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One patient (case 3) had been taking frusemide and amiloride for six months for
cardiac failure. The two other patients were taking no drugs other than
stanozolol. The renal failure in cases 1 and 3 occurred during the period of
cholestasis and in case 3 necessitated short term peritoneal dialysis. Liver biopsy
in cases 1 and 3 showed severe cholestasis and in case 2 showed mixed
cholangiolitic and hepatitic changes. Histological examination of the kidney in
case 3 showed acute tubular necrosis. The table gives clinical details and
biochemical findings. All three patients recovered biochemically over three to six
months after withdrawal of the drug.

J7aundice associated with stanozolol

Case 1 Case 2 Case 3

Age (years) 65 62 65
Sex F F M
Indication for treatment Varicose Varicose Varicose

ulcer eczema ulcer
Duration of treatment before symptoms

(months) 4 5
Daily dose of stanozolol (mg) 10 10 10
Other treatment None None Frusemide,

amiloride (for
6 months)

Biochemical findings*
Maximum bilirubin (Vmol/l) (<17 gmol/1) 660 732 798
Alkaline phosphatase (IU/I) (35-105 IU/l) 284 534 360
Aspartate aminotransaminase (IU/1)
(<45 IU/1) 57 56 69

Alanine aminotransferase (IU/1) (<45 IU/1) 140 Not done Not done
Creatinine (gmol/1) 60-120 Rmol/l) 404 133 1021
Urea (mmol/l) 3-8 mmol/l) 41 10-7 54

Follow upfindings
Creatinine (Rsmol/l) 125 97 140
Bilirubin (pmol/1) 8 10 8
Alkaline phosphatase (IU/I) 76 174 122
Liver biopsy Severe Mixed Severe

cholestasis cholangiolitic cholestasis
and hepatitic

changes

* Values in parentheses are normal ranges.

Comment

These three patients developed a severe debilitating illness from which
they took several months to recover. As stanozolol is a C17 substituted
testosterone it is reasonable to expect cholestatic jaundice to be a compli-
cation. Cicardi et al performed liver biopsies in 11 patients receiving long
term treatment with stanozolol or danazol, or both: one patient with normal
serum bilirubin concentration and alkaline phosphatase activity showed
cholestasis. The mixed cholangiolitic and hepatitic changes seen on
histological examination in case 2 differed from those seen in our two other
cases but were similar to those described in the one previously recorded case,
in which a hypersensitivity reaction was thought to be the underlying
process.
The paucity of reports of jaundice associated with stanozolol treatment

may be related to the infrequent use of this drug in the past. Prescription of
stanozolol has increased recently because of its reported efficacy in the
treatment of postphlebitic syndromes.3 We suspect that many cases may
have gone unrecognised owing to the comparatively long period between the
start of treatment and the development of symptoms (one to five months).
Although this is unusual for most drug reactions, such prolonged latent
periods are not uncommon with anabolic steroids.4

Renal impairment is a well recognised complication of severe cholestasis,
and experimental work has emphasised the role of prerenal factors.5 One
patient (case 3) was maintained on diuretics; these were started six months
before he developed renal failure and may have increased the tendency of
cholestasis to lead to renal failure. Two patients (cases 1 and 3) continued to
have renal impairment several months later; this raises the possibility that.
they had pre-existing renal disease that contributed to the development of
hepatic damage.
One of our patients (case 1) was reported on at a meeting of the British

Association for the Study of the Liver, which has a section devoted to
adverse drug reactions affecting the liver, and as a result the two other cases
came to light. This encouraged us to coordinate this report of three recent,
similar adverse reactions to stanozolol seen in different parts of the country.
We suggest that other specialist societies might consider a similar scheme.
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Guillain-Barre syndrome after
myocardial infarction
Acute polyneuropathy of the Guillain-Barre type is known to occur after
infection, immunisation, and surgery.' 2 We describe two cases in which it
occurred after myocardial infarction.

Case reports

CASE

A 46 year old white man, who had previously been well, gave a 12 hour history
of severe retrosternal pain, sweating, and nausea. He was obese and had smoked
20 cigarettes daily between the ages of 16 and 36. Acute inferior myocardial
infarction was evident on electrocardiography, with ST segment elevation and T
wave inversion in leads II, III and aVF, and biochemically, with raised serum
creatine kinase, lactate dehydrogenase, and aspartate aminotransferase activities.
Full blood count, erythrocyte sedimentation rate, results of liver function tests, a
chest x ray film, and plasma electrolyte, urea, and glucose concentrations were
normal. He made an uncomplicated recovery from the infarct and was discharged
home after 10 days.

Seventeen days after the initial presentation he was readmitted with upper
abdominal pain and leg cramps for which there was no immediately apparent
cause. This was followed by progressive -profound generalised weakness of the
arms and legs with areflexia. A computed tomogram of the brain was normal.
Cerebrospinal fluid obtained by lumbar puncture showed a raised protein
concentration of 0-96 g/l but no pleocytosis. Nerve conduction studies confirmed
the presence of a generalised polyneuropathy. Screening for porphyrins and
antinuclear factor and viral serology gave negative results. Two months later he
had made a full recovery with no treatment other than physiotherapy.

CASEt2
A 65 year old white woman, previously well, gave a five day history of

progressively severe chest pain associated with upper back pain, with nausea on
the day of admission. She smoked 20 cigarettes daily. Acute anterior myocardial
infarction was evident on electrocardiography, with widespread new T wave
inversion, and biochemically, with raised serum creatine kinase, lactate dehydro-
genase, and aspartate aminotransferase activities. Full blood count, erythrocyte
sedimentation rate, results of liver function tests, a chest x ray film, and plasma
electrolyte, urea, and glucose concentrations were normal.
Her chest and back pain resolved and she did not suffer any cardiovascular

complications of the infarct, but she remained lethargic and complained of distal
paraesthesia in the arms and legs after the first week. Sluggishness ofdeep tendon
reflexes was noted 15 days afteradmission and areflexiawith bilateral papilloedema
by day 22. Computed tomography of the brain showed only mild cerebral
atrophy. Cerebrospinal fluid obtained by lumbar puncture showed a raised
protein concentration of 12 g/l but no pleocytosis. Nerve couiduction studies
confirmed the presence of generalised polyneuropathy. Screening for antinuclear
factor and viral serology gave negative results. Three months later there was good
return of motor function and the papilloedema had resolved. She received no
treatment other than physiotherapy.

Comment

Both cases showed typical features of the Guillain-Barre syndrome; the
papilloedema in case 2 was unusual but has been described previously.3
Myocardial infarction as a precipitant of acute polyneuropathy has not been
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described, but in our two patients there was no other obvious cause for this
condition.

At the time of their admission for myocardial infarction both patients had
taken diamorphine, prochlorperazine, and glyceryl trinitrate; one patient
(case 1) also took a few doses of frusemide and cyclopenthiazide, and the
other required co-proxamol and buprenorphine intermittently over the first
few days. None of these drugs, however, is known to cause peripheral
neuropathy.
Though we may have observed no more than a chance association, we

suggest that patients who complain of weakness or lethargy after a
myocardial infarct should undergo careful neurological examination.

We thank Dr L D Blumhardt for arranging electrophysiological studies on
these patients.
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Long term exposure to hydrogen sulphide
producing subacute encephalopathy in a
child
We describe achildwho developed an illness resembling subacute necrotising
encephalopathy after long term exposure to the toxic gas hydrogen sulphide.
The appearances of long term hydrogen sulphide exposure on computed
tomography have not been previously documented.

Case report

A 20 month old second child ofhealthy non-consanguineous parents developed
intermittent paroxysmal tonic deviation of the eyes, upwards and to the right. A
few months later these abnormal eye movements resolved and were followed by
progressive involuntary movements of the whole body with frequent falls. His
development had been previously completely normal and he had-taken no drugs.
On admission he had gross truncal ataxia, choreoathetosis, and dystonia and

could not stand. He was dysarthric but eye movements were normal and
remained so. There was no respiratory disease.

4

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

Leftt initial computed tomogram shows low density areas in region ot both basal
ganglia and surrounding white matter. Right: a repeat scan, 10 weeks later, shows
complete resolution of these areas.

Computed tomograms of the brain showed striking bilateral areas of low
attenuation in the basal ganglia and in some of the surrounding white matter
(figure). Negative findings on virological investigations of the cerebrospinal fluid,
blood, stools, urine, and nasopharyngeal secretions and on screening for occult
neuroblastoma made myoclonic encephalopathy unlikely, and there was no
evidence ofa recent streptococcal infection. Serum copper and lead concentrations
were normal, and no abnormality was found on the neurophysiological investiga-
tions of electroencephalography, visual evoked responses, brain stem evoked
responses, and peripheral nerve conduction studies. The brain scan abnormalities
suggested a toxic encephalopathy. Metabolic studies included: measurements of
urinary organic acids and amino acids, serum amino acids, ammonia, and
lysozymal enzymes and repeated estimations of capillary blood gases and serum
lactate concentrations; all gave normal results. A muscle biopsy specimen taken
one month after presentation showed normal mitochondrial function with normal
levels of complex 1 and cytochrome oxidase and normal mitochondrial structure
on electron microscopy.

Shortly after admission the child's condition improved spontaneously, and
after 10 weeks his ataxia had resolved and his choreoathetoid movements
were much reduced. A repeat brain scan showed complete resolution of the
abnormalities (figure).
The family lived beside a colliery, where a burning tip had been emitting

hydrogen sulphide for nearly a year. Three months before the child's presentation
the emissions had been monitored for four months, and the maximum recorded
level in the family's housing scheme was 0-6 ppm. As the local authorities had
been trying to remove the burning tip for some months before monitoring they
acknowledged that levels may at times have been higher. The fire was
extinguished just before the child's admission.

Comment

Several rare metabolic diseases can present with acute ataxia in childhood,
and we excluded these by the relevant biochemical investigations. ' The most
difficult endogenous metabolic disease to exclude in life is Leigh's syndrome,
a subacute necrotising encephalomyelopathy which usually presents before
the age of 2 years and which may show spontaneous temporary remissions.
These metabolic disorders are now known to be mitochondriopathies,2 but
examination of the mitochondrial respiratory chain in this child, some weeks
after presentation, showed none of the recognised abnormalities.

This child had experienced long term exposure to the toxic gas hydrogen
sulphide at levels of at least 0-6 ppm. Harmful concentrations and durations
of exposure are known only in the context of industrial exposure in adult
men, but the World Health Organisation has set community standards of
0-003-0- 11 ppm over 24 hours in some countries.3

Sulphide ions selectively bind to cytochrome oxidase within the mito-
chondria and disrupt the electron transport chain. After accidental industrial
exposure effects on the central nervous system are common.4 Computed
tomography of the brain in a subject who died after industrial exposure
showed lucent areas in the basal ganglia, as found in our patient, and these
appearances suggested necrosis of the lentiform nuclei.5 Our child showed
clinical improvement when his exposure to hydrogen sulphide ceased, with
complete resolution of the abnormalities of the basal ganglia. All investiga-
tions for endogenous metabolic diseases gave negative results and we suggest
that he developed a temporary mitochondriopathy secondary to this
exposure.

We thank Dr D M Turnbull, Department of Neurology, Newcastle upon
Tyne, for mitochondrial studies on the muscle biopsy.
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