 21 )  

J]l 22174 2 9 %  (42+ 18) 

�9 IV 22 / 40 63 % (78 + 42) 

A significantly higher number of patients required RBC transfusion in Group 
IV (p=0.007) as compared to Group III. 
Conclusions: 
1. The highest postoperative blood loss (6 hours) was present in 

patients receiving ASA until the time of the operation and not 
receiving a prophylactic dose of tranexamic acid (Group IV). Also 
this group has the highest percentage of patients who required a 
RBC transfusion. 

2. Pretreatment with 10 grams of TA equally reduced blood loss (6 
hours) regardless of the time where ASA was stopped or continued 
up to the time of the surgery. Transfusion requirements were lowest 
in patients who stopped ASA intake and received TA before surgery. 
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DURATION OF HORIZONTAL SUPINE POSITION AFTER 
EPIDURAL BLOOD PATCH 

Rend Martin, FRCP, S. Jourdain, MD, M. Clairoux, FRCP, JP 
T~trault, FRCP 
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I~'- IfORPHIIIE VS MORPHIIII~ PLUS KET~If][IIH 
i& DOUBLE BLIND COMPARISOII 

l~aith B. Javery D.O., Geo~e W. Colclo~ M.D., Jc~_n 
Sutterlin III, and William O. Witt M.D. 

of Anesthesiology, University of Y, eJ'd:uc.Ay, 
800 Rose S t ree t ,  I ~ ,  I<e.ntucAy, USA 40536-0084 

Epidural blood patch is a well known treatment for 
postdural puncture headache. However, we don't have any 
guidelines concerning the duration of horizontal supine position 
after this procedure. 

lVlm~ODS 

With their inform consent, thirty consecutive patients 
referred to the department of anaesthesia for post-durai puncture 
headache (PDPH) were studied. The patients were randomly 
distributed in three groups of 10 patients each. Patients in group 1 
maintained an horizontal supine position for 30 minutes before 
adopting a standing position after their blood patch. Patients in 
group 2 maintained this position for I hour and patients in group 3 
for 2 hours. All patients received 12 ml of autologous blood in the 
lumbar epidural space and PDPH was evaluated with a visual 
analogue scale before the blood patch, at the time of adopting the 
erect position after the blood patch and 24 hours post-blood patch. 
Anova, chi-square, Freidman, Kruskall-Wallis and Mann-Whitney 
U tests were used accord the type of data analyzed. 

RESULTS 

The demographics data concerning age, sex, etiology of 
PDPH and duration of PDPH were not found to differ amongst the 
three group. The three groups had their PDPH significantly 
diminished at the time of adopting the standing position and 24 
hours post blood patch (,p < 0.0003). However, patients in group 
3 presented less important PDPH than patients in group 1 at the 
time of the standing position immediately post-blood patch (P = 
0.05) and 24 hours post-blood patch (P = 0.03). (fig. I) 

DISCUSSION AND CONCLUSIQ]N 

Epidurai blood patch is effective to treat PDPH and 
duration of horizontal supine position after blood patch, should be 
1 or preferably 2 hours. The C.S.F. production rate (0.3 ml/min.) 
could be a factor explaining these results. 

5.0 Pre-blood patch 

i Z5 

0.0 

5.0 h-~ediat, fly 
post-blood patch 

2.5 

0.0 
1 2 3 

GROUPS 

5.0 24 hotms 
post-blood patch 

15 

0.0~P~ 
t 2 ~ 

Fig. I - Visual analogue scores (VAS) in the three groups of 
patients at three different periods of evaluation. 

~ O N  
Ketamine (K) has been used as a sole analgesic. (I) 
It's potency at subanesthetic dose has been well 
do~nted.(2,3) However, 0.2-0.4mg/kg IV can pro~___,oe 
unpleasant side effects. Our experience has been that 
K combined with na~-o~tic in ' m ~ c '  amounts 
p ~  superior analgesia compared with narcotic 
used alone. We sought to detenaine if the addition 
of very small amounts of K to I~ morphine would 
provide superior analgesia without significant side 
effects. 

~enty-one ASA I and II patients (21-55 yrs.) who 
u~-~w~nt elective im~m~r microdlsc repair were 
randomized preqp (double blind) to receive IWCA of 
morg~/ne sulfate (MS) lmg/ml or MS lmg/ml plus K 
lmg/ml. Visual Analog Scores were oollected where 
0=no pain and |0~/nbearable pain. Side effects of 
nausea, sedation, and pruritus were evaluated on a 
scale of l=no side effect to 5=in~ side effect. 

RE~K~S 
Patients in the m~na-ketamlne (MS-K) group used 
significantly less drug than the morphine (M) group. 
(Fig.]) Pain relief was superior in the MS-K group as 
measured by a visual analog scale. (Fig.2) ~he 
incidence of nausea, pruritus, and sedation was 
significantly less in the MS-K group. '1%,,o incide~zeq__ 
of urinary retsntion and dys~horla ~ in the M 
group while none occurred in the MS-K gr~ (not 
statlsticalIy significant). 

~ Q N  
(0.02 ny/~/hr) ~ m o ~  

analgesia while reducing ~ side effects. 

I, tI~Zle, V.ZK]~S 
1. SAM e d l c a l J ~ A ~ j  1975;1437-40 2. AnesCh 
A r ~ g  1971;50:45Z-7 3. B r i t i ~ h M , ~ i c ~ J ~  
1976;2:943 
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GENERAL VS. REGIONAL ANAESTHESIA: 
CAESAREAN DELIVERY FOR THE PREMATURE 
INFANT 

Marsha M. Cohen, Steve Rolbin, Carey Levinton 

Dept. of Anaesthesia, Mt. Sinai Hospital and the Clinical 
Epidemiology Unit, Sunnybrook Health Science Centre, 
Toronto Ontario. 

An ln Vitro Invostlgatlon of the Relationship 
Between 8pinal Needle Design and Failed 
Spinal Anaesthetlos 

Yousuf G. Sayeed MD, Mitchel B. Sosls MD, 
Berton Braverman PhD, Anthony D. Ivankovlch 
MD 

Department of Anaesthesiology, 
Presbyterian-St. Luke's Medical 
Chicago, IL, United States 

Rush- 
Center, 

INTRODUCTION: Caesarean delivery is often indicated in 
premature births, but little information is available to guide 
the anaesthetist in the choice of technique. We sought to 
determine the influence of general (GA) versus regional 
anaesthesia (RA) on outcome in infants less than 32 wks 
gestation. 

METHODS: From a neonatal and maternal database, all 
infants <32 wks, singleton birth, with no congflnital 
anomalies, delivered by caesarean were identified (n = 509), 
Outcomes used in the study were Apgar scores (0-3, 4-6, 
7 +) at 1 and 5 min and need for intubation. 

The distribution of scores and intubation status were 
determined for all infants and by anaesthetic technique. In 
addition, we examined the effect of other maternal and 
intrapartum factors (e.g. foetal distress, malpresentation, 
labour, birth weight etc) on the outcomes. To control for 
confounding factors, a logistic regression was used to allow 
the examination of the independent role of anaesthetic 
technique while controlling for other factors which may 
have influenced the outcomes. Statistical significance was 
accepted at the P_<0.05 level. 

RESULTS: Among infants delivered with GA, 46.4% had 
low 1-min and 10.1% had low 5-rain Apgar scores as 
compared to 22.0% and 3.8% for RA. 59.5% of infants 
delivered with GA required intubation versus 35.5% for RA. 
Controlling simultaneously for confounding risk factors 
(Table), GA was associated with a 2.92 (1.99, 4.27 95% 
CI) risk of low 1-min Apgar as compared to RA. For 5-min 
Apgar, the relative odds for low Apgar was 2.65 for GA 
versus RA and 2.75 for the need for intubation. 

DISCUSSION: This study showed that GA was an 
independent risk factor for poor neonatal outcome. The 
longer term outcome for infants was not studied and it is 
not known whether the effect of GA persists. While in 
certain emergency situations, GA must be used, if there is 
a choice to be made, RA is superior to FA in Caesarean 
delivery of the premature infant. 

TABLE: RISK FACTORS FOR LOW 1-MIN APGAR (P <0.05) 

FACTOR REL ODDS P-VALUE 

GA VS RA 2.92 0.0001 
Diabetes 0.36 0.0332 
Low parity 2.18 0.0155 
Malpresentation 1.98 0.0002 
< 28 wks 2.11 0.0005 
RDS 1.75 0.0033 
IVH 3.11 0.0149 

INTRODUCTION 
In this investigation using an In Vitro 
model of the dorsal l-~har dura mater, we 
demonstrate that splnal needles with long 
orlflcies, but not those with short ones, 
provide a mechanism for failed spinal 
anaesthesia. 
METHODS 
Five different types of 22 gauge (G), 3.5 
inch long spinal needles were introduced 
through a 1.1 mm thick rubber membrane with 
20 cm HIO pressure exerted on it in 0.20 nun 
increments using a mlcromanipulator. The 
needles studied were: (i) MonoJect (Sherwood 
Medical, St. Louis, Me, U.S.) Whltacre; (2) 
Becton-Dickinson (BD), (Franklin Lakes, NJ, 
U.S.) Whltacre; (,3) MonoJect Diamond Point ; 
(4) BD Quincke; and (5) Sprotte (Pajunk, 
Geisengen, Germany). The flow at the 
needle's hub and any leakage across the 
membrane was determined bycarefully weighing 
the water collected in tared containers over 
a time interval measured with a stopwatch. 
RESULTS 
The o r i f i c e  l e n g t h s  i n  mm o f  t h e  s p i n a l  
needles tested were: (I) MonoJect Whltacre, 
0.55; (2) BD Whitacre, 0.85; (3) MonoJect 
Diamond Point, 1.0; (4) BD Quincke, 1.8; and 
(5) Sprotte, 2.1. The Whitacre spinal 
needles had orifice lengths less than the 
thickness of the rubber membrane and no 
leakage was seen there as they were advanced 
through it. Leakage was seen at the membrane 
with the Diamond Point, Qulncke and Sprotte 
spinal needles with maximal flows of 0.56, 
0.91, and 2.8 mL'mi~ t respectively. Flow at 
the needle's hub did not start until maximal 
leakage began at the membrane for the Diamond 
Point, Quincke and Sprotte needles. When 
colored dye was injected through these 
needles' hubs at the time of first flow 
there, the dye was seen to leak out through 
the membrane. 
D I 8 C U B 8 I O N  
Our study demonstrates that the long orifices 
of the 22G Sprotte, Quincke and Diamond Point 
spinal needles are capable of causing 
significant leakage through a 1.1 nun thick 
me~brane while there is flow at the hub. Our 
study suggests that 22 G Whitacre spinal 
needles may be preferable to the 22 G 
Sprotte, Quincke or Diamond Point spinal 
needles because the Whitacre spinal needles 
have no potential for leakage into the 
epiduralspaoeleadingtofailedsplnalanaesthesia. 
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EFFICACY PREDICTORS FOR INTRAMUSCULAR 
KErOROLAC TROMErHAMINE AND PCA MORPHINE 
AFTER MAJOR ABDOMINAL SURGERY. 

J.B. Forrest MB, D.N. Buckley MD, W.S. Beattie MD, A.E. Beattie 
RN 
Department of Anaesthesia, McMaster University, 1200 Main Street 
West, Hamilton, Ontario, LSN 3Z5 

INCIDENCE OF POST-DURAL PUNCTURE HEADACHE 
(PDPH) WITH THE 25g WHITACRE NEEDLE FOR 
OBSTETRIC ANAESTHESIA 

Marlene E. Ward MD, David Campbell MD, M. 
Joanne Douglas MD, Pamela Merrlck BSN. 
Department of Anaesthesia, Grace Hospital and 
University of British Columbia, 4490 Oak 
Street, Vancouver, B.C. V6H 3V5 

INTRODUCTION: The aim of this analysis was to identify the 
predictors of efficacy for intram,,~ar ketorolae and PCA morphine 
use after major surgery. 

METHODS: A randomized, double-blind study of intramuscular 
ketorolae versus placebo and PCA morphine was carried out in 120 
patients after major abdominal surgery. Institutional approval and 
informed consent were obtained. Patients were anaesthetized With 
pentobarbital (5 mg/kg), alfentanil (50 #g/kg + 1 pg/kg/min 
infusion), atracurium (0.5 mg/kg), endotraeheal intubation' and 
mechanical ventilation with 021N20 (30:70). Patients received either 
ketorolae 30 m E or placebo by intramuscular injection 6 hrly for the 
first 24 hours postoperatively. Using a stepwise logistic regression 
(SLR) analysis (BMDP statistical sottware) I0 outcome (dependent) 
variables (PCA morphine use alter 6 Ins and 24 hrs, pain severity 
after 6 hrs and 24 hrs, and analog scores for pain relief, mood shift, 
alertness, drowsiness, nausea and pruritus after 24 hrs) were entered 
in the SLR model with 12 prognostic (independent) variables 
(treatment, sex, age, weight, digestive tract surgery, upper abdominal 
surgery, duration of surgery, time to 1st PCA morphine dose, 
alfentanil use, baseline pain severity, ASA physical status, baseline 
pre-study recovery score). For continuous variables the median value 
was used to separate reference and comparison levels. The odds ratio 
was computed and a significant result accepted if P < 0.05. 

RESULTS: Patients who received ketorolac were 5 times more 
likely to use lower doses of PCA morphine compared to placebo after 
6 hrs (< 40 nag vs > 40 nag) and atter 24 hours (<80 mg vs > 80 
nag). Patients who had major digestive tract surgery were less likely 
(5 fold) to use these lower doses of PCA morphine. Patients who had 
upper abdominal surgery were 4 times less likely to have mild pain. 
Pain severity scores less than 15 (mild) were 3.7 times more likely 
after 24 hrs in the ketorolac treated group than placebo. Mood 
changes and pruritus were less likely aller ketorolae. 

CONCLUSIONS: The efficacy of intramuscular ketorolac after 
major abdominal surgery is significantly influenced by the type of 
surgery, duration of surgery, and baseline pain severity. These factors 
are predictors of PCA morphine use postoperatively. 

Odds Ratios an,: [P-values] from Stepwise Logistic Regression Analysis 

Outcome Pre.,sludy Upper Duration 
Vahable Ketorela~ Severity GI Abdomen Surgery 
at 24 hrs < 70 Surgery Surgery < 2hrs 

i~A morphine 4.8 2.4 
< 80 m s [0.002) [0.049] 

Pain Score 3.7 
< 15 [o.0041 

Mood Score 2.8 
<40 [0.010] 

Pruritus Scon~ 3.4 2.5 
<30 {o.oo71 {o.o5oi 

0.2 
lO.OOH 

0.3 2.5 
lO.eO4] [0.038] 

INTRODUCTION: A recent study comparing the 
25G Whitacre (W) and 24G Sprotte (S) spinal 
needles for C-section gave a PDPH incidence of 
0% - W needle and 4.6% - S needle,* but had 
insufficient power for an accurate incidence. 
We now use 25G W needles exclusively for 
spinal anesthesia for obstetrics. This 
ongoing prospective study was designed to 
determine PDPH incidence using the 25G W 
needle in a larger obstetric population. 
Anesthesia effectiveness and the presence of 
complications were also evaluated. 
METHODS: Patients having spinal anesthesia 
for obstetric procedures were followed daily 
during their hospital stay to determine the 
incidence of headache, its day of onset, 
severity, treatment and complications. 
Headaches were classified as PDPH (aggravated 
upright, relieved supine), non-PDPH (NPDPH), 
mild, moderate, severe. Data collected: age, 
height, weight, parity, ASA status, local 
anesthetic (dose), IT narcotics, ease of 
insertion, effectiveness. Categorical data 
are presented as counts and percentages. Data 
were analyzed for relationships using Chi- 
square and Fisher's exact tests. Bonferroni's 
corrections were used for multiple intergroup 
comparisons in contingency tables. A p value 
<0.05 was considered significant except when 
Bonferroni's correction reduced the alpha to 
0.0166. 
RESULTS: 373 spinal anesthetics were given. 
There were 86 NPDPH (23%), ll PDPH (3%). 
(Table) PDPH patients had a higher incidence 
of moderate and severe HA than NPDPH 
patients(p<O. 0001). There were 2 failed 
spinal anesthetics (0.5%) and 3 blood patches. 
DISCUSSION: Parturients are at greatest risk 
of PDPH. The pencil-point tip of the W needle 
decreases the incidence of PDPH, but 
comparative studies lack sufficient numbers to 
determine an accurate incidence. These 
results show an incidence of 3%, higher than 
previously reported, x This study underlines 
the need for large scale prospective studies 
for accurate data. 
REFERENCE: i. Can J Anaesth 1992;39:A46 

NPDPH PDPH NO HA 

Total HA 86(23%) 11(3%) 276(74%) 

Mild HA 98% 27%* N/A 

Moderate HA 2% 55%* N/A 

Severe HA 0% 18%* N/A 

~p<o.onool 
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P O S T - O P E R A T I V E  A N A L G E S I A  W I T H  
T R A N S D E R M A L  FENTANYL:  A N A L G E S I C  AND 
RESPIRATORY EFFECTS 

Alan Sandier MB, Alan Baxter MB, Benoit Samson MD, Sandra 
Roger BSc, Kathryn Hull RN, Joel Katz PhD, Mark Friedlander 
MB, Maria Donnelly MB 
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M I N I M I Z I N G  R E S O U R C E S ,  M A X I M I Z I N G  
R E S U L T S :  A S T U D Y  O F  P A T I E N T S  R E C E I V I N G  
A N A L G E S I A  IN L A B O U R  A N D  D E L I V E R Y .  

Derrick S. Pagenkopf, Bonnie L. Bagdan MSc, Jan M. Davies M.D., 
Louise M. Parsons MSe(Psyeh), Leah Roth 

Department of Anaesthesia, Foothills Hospital, 1403 - 29th Street NW, 
Calgary, Alberta T2N 21'9 

In t roduct ion 
Transdermal Fentanyl (TTSF) was evaluated after hysterectomy in a 
large definitive study for the analgesic and respiratory effects of this 
regimen. 

Methods 
With institutional approval and informed consent 90 patients were 
entered into 3 equal groups in a randomized, double-blind, placebo 
controlled trial comparing TTSF-50 (501sg/hr) and TI'SF-75 
(75~g/hr) to placebo TrSF-0 (01~g/hr). Pre (Shrs) and post (84hrs) 
hysterectomy data were collected. Visual analogue pain scores 
(VAS), patient controlled morphine (PCA) use, resptratory pattern 
using Respiratory Inductive Plethysmography (RIP) and 
haemoglobin saturation (SaO2) were measured at either regular 
intervals (VAS, PCA), or continuously (RIP, SaO2). Statistical 
analysis included ANOVA and Chi-Square. 

Resul ts  
T'I'SF-50 and TTSF-75 provided slow onset analgesia of 
comparable efficacy to PCA alone, but required PCA-morphine 
supplementation (Figs 1,2). Alteration in respiratory pattern (apneie 
periods >15 See) increased significantly with increasing TTSF dose 
in the first 24hrs (Fig.3) and was associated with significant 
hemoglobin desaturation. In addition significantly more patients 
required arterial blood gas measurements as dictated by SaO2 and 
RIP criteria (I 'rSF-75:20 patients, TrSF-50:19 patients, placebo: 
10 patients). 

C o n c l u s i o n  
TrsF-50 and TI'SF-75 patches provide slow onset long acting post- 
operative analgesia but require additional opioid supplementation. 
Adverse respiratory effects occurred predominantly in the T r s F  
groups and usually in the first 24 hours post-operatively. 
Fig.1 PCA Morphine Consumption Fig. 2 VAS Psln Sr 

INTRODUCTION 
As part of a hospital wide mandate to assess pailant care, we studied paileats 
after analgesia for labour and deliveJy. While extensive data are available 
from large outcome studies,' the resources required make repeating similiat 
studies less feasible. To evaluate technical aspects of care and patient 
satisfacfionwe designed a smaller study usingthe large studies as an external 
standard. 

METHODS 
Over 8 wks, patients were select ed within 48 hrs postpartum (pp) ifthey had 
uncomplicated pregnancies, were at 38-42 wks gestation, and had sponta- 
neous vaginal deliveries with a vertex presentation. An attempt wa~ made 
to select sequentially patients who did, or did not, receive epidural analgesia. 
With a format used for routine audit, 2 5 factors were assessed: adverse 
events, pain oflabour and delivery, satisfaction with care, back pain before/ 
after delivery, and patient comments. Verbal, informed consent was 
obtained and patients given Questionnaire I (Q1) to be completed before 
discharge, and Questionnaire 2 (Q2) to be returned at about 21 days pp in 
a postage-paid envelope. Patients were reminded by phone before day 21. 
Only on receipt ofQ 1 and Q2 was the patient included in the study although 
all patient r considered. Back pain was assessed and reported 
using the graphic from the questionnaire. 

RESULTS 
Questionnaires were given to 70 patients, with 63 Q 1 returned (90%) and 
46 Q2 (73%). Half(23)ofthe46 received epidurai analgesia. Meanagewas 
29yrs (r = 18-3 7). VAS scores for pain and satisfaction are shown in Table. 
Undesirable events (compared by type of pain relief) were similiar except 
for more nausea/vomiting and shaking/shivering for patients receiving 
epidural analgesia Reports of back pain before labour showed no correla- 
tion with that after delivery (Figure). 

Table 
VAS Scores 

(in all cases - 100 = max response) 
No 

Question Epid Epid 
Pain exposed 67 60 
Relief in labour 82 37 
Relief at delivery 65 22 
Satisfaction with cam 88 88 
Satisfaction w/anaes 88 n/a 

Response rate for each question varied 

DISCUSSION 
Outcome data is vital not only for comparing a Department's current 
standard of care against that published, but also for seeking information to 
improve care and outcome. Integrating tbese two aims provides a means 
by which Quality Assurance (comparing standards) and Quality Improve- 
ment (seekingnewand improved methods) eanbe accomplished. This study 
provided me, aningful information about our  practice with results providing 
insight into areas forimprovements a~ch as patient education and question- 
naire design. 

REFERENCES 
1. Can. J. Anaesth 34:294-9 
2. Quality Assurance in Healthcate 3(4): 241-245 



A52 CANADIAN JOURNAL OF ANAESTHESIA 

PERIOPERATIVE ISCHEMIA IN AORTIC SURGERY: 
EPIDURALANARSTHESIA/ANALGESIA wS GENERAL 
ANAESTHESIA/IVANALGESIA 
R.La~ioGax~ottMD, AnnotteMar 
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Department oZ Anaesthesia, Ottawa Civic Hospltal, 
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THE EFFECT OF MUSIC IN ELDERLY 
OUTPATIENTS UNDERGOING CATARACT SURGERY 
Charles Cruise FRCP(C), Frances Chung FRCP(C), 
Suntheralingham Yogendran MD, D'Arcy Little 
B. Sc., Joseph Lena MBBS. 
Department of Anesthesia (University of 
Toronto), The Toronto Hospital, Western 
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INTRODUCTION 
Patients with peripheral vascular disease have an 

increased incidence of severe coronary artery 
disease (1). MI may account for 50% to 60% of all 
deaths following aortic surgery. Myocardial 
ischemia as demonstrated by Holter monitoring is a 
predictor of perloperative cardiac events(2,3). We 
report the findings of our initial 67 patients 
comparing the effect of epidural anaesthesia/ 
analgesia vs general anaesthesia/IV analgesia on 
the incidence of perioperatlve myocardial ischemia. 
METHODS 
The patients were randomized to receive eitheT 

general anaesthesia (group G) or epidural/light 
general anaesthesia (group E) for aortic surgery. 
Both groups had a Holter monitor attached the day 
before surgery. All patients had an arterial and 
pulmonary artery catheter inserted. Induction for 
both groups consisted of Midazolam, Fentanyl and 
Pancuronium; maintenance was air/oxygen, 
Isoflurane, and Fentanyl in group G, and in group E 
an epidural infusion of 2% CO2 xylocaine with 
Demerol 2 mg/ml in addition to low dose Isoflurane. 
Post-op, patients were ventilated overnight as 

was our usual practice. Group E received a 
continuous infusion of Marcaine 0.1%/Demerol 2 
mg/cc at 5-15 cc/hr for 48 hours. Group G received 
IV Morphine/Midazolam as required to maintain the" 
patient pain free. Any other drugs/treatments as 
required by the ICU staff were permitted. 
Continuous Holter monitoring was done in both 

groups for 72 hours post-operatively (96 hours in 
total). ECG's, chest x-rays and CPK-MB's were done 
irmnediately post-op and consecutively for 3 days. 
Peri-operative ischemic events were recorded. 
RESULTS 
The groups did not differ in age, sex, height, 

weight, medical history or procedure. 19/32 
patients in group E had peri-operatlve ischemic 
events (59%) vs 19/35 (54%) in group G. Intra- 
operative ischemia was as common as post-operative 
ischemia. In group E there were 13 patients with 
intra-operative ischemic events, 8 occurred with 
mesenteric traction induced hypotension. Group G 
had ii patients with ischemic events, 8 during 
mesenteric traction. There were 2 MI's in each 
group. There were two late deaths in group G: one 
due to respiratory failure and one MI. 
DISCUSSION 
Mangano (4) has shown that 40% of patients at risk 

of CAD have peri-operative ischemia. Our 
preliminary results in a high risk patient 
population under-going aortic surgery demonstrate 
that 50%-60% of patients have ischemic events. 
Epidural anaesthesia/analgesia does not reduce this 
rate. Careful support of factors involved in 
myocardial oxygen supply and demand are as 
important in prevention as is optimum pain control. 
REFERENCES 
1) Ann. Surg 1984; 199:223-233 
2) N Engl J Med 1989; 321:1296-1332 
3} Ann Int Med 1989; 110:859-366 
4) N Engl J Med 1990; 323:1781-1787 

INTRODUCTION Music has long been known to re- 
duce anxiety, minimize the need for sedatives, 
and make patients feel more at ease (1).We 
assessed the effect of music in elderly out- 
patients undergoing elective cataract surgery 
with I.V. conscious sedation. 
METHODS Following institutional appproval and 
informed consent, 121 patients underwent moni- 
tored anesthetic care with retrobulbar block 
and I.V. conscious sedation using fentanyl or 
alfentanil and midazolam. They were randomly 
assigned to hear:relaxing suggestions(grbup i), 
white noise(group2);OR noise(group3)or relaxing 
music (group4) via audiocassette headphones. 
Vital signs and SpO2 were documented before and 
after retrobulbar block and every 15 m there- 
after. Anxiety Was assessed using the State- 
Trait Anxiety Inventory (STAI) before and after 
surgery. Visual analogue scales (VAS) were used 
to assess anxiety and patient satisfaction 
postop with a standardised questionnaire. Be- 
tween group comparisons were made using Chi- 
square, or ANOVA, where appropriate. 
RESULTS There were no differences between 
groups in vital signs, Sp02, STAI or anxiety 
VAS scores at any time period. Patients' 
ratings of the whole operative experience (OR 
exp), satisfaction with the tape played (tape 
sat• general level of relaxation (relaxed), 
and preference for the chosen tape for sub- 
sequent surgery (repeat) were significantly 
different at p<0.05 (music>relaxing sugges- 
tions>white noise and OR noise, see table). 
DISCUSSION Although there is no difference 
in measured anxiety in the four groups, 
patient satisfaction can be significantly 
improved with relaxing music. 
REFERENCES i. AORN Journal; 29: 252-60. 

Group 1 Group 2 Group 
Age (yr) 68.5• 73.6• 68.3• 
M:F 12:18 12:17 12:18 
OR exp 85.0• 82.6• 82.2• 
Tape saris 54.4• 43.4• 49.3• 
Relaxed 56.1• * 39.7• 45.4• 
Repeat Y:N 20:10 6:23 7:23 
Nervous 17.2• 14.8• 21.4• 
Trait Anx 26.7• 25.2• 27.5• 
PreState 27.5• 25.3• 26.5• 
PostState 24.5• 23.5• 23.7• 
*p<0.05.Mean t SEM. 

3 Group 4 
70.8• 
8:24 
92.0• * 
84.8• * 
84 4• * 
311" 
18 6+4 
29 6+2 
27 9+2 
24 i• 



ABSTRACTS A53 
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Canada 

PHARMACY AND LABORATORY COSTS IN 
INTENSIVE CARE FOLLOWING 
CORONARY ARTERY BYPASS SURGERY 

DEAN D. BELL MD, PATRIC|A OSTRYZNIUK RN, 
EDWARD ROBERTS MS, DAN ROBERTS MD. 
Department of Anesthesia and Section of Critical Care Medicine 
University of Manitoba, GH-723, Health Sciences Centre, 
Winnipeg, Manitoba, R3A IR9. 

Introduction: Quality assurance (QA) is important to maintain 
high standards of patient care: The usa of QA transmittal report 
form is an easy and inexpensive way to collect data. The 
purpose of the study was to assess a novel method of data 
collection on anaesthetic-related complications (ARC) on the 
labour floor for QA purposes. 

Method: After appropriate nursing consultation and inservice, 
a QA transmittal report form was introduced to the Labour floor 
in 1989. A form was placed in the charts Of each patient 
admitted to the Labour and Delivery Suite and completed by,the 
patient's assigned nurse after delivery. From June 2, 1992 to 
July 31, 1992 we prospectively assessed the incidence of 
ARC, the rate of return of the form, the false positive and false 
negative rate when compared to the anaesthetic record. 

Results: There were 595 deliveries over the two  month period. 
490 of the report forms were returned. Of the report forms 
received, 35 were excluded from our results because the 
patient chart or anaesthetic record wag unavailable for review. 
25 forms were returned blank. Of the 430 charts available for 
review, 339 involved the use of anaesthesia and 118 recorded 
caesarean sections. The rate of ARC was 9.44% (n=32).  
When the transmittal form was compared to the anaesthetic 
record, the false negative rate was 1.5% (n=5) and the false 
positive rate was 0%. There was a 2.1% (n=7) incidence of 
data entry error (wrong complication noted}. The sheets were 
completed accurately 96.5% (n = 327) of the time. The table 
below shows the complication rates for that t ime period. 

Conclusion: The high return rate (82%) and the high accuracy 
rate (97%) indicate that report forms are both an accurate and 
cost effective way to collect data for QA. 

TABLE I--COMPLICATION RATES 

LABOUR EPIDURALS (221) 

Failed labour epidural (9) 
Satisfactory epidural fails 

during labour (5) 
Maternal hypotension (8) 
Dural puncture (1) 

5.0% 

2.8% 
3.6% 
0.5% 

EPIDURAL FOR C/S (89) 

Failed epidural during 
caesarean section (6) 6.7% 

OTHER C/S (SPINAL AND GENERAL} (29} 

INTRODUCTION 
Despite ongoing efforts to improve efficiency of medical care, 
laboratory and pharmacy resource consumption for coronary 
artery bypass graft (CABG) patients remains high. We attempted 
to define the specific costs of laboratory testing and drug use in 
intensive care following CABG surgery to see if  areas of 
"waste" could be identified. " 
METHODS 
Data was prospectively collected on 2150 consecutive admissions 
to a 10 bed tertiary care ICU over three years. A computerized 
database (Critical Care Manager, Chelmsford, Ontario) recorded 
demographic data and patient-specific data on the use of 119 
laboratory tests and 85 drugs. The database identified 456 
admissions to ICU following CABG surgery. Specific pharmacy 
and laboratory resource consumption data, and hospital costs 
were calculated for the ICU stay of post CABG admissions. 
RESULTS 
Post CABG admissions had an ICU mortality of 2.6% and 
averaged 2.2~3.1 days (meal~SD) in ICU. The total laboratory 
cost for these admissions was $135,939 Canadian, and they 
averaged 77 lab tests [mr admission, and 34 tests per ICU day. 
Fifteen lab tests were done in over 50% of the CABG 
admissions. These included an average of 4 potassium 
determinations per day, 1.4 chest radiographs pet day, and 1.3 
electrocardiograms per day while in ICU. The greatest costs per 
ICU day were chest radiographs ($34) and electrocardiograms 
($30). Data was not available for blood gas utilization by post 
CABG admissions. Total pharmacy costs post CABG were 
$53,505 Canadian ($53 per ICU day). Most was spent on 
vasoactive drugs (66% of total pharmacy costs. Overall these 
patients used $14,069 of dobutamine and $11,285 of amrinone. 
These agents accounted for 47% of all pharmacy costs. 
D I S C U S S I O N  
We are not aware of any controlled trials regarding the 
appropriate laboratory investigation of ICU patients following 
CABG. In many instances tests are ordered routinely and are 
done every four to six hours regardless of patient conditon or 
indication. In our casr this resulted in laboratory costs of $130 
per ICU day for CABG patients. We do not believe that our 
testing frequency is significantly greater than other intensive care 
units as similar or greater levels of resting have been reported. 1-3 
It is probable that some of  these tests were not necessary for 
patient care and were "wasted". Based on our data we are 
examining our practices in caring for these patients, and are 
attempting to rationalize laboratory investigation in our uniL We 
believe that collection of patient-based resource data can identify 
areas of  overutilization in laboratory testing or drug 
administration. Inverventions based on such data might improve 
the overall efficiency of care and reduce costs. 

REFERENCES 
1. Circulation 1990; 82(5 Suppl):IV 208-13. 
2. Ann Surg 1985; 202: 524-30. 
3. Crit CareMed 1991; 19: 12-20. 

All complications 0.0% 
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F E N T A N Y L  F O R  POST C A E S A R E A N  S E C T I O N  
A N A L G E S I A .  

Jean E. Gauthier MD, C. Perreault MD, FRCPC 
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A Quantitative In Vitro Determination of the 
Effect of Barloity on the Distribution of 
8plnal Anaesthetics 

Mitchel B. Sosls, MD, Berton Braverman, PhD, 
Grace Tomasa, MS, CRNA 

Rush-Presbyterian-St. Luke's Medical Center, 
Chicago, IL, United States 

INTRODUCTION 
Epidural fentanyl is known to improve post-operative 
analgesia*. The purpose of this study is to evaluate epidural 
and IM administration of fentanyl, regarding immediate post- 
op analgesia and side effects, and to document plasma fentanyl 
levels. 
METHODS 
Seventeen patients undergoing caesarean section gave their 
informed consent for this prospective double blind study after 
approval by the hospital ethics committee. Epidural anesthesia 
to T, was obtained with 2% CO 2 lidocaine and' epinephrine 
1/200 000 using a lumbar epidural catheter. At skin closure, 
each patient received either fentanyl 100,g in the epidural 
space with saline 2ml IM in the deltoid muscle (group E) or 
fentanyl 100,g IM with saline 10ml in the epidural space 
(group IM). Before skin closure, a control blood sample was 
taken. Blood samples were taken 10 and 30 mins after fentanyl 
injection. Plasma obtained from these samples were stored at - 
60~ The following data were recorded: evaluation of pain 
using a visual analog scale, blood pressure, heart rate, respi- 
ratory rate, sedation and sensory levels were noted on arrival 
in the recovery room (RR) and .5, 1, 2, 3, 4 and 5 hrs after 
arrival. Sensory levels were also noted at 10, 20, 30, 60 and 90 
mins after injection of CO 2 lidocaine. Intraoperative pain was 
assessed on arrival to the RR. The occurence of nausea, vomi- 
ting, pruritus and drowsiness was noted. The observation 
period for these data lasted until the patient asked for supple- 
mental analgesia. The total amount of narcotics used in the 
first 12 hrs was also noted as well as the time when the first 
dose was given. Statistical analysis was done using a student "t" 
test or a Mann Withney "U" test. A p value <0.05 was 
considered significant. 
RESULTS 
Demographic data were comparable in the two groups as well 
as the  total  amoun t  of CO 2 lidocaine used. The re  was no  sta- 
tistical difference between the two groups for blood pressure, 
heart rate, sedation, sensory level, the occurenee of nausea, 
vomiting, pruritus and drowsiness, the total amount of narco- 
tics used in the first 12 hrs and the time of the first dose of IM 
narcotics. The respiratory rate at 2 hrs after arrival in the RR 
was 18 • 4 (group E) and 16 • 1 breaths/min (group IM) 
(p<.05). The pain level on arrival in the RR was 0.3 • 0.8 
(group E) and 1.1 • 1.8 cm (group IM)(p<.05). All other 
values for pain and respiratory rate were comparable. Plasma 
levels of fentanyl are yet to come. 
D I S C U S S I O N  
The statistical differences noted in our study were not clinically 
si.gnificant. We conclude that a dose of 100 ~g of fentanyl 
gwen epidurally has the same analgesic effect than if given IM. 
REFERENCES 
1. Anesthesiology 1985; 63:694-698 

INTRODUQTION 
We quantitatively evaluated the distribution 
of spinal anaesthetics as a function of their 
baricity in a model of the human spine. 
METHODS 
A model of the spine was constructed which 
allowed latex tubing to be contoured to the 
back's shape. The tubing was filled with 75 
mL of mock spinal fluid which had the same 
density as CSF (1.0003 g'mL'1). One mL of the 
"local anaesthetic" to be tested was injected 
into the latex tubing at ~.4over 10 sec. with 
the model upright. The injection' was 
performed using a syringe pump and a 22 gauge 
Quincke spinal needle with its bevel facing 
cephalad. The "spinal anaesthetics" injected 
included 5% lidocaine and 7.S% dextrose, the 
mock spinal fluid Itself and five mixtures 
designed to give a range of densities. The 
densities of all the solutions were 
determined gravimetrically after methylene 
blue (MB) was added. The latex tubing was 
kept in the upright position for 2.0 min 
after the injection. It was then placed in 
the horizontal position. Twenty minutes 
later, the tubing was clamped at alternate 
spinal interspaces. The volume of the 
solution between each pair of clamps was 
determined and the concentration of MB was 
measured spectrophotometrically. Histogams 
displaying the percentage of the MB that was 
present between the clamped segments of 
tubing were then prepared. 
RE8ULT8 
Seven MB containing solutions were studied. 
Their densities ranged from 1.0003 to 1.0264 
g'mL q. When the percentage of each solution 
recovered between T3.4 and TIj.t2, (X) was plotted 
as a function of the solution's baricity, a 
straight line was obtained (R=0.97) with the 
equation: X = 764.4 (Baricity) - 750.6. 
DISCU88ION 
Hyperbaric spinal anaesthetics which have dye 
added settle to the most dependent point of 
the thoracic spine when a fluld filled tube 
shaped to the contour of the spine is 
positioned horizontally. Isobaric solutions, 
by contrast, do not spread greatly from the 
point at which they are administered. Our 
study shows that the extent of a spinal 
anaesthetic's flow to the thoracic concavity 
is a linear function of the solution's 
baricity. In summary, using a model of the 
adult human subarachnoid space, a 
mathematical description of the distribution 
of spinal anaesthetics was obtained. 
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A CRITIQUE OF INTRAOPERATIVE 
MONITORING OF JUGULAR VENOUS BULB 

OXYGEN SATURATIONS DURING 
NEUROSURGICAL PROCEDURES 
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INTRODUCTIION 
This report represents the first analysis of 
the F~20 achieved by nitrous oxide 
administration via nasal cannula. 
METHODS 
Our method for estimating the F~20 is based 
on one used to calculate the F~2obtalned with 
a nasal oannula. We assume a tldal volume of 
500 mL, a respiratory rate of 20 min "t, an 
inspiratory time of 1 sec, an expiratory time 
of 2 seo and an anatomic reservoir volume of 
50 mL. The reservoir consists of the. nose, 
the nasopharynx and the oropharynx. Its 
volume is assumed to be one-thlrd of the 
anatomic deadspace. It is also assumed that 
during the last 0.5 sec of expiration, there 
is negllgable flow of expired respiratory 
gases. A 6L'mi~ t flow of 100% O 2 will 
completely fill this reservoir with 02. The 
Fi~ or FiNEO is then calculated by assuming 
that during the 1 seo inspiratory time 
period, the gases in the anatomic reservoir 
that are provided by the nasal r and a 
volume of air such that the sum of the 
components of the tldal volume equals 500 mL 
are inspired. 
RESULTS 
The results of this investigation are 
compiled in table 1. The calculated FiO 2 
values when 100% O 2 is delivered by nasal 
cannula agree with those calculated by 
Shapiro et al. At the maximum total flow 
rate considered, 6 L'mi~ l, when 70% NEO is 
delivered to the nasal cannula, an FtNEO of 
0.21 is estimated. The F~z under these 
conditions would only be 0.23. 
D I S C U S S I O N  
The nasal cannula is a low flow O 2 delivery 
system since it does not supply sufficient 
gas to establish a patient's entire inspired 
tldal volume. Our analysis shows that the 
maximum F~20 achievable by using a nasal 
cannula is limited to 0.21 with a 6L'mi~ l 
flow of 70% NEO for the defined respiratory 
parameters. 

FIO2/FIN20 
% N20 Delivered to Nasal Cannula 

Total Flow 
(l...n~ ') 0 10 20 30 40 50 60 70 

.24/0 .241.01 .23/0 .231.02 .22J.02 .22J.03 .211.03 .211.0.1 

.28/0 .2"/I.01 .261.02 .251.0~ .24/.04 .231.05 .22,/.06 .211.07 

.32/0 .311.02 .291.03 .28/.05 .261.06 .2.51.08 .231.09 .22/,1 I 
,36/0 .341.02 .32/.04 .30/.06 ,2~,06 .261,10 .24/.12 .22J.14 
,40/0 .381.(D .351.05 .33/.08 .30/.10 .281.13 .251.15 .231.18 
.44/0 ,411.03 .38/.06 .351.09 .32/,12 .291.15 .26/.18 .231.21 

Although Jugular venous bulb oxygen 
saturation(Sir02) can be used to detect 
cerebral ischaemla, their intraoperative use 
has not been critically evaluated. After 
Human Subjects Committee approval, we 
examined the intraoperative use of Jugular 
venous bulb catheters in 73 consecutive 
patients (35 males,38 females) undergoing 
neurosurgical procedures. The catheter was 
inserted after induction of anesthesia using 
an aseptic technique described prevlously. 1 
The catheters were successfully placed in 71 
patients with a mean time of insertion o'f 85 
seconds (SD 50, range 15- 420) . Carotid 
artery puncture on two occasions controlled 
by firm pressure were the only complications. 
The age of the patients was 47.4 + 18.5(SD) 
yrs (range 7-84) and weight was 70.6 • 14.4 
kg (range 32-112). 

Arterial blood pressure, PaC02, Pa02, and Sjv02 
were intermittently measured throughout the 
operation. Cerebral venous desaturation was 
arbitrarily defined as (I) none (SJv02>50%), 
(2) mild (45%<SjvO2<50%) , and (3) severe 
(SjvO2<45%). We also graded the usefulness of 
the catheter as (A) not useful - Sjv02>50% 
and PaCO2>25mmHg (B) useful - Sjv02>50% and 
PaCO2<25mmHg; intervention-none. (C) useful - 
Sjv02<50% and PaCOE<25mmHg; intervention- 
increase PaCO2 to improve SJvO2. (D) useful - 
Sjv02<50% and PaCOE>25mmHg;intervention- 
nonventilatory action to increase SjvO2 
(e.g.infusion of mannitol) . 

Mild desaturation was detected in 39 
patients, and severe desaturation was present 
in 15 of the patients. We found SjvO 2 
monitoring to be useful in 42 out of the 71 
patients. It was useful for detecting and 
treating cerebral venous desaturation in 
patients with intracranial bleeds, tumors, 
cerebral aneurysms and closed head injury. It 
was of no benefit in patients with 
arteriovenous malformations. 

we conclude that intraoperative monitoring of 
SjvO2 is feasible, practical, and may be 
beneficial, in patients undergoing 
neurosurgicai procedures. Furthermore, given 
the low rate of complications in experienced 
hands, its use as a routine monitor during 
neurosurgical procedures should be further 
explored. 
i. Journal of Cerebral Blood Flow and 
Metabolism 9:717-720. 
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EVALUATION OF THE PERIPHERAL NERVE STIMULATOR 
ve EMG FOR MONITORING NEUROMUSCULAR BLOCK 
DURING CONTINUOUS INFUSION OF ATRACURIUM 

John KRts, M.D., Raymond Martlneau, M.D., Donald Miller, M.D., 
Kathryn Hull, R.N., Patrice Undsay, R.N., Michael Curran, M.D. 
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CARDIOVASCULAR EFFECTS OF NEUROMUSCULAR 
BLOCKADE WITH VECURONIUM, ATRACURIUM AND 
PANCURONIUM IN NEONATES 
Jeffrey G. Betcher MD, D. Norman Buckley MD, W. Scott 
Beattie MD, Haresh Kirpalani BM, Shad Gray BSc Phm 
Departments of Anaesthesia & Paediatrics, McMaster 
University, 1200 Main Street West, Hamilton, Ontario, 
LSN 3Z5 

INTRODUCTION: Monitoring neuromuscular (NM) block using a 
peripheral nerve stimulator (PN$) Is a standard of current anaesthetic 
practice. This study was designed to evaluate the accuracy of the 
PNS compared to the evoked alectromyographic (EMG) response for 
monitoring NM function during continuous infusion of atracurlum and 
its reversal. 

METHODS: Fifty adult patients free of NM disorders gave wdtten 
informed consent. Anaesthesia was Induced with affentanil and 
propofol and maintained with continuous infusions of both drugs and 
NzO In 02. NM block was monitored by applying train of four stimuli 
using a PNS In one arm and e Datex TM 221 EMG monitor in the other. 
NM block was Induced with Atracurium 0.3 mgokg ~ IV bolus and was 
maintained with a continuous Infusion. The attending anaesthetist, 
who was blinded to the EMG recording, was Instructed to titrate the 
infusion of atracudum to maintain one or two twitches (tactile) of the 
thumb using the PNS. A research assistant recorded the PNS and 
EMG data during both Infusion and reversal. The NM block was 
considered insufficient If the first twitch (T1) on EMG recording was > 
25% of control and was considered excessive if the T I was < 5% 
during infusion. At the end of surgery, the Infusion was stopped and 
neostigmlne 40 i~gokgl was given. PNS recovery (4 equal twitches) 
was compared to the EMG TJT~ ratio. In addition, time for recovery 
using both PNS and EMG was recorded. 

RESULTS: The anaesthetist titrated the atrecurium infusion to 
maintain an adequate (TI 5-25%) block In 38 (76%) patients. The 
block was excessive In 9 (18%) and Insufficient in 3 (6%) patients. 
The recovery profile was analyzed according to the degree of residual 
block on EMG at time of PNS recovery (Table). Residual block ('r'jTt 
< 70%) was present In 42 (84%) patients who were deemed to have 
recovered using the PNS (Table). 

CONCLUSIONS: The PNS is a useful monitor for titration of a 
continuous Infusion of atrecudum to maintain surgical relaxation. 
However, consistent with previous reports, the PNS was less accurate 
in evaluating the adequacy of reversal. Despite this, the largest time 
delay between EMG and PNS indices of recovery was only 6.9=4.3 
minutes following reversal of a continuous Infusion of atracudum. 
Clinical evaluation of NM function is recommended to confirm the 
adequacy of recovery. 

TABLE: 

EMG* 
if/T,) 

RECOVERY TIMES: 

PNS 
recovery 

(rain) 

Wean = S.D. (range) for PNS vs EMG 

EMG recovery 
T,/1",>70% 

(mln) 

Time delay 
(EMG ve PNS) 

(rain) 

< 40% 5.3=2.1 12.(h:5.4 6.9=4.3 
(n = 21) (3:0-20.0) 

40-70% 6.8=2.2 9.2=3.5 2.8=2.1 
(n = 21) (1.0-8.0) 

8.2=2.8 7.3• > 70% 
(n = S) 

-O.8=-0.7 
(-2.0-0.0) 

* EMG at time when patient had four equal twitches with PNS 

INTRODUCTION: Occasionally, it becomes necessary to 
paralyse neonates to facilitate ventilation. Pancuronium 
(PCB) is frequently the agent of choice, however, 
vecoronium (VEC) and atracurium (ATRA) may also be 
used. This pilot study compares the cardiovascular effects of 
these drugs in neonates. 

METHODS: Following ethics approval, 23 neonates 
requiring anaesthesia were randomized to receive PCB, 
VEC, or ATRA. After preoxygenation and atropine 20 
r "1, patients were induced with sodium thiopental 5-7 
mg.kg q and succinylcholine 1-1.5 mg.kg "t. Three rain after 
induction, patients were ~iven the study drug (PCB 0.1 
mg.kg q, VEC 0.1 mg.kg" or ATRA 0.3 mg.kg q) in a 
randomized double blind fashion. Maintenance included 
isoflurane (e0 < 1.0% and fentanyl 2-4 p.g.kg -1 5-10 rain after 
the study drug. Heart rate (HR) and blood pressure (BP) 
were recorded prior to induction, prior to the study drug, at 
1 rain intervals for 5 rain, and at 5 min intervals thereafter 
for 30 rain by a blinded observer. Statistics were by paired 
t-test and ANOVA where appropriate. A p<0.05 was 
considered significant. 

RESULTS: The groups were comparable with regard to age, 
postconceptual age, weight, and electrolytes. PCB Caused an 
increase in HR (13<0.05) at 5 min and decrease in BP at 2 
and 3 rain (p<0.01), 4 and 5 rain, and 10 min (!)<0.002). 
VEC caused a significant decrease in BP at 10 rain (13<0.01). 

TABLE I: SYSTOLIC BLOOD PRESSURE (mmH8) 

PCB VEC ATRA p VALUE 
n=9 n=8 n=6 (ANOVA) 

BASELINE 71.0_+11.0 60.0_+15.0 59.0_+ 13.0 .192 

1 min' -3.6_+ 3.0 -4.0+ 5.6 0.4-+ 4.1 .465 

2 min -7.0- + 6.1 -4.1• 5.5 -0.4_+ 3.9 .503 

3 mln -8.0 + - 6.9 -4.7-+ 5.1 -3.5-+ 4.1 .514 

4 min -10.4• 5.9 -3.8-+ 4.9 6.3_+ 5.1 .426 

5 min -10.3 + 4.0 -7.1+ 9.0 -3.6-+ 9.0 .41 

10 min -10.3- + 8.1 -11.1-+ 7.0 1.7_+ 4.1 .025 
* Values represent absolute change from baseline 

DISCUSSION: This study demonstrates that PCB may cause 
an increase in HR and decrease in BP in neonates. VEC 
may also cause a decrease in BP, whereas ATRA does not 
seem to have either of these effects. 
REFERENCE: Acta Paediatr Scand 78:829-834 
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NASOTRACHEAL INTUBATION IN SURGICAL PATIENTS. 
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PARENTS' ATTITUDES TO ASSESSMENT AND 
TREATMENT OF CHILDREN'S PAIN 
S. Paula Forward, Patrick J. McGrath PhD, G. 
Allen Finley MD, Gillian McNeill MSc 
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Introduction: Direct visualization using a laryngoscope (with or 
without Magill forceps) has been the standard method for nasotracheal 
intubation ~ for patients undergoing maxiliofacial surgery. 
TransiUumination through the tissues of the neck using a lighted stylet 
0ightwand) has been shown to be an effective technique for tracheal 
intubation, t4 A new lightwand (Trachlight ~ Laerdal Inc., Stavanger, 
Norway) with a retraO~ble inner style/permits both orotrachoal and 
nasotracheal intubation? We report here the results of a comparative 
study of nasotracheal intubation using either direct laryngoscopy (DL) 
or the new TrachLlgh# intubation lightwand (TL). 
Methods: At~er obtaining institutional approval and informed 
consent, elective patients scheduled for Lefort I were studied. 
Clinical evaluations of the airways were carried out preoperatively 
using the criteria suggested by MallampatP and Wilson. Under 
anesthesia, the patient was intubated randomly either by DL or TL. 
The time-to-intubatinn CI'I'I), number of intubation requiring 
alternative technique (after 3 attempts with I technique), and trauma 
(soft tissue laceration) were recorded. Post-operative sore throat was 
assessed and recorded. The data were analyzed using unpaired t-test 
and Chi-square analysis where appropriate with p < .05. 
Results: One hundred and fourteen patients (37M/77F) were studied. 
All patients were successfully intubated with either technique, 
although 1 patient in each group was not intubated successfully after 
3 attempts. Patient demographics, TI'I, and complications in both 
groups are shown in the Table. The mean C+_SD) time-to-intubation 
0WI) was 49.6 + 61.7 seo with DL and 38.1 + 33.8 sec with TL. 
These were not statistically significantly different. Although there 
was a trend toward a lower incidence of sore throat with TL, the 
difference was not statistically significant. 
Discussion: The preliminary results of this study suggest that light- 
guided technique utilizing the new TrachLight ~ is an effective method 
for placement of the nasotracheal tube. These findings also suggest 
that NI using this light-guided technique may be associated with less 
trauma and sore throat. Further study is necessary to confirm our 
findings. 
References: 1. Ann Emerg Med 14:324, 1985.2. Anesthesiology 64:824, 
1986. 3. Can J Anaesth 39(5]I):A86, 1992. 4. Can Anaesth So(: J 32:429- 
434 1985. 5. Br J Anaesth 61:211-216, 1988. 

Intubation Technique 

Number of Patients (MTF) 

Age (Mean + SD) yr 

Weight (Mean + SD) kg 

DL TL 

24136 13/41 

27.4_.+10.6 26.6+10.5 

69.6_+15.1" 63.1!11.9 

Height (mean + SD) cm 169.7+10.4" 165.6+8.5 

TI'I (Mean + SD) sec 38.1+33.8 49.7+61.7 

1 1 

19 27 

18 23 

Alternative Technique 

Number of Sore 

Number of Trauma 
Statistically different with p <0.05 " " " 

INTRODUCTION 
Although much of children's pain, including 
postoperative pain, is managed by parents, 
nothing is known about parents' attitudes 
towards assessment and treatment of pain in 
children. A 16-1tem attitude scale was 
developed and used in conjunction with a 
larger study (in progress} on parent's 
management of children's postoperative pain. 
We report the findings of the pilot study of 
this attitude scale. 

METHOD 
189 parents of children undergoing short- 
stay or day surgery at a local pediatric 
hospltal participated. Mean age of the 
subjects was 32.48 + 5.26 years. The 
attitude scale was administered by telephone 
two days after surgery, with a subsample of 
parents (n=38) contacted one month after 
surgery for a retest. Responses to the 
items were chosen along a flve-polnt Likert 
scale with choices ranging from strongly 
agree to strongly disagree. 

RESULTS 
Scale items were subjected to principal axis 
factor analysis with varimax rotation and 
one factor emerged. The six statements 
composing the factor were as follows: 
Generally children's complaints of paln 
should be believed; When we know children 
are going to have pain, it makes sense to 
give them pain medicine before the pain 
starts; Children often exaggerate their pain 
for attention; Children who have to take 
pain medicine regularly for pain may learn 
to use drugs to solve other problems; Pain 
medicine should be used as a last resort; 
and, Children can become addicted to 
narcotics, such as morphine and codeine, 
when they are used to relieve their pain. 
The Cronbach's alpha for the factor was .60. 
~est-retest reliability of the factor was 
significant at .82 (p<.001). 

DISCUSSION 
Understanding parents' attitudes to 
assessment and treatment of children's pain 
is necessary to better assist parents with 
postoperative pain management. 
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THE IN VITRO E F F E C T S  OF P R O P O F O L  O N  
T H E  P E R J P H k ' ~ A L  V A S C U L A R  R E S P O N S E  T O  
E L E C T R I C A L  F I E L D  S T I M U L A T I O N  
Nancy L. Biddle, B.Sc., Adrian W. Gelb, M.B., Ch.B., John 
T. Hamilton, Ph.D. 
Departments of Anesthesia and Pharmacology and Toxicology, 
University of Western Ontario, London, Ontario, N6A 5A5 

VECURONIUM DOES NOT INFLUENCE THE INCIDENCE 
OF BRADYARRYTHMIAS DURING HIGH DOSE 
SUFENTANIL ANESTHESIA 

MD Sharpe MD, JM Murkin MD, T Vanelli MD. 
Dept of Anaesthesia, University Hospital, 
University of Western Ontario, London, 
Canada, N6A 5A5 

INTRODUCTION 
Propofol has been shown to cause hypotension, which is 
mediated at least in part by a reduction in vascular resistance. 
(1,2) The aim of this study was to investigate the effects of 
propofol, in clinically relevant concentrations, on 
neurotransmitter release from petivascular sympathetic nerve 
terminals. 
M E T H O D  

Rat femoral artery tings were carefully dissected and mounted 
in an organ bath in Krebs' solution. The effects of 1.0 ug/mL 
propofol on noradrenaiine concentration-response curves and 
electrical field stimulation (EFS) frequency-response curves 
were compared to Intralipid and time controls. 
RESULTS 
The responses to both EFS and noradrenaline were reduced in 
the presence of Intraiipid. 1.0 ug/mL propofol further 
attenuated the response to EFS, but not the response to 
noradrenaline. 
DISCUSSION 
In vitro, 1.0 ug/mL propofol (which is below the clinically 
relevant plasma concentrations reported as 2-5 ug/mL) (1) did 
not inhibit noradrenaline induced contractions any further than 
the Intralipid control, indicating that, at this concentration, 
direct smooth muscle relaxation is due to Intraiipid, not 
propofol. The greater attenuation of the response to EFS by 
propofol indicates that propofol may be acting at the level of the 
perivascular nerves to inhibit neradrenaline release. 
REFERENCES 
1. Br. J. Anaesth., 68:193-197. 
2. Anaesth. Analg., 74:877-883. 
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Vecuronium (Vec) has been implicated as 
causing bradyarrhythmi~s (bradys) during 
sufentanil anesthesia. ~ To compare the 
effects on heart rate (HR) of sufentanil 
alone, versus the HR effects produced by 
the combination of sufentanil and Vec, we 
studied two high dose Vec regimens compared 
to a succinylcholine (SxCH) control group. 
METHODS: With IRB approval and patient 
consent, 30 adults undergoing CABG were 
studied. None were taking B-blockers 
preop. Patients were ~re-medicated with 
lorazepam (0.04 mg'kg-*, sl) and randomly 
assigned to receive either SxCH 1 ~g'kg -x, 
Vec 0.3 mg'kg -~, or Vec 0.5 mg.kg -~. 
Anesthesia consisted of sufentanil (9• 
~g.kg -I) and midazolam (0.07• mg.kg-l). 
HR was recorded with a Holter Monitor and 
determined as the time weighted average 
over 1 min intervals (~ an event). 
Baseline HR was recorded for 15 min pre- 
induction and for 30 min post-induction. 
In the SxCH grp, the post-induction period 
began following recovery from SxCH block as 
indicated by a Datex NNT-221 monitor 
(Puritan-Bennett) therefore any effect on 
HR during this period was due to 
sufentanil. Bradys were classified as mild 
(HR 46-50), moderate (40-45) or severe 
(<40). Incidence of bradys in each period 
was calculated as [# bradys events + total 
# of events] x i00. Paired Student's t- 
tests and ANOVA were used to compare 
changes in HR within and between groups, 
respectively. Kruskal and Wallis test was 
used to compare the incidence of 
bradyarrythmias between grps. 
RESULTS: After induction, mean HR 
decreased in the SxCH, Vec 0.3 and Vec 0.5 
grps (71•177 65•177 70•177 
respectively; P<0.005). The incidence of 
bradys was similar in all groups (Table). 
DISCUSSION: We conclude Vec does not 
effect the incidence of bradyarrythmias 
during sufentanil anesthesia. 
REFERENCES: i. Anesthesiology 64:521, 1986 

I N C I D E N C E  (%) OF BRADYARRYTHMIAS 
TABLE I MILD MODERATE SEVERE 
SxCH(n=I0) (46-50bpm) (40-45bpm) (<40bpm) 
pre-induction 6• 0 0 
post-induction 21• 16• 4• 
Vec 0.3 mg/kq(n=lo) 
pre-induction 0 0 0 
post-induction 31• 1• 0 
Vec 0,5 mq/~q(n=10) 
pre-induction 3• 0 0 
post-induction 2• 8• 2• 
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STEADY-STATE CYCLOSPORINE LEVELS ARE NOT 
AFFECTED BY ISOFLURANE-NITROUS OXIDE 
ANAESTHESIA IN THE RABBIT 
MD Sharpe FRCPC, DJ Freeman PhD, AW Gelb 
FRCPC, 
Departments of Anaesthesia and Medicine, 
University Hospital, University of Western 
Ontario, London, Ontario N6A 5A5 

CO2 REACTIVITY AND THE RATE OF CHANGE 
OF CEREBRAL BLOOD FLOW VELOCITY 

DURING PROPOFOL ANAESTHESIA WITH AND 
WITHOUT N20 IN HUMANS 

RA Craen MB BS, AW Gelb MB ChB 
I Brodkin MD, D Lee MD, P Lok RRT 
Department of Anaesthesia, University 
Hospital, 339 Windermere Rd, London, 
Canada N6A 5A5 

Transplant patients on chronic cyclosporine 
(CsA) therapy may present for surgery 
requiring a general anaesthetic (GA). 
However, the effects of GA on steady-state 
CsA levels are unknown. This is important 
because the therapeutic window of CsA is 
narrow: low blood levels may result in 
organ rejection whereas high levels may 
cause toxicity. This study examined the 
effects of isoflurane anaesthesia on 
steady-state CsA levels in rabbits. 
METHODS: With IRB approval, 5 New Zealand 
white rabbits were studied. Under ketamine 
anaesthesia, a chronic jugular vein 
catheter was inserted and the animal was 
then allowed to recover. Starting two days 
later, CsA was injected (10 mg.kg-l,sc) 
daily for 7 days so as to obtain a steady- 
state blood level. On day 8, following the 
daily dose of CsA, 1 ml samples of venous 
blood were taken at O, .25, .50, i, 1.5, 2, 
4, 6, 8, 24 hrs to measure CsA levels to 
ensure a steady-state using high 
performance liquid chromatography. On day 
9, the animal was anaesthetized with 
isoflurane (2%) and nitrous oxide (70%) for 
3 hours. Once anaesthetized the daily dose 
of CsA was administered and blood was taken 
for CsA determinations as before. CsA 
levels were expressed as area under curve 
(AUC) and CsA clearance. Paired Student's 
t test was used for statistical comparison. 
RESULTS: There was no difference in blood 
CsA levels (AUC:6636 • 1104 vs 5784 • 483, 
Figure) and CsA clearance (1.51 vs 1.73 
L'hr -~) comparing the pre and post 
isoflurane-nitrous anaesthesia data. 
CONCLUSION: This study indicates that a 3 
hour isoflurane-nitrous anaesthetic does 
not alter CsA levels. Parenteral CsA 
dosing schedules may not need to be 
manipulated in transplant patients 
undergoing a general anaesthetic however, 
the effects of surgery on CsA levels is 
unknown. , e a ,  

aso 
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INTRODUCTION: The rate at which the cerebral 
circulation responds to changes in PaCO 2 may 
be influenced by different anaesthetic 
agents. The aim of this study was to compare 
the rate of change of mean middle cerebral 
artery blood flow velocity (VMC A) when end- 
tidal CO 2 (ETCO 2) is rapidly altered during 
propofol anaesthesia with and without N20. 
METHODS: After informed consent, 6 healthy 
patients were induced with propofol 2.0 - 3.0 
mg/kg, followed by a continuous infusion of 
100 - 200 mcg/kg/min. After endotracheal 
intubation, they were randomly assigned to 
receive either air/O 2 or 66% N20/O 2 first. 
VMC A was measured using pulsed transcranial 
doppler ultrasonography. After 15 mln, ETCO 2 
was abruptly reduced from 45 to 30 mmHg. 
Data was collected at 30 sec intervals for 
the next 10 mins. Measurements were then 
repeated for the second gas mixture. ANCOVA 
and multiple regression analyses were used to 
determine VMCA-ETCO 2 and VMCA-Time responses. 
RESULTS: There were no significant 
differences in blood pressure, temperature or 
the time required for ETCO 2 to be reduced, 
nor in VMCA-ETCO 2 response between propofol . 
and propofol/N20 (slopes 2.2 and 2.7 % mmHg -~ 
respectively). The VMCA-Time relationship 
was a cubic polynomial(Fig) and a significant 
difference existed between the two treatments 
CONCLUSION: Our data show that CO 2 
reactivity is similar during propofol 
anaesthesia with and without N20. The 
difference observed in the VMCA-Time response 
may be related to the greater depth of 
anaesthesia when N20 is added. The addition 
of N20 to propofol does not affect cerebral 
vasoreactivity in contrast to w~en N20 is 
added to isoflurane anaesthesia ~. 
REF: i. Acta Anaesth Scand 1992;36:46-52 
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POSTOPERATIVE HYPOVOLEMIA - A COMMON PROBLEM 
WITHOUT AN OBVIOUS SOLUTION 
D.K. Rose MD, M.M. Cohen MD, D.A. Yee MD 
Deparanent of Anaesthesia, St. Michael's Hospital, 30 Bond Street, 
Toronto, Ontario, MSB 1W8, and Sunnybrook Health Science Centre; 
University of Toronto 

PREOPERATIVE TESTS BASED ON PREOPERATIVE 
ANESTHESIOLOGY EVALUATION: EFFECT ON IN- 
CIDENCE OF POSTOPERATIVE COMPLICATIONS 
A. Joseph Layon MD, Sno E. White MD, and 
Gordon L. Gibby MD 
Departments of Anesthesiology and Medicine, University of 
Florida College of Medicine, Gainesville, FL 32610-0254, 
USA 

INTRODUCTION Hypovolemia (HV) in the perioperative period 
has been associated with cardiac isehemia and renal failure. 1 Few 
reports have addressed the frequency and treatment of this adverse 
outcome. ~ The objective of this study was to determine the rate of the 
problem and examine the patient, surgical and anaesthetic factors 
associated with HV. 
METHODS At two hospitals, after receiving Ethics approval, we 
studied all consecutive elective inpafients undergoing major joint, 
breast, gynecological, renal, lower abdominal and carotid artery 
procedures. Adverse outcomes were documented by PACU nurses and 
research nurses. Research staff interviewed patients and reviewed 
charts for information within 6 hours of PACU discharge. HV was 
identified in 3 ways: i) boluses given (for tachyeardia, hypotension 
or oliguria) in the PACU, ii) dizziness as assessed by interview using 
a linear analogue scale, and iii) hypotension on chart review. 
Characteristics of patients, the operation, anaesthetic and fluid 
management were compared in those who had HV and those who did 
not using Relative Risks (RR) for each parameter (P<0.05). 
RESULTS 98.9% of 1,334 patients received a general anaesthetic 
and postoperative interviews were obtained in 98.2%. The overall rate 
of HV was 19.1% (10.2% PACU boluses and post-PACU discharge, 
7.3% dizziness, and 3.7% hypotension). In the PACU boluses were 
given for taehycardia (10.3%), oliguria (30.9%), and hypotension 
(59.6%). Dizziness occurred with the upright position (vs supine) 
59.8% of the time. 

Patient and surgical factors for HV were gender (female/male 
RR 1.4), procedure (breast surgery/all others RR 2.5), and activity 
during the 6 hour period (walking/lying RR 2.6). ASA physical status, 
weight, preoperative hypertension, and intraoperative and postoperative 
drugs were not related to the occurrence of any HV. However, age<40 
yrs. was a risk factor for postoperative dizziness alone (RR 2.4). 
Preoperative diuretic use was associated with post-op hypotension (RR 
2.2). There were no~ differences in the use of preoperative fluids nor 
total volume of OR fluid infused (916:1:432 mL/hr HV vs 990:1:414 
mL/hr with no HV). Colloids were rarely used. 

However, most patients who were hypovolemic by our 
definition had already been identified in the OR. In HV patients, 
intraoperative urine output (foley 50.4%) was decreased (< 35 ml/hr 
RR 2.1). Patients who required boluses in the PACU were more likely 
to be given increased fluids in the OR (> 1400 ml/hr, RR 1.7) and 
intraoperative ephedrine (RR 2.2). Only 2 cases of pulmonary edema 
were noted in the entire study group. Other adverse outcomes were 
more nausea and vomiting (RR 1.4) and postoperative hypotension 
(RR 2.9) in dizzy patients. 
CONCLUSION Postoperative hypovolemia was a common 
problem following major elective surgery. Patients at risk included 
those who were female, having breast surgery or were mobile 
postoperatively. However patients who had low intranperative urine 
output and received more aggressive intraoperative drug and fluid 
therapy were still identified as HV in the postoperative period. 
REFERENCES 1. Annals of Surgery, 1990;212:66 

2. Anaesthesia, 1990;45:826 
3. BJA. 1992;68:576 

INTRODUCTION. About 60% of all outpatient surgical pro- 
eedures at our center are performed after patients undergo 
preoperative evaluation in a special clinic from 1 day to 1 
month before the surgical procedure. When underlying medical 
problems are identified during the evaluation, preoperative 
testing can be ordered. We performed a pilot study with retro- 
spective data to determine whether such preoperative testing 
might influence the rate of postoperative complications. 

M E T H O D S .  At the study center, a computerized system 
fflewlett-Packard) is used during all preoperative evaluations to 
record information as it is obtained. Evaluations from 2 days 
for patients who had already undergone operations and been dis- 
charged from the hospital were printed from the computer and 
reviewed by one of us (ALL, an internist and anesthesiologist) 
to determine if preoperative testing had been ordered because 
of pre-existing medical problems identified during the evalua- 
tion. The complete medical records of the same patients also 
were examined to determine if the preoperative testing had been 
done and if complications related to the underlying medical 
problem occurred within 24 hr of the surgical procedure or 
before discharge from the hospital. Statistical analysis was 
performed by proportionate analysis. 

RESULTS. A total of 59 evaluations were reviewed. Preoper- 
ative tests were indicated for 21 patients (36%), primarily for 
cardiopulmonary evaluation due to ischemic cardiac disease or 
chronic obstructive pulmonary disease. Records for 10 of these 
21 patients showed that the tests were completed for only 2; 
none of the 21 patients suffered postoperative complications 
related to the underlying disease. The proportion of American 
Society of Anesthesiologists' physical status (PS) 1 patients was 
lowest among patients with tests indicated (9.5 %, 2 of 21) and 
differed from the proportion among patients without tests in- 
dicated (37%, 14 of 38) (p = 0.018). The proportion of ASA 
PS 3 patients was highest among patients with tests indicated 
(43%, 9 of 21) and also differed from among patients without 
tests indicated (16%, 6 of 38) (p = 0.02). The proportion of 
ASA PS 2 or 4 patients did not differ between patients who did 
and did not have preoperative tests indicated. 

DISCUSSION. Initial results from this pilot study suggest that 
preoperative testing indicated by underlying diseases identified 
during preoperative anesthesia evaluation is not done for a 
clinically significant number of patients. A formal study has 
been initiated to determine whether this puts certain patients at 
risk. 
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Ketamine Blocks NMDA Channels via a Hydrophobic 
Pathway 

Beverley A. Orsex MD, FRCPC, John F. MacDonald Phi)., 
Dept of  Ananesthesia Suanybrook Health Science Center, Dept. 
of  Physiology University of  Toronto, Toronto Ontario 

TRANEXAMIC ACID PROPHYLAXIS DURING LIVER 
TRANSPLANTATION: INTRAOPERATIVE 

COAGULATION FACTOR TRENDS 
John F. Boylan MB, Alan N. Sandier MB, Paul D. Oreig MD, John 
R. Klinck MD, Sallie J. Teasdale MD, Hilary Nierenberg BScN, 
Sandra Roger BSc, Patricia A. Sheiner MD, Maria Dounelly MB, 
S. Levytam MD, IL AreUano MD, Michael F.X. (}lynn MD 

Departments of Anaesthesia, Surgery and Haematology, The 
Toronto Hospital, 200 Elizabeth Street, Toronto, Ontario MSG 2CA 

Introduction: Ketamine and other dissociative anaesthetics (MK- 
801 and PCP) cause a non-competitive, voltage and use- 
dependent reduction of  NMDA mediated currents (1). A recent 
model of  NMDA channel blockade proposes that ketamine enters 
the open channel and binds to a receptor located at the external 
mouth of the channel pore (2). Ketamine's lipid solubilty, suggests 
it might also access its receptor site by diffusing across the cell 
membrane. Using cell-attached patch clamp recordings (3), we 
investigated ketamine's ability to reduce NMDA activated current 
via a transmembrane pathway. 

Methods: Single channel currents were recorded from embryonic 
hippocampal neurons grown in dissociated culture (2). Recording 
pipettes contained (raM); CsSO 4 70, NaCI 70, NMDA 10 p.M, 
bath; NaCI 140, glycine I ~ TTX 300 n/v[. Patches were 
voltage clamped to the resting membrane potential. Following 
control recordings, cells were perfused with ketamine 10 BM. 
Data were analysed using PClamp (Axon Instruments) and events 
>100 Dsec were analyzed. Data are reported as mean +SEM. 

Results: Currents had a slope conductance of 45 pS and reversed 
polarity at -65 inV. The addition of  ketamine to the bath caused a 
dramatic decrease in the frequency and probability of  channel 
opening (Popen = events/see x mean open time), but no change in 
channel conductance ~n=6) Table 1. 

conductance open time frequency Popen 
pA msec event/see 

control 4.83_+0.192 3.34_+0.35 15.13+6.39 48.1_+20.9 
ketaraine 5._0~.30 1.85_+0.40 1.61_+O.65 3.54-+1.45 

Discussion: Our results indicate that ketamine can influence the 
kinetic properties of the NMDA channels via a hydrophobic 
pathway. The effects of dissociative anaesthetics on NMDA 
channel kinetics are similar whether they are applied to 
extracellular portion of the channel or diffuse across the 
membrane (4). Dissociative anaesthetic binding studies have 
shown a bi-exponential rate of association and dissociation 
suggesting ketamine accesses its binding site by two pathways(5). 
The fast component may represent ketamine entering the open 
channels and the slow component, diffusion through the cell 
membrane. Persistent side-effects associated with ketamine 
anaesthesia may be explained by accumulation of  drug in the lipid 
membrane. 

References: IJ. Ncurophysiol. 58, 251 2.J. Physiol. 432, 483 3. Pflugers 
Arch. 391, 85 4. Prec. Natl. Acad. Sci 85,1307 5. Mol. Pharmacology 37, 603 
Acknowlegements: This study was funded by a CAS Research Award and 
the PSI foundation. Dr. Orser is a fellow of the MRC of Canada. 

Introduction: Orthotopic liver transplantation (OLT) is frequently 
complicated by major blood loss. There is strong evidence for an 
intraoperative consumptive coagulopathy during the late stages of 

O L T ,  particularly at hepatic reperfusion 1. Antifibrinolytic 
prophylaxis may reduce blood product usage; high-dose tranexamic 
acid (TA)prophylaxis  has been associated with reduced 
requirements,2, but its mechanism of action is unclear. We present 
preliminary data on intraoperative factor trends in OLT recilaents in 
a randomized, double blind trial of TA prophylaxis. 
Methods: After IRB approval and individual informed consent, 28 
patients undergoing primary OLT for post-necrotic cirrhosis, 
primary biliary cirrhosis, sclerosing cholangitis or hepatic neopl ,asia 
were studied. Each received either TA (40 mg.kg- l .h r - I  to a 
maximum of 208) or placebo until hepatic revascularization. Routine 
(fibrinogen (Fg), II, V, VII, VIII) and additional factors 
(plasminogen, tPA, a2-antiplasmin, antithrombin Ill) were drawn 
after induction of anaesthesia (A), 15 minutes before and after the 
start of the anhepatic phase (B,C) 15 minutes before and after 
hepatic reperfusion (D,E) and at wound closure (F). Coagulation 
factor replacements were administered by predetermined protocol. 
Data were analyzed using repeated measures ANOVA, Student's t or 
the Mann-Whitney U test as appropriate. Data are means (SEM). 
Results: The TA and control groups were demographically 
comparable and received similar amounts of cryoprecipitate 
(7.6(3.7) vs 11.2(4.3) P=-0.5) and plasma (7.6(3.7) vs 11.2(4.3), 
P=0.3). Major intraoperative decreases in Fg, V, VII and VIII were 
observed (P < 0.001), most marked for V and VIII, and maximal at 
phases E and F. (Table) Apart from a lesser decrease in Fg (- 
0.57(0.11) vs -0.94(0.15) g/ml, P = 0.04) and VIII (-0.65(0.25) vs 
-1.35(0.50) U/ml, P = 0.13) at phase E in the TA group,  
comparable factor levels were seen in both groups. Other factor 
levels did not differ between treatment groups. 
Discussion: 
Major decreases in coagulation factors were seen during surgery, 
slightly attenuated at reperfusion in the TA group. This effect may 
have been offset by a tendency toward greater factor replacement in 
controls. Our data suggest that attenuation of the consumptive 
coagalopathy of OLT by TA is relatively weak. Platelet aggregation 
defects have been documented during OLT, and an alternative 
mechanism for the effects of TA may be an inhibition of plasmin- 
platelet interaction. Further data collection on indices of fibrinolysis 
and platelet dysfunction during OLT is in progress. 

TABLE 

Phase A E F 

TA Plac TA Plac TA Pine 
Fg 2.0(0.24) 2.3(0.28) 1.4(0.2) 1.5(0.1) 13(0.1) 1.5(O.l) 
V 0.7(O.t) 0.6(O.t) 0.4(O.t) 03(O.t) 0.3(0.1) 03(OJ) 
VII 0.5(0.1) 0.5(0.1) 0.3(0.1) 0.30.1) 0.3(0.1) 0.4(0.1) 
VIII 2.0(0.2) 2.'70.4 ) 1.4(0.2) 1.4(0.2) 1.2(0.2) 1.2(0.2) 

References: 
1. Hepatology 9: 710-714, 1989 
2. Can J Anaesth 37: Al l ,  1992 
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KETOROLAC: A PAEDIATRIC INTRAVENOUS DOSE 
FINDING STUDY. 

Jonathan P. Purday MB, Clayton C. Reichert MD, Pamela 
Merrlck, BSN 
�9 Departments of Anaesthesia, University of British Columbia 
and Bdtish Columbia Children's Hospital, Vancouver, BC, 
CANADA. 

THE ISOLATED FOREARM T E C H N I Q U E  IN 
PAEDIATRIC ANAESTHESIA 
G.F. Byers MB ChB and J.G. Muir MB ChB 
Department of Anaesthesia, IWK Children's Hospital, Dalhousie 
University, University Avenue, Halifax, Nova Scotia, B3J 3G9 

INTRODUCTION: 
The optimal dose of Intravenous ketorolac tromethamine, a non-steroidal 
antl-lnllammatory drug has not been determined in children. 
Intraoperative ketorolac 0.9 mg.kg "1 IV is as efficacious as morphine 0.1 
mg.kg "1 IV for postoperative analgesia and reduces emesis 1 . This study 
compares analgesic effect of ketorolac (0.75, 1.0, and 1.5 mg.kg -1) with 
morphine 0.1 mg.kg -1 in paediatric dental surgical out-patients. 

METHODS 
Following Institutional approval and parental consent, 120 ASA I or II 
children, age 2-10 yr, presenting for day-care dental restorative surgery 
and free from cardiovascular disease, asthma, renal dysfunction, peptic 
ulceration, bleeding disorders, and mental retardation were, studied. 
Patients were randomized to four groups to receive ketorolec 0.75, 1.0, 
and 1.5 mg.kg "1 or morphine 0.1 mg.kg "1 IV at induction of anaesthesia 
in groups 1-4 respectively. Patients were unpremedicated and given 
propofol 5 mg.kg "1, lidocaine 1 mg.kg "1, atropine 20 pg.kg "1 for 
induction of anesthesia and succinylcholine 2 mg.kg "1 to facilitate 
intubation. The group assigned analgesic was given at Induction and 
anaesthesia continued with 1-1.5'/0 halothane In O2/N20. At 15 and 30 
rain. after arrival In recovery a blinded observer assessed pain using the 
Objective Pain Score (OPS). Oral acetamlnophen (20 mg.kg' l)  or 
codeine (1 mg.kg "1) was given for pain when OPS >6. Assessments 
were also recorded of sedation and side eftects. The following day the 
amount of acetaminophen, the incidence of vomiting and bleeding and 
any side effects were determined by telephone interview. Data were 
analyzed using Kruskal-Wallis, Chl-square, and Fisher's exact test. P 
<0.05 was considered significant. 

RESULTS 
There was no difference amongst the groups in ages, weight, duration of 
anaesthesia, time to extubation, time in PAR, time in DCU, and OPS 
scores. At 15 min group 4 had greater sedation than groups 2 and 3. 
There were no differences in postoperative analgesic requirements in 
the four groups both within the hospital (27-47%) and at home (23-50%). 
Postoperative vomiting occurred more frequently in Group 4 than the 
other groups. No patient had excessive surgical bleeding. 

TABLE Group 1 Group 2 Group 3 Group 4 
Drug mg.kg -1 K 0.75 K 1.0 K 1.5 M 0.1 
OPSt5 min.l' 1 (0-10) 2 (0-6) 2 (0-8) 0.5 (0-7) 
OPS30 min.l" 0 (0-6) 1 (0-7) 1.5 (0-6) 0.5 (0-7) 
Sedn. 15r 20 (67%) 17 (57%)* 16 (53%) ~ 26 (87%) 
Sedn. 30:1: 4 (13%) 7 (23%) 4 (13%) 10 (33%) 
Post discharge: 
Vomited:l: 6 (20%)* 5 (17'/o)* 1 (3%)* 16 (53%) 
Analgesics$ 10 (33%) 15 (50%) 14 (47%) 7 (23%) 
(1" median(range), :1: Yes (%)," P< 0.05, K ='Ketomlac, M = Morphine) 

DISCUSSION 
Recommended adult doses of kelomlac range from 0.5 - 1.5mg.kg "1. 
Paedlatric studies reveal twice the volume of distribution and clearance 
of adults 2. Ketorolac, In all doses studied (0.75, 1.0 and 1.5mg.kg-1)) 
was as effective an analgesic as morphine 0.1mg.kg "1 given IV at 
induction to children having restorative dental surgery. Its use was 
associated with less sedation immediately after surgery and a reduction 
in the incidence of postoperative vomiting. 

REFERENCES 
1. Anesthesiology 1992; 76:368-372. 
2. Br J Clin Pharmaco11991; 31:182-4 

INTRODUCTION 
We evaluated the effectiveness of the isolated forearm technique 
OPT) o} in detecting awareness and amnesic wakefulness in 
children during induction of anaesthesia and intubation. 

METHODS 
The study was approved by the Hospital Ethics Committee and 
consent obtained from parents. 59 children (ASA I or II) aged 5- 
16 years were studied after induction with thiopentone 5-7 
mg .kg  I (n=41) or with halothane (n=18). All were 
unpremedicated. 

IV Group: Following induction, the isolating tourniquet was 
inflated to a pressure of 50mmHg above systolic blood pressure, 
succinylcholine (1-1.5 mg.kg-1) was given and the lungs inflated 
with oxygen prior to tracheal intubation. From this point 
anaesthesia was continued using nitrous oxide and halothane 1.5- 
2.5%. Simultaneously, following inflation of the tourniquet, the 
patient was asked to squeeze the investigator's (OB) hand at 30 
second intervals and any movement of the isolated limb was 
noted. Movement to command was doubly checked by asking the 
patient to repeat the squeeze. The tourniquet remained inflated 
and the instructions to move the isolated arm continued until 
spontaneous ventilation resumed. 

Inhalation Group: The isolating tourniquet was inflated upon 
loss of eyelash reflex, and anaesthesia was then further deepened 
until the anaesthetist was satisfied that the trachea could be 
intubated without muscle relaxant. As with the other group, the 
child was asked at 30 second intervals to squeeze the 
investigator's hand and any movement was noted. 

All children were interviewed before discharge from the recovery 
ward by GB using a standard questionnairet2~ incorporated into a 
conversation. 

RESULTS 
8 of 41 children in the IV group moved the isolated arm to 
command, and 3 reported dreaming, but no patient had post- 
operative recall of intra-operative events. 
None of the 18 patients in the inhalation group moved the isolated 
forearm to command or reported dreaming. None of these 
patients had post-operative recall. 

CONCLUSIONS 
1. The isolated forearm technique can be used effectively in 
patients over 5 years of age for detecting awareness. 
2. Wakefulness is common after induction with thiopental (5-7 
mg.kg-I). 
3. Awareness is much less common. 

REFERENCES 
Tunstall M.E., British Medical Journal. 1977; h 1321. 
McKie B.D., Thorp E,.A. Anaesthesia and Intensive Care 1973; 
1: 7-14. 



A66 CANADIAN JOURNAL OF ANAESTHESIA 

PLASMA INORGANIC FLUORIDE ION 
CONCENTRATION IN CHILDREN A F T E R  P R O L O N G E D  
S E V O F L U R A N E  ANAESTHESIA 

M. F. Levine M B t ,  J. Samer MD*J.  Lerman MD,, P. Davis MD*, 
N. Sikich RNt ,  S. Kleinman MDt,  E. Motoyama biD*, 
D.R. Cook MD* 
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Thermoregulatory Thresholds for Vasoconstriction 
in Pediatric Patients Anesthetized with Halothane, 
Isoflurane or Enflurane 

Stephan P. Nebbia M.D., FRCPC, Bruno Bissonnette M.D., 
FRCPC, Daniel I. Sessler M.D. 

Departments  of  Anaesthesia,  Hospital for Sick Children,  
University of  Toronto, Toronto, Ontario and Universi ty of  
California, San Francisco, CA. 

INTRODUCTION: Inorgaulc fluoride 0 7 ) is an important metaholite of 
sevoflurane (S). The risk of nephrotoxicity of F" f o l l o w i n g  
methoxyflurane (M) anaesthesia has been related to the duration of 
exposure to M. 1 To determine whether such a relationship exists for 
sevoflurane In paediatdc patients, we studied the profile of F" in children 
who were anaesthetized with sevoflurane for up to 5 hours. 
METHODS : After obtaining institutional approval and parental 
consent, 21 ASA I and II children ( ages 1-12 years) with normal renal 
and hepatic funetton were studied. None of the children had received 
drugs known to induce liver enzymes in the preceding 6 months. 
Anaesthesia was Induced and maintained with S in air/oxygen (10 
patients) or nitrous oxide (70%) in oxygen (11 patients). The duration of 
anaesthesia was 1-5 hours. Plasma was obtained for inorganic fluoride 
concentration [F'] via an indwelling venous catheter at inddction and 
termination of anaesthesia and 1, 4, 6, 12 and 18 or 24 hours after the 
conclusion of anaesthesia. Plasma [F'] was determined using an Orion 
Ionanalyzer fitted with a fluoride specific electrode. The [F']-time profile 
was plotted. The area under the curve (AUC) determined using the 
trapezoidal rule. Data are means + SD. 
RESULTS : The mean age was 5.7 + 3.4 years and mean MAC*h 

exposure 2.51 + 0.92. The mean peak [F-] 16,7 + 4.1 pmol/I and mean 

AUC 154.29 + 44.2 gM*h. Peak plasma [F-] occurred either at the 
termination of anaesthesia or within 1 hour. There was no correlation 
between the fluoride AUC and MAC,h exposure to sevoflurane 
(r2=0.11) (see figure). The AUC for methoxyflurane (figure) was 
determined based on previous data. t We found no relationship between 
either peak IF-] or AUC and age. 
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DISCUSSION: The plasma profile of F" for S is similar to that of 0~" 
enflurane in adults: peak within I hour and rapid elimination. This may 
be attributed in part to the low solubility of sevoflurane in tissues. We 
conclude that the risk of fluoride- induced nephrotoxictty in healthy O 
children alter exposure to .OI.2 MAC.h sevoflurane is substantially less -r 
than the risk with M. tu 
REFERENCES: n" -r 
1. Anesthesiology 42:26-29,1975. t-- 
ACKNOWLEDGMENT: Supported in part by a grant from Marulshi 
Pharmaceuticals Inc., Japan. 

Introduction Intraoperative hypothermia provokes peripheral 
vasoconstriction in adults, infants and children. It has been shown that 
vasoconstriction thresholds (central temperatures triggering peripheral 
vasoconstriction) arc similar in pediatric patients of various sizes given 
isoflarane or halothanc anesthesia. Thermoregulatory inhibition is agent- and 
dose- dependent and thresholds in adults appear to be boner preserved with 
halothane than with isoflurane. The thermorcgulatory threshold during 
enflurane anesthesia has not been investigated in children. We evaluated the 
hypothetmic thermoregulatory threshold in infants and children anaesthetized 
with equipotent doses of enflurane, halothane, or isoflurane, each in 
conjunction with caudal bupivncaine. 
Methods After IRB approval and parental consent, 12 children ages t-t2 yrs., 
10-30 kg having inwaabdominal urologic surgery had anesthesia induced with 
thiopental 5mg/kg. The trachea was intubated after neuromuscular relaxation 
with vecuronium 0.1mg/kg. After randomization, anaesthesia was maintained 
with I MAC halothane, isoflurane or enflurano A caudal catheter was placed 
and block established with bupivacaine .25% without epinephrine (.75 cc/kg). 
Patients were allowed to cool passively and were maintained normovolomic 
and normocapnic. Temperature was monitored at the tympanic membrane, 
esophagus, rectum, axilla, calf, thigh, finger, forearm, chest, and room. A 
temperature gradient of -4"C from the forearm to finger was used to correlate 
with the vasocoasu'ictive threshold. Parameters were recorded every I0 rains. 
Cenwal temperatures at which vasoconstriction occurred were noted for each 
patient. Data are expressed as mean + S.D. ANOVA and SNK test for multiple 
comparisons were used. P< 0.05 was ~ecepted. 
Results There was no difference between the weights of the halothane, 
isoflurane or enflurane groups, 15.38+3.0, 15.38:t6.9, 26.3:1:5.8 respectively. 
The figure shows that patients in the halothane group vasoconstricted at a 
mean central temperature of 35.8-20.3"C whereas patients in the isoflurane 
group showed wide variation in their threshold vasoconstricting at a mean 
temp. 35.2+0.8'C. It was a surprise that the enflurane goup did not 
vasoconstrict despite reaching mean temperature of 33.9-'x0.9"C. 
Discussion Our preliminary data shows that enflarane profoundly inhibits 
hypothermic thermoregulatory responses in children. It was recendy shown 
that thermoregulatory inhibition by .75 MAC enflurane in adults is similar to 
that of halothane. Because enflurane MAC values for children are unknown, 
we used adult MAC value equivalents for each agent. Since MAC values in 
children tend to be higher than in adults, we were effectively administering 
agent concentrations, which by age correction, would be lower than I MAC, 
to our patients. Our data therefore should be comparable to the adult study, 
which would indicate a vastly greater inhibition of vasoconstriction by 
enflurane in children compared to adults. 
References 
1. Anesthesiology 76: 387-392, 1992 
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DOES THE BRAIN COOL EVENLY DURING 
HYPOTHERMIC CARDIOPULMONARY BYPASS? 

J.M.T. Foster MB FRCPC, F.A. Burrows MD FRCPC, 
B. Bissormette MD FRCPC. 
Department of Anaesthesia and Research Institute, The Hospital 
for Sick Children, University of Toronto, Toronto, Ontario, 
Canada. M5G 1XS. 

PREDICTING BLOOD LOSS IN SURGERY FOR 

IDIOPATHIC SCOLIOSIS 

Joanna Guay MD,FRCP(c), Margaret Haig MD,FRCP(c), 
Louise Lortie RN, Benoit Poitras MD, FRCP(c). 
Departments of Anesthesia and Surgery, Ste-Justine 
Hospital, 3175 Ste-Catherine road, Montreal, Qua, H3T 
1C5. 

INTRODUCTION It has been suggested that one of the causes of 
neurological injury following deep hypothermic circulatory arrest (DHCA) in 
children is due to inadequate cerebral cooling (1). This was concluded after 
four patients developed neurological injury post DHCA. These patients were 
noted to have had low jugular venous bulb oxygen saturations with probable 
ongoing cerebral oxygen extraction prior to DHCA and after cooling for 15- 
20 minutes with cardiopulmonary bypass (CPB). This issue is controversial 
as other investigators have concluded that non homogenous brain cooling 
prior to DHCA is unlikely (2) and therefore we sought to determine ff the 
blliin renmtn~t coo! during CPB in infants and children. 
METHOD After approval of the hnm~m subjects review commiitee, four 
patients undergoing hypothermtc cardiopuimonary bypass (H-CPB) were 
studied. We measured the tempersture(temp) of the blood draining from the 
brain with a jugular venous bulb(Jvb) temp probe (placed in the Jvb via u 
percutaneous Jvb catheter) and compared it to tympanic(Tyro). 
nasopharyngeal(Np), rectal, toe, ousophageal, pump arterial line blood(Art) 
and Jvb temps (3). Five patients undergoing cardiac surgery requiring H- 
CPB were anaesthetised with fentanyl(150mcg/Kg), pancuroninm, air and 
oxygen. No cerebral vasoactive agents were used. Alpha slat acid base 
w~,n,ocment was used during H-CPB and patients were cooled at a rate of 1- 
3~ per minute (Np). Linear regression ~ y s i s  was used for each temp site 
and lines of best fit were compared using the t statistic. 
RESULTS The children were aged 2years to 5years and weighed 10.0Kg- 
17.0Kg. At normal pump flows (100-150nd/Kg/min) Jvb temp paralleled Art 
and Tyro temps but during low flow pe='iods (<50ml/Kg/min) while Art, Tyro 
and Np temps were constant the Jvb temp increased (Figure) (I><0.05 was 
accepted as signit3can0, 
DISCUSSION We conclude that during H-CPB the bgain rewarms and that 
rewarming of Jvb blood is caused by increased cerebral metabolism or 
redistribution of heat from inadequately cooled areas of the brain. This 
supports the work of Greeley et al who suggested that cerebral cooling was 
inadequate(l). It also suggests that the Np and Tym temp do not accurately 
reflect brain temp at low flow CPB. The clinical implication of this is that the 
currently used temp monitoring sites do not always reflect the brain 
temperature and that there may be occasions when there is inadequate 
cerebral protection despite H-CPB. 
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2. Anesthesiology 1992;77:656-61 
3. Crit Care Mud 1990; 1 g: 1220-3 

INTRODUCTION: Blood loss during and after spinal fusion 
for correction of idiopathic scoliosis is high and often 
reaches the patient's total estimated blood volume (EBV)'. 
No recent studies mention the relative importance of the 
factors influencing intraoperative bleeding in these patients 
and none have tried to define the factors influencing 
postoperative bleeding = 
METHODS:The data from thirty consecutive ASA I patients 
who underwent spinal fusion by a CottreI-Dubousset 
surgical technique with harvesting of the bone graft from 
the lilac crest were prospectively collected. No patients had 
a coagulation abnormality and they were positioned on a 
Harrington frame. The anesthetist in charge of the patient 
chose the anesthetic technique. Data were analyzed using 
simple regression, stepwise regression and Student-t test 
where appropriate. A p < 0.05 was considered significant. 
RESULTS: The intraoperative bleeding was 1971 + 831 ml 
(mean + SD) (61.5 + 27 % of EBV) and correlated with the 
number of fused vertebrae (r = 0.66) and poorly to the 
duration of surgery (r = 0.46). We found no correlation 
between intraoperative bleeding and the Cobb curve angle 
(43 to 86~ the MAP (63 to 86 mmHg), the CVP, the 
quantity of epinephrine infiltrated, muscles relaxants or 
narcotics used, nor in the type of narcotics used, the 
minimal body temperature or the type of blood used. The 
postoperative bleeding was 1383 + 369 ml (43.1 + 11.7 % 
of EBV) and correlated poorly with the length of time the 
hemovac was in place (r = 0.40) and MAP (r = 0.40). There 
was no correlation between the postoperative bleeding and 
postoperative analgesia used (PCA 15, IM 15), the quantity 
of narcotics, nor the time of first mobilization. Six patients 
(20 %) had greater postoperative bleeding than 
intraoperative bleeding. The total bleeding (intra plus 
postoperative) was 3347 + 920 ml (104.2 + 30.6 of EBV) 
and correlated with the number of fused vertebrae (r = 
0.63) and poorly to the length of surgery (r = 0.44). 
DISCUSSION: We conclude that the number of fused 
vertebrae is the most important factor in predicting 
intraoperative and total bleeding and that it may be useful 
to estimate the quantity of blood required prior to corrective 
surgery for idiopathic scoliosis. The postoperative bleeding 
is considerable (up to 76.9 % of EBV) and exceeded 
intraoperative bleeding in 20 % of these patients. No 
factors allow for adequate prediction of postoperative 
bleeding and these patients must be kept under strict 
surveillance after surgery even if their intraoperative 
losses are low. 
REFERENCES 
1. Anesth Analg 1992; 75: 405-10. 
2. Gregory GA. Pediatric anesthesia 2nd ed. pp 1203-71, 1989. 
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A COMPARISON OF THE EFFECTS OF ISOFLURANE 
vs. PROPOFOL - ALFENTANIL ANAESTHESIA ON 
OXYGENATION DURING ONE-LUNG VENTILATION 
Craig W. Reid MD, Peter Slinger MD, Serge 
Lenis MD 
Departments of Anaesthesia, Montreal General 
Hospital, McGill University, Montreal, Que., 
and the University of Ottawa, Ottawa, Ontario 

CEREBRAL BLOOD FLOW AND METABOLISM 
DURING PROLONGED PROPOFOL 
ANAESTHESIA 
AW Gelb MB ChB, P Wilkes MD, 
SM Henderson, AHT, C. Zhang, MD 
Department of Anaesthesia, University 
Hospital, 339 Windermere Road, London, 
Ontario N6A 5A5 

INTRODUCTION 
Hypoxemia during one-lung ventilati0n (OLV) 
for thoracotomy remains a clinically important 
problem. Previous studies of oxygenation 
during OLV have shown little difference 
between volatile anaesthetic agents and 
intravenous anaesthesia. ~,u Recently, total 
intravenous anaesthesia (TIVA) with propofol 
and alfentanil for thoracotomy has been shown 
to provide excellent arterial oxygenation with 
smaller than expected increases in shunt 
fraction during OLV. 4 The present study 
compares arterial oxygenation during OLV with 
TIVA to that with isoflurane anaesthesia. 
METHODS 
After institutional ethics committee approval 
was obtained, 20 consenting patients requiring 
one-lung ventilation (OLV) during thoracotomy 
or thoracoscopic surgery were enroled in this 
randomized, crossover trial. The trial 
consisted of two stages: a period of 
inhalation anaesthesia with isoflurane (i 
MAC), and a period of TIVA. Patients were 
assigned to either group A: isoflurane stage 
i, TIVA stage 2; or group B: TIVA stage i, 
isoflurane stage 2. Arterial blood gas samples 
and haemodynamic measurements were recorded 
preoperatively, during the initial two-lung 
ventilation period, and during each of the 2 
stages of OLV. Mean PaO2 values during OLV 
with each technique were compared using t- 
tests for paired data. 
RESULTS 
All patients demonstrated a decrease in 
arterial oxygenation (PaO2) with commencement 
of one-lung ventilation. The mean PaO2 after 
30 minutes of TIVA (+/-SD) was 214 (+/- 
98)mmHg, the mean PaO2 after 30 min of 
isoflurane was 198 (+/-92). No significant 
difference in PaO2 or calculated shunt 
fraction was found between the two techniques. 
DISCUSSION 
The results of this study indicate that TIVA 
with this propofol- alfentanil technique does 
not afford any consistent benefit with respect 
to oxygenation during OLV. Inhibition of 
hypoxic pulmonary vasoconstriction by 
isoflurane at 1 MAC concentration does not 
appear to be clinically significant in the 
presence of administration of 100% oxygen 
during OLV. For optimization of oxygenation 
during OLV there is no clear preference 
between TIVA and inhalational anaesthesia. 
REFERENCES 
1. Anesth Analg 1985;64:946-54 
2. Anesthesiology 1987;67:910-15 
3. Anesth Analg 1984;63:521-25 
4. J.Cardiothoracic Anesthesia 1990;4:194-9 

INTRODUCTION 
The changes in cerebral blood flow (CBF) in- 
duced by halothane and isoflurane have been 
shown to change over time. Although propofol 
has been found to acutely reduce both CBF and 
metabolism (CMRO2), it is important to verify 
that these features persist, especially if it 
is to be used as a continuous infusion in 
neuroanaesthesia. We therefore measured CBF 
and CMRO 2 during seven hours of continuous 
propofol anaesthesia. 
METHODS 
After IRB approval, 7 mongrel cats Were 
anaesthetized with halothane(1-1.5%). After 
cannulation of a femoral artery and vein, the 
left atrium, and the sagittal sinus, base- 
line measurements of CBF and CMRO 2 were made 
during halothane anaesthesia. CBF was mea- 
sured with microspheres. An infusion of 
propofol, without halothane, was then 
titrated to maintain EEG burst suppression. 
CBF and CMRO 2 were again measured at 30 min, 
3 hours and 7 hours. Mean blood pressure was 
maintained with phenylephrine when necessary. 
Arterial blood gases and temperature were 
kept constant during the study. 
RESULTS 
The average rate of propofol infusion to 
maintain EEG suppression was 26 mg/kg/hr. 
Propofol reduced CBF by 58% and CMRO 2 by 32%. 
These reductions persisted throughout the 
study period. 
CONCLUSION 
The changes in flow and metabolism are simi- 
lar to those found in previous acute studies. 
We conclude that in contrast to halothane and 
isoflurane the reduction and coupling of CBF 
and CMRO 2 persists during seven hours of con- 
tinuous propofol anaesthesia. 

9 0  

75 

g 
o i.=_ 60 
o E 

N 'E ~ 45 

~ o  
LJ  

15 

�9 CBF 

V CMRO 2 

< 
I I I i 

0 30 180 420 

TIME (Mi.) 

3.5 
Ir 

E 

gg  
1.5 ~ 



ABSTRACTS A69 

PROPOFOL INFUSION FOR SEDATION AFTER CABG. 
HEMODYNAMICS AND EARLY EXTUBATION - PRELIMINARY 

RESULTS. 

Jacek M.Karski,MD Sallie J.Teasdale, MD, John. Boylan, MD, 
Vytas.Zulys,MD, John Bradweli,MD, Davy Cheng, MD, Notifumi 
Mabuehi,MD, Jo Carroll, RN, Pat Harley, PuN. 

Department of Anaesthesia, The Toronto Hospital, General Division, 200 
Elizabeth StreeLToromo, Ontario, M5G 2C4 

DOES PROPOFOL DECREASE OR MERELY DELAY 
POST-STRABISMUS REPAIR VOMITING IN 
CHILDREN? 

Eleanor J Reimer MD, Joan C Bevan MD, Carelyne J 
Montgomery MD, Pamela Merrlck BSN, Derek 
Blackstock MB, Clayton Reiched MD. 
Departments of Anaesthesia, University of British 
Columbia and British Columbia Children's Hospital, 
Vancouver, BC, CANADA. 

lmroductian: Sixty percent of patients after aortocoronary bypass graft 
surgery (CABG) will develop hypertension in the postoperative period . 
Continuous infusion of propofol (Diprivan) may improve cardiovascutar 
stability and speed up recovepj and extuhation. Propofol is an intravenous 
hypnotic agent with a very high clearance rate and short half-life. Data on 
patients sedated with propofol after CABG arc promising but very limited. 
Methods: We have Studied 14 patients to date (target 20 patients/group) in 
a double-blinded, randomized, comparative dose-ranging study using the 
following three fixed IV infusion rates of propofol: at 12.5, 2;.0 and 50.0 
mcg/kg/min. Patients were prcmedicated wilh IM morphine 0.15 mg/kg, 
Iorazcpam 2mg (SL) and parphenazine 2.5-5 rag. Anaesthesia was induced 
with fentanyl 30 ugJkg (total 50 ug/kg), panonronium 0.15 mg/kg, and 
midazolam 0.1 mg/kg Ventilation was maintained with 100% oxygen and 
halothane or isoflurane. Routine pump and surgical technique was employ~L 
Propofoi infusion was started within 60 rain. of patient transfer to the ]CU. 
Patients who were underscdated during infusion (!-2 on the 6 point Ramsay 
Scale) received boluses of 10-50 mg of propofol IV. If hypotension occurred 
(SBP<90mmHg) infusion was stopped and restarted when blood pressure 
recovered. All patients enrolled had a good LV function and no myocardial 
infarction one month prior to surgery, We collected demographic and 
hemodynamic data during sedation and recovery as well as the time to 
extubation. 
Results: Data on 13 patients is presented as mean • SEM. Min. and max. 
values in brackets. One patient did not complete Ibe study due to three 
episodes of h,vpotcnsion. 

56+2 (44+67) 6.5"1"0.5 30+5.2 410+65} 
No patient had to be reintubated afle/-extubation and arterial blood gases 
~.mnd4~) arc presented in table below: 

/ ,co,,oo,  I ,co,,oo,  [ I 
/ 45.5+6.2 1174-9 454-1.7 1364-11 
A stable level of sedation (5-6) was achieved in Pit but one patient. 
Only this patient required morphine total 8 mg during propafol infusion. All 
patients who completed the study had stable hemodynamics. Three patients 
required nitroglycerin and nitroprusside and one nitroglycerin alone to 
control hypertension (30.7%), 

'6ol mnnHg/ Systolic (SBP). diastolic 
BPM (DBP) pressures and | d O ~  

heart rate (HR) were 
'~~ I ~ t ~ = = stable. Cardiac output ',~ _ w a s  well preserved (6.0+ 

i T~ime'" ~ = - ~ -  0.3 before and 5.2:L-0.3 I/rain. 60 minules in to 
infusion). 

ao rain. 
0 i0 ~5 30 45 6o Go 

Conclusions: 
1. Continuous infusion of propofol in post CABG patients provides stable 
hemodynamies, excellent sedation and pain control. 
2. Patients anaesthetized with above regime and scdatcd with propofol 
infusion can bo extubated shortly alter discontinuation of the infusion. 

Supported by :ICI -PHARMA CANADA. 

INTRODUCTION 
Propofol may decrease vomiting and accelerate recovery alter 
strabismus surgery in children. Narcotics, N20, or antlemetics may 
minimize these benefits 1. This study examined the incidence of 
vomiting and speed of awakening after prepofol compared with 
thiopentone-haiothane anaesthesia and their modification by nitrous 
oxide. 

METHODS 
After institutional approval and parental consent, 75 ASA I-II children (2- 
f 2 yr) undergoing elective strabismus repair were randomized to 3 
groups. Group 1 received thlopentone 6 mg.kg "1 IV and halothane 1.0- 
1.5% In O2:N20. Groups 2 and 3 received pmpofol 5 mg.kg -1 IV and a 
propofol infusion with O2:air in group 2 and O2:N20 in group 3. All had 
atropine 0.02 mg.kg "1, lidocaine 0.3 mg.kg "1 and rectal acetaminophen 
15 mg.kg -1 at induction. Tracheal Intubation was facilitated by 
vecuronium 0.1 mg.kg "1 followed by IPPV and reversal with 
edroplionium 0.5 mg.kg "1 and atropine 0.01 mg.kg -1. Morphine and 
metoclopramlde were administered postoperatively if required. Time to 
recovery (Steward Score of 6), time to discharge from hospital and 
frequency of vomiting were noted by blinded observers. The next day, 
post-discharge vomiting was determined by telephone interview. Data 
were analyzed using ANOVA, Newman-Keurs, Kruskal-Wallis, Dunn's. 
Fisher's and Chi-square analysis. P <0.05 was considered significant. 

RESULTS 
There were no differences amongst the groups in ages, wt, no. of 
muscles operated on, duration of surgery and anaesthesia or discharge 
time. Groups 2 and 3 had a lower incidence of vomiting in hospital than 
Group 1. After discharge all groups vomited equally. Group 3 had 
shorter times to extubation and recovery = 6 than the other two groups. 
Morphine administration occurred earlier In Group 3 compared with 
Groups 1 and 2. 

TABLE Group 1 Group '2 Group 3 
Propofol (gg.kg't 'min't)l" NA 345:1:60 255:180 ~ 
Morphine dosesw 8/5/0 6/10/2 5/14/2 
Metociopramidew 4 0 0 

End GA-extubation (min)l" 9.9:1:4.5 1 f .2+4.8 6.4:1:3.2 " 
Time to reccvery sccre 61" 35.7+11.9 32.6• 24.2:1:12.7 ~ 
Time to 1st morphine (min):l: 42(19-93} 30.5(14-74) 9(12-52) * 
Discharge time (min):l: 155 148 140 

(102-260) (118-230) (100-236) 

Vomiting in hospital 32% 4% 4% " 
Vomiting <24 hr later 40% 24% 41% 

('l'mean:t:SD :l:median(range) w *P<0.05) 

DISCUSSION 
Propofol decreased vomiting in hospital. N20 did not alter this, but 
decreased propofol requirements and so may have accelerated recovery 
after propofol. This rapid awakening could have been the reason for 
earlier morphine administration by recovery room stall after propofol 
compared with thiopentone-halothane anaesthesia. 

REFERENCE 
1. Anesthesiology 1991 ;75:204-9 
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THE VALUE OF GASTRIC INTRAMURAL pH AS 
INDICATOR OF EARLY ALLOGRAFT VIABILITY IN 
LIVER TRANSPLANTATION 
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POSITIVE PRESSURE VENTILATION AND THE 
LARYNGEAL MASK AIRWAY: EFFECT ON LEAK 

AND GASTRIC INSUFFLATION 
J. Hugh Devitt MD MSc FRCPC, R. Wenstone MB 
ChB FFARCS, Alva G. Noel RRT, Michael P. 
O'Donnell RRT 
Department of Anaesthesia, Sunnybrook Health 
Science Centre, University of Toronto, 2075 
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Introduction: Despite continuous improvements In donor selection, 
and surgical and aneslhatic management, pdmary graft nonfunction 
(PGN) after orthatoplc liver transplantation (OLT) remains a serious 
complication with a 25% mortality rote. 1 Two parametem that might 
demonstrate PGN, lactacidemla 2,3 and whole body oxygen 
consumption (VO2) 4,s have shown contradictory results. 

Tissue acidosis as determined by the tonomeb'ic catheter O'C) 
has been found to be an early indicator of reduced Oxygen delivery, 
metabolic Imbalance, and tissue oxygenation in ICU paUents, e The 
TC measures Intmmucosel pH (pHi) of the stomach. 7 This study was 
designed to test the hypothesis that pHi is an early Indicator of 
PGN. 
Methods: With IRB approval, 18 adult patients for OLT were studied 
under balanced general anesthesia using fentanyl, oxygen, air,'and 
isoflurane. In all patients, arterial blood gases, hematocrit, 
electrolytes, glucose, lactate, VO2, and pHi were determined before 
and immediately after incision, then hourly until stage II (anhepetlc). 
During stages II and II1 (neohepatic) samples were obtained 30 rain 
into each stage and hourly thereafter. Statistical enelysis was 
performed using ANOVA with significance at p<0.01. Values are 
mean +. SEM. 

Results: Fig. 1 shews significant increases in pHi at 30 min after 
reperfusion in patient with functioning graft {n= (17)} and phi 
remained low in a patient with PGN (n=l). Serum lactate 
concentration did not decrease significantly even at 2 hours In PGN 
patients. 
Discussion: These results demonstrate that pHi increases earlier 
than the decrease in serum lactate in fuctioning grafts and suggest 
that using the TC, one is able to judge eady graft function or 
dysfunction and to institute appropriate treatments as needed. 
References: 
1. Transplantation 53 (5):957-978, 1992. 
2. Anesthesiology 70 (3):A180, 1989. 
3. J Transplant Proceed Vol XXII1(3):1989-1990, 1991. 
4. Anesthesiology 73(3A):A443, 1990. 
5. Anesthesiology 73(3A): A488, 1990. 
6. Inten Care Medicine 15:475-477, 1989. 
7. J Appl Physio156: 1065-1069, 1984. 
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INTRODUCTION 
The purpose of the study was to assess the 
effectiveness of the laryngeal mask airway (LMA) 
during positive pressure ventilation and determine 
the incidence of gastric insufflation when the LMA 
is used for airway patency. 1,2 
METHODS 
Patients undergoing elective surgery were studied. 
After induction of anaesthesia the LMA was inserted 
and it's position and airway patency confirmed. 
Pressure control ventilation was used with four 
different pressure settings in each patient (15, 20, 
25 and 30 cm of H20). The order of ventilator 
pressure settings was randomized. Flow and pressure 
transducers were placed in the inspiratory ' and 
expiratory limbs of the breathing circuit. After 
data collection during LMA use, the anaesthetist 
intubated the trachea and measurements were repeated 
for endotracheal tube (ET) ventilation. Gastric 
insufflation was assessed by placing a stethoscope 
over the stomach during ventilation. Calibration of 
the airway flow transducers was made with a 
spirometer while ventilating a test lung. Data 
collection included inspiratory and expiratory 
volumes and presence of gastric insufflation. Leak 
was calculated by subtracting the expiratory from 
the inspiratory volume and expressed as a fraction 
of the inspiratory volume. Leak and volume were 
compared by ANOVA with P<0.05 being considered 
significant. 
RESULTS 
Forty-eight patients were studied. There was a 
significantly greater leak with use of the LMA which 
increased with ventilation pressure (Figure I) . 
Expiratory volume increased significantly with 
ventilation pressure for both the LMA and the ET 
(Figure II). The frequency of gastric insufflation 
was 2.1%, 8.3%, 20.8% and 35.4% for ventilation 
pressures of 15, 20, 25 and 30 cm H20 respectively. 

DISCUSSION 
ventilation, as assessed by expiratory volume, was 
adequate in all patients. However, leak occurred in 
some, at pressures as low as 15 cm H20 and increased 
in direct proportion to airway pressure. There was 
very little gastric insufflation at 15 cm H20 but 
gastric insufflation increased with airway pressure. 
REFERENCES 
1. Br J Anaesth 1983; 55:801-5 
2. Can J Anaesth 1990; 37:509-13 
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A COMPARISON O F  HAEMODYNAMIC CHANGES IN 
PATIENTS UNDERGOING LARYNGOSCOPIC OR 
LIGHTWAND OROTRACHEAL INTUBATION 
Orlando R. Hung, FRCPC, Saul PFJca, FRCPC, Michael F. 
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A NEW TECHNIQUE FOR PERCUTANEOUS DILATATIONAL 
TRACHEOSTOMIES USING AN ENDOTRACHEAL 
VENTILATION CATHETER 

Richard M. Cooper M.D.*, John C. Irish M.D.**, Dale H. 
Brown M.D.** 

Depts of *Anaesthesia and **Otolaryngology, The Toronto 
Hospital, Toronto General Division. Toronto, Ontario 

INTRODUCTION: Tracheal intubation commonly results in 
stimulation of airway reflexes manifested by acceleration of 
heart rate and increase in blood pressure. Methods to modify 
these adverse responses include gentle intubation technique, 
rapid tube placement and a variety of medications designed to 
attenuate the responses to the technique. Recent work with a 
new lightwand design (Trachlight | Laerdal Medical Corp, 
Stavanger, Norway) has proven the technique of 
transillumination to be rapid, easily performed, and with a 
lower incidence of sore throat following intubation compared to 
laryngoscopy, t This study investigated the haemodynamic 
changes in patients following tracheal intubation using either the 
Trachlight ~ or laryngoscopy. 
METHODS: After institutional approval and informed consent, 
seventy-two ASA class I & II elective surgical patients were 
studied. Patients' vital signs (including blood pressure and heart 
rate) from the ward were recorded. Upon arrival in the 
operating room, the patients were monitored using a pulse 
oximeter, ECG and automated blood pressure cuff. Under a 
standardized anaesthetic technique, the patients were intubated 
randomly using either the lightwand (LW) or the laryngoscope 
(LG). The blood pressure and heart rate were assessed and 
recorded immediately following intubation. Preoperative (ward) 
mean arterial pressure (MAP) and heart rate (h'-R) were 
compared to post-intubation levels. The time-to-intubation (TTI) 
was also recorded. All patients were intubated by either staff or 
resident anaesthetists. The data were analyzed using either 
unpaired t-test or Chi-Square analysis, where appropriate. 
RESULTS: Forty-two patients (23 female, 19 male) were 
intubated with the lightwand, and 30 patients (15 female, 15 
male) with the laryngoscope. There were no failed intubations 
in either group. There was no significant difference in the 
groups as to age, weight, height or body mass index. No 
difference was found between the two groups in the TTI (16.6 
see for LW, 18.6 see for LG), ward MAP, or ward HR. The 
change from ward HR following intubation was found not to be 
statistically significant (28% change for LW, 37% change for 
LG). However, a statistically significant difference was found 
in the change from ward MAP (2.7% LW vs. 18.2% LG- 
p < .01) following intubation. 
CONCLUSIONS: This study confirms previous experience that 
the lightwand is as quick and as readily used for tracheal 
intubation in elective surgical patients. The statistically 
significant difference in the change from ward MAP between 
the two groups suggests that lightwand intubation may be  less 
stimulating to patients, and that randomized controlled studies 
of this question in larger groups of patients are warranted. 
REFERENCF.S: 1. Can J Anaesth 39(5II):A147, 1992. 

I N T R O D U C T I O N :  
Since the introduction of the perctuaneous dilatational 

tracheostomy technique I, numerous advantages have been identified 
including safety and simplicity 2. Problems with the percutaneous technique 
include the possibility of unintentional extubation while withdrawing or 
sharing the airway and the impalement of the needle and guidewirr through 
the EFT, preventing its removal. This technique was developed to 
overcome these problems. 

M E T H O D :  
Intuhated intensive care adults requiring a tracheostomy for airway 

protection, pulmonary toilet or prolonged mechanical ventilation, were 
referred to the ENT service (Jl or DB). A decision to perform a 
pcrcutancous dilatational tracheostomy was made if landmarks could be 
palpated. All procedures were done in the ICU, with indwelling arterial 
monitoring and oximetry, using the Ciaglia Pcrcutaneous Tracheostomy 
Introducer Set (Cook Critical Care) as per product instructions. General 
anaesthesia, used in all cases, was induced with Midazolam, Propofol and 
Vocuronium and the patients were positioned, prepped and draped while 
being ventilated with assist control at an Fie 2 of 1.0. Lidocaine with 
1:100,000 epinephrine was infiltrated in the midline subericoid area. After 
suctioning the trachea and mouth, a 65 cm long PVC catheter, 4 mm OD/3 
mm ID with a distal end and side-holes (ETVC | CardioMed Supplies 
lnc., Gormlcy, Ont) was passed through the E'I'r to within 2 cm of the 
latter's distal tip, the cuff was deflated and the ETVC was connected to 
oxygen at 50 psi. Manually cycled jet ventilation via the ETVC was 
commenced and its adequacy was confirmed by visualization of chest 
expansion. The E1~F was withdrawn into the oropharynx. Jet ventilation 
continued at a rate of 6-12 breaths per minute, until the trachcostoray was 
successfully completed. Arterial blood gases were drawn just prior to the 
completion of some of the procedures. Placement of the trachcostomy was 
confirmed by auscultation and capnography prior to removal of the ETVC. 

R E S U L T S :  
Fifteen patients from Medical and Cardiac ICUs underwent 

percutancous tracheostomies using the ETVC and jet ventilation. Patients 
were paralyzed and ventilation was deliberately slow to minimize the risks 
of harotrauma. Generally, mild degrees of hypercapnia resulted (n = 5, 
range: 49-63 nun Hg). Arterial saturations were invariably between 98- 
100% and measured PaO2 (n=5) ranged from 115-301 mm Hg. 

The procedure could generally be accomplished within hours of 
obtaining consent, as opposed to delays of several days which we commonly 
encounter waiting for elective operating room time. No complications 
occurred. 
C O N C L U S I O N S :  

The advantages of the bedside percutancous trachcostomy included 
the safety of avoiding transport, and the more efficient and predictable use 
of resources. Others have suggested less cost, infection, bleeding and 
procedural time. The advantages of the modified technique included 
continuous access to the airway without fear of inadvertent extubation or 
impaling the ETT with the needle and/or guidewire and confirmation of 
guidawire and dilator placement by the appearance of bubbles at the stoma 
with each breath. 

R E F E R E N C E S :  
I. Chest 1985;87: 715. 2. Crit Care Med 1991;19:1018. 
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INTEGRATED PHYSIOLOGICAL DATA ACQUISmON AND DISPLAY: 
A SYSTEM DESIGNED FOR LIVER TRANSPLANTATION 

J R Klinck MD and C Buckingham BSc 
Departments of Anaesthesia, Addenbrooke's Hospital, Cambridge, U K 
The Toronto Hospital (General Division), Toronto, Ontario 

TEMPERATURE HOMEOSTASIS DURING LIVER 
TRANSPLANTATION: A PROSPECTIVE MULTIVARIATE ANALYSIS 

J R Klinck, M F Smith and G A Hayman 
Departments of Anaesthesia, Addenbrooke's Hospital, Cambridge, UK 
The Toronto Hospital (General Division), Toronto, Canada 

Introduction: Rapid changes in cardiorespiratory parameters occur 
routinely during liver transplantation and the capacity of the anaesthetist 
to document these accurately is often limited. Although trended 
physiological data may be printed from individual monitors outputs may 
be difficult to collate and interpret. Annotation of key operative events on 
such printouts is usually inconvenient, as is the saving of detailed 
waveform data. Research and audit in this context may be compromised 
and substantial potential for teaching lost. To overcome these problems 
a microcomputer-bassd data acquisition system designed specifically for 
use during liver transplantation was developed. This integrates detailed 
data from a wide range of monitoring equipment, displays it on a 
common time scale and stores it in a format which facilitates subsequent 
review. 

Hardware: The PDADS programruns on any AT-compatibla ~omputer. 
For greatest ease of use a 386/33 or 486 processor with 2 MB RAM and 
VGA monitor is used. The system incorporates an interface unit for 
conditioning of analog signals and a CyberResearch A-D card. Handling 
of digital data requires a serial port for each monitor. An additional serial 
port permits a notebook or other PC to be used for remote data entry and 
display. Screens, trends and a summarised anaesthetic record are 
printed on a Canon Bubblejet B J-10 printer. 

Software: A database containing basic demographic and preoperative 
clinical data was written in Clipper. The working program was written in 
C. Up to 16 channels of analog data may be recorded, along with digital 
data limited only by the number of serial ports. Analog waveform data 
sampled at 256Hz and all other inputs are stored in a buffer. Maximum, 
minimum and mean values are derived, displayed and written to disk 
every 5 seconds. Selected parameters are plotted as trends or displayed 
as real-time waveforms. Event labels are chosen from customised menus 
or typed in directly, and may be entered retrospectively by means of an 
event cursor. Digital data includes output from a blood gas analyser and 
bypass pump. Waveforrns may be saved in 30-second snapshots by a 
single keystroke, including 10 seconds preceding the keystroke. 
Selection of specific events from the event menu (e.g portal vein 
unclamping) triggers waveform saving and labelling automatically, Trend 
screens varying from 3 minutes to 24 hours may be selected. Screen 
printouts can be made at any time without interrupting data collection. 
Optional artefact rejection and protection of data from power failure are 
incorporated. Data may be transferred to floppy disk and reviewed on 
any DOS or Windows PC. 

Clinical Application: This system has been in clinical use for 18 
months, during which 110 liver transplants and 14 liver resections have 
been recorded. No attempt to impose it as a replacement for 
conventional manual recording has been made, and in most instances it 
has functioned in a fashion analogous to that of the "black box" flight 
recorder used in aviation. The response of medical and technical staff 
has been favourable, because minimal interaction with the system is 
required and because it has proved very easy to use. The unique feature 
of ECG and pressure waveform saving has been of considerable value 
in teaching and audit, allowing review of complex arrhythmias, ST- 
segment changes, effects of hyperkalemia, management of peroperative 
cardiac arrest and in one case diagnosis of acute mitral regurgitation. 
Examination of recorded data following fatal thromboembolism 
associated with venovenous bypass and hepatic resection revealing 
undiagnosed pheochromocytoma provided padiculariy valuable teaching 
material. A study of the impact of background recording on the quality of 
conventional anaesthetic record keeping is planned. 

Introduction: Maintenance of body temperature during liver 
transplantation may be difficult because of prolonged exposure of 
abdominal viscera, large transfusion requirements and cooling caused 
by the donor liver and by extracorporeal venovenous bypass, The aim of 
this study was to quantify the impact of these and other variables on 
temperature in this setting. 

Methods: Data were recorded prospectively during 400 consecutive 
liver transplants carded out between January 1988 and July 1992. 
Baseline, nadir and surgical closure nasopharygeal temperatures were 
recorded along with body weight, blood loss and replacement, 
anaesthesia sat-up time, duration of surgery, anhepatic time, duration of 
bypass, use of a commercial rapid infusion system (Hemonetica RIS R) 
and type of warming blanket. In children under 20 kg an overhead radiant 
heater was used between induction of anaesthesia and surgical incision. 
A heat/moisture exchanger without warm water humidifier was used in all 
patients as was a water-filled warming blanket placed under the patient, 
with a second placed over the legs if by.pass was used. An improved 
warming blanket (Cincinnati Sub.Zere H~,) was introduced in February 
1991. All fluids and blood products were warmed and care taken to 
minimize body surface exposure throughout. Statistical analysis was by 
stepwise linear regression. 

Results: Ambient temperature was in the range of 17-22 C for all cases. 
Mean (+SD) values and number of patients (n) for other variables were 
as follows: 

Weight (kg): 49.7(.+.24.6) Measured loss (b vols): 2.38(+3.65) 
Replacement (units/kg): 0.33(1-0.55) Anaes time (min): 41.5(:1:16.3) 
Surgical time (min): 332(+105) Anhep time (min): 60(:f.20) 
Bypass time (rain): 98.7(+34) n=72 Rapid Infusion System: n=131 
CSZ blanket: n=134 Baseline temp: 36.5(t-0.89) 
Nadir temp: 35.4 (1.2) Surgical closure temp:36.0(+1.27) 

Regression modelling demonstrated significant independent effects of 
the following variables: 
parameter Coefficient P value R 2 
Baseline temperature 0.673 0.0001 0.235 
CSZ warming blanket 0.83 0.0001 0.1632 
Surgical time 1.23 0.0001 0.0321 
Weight 0.350 0.0001 0.01149 
Bypass time -0.13 0.0001 0.00167 
Blood units/kg 1.45 0.0014 0.000002 

Mean(+SD) closure temperature since February 1991 : 36.8:1:0.67 
(n=134) 

Discussion: The most highly predictive variable after baseline 
temperature was use of the CSZ warming blanket. This finding is 
supported by the positive association between duration of surgery and 
temperature, suggesting that conductive heat transfer and positive 
thermal balance are achieved. Effective warming of transfused blood is 
apparent from the positive relationship between temperature and blood 
replacement. Duration of venovenous bypass and body weight also exert 
important effects, but data obtained in the last 134 patients indicate that 
normothermla can be maintained during liver transplantation by 
conventional methods, provided an efficient warming blanket is used. 
Warm water airway humidification and operating room warming to >22 C 
are not essential when the above measures are employed. 
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CONSUMPTION OF VOLATILE AGENTS USING LOW FLOW 
TECHNI@UES AND THE IMPLICATIONS OF COST 
SAVINGS FOR PURCHASE OF MULTIGAS MONITORS 
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INTRODUCTION 
In a separate paper (How many anaesthetists? How many surgeons?) we 
have argued that anesthesia manpower phn,l,g is closely allied to surgi,ml 
manpower. The thesis advanced was that for every general surgeon and for 
surgeons of all specialties the appropriate manpower ratios to anesthesia 
were 1:1 and 3.5:1 respectively. As thr  relationships have not been studied 
systema(;eolly for anesthesia manpower pl~nn;.~ we undertook to review the 
relevant data over the past 10 years. 
METHODS 
Information and data for the period 1982-1991 was collnted from a variety 
of sources (Health & Welfare Canada, Association of Cenadian Medical 
Collage% Royal College of Fhy~e;a,~ and Surgeons of Canada and Canadian 
Medical Association). Actual numbers of spe.~al;~t cli~eh,~ (M), trainees 
(T) and certificents (C) as well as ratios for general surgeons (GS), all 
Surgeons (AS) to anesthestists (AN) were collected and calculated. Percent 
distribution for 5 age groups ( <35, 35-44, 45-54, 55-64 and 65+ yrs) was 
also calculated for 1982, 1986 and 1990. 
RESULTS 
p'~ M~noower. Between 1982 and 1991 there was an increase in M-AN and 
M-AS and a decrease in the number of M-GS. The changes have been 
greatest with AN. From 1982 to 1991 the ratios for M-GS:M-AN fell from 
134 to 0.94. A g!m!l~u" fall occurred for M-AS:M-AN ie. 4.29 to 3.55. Despite 
the fall the M-AS:M-AN ratio in Atlantic Canada was still 4.16 in 1991. The 
age distributions from 1982 to 1990 are different for the 3 groups. The peak 
age percentage distribution in M-AH shifted down one age group (35-44 yr 
age group), while both GS and AS shif~d up one group, 55-64 yr age group 
and 45-54 yr age group respectively. There was a small but significant 
increase in the number of pract;~ing physidan5 over age 65 yrs (AN 6 to 
7.9%; GS 12.3 to 19.7%; AS 83 to 10.9%). 
b) Trainees. The T numbers show different curves. The T-AN group peaked 
in 1985 with a progressive fall to the point where there were fewer T-AN in 
1991 than in 1982. These are reflected primarily in the Atlantic provinces, 
Ontario and Quebec. The Prairie provinces and British Columbia have 
shown very little change. The total numbers of both T-GS and T-AS 
increased with time. The absolute increase has been greatest with T-AS, 
10.6% compared with 9.7% for T-GS. In comparison to AN the ratio of T 
reveals an increase with both groups (T-GS:T-AN 1982 = 1.05, 1991 = 132; 
T-AS:T-AN 1982 = 3.73, 1991 = 4.66). The largest changes have been in 
Quebec where the T-GS:T-AN has increased from 1.5 to 2.4 and the T- 
AS:T-AN has incrcase.d to 7 in 1991 from 4.8 in 1982. 
c~ Certificants. The average annual number of C over the 10 year period 
have been AN = 101, GS = 69 and AS = 325. The annual frequency curve 
of AN closely follows the T curve with the peak number of C occurring 1 
year later ie. 1986. The C-GS and C-AS groups have progressive increases 
but the peak increases do not bear any relationship to the numbers o f  
training positions. The C-GS:C-AN ratio increased from 0.64 to 0.8 during 
the study period. Similarly the C-AS:C-AN ratio increased from 3.04 to 3.61. 
DISCUSSION 
The introduction of the 5 year surgical tra;n;ng program and direct entry 
into various specialties from medical school together with reduction in 
hospital beds and operating theatres makes anesthesia manpower planning 
very dit~cult. Annual documentation of the number of certificants on visas 
and predictions by postgraduate programs of the number of certificants they 
will graduate (neither currently being done) would seem to be better 
indicators for p la , , ; , g  than using the existing numbers of trainees. The use 
of manpower ratios would appear to be a useful tool for planning. It is 
recommended that regular reviews of manpower needs be undertaken 
encompassing data of r manpower, trainees and certificants. 

INTRODUCTION: Delivery of health care is 
expected to be cost effective while 
maintaining quality. The study estimates the 
net costs associated using low flow techniques 
and multigas analyzers. A flow rate of 2L/min 
permits reduced consumption of volatile agents 
but requires the purchase of expensive 
Multigas analyzers (Datex Ultima). 

METHODS: Closed circuit was used for 
anaesthesia. Calculation of costs was based 
on high flow for I0 minutes and then flow of 
2L/min for the remainder of time. Accurate 
inspired and expired values of 02 , N20, CO z, 
volatile agents and 02 saturation were 
monitored using a DATEX ULTIMA multigas 
analyzer. Monthly data were collected on 
number of cases, total hours anaesthesia and 
consumption of volatile agents. Costs of 
"Baralyme" and N20 were estimated. Maintenance 
costs of Datex Ultima were obtained. 

RESULTS: Estimated savings OR/year. 
Annual hours using low flow 772 hours 
Reduction in consumption of volatile agent 
30.2 ml/hr to 10.5 ml/hr 19.7 ml/hr 

Weighted cost I ml volatile agent $ 0 , 6 9  
Annual savings per OR $i0,485 

In 3 years - Net Present Value costs $22,197 
NPV savings $27,970 

DISCUSSION: The use of isoflurane 53% and 
enflurane 47% confirms current practice. Cost 
savings achieved in a 12 OR suite (9213 cases) 
using low flows w~s considerable and agrees 
with other studies . The purchase and costs 
of maintenance of a multigas analyser (DATEX 
ULTIMA) for each OR can be recovered in a 27 
month period after which real overall savings 
are seen. Such monitoring permits safe and 
accurate use of low flow techniques with 
maintenance of quality of anaesthetic care. 

REFERENCES: 1 .  A n a e s t h e s i a .  1 9 9 1 .  4 6 : 1 0 0 9  
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LEARNING AND RETENTION OF INFORMATION IN 
OUTPATIENTS RECEIVING MIDAZOLAM. 
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F . R . C . P . C . ,  Wayne G o r n a l l ,  F . R . C . P . C . ,  
John  D. F i s k ,  P h . D . ,  P a u l  R i t v o ,  P h . D . ,  
W. S t a n i s h ,  F . R . C . S .  
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Psychology, Camp Hill Medical Centre and 
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" G U E S S  A N D  D O "  VS " M E A S U R E  A N D  D O " :  
A P P L Y I N G  Q U A L I T Y  M A N A G E M E N T  I N  
H E A L 1 ~ 4 C A ~  

Derrick S. Pagenkopf~ Chris J. Eagle M.D. 

Department of Anaesthesia, Foothills Hospital, 1403 - 29th Street NW, 
Calgary, Alberta T2N 2T9 

INTRODUCTION: With more use of outpatient 
surgery the effect of midazolam on l~rning 
and retaining information is important ~-. 
This study was designed to evaluate: 
- Retention of information learned before 
surgery when tested immediately after 
discharge from PAC to step down unit 
- Retention of information and words presented 
in PAC when tested 24 hours later 

METHODS: Outpatients f o r  arthroscopy (31 
females/63 males) received either general 
anaesthesia (GA) (n=60) or spinal block (SB) 
(n=34). Patients in GA or SB were given 
either midazolam (2.5-5 mg) (n=32) or no 
midazolam NM (62) prior to induction. The 
Logical Memory subtest of the Weschler Memory 
Scale-Revised (WMS-R) was administered 30-40 
min. before surgery and the percent of 
information retained was assessed at time of 
discharge from PAC. The California Verbal 
Learning Test (CVLT) word list learning test 
was presented to the patient just before 
discharge and recall and recognition memory 
for the list was evaluated 24 hours post- 
operation at clinic or by telephone. 

RESULTS: The data were analysed using MANOVA 
(SAS GLM procedure). Group variables included 
GA/SB, midazolam/NM, and gender. Covariates 
included age, estimated Verbal IQ and time in 
recovery room. There was no significant 
effect of anaesthesia type or midazolam on the 
percent recall of preoperatively learned 
information. Recall of post-op learned 
information on the next day was worse for 
patients who recieved general anaesthetic 
(F=13.3 p<.001) and for patients who recieved 
mizdazolam {F=24.9, p<.001). These were both 
main effects and there was no interaction 
between these factors. Patients who recieved 
midazolam also had significantly poorer 
recognition memory for the word list (F=15.2, 
p<.001) whereas recognition memory was not 
different for patients who recieved GA versus 
SB. This suggests that patients who reeieved 
midazolam had significantly greater difficulty 
encoding new information into memory storage 
during the postoperative period and that this 
effect was independent of the effect of 
anaesthesia type. 

DISCUSSION: The implications are that verbal 
and written information should be given to 
OP's before GA and especially Midazolam. 

REFERENCES: 1. B . J . A .  1990.  6 4 : 6 7 5 - 6 8 1 .  
2. P s y c h o p h a r m a c o l o g y .  1991.  1 0 3 : 5 1 9 - 5 2 3 .  

INTRODUCTION 
The most rdiable methods of decision making are based on objective data.' 
Intr~uctionofthese 'Quality Improvement' (QI) tedmiquesinto healthcam 
has been controversial.2 QI tcclmiques require practiccto br used e, ffcctively 
and by way ofintnxluction, we applied step by step implementation of the 
QI process to a common OR problem. We chose to study how to reduce 
delays in arrival of the first booked patient of the day into the Ol~rating 
Theatres. 

METHODS 
Implementation was based on standard QI techniques and encouraged by 
the OR committee. A multidisdplinary group was chartered with, the task 
of identifying causes. The OR database was used to obtain start times and 
to create statistical control charts based on the previous year's data A 
multidepartmental Delphi survey was completed with each respondent 
asked to identify perceived reasons for delay ofthe first case. Responses 
were grouped by category. The survey was conducted with participation of 
10 Nursing Units (NU), OR pcrsonnd, anaesthetists and surgeons. The 
survey was introduced to NU and OR staffat orientation meetings. Then 
a 7 wk prospective study was done ofeach scheduled first case. The OR 
"Patient Pick-up Slip" was enhanced to collect specific time data. QI tools 
were used to evaluate data and identify root causes for the problem. 

RESULTS 
Results can be divided into historical (HXD), opinion (OPD), and real-time 
(RTD) data HXD showed that OR mean start was 8 min late. The OPD 
Delphi aa'v~ had over 350 causes, in 25 groups with the 4 most frequent 
causes, in order, being"consent on'or", "pottering problem", "waiting for 
ECG", and"elcvator delay". RTD for 294 starts showed 146 cases being 
late and 16 categories of cause. Four of the 16 causes were responsible for 
half the time lost. The RTD identified"no history on chart", "late arrival of 
patient", "surgeon late", and "waiting for ECG" to be the 4 main causes 
when weighted according to average time lost for each incident. Time lost 
over 6 wks was 1706 min or 4.7 hrs/wk. During the study, the mean late 
time was reduced fi'om 8 min to 3 rain. 

DISCUSSION 
RTD showed distinctly different causes for late starts than did OPD, thus 
showing the umcliability of problem solving based on "guessing", even 
when an extensive and systematic system forgathering information is used. 
In fact, "elevator delay", identified in the top 4 causes in OPD occurred only 
once in the RTD. This provided additional information about problem cause 
and magnitude. The causes identified have the potential to be solved quickly. 
If the top 4 causes arc eliminated, then 2.5 hrs/wk will be reclaimed for 
patient care. The decrease in mean delay is consistent with the "Hawthorne 
effect". 3 The project has had the effect of reducing frustration byeliminating 
finger pointing and moving toward real solutions of a shared problem. 

REFERENCES 
1. Management; Concepts and Applications. 2nd Canadian Ed.: 114 
2. Best Practices Report. American Quality Foundation, 1992:4 
3. Management; Concepts and Applications. 2nd Canadian Ed.: 56 
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~ ~ ~ memy ~1  I ~ u ~ e  reclUm~nt~ a l ~ l x ~  b ns'~ 

DESIGN Based on the design requirmnents in Table 1, an 
inta'prelalJon PrOiP=! was written in BASIC for the Sharp 1251. The 

involved eonskJerable reenitinO of the code, as wd as sacriffcino u ~  
but desirable items such as temperature ooneclion. Neverthelass, it was 
poss~le to kcoqxxal= a large number of useful fastur=, F-ust, d dm 
entered is r for reasonablenes~ Oala out of tahoe is relected and me 
user is requested to reenter the dam. 11m erdend data oorslsts d artedal pH. 
PO~ and P(X),~ as well as Inspired corm eoncentmtion. If available. 
dec~o~ d a ~  entered for calculation of t~ ar~on gap. to detect p~s~l~ 
anion-gap type metabolic acidosis. From the entered dat~ ~e hydrogen ion 
and IoEabonate ion ~ is determined, feOowed by d e t e r m ~  
of add-b~, d~,on~. ~.aW. Ifth~ I=~r~r. s. ~ for me dieter is 
u~ppropnaze, a secono, prenaty, disorder m diagnosed. Finally, the program 
cornp.utes s~, .~.. ~ gas exchange ~ such as the ~veolar- 
anezB =Mien difference [3] and the respiratm/mda [4]. 
1) range checking on patient data (pH, PCO 2, PO 2, FI02); I 
2) calculation of arterlaJ blood hydrogen ion concentrahon from pH; I 
3) calculation of arterial bicarbonate (HC03") concentration; I 
4) determination of the add-base disord~ I 

] 5) assessment of anion gap for possible anion gap acidosis; I 
J6) assessment of compensation if a disorder exits; and, J 
J 7) assessment of pulmonary gas exchange performance J 
l Table 1: Des/on requirements for the ABG interpretation program I 

iniUal e,,alua~n by a v n t y  of 
p~wid=~ Tho sysl~_, was well 

in~J_~,  aJ~ouoh irnp~emenls 
have been suggested (and 
implemented). One criticism is that 
phyddans sometimes use ~e system 
w~out m~.no m~gh t~ p..~. 
memsav~ umer criticisms ar~ I) m= 
~ ~-~tm~.do~.. not. iusa~ ~= 
remot~ ano so it is rKx vezy nelpful 
as a Yeachr 2) t l~  ~e system f~s to 
distingu~ bCween mild and sevae 
disorders; ~ 3) the system does not 
~.'e any ~k~k~ ~ ~ extent ~s 

va~k~s in me (bla reed to shire = 
�9 e dkQ~s ( = n ~  , ~ ) .  

RB=ERBtCES [tJ ,Q~ ,IF~'as,~r 1970; 
&151.[2] J C~ laN=sf 'Ig6g; 48:16~g,. [3] 
S~g 6"j,~-w.;~ ~ tgT/'; 144:547. [4] 
Cr/Cam Mad 1979; 7:5OO 

PH= ?.32 
H+ (NEQ/L)= 47.86 
P02 (~MHG)= 58,00 
PC02 (MMHG)= 35,00 
BICARB.(MEO/L)= 17,47 
SOdIUM(MEg/L)= !=0.00 
CHLORI~E(MEQ/L)= ~00,00 
POTASSIUM(MEQ/L)= 2.90 
ANIO~ G~P(~EQ/L)= 22,52 

RESPIRATORY STATUS: 
FI02(~)= 21.00 
~A~,PRE$S.(M~HG)= 768,8~ 
AAD02= 49,81(R~:NL(15) 
R,I,= @.85 (~L<.37) 
PO2/F;02= 276.19(NL>250) 
AA RATIO= g.53 (NL),8) 
OXYGEN SATN(%)= 9@.00 
. . . . . . . . . . . . . . . . . . . . . . . .  

ACID-3ASE DIAGNOSIS: 
METAgOLIC ACIBOSIS AND 
RESPZRATORY ACIDOSIS 
. . . . . . . . . . . . . . . . . . . . . . . .  

~NIOF G~ !S ELEVATE~ 

Staple o~p~ fro= ~ e m  


