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VIRILISM

Primary Disciplinary Field(s): Endocrinology, Pathology, Clinical Psychology

1. Core Definition

Virilism, often synonymously termed masculinization, refers to the development or existence of
pronounced secondary male sex characteristics in a female individual. This condition is
fundamentally defined by phenotypic changes that deviate significantly from typical female sexual
development, manifesting features that are commonly attributed to men, such as deepening of the
voice, significant muscle bulk, and specific patterns of hair growth (hirsutism). While the specific
constellation of symptoms can vary widely depending on the underlying cause and the age of
onset, the defining characteristic remains the hormonal imbalance that drives these physical
transformations.

The physiological basis of virilism lies primarily in the excessive activity of the adrenal cortex, or
occasionally the ovaries, leading to the overproduction and dispersion of androgen hormones.
Androgens, such as testosterone and dehydroepiandrosterone (DHEA), are responsible for male
sexual development during puberty; however, they are also present in smaller, crucial quantities in
females. When the production of these hormones surpasses the typical physiological threshold in
women, the resultant biological changes manifest as virilism. This condition is not merely cosmetic;
it represents a significant endocrine disorder that requires careful medical investigation to
determine the precise source and nature of the hormonal dysregulation.

It is crucial to differentiate virilism from hirsutism, although the latter is a common component of the
former. Hirsutism specifically refers to the growth of coarse, dark hair in areas where hair growth is
typically androgen-dependent (e.g., the upper lip, chest, abdomen). Virilism, conversely,
encompasses a broader spectrum of physiological changes, including changes in body habitus,
reproductive function, and genital morphology, marking it as a more severe form of androgen
excess than isolated hirsutism. The determination of true virilism hinges upon the presence of
these more systemic and profound signs of masculinization.

2. Etiology: Hormonal Basis and Causes

The primary driver of virilism is hyperandrogenism, or the pathological elevation of androgen levels
in the female bloodstream. The source of this excess hormonal production is typically one of three
locations: the adrenal glands, the ovaries, or exogenous sources. The adrenal glands, specifically
the cortex, are frequent culprits because they produce various steroid hormones, including
androgen precursors. Conditions such as congenital adrenal hyperplasia (CAH), particularly the
21-hydroxylase deficiency, result in the failure of cortisol synthesis, prompting the overproduction
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of adrenocorticotropic hormone (ACTH), which in turn stimulates the adrenal cortex to shunt
precursors toward androgen production pathways.

Alternatively, the ovaries can be the source of excess androgens. The most common ovarian
cause is polycystic ovary syndrome (PCOS), which is characterized by chronic anovulation and
hyperandrogenism, though PCOS typically results in milder symptoms (hirsutism, acne) and rarely
progresses to full-blown virilism unless the hormonal imbalance is severe or complicated. More
acutely concerning ovarian sources include androgen-secreting tumors, such as arrhenoblastomas
or hilar cell tumors. These tumors can rapidly elevate androgen levels, leading to the swift onset of
virilizing symptoms, necessitating immediate diagnosis and intervention.

In rare instances, virilism can be iatrogenic, meaning it is induced by medical treatment. The
prolonged or high-dose administration of exogenous androgens, often used in specific therapeutic
contexts, or the ingestion of certain anabolic steroids or progestins with androgenic activity, can
induce masculinization symptoms. Identification of such exogenous causes is critical, as cessation
of the offending agent may lead to a reversal of symptoms, though some effects, such as vocal
changes, may be irreversible. Furthermore, certain non-endocrine conditions that disrupt hormonal
metabolism, such as severe insulin resistance or Cushing's syndrome, can indirectly contribute to
hyperandrogenism and subsequent virilism.

3. Clinical Manifestations

The clinical manifestations of virilism are diverse, affecting multiple systems across the body. The
most recognizable features relate to the alteration of secondary sexual characteristics. Hirsutism
is almost universally present, characterized by the growth of coarse, terminal hair on the face,
chest, upper back, and inner thighs, following a distinct male pattern. This is often accompanied by
significant acne vulgaris, resulting from the stimulation of sebaceous glands by high levels of
circulating androgens.

One of the most defining and permanent physical changes associated with virilism is the alteration
of voice pitch, known as voice deepening. As androgens affect the structure and length of the
vocal cords, the voice adopts a lower register, a change that is typically irreversible even after the
underlying hormonal imbalance is corrected. Furthermore, changes in musculoskeletal structure
can lead to the development of larger, more defined muscles and an alteration of the female body
contour towards a more masculine physique, including changes in the ratio of fat distribution.

Reproductive and genital changes are also prominent features. Many women suffering from virilism
experience menstrual cycle disturbances, ranging from oligomenorrhea (infrequent periods) to
amenorrhea (absence of periods), reflecting chronic anovulation and infertility. Perhaps the most
specific and diagnostic sign of severe virilism is clitoromegaly (enlargement of the clitoris). This
structural change results from the direct hypertrophic effect of excessive androgens on the external
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genitalia and often signifies a high level of hormonal activity, particularly when the condition has an
early or aggressive onset. Additionally, many patients experience temporal balding or androgenetic
alopecia, manifesting as hair thinning at the temples and crown, mirroring the male pattern of hair
loss.

4. Differential Diagnosis and Related Conditions

Diagnosing virilism requires a rigorous differential approach to distinguish between the various
potential underlying etiologies, which span conditions ranging from benign metabolic disorders to
aggressive malignancies. The speed of symptom onset is a critical differentiating factor: rapid
development of virilizing symptoms (over months) strongly suggests an androgen-secreting tumor
(ovarian or adrenal), whereas slow, progressive onset (over years) is more indicative of congenital
adrenal hyperplasia (CAH), PCOS, or non-classical enzyme deficiencies.

Conditions that must be ruled out or distinguished from primary virilism include milder forms of
hyperandrogenism, such as isolated hirsutism, which lacks the more profound systemic and
genital changes seen in virilism. Furthermore, careful differentiation is necessary from Cushing's
Syndrome, an endocrine disorder involving excessive cortisol production. While Cushing's
Syndrome can lead to some features resembling virilism due to concurrent androgen production,
its clinical picture is dominated by central obesity, skin thinning, and hypertension, allowing
clinicians to distinguish it through specific laboratory tests focused on cortisol levels and pituitary
function.

Perhaps the most complex differential diagnosis involves the various forms of Congenital Adrenal
Hyperplasia (CAH). Non-classical CAH, which often presents later in life, can mimic PCOS due to
its gradual onset and relatively mild symptoms. Classical CAH, particularly the salt-wasting forms,
presents neonatally with ambiguous genitalia and severe metabolic crisis. Therefore, extensive
biochemical testing, including measurements of 17-hydroxyprogesterone and DHEA-S, is essential
to pinpoint the exact enzyme deficiency causing the excessive androgen production and resultant
virilization.

5. Diagnostic Procedures

The diagnostic workup for virilism begins with a thorough medical history and physical
examination, focusing on the age of onset, the progression rate of symptoms, and the use of any
exogenous medications. Laboratory analysis is central to confirming the diagnosis and identifying
the source of androgen excess. Crucially, total and free testosterone levels are measured;
extremely high testosterone levels are highly suggestive of an androgen-secreting tumor,
especially if the levels exceed 200 ng/dL.

Further hormonal investigations involve measuring other critical adrenal androgens. Serum levels

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=52518
https://scales.arabpsychology.com
https://scales.arabpsychology.com

VIRILISM

of dehydroepiandrosterone sulfate (DHEA-S) are key; because DHEA-S is produced almost
exclusively by the adrenal cortex, significantly elevated levels point toward an adrenal source, such
as CAH or an adrenal tumor. Conversely, if testosterone is high but DHEA-S is normal or only
mildly elevated, an ovarian source (PCOS or ovarian tumor) is more likely. The assessment also
frequently includes testing for 17-hydroxyprogesterone, especially after ACTH stimulation, to
screen for congenital adrenal hyperplasia.

Once hyperandrogenism is biochemically confirmed, imaging studies are deployed to localize the
source of the excess hormone production. If adrenal involvement is suspected due to high DHEA-
S, a computed tomography (CT) scan or magnetic resonance imaging (MRI) of the abdomen is
performed to visualize the adrenal glands and search for masses or signs of hyperplasia. If ovarian
involvement is suspected, transvaginal ultrasonography is used to assess ovarian morphology,
looking for the characteristic polycystic appearance associated with PCOS or for discrete ovarian
tumors. These imaging modalities are essential for guiding targeted treatment, particularly if
surgical intervention is anticipated.

6. Treatment and Management Strategies

The management of virilism is entirely dependent on the underlying etiology, ranging from
relatively simple hormonal suppression to complex surgical resection. In cases where virilism is
caused by an androgen-secreting tumor, whether adrenal or ovarian, the definitive treatment is
surgical removal of the tumor. Given the risk of malignancy and the rapid progression of
symptoms, these tumors usually require prompt intervention. Post-surgical follow-up is necessary
to monitor androgen levels and address any residual symptoms.

For congenital adrenal hyperplasia (CAH), which is an inherent enzyme deficiency, the primary
treatment involves hormone replacement therapy. Patients are typically treated with
glucocorticoids (like hydrocortisone), which serve two purposes: they replace the deficient
cortisol and, crucially, they suppress the pituitary release of ACTH, thereby reducing the excessive
stimulation of androgen production by the adrenal cortex. This treatment regimen effectively
manages the hormonal imbalance and often leads to the regression of most virilizing features,
though lifelong compliance is often necessary.

In less severe cases, such as those related to PCOS or idiopathic hyperandrogenism, treatment
focuses on pharmacological antagonism of androgen effects. Medications such as oral
contraceptives are used to suppress ovarian androgen production, while anti-androgens like
spironolactone or finasteride block the action of androgens at their receptor sites in target tissues
(like skin and hair follicles). While these treatments are effective in mitigating symptoms like
hirsutism and acne, they must be used consistently. Importantly, the source material notes that the
condition can be fixed in some instances, reinforcing the prognosis variability based on the
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specific cause and the reversibility of the physical effects.

7. Psychosocial Impact and Stigma

The profound physical alterations associated with virilism--particularly the development of male-
pattern hair growth, changes in muscle bulk, and voice deepening--carry significant psychological
and social consequences for affected women. The visibility of these symptoms often leads to
severe distress, poor self-esteem, and body image dissatisfaction, as the individual's physical
presentation clashes with societal expectations of female gender expression. This conflict can
necessitate extensive psychological support alongside medical treatment.

Women suffering from virilism often face substantial social stigma and are susceptible to judgment
or misidentification of their gender, leading to avoidance of social situations, depression, and
anxiety disorders. Furthermore, reproductive health concerns, including infertility or menstrual
irregularity, add another layer of emotional burden. The irreversibility of certain traits, such as voice
deepening or extensive clitoromegaly, means that even successful endocrine treatment may not
fully alleviate the psychological impact, emphasizing the need for supplementary therapies like
voice training or electrolysis for permanent hair removal.

The experience of virilism underscores the deep interconnectedness of endocrine health and
psychological well-being. Comprehensive management plans must therefore integrate
endocrinological intervention with robust mental health support to address the chronic nature of the
condition and the distress caused by the physical manifestations of masculinization. Addressing
the patient's quality of life and facilitating coping mechanisms for chronic symptom management
are critical components of long-term care.
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