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Polycystic ovarian syndrome in identical twins
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Summary
Two 21-year-old female twins are described. They
presented simultaneously with hirsutism and oligome-
norrhoea. Investigation showed they had polycystic
ovaries, they were identical and were not cases of
post-pubertal adrenogenital syndrome.
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Case reports

Case I

She presented with a 10-month history of hirsu-
tism, developing upper lip hair, sideboards, extension
of the pubic escutcheon and oligomenorrhoea, with
cycles varying between 6 and 7 weeks.
She had had a normal menarche aged 16 years, no

previous illnesses and there was no family history of
infertility, hirsutism or obesity. Two brothers had
insulin-dependent diabetes. Her weight and secon-
dary sexual characteristics were normal. There was
no virilisation and she was normotensive. Pelvic
examination showed bilateral enlargement of her
ovaries. Ultrasound examination confirmed bilater-
ally enlarged cystic ovaries.
Her endocrine profile showed a mild elevation of

plasma testosterone, androstenedione and cannu-
lated prolactin. Urinary 17-oxo and 1 1-hydroxy-
steroids were also just higher than normal.
Plasma FSH, LH, 17-,8-oestradiol, progesterone,

17-a-hydroxyprogesterone, diurnal ACTH and corti-
sol were normal. The short synacthen test cortisol
response was normal and a mild rise (2 5 to 7 2
nmol/litre) in 17-a-hydroxyprogesterone occurred.

Case 2

She presented with 6-months hirsutism, with a
generalized increase in body hair and 1-years oligo-
menorrhoea, cycles varying from 2 to 5 months. He
menache at 16 years was normal. Secondary sexual

development and external genitalia were normal.
Pelvic examination revealed bilateral ovarian en-
largement. Ultrasound confirmed polycystic ovaries.

She had a persistently high LH level, mildly
elevated testosterone, androstenedione and prolactin.
17-oxogenic and I 1-hydroxysteroids were mildly
elevated but 17-hydroxysteroids were normal.
Plasma FSH, diurnal cortisol and the response to
short synacthen test of cortisol and 17-a-hydroxypro-
gesterone were normal. The 17-a-hydroxyprogester-
one rose from 2-1 nmol/litre to 5 5 nmol/litre over 60
min.

Genetic testing at 20 loci showed identity to give a
probability of zygosity of 099957. Karyotyping with
band Giemsa staining techniques showed a normal
46 XX pattern and no evidence of mosaicism.

Discussion

Polycystic ovarian syndrome is an ill-defined
syndrome. Its features of oligomenorrhoea, infertil-
ity, obesity and hirsutism may occur without any
cystic change in the ovary. Conversely polycystic
ovaries occur without the associated features. The
presence of mild endocrine abnormalities, in particu-
lar androgen excess, suggests that there may be a
common pattern to the disease, but its diagnosis
remains one of exclusion. There are no specific
features or tests.

Virilising ovarian and adrenal tumours, Cushing's
syndrome and the adrenogenital syndrome must be
excluded. Androgen levels are usually high in hor-
mone secreting tumours. Cushing's syndrome loses
the normal cortisol diurnal variation. More proble-
matic is the exclusion of the adrenogenital syndrome.

There are three known blocks in adrenal cortisol
production producing excessive androgen production
due to the failure of cortisol to inhibit the ACTH
drive. Their presence should be demonstrated by a
failure of cortisol to rise in response to ACTH, after
the endogenous ACTH has been suppressed with
dexamethasone. 3-,8-hydroxysteroid dehydrogenase
block results in a failure to convert pregnenolone to
progesterone increasing pregnanetriol excretion. 11-
B8-hydroxylase deficiency causes a failure to convert
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deoxycortisone to corticosterone which results
in the accumulation of deoxycortisone producing
hypertension. 21-hydroxylase deficiency is the com-
monest type of the deficiency. It prevents hydroxyla-
tion of progesterone and 17-a-hydroxyprogesterone
to 1 1-deoxycortisol causing a rise in basal 17-a-
hydroxyprogesterone. Neither patient shows evi-
dence of the homozygous state of these enzyme
deficiencies.
The problem is, does the heterozygous carrier have

identifiable abnormalities in cortisol synthesis that
can cause hirsutism and could this present post-
pubertally? Adult manifestations of incomplete 21-
hydroxylase deficiency mimicking polycystic ovarian
syndrome has been described by Lobo and Goebels-
mann (1980). They identified a subgroup of patients
with polycystic ovarian syndrome who show an
excessive rise of 17-a-hydroxyprogesterone to ACTH
stimulation. A rise from 1 ng/ml to 90 ng/ml after 60
min. A rise was not documented in normal women in
the luteal or follicular phase, or in other polycystic
women. They also showed a decreased cortisol
response but a normal 1 1-deoxycortisol response to
ACTH. This pattern was not seen in the twins
described.
The aetiology of the syndrome is obscure. There is

some evidence it is congenital and it is in this context
that its presence here in identical twins is particularly
interesting. A familial tendency is described by
Cooper et al. (1968) but this has not been noted in all
series (Stein, 1964). There are a few reports of sisters
developing it and two of identical twins being
affected (Jeffcoate, 1964; Goldzieher and Green,
1962). Neither pair are described with details of the
assessment of their diagnosis, endocrine profile nor
genetic identity. We know of no reports in non-
identical twins.

Several workers have noted chromosomal abnor-
malities. Parker et al. (1980) describe a high incidence
of mosaicism, particularly of the X chromosome and
trisomy 14. Both are rare occurrences in the general
population. Again not all authorities confirm this.

There is considerable interest in the role of
androgens. Testosterone and androstenedione levels
are usually high normal or mildly elevated and this
may explain the virilisation. Moreover there is
experimental animal evidence to show that polycystic
ovaries result secondarily to increased circulating
androgens. Adrenal, ovarian hypersecretion and
increased dermal conversion have been postulated.
However, the frequent occurrence of high LH levels,
mild elevation of prolactin and exaggerated LH
response to LRH suggest a more widespread inco-
ordination of hormonal homeostatic control possibly
secondarily to hypothalamic dysfunction. However,
just as the clinical picture varies, the endocrine
patterns are diverse and we do not as yet know how
to match the two patterns.

It seems probable that polycystic ovarian syn-
drome will be gradually whittled down as the
component diseases are identified and diagnostic
criteria evolved. At present, we are in the dark. These
twins demonstrate that the syndrome can occur in
identical twins. How it does so remains unexplained.
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