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Pathology of Malignant
Hyperpyrexia
Malignant hyperpyrexia, a rare but often fatal complication
of general anaesthesia, was first described only some six
years ago, but since then reports of the condition have
come from many parts of the world. It has been described
most often in patients receiving suxamethonium as a muscle
relaxant, or halothane, or both.
A rapid rise of body temperature is usually accompanied

by signs of increased muscle metabolism such as
tachycardia, tachypnoea, sweating, and cyanosis;1 Typically
the rise in temperature is accompanied by increasing muscle
rigidity. This may follow immediately after the administra-
tion of suxamethonium but comes on more slowly during
halothane anaesthesia. However, P. Furniss2 pointed out that
rigidity was not seen in all cases. This symptom was found
to be usual in the common, genetically dominant form of
the abnormality. It is usually then recognized in childhood
and early adult life. A sporadic form is less common, and
many of the patients with it are reported to be much older
when the condition is first recognized.
W. Kalow and his co-workers3 studied muscle biopsy

samples obtained from patients in whom hynerpyrexia had
been accompanied by muscle rigidity and found that the
calcium uptake in the sarcoplasmic reticulum derived from
such samples was low after exposure to halothane. They
suggested, therefore, that the primary lesion is an inability
of the sarcoplasmic reticulum to store calcium. Among
others, H. Isaacs and M. B. Barlow4 noted a high resting
serum creatine phosphokinase activity in affected members
of a family. They suggested that this indicated the presence
of a subclinical myopathy. The extensive studies of J. 0.
King and co-workers,5 based on the information they
obtained from 18 propositi and their families, has given some
support to this suggestion. All six survivors tested had high
serum creatine phosphokinase levels, and they concluded
that all patients who develop malignant hyperpyrexia have
one of a number of specific myopathic disorders. In the first
group there is evidence of a dominantly inherited myopathy,
which they found in 9 of their 18 families, though in 6 of
these the myopathy was not clinically detectable in affected
individuals, while only 3 showed evidence of overt muscular
weakness. The second group of susceptible patients showed
clinical and electromyographic evidence of myotonia con-
genita, and a similar case was reported some years ago by
L. J. Saidman and colleagues.6 In their third group were
patients who had associated physical abnormalities including
short stature, cryDtorchidism, lumbar lordosis, and thoracic
kyphosis, as well as evidence of a progressive congenital
myopathy.
A disorder similar to the human disease has been de-

scribed in certain Landrace pigS.7 8 A finding that confirms
the work of Kalow and colleagues3 in man is that the pigs'
muscle is more sensitive to caffeine-induced rigor than is
that of normal controls, and this effect is enhanced by ex-
posure to halothane. Recently G. G. Harrison9 suggested
that procaine, given as a 0.6% solution by intravenous drip
infusion to susceptible pigs, could sometimes protect the
muscle from the effects of halothane and also appeared to
have some beneficial effect even after the syndrome had
developed. So far these protective and therapeutic effects
of procaine have not been confirmed in man.

Controversy continues on whether measuTrements of serum

creatine phosphokinase activity alone are a sufficiently re-
liable screening test for liability to malignant hyperpyrexia.
There is also some dispute about the presence or absence of
histological changes in the muscles of affected patients. In
a recent study of seven persons from four families F. R.
Ellis and colleagues1D found on muscle biopsy in five of
them non-specific myopathic changes. These included
variations in fibre size, fibre atrophy with nuclear clumping,
mitohondrial aggregates, and fibres with a "moth-
eaten" appearance in sections stained for oxidative enzymes,
together with variable changes in the motor end-plates. These
histological changes correlated well with abnormal muscle
contractures induced by halothane or by halothane and
suxamethonium in vitro. In one patient, however, in whom
there was histological evidence both of -myopathy and of
muscle contractures induced by halothane, the serum
creatine phosphokinase activity was within normal limits.
Recently W. G. Bradley and D. Murchison,"' who studied
four persons at risk in two families, found that all but one
had a raised serum creatine phosphokinase activity, but none
showed histological evidence of myopathy, and only one
muscle sample developed contracture when exposed to
halothane in vitro. The patient from whom it came had the
highest resting serum creatine phosphokinase activity of
any of those studied.
The position has been further complicated by the

observation of M. A. Denborough and his co-workers, who
report in a paper in the B.M.Y. this week (page 272) that a
muscle biopsy obtained from a susceptible patient showed
the characteristic histochemical and ultramicroscopic
abnormalities of "central core disease"-a myopathy with a
characteristic histological appearance of cores in the muscle
fibres.12 13 Abnormal tubular aggregates, probably represent-
ing sarcoplasmic reticulum, were also found in the muscle
fibres from this patient when they were examined under the
electron-microscope.

Evidence is now accumulating to suggest that a number
of histological abnormalities in voluntary muscle previously
thought to be specific, including the central core anomaly,
may have less specificity than was previously thought to be
the case. Nevertheless it would be interesting to see whether
any further muscle biopsy samples (obtained under local,
not general, anaesthesia) from persons liable to suffer from
malignant hyperpyrexia show similar histological changes.
No cases of malignant hyperpyrexia, so far as is known, have
yet been reported in patients suffering from typical
Duchenne muscular dystrophy, dystrophia myotonica, or
muscular dystrophy of the facio-scapulojhumeral or limlb-
girdle types. Nevertheless, it is becoming increasingly clear
that this curious metabolic anomaly of the musle cell, which
predisposes the affected person to this potentially fatal com-
plication during anaesthesia, may be associated with a variety
of myopathic disorders which are different clinically and
histologically.
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