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Case Report
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Mild clinical signs of hyperandrogenism such as hirsutism may appear during the menopausal transition as part of the normal
aging process, but the development of frank virilization suggests a specific source of androgen excess. We report a case of a 68-year-
old woman with signs of virilization that had started 6 months before. Clinical analyses revealed high levels of serum testosterone
for a postmenopausal woman. Pelvic MRI and abdomen CT showed no evidence of ovarian and adrenal tumor. Postmenopausal
hyperandrogenism can be the result of numerous etiologies ranging from normal physiologic changes to ovarian or rarely adrenal
tumors. Our patient was found to have iatrogenic hyperandrogenism. This condition is rarely reported cause of virilization.

1. Introduction

The postmenopausal ovary remains hormonally active and
secreting significant amounts of androgens and relatively less
estrogens many years after menopause [1]. Although estro-
gen levels are reduced abruptly after menopause, androgen
secretion declines gradually with aging and is maintained
until later stages of life [2, 3]. Androgen secretion in pre-
and postmenopausal ovaries depends on LH stimulation. The
very high gonadotropin levels of menopause could maintain
ovarian androgen production [2, 3]. This imbalance between
estrogens and androgens after menopause is amplified further
by the evolving decrease in sex hormone binding globulin
(SHBG) concentrations and the subsequent increase of free
androgen index [4]. As a result, menopause may be accompa-
nied by the appearance of a few terminal hairs in the face and
by a decrease in body and scalp hair that can be considered
part of the normal menopausal process [5].

The development of true hirsutism (defined as the
presence of excessive terminal hair in androgen-dependent
areas), alopecia, or acne should not be considered normal
in postmenopausal women. The main differential diag-
nosis of androgen excess in postmenopausal women is
either tumoral causes, namely, androgen-secreting ovarian
or adrenal tumors, or nontumoral causes, that is, polycystic

ovarian syndrome, hyperthecosis, Cushing’s syndrome, con-
genital adrenal hyperplasia, and iatrogenesis [6].

When hirsutism is accompanied by signs of viriliza-
tion such as severe balding, deepening of the voice, or
clitoromegaly, an underlying androgen-secreting tumor that
may be malignant must be ruled out.

Here, a 68-year-old postmenopausal case with virilization
is presented with a discussion referenced to the medical
literature.

2. Case Report

A 68-year-old female was admitted in our clinic with com-
plaints like gradually increased hirsutism and deepening
of the voice. She was menopause at 52 years old and she
has eight children. The medical history of the case showed
that she was followed up due to hypertension for 5 years
and had good tension control with telmisartan 80 mg daily.
Also medical history of the case showed that she was
diagnosed with osteoarthrosis and used some creams which
contain probably nonsteroidal anti-inflammatory drugs but
she does not remember the names of this drugs. She did
not have any outstanding condition in family history. Her
arterial blood pressure was measured as 140/90 mmHg, pulse
was 84 beats/min, and body temperature was 36.9°C in
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TaBLE 1: Hormonal profiles of case.

Normal range Result
Follicle stimulating 267-133411U/L  30,091U/L
hormone
Luteinizing hormone 10,39-64,57 IU/L 13,04 IU/L
Estradiol 0-73,42 pmol/L 55,06 pmol/L
Total testosterone 0,38-1,97 nmol/L 25,40 nmol/L
Sex hormone binding 19,8-1552nmol/L 43,1 nmol/L
globulin
Progesterone 0-636 pmol/L 318 pmol/L
17 OH progesterone 605-2723 pmol/L 302,57 pmol/L
Adrenocorticotropin 0-10 pmol/L 3,3 pmol/L
hormone
Cortisol 100-535 nmol/L 330 nmol/L
Img dex?methasone 0-50 nmol/L 2,7 nmol/L
suppression test
Dehydroepiandrosterone )76 540 ymol/L. 508 nmol/L

sulfate

her physical examination. Her face was plethoric and in
her skin there was hirsutism especially in upper lip, chin,
and upper abdomen areas. In these areas Ferriman-Gallwey
score was 4. Abdomen and cardiovascular and respiratory
system were also observed to be normal. There was no
clitoromegaly or temporal baldness. In the hemogram of
our case, polycythemia was observed (hemoglobin: 18 g/dL,
hematocrit 54%). The electrolyte levels and biochemical
levels were revealed to be normal. Testosterone was found
to be 25,40 nmol/L in our case who was suspected to
have hyperandrogenism due to the existent clinical pattern
(testosterone normal range for women: 0,38-1,97 nmol/L).
The other hormonal parameters were shown in Table 1. The
case was hospitalized for differential diagnoses of hyper-
androgenism including polycystic ovary syndrome (PCOS),
congenital adrenal hyperplasia (CAH), Cushing’s syndrome,
and benign and malignant androgen-secreting ovarian and
adrenal tumors. 17 OH progesterone level was detected
302,57 pmol/L and diagnosis of CAH was excluded. 1mg
dexamethasone suppression test was detected 2,7 nmol/L
and Cushings syndrome was excluded. Pelvic MRI and
abdomen CT for androgen-secreting ovarian and adrenal
tumors revealed that there was no adrenal and ovarian
mass. In this imaging study right and left ovaries sizes,
respectively, were 22 x 12mm and 22 x 14 mm and adrenal
configuration and size were normal. On the 4th day of her
hospitalization, the control testosterone levels were detected
12 nmol/L. Testosterone levels were decreased every other
day, respectively, 7,4 nmol/L, 4,3 nmol/L, and 2,1 nmol/L. This
gradual decrease in testosterone levels was suggested to
be due to exogenous androgen exposed. In our interview
with the patient’s husband it was showed that he has used
transdermal testosterone gel since a year for impotence.
Hyperandrogenism in our cases could be passed from her
husband application region by skin contact. Our patient’s
husband has hidden his illness from patient and he said that
he uses this gel for myalgia. Our patient has been using
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the husband’s transdermal testosterone gel unconsciously for
knee pain for 6 months.

3. Discussion

Mild hirsutism and alopecia in postmenopausal women can
be considered part of the normal menopausal process [5]. The
development of true hirsutism, alopecia, or acne should not
be considered normal in postmenopausal women. The main
differential diagnoses of androgen excess in postmenopausal
women are polycystic ovary syndrome (PCOS), congenital
adrenal hyperplasia (CAH), Cushing’s syndrome, benign and
malignant androgen-secreting ovarian and adrenal tumors,
and iatrogenic causes [6].

PCOS is the most common cause of hyperandrogenism
in women at reproductive age and diagnostic criteria are
well defined in premenopausal women [7]. However, PCOS
in postmenopausal women is not well defined, as no robust
criteria are currently available and only recently age-based
criteria for the definition of PCOS have been proposed [7-9].
In women with PCOS symptoms usually start in adolescence
and gradually progress during reproductive years [10]. Our
case’s hirsutism occurred six months ago and deepening of
the voice is concomitant with this symptom. Virilization
symptoms and very high testosterone levels suggested exclud-
ing PCOS.

Congenital adrenal hyperplasia (CAH) is another cause of
hyperandrogenism. Enzymatic deficiencies causing adrenal
hyperplasia and excessive androgen production are mainly
due to 21-hydroxylase and rarely to 33-hydroxysteroid dehy-
drogenase and 113-hydroxylase deficiencies [11-13]. Most of
CAH cases are diagnosed and treated at a much younger age
[14]. High testosterone levels such as our cases can be seen in
simple virilizing or salt losing forms of CAH; however, these
forms of CAH are associated with adrenal insufficiency and
high ACTH, both of which the patient did not have.

Nonclassic adrenal hyperplasia (NCAH) arising from 21-
hydroxylase deficiency is found in 1-10% of hyperandrogenic
women depending on ethnicity and is associated with ele-
vated 17-hydroxy-progesterone and adrenal androgen levels
[11]. The prevalence of hirsutism in women with NCAH
increases with age and the degree of hyperandrogenism may
worsen in postmenopausal women [15]. In our case’s med-
ical history hirsutism occurred six months ago and before
six months there was not any compliant of hirsutism. In
reproductive her menscycles are regular along reproductive
age. There was no adrenal hyperplasia or nodular lesion in
abdomen CT and 17 OH progesterone levels were normal
range. For these reasons NCAH was excluded.

Cushing’s syndrome (CS) may also be diagnosed after
menopause and cause symptoms or signs of androgen excess.
Hirsutism can be found in approximately 50% of patients with
CS mainly attributed to adrenal androgen excess; endogenous
hypercortisolism also correlates positively with free androgen
levels probably due to SHBG reduction [16]. In contrast to CS
secondary to adrenal carcinomas, signs of hyperandrogenism
are usually mild in women with the adrenocorticotropin-
(ACTH-) dependent CS and are virtually absent in women
with adrenal adenomas [17]. There was no adrenal mass in
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adrenal CT and 1 mg dexamethasone suppression test was
detected 2,7 nmol/L and Cushing’s syndrome was excluded.
When hirsutism is more severe and accompanied by
symptoms or signs of virilization, ovarian hyperthecosis,
adrenals, or the ovarian tumors should be excluded [6, 18].

The main nontumoral cause of postmenopausal ovar-
ian biochemical hyperandrogenism seems to be ovarian
hyperthecosis [19]. Hyperthecosis is a severe form of PCOS
and results from an overproduction of androgens in the
ovarian stromal cells [20]. Women typically present with
slowly progressive acne and hirsutism (e.g., excessive male
pattern hair growth), and they are likely to be virilized [21].
Although the exact aetiology is unclear, some authors claim
that hyperthecosis in postmenopausel women originate from
elevated gonodotrophin productions. Patients with hyperthe-
cosis typically have normal serum dehydroepiandrosterone
sulfate (DHEA sulfate) concentrations [22, 23]. Ultrasonog-
raphy in women with hyperthecosis usually shows a bilateral
increase in ovarian stroma and the ovaries appear more solid
[24]. Similarly MRI findings in ovarian hyperthecosis include
symmetric bilateral ovarian enlargement [25]. Serious hyper-
androgenemia, virilization symptoms, and normal DHEAS
levels suggested hyperthecosis in our case but in pelvic MRI
showed atrophic ovaries.

Tumorous hyperandrogenism is suspected when testos-
terone levels are greater than 3,5-5nmol/L and is usually
associated with abrupt onset and rapid evolution of symp-
toms or virilization [26]. Adrenal androgen-secreting tumors
are rare but highly suggestive of malignancy. These tumors
are easily identified on imaging techniques. Patients with
adrenal androgen-secreting tumors typically have elevated
serum dehydroepiandrosterone sulfate (DHEA sulfate) con-
centrations [27]. In our case DHEAS levels was normal and
adrenal imaging did not detect any mass.

Androgen-producing ovarian tumors include lipoid, Ley-
dig cell, granulosa-theca cell, and Sertoli-stromal cell tumors.
These tumours are rare representing only 10% of all ovarian
tumours [28, 29]. Ovarian androgen-secreting tumors are
not easily identified in imaging techniques. Their ultrasono-
graphic aspect depends on tumor type and ultrasonography
studies for Sertoli-Leydig, steroid cell tumors, and thecomas
have been reported negative in postmenopausal women [30-
33]. Rapidly progressive virilization symptoms and very high
testosterone levels suggested tumoral causes. Negativity of
ovarian imaging does not exclude ovarian malignancy. Ovar-
ian sampling, bilateral oophorectomy, or GnRH analogue
treatment is suggested in these cases. Ovarian sampling is
very difficult and invasive and, even at the best centers,
sampling can accurately localize the ovarian tumor only 66%
of the time [34].

We detected serious decrease in control testosterone
levels. This condition, before further investigation, was sug-
gested exogenous androgen exposed. Testosterone levels were
decreased gradually every other day. Our patient has been
using the husband’s transdermal testosterone gel uncon-
sciously for knee pain for 6 months. Iatrogenic or self-
administration of androgenic drugs and supplements can
induce symptoms and signs of hyperandrogenism via an

increase in circulating androgen levels or an intrinsic andro-
genic activity of the drug. Drugs most commonly responsible
include androgens, anabolic steroids, and antiepileptics [35].
Several case reports show that topical androgens may result in
clinical syndromes of hyperandrogenism in exposed children
and women [36].

In conclusion, iatrogenic causes of hyperandrogenemia
should be kept in mind in differential diagnosis of hyperan-
drogenemia. Hospitalization to prevent from exposure and
sequential testosterone level measurement can help in this
condition’s diagnosis.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] R.H. Fogle, E Z. Stanczyk, X. Zhang, and R.J. Paulson, “Ovarian
androgen production in postmenopausal women,” Journal of
Clinical Endocrinology and Metabolism, vol. 92, no. 8, pp. 3040-
3043, 2007.

[2] A.V.Sluijmer, M. J. Heineman, F. H. de Jong, and J. L. H. Evers,
“Endocrine activity of the postmenopausal ovary: the effects of
pituitary down-regulation and oophorectomy,” The Journal of
Clinical Endocrinology ¢ Metabolism, vol. 80, no. 7, pp. 2163-
2167, 1995.

[3] E. Y. Adashi, “The climacteric ovary as a functional gona-
dotropin-driven androgen- producing gland,” Fertility and
Sterility, vol. 62, no. 1, pp. 20-27, 1994.

[4] S. Gershagen, A. Doeberl, S. Jeppsson, and G. Rannevik,
“Decreasing serum levels of sex hormone-binding globulin
around the menopause and temporary relation to changing
levels of ovarian steroids, as demonstrated in a longitudinal
study;” Fertility and Sterility, vol. 51, no. 4, pp. 616621, 1989.

[5] P.K.Thomasand D. G. Ferriman, “Variation in facial and public
hair growth in white women,” American Journal of Physical
Anthropolog, vol. 15, no. 2, pp. 171-180, 1957.

[6] M. S. Rothman and M. E. Wierman, “How should postmen-
opausal androgen excess be evaluated?” Clinical Endocrinology,
vol. 75, no. 2, pp- 160-164, 2011.

[7] R.S. Legro, S. A. Arslanian, D. A. Ehrmann et al., “Diagnosis
and treatment of polycystic ovary syndrome: an endocrine soci-
ety clinical practice guideline,” Journal of Clinical Endocrinology
and Metabolism, vol. 98, no. 12, pp. 4565-4592, 2013.

[8] D.Shah and S. Bansal, “Polycystic ovaries-beyond menopause,”
Climacteric, vol. 17, no. 2, pp. 109-115, 2014.

[9] S. Alsamarai, J. M. Adams, M. K. Murphy et al., “Criteria for
polycystic ovarian morphology in polycystic ovary syndrome
as a function of age,” The Journal of Clinical Endocrinology &
Metabolism, vol. 94, no. 12, pp. 4961-4970, 2009.

[10] R. Pasquali and A. Gambineri, “Polycystic ovary syndrome: a
multifaceted disease from adolescence to adult age,” Annals of
the New York Academy of Sciences, vol. 1092, pp. 158-174, 2006.
R. Azziz, L. A. Sanchez, E. S. Knochenhauer et al., “Andro-
gen excess in women: experience with over 1000 consecutive

patients,” Journal of Clinical Endocrinology and Metabolism, vol.
89, no. 2, pp. 453-462, 2004.

(11



(12]

(16]

(17]

(19]

(20]

(21]

(22]

(23]

(25]

(26]

R. Azziz, E. L. Bradley Jr., H. D. Potter, and L. R. Boots,
“3f-hydroxysteroid dehydrogenase deficiency in hyperandro-
genism,” American Journal of Obstetrics & Gynecology, vol. 168,
no. 3 I, pp. 889-895, 1993.

R. Azziz, L. R. Boots, C. R. Parker Jr.,, E. Bradley Jr., and H.
A. Zacur, “115-Hydroxylase deficiency in hyperandrogenism,”
Fertility and Sterility, vol. 55, no. 4, pp. 733-741, 1991.

P. W. Speiser, R. Azziz, L. S. Baskin et al, “Congenital
adrenal hyperplasia due to steroid 21-hydroxylase deficiency:
an Endocrine Society clinical practice guideline;” Journal of
Clinical Endocrinology and Metabolism, vol. 95, no. 9, pp. 4133-
4160, 2010.

C. Moran, R. Azziz, E. Carmina et al., “21-hydroxylase-deficient
nonclassic adrenal hyperplasia is a progressive disorder: a mul-
ticenter study;,” American Journal of Obstetrics & Gynecology,
vol. 183, no. 6, pp. 1468-1474, 2000.

G. A. Kaltsas, M. Korbonits, A. M. Isidori et al., “How common
are polycystic ovaries and the polycystic ovarian syndrome in
women with Cushing’s syndrome?” Clinical Endocrinology, vol.
53, no. 4, pp. 493-500, 2000.

C. Bertagna and D. N. Orth, “Clinical and laboratory findings
and results of therapy in 58 patients with adrenocortical tumors
admitted to a single medical center (1951 to 1978),” American
Journal of Medicine, vol. 71, no. 5, pp. 855-875, 1981.

M. Alpanés, J. M. Gonzalez-Casbas, J. Sinchez, H. Pidn, and H.
E Escobar-Morreale, “Management of postmenopausal viriliza-
tion,” Journal of Clinical Endocrinology and Metabolism, vol. 97,
no. 8, pp. 2584-2588, 2012.

S. Vaikkakara, E. Al-Ozairi, E. Lim et al., “The investi-
gation and management of severe hyperandrogenism pre-
and postmenopause: non-tumor disease is strongly associated
with metabolic syndrome and typically responds to insulin-
sensitization with metformin,” Gynecological Endocrinology,
vol. 24, no. 2, pp. 87-92, 2008.

S. S. Braithwaite, B. Erkman-Balis, and T. D. Avila, “Post-
menopausal virilization due to ovarian stromal hyperthecosis,”
Journal of Clinical Endocrinology and Metabolism, vol. 46, no. 2,
pp. 295-300, 1978.

S. H. Geist and J. A. Gaines, “Diffuse luteinization of the ovaries
associated with the masculinization syndrome,” The American
Journal of Obstetrics and Gynecology, vol. 43, no. 6, pp. 975-983,
1942.

R. Lindgren, C. Gunnarsson, A. Jakobsson, and M. Hammar,
“Hypersecretion of ovarian androgens may be gonadotrophin
dependent many years after menopause,” Maturitas, vol. 34, no.
1, pp. 43-46, 2000.

E. Krug and S. L. Berga, “Postmenopausal hyperthecosis:
functional dysregulation of androgenesis in climacteric ovary;,”
Obstetrics & Gynecology, vol. 99, no. 5, pp. 893-897, 2002.

P. Rousset, A. Gompel, S. Christin-Maitre et al., “Ovarian
hyperthecosis on grayscale and color Doppler ultrasound,”
Ultrasound in Obstetrics and Gynecology, vol. 32, no. 5, pp. 694-
699, 2008.

A. B. Rosenkrantz, D. Popiolek, G. L. Bennett, and E. M. Hecht,
“Magnetic resonance imaging appearance of ovarian stromal
hyperplasia and ovarian hyperthecosis,” Journal of Computer
Assisted Tomography, vol. 33, no. 6, pp. 912-916, 2009.

C.I. Friedman, G. E. Schmidt, M. H. Kim, and J. Powell, “Serum
testosterone concentrations in the evaluation of androgen-
producing tumors,” The American Journal of Obstetrics and
Gynecology, vol. 153, no. 1, pp. 44-49, 1985.

Case Reports in Endocrinology

[27] R. Libe, A. Fratticci, and J. Bertherat, “Adrenocortical cancer:
pathophysiology and clinical management,” Endocrine-Related
Cancer, vol. 14, no. 1, pp. 13-28, 2007.

[28] K. Ireland and J. D. Woodruff, “Masculinizing ovarian tumors,”
Obstetrical & Gynecological Survey, vol. 31, no. 2, pp. 83-111,
1976.

[29] H. Fox, “Sex cord-stromal tumours of the ovary,” The Journal of
Pathology, vol. 145, no. 2, pp. 127-148, 1985.

[30] E. K. Outwater, B. Marchetto, and B. J. Wagner, “Virilizing
tumors of the ovary: imaging features,” Ultrasound in Obstetrics
and Gynecology, vol. 15, no. 5, pp. 365-371, 2000.

[31] O. A. Sanz, P. R. Martinez, R. T. Guarch, M. J. I. Goiii, and J.

L. Z. Alcazar, “Bilateral Leydig cell tumour of the ovary: a rare

cause of virilization in postmenopausal patient,” Maturitas, vol.

57, no. 2, pp. 214-216, 2007.

D. Sanyal, W. G. Taylor, and M. I. Otter, “Bilateral thecomata in

ovaries with normal ultrasonographic and radiological appear-

ances, presenting with postmenopausal hirsutism and virilism,”

Journal of Obstetrics & Gynaecology, vol. 23, no. 4, pp. 457-458,

2003.

[33] E. Cserepes, N. Sziics, P. Patkos et al., “Ovarian steroid
cell tumor and a contralateral ovarian thecoma in a post-
menopausal woman with severe hyperandrogenism,” Gyneco-
logical Endocrinology, vol. 16, no. 3, pp. 213-216, 2002.

[34] E.D.Levens, B. W. Whitcomb, J. M. Csokmay, and L. K. Nieman,
“Selective venous sampling for androgen-producing ovarian
pathology,” Clinical Endocrinology, vol. 70, no. 4, pp. 606-614,
2009.

[35] K. A. Martin, R. J. Chang, D. A. Ehrmann et al., “Evaluation
and treatment of hirsutism in premenopausal women: an
endocrine society clinical practice guideline,” Journal of Clinical
Endocrinology and Metabolism, vol. 93, no. 4, pp. 1105-1120,
2008.

[36] C.Rolf, U.Knie, G. Lemmnitz, and E. Nieschlag, “Interpersonal
testosterone transfer after topical application of a newly devel-
oped testosterone gel preparation,” Clinical Endocrinology, vol.
56, 10. 5, pp. 637-641, 2002.

(32



