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Virilization caused by ovarian nodular
hyperthecosis in a postmenopausal woman
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A 55-year-old woman (gravida 0) was referred to the endocrine
clinic with increasing facial hair necessitating laser removal, acne,
deepening of voice and increased libido for more than 1 year.
Although menopause had occurred 5 years earlier, she did not
have hot flushes. She was not taking any anabolic-androgenic
steroids or progestins but was taking candesartan, hydrochloro-
thiazide and amlodipine for high blood pressure, and levothyrox-
ine for hypothyroidism. On physical examination, she had facial
acne, receding hairline and coarse hair on her lip, chin, chest,
upper abdomen, lower abdomen, upper arm, forearm, thigh,
lower leg, upper back and lower back. Her body mass index was
30. The remainder of her examination, including pelvic examina-
tion, was normal.

Initial hormonal evaluation showed an elevated blood total
testosterone of 9.3 (normal 0.35-2.7) nmol/L and androstenedi-
one of 11.8 (normal 1.5-10.1) nmol/L. Her sex hormone binding
globulin, 17-hydroxyprogesterone and adrenocorticotropic
hormone (ACTH) levels were within normal limits. Her follicle-
stimulating hormone and luteinizing hormone levels were in
the menopausal range. A dexamethasone suppression test
showed cortisol at 37 nmol/L after 1 mg dexamethasone (nor-
mal response < 50 nmol/L). Repeat testosterone levels con-
firmed elevated levels (5.96, 7.33 and 8.51 nmol/L).
Transvaginal ultrasound and a magnetic resonance imaging
(MRI) examination of
her abdomen and pel-
vis showed a small
uterine leiomyoma of
11 x 8 x 13 mm, and
normal small ovaries.
We saw no ovarian
tumour or adrenal
mass. These results
suggested that the
source of elevated
blood testosterone
was her ovaries.

Given the possibil-
ity of an androgen-
producing tumour in
the patient’s ovaries
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Key points

® |n perimenopausal and especially postmenopausal women,
rapidly progressing hirsutism and virilization could be a result of
ovarian hyperthecosis or androgen-secreting ovarian tumour.

® Theincidence of ovarian hyperthecosis, adrenal or androgen-
producing ovarian tumour among hyperandrogenic women is
less than 1%.

e The diagnosis is made by peripheral blood tests for ovarian and
adrenal hormones and imaging and, if possible, with adrenal
and ovarian vein blood sampling.

® Inyoung women, unilateral ovarian hyperthecosis can be
treated with just unilateral oophorectomy, whereas
postmenopausal women are treated with bilateral salpingo-
oophorectomy with or without hysterectomy to reduce the
incidence of ovarian cancer.

that appeared normal on imaging, we referred her to a repro-
ductive surgeon (T.T.). We also referred her to an interven-
tional radiologist (L.-M.B.), who performed ovarian and adre-
nal venous blood sampling (Figure 1A). Testosterone levels
from her right adrenal, left adrenal and left ovarian vein were
8.26, 13.34 and 46.26 nmol/L, respectively, and from her right
ovarian vein were very high (970.56 nmol/L).

Figure 1: (A) Blood sampling from the right ovarian vein of a 55-year-old woman. White arrowheads: Ovarian veins.
White arrow: tip of blood sampling microcatheter. (B) Nodular hyperthecosis: luteinized stromal cells (yellow arrows).
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The patient had laparoscopic removal of her uterus and both
adnexae. She chose hysterectomy because this would allow her
to have estrogen replacement therapy without progesterone,
and bilateral salpingectomy would reduce the incidence of epi-
thelial ovarian cancer by half.

Her right and left ovaries measured 4.2 x 1.5 x 1.3 cm and 3.8 x
1.2 x 0.9 cm, respectively, within normal limits. Histopathologic
examination showed nodular hyperthecosis, with the largest
cluster of 1 cm in the right ovary and 0.8 cm in the left ovary
(Figure 1B).

Three weeks after surgery, the patient reported improvement
of her acne, and her total testosterone level was less than
0.35 nmol/L. She started to have hot flushes and we prescribed
0.06% estradiol gel, 1.25 g/d. Her blood pressure and anti-
hypertensive medications remained unchanged. At 6 months’
follow-up, her acne had completely disappeared, with just a few
remaining facial hairs.

Discussion

Androgens in women are produced by the adrenal glands or ovar-
ies.2 The most common cause of hyperandrogenism is polycystic
ovarian syndrome, which occurs in women of reproductive age,
with only a slight increase of testosterone level and polycystic
ovaries seen on imaging. Another possibility is nonclassic congeni-
tal adrenal hyperplasia, in which the level of 17-hydroxyprogester-
one is elevated.® Congenital adrenal hyperplasia is found in
1%-2% of premenopausal women with hyperandrogenism.* In our
patient, finding a normal level of ACTH with appropriate cortisol
suppression after 1 mg dexamethasone ruled out Cushing syn-
drome. Although rare, an adrenal tumour was a remote possibility,
but there was no adrenal abnormality on MRI (Table 1).

By collecting venous blood from the ovaries and adrenal
glands, we could determine the source of elevated androgen.®
Interventional radiologists may sample the adrenal vein to

Table 1: Causes of hirsutism and virilization*

Cause Clinical feature

latrogenic

Exogenous anabolic-androgenic Hirsutism to virilization

steroids or progestins

Adrenal source

Congenital adrenal hyperplasia Hirsutism

Cushing disease Hirsutism

Androgen-producing adrenal tumour Virilization
Ovarian source

Polycystic ovarian syndrome Hirsutism

Androgen-producing ovarian tumour Rapidly progressing

hirsutism to virilization

Ovarian hyperthecosis Rapidly progressing

hirsutism to virilization

*Virilization is severe hirsutism with evidence of masculinization.

detect an aldosterone-producing adrenal adenoma in patients
with hypertension.® Gonadal vein blood sampling is not done
routinely, although we often cannulate the ovarian veins when
treating pelvic congestion syndrome in order to embolize and
sclerose the veins.

In perimenopausal and especially postmenopausal women,
rapidly progressing hirsutism and virilization may be a result of
ovarian hyperthecosis or an androgen-secreting ovarian
tumour.” Nests of luteinized theca cells in the ovarian stroma
may form distinct nodules, which produce androgen. The
affected ovary is usually enlarged, but not always. Unlike ovar-
ian tumours, hyperthecosis is not associated with hypervascu-
larization and, because luteinized stromal cells and normal
ovarian stroma have similar consistency, it can be difficult to
identify the problem on ultrasound and Doppler ultrasound.
Our patient had “normal small ovaries” on ultrasound but, as
postmenopausal ovaries are smaller than those in women of
reproductive age, they may in fact have been relatively
enlarged. The incidence of ovarian hyperthecosis or adrenal or
androgen-producing ovarian tumours among hyperandrogenic
women is less than 1%.

As testosterone is aromatized to estradiol, our patient experi-
enced menopausal symptoms only after removal of her ovaries.
Unopposed elevated estrogen levels increase the risk of
endometrial hyperplasia or cancer.® In younger patients, we
could treat unilateral ovarian hyperthecosis with unilateral
oophorectomy, but patients who are postmenopausal may have
bilateral salpingo-oophorectomy with or without hysterectomy,
to reduce the incidence of ovarian cancer.

Hirsutism is fairly common. However, virilization or severe
hirsutism with evidence of masculinization should be further
investigated as it may be a result of adrenal or ovarian tumour.
The diagnostic pathway includes peripheral blood tests for ovar-
ian and adrenal hormones, imaging, and adrenal and ovarian
blood sampling, if possible.
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