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immersion in cold water causes bradycardia.4 These effects may occur
during burial in an avalanche of snow. Hypothermia often.occurs in burial in
an avalanche. The face is often the only area unprotected by clothing and in
direct contact with the snow, which may be important as it is the face
that triggers the diving reflex. This is unlike immersion in cold water,
when cooling is more uniform. During immersion water may enter the
nasopharynx, causing cooling of the brain, or may be inhaled, causing rapid
cooling of the heart and brain before circulation stops. Although this would
not occur during burial in snow, snow has been found packed in the mouth
and nose and may be inhaled, possibly with similar effects (N J MacDonald,
personal observations).

I thank Dr M Harris of Northwick Park Hospital for his help in preparing
this report.
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Gynaecomastia induced by phenytoin in
men with epilepsy
Long term anticonvulsant treatment may be associated with loss of libido
and gonadal dysfunction.'2 Changes in sex hormone binding globulin and
free testosterone concentrations may explain these phenomena.'34 We-
recently observed gynaecomastia in five men receiving long term anti-
convulsant treatment, phenytoin being common treatment in all five cases.

Case reports

CaseI-A 42 year old man with chronic temporal lobe epilepsy ofseveral years'
duration who had taken phenytoin 100 mg thrice daily for five years and
carbamazepine 200 mg thrice daily developed a tender lump in the right breast
and enlargement of the left breast. There was no loss of libido, and the genitalia
were clinically normal. Plasma prolactin concentration was normal. The breast
lump was excised, and histological examination showed benign hyperplasia.
When phenytoin was stopped his gynaecomastia resolved.

Case 2-A 20 year old man with a two year history of infrequent major seizures
had been treated with phenytoin 300 mg daily since the diagnosis of epilepsy and
valproate 200 mg daily. He developed tender enlargement of-both breasts; libido
was undisturbed, and the genitalia were normal. Carbamazepine was substituted
for phenytoin, and the gynaecomastia resolved.

Case 3-A 36 year old man with a 16 year history of infrequent generalised
convulsions had received phenytoin 300 mg daily since the diagnosis of epilepsy
with clobazam 20 mg at night. During the past four years he had been noted to
have moderate gynaecomastia. Genitalia and secondary sexual characteristics
were normal, and there were no other abnormalities. His libido was normal.

Case 4-A 42 year old man with a 36 year history of epilepsy associated with a
right temporal focus on electroencephalography complained of impotence and
breast enlargement. He had received phenytoin 300 mg daily for over 20 years.
His libido was normal. Clinical examination confirmed moderate gynaecomastia;
there were no other abnormalities.

Case 5-A 32 year old man with a 10 year history offocal temporal lobe fits and
generalised convulsions had moderate gynaecomastia. He described normal
libido, and secondary sexual characteristics were normal. Treatment had
consisted of phenytoin 300-400 mg daily for 10 years and phenobarbitone.

Results of liver function tests were normal in all patients. The table shows
hormonal data for three patients (cases 3, 4, and 5). The phenytoin concentrations
in all five patients were in or below the usual therapeutic range; in only one patient
(case 4) were toxic values recorded occasionally. Apart from transient ataxia in
this patient and minor gum hyperplasia in case 3 there were no other signs ofdrug
toxicity.

Comment

The resolution of gynaecomastia when phenytoin was stopped in cases 1
and 2 suggested a causal relation with this drug and raised the possibility that
phenytoin was responsible for the gynaecomastia-in the remaining three
patients, who underwent more detailed endocrine assessment.
A possible mechanism is provided by reports of a reduction in circulating

free testosterone concentration in patients receiving long term treatment

Sex steroid and gonadotrophin concentrations in three patients

Normal range Case 3 Case 4 Case 5

Total testosterone* (nmol/l) 10-4-34-7 22-0 22-0 14-0
Total 17,B oestradiol* (pmol/l) 14-180 159 168 200
Sex hormone binding globulint (nmol/l) 10-50 69 43 15
Luteinising hormonef (IU/I) 2-10 8-1 22-1 5-0
Follicle stimulating hormone (lU/i) 2-5 13-7 9-7 0 9
Freeandrogenindex§ median75-2 31-9 51-2 93-3
Free oestrogen indexll median 037 0-23 0-39 1-33
Prolactin (mU/1) <360 465 137 55

*St Thomas's Hospital SAS assay.
tMethod in ref 3.
tChelsea kit.
§Testosteronex 100/sex hormone binding globulin.
Oestradiolx0 1/sex hormone binding globulin.

with various anticonvulsants.'4 The free androgen index was low, gonado-
trophin concentration raised, and free oestrogen index normal in cases 3 and
4, whereas in case 5 the free androgen index was normal but the free
oestrogen index raised. The data are consistent with the hypothesis that
phenytoin treatment decreases free testosterone concentration as a result of
increasing the concentration of sex hormone binding globulin and induces
increased conversion of testosterone to 17( oestradiol. Gynaecomastia may
result from either one or a combination of these effects5 and, with loss of
libido and subfertility, should be borne in mind as a possible side effect of
long term treatment with phenytoin. One patient (case 3) had a slightly
raised plasma prolactin concentration; two others (cases 4 and 5) had normal
concentrations. Although certain anticonvulsants have been associated with
increased plasma prolactin concentrations,2 this does not seem to have been
relevant to the gynaecomastia observed in our patients.

We are grateful to Dr J Wright for referring two of the patients (cases 1 and 2).
We also thank Dr H L J Makin and the staff ofthe steroid laboratory, department
of chemical pathology, for the hormone assays.
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Severe cholestasis associated with
stanozolol
Although stanozolol has been in clinical use for over 20 years, the Committee
on the Safety of Medicines knows of only four cases of jaundice associated
with it and only one case has been reported. ' We report on three patients
with severe cholestatic jaundice, two with associated renal failure, in whom
stanozolol was the only agent that could be implicated.

Case reports

All three patients presented with jaundice and pruritus. Their history and
examination did not show any evidence of liver disease, and none had previously
experienced any adverse drug reactions. In all cases hepatitis A and B
were excluded by specific serological tests. Autoantibodies, including anti-
mitochondrial antibody, were also absent in cases 1 and 2. Extrahepatic
obstruction was excluded by operative cholangiography in case 1, ultrasono-
graphy and endoscopic cholangiography in case 2, and ultrasonography alone in
case 3.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.294.6572.612 on 7 M

arch 1987. D
ow

nloaded from
 

http://www.bmj.com/

