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Malignant Hyperpyrexia during Anaesthesia
for Colectomy

Brit. med. J., 1969, 1, 488

Malignant hyperpyrexia associated with anaesthesia is a condi-
tion which is increasingly attracting the attention of anaes-
thetists and surgeons. Initially most reports came from the
North American Continent (Canad. Anaesth. Soc. 7., 1966;
Stephen, 1967), but it now appears that a number of cases have
occurred in Britain (Brit. med. 7., 1968). The following report
illustrates such a case.

CASE REPORT

The patient, a 20-year-old man, was a routine list case for total
colectomy and ileorectal anastomosis. He had a history of two
severe attacks of typical ulcerative colitis which had responded
adequately but not completely to medical treatment. Two squint
operations at the age of 4 years had been performed without inci-
dent, and two siblings and both parents had operations under
general anaesthesia quite uneventfully. Immediately before opera-
tion his temperature was normal and his resting pulse rate was 90.

After premedication with papaveretum 20 mg. and hyoscine 0 4
mg. he was conscious and co-operative. Induction of anaesthesia at
8.50 a.m. (0 hours) with methohexitone 100 mg. and suxamethonium
75 mg. was normal and uneventful, and an endotracheal tube was
passed. The action and duration of the suxamethonium were normal
and the patient was allowed to breathe spontaneously while sigmoido-
scopy was performed. At 20 minutes tubocurarine 45 mg. and
pethidine 30 mg. were given, and his respirations were completely
controlled on the East-Radcliffe ventilator with a mixture of oxygen
3 l., nitrous oxide 5 1., and halothane 0-25 %. Relaxation was com-
plete and the operation was begun. The systolic blood pressure
stabilized at 120 mm. Hg and the pulse rate at 120. An intra-
venous infusion of Ringer lactate solution was started.

Operation and anaesthesia proceeded quite normally and un-
eventfully, and regular monitoring of pulse and blood pressure
showed no change from the original measurements. The tachycardia
was attributed to the nature of the patient's disease. At 1 hour
30 minutes the first bottle of blood (group Q rhesus-negative) was
set up.
At 1 hour 55 minutes the soda lime canister on the ventilator was

noticed to be warmer than normal. The patient was also observed
to be sweating slightly around the mouth. The pulse and blood
pressure remained as before. His lips were then noted to be
slightly cyanosed, and the anaesthetic equipment, tubing, and endo-
tracheal tube were at once checked. His colour then deteriorated
more generally and ventilation was continued with pure oxygen,
which quickly improved his colour. He was then seen to be sweat-
ing more freely, and was for the first time felt to be quite hot. A
thermometer was obtained and showed an oral temperature in excess
of 107° F. (41-7° C.). It is estimated that the above sequence of
events lasted about 10 minutes. The pulse rate had now risen, but
the blood pressure remained at 120 mm. Hg. Having confirmed the
diagnosis, the surgeon was warned and cold sponging of the acces-
sible parts of the body was started. Sodium bicarbonate 100 mEq
and hydrocortisone 100 mg. were given intravenously, and 10%
mannitol solution was set up. The E.C.G. oscilloscope showed a
ventricular tachycardia.
The operation was rapidly concluded and total body sponging

continued. The temperature began to fall, but at 2 hours 30
minutes at 104° F. (40° C.) cardiac arrest occurred. External
cardiac massage was at once started, but the E.C.G. showed asystole.
Further intravenous bicarbonate was given together with several
intracardiac injections of 1:10,000 adrenaline and 10% calcium
chloride solution. After about 20 minutes, at 2 hours 50 minutes,
cardiac action became sufficient to maintain the circulation. The
temperature was then 103° F. (39 4° C.). Blood was sent for gas
analysis, electrolytes, and culture. The transfused blood was also
sent for checking. Blood gas analysis showed a pH of 7-2, Pco2
of 24-5 mm. Hg, and a standard bicarbonate of 12-7 mEq/l., with a
base deficit of 17-4 mEq/L. Blood electrolytes were: potassium
8-0 mEq/l., sodium 130 mEq/l., and blood urea 30 mg./100 ml.
This specimen was slightly haemolysed, and a specimen at 4 hours
30 minutes showed potassium of 6-5 mEq/l. Incompatibility of

the transfused blood was excluded, and culture of the patient's blood
was later reported to be sterile. Saline penicillin 4 mega units and
cephaloridine 1 g. were given intravenously at 3 hours 10 minutes.
Over the course of the next hour the patient's general condition

improved. His pupils returned to a normal size and reacted to
light. His E.C.G. returned to a normal pattern, and by 4 hours his
temperature had fallen to 96 40 F. (3580 C.) with a blood pressure
of 90 mm. Hg. Hydrocortisone 200 mg. was given and low
molecular weight dextran solution was set up.
At 5 hours 5 minutes he was noted, for the first time, to be

hypertonic in the limbs with flexor spasm. Both these features had
previously been absent. Shortly afterwards bleeding was noticed
from the abdominal drain, and this increased rapidly in quantity.
Aminocaproic acid 4 g. was given without apparent effect, and blood
was again transfused. His condition deteriorated, and it was decided
to re-explore his abdomen. A further dose of aminocaproic acid
4 g. and vitamin K 20 mg. were given. On opening the abdomen
at 5 hours 20 minutes generalized bleeding was found. Cardiac
arrest ensued at 5 hours 25 minutes, but on this occasion there was
no response to any resuscitative measures. Attempts were aban-
doned at 6 hours (2.50 p.m.).

COMMENT

The aetiology of this condition remains unknown. In many
instances an abnormal response to suxamethonium has been
reported, but this has not been invariable (Cullen, 1966), and
Harrison et al. (1968) recorded the frequent development of
hyperpyrexia in pigs without administration of this drug. In
our case the response to suxamethonium was apparently normal.

Generalized hypertonicity has been a frequent observation,
either following administration of suxamethonium or develop-
ing later in the course of the anaesthetic (Canad. Anaesth. Soc.
7., 1966; Stephen, 1967). A notable feature of this case was
the complete absence of hypertonicity until a very late stage
(5 hours 5 minutes after induction). At necropsy, however, the
pathologist commented on an unusual degree of rigor mortis.
It has been suggested that malignant hyperpyrexia is the result
of heat produced by this generalized hypertonicity, but there
appears to be no support for this theory in our case.

There was no evidence at necropsy of any intracerebral
haemorrhage, but another feature of this case was the late
development of a coagulation defect. This appeared at a stage
when the patient's general condition was otherwise improving.
Purkis et al. (1967) reported in detail the haematological find-
ings in such a patient.

This case again illustrates the sudden onset and fulminating
course of this condition. It emphasizes that there may be a
complete lack of warning before the onset of pyrexia. We feel
that it is possible that early recognition and appropriate sympto-
matic treatment could lead to a favourable outcome.

We wish to acknowledge the co-operation of Mr. N. H. Porter,
the surgeon in charge of this case, and of Dr. R. I. K. Elliott and
the staff of the group laboratory who performed the pathological
investigations.
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