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ABSTRACT

Excessive androgen levels in women after menopause often result from an imbalance in ovarian steroid
secretion: a rapid decline in estrogen secretion associated with a slow decrease in androgen secretion,
compounded by a physiological decrease in sex hormone-binding globulin. Hyperandrogenism is
associated with a higher risk of cardiovascular events and gynecological neoplasms, also impacting the
emotional well-being of affected women. Therefore, the aim of these guidelines is to guide the clinical
physician in the appropriate clinical and biochemical evaluation of hyperandrogenism after menopause,
thus optimizing therapeutic outcomes. The most frequent consultation in this stage of life is facial
hirsutism associated with hair loss. If the onset of signs is abrupt, severe, associated with virilization and
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accompanied by serum testosterone levels in the male range, it is necessary to rule out a tumoral origin.
A thorough medical history guides the diagnosis. Determination of total testosterone using reliable
methods and imaging studies are valid tools to assist when doubts arise in the differential diagnosis.

Introduction

Hyperandrogenism is the clinical expression of increased
androgen secretion, greater sensitivity of peripheral receptors
or a combination of both mechanisms. It is clinically character-
ized by the presence of hirsutism, acne, seborrhea or andro-
genic alopecia. When this condition worsens and progresses
rapidly and deepening of the voice tone, breast atrophy, clito-
romegaly or muscular hypertrophy appears, it is termed viril-
ization, and a tumoral origin must be ruled out [1,2].

During the perimenopausal period there is a physiological
shift of an estrogenic to an androgenic state, with predominance
of the latter. This occurs due to the gradual decrease of estradiol
levels, while conversely there is an increase in androgen secretion
by the theca cells. This is accompanied by an elevation in pro-
duction by the stromal cells of the ovary as a consequence of
the physiological stimulus induced by elevated luteinizing hor-
mone (LH) levels. The physiological transition from estrogen
dominance to androgen dominance during the menopausal tran-
sition may be of significant importance in the context of height-
ened cardiovascular risk during the postmenopause [2,3]. As the
symptoms of hyperandrogenism in postmenopausal women are
mild and frequent (increased hirsutism or changes in hair implan-
tation pattern), attributed to physiological aging changes, most

clinicians do not consider conducting a clinical and biochemical
evaluation. However, the impact of excess androgens on insulin
resistance and its association with cardiovascular risk factors and
gynecological neoplasms is well known [4-7].

The aim of these recommendations is to guide clinicians
in conducting a proper clinical evaluation along with appro-
priate use of complementary methods to detect the origin of
hyperandrogenism in this stage of life, which will optimize
the therapeutic strategy to follow.

Methodology used in the development of the
guidelines

These clinical guidelines were developed after reviewing
international literature on the diagnostic evaluation of hyper-
androgenism in postmenopausal women. Multiple databases,
including MEDLINE and Cochrane, were consulted to search
for the best available evidence. The recommendations adhere
to widely accepted guidelines in the international literature
for their development [8].

It was agreed to formulate fivekey questions and answer
them based on current evidence. The recommendations,
based on levels of evidence, are described as follows:
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« A: based on meta-analyses of high-quality clinical tri-
als or sufficiently powered clinical trials not included
in meta-analyses, to answer the question posed by
the authors.

+ B: based on clinical trials or meta-analyses not
included in category A.

+  C based on high-quality cohort studies or case-con-
trol studies, whether meta-analyzed or not.

«  D: other sources — observational trials not included in
category C, other expert recommendations with
which the authors agree, case series, and so on.

« E: ‘accepted by general consensus’ - irrespective of
what is established by other guidelines, the authors
accept the proposition as valid.

What clinical data are relevant?

From a dermatological perspective, the majority of authors
agree that hirsutism is the best marker of hyperandrogenism.
Hirsutism is defined as the appearance of terminal, coarse,
pigmented and medullated hair in areas where normally
there is no hair in women, which are considered sensitive to
androgenic stimulation and follow a male-pattern distribu-
tion [1]. This sign must be differentiated from hypertrichosis,
which is the appearance of hair not sensitive to androgenic
stimulation and is often related to drug use or genetic fac-
tors. The method used in clinical practice to quantify hirsut-
ism is the modified Ferriman and Gallwey Score; however, it
has been validated primarily in premenopausal women [9].

The most common reason for consultation among post-
menopausal women is discomfort caused by facial hirsutism
combined with scalp hair loss. In cases of rapidly progressing
hirsutism accompanied by male-pattern baldness, loss of
feminine contours, muscular hypertrophy, voice deepening
and clitoromegaly (>1.5x2.5cm), it is imperative to rule out
tumoral hyperandrogenism [10].

According to the most relevant guidelines in the study of
androgen excess and based on a bibliographic search in several
databases (PubMed, MEDLINE, Embase, Scopus and Cochrane),
when reviewing medical records, the gynecological background
should be thoroughly addressed. This includes the age at men-
arche and menopause, history of irregular menstrual cycles,
infertility and signs of hyperandrogenism during reproductive
age. In cases of acne, it is useful to determine whether it is of
long-standing or recent onset
[11-13]. Additionally, the presence of headaches and visual dis-
turbances associated with hyperandrogenism can guide clini-
cians to rule out pituitary pathology. Past changes in body
weight — whether gain or loss — and their association with signs
of hyperandrogenism should be investigated. In the medication
record, thorough questioning about the use of drugs or andro-
genic anabolic steroids is necessary. This aspect of medical his-
tory is crucial, as available biochemical assays may fail to detect
androgenic drugs, particularly in athletes, patients treated for
endometriosis, testosterone users for sexual dysfunction (pellet)
or those using testosterone gel, as well as the use of valproic
acid, among others [10,11]. The hereditary and familial back-
grounds of endocrine disorders, hirsutism and alopecia should
be documented, along with the patient’s ethnic origin [11-13].

During the physical examination, it is necessary to assess
the extent of hirsutism, acne lesions (such as cysts, comedones
and pustules) and the pattern of hair distribution. Additionally,
signs of metabolic syndrome (such as increased abdominal cir-
cumference, acanthosis nigricans, skin tags and hypertension)
should be evaluated, along with endocrine disorders associ-
ated with excess androgens (such as galactorrhea, clinical stig-
mata of Cushing’s syndrome and acromegaly) [11-13].

Recommendation
A comprehensive medical history is pivotal in diagnosing
hyperandrogenism. Hirsutism stands out as the most preva-
lent sign, and its severity or rapid progression, coupled with
signs of Vvirilization, necessitates the exclusion of an
androgen-secreting neoplasm.

Level of evidence: A.

What is the main biochemical tool for the diagnosis of
hyperandrogenism?

The biochemical markers used to define hyperandrogenemia
include the measurement of total testosterone (TT), free tes-
tosterone and/or bioavailable testosterone. Additionally, the
evaluation of testosterone precursors, such as dehydroepi-
androsterone sulfate (DHEA-S) and delta-4 androstenedione
(A4-A), is considered useful depending on the patient’s clini-
cal context. While TT is the most potent androgen in the cir-
culation and the primary determinant of hirsutism, its plasma
level may be normal and not correlate with clinical findings
in 20-40% of cases [12]. This discrepancy can be attributed
to various factors, including the absence of validation criteria
in the techniques used, the lack of normal values determined
according to different age groups and the considerable vari-
ability in the assays employed [14]. There is limited evidence
regarding the ranges of sex steroids in women over 70years
of age. Davis et al. recently established reference ranges for
this age group in Australian women and found that both TT
and estrone levels increase with age [3]. It is noteworthy that
these ranges were measured by liquid chromatography-tan-
dem mass spectrometry. Testosterone levels in the women in
this study did not differ from levels seen in premenopausal
women, measured by the same assay method, and exhibited
a small but statistically significant difference across age
groups. In part, these findings could be explained by the fact
that aromatase activity continues to increase with age [3].

Some authors suggest determining the free androgen
index (FAI) as a biochemical diagnostic tool for hyperandro-
genism. The FAl, which corresponds to the fraction of free
testosterone that is biologically active, incorporates the mea-
surement of sex hormone-binding globulin (SHBG) in its for-
mula: FAI=TT (nmol/l) / SHBG (nmol/l) x 100. SHBG has been
shown to be a useful marker for determining insulin resis-
tance in women [12,15].

Based on the aforementioned, it would be more useful
and sensitive to measure free testosterone for the diagnosis
of androgen excess; however, use of the radioimmunoassay
- direct assay - is not recommended by experts, with dialysis
equilibrium being the most accurate method. However,



implementing this technique in routine laboratories is rela-
tively complex and difficult to access in some countries due
to its high cost. Direct assays (immunoassays) to measure TT
have poor sensitivity and high variability. In patients with
clinical hyperandrogenism and normal TT and FAl, the deter-
mination of dihydrotestosterone through liquid chromatogra-
phy-tandem mass spectrometry may be relevant [3,12].

A4-A, synthesized in the adrenal cortex and ovarian theca
cells, supports the diagnosis of polycystic ovary syndrome
(PCOS) and can be elevated in both classic and non-classic
congenital adrenal hyperplasia (NCCAH) in premenopausal
women; however, its diagnostic utility in postmenopausal
women is unknown [12,13]. This testosterone precursor may
become important in the case of androgen-producing tumors,
where its values can be extremely elevated [2].

The increase in DHEA-S levels (the most abundant precur-
sor steroid) is sufficient to indicate the existence of hyperan-
drogenism, traditionally used as a marker of adrenal androgen
excess (97-99% of adrenocortical origin). However, its levels
physiologically decline with age, so the laboratory must have
normal range parameters [3]. Marked biochemical elevation
of TT (>150ng/dl in postmenopause, by immunoassay) as
well as elevation of DHEAS levels >800pug/dl (by immunoas-
say) is the finding in most reported virilizing tumors [10,12,13].

Other useful tests will be requested based on clinical sus-
picion: a 17-OH progesterone (17-OHP) level of >2ng/ml (by
immunoassay) suggests the possibility of late-onset NCCAH,
and a rapid adrenocorticotropic hormone (ACTH) stimulation
test should be requested to confirm the diagnosis. Screening
to rule out Cushing’s syndrome includes the following tests:
24-h urinary free cortisol (UFC), 1Tmg dexamethasone sup-
pression test and nocturnal salivary cortisol (23h) [16]. If
there are suspicions of acromegaly, an insulin-like growth fac-
tor 1 (IGF-1) assay will be requested; and if elevated, the bio-
chemical diagnosis will be confirmed with growth hormone
(GH) determination after an oral glucose tolerance test. Serum
prolactin levels will be requested in cases where women
present with galactorrhea or take medications that may ele-
vate this hormone. Finally, the advent of 11-oxyandrogen
determination will aid in the future diagnosis of adrenal-origin
hyperandrogenisms [17]. Based on clinical and biochemical
findings, imaging studies may be requested in a second step
to locate the possible etiology of hyperandrogenism [10,12].

Recommendation
The biochemical tool for the diagnosis of hyperandrogenism
is the measurement of serum TT levels in patients with clini-
cal expression of androgen excess. We suggest performing
the determination in the early morning hours, using the
most reliable method available.

Level of evidence: D.

What data guide the differential diagnosis?

The etiology of hyperandrogenism in postmenopausal women
can be divided into functional and tumoral cause (Table 1) [2].

The most common cause of hyperandrogenism in
reproductive-aged women is PCOS. Although signs and symp-
toms are more evident in younger women, diagnosis in
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postmenopausal women can occur. As there are no diagnostic
criteria in this age group, suspicion arises from retrospective
data from gynecological-obstetric history (chronic anovulation)
and signs of hyperandrogenism from puberty. Women with
PCOS continue to have higher levels of ovarian and adrenal
androgens than control groups. In this population, weight gain
may exacerbate the symptoms of hyperandrogenism [10,13].

Similar to PCOS, NCCAH manifests before menopause, but
it should be particularly considered in patients with a history
of early pubarche and hyperandrogenism and in ethnic groups
at higher risk, such as Ashkenazi Jews [12,18]. The symptoms
are very similar to those of PCOS and, like PCOS, NCCAH is
not associated with symptoms of virilization. Because some of
these women may not be diagnosed or have symptoms that
worsen with age, NCCAH should be considered in postmeno-
pausal women with hyperandrogenism. Diagnosis is suspected
with elevated basal levels or post-ACTH stimulation of 17-OHP
and confirmed with genetic testing [2,18].

Approximately 40% of all postmenopausal women are
overweight or obese; however, not all of them have a history
of PCOS and may develop mild signs of hyperandrogenism
due to decreased SHBG, a slight increase in free androgens
and excess activity of aromatase and 5a-reductase [19].

A rare, non-tumoral cause of androgen excess is ovarian
hyperthecosis, which typically presents with symptoms of
hyperandrogenism in postmenopausal women and is often
described as a severe or extreme form of PCOS associated with
metabolic syndrome. It is frequently difficult to differentiate
from tumoral causes. The history of signs of hyperandrogenism
evolving over several years (premenopause) associated with a
high degree of insulin resistance and ovarian volume >10cm?
in postmenopause support the diagnosis of this condition.
Elevated levels of TT (>150ng/dl), which are aromatized to
estradiol, confer a risk for the development of endometrial
hyperplasia and other gynecological neoplasms (see question 4).

The presence of severe, rapidly evolving signs of hyperan-
drogenism associated with serum androgen levels in the
male range requires ruling out a neoplastic process of ovar-
ian or adrenal origin. Adrenal androgen-producing tumors

Table 1. Causes of hyperandrogenism in women after menopause.

Cause of hyperandrogenism

Functional (non-tumoral)

Polycystic ovary syndrome (PCOS)
Congenital adrenal hyperplasia
Ovarian hyperthecosis
Obesity
Endocrine diseases (Cushing’s syndrome, acromegaly, hyperprolactinemia)
latrogenic (glucocorticoids, antiepileptic drugs, androgens, anabolic steroids)
Tumoral
Adrenal
Adenomas
Carcinomas
Ovarian
Sex cord cell tumors
Leydig cell tumors
Sertoli-Leydig cell tumors (androblastoma, arrhenoblastoma))
Granulosa-theca cell tumors
Hilus cell tumors
Tumors of the adrenal remnant of the ovary
Non-specific ovarian tumors or epithelial tumors that paracrine stimulate
the ovarian stroma (i.e. cystadenomas)
Metastatic neuroendocrine/gastrointestinal tumors
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are less common than ovarian tumors and include adenomas
and carcinomas. Isolated elevation of TT suggests an ovarian
tumor. Adrenal adenomas and carcinomas secrete testoster-
one precursors (DHEA, DHEA-S, A4-A), glucocorticoids and/or
estrogens. These tumors characteristically produce androgens
and many steroid precursors, either exclusively or in associa-
tion with cortisol, resulting in a clinical phenotype of mixed
androgen and cortisol excess. In adrenal carcinomas, the
mixed secretion of androgens and cortisol with a clinical pre-
sentation of Cushing’s syndrome is more common compared
to adenoma. Adrenal carcinomas have a poor prognosis and
diagnosis is typically made when they reach 6-10cm in
diameter. DHEA-S levels >800 ug/dl suggest an adrenal tumor
origin. However, in patients with the diagnosis of adrenal
Cushing syndrome, low DHEAS levels may be present, as the
tumor will shut off the normal hypothalamic-pituitary-adre-
nal axis. Adrenal hypercortisolism reduces ACTH synthesis
and therefore its stimulus for DHEAS synthesis [10,12,20].

The differential diagnosis of androgen excess due to adre-
nal or ovarian tumors should be based on clinical presenta-
tion and laboratory findings before requesting imaging
studies, to avoid misdiagnosis in the case of an adrenal inci-
dentaloma [2]. Thus, if an isolated elevation of TT is sus-
pected, ovarian etiology will be considered, and the initial
imaging study will be transvaginal ultrasound with color
Doppler of both ovaries. If this imaging is negative, pelvic
magnetic resonance imaging (MRI) with gadolinium will aid
in diagnosis. In cases of significant elevation of TT accompa-
nied by elevated levels of DHEA-S, cortisol or signs of
Cushing’s syndrome, we will request computed tomography
with an adrenal protocol to search for an adrenal mass.
Adenomas are typically small (<3cm) with high fat content,
demonstrating low density with <10 Hounsfield Units (HU),
rapid enhancement and washout after contrast (>50%). In
contrast, adrenal carcinomas are usually >8cm, with low fat
content and >10 HU, along with slower post-contrast wash-
out (<50%). Chemical shift MRI is the second-line imaging
modality if computed tomography is non-diagnostic or con-
traindicated. Finally, selective catheterization of both ovarian
and adrenal veins (difficult to perform) will show lateralized
secretion toward the gland harboring the tumor (Table 2)
[2,10,19-21].

latrogenic hyperandrogenism is a reversible cause; there-
fore, to exclude this in postmenopausal women, detailed
interrogation about the use of anabolic steroids (danazol),

testosterone pellets, anti-epileptic drugs (valproic acid) and
glucocorticoids, as well as the use of testosterone gel by the
partner, among others, is mandatory [10]. Although hyper-
prolactinemia rarely causes hyperandrogenism, prolactin lev-
els should still be assessed in women with hyperandrogenism
during the menopausal transition. The mechanisms are
unclear, but may involve reduced SHBG, disruption of the
hypothalamic—pituitary—gonadal axis or direct effects on
adrenal androgen production. Mild hyperprolactinemia may
also inhibit follicle stimulating hormone (FSH) action in the
ovaries, leading to ovarian cysts and increased androgen pro-
duction [1]. Other endocrinopathies that present with hyper-
androgenism in this stage of female life were considered in
the previous question.

Recommendation
A thorough clinical history, including gynecological history
from the fertile age, comprehensive anamnesis to exclude
androgenizing drugs and evaluation of the clinical progres-
sion of hyperandrogenism, as well as hormonal determina-
tions, guide the etiological diagnosis.

Level of evidence: D.

How to differentiate an ovarian androgen-producing
tumor from ovarian hyperthecosis?

Ovarian hyperthecosis is defined as the presence of nests of
luteinized theca cells in the ovarian stroma that secrete
large amounts of androgens. It typically presents with symp-
toms of hyperandrogenism in postmenopausal women and
is often described as a severe or extreme form of PCOS. Its
origin is unknown, but several theories have been pro-
posed [22]:

«  Genetic predisposition.

«  The ‘two-cell hypothesis’ suggests that testosterone
production by ovarian stromal cells is unmasked in
postmenopausal women due to the loss of aromati-
zation to estradiol by granulosa cells.

+ Increased LH levels in postmenopausal women would
stimulate the ovarian stroma with an increase in tes-
tosterone secretion. This theory is supported by the
response to treatment with gonadotrophin-releasing
hormone (GnRH) agonists.

Table 2. Differential characteristics between ovarian and adrenal androgen secreting tumors.

Test

Suggests ovarian origin

Suggests adrenal origin

Androgens

Plasma 9.00 am ACTH Normal

Serum inhibin

GnRH analog suppression test

Venous catheterization (not always accessible and
with high risk of complications)

Imaging

TT suppresses >50%?

TT severely elevated, but may be accompanied
by high A4-A and 17-OH-P levels

DHEA-S and cortisol normal

High (in granulosa cell tumors)

Greater gradient in the affected ovary

Transvaginal ultrasound with Doppler (or MRI)

TT in male range with concomitantly high levels of
other androgens

DHEA-S and cortisol usually elevated

Low (if there is concomitant adrenal hypersecretion
of cortisol)

Normal

TT suppresses <50%?

Greater gradient in the affected adrenal

CT with adrenal protocol (or MRI)

3Except in rare cases of adrenal tumors that have GnRH receptors.
ACTH, adrenocorticotropic hormone; CT, computed tomography;

A4-A, delta-4 androstenedione;

DHEA-S, dehydroepiandrosterone sulfate; GnRH,

gonadotrophin-releasing hormone; MRI, magnetic resonance imaging; 17-OHP, 17-OH progesterone; TT, total testosterone.



+ Insulin resistance and its compensatory hyperinsulin-
emia, together with elevated LH, would stimulate
ovarian androgen production.

«  Although hyperthecosis generally affects both ovaries,
rare cases of unilateral involvement have been docu-
mented, which were associated with a higher frequency
of neoplasms in the contralateral ovary (thecoma or
fibrothecoma).

Ovarian hyperthecosis is one of the most important causes
of ovarian androgen excess in postmenopausal women and
accounts for 9.3% of hyperandrogenism in this population
[2]. Although this disorder is not exclusive to this stage of
life, its occurrence in younger women is extremely rare. It is
often difficult to differentiate it from ovarian tumors produc-
ing androgens. Diagnosis should be based on clinical/bio-
chemical characteristics and imaging studies (Table 3).

Clinical features

As a consequence of increased androgen production, women
with hyperthecosis typically present with moderate to severe
hirsutism, along with additional characteristics such as acne
and androgenic alopecia, and, over time, may develop clinical
signs of virilization such as deepening of the voice, clitoro-
megaly, enlarged labia minora, breast atrophy, squareness of
the jawline, muscular hypertrophy and muscle enlargement
leading to loss of feminine contour [10,22,23].

In ovarian tumors, the clinical presentation of hyperandro-
genism tends to be more abrupt, with severe hyperandro-
genism and almost constant presence of virilization, resulting
from the exaggerated hormonal production by the tumor.
There may be considerable overlap in hyperandrogenic signs
and even in the presence of virilization between hypertheco-
sis and tumoral causes; however, the progression of hyperan-
drogenism can also help differentiate these two entities.
While hyperthecosis has a gradual development with an
average duration of 6.3years, severe postmenopausal hyper-
androgenism with ‘rapid onset and progression’ typically
points to tumoral causes [2]. It may be useful to review pre-
vious photographs of the patient to appreciate body changes.

On the other hand, hyperthecosis is frequently associated
with the presence of insulin resistance, metabolic syndrome
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and even diabetes mellitus. For this reason, patients often
present with obesity, acanthosis nigricans, increased waist and
neck circumference, as well as an elevated waist-to-hip ratio.
Unlike hyperthecosis, this metabolic alteration may not be
observed in tumoral hyperandrogenism. In hyperthecosis, com-
pensatory hyperinsulinemia further drives the increase in ovar-
ian androgen secretion [24,25]. The elevated level of androgens
leads to hyperestrogenism through peripheral aromatization,
which results in continuous mitogenic stimulation of the endo-
metrial tissue with an increased risk of developing endometrial
hyperplasia and even endometrial carcinoma. In this scenario,
the patient may present with postmenopausal uterine bleeding.

Biochemical characteristics
There are no laboratory cut-off values for androgens that allow
for differential diagnosis. Testosterone levels in patients with
hyperthecosis are usually very high, although of lesser magni-
tude than those reported in ovarian tumors producing andro-
gens. Patients with hyperthecosis typically have TT levels
>150ng/dl, while in tumoral cases the levels commonly exceed
200ng/dl, often reaching male ranges [17,22,26]. In ovarian
tumors, isolated increases in TT are common, and although they
may be accompanied by increases in A4-A and 17-OHP, the
DHEA-S and cortisol levels are always within normal ranges (fea-
tures that differentiate them from adrenal tumors). On the other
hand, granulosa cell tumors usually secrete anti-Mdlllerian hor-
mone and inhibin-B concomitantly with estradiol and/or TT [2].
This significant increase in androgen production results,
through peripheral conversion, in estrogens that are usually
higher in tumoral cases due to the greater availability of andro-
genic precursors [26]. In both ovarian hyperthecosis and ovar-
ian tumors, gonadotropin levels (LH and FSH) are usually normal
or elevated, corresponding to the postmenopausal state [27].
Hyperthecosis responds to the GnRHa test with a decrease
in gonadotropin and TT levels, similar to ovarian tumors pro-
ducing androgens. This suggests an LH-dependent ovarian
hyperandrogenism in hyperthecosis and incomplete autonomy
of producing androgen ovarian tumors. Therefore, this test is
only useful for differentiating an ovarian from adrenal origin of
hyperandrogenism, but does not allow differentiation between
hyperthecosis and ovarian tumor, as both entities suppress
androgen production when GnRHa is administered [28].

Table 3. Differentiating characteristics between hyperthecosis and ovarian tumors.

Characteristic Hyperthecosis

Ovarian tumor

Clinical presentation

development) of virilization
Metabolic alteration

Biochemical values TT >150ng/dl

Suppress with GnRHa test

Normal or elevated gonadotropins

Elevated HOMA and triglyceride/HDL-C ratio

Images

hypervascularization

MRI with bilateral enlargement of both ovaries with
homogeneous hypointense signal on T1 and T2 without

post-contrast enhancement

Gradual development (6.3 years average duration of

Both ovaries enlarged and hyperechogenic compared to those
of healthy women (usually >10cm?3), absence of

Abrupt onset of virilization

Metabolic alteration (insulin resistance) may not be
observed, erythrocytosis may occur

TT in male range (usually higher but there is great overlap
with hyperthecosis)

Suppress with GnRHa test

Normal or elevated gonadotropins

May not have biochemical insulin resistance

Single focal mass, but sometimes so small that it is
suspected due to an increase in the volume of one
ovary or a localized increase in blood flow (up to 45%
are hidden on ultrasound)

MRI will reveal unilateral solid nodule with hypointense
signal on contrast-enhanced T1-weighted sequence

GnRHa, gonadotrophin-releasing hormone analog; HDL-C, high-density lipoprotein-cholesterol; HOMA, homeostatic model assessment; MRI, magnetic resonance

imaging; TT, total testosterone.
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A retrospective study of 34 postmenopausal women with
hyperandrogenism revealed that patients with ovarian tumors
had higher levels of TT, higher levels of estradiol and lower
levels of gonadotropins compared to women with hyper-
thecosis; however, the study authors clarified that there was
significant overlap in the hormonal profile in these two med-
ical conditions [29]. Additionally, patients with hyperthecosis
will have laboratory findings indicating the presence of insu-
lin resistance (hyperinsulinemia, elevated homeostatic model
assessment [HOMA] values and an elevated triglyceride/
high-density lipoprotein-cholesterol [HDL-C] ratio). Therefore,
it is likely that correcting insulin resistance with diet, physical
activity and insulin sensitizers will lead to a reduction in
androgen levels, which will not occur in tumor cases. In ovar-
ian tumors that exhibit extremely high levels of androgens,
the presence of erythrocytosis is commonly observed.

Magnetic resonance imaging

Unlike transvaginal ultrasound, MRI with and without con-
trast of the pelvic region can be very useful in differentiating
androgen-secreting tumors from hyperthecosis. It has higher
sensitivity and specificity than transvaginal ultrasound, with
higher positive and negative predictive values. In hypertheco-
sis, the MRI image is characterized by bilateral enlargement
of both ovaries with homogeneous hypointense signal on T1
and T2 sequences, without post-contrast enhancement. On
the other hand, in ovarian tumors, a unilateral solid nodule
with a hypointense signal on the T1-weighted sequence that
enhances with contrast will be observed [22].

Figure 1. Diagnostic algorithm for hyperandrogenism in postmenopause.

Histopathological characteristics

The diagnosis of ovarian hyperthecosis is confirmed by histo-
pathological study of the ovaries, which reveals the typical
nests of steroidogenically active luteinized cells, uniformly
distributed in the stroma of both ovaries. This is the gold
standard for differentiating hyperthecosis from ovarian
tumors [24,25,29].

Recommendation

Signs of hyperandrogenism evolving over several years (pre-
menopause), associated with a high degree of insulin resistance,
ovarian volume >10cm3 and elevated TT levels >150ng/dl in
postmenopause support the diagnosis of ovarian hyperthecosis.
Severe hyperandrogenism with abrupt onset and rapid progres-
sion suggests a tumoral origin. Imaging studies are suggestive
but not confirmatory. Definitive diagnosis is histological.

Level of evidence: A.

What is the proposed diagnostic algorithm for
evaluating hirsutism after menopause?

The proposed diagnostic algorithm for the evaluation of hir-
sutism after menopause is shown in Figure 1.
Level of evidence: E

Final remarks

The diagnosis of androgen excess in postmenopausal women
requires a thorough medical history assessment and

After conducting a detailed medical history and evaluating serum testosterone levels and the clinical presentation, the algorithm will guide us toward functional causes (PCOS, NCCAH,
obesity) or tumoral causes (ovarian or adrenal). In cases of recently diagnosed hyperandrogenism, regardless of the severity and speed of progression, with a personal history of regular
menstrual cycles during premenopause, we incorporate the screening of Cushing’s syndrome, even in the absence of clinical stigmata, as in clinical practice it can present subtly or even

cyclically. The same applies to the screening of acromegaly.

ACTH, adrenocorticotropic hormone; CT, computed tomography; 1mg Dex, 1 mg dexamethasone suppression test; DHEA-S, dehydroepiandrosterone sulfate; GH (OGTT), growth hormone
(oral glucose tolerance test); IGF-1, insulin-like growth factor 1; MRI, magnetic resonance imaging; NCCAH, non-classical congenital adrenal hyperplasia; PCOS, polycystic ovary syndrome;

salivary cortisol, night-time salivary cortisol; TV, transvaginal; UFC, urinary free cortisol.



performance of biochemical hormonal tests directed at clinical
suspicion. In a second phase, imaging studies will confirm the
location of a given suspected etiology if it is of tumoral origin.
In some cases, such as ovarian hyperthecosis, the diagnosis
can only be confirmed through histopathological examination.

Although these guidelines do not address therapeutic
options for hyperandrogenism, treatment will be based on a
clear understanding of the diagnosis. In cases of hyperthecosis
and tumoral etiology, surgical treatment will be indicated (i.e.
oophorectomy, adrenal tumor resection, pituitary tumor resec-
tion), along with adjuvant therapy if necessary. For virilizing
ovarian tumors, as well as for ovarian hyperthecosis in patients
unable to undergo surgery, the administration of GnRH ana-
logs is an option. In non-tumoral cases, depending on the eti-
ology, pharmacological treatment with anti-androgens (i.e.
cyproterone, spironolactone, flutamide, finasteride, etc.) will be
used, combined with mechanical treatments (i.e. electrolysis,
laser, pulsed light). In cases of classic congenital adrenal hyper-
plasia, corticosteroid therapy will be the treatment of choice.
In iatrogenic hyperandrogenism, the recommendation will be
to discontinue the androgenic drug or supplement associated
with the condition. Although weight loss and insulin-sensitizing
drugs do not have direct antiandrogenic action, lifestyle mod-
ifications are recommended for overweight patients to prevent
and treat comorbidities associated with obesity.
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