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Abstract

Background: Androgen-secreting adrenal tumors are a rare cause of hirsutism, accounting for less than
0.2% of cases. Most large androgen-secreting adrenal masses are malignant adrenocortical carcinomas.
We report a case of an unusually large benign adrenal adenoma simultaneously secreting cortisol and
androgens.

Case presentation: A 32-year-old woman presented with a one-year history of menstrual irregularities,
hair loss, hirsutism, and acne. Laboratory findings revealed elevated testosterone (175ng/dL), free
testosterone (7.22pg/mL), DHEA-S (1000pg/dL), and cortisol levels with failure to suppress on the
dexamethasone suppression test. Magnetic resonance imaging demonstrated an 8.5 cm left adrenal
mass with imaging characteristics initially concerning for malignancy. Laparoscopic adrenalectomy was
performed, and histopathological examination revealed a benign adrenocortical adenoma with a weiss
score of 0. The patient experienced complete resolution of symptoms postoperatively.

Conclusions: This case demonstrates that large benign adrenal adenomas can rarely present with dual
hormone secretion and significant virilization symptoms. While size and hormone profile may suggest
malignancy, histopathological examination remains the definitive diagnostic method. Complete surgical
resection provides excellent outcomes for functional adrenal adenomas.
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Introduction

Hirsutism, defined as excessive terminal hair growth in androgen-dependent areas,
affects 5-15% of women of reproductive age and represents a clinical manifestation of
hyperandrogenism [1,2]. The prevalence of hirsutism varies across populations, with
approximately 10% being affected in most studies [3]. While polycystic ovary syndrome
accounts for 70-80% of hirsutism cases, androgen-secreting tumors represent a rare but
important cause, occurring in only 0.2% of affected women [4,5]. Adrenal adenomas are
benign neoplasms of the adrenal cortex that can be either hormonally active or inactive.
Most adrenal incidentalomas are non-functioning adenomas discovered incidentally during
imaging studies [6]. However, when functional, these adenomas typically secrete cortisol or
aldosterone rather than androgens [7]. The simultaneous secretion of cortisol and androgens
is more characteristic of adrenocortical carcinoma, which carries a poor prognosis [8]. Pure
Androgen-Secreting Adrenal Tumors (PASATS) are exceptionally rare, with most reported
cases being malignant adrenocortical carcinomas [9].

Recent systematic reviews have identified fewer than 50 cases of adult PASATs in the
literature, with a predominance in women (95%) and hirsutism being the most common
presenting symptom (95%) [10]. The clinical challenge lies in distinguishing benign
from malignant lesions, as both can present with similar hormonal profiles and clinical
manifestations. The differential diagnosis of androgen excess includes ovarian causes such
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as polycystic ovary syndrome and ovarian tumors, as well as
adrenal causes including congenital adrenal hyperplasia, cushing
syndrome, and androgen-secreting tumors [11]. The rapid onset
of virilization symptoms, particularly when accompanied by
significantly elevated androgen levels, should raise suspicion for an
androgen-secreting tumor [12]. We present a case of a large benign
adrenal adenoma simultaneously secreting cortisol and androgens,
which is an extremely rare presentation that posed significant
diagnostic challenges due to its size and hormonal profile.

Case Presentation

A 32-year-old woman presented to our endocrinology clinic
with a one-year history of progressive menstrual irregularities,
androgenic alopecia, hirsutism, and facial acne. She had no
significant medical history, was not taking any medications, and
had no family history of endocrine disorders. Physical examination
revealed hirsutism involving the upper lip, chin, forearms, lower
abdomen, and thighs, along with male-pattern baldness and facial
acne. Vital signs were within normal limits. The Ferriman-Gallwey
hirsutism score was 18, indicating significant hirsutism. Laboratory
investigations demonstrated marked hyperandrogenism with total
testosterone of 175ng/dL (normal range: 8.4-48.1ng/dL), free
testosterone of 7.22pg/mL (normal range: 0-4.2pg/mL), DHEA-S
of 1000pg/dL (normal range: 98.8-340pg/dL), DHEA of 1099ng/
dL (normal: <1000ng/dL), and 17-hydroxyprogesterone of 7.3
pg/L (normal range: 0.1-0.8 pg/L). Androstenedione was markedly
elevated at >10ug/L (normal range: 0.51-2.1pg/L). Sex hormone-

binding globulin was suppressed at 15.8 nmol/L (normal range:
30-135 nmol/L).

Cortisol evaluation revealed hypercortisolism with a cortisol
level of 21.3pg/dL, suppressed ACTH of <1.5ng/L (normal range:
7.2-63.3ng/L), and elevated 24-hour urinary free cortisol of
562pg/24h (normal: <130pg/24h). The 1-mg dexamethasone
suppression test showed failure to suppress with a cortisol level of
20.8pg/dL. Plasma metanephrine and normetanephrine levels were
normal, excluding pheochromocytoma. Aldosterone and plasma
renin activity were within normal limits. Given the biochemical
evidence of combined hypercortisolism and hyperandrogenism,
Magnetic Resonance Imaging (MRI) of the abdomen was
performed. This revealed a 76x57mm well-circumscribed mass
in the left adrenal gland that was isointense on both T1-weighted
and T2-weighted sequences, demonstrated diffusion restriction,
and showed progressive enhancement after intravenous contrast
administration. The splenic vein was in close proximity to the
anterior aspect of the mass, and the ipsilateral kidney showed
a compression effect. Small retroperitoneal lymph nodes were
noted. The imaging characteristics, combined with the large size
and hormonal profile, raised concern for adrenocortical carcinoma.
18F-fluorodeoxyglucose positron emission tomography/computed
tomography (18F-FDG PET/CT) was performed to evaluate for
metastatic disease. The left adrenal mass demonstrated moderate
FDG uptake with a maximum Standardized Uptake Value (SUVmax)
of 7.2. No evidence of metastatic disease was identified (Figure 1).

Figure 1: Dynamic contrast-enhanced MR imaging shows a mass lesion that is isointense on T2W and T1W series
with regular borders and limited diffusion, and that enhances progressively after IVCM.

The patientunderwentlaparoscopicleftadrenalectomy without
complications. Intraoperatively, the tumor was well-encapsulated
and showed no evidence of local invasion. Perioperatively, the
patientreceived high-dose corticosteroid therapy to preventadrenal
insufficiency. Macroscopic examination revealed an 8.5x6.5x2.5
cm tumor with a firm, elastic consistency and focal soft areas. The
cut surface was homogeneous yellow-orange in color, consistent
with lipid-rich adrenal cortical tissue. Adjacent normal adrenal
tissue was identified. Histopathological examination showed a

well-circumscribed adrenocortical neoplasm without high nuclear
grade, atypical mitoses, necrosis, capsular invasion, or vascular
invasion. The mitotic rate was <5 per 50 high-power fields, and
clear cells comprised >25% of the tumor. Immunohistochemical
staining was positive for synaptophysin, inhibin, and SF-1, while
chromogranin was negative. The Ki-67 proliferation index was 2%.

Based on the Weiss scoring system, the tumor scored 0 points,
confirming the diagnosis of benign adrenocortical adenoma.
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Postoperatively, the patient’s steroid replacement was gradually
tapered. At 3-month follow-up, hormonal evaluation showed
normalization of androgen levels with total testosterone <2.5ng/
dL and DHEA-S of 7.1pg/dL. The 1-mg dexamethasone suppression
test showed appropriate suppression with a cortisol level of 0.2ug/

dL. Clinically, the patient reported significant improvement in
hirsutism, resolution of acne, and return of normal menstrual cycles.
Hydrocortisone replacement therapy was gradually withdrawn,
and the patient continues to do well on follow-up (Figure 2).

Figure 2: Image of the mass removed by laparoscopy.

Discussion

This case represents a rare presentation of a large benign
adrenal adenoma simultaneously secreting cortisol and androgens.
The combination of significant size (8.5cm), dual hormone secretion,
and rapid clinical progression initially suggested adrenocortical
carcinoma, highlighting the diagnostic challenges posed by such
cases. Androgen-secreting adrenal tumors are exceptionally rare,
with most being malignant adrenocortical carcinomas [13]. In a
recent systematic review of 48 studies including 42 patients with
pure androgen-secreting adrenal tumors, the authors found that
malignant tumors were significantly larger (mean 8.9cm vs 4.9cm)
and had shorter symptom duration (1.96 vs 4.51 years) compared
to benign adenomas [10]. Our case, with its large size and relatively
short symptom duration, exemplifies the diagnostic dilemma these
tumors present.

The clinical presentation of hyperandrogenism in women
includes hirsutism, acne, androgenic alopecia, and menstrual
irregularities [14]. More severe manifestations, termed virilization,
include clitoromegaly, deepening of voice, and increased muscle
mass [15]. While our patient did not exhibit frank virilization,
the rapid progression of symptoms and marked biochemical
hyperandrogenism warranted investigation for an androgen-
secreting tumor. The principal adrenal androgens are DHEA,
DHEA-S, and androstenedione, which serve as precursors for
testosterone synthesis [16]. In our case, all these hormones were
significantly elevated, consistent with adrenal androgen excess.
The simultaneous elevation of cortisol with suppressed ACTH
indicated autonomous cortisol secretion, a finding more commonly
associated with adrenocortical carcinoma than adenoma [17].

Imaging plays a crucial role in the evaluation of adrenal masses.
Unenhanced, Computed Tomography (CT) with attenuation values
<10 Hounsfield Units (HU) is characteristic of lipid-rich adenomas
[18]. However, approximately 30% of adenomas are lipid-poor
with attenuation values >10 HU, requiring additional imaging for
characterization [19]. Chemical shift MRI can detect microscopic
lipids in adenomas, providing high sensitivity for adenoma
diagnosis [20]. In our case, the tumor’s imaging characteristics,
including progressive enhancement and diffusion restriction, were
atypical for adenoma and raised concern for malignancy. The Weiss
scoring system remains the gold standard for histopathological
differentiation between adrenal adenomas and carcinomas [21].
The system evaluates nine parameters: nuclear grade, mitotic
rate, atypical mitoses, clear cell percentage, diffuse architecture,
necrosis, venous invasion, sinusoidal invasion, and capsular
invasion. A score 23 indicates carcinoma, while scores 0-2 suggest
adenoma [22]. Our case scored 0 points, definitively establishing
the benign nature despite the large size and functional activity.

The 2022 WHO classification of adrenal cortical tumors
emphasizes the importance of angioinvasion as a diagnostic and
prognostic factor [23]. Ki-67 proliferation index >5% is associated
with malignancy, though overlap exists between adenomas and
carcinomas [24]. Our case demonstrated a Ki-67 index of 2%,
supporting the benign diagnosis. Management of functional adrenal
adenomas involves complete surgical resection, which is curative
[25]. Laparoscopic adrenalectomy is the preferred approach for
benign lesions, offering reduced morbidity compared to open
surgery [26]. Preoperative hormonal evaluation is essential to
guide perioperative management, particularly for cortisol-secreting
lesions requiring steroid replacement [27]. The prognosis for
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benign adrenal adenomas is excellent following complete resection.
In contrast, adrenocortical carcinoma carries a poor prognosis
with 5-year survival rates of 40-50% [28]. This case demonstrates
that even large, hormonally active adrenal masses can be benign,
emphasizing the importance of histopathological examination for
definitive diagnosis.

Conclusion

We report a rare case of a large benign adrenal adenoma
simultaneously secreting cortisol and androgens, presenting with
significant hirsutism and virilization symptoms. While the tumor’s
size and hormonal profile suggested malignancy, histopathological
examination confirmed its benign nature with a Weiss score of
0. This case highlights the diagnostic challenges posed by large
functional adrenal adenomas and emphasizes that histopathological
evaluation remains the gold standard for determining malignancy.
Complete surgical resection provides excellent outcomes for
functional adrenal adenomas, with resolution of hormonal excess
and associated symptoms.
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