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ABSTRACT 

There are a number of factors to consider in choosing a muscle relaxant for patients with a 
phaeochromocytoma. It has been suggested that pancuronium is the muscle relaxant of 
choice, i-3 This report describes a severe hypertensive response associated with pancuronium 
in a patient undergoing surgery for the removal ofa phaeochromocytoma. 
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CASE REPORT 

A 53-YEAR-OLD WroTE FEMALE weighing 66kg 
was admitted to the hospital with a six month 
history of hypertension associated with paroxys- 
mal attacks of severe bifrontal headache, nausea, 

chest pain and anxiety. Her blood pressure be- 
tween attacks was 21.3/11.9 kPa (160[90 mm Hg), 
but during an attack was often in excess of 29.3/ 
16.0 kPa(220/120 mm Hg).On admission to hospi- 
tal her medication consisted of metoprolol 100 mg 
three times a day. Urine analysis indicated a 
norepinephrine excretion of 203 lag/24 hours 
(normal up to 100 lag/24 hours), epinephrine 
excretion of 137 lag/24 hours (normal up to 20 lag/ 
24 hours) and a urinary vanillyl mandelic acid of 14 
mg/24 hours (normal up to 7 mg/24 hours). The 
diagnosis of phaeochromocytoma was supported 
by an upper abdominal computerized tomog- 
raphy scan which showed an 8.0cm spherical 
mass superior and anterior to the left upper renal 
pole, consistent with a phaeochromocytoma. 
The patient also exhibited a diabetic type glucose 
tolerance test thought to be secondary to the 
tumour. In 1970 she had suffered a subarachnoid 
haemonhage after rupture of a berry aneurysm at 
the bifurcation of the left internal carotid artery 
and circle of Willis. At that time she had under- 
gone left internal carotid artery ligation and 
clipping of the aneurysm and she had a residual 
third cranial nerve paralysis with an unreactive 
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dilated left pupil. One week before the operation 
she was started on phenoxybenzamine 120mg 
daily to achieve alpha adrenergic receptor block- 
ade. During her admission to the hospital, before 
the operation, the patient had not suffered any 
hypertensive crises. 

Pre-anaesthetic medication consisted of mor- 
phine sulphate 6mg intramuscularly and diaz- 
epam 10rag orally, 90 minutes before arrival in 
the operating room. The patient was well sedated 
but responded to command and her blood pres- 
sure was 14.6/8.0 kPa (110/60 mm Hg). She was 
given 50 lag of fentanyl and 2.5 mg of droperidol 
before the insertion of a 20 gauge non-tapered 
Teflon cannula (Abbocath) in the left radial 
artery, which was used to monitor blood pressure 
continuously during induction of anaesthesia. No 
elevation of blood pressure or subjective feelings 
of discomfort occurred during placement of the 
arterial cannula. After five minutes of pre- 
oxygenation, the patient was given a further 
50 lag of fentanyl, 2.5 mg ofdroperidol and 100 mg 
of thiamylal. Anaesthesia was maintained with 
nitrous oxide and 40 per cent oxygen with two to 
three pet- cent enflurane, the patient continuing to 
breath spontaneously. After seven minutes, dur- 
ing which time the blood pressure and heart rate 
remained stable at 14.6/8.0 kPa (110160 mm Hg) 
and 76 beats per minute, respectively, pancuron- 
ium was injected, and ventilation was gently 
assisted. To facilitate smooth tracheal intuba- 
tion, without coughing or bucking, which is 
known to cause catecholamine release, 2 a dose 
of 0.15 mg-kg -~ (10mg) of pancuronium was 
administered. About 90 seconds after injecting 
the pancuronium the blood pressure rose sud- 
denly to 30.6l 17.3 kPa (230/130 mm Hg) and heart 
rate increased to 120 beats per minute. No 
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anaesthetic or surgical stimulus had been applied 
at this time and, before this, induction had been 
smooth without breath-holding, coughing or per- 
iods of apnoea. The patient had not been moved 
nor had laryngoscopy been attempted. Phentol- 
amine was given in 1.0 mg increments intraven- 
ously and, after a total of 8 mg had been injected 
over three minutes, the blood pressure was 

18.6/12.0 kPa (140/90 mm I-lg) and heart rate 86 
beats per minute. Propranolol 1.0 mg was then 
given intravenously and a further 450 I, tg of fen- 
tanyl was given slowly to ensure cardiovascular 
stability during laryngoscopy. Initial laryngo- 
scopy and spraying of the larynx with topical 
analgesia was uneventful and three minutes later 
the trachea was intubated without change in 
pulse rate or blood pressure. The patient re- 
mained stable until surgical manipulation of the 
turnout cornmenced, which caused a rise in blood 
pressure to 23,9/13.3 kPa (180/100 mm Hg) which 
responded promptly to a further 3.0 mg of 
phentolamine, Removal of the tumour coincided 
with thc loss of two litres of blood because of the 
proximity of the turnout capsule to the spleen and 
splenic vein. This resulted in a brief period of 
hypotension (B.P. 12/8 kPa (90/60 mm Hg)) 
which responded to rapid blood transfusion. The 
patient made an uneventful recovery from anaes- 
thesia and surgery. 

DISCUSSION 

Arterial hypertension and cardiac arrhythmias 
commonly occur during operation for removal of 
a phaeochromocytoma, due to release into the 
circulation of adrenaline and noradrenaline. This 
is most likely to occur during tracheal intubation, 
when moving the patient and during manipulation 
of the tumour.: Any anaesthetic, surgical, or 
pharmacological stimulus to catecholamine re- 
lease must be avoided. Preoperative treatment 
with alpha and beta receptor blocking drugs and 
the use of anaesthetic agents which promote 
cardiovascular stability have greatly decreased 
the mortality of patients undergoing removal of a 
phaeochromocytoma from 30-45 per cent 4 in the 
early 1950's to less than 5 per cent in a recent 
review) 

Various recommendations, based on theo- 
retical and practical considerations, have been 
made regarding the muscle relaxant most suitable 
for these patients. Succinylcholine is relatively 
contraindicated because of its ability to stimulate 
sympathetic ganglia and elevate arterial pres- 
sure; 2 indeed there is a report of a sudden rise in 

blood pressure associated with the muscle fasic- 
ulations which accompany succinylcholine ad- 
ministration. 6 Gallamine is also contraindicated 
because of its ability to release catecholamines 
and tendency to cause tachycardia, z Curare has 
been recommended, 7 but others feel the hista- 
mine release caused by curare may lead to 
catecholamine release and hypertension. :'8 Pan- 

curonium very rarely causes histamine release 
and does not block sympathetic ganglia, 9 and for 
these reasons has been advocated as the relaxant 
of choice. 1'z'3 However, pancuronium has been 
shown to cause release of catecholarnines at 
adrenergic nerve endings ~~ and increased blood 
catecholamine levels have been recorded after its 
administration, tl In the case described, we 
believe that the extreme hypertension and 
tachycardia secondary to the administration of 
pancuronium was caused by catecholamine re- 
lease. The hypertension quickly responded to the 
administration of phentolarnine, a short acting 
r blocking agent. Preoperative a- 
adrenergic blockade was introduced in 1962 by 
Johns and Brunjes, lz but complete et-adrenergic 
blockade has a number of undesirable effects. 
These include pre-operative postural syncope, 
and an increased difficulty in controlling the 
profound hypotension which sometimes occurs 
after tumour removal. Additionally a rise in blood 
pressure on tumour palpation is a useful sign 
when searching for small tumours or metastases. 
For these reasons partial u-adrenergic blockade 
has been recommended ~3 with the purpose of 
blunting, not ablating, the cardiovascular effects 
of catecholamine release. In the case described, 
however, the extent of the cardiovascular re- 
sponse to the administration of pancuronium, 
may indicate an insufficient degree of preopera- 
tive r blockade. 

The use of droperidol during induction of 
anaesthesia in this patient also requires consider- 
ation. Droperidol has been recommended by 
previous authors 2'~4 as part ofa neurolept anaes- 
thetic technique for patients with a phaeochrom- 
ocytorna. It is known to antagonize the pressor 
effects of catecholamines 15 and prevent cate- 
cholamine-induced arrhythmias. ~6 There are, 
however, two clinical reports of hypertension 
induced by droperidol in patients with a phaeo- 
chromocytoma, t7,18 The mechanism of this may be 
inhibition by droperidol of uptake of catechola- 
mines into the nerve terminals. 17 In both these 
reports the onset of hypertension and tachycar- 
dia was usually within three minutes and always 
within five minutes after droperidol administra- 
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tion. The onset of hypertension and tachycardia 
following droperidol administration in the patient 
reported here was significantly longer than this. 
The likelihood of the hypertensive crisis being 
due to droperidol is therefore considered to be 
slight. Although this report does not indicate a 
certain association between pancuronium admin- 
istration and extreme hypertension in a patient 
with a phaeochromocytoma the temporal associ- 
ation was striking and no other stimulus, anaes- 
thetic, surgical or  pharmacological had occurred 
in the preceding seven minutes. It is concluded 
that the administration of pancuronium may 
cause catecholamine release and initiate a severe 
hypertensive episode, and that this muscle relax- 
ant should be used with caution in patients with a 
phaeochromocytoma.  
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RI~SUMr 

On dolt tenir compte de plusieurs facteurs Iorsqu'il faut administrer un myor6solutif pour 
I'anesth6sie du malade porteur de ph6ochromocytome. On a pr6tendu que le pancuronium 
pouvait &re le myor6solutif de choix. Cette observation d6crit une crise hypertensive grave 
associ6e au pancuronium survenue chez un patient pendant I'ex6r~se d'un ph6ochromocy- 
tome. 


