
Several groups have attempted to investigate the effect of
vasectomy on the endocrine function of the human testis.30-37
The results have been conflicting and difficult to interpret
because the changes may have been due to alterations in the
sensitivity of the assay.35 Nevertheless, it does seem that
hormone concentrations remain within the normal range after
vasectomy, though seasonal variations seem to be lost.38

Clearly, then, we need to learn much more about the effect
of vasectomy on seminiferous tubules. We need to know
about the possibility of different forms of testicular change in
different people, predisposing factors such as a history of
orchitis or a personal or family history ofautoimmune disease,
and the relation between the formation of sperm granulomas
and testicular changes in man. Most importantly, however,
we need further studies to define the risk of testicular cancer
after vasectomy and to identify causal factors.
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Hirsutism

Treatable and usually caused by the polycystic ovary syndrome

In the past decade the polycystic ovary has emerged clearly as
the source of excess androgens in most hirsute women,' and
the establishment of effective antiandrogen treatment, com-
bining oestrogen with cyproterone acetate,2 has resulted in an
increased demand for treatment by patients and doctors. We
now enter an era in which the long term safety of treatment
must be determined to provide a more accurate assessment of
the risk-benefit ratio of hormone treatment.

Until recently most patients with excess hair growth were
labelled as having idiopathic hirsutism because they had no
discernible abnormality of the menstrual cycle or of gonado-
trophin or androgen secretion. Two lines of investigation have
altered our understanding of the pathogenesis of hirsutism.
Firstly, the total serum testosterone concentration, which is
normal in many hirsute patients, has been shown to be an
inaccurate reflection of androgen production. More subtle
investigation has shown that excess androgen concentrations
exist in nearly all patients.3'5 Moreover, specific venous

sampling has shown the ovary rather than the adrenal gland to
be the source ofandrogen excess.' Secondly, ultrasonographic
examination ofthe ovary has shown the typical morphology of
the polycystic ovary in 92% of women with hirsutism.7 Most
hirsute women have symptomatic and biochemical hyper-
androgenism together with polycystic ovaries. Hirsutism is
therefore one of the components of the polycystic ovary
syndrome, even when the menstrual cycles and gonado-
trophin concentrations are normal.
Many investigators have been tempted by the notion of a

single mechanism to explain hyperandrogenism, but it is
probably the result of defects in several metabolic and
endocrine pathways. Induction of excessive synthesis of
ovarian androgens through stimulation by luteinising hor-
mone,8 9 insulin,910 or corticotrophin'" or through overactivity
of the cytochrome P-450c 17a enzyme complex'2 have all been
postulated. Applying molecular techniques to the study of
hormone production should define subgroups ofwomen with
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hirsutism in whom specific genetic defects underlie their
symptoms. 1'

Hirsute women tend to be more obese than non-hirsute
women,8 although the relation between obesity and excess
hair growth is complex. In hirsute women there is a direct
correlation between body mass index and the total serum
testosterone concentration despite a fall in the concentration
of sex hormone binding globulin in obese people.'4 Possibly
the hyperinsulinaemia of obesity lowers the sex hormone
binding globulin concentrations" and also stimulates the
theca cells of the ovary to secrete more androgen in response
to luteinising hormone.'6 In addition, increased release of
adrenocorticotrophin may contribute to excess androgen in
obesity.'7 The practical implications are, however, clear:
weight loss must be a priority in treating overweight women
with excess hair growth. Raised serum insulin concentrations
and deranged lipid profiles'8 are also more prevalent in lean
women with the polycystic ovary syndrome than in women
with normal ovaries.9"6 The cause of this hyperinsulinaemia is
not clear but the consequence may be to increase the risk of
cardiovascular disease in hirsute women.'8 These processes,
and the effect of treatments on them, require further
evaluation.
The physical treatments of shaving, bleaching, and elec-

trolysis are all complementary to antiandrogen treatment and
do not stimulate hair growth. Only one preparation is licensed
in Britain for treating hirsutism: Dianette contains 35 [tg of
ethinyloestradiol, which suppresses ovarian androgen pro-
duction and raises the concentration of circulating sex
hormone binding globulin, and 2 mg of cyproterone acetate,
a progestogen and antiandrogen that competes with dihydro-
testosterone at the hair follicle. Though Dianette is an
effective maintenance treatment for many hirsute patients, it
is rarely sufficient for reversing excess hair growth. Its
components may be prescribed separately as ethinyloestradiol
(30-50 [tg) administered on days 5-26 of the menstrual cycle
and cyproterone acetate (licensed for the control of libido in
male hypersexuality) 50-150 mg on days 5-15. Such anti-
androgen treatment is effective in most hirsute patients, who
usually require 12-18 months of treatment before the doses
can be reduced to maintenance levels. Patients with severe
hirsutism may require indefinite treatment with a substantial
dose of antiandrogen. Conversely, the most sensitive respon-
ders can be treated intermittently. Flutamide, a new non-
steroidal antiandrogen licensed for palliative treatment of
advanced prostatic cancer, is now available for evaluation as
an alternative to cyproterone acetate. As it is not a gestagen,
even when combined with oestrogen, it is not contraceptive.
For most women, therefore, it will need to be given with an
oral contraceptive because of potential risks to a male fetus.
An important concern in treating a benign condition is that

the treatment should be safe. Rarely is the risk-benefit ratio of
long term treatment low enough to justify the use of alter-
natives to combined oestrogen and antiandrogen treatment.
The Committee on Safety of Medicines has advised against
the long term use of spironolactone, except in certain specific
conditions, because of concern over the results of animal
studies. Glucocorticoids should be used only if a defect of

adrenal steroid synthesis is clearly shown. Analogues of
luteinising hormone releasing hormone are used as an altern-
ative and effective method of suppressing ovarian androgen
production. The nasal or parenteral route makes them
unacceptable for many patients, however, and the long term
effect on bone demineralisation is a point of concern.
The risks of combined oestrogen and antiandrogen treat-

ment may be compared with those of oral contraceptives.
With adequate patient selection (excluding those who smoke
and those with hypertension or a strong family history of
thrombosis) the incidence of cardiovascular complications in
women taking oral contraceptives is reduced. We regard a
strong family history of breast cancer as a relative contra-
indication to antiandrogen treatment and advocate a low
threshold for mammography screening in patients who need
long term combined oestrogen-antiandrogen treatment. As
treatment with cyproterone acetate may exacerbate both
hyperinsulinism and adverse profiles of cholesterol and its
subfractions associated with hirsutism'9 the need for new
approaches to treatment of this problem becomes apparent.
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