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Haemodynamic and 
plasma vasopressin 
responses during 
high-dose fentanyl 
or sufentanil 
anaesthesia 

This study compared the haemodynamic and arginine 

vasopressin responses of patients to fentanyl or sufentanil 
anaesthesia for coronary artery bypass surgery. Four- 
teen normotensive patients with normal left ventricular 
function were studied. Patients were induced with fen- 
tanyl (N = 7) 37.5 ~tg'kg -t or sufentanil (N = 7) 

7.5 p,g.kg -] by intravenous infusion over three minutes. 
Clinically important chest wall rigidity, bradycardia and 
recall of intraoperative events did not occur. All of the 

fentanyl patients became hypertensive after induction and 
five required vasodilator therapy since they did not 
respond to boluses of  fentanyl (12.5 ktg'kg-l). Two of  
these five patients had S-T depression greater than I ram. 

Five patients in the sufentanil group became hypertensive 
after induction. Four of these patients responded to 
additional sufentanil (3.75 p.g.kg -I) while one required 
vasodilator therapy for concomitant S-T depression. 
Sufentanil attenuated the increase of arginine vasopres- 
sin during cardiopulmonary bypass. Levels of arginine 

vasopressin in the fentanyl group were significantly 
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higher than those of the sufentanil group during bypass. 
Levels of A VP after bypass were higher in the sufentanil 
group. 

The incidence of hypertension was similar in both 
groups. The hypertension was more easily treated with 
sufentanil but concomitant vasodilators (nitroglycerine) 
were required in both patient groups. Neither fentanyl in 
doses up to 128 +- 8.7 ~g.kg - t  nor sufentanil in doses up 
to 23 +- 1.4 p,g.kg -t can be used as sole agents for 

anaesthesia in adult coronary artery bypass patients with 
good ventricular function when induction times are three 
minutes and bolus top-up doses are used. 

Sufentanil citrate is a new synthetic opiate anal- 
gesic ~ which is about 4500 times as potent as 
morphine and five to ten times as potent as 
fentanyl. 2 Sufentanil has a much higher therapeutic 
ratio, faster onset of action and shorter terminal 
elimination half-life than fentanyl. 3 These charac- 
teristics have led to the use of sufentanil as the 
principal anaesthetic agent in aorto-coronary by- 
pass operations. 4 Sufentanil has been thought to 
provide similar haemodynamic stability in equipo- 
tent doses to that of fentanyl. Current anaesthetic 
techniques for coronary artery bypass surgery strive 
for amelioration or elimination of significant stress 
responses as reflected by fluctuations in plasma 
catecholamines, plasma vasopressin and haemo- 
dynamic stability. Attenuation of such stress re- 
sponses is felt to lessen the adverse effects of 
vascular smooth muscle constriction and minimize 
changes in myocardial oxygen demands. Previous 
work from this centre has shown fentanyl has little 
effect on plasma vasopressin levels during bypass. 
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TABLE I Demographic data 

Group 

Fentanyl Sufentanil 

Number of patients 7 7 
Weight (kg) 79 - 14 79 - 10 
Height (cm) 170 --- 7 171 • 7 
Age (years) 58 + 8 58 • 9 

(M • SD). 

Haemodynamic stability during tracheal intubation 
was maintained. Sternotomy resulted in significant 
haemodynamic instability. 3~ Haemodynamic vari- 
ability was a characteristic of the high-dose fentanyl 
used (50-100 I~g-kg -t)  in that study. The present 
study was done to evaluate the use of larger doses of 
fentanyl (in the range of 125txg'kg -l) and to 
compare this approach with the use of sufentanil (in 
the range of 25 Ixg.kg -l)  in a further effort to obtain 
haemodynamic stability. Vasopressin responses 
were assessed as a reflection of the physiological 
milieu of the patients. 

Methods 
Fourteen patients (age 44 to 68) scheduled for 
elective coronary artery bypass surgery were 
studied, after obtaining informed consent at a 
preoperative visit. The protocol was approved by 
both the University and the Hospital Human Re- 
search Committees. All the patients were ASA 
physical status Class III or IV scheduled to have 
first-time coronary artery bypass grafts. 

Patients were selected with normal preoperative 
cardiovascular dynamics. All patients were normo- 
tensive and had adequate left ventricular function 
with left ventricular end diastolic pressures of 
<20 mmHg and ejection fractions >0.5. Patients 
were randomly assigned to the fentanyl and sufen- 
tail groups. Demographic and concurrent medica- 
tion data are shown in Tables I and II. 

Patients were premedicated with oral lorazepam 
2rag and intramuscular morphine 0.15mg.kg -I 
one hour preoperatively. Beta-adrenergic blocking 
agents, calcium channel blocking agents and ni- 
trates were continued up to one to two hours prior to 
the time of surgery. Electrocardiograph monitoring 
leads (Vs) were connected after the patients arrived 
in the operating room. Peripheral venous, central 
venous, radial artery and pulmonary artery cathe- 

ters were inserted under local anaesthesia. The 
Oximetric | flow directed balloon-tipped thermo- 
dilution pulmonary artery catheter was inserted via 
the right intemal or external jugular vein. Haemo- 
dynamic measurements and blood samples were 
then taken for control values. 

An oesophageal temperature probe and urinary 
catheter were inserted after induction. Pancuronium 
0.02mg.kg -1 was given intravenously and fol- 
lowed by three minutes of 100 per cent oxygen by 
face mask. This was followed by either sufentanil 
7.5 ixg.kg -t or fentanyl 37.5 v,g.kg -~ by intrave- 
nous infusion over three minutes. Ventilation was 
assisted manually, as necessary, with 100 per cent 
oxygen, lntubation was facilitated by the adminis- 
tration of succinylcholine 1.5 mg.kg- ~ intravenous- 
ly. All patients were then mechanically ventilated 
with 100 per cent oxygen to maintain normo- 
capnia (PaCO2 35-40 mmHg). Pancuronium 
0.08mg.kg -t  was given within 13 minutes of the 
start of the narcotic infusion. Muscle relaxation was 
maintained using 0.04 mg.kg-1 increments of pan- 
curonium every 45 to 60 minutes. Pancuronium 
0.04mg.kg - t  was administered to all patients 
just prior to cardiopulmonary bypass. Sufentanil 
3.75 v,g'kg -t  or fentany118.75 v,g.kg -l  were given 
intravenously three minutes prior to skin incision 
and three minutes prior to sternotomy resulting 
in total pre-stemotomy doses of 15 i~g-kg -~ or 
75 v,g'kg- t for sufentanil and fentanyl respectively. 

The criteria for hypertension were a rise in 
systolic blood pressure of at least 15 per cent above 
the control level or a mean blood pressure on 
cardiopulmonary bypass of more than 100 mmHg. 
Either of these events was treated with additional 
doses of 2.5 Ixg.kg -~ of sufentanil or 12.5 ~g.kg - t  
of fentanyl administered by bolus injection. Failure 
of two successive doses of narcotics to return the 
blood pressure to below these levels within five 
minutes resulted in the institution of vasodilator 

TABLE lI Concurrent medication 

Group 

Fenmnyl Sufentanil 

Calcium eham~el blocking agents 5 4 
Beta-adrenergic blocking agents 4 2 
Nitrates 7 5 
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therapy using sodium nitroprusside or nitrogly- 
cerine infusions. 

An Optiflo | II bubble oxygenator was primed 
with two litres of Plasmalyte | and patients were 
heparinized with 300 units'kg - l  sodium heparin. 
Blood products were administered as necessary to 
maintain adequate filling pressures. Patients were 
cooled to 30 ~ C during cardiopulmonary bypass and 
re-warmed to at least 37~ at its conclusion. All 
patients were electively ventilated overnight. 

Heart rate, systolic, diastolic and mean blood 
pressures, right atrial pressure, pulmonary diastolic 
and capillary wedge pressures were recorded before 
induction (TO, at the end of induction prior to 
intubation (T2), post-intubation (T3), pre-skin inci- 
sion (T4), post-skin incision (Ts), post-sternotomy 
(Tt), pre-bypass (T7) , end of bypass (Ts), post- 
protamine (T13), post-sternal closure (T~4), and 
thirty minutes after arrival in the intensive care unit 
(Tl~). Cardiac output measurements were per- 
formed in triplicate at the same interval. Mean 
blood pressures were recorded on bypass at three 
(Ts), 15 (T9), 30 (TIo), 60 minutes (Tl0 and just 
prior to coming off bypass (T12). Blood and urine 
samples were collected at all the above times. 
Plasma arginine vasopressin (AVP), serum elec- 
trolytes, serum osmolality, plasma proteins, urine 
electolytes, urine osmolality and haematocrit were 
also measured at these times. Blood samples for 
AVP were also collected on the day prior to surgery 
(To). Cardiac index, systemic vascular resistance, 
pulmonary vascular resistance and left ventricular 
stroke work index were calculated for all non- 
bypass sampling times. 

The blood samples for AVP assay were collected 
in EDTA tubes, placed on ice and the plasma 
separated by centrifuge within one hour. The 
plasma was stored at - 2 0  ~ C until radioimmunoas- 
say. The AVP was measured following extraction 
of plasma with organic solvents using a previously 
described ILIA system: The AVP values were 
corrected for extraction losses. 

All patients in this study were interviewed by one 
of the authors (A.B.) three days postoperatively for 
evaluation of intraoperative awareness, and ade- 
quacy of the anaesthetic technique. The patients 
were asked what the first thing was which they 
remembered after the start of their anaesthetic and 
how they rated their anaesthetic subjectively given 
the choice of good, satisfactory or bad. 

TABLE III Incidence of hypertension 

Group 

Fentanyl Sufentanil 
(N = 7) (N = 7) 

Hypertension prior to CPB 7/7 100% 5/7 71% 
(% requiting vasodilators) (5/7) (71%) (1/7) (14%) 
Hypertension during CPB 5/7 71% 7/7 57% 
(% requiring vasodilators) (5/7) (71%) (3/7) (43%) 

Descriptive statistics and independent "t-tests" 
between the sufentanil group (N = 7) and the 
fentanyl group (N = 7) were performed by the 
Statistical Package for the Social Services (SPSS). 
Repeated measures analysis for comparisons with 
each group were performed using analysis of 
variance. Bonferoni multiple contrasts guarantee- 
ing overall p < 0.05 were considered significant. 
Results are expressed as mean • standard error of 
the mean. 

Results 
The doses were 128 --- 8.7 I~g'kg- t (mean --- SE) of 
fentanyl and 23 • 1.41~g-kg -t  (mean --- SE) of 
sufentanil. The mean age, weight and height in the 
two groups were similar (Table I). Concurrent 
medication use was similar (Table II). There was no 
statistically significant difference between the fen- 
tanyl and sufentanil groups with respect to any of 
the measured or derived haemodynamic data, nei- 
ther were there significant changes within the 
groups (Table III, IV, V, VI). Mean duration of 
bypass was 117 • 14 minutes for the fentanyl 
groups and 118 --+ 12 minutes for the sufentanil 
groups (M --. SE). 

Haemodyamic data -fentanyl group 
All patients became hypertensive following intuba- 
tion, post-skin incision and/or post-sternotomy. 
Five of these patients required vasodilator therapy 
for control of blood pressure. Two of these patients 
exhibited S-T depression (>  1 mm) associated with 
hypertension, both of which responded to intrave- 
nous nitroglycerine infusion (1 ixg.kg-l.min-t). 
Both of these patients subsequently moved, despite 
receiving 125 p.g.kg -~ of fentanyl. Isoflurane (0.5 
per cent) was added to their anaesthetic regime. 
Five patients became hypertensive during bypass 
and all required vasodilator therapy. One patient be- 
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TABLE IV Mean heart rate, systolic and mean blood pressure, pulmonary capillary wedge pressure and cardiac index for the 
sufentanil and fentanyl groups 

T~me 

interval T~ Tz T~ T4 7": 7"6 Tz 

HR F 5 9 - + 3  58 • 3 61-+ 3 6 6 - + 7  6 0 - ~ 3  6 6 - + 4  6 6 •  
S 6 1 •  6 3 •  6 6 •  6 6 - + 4  6 4 - + 3  6 6 - + 4  7 0 •  

SBP F 150 -+ 4 132 -+ 8 160-+ 11 149 • 9 155 • II 170 • 12 130 • 7 
S 137 -+ 5 134 • 9 139 • 10 136 • 7 148 ~ 8 159 • 8 129 • 6 

MBP F 9 7 •  8 6 •  1 ~ •  9 7 •  103-+9 112-+9 9 0 •  
S 9 1 •  9 0 •  9 5 •  9 2 •  1 0 3 •  1 1 2 •  9 3 •  

PCWP F 1 0 •  1 3 •  1 4 •  1 0 •  12-+2 1 3 •  9 •  
S 1 0 •  1 1 4 •  1 3 •  12-+1 1 2 •  1 2 •  9 •  

CI F 2 . 8 •  2 .9-+0 .2  2 . 8 •  3 .0-+0.3 3 . 0 •  3 . 0 •  1 .9 •  
S 2 . 9 •  2 . 6 •  2 . 9 •  2 . 6 •  2 . 6 •  2 . 5 •  2 . 0 •  

Time 
interval T~ T 9 Tto TII 7"12 Tr3 TI4 Tt~ 

HR F 9 0 •  8 6 •  81 •  
S 8 6 •  8 8 •  80---4  

SBP F 118 - 6 141 -,- 5 127 -,- 9 
S 123 -+ 5 134 -+- 8 131 -+ 9 

MBP F 7 6 •  73 -+8  9 1 + 5  77---6 65---3 7 8 - + 4  84-+13  8 9 - + 6  
S 74 -+7  8 3 •  85---3 8 4 •  6 5 •  9 0 •  100-+5 9 0 : 5  

PCWP F 17 --- I 16 • 1 16 -+ 1 
S 18---2 17-+1 13-- .2 

CI F 3.3 + 0.2 2 6  -+ 0.2 2.5 • 0.2 
S 3 . 1 •  2 . 4 •  2 . 4 •  

*p < 0.05 mean error shown below mean values. 
HR - beats/rain. SBP, MBP, PCWP - mnd-lg. CI - L.min -~ m -~. F -  featanyl. S - sufentanil. T~ - control. Tz - induction. T 3 - post 
induction. 1"4 - pre-skin. T5 - post skin. T 6 - post stenaotomy. T 7 - pre-bypass. Ts, 9, ~o, H - bypass 3, 15, 30, 60 minutes re- 
spectively. T~2 - end bypass. T~ - post protamine. T~4 - post sternal closure. Tis - PAR 30 minutes. 

c a m e  s e v e r e l y  h y p o t e n s i v e  f o l l o w i n g  i n d u c t i o n  

( M A P  < 65 m m H g )  a n d  t w o  p a t i e n t s  r e q u i r e d  

ino t rop ic  s u p p o r t  w h i l e  c o m i n g  o f f  b y p a s s .  

Haemodyamic  data - sufentanil  group 

Five  pa t i en t s  b e c a m e  h y p e r t e n s i v e  f o l l o w i n g  in tu -  

ba t ion ,  p o s t - s k i n  i n c i s i o n  a n d / o r  p o s t - s t e r n o t o m y  

but  o n l y  o n e  r e q u i r e d  v a s o d i l a t o r  t h e r a p y .  T h e  o t h e r  

fou r  pa t i en t s  r e s p o n d e d  we l l  to a d d i t i o n a l  ( 3 . 7 5  

I s g ' k g  -1)  su f en t an i l  b o l u s e s .  O n e  pa t i en t  r e q u i r e d  

m o r e  t han  7 .5  l ~ g ' k g  - t  o f  s u f e n t a n i l  to  i n d u c e  

u n c o n s c i o u s n e s s  a n d  h e  m o v e d  15 m i n u t e s  f o l l o w -  

ing  s t e r n o t o m y  desp i t e  r e c e i v i n g  2 0  ~ g ' k g - 1  s u f e n -  

tanil  a n d  p a n c u r o n i u m  ( 0 . 0 8  Ixg'  k g  - l )  as  p r e v i o u s l y  

noted .  I so f lu rane  w a s  a d d e d  to  his  a n a e s t h e t i c  

r eg ime .  

O n e  pa t i en t  d e v e l o p e d  S - T  d e p r e s s i o n  ( >  1 m m )  

a s soc i a t ed  wi th  h y p e r t e n s i o n  3 0  m i n u t e s  a f t e r  s ter -  

n o t o m y .  H e  w a s  t r e a t ed  s u c c e s s f u l l y  w i t h  i n t r ave -  

n o u s  n i t r o g l y c e r i n e  (1 t x g ' k g - J ' m i n - I ) .  F o u r  pa-  
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TABLE V Mean left ventricular stroke work index and systemic vascular resistance for the sufentanil and fentanyl groups 

Time 
interval T I T2 T3 T4 T5 To Tz 

LVSWI F 59 -+ 5 57 • 7 59 • 7 56 --+ 8 66 --- 8 65 • 8 31 -+ 2 
S 55-+3 49-+7 50-+5 45-+4 52---4 54-+4 37---4 

SVR F 1426 • 134 1203 --+ 141 1488 --- 143 1413 : 206 1403 - 168 1673 -+ 262 1935 -+ 242 
S 1295 �9 89 1782 --- 608 1300 • 88 1435 --- 84 1500 -+ 125 1846 --- 176 1859 -+ 165 

Time 
interval 1"8 Ty Tio T .  TI2 TIj T j4 Tt5 

LVSWl F 34 -+ 3 32 - 7 34 --- 4 
S 38 -+ 3 35 --- 5 37 +-- 3 

SVR F 871 -+ 55 1304 • 292 1307 • 143 
S 1122 -+ 90 1598 • 143 1608 • 159 

�9 p < 0.05. Mean error shown below mean values. 
LSVSWI - left ventricular stroke work index. SVR - systemic vascular resistance. 

tients developed hypertension during bypass. Three 
of these patients required vasodilator therapy for 
control of this hypertension. Three patients required 
inotropic support coming off  bypass. 

Other results 

Plasma arginine vasopressin (AVP) remained at 
basal levels until the start of  bypass. AVP levels 
then increased in both groups with that of  the 
fentanyl group being significantly increased (Figure 
1 - Table VI). All patients in the sufentanil groups 
had increased AVP levels post-bypass, and one 
patient had very high AVP levels post-bypass. This 
coincided with hypertension requiring vasodilators. 
The AVP values for this patient increased by 15 
times on bypass and by 30 times in the PAR. 

Three sufentanil patients and four fentanyl pa- 
tients developed mild chest rigidity which did not 
compromise the anaesthetic. No patient remem- 
bered any aspect of  the laryngoscopy, intubation or 
operation. The first event recalled by patients was 
awakening in the intensive care unit. All patients 
rated the anaesthetic as good. 

Plasma protein levels on the day prior to surgery 
were 8.49 - 0 .30g.dl  - t  (M • SE) in the fentanyl 
and 8.05 • 0.11 g ' d l - l  in the sufentanil patients. 
Plasma proteins decreased in all patients during 
bypass, reaching 3.85 • 0.19 g .d l - t  (fentanyl) and 
3.99 --- 0 .17g.dl  -I  (sufentanil) at mid-bypass. 

These levels persisted until the end of  the bypass 
period. The plasma protein levels were 5.65 - 
0.25 g.dl -~ (fentanyl) and 5.76 • 0.18 g.dl - j  (suf- 
entanil) in the immediate postoperative period. 

Haematocrit changes paralleled those for plasma 
proteins. The haematocrits were 42.0 --- 1.0 per 
cent (fentanyl) and 41.0 -4- 0.19 per cent (sufen- 
tanil) on the day prior to surgery. The levels fell and 
remained low (23.0 • 1.4 per cent and 24.2 • 1.2 
per cent) during bypass. The haematocrit increased 
in the immediate postoperative period (to 34.9 --- 
1.7 per cent and to 34.6 +-- 1.6 per cent). 

The serum osmolality of  all patients was within 
normal limits (275-295 mosm). The serum osmo- 
lality in the fentanyl patients during bypass (277.2 
• 3.3 mosm) was significantly different from the 
post-bypass value (285.3 • 4.0 mosm). No signi- 
ficant changes were observed in serum sodium or 
free water clearance (Table VI) in either patient 
group. Osmolar clearance increased during bypass 
in the fentanyl patients and after bypass in the 
sufentanil patients (Table VI). Osmolar clearance 
changes were paralleled by changes in sodium 
clearance. Increases in plasma AVP in both groups 
of patients do not correspond to the times of  
increased osmolar clearance. 

D i s c u s s i o n  

The use of  large doses of  opiate analgesics as the 
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TABLE VI Plasma vasopression (AVP) and renal clearance measurements 

T O Tj T2 Tj T~ T s T6 T7 

Fentanyl (n = 7) 
AVP 3.7 1.9 1.6 2.7 2.0 2.6 2.1 2.6 
pg'ml -~ --- 1.2 ---0.4 -+0.7 -+ 1.4 • • "t- 1.6 • 

Cn2o - - -0.79 - 1.09 -0.72 -0.85 
ml.min -~ -+0.23 -0.55 --.0.64 -+0.39 

Costa - - - 1.35 2.00 2.50 2.02 
---0.5 -+0.92 ~ 1.98 -+0.93 

Safentanil (n = 7) 
AVP 2.0 4.3 3.7 2.9 2.7 3.0 2.4 2.7 
pg'min -~ ---0.3 + 1.4 -+0.8 -+0.7 -+0.7 -+0.5 • • 

Cn2o . . . .  0.40 -0.60 -0.74 -0,05 
ml-min -~ ---0.20 • +-.0.42 -+0.20 

Corm - - - 1,06 1.58 2.37 1.20 
ml'min-t +0.33 -+0.68 -+0.96 -+0.18 

T~ T, Tio T ,  TI2 T~3 T~4 Tis 

Fentanyl (n - 7) 
AVP 8.3 13.0' 8.9 7.4 6.8 4.1 4.0 4.6 
pg'ml -~ ~-2.7 -+ 1.9 -1 .9  +-0.6 -+0.8 -+0.8 -+ 1.6 -+0.5 

CHzo 2.53 - 1.21 -0.80 -0.80 -0.38 -0.30 -0.06 -0 .6  
ml.min -~ • 1.81 --.0.21 ---0.55 +--0.81 --0.49 -+0.32 ---0.67 ---0.6 

Corm 6.00 7.79 6.39 9.57 4.31 3.96 4.75 4.96 
• -+ 2.46 ~ 1.79 • ~ 1.16 • 1.31 • 1.06 • 

Sufentanil (n = 7) 
AVP 4.6 7.0 5.7 4.9 9.5 8. I 18.0" 10.6 
pg.min -I • 1.2 • 1.9 • I. 1 --.0.8 ---3.2 +4. ] ---6.8 ---4.2 

Cn2o -0.03 -0.36 -0.33 -0.17 -0.22 -0.71 -0.06 -0.3 
ml.min-' -+0.36 -0.45 • ---0.57 ---0.31 ---0.58 • • 

Corm 1.28 3.22 4.19 3.86 2.94 14.40 9.05 6.78 
ml.min -1 ---0.39 • • 1.01 ---0.73 • • • -+ 1.9 

*p < 0.05. Mean error shown below mean values. 

"comple te  anaes the t i c"  was  s t imu la t ed  by  the ob-  

servat ion of  L o w e n s t e i n  e t  al .  6 in 1969 that  I mg-  

k g - i  of  morph ine  in a dose  of  1.0 m g ' k g -  i p roduced  

min ima l  a l tera t ions  in c a rd iovascu l a r  haemo-  

dynamics  in pa t ien ts  w i th  aort ic  va lve  d i sease .  

Morph ine  in 1 - 3  m g - k g  - I  doses  is a s soc ia t ed  wi th  

problems inc lud ing  hypo tens ion ,  7"s hype r t ens ion ,  9 

ca rd iovascu la r  depress ion  w h e n  n i t rous  o x i d e  is 

added , I~  increased  b lood  and fluid r equ i r emen t s  I i 

and awareness ,  i2 

Anaes thes ia  wi th  fen tany l  5 0 - 1 0 0  p,g.kg -1 was  

proposed  by Stanley  e t  a l .  as an i m p r o v e m e n t  ove r  

morphine ,  p rov id ing  gi 'eater  c a r d i o v a s c u l a r  s tabi l-  

ity. I2'13 Fentanyl  also suppresses  the h o r m o n a l  

response  to induct ion  and surgery ,  a l though  not  to 
ca rd iopulmonary  bypass .  14-16 Not  e v e r y o n e  has  

been able  to reproduce  these resul ts  wh i l e  the mos t  

common  ca rd iovascu la r  d i s tu rbance  wi th  h igh  dose  

fentanyl  anaes thes ia  is hype r t ens ion  af ter  s t emo-  

tomy wi th  a reported inc idence  o f  0 to 100 per  
cent. 12.17,1s Several  cases  of  in t raopera t ive  aware -  

ness have  also been repor ted.  T h e s e  p rob lems  have  

led to the use of  h ighe r  doses  of  fentany132 (up to 

150 I~g 'kg - i )  wi th  the poss ib le  a t tendant  increase  in 

pos topera t ive  respi ra tory  depress ion .  

It has  been  sugges ted  that  the more  potent  an 
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opiate analgesic is, the less will be the incidence of 
side-effects and the greater the cardiovascular 
stability. 2~ If this is so, then sufentanil should 
represent an improvement over fentanyl. Initial 
studies comparing sufentanil and fentanyl for coro- 
nary artery bypass surgery tended to support this, 
with sufentanil giving a reduced incidence of 
hypertension and tachycardia and being more effec- 
tive in controlling it when it did occur. 22'24 How- 
ever, three recent reports found no difference in the 
incidence of hypertension between fentanyl and 
sufentanil even with sufentanil dosages up to 
30 ~g-kg -t.24-26 

In our study, the incidence of "breakthrough 
hypertension" following intubation, post-skin inci- 
sion and/or post-sternotomy was high in both 
patient groups. 

While there was no difference between the 
fentanyl and sufentanil groups, in the sufentanil 
group the hypertension responded well to treatment 
with additional sufentanil. In contrast patients in the 
fentanyl group required vasodilator therapy in most 
(five of seven) cases. A recent report claims success 
in avoiding hypertension by using a rapid sequence 
induction technique (fentanyl 50 Ixg.kg -1 over 20 
seconds); however, no data on haemodynamic 
responses to sternotomy or cardiopulmonary bypass 
are given.3 t 

Arginine vasopression (AVP) is considered one 
of the body's stress-responding hormones.~4'29 
Concentrations of AVP in plasma have been re- 
ported to increase during anaesthesia and surgery. 27 
Fentanyl has been shown to block the AVP eleva- 
tion prior to, but not during, cardiopulmonary 
bypass. 14'3~ Increases in AVP were also seen in 
patients anaesthetized with halothane and mor- 
phine.28 The increase in plasma AVP during cardio- 
pulmonary bypass was reported by deLange e ta l .  to 
be abolished with alfentanil and with sufentanil. 29 

This study shows that cessation of bypass is 
associated with AVP levels which increase transient- 
ly with sufentanil and decrease with fentanyl. These 
findings could be ascribed to the shorter duration of 
sufentanil and the ability of fentanyl to redistribute 
in body compartments. The report of DeLange et 

al.  supports the inability of fentanyl to suppress 
bypass AVP secretion regardless of doses used. 
DeLange et al. also report sufentanil provides 
continued suppression of AVP throughout bypass 
and the postoperative period in contrast to our 
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FIGURE Plasma arginine vasopression (AVP) during aorto- 
coronary bypass surgery (mean --- SE). Fentanyl 
(N = 7); . . . . . .  Sufentanil (N = 7). 

observation of an increase in AVP prior to the end of 
surgery. DeLange has further data, as yet unpub- 
lished, suggesting the stress response as reflected by 
plasma levels of catecholamines, may not be 
suppressed by sufentanil. Such data would support 
an increased level of AVP as a trend indicator of the 
stress response but not a transient increase. More 
importantly, the more frequent sampling intervals 
used in our study may have revealed a previously 
unsuspected transient increase in AVP levels. 

Plasma concentrations of AVP in patients treated 
with fentanyl in our study were within the normal 
range following induction, skin incision and ster- 
notomy, but were found to be elevated during the 
bypass period (Figure). AVP concentrations re- 
turned to basal levels in the post-bypass period. 
These data are in agreement with those of our 
previous study 3~ in which plasma AVP concentra- 
tions were compared during high-dose fentanyl and 
halothane anaesthesia�9 The elevations of AVP 
during bypass seen in both of our studies were 
modest (to 7-18 pg-ml - l )  and were thus not likely 
to adversely affect peripheral vascular resistance 
in those patients. The high AVP levels observed by 
Stanley et al.  ,4 have not been recorded in either of 
our patient series. 

In summary, no differences were detected be- 
tween the two anaesthetic regimens with respect to 
cardiovasuclar variables, serum osmolality, elec- 
trolyte concentrations, haematocrit, plasma protein 
concentrations, and free water clearance. Modest 
transient increases in plasma AVP seen during the 
bypass period in the fentanyl patients were attenu- 
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ated in the sufentanil group. However,  in the 
post-bypass period the sufentanil patients exhibited 
an "escape" from this attenuation, and AVP con- 
centrations in plasma increased. A similar inci- 
dence of hypertensive episodes was observed in 
both groups of patients, but the sufentanil group 
required less frequent use of vasodilators. How- 
ever, on the basis of  our experience, neither 
fentanyl in doses of 128 -+ 8.7 t tg.kg - I  nor sufen- 
tanil in doses of 23 --- 1.4 tzg.kg -1 can be used as 
sole agents for anaesthesia in coronary artery 
bypass patients. 
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R~sum6 
Cette ~tude a compar~ les rgponses h~modynamiques 

ainsi que l'arginine rasopressin chez les patients ayant 

requ du fentanyl ou du sufentanit lors d'une chirurgie 

pour pontage aorto-coronarien. Quatorze patients nor- 

motendus, avec une bonne fonction ventriculaire gauche 

ont ~t~ ~tudi~s. Les patients ont ~t~ induits avec du 

fentanyl (N = 7) 37.5 Ixg.kg -t ou du sufentanil (N = 7) 

7.5ktg.kg -1 en perfusion intraveineuse pour trois 

minutes. Ni une rigidit~ thoracique significative ni 
une bradycardie ou un rappel des dv~nements per- 

op~ratoires n'est survenues. Tous les patients ayant re~:u 

du fentanyl ont pr~sentd une hypertension apr~s l'induc- 

tion et cinq out requis une thgrapie au vasodilateur car 
ils n'ont pas r~pondu au bolus de fentanyl (12.5 I~g'kg-t ). 
Deux de ces cinq patients a d[montr~ une d~pression 

significative du segment ST (plus grand que I mm). Cinq 

patients du groupe sufentanil ont pr~sent~ une hyperten- 
sion apr~s l' induction. Quatre de ces patients ont r~pon- 
dud des doses additionnelles de sufentanil (3.75 I~g'kg -I ) 
alors qu'un seul a requis une thgrapie aux vasodila- 
teurs suite • une d~pression concomitante du segment ST. 
Le sufentanil a attdnu~ l'augmentation de l'arginine 
vasopressin lors de la CEC. Les niveaux d'arginine 

vasopressin pour le groupe fentanyl ~taient significative- 
ment plus haute que ceux du groupe sufentanil lors de la 
CEC. Les niveatvc de A VP aprds CEC dtaient supdrieurs 
chez les patients du groupe sufentanil. 

L'incidence d'hypertension dtait simitaire dans les 
deux groupes. L'hypertension ~tait plus facilement 

trait~e pour le groupe sufentanil et I'administration 
concomitante de vasodilateurs (nitroglycdrine) dtait re- 
quise dons les deux groupes de patients hypertendus. Ni 
lefemanyl ~ des doses de 128 • 8.7 p,g.kg -1 nile sufentanil 
d des doses de 23 +-- 1.4 Izg.kg -1 peut ~tre l'agent anes- 
thdsique unique chez les adultes avec une bonne fonction 
ventriculaire quand te temps d'induction est de trois 
minutes et des bolus de rajput sprit utilis~s. 


