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Abstract

Androgen-producing steroid cell ovarian tumors are rare, comprising less than 1% of ovarian neoplasms, and can present
with infertility and rapid virilization. Here we discuss the case of a 28-year-old woman who presented with an unusually
insidious 2-year history of infertility, hirsutism, and clitoromegaly who was found to have an elevated serum testosterone
and a left ovarian mass. She underwent oophorectomy and pathology revealed a steroid cell tumor, not otherwise specified
(NOS), with no malignant features. Following surgery, the patient’s hyperandrogenic symptoms resolved with normalization
of testosterone within 6 months, and she was able to conceive spontaneously. In reproductive-aged women with progressive
hyperandrogenic symptoms, androgen-producing tumors, including those of ovarian origin, should be suspected. Thorough
investigation, including plasma hormone levels and tumor histology, can lead to accurate diagnosis and management.
Treatment should be guided by histology and surgical staging, with consideration for future fertility desires. Women who
have not completed childbearing can undergo unilateral oophorectomy or tumor resection for benign tumors, with close
monitoring of sex hormone levels postoperatively.
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Background In puberty, as the hypothalamic pituitary ovarian axis acti-
vates, luteinizing hormone (LH) pulses increase in amplitude
and frequency, leading to a rise in testosterone and andro-
stenedione levels.> The growth hormone/insulin-like growth
factor-1 (IGF-1) axis activates in parallel, leading to insulin
resistance and a decrease in sex-hormone binding-globulin
(SHBG).’> As a result, early menstrual cycles are anovulatory,
. . with mild hyperandrogenic symptoms. In most cases, normal
suggests that hormone-producing gynecologic masses physiology resumes in 1 to 2 years.’ If hyperandrogenic

should espe?mall}{ be cc?n51dered in women in their 30's to symptoms persist or progress, polycystic ovarian syndrome
40s presenting with rapidly progressive hyperandrogenism. (PCOS), non-classical congenital adrenal hyperplasia
While there are many origins of hyperandrogenism, hirsut- ’

ism in the setting of elevated 17-hydroxyprogesterone (17-
OHP) and testosterone, and normal DHEA-sulfate
(DHEA-S), is consistent with steroid-producing ovarian

Hyperandrogenism is a common condition in adolescent
girls and young adults, with a prevalence of 5% to 10% in
women of reproductive age.! As mild transient hyperandro-
genic symptoms are common in early reproductive life, one
should have a high index of suspicion to differentiate
benign from more serious conditions. Current literature
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Figure |. Laparoscopic image of an enlarged left ovary (A),
uterus (B), and right ovary (C).

(NCCAH), Cushing’s syndrome, and adrenal and ovarian
tumors should be considered.

Severe hyperandrogenic features can been seen with any
degree of androgen excess, as clitoromegaly is seen in 8%
to 20% of girls with NCCAH3; however, androgen-produc-
ing adrenal and ovarian tumors are major causes of viriliza-
tion.” Virilization comprises clitoromegaly, alopecia,
muscular hypertrophy, breast atrophy, and amenorrhea.! A
thorough patient history, including inquiry into medications
and establishing the onset and duration of symptoms, along
with physical examination for signs of virilization, is
important.

While several ovarian tumors can produce androgens,
most are benign. Androgen-producing ovarian tumors are
categorized under broader terms of luteinized thecomas, dys-
germinomas, gonadoblastomas, and Sertoli-stromal tumors,
with the latter further classified as Sertoli, Leydig, and
Sertoli-Leydig cell tumors, which comprise <1% of all ovar-
ian tumors. Although most of these tumors are androgenic,
they can also be hormonally inactive in women and feminiz-
ing in men. Rarely, metastatic lesions from the gastrointesti-
nal tract, such as gonadotropin-producing tumors of pancreas,
can also produce androgens.®

Case Presentation

A 28-year-old nulliparous female presented to the endocri-
nology clinic with hyperandrogenic symptoms and men-
strual irregularity. Menarche was at 15 years of age, and her
menstrual cycles were regular until age 25. Attempts at
pregnancy had been unsuccessful and she had been pre-
scribed a combined estrogen/progesterone oral contracep-
tion pill for dysfunctional uterine bleeding. She had also
noticed increased facial hair growth involving her upper lip,
chin, arms, and back, as well as clitoral enlargement over
the past 2 years. She denied significant weight gain, abdom-
inal striations, proximal muscle weakness, and galactorrhea.

Figure 2. Laparoscopic image of pelvic organs, with site of left
ovarian tumor dissection noted (A). Lack of a clear tissue plane
between the neoplasm and normal tissue prompted subsequent
left oophorectomy.

She had no family history of infertility or cancer. On physi-
cal exam, her body mass index was 31.38 kg/m? and she had
a Ferriman Gallwey score of 9. Pelvic exam confirmed
clitoromegaly.

Laboratory analysis showed significantly elevated total
testosterone of 222.8 ng/dL [8-48 ng/dL], high-normal
androstenedione of 236 ng/dL [41-262 ng/dL], and a normal
DHEA-S of 322.8 ng/dL [84.8-378 ng/dL]. She also had an
elevated 17-OHP of 964 ng/dL [15-70 ng/dL]. On 250 pg
adrenocorticotropic hormone (ACTH) stimulation testing,
her basal and stimulated 17-OHP were normal at 102 ng/dL
and 113 ng/dL, respectively, and stimulated cortisol was 38.4
pg/dL. Her follicle-stimulating hormone (FSH) and LH were
normal. Based on the stimulation test results, which yielded
normal 17-OHP, and the normal DHEA-S, an adrenal etiol-
ogy for her hyperandrogenic symptoms was ruled out.
Because her clinical presentation was not consistent with
hypercortisolism, laboratory evaluation along these lines
was not indicated.

Transvaginal ultrasound revealed an enlarged left ovary
with an isoechoic mass measuring 4.4 X 2.8 X 3.8 cm with-
out focal densities. The right ovary was slightly enlarged
with findings consistent with a polycystic ovary.
Multidisciplinary discussion with gynecology led to a con-
sensus for surgical management of the left ovarian mass, the
suspected culprit for her hyperandrogenism.

Exploratory laparoscopy revealed an enlarged left ovary
and normal-appearing right ovary (Figure 1). The fallopian
tubes, uterus, and intraabdominal viscera appeared normal.
Dissection of the left ovarian tumor from normal ovary was
attempted but could not be achieved due to lack of a clear
tissue plane (Figure 2). The tumor was not consistent with a
classic dermoid, endometrioma, or fibroma on surgical
examination. For these reasons, a left oophorectomy was
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Table I. Elevated |7-OHP and Testosterone, and Normal DHEA-S, Are Consistent With an Androgen-Producing Ovarian Neoplasm.

At presentation Postoperative Reference range
17-OHP 964 ng/dL 15-70 ng/dL
Total testosterone 222.8 ng/dL 65 ng/dL 8-48 ng/dL
DHEA-S 322.8 ng/dL 84.8-378 ng/dL

A decrease in testosterone is observed after surgical resection.
Abbreviations: 17-OHP, |7-hydroxyprogesterone; DHEA-S, DHEA-sulfate.

performed. Surgical pathology revealed a clear cell neoplasm
consistent with steroid cell tumor (SCT), not otherwise spec-
ified (NOS). Tumor cells exhibited staining with antibodies
directed against inhibin and were negative for antibodies
directed against PAX-8, GATA-3, RCC, CD10, and cytoker-
atin AE1/AE3. A reticulin stain confirmed the presence of
reticulin surrounding small aggregates of the clear cells. The
immunohistochemical and histologic staining pattern was
felt to be most consistent with an SCT. There were no malig-
nant features.

Six weeks following oophorectomy, our patient’s total
testosterone decreased to 65 ng/dL (Table 1). She was able to
successfully conceive spontaneously 3 months after surgery,
and at her 6-month follow-up, her hyperandrogenic manifes-
tations had improved.

Discussion

Steroid cell tumors have been described as a very rare
(<0.1%) class of ovarian neoplasm, with SCT-NOS, com-
prising between 50% and 60% of the subtypes within this
category.”!! A review of the literature demonstrates that most
patients present in their 30s to 40s with rapidly progressive
hyperandrogenism leading to virilization.,>*°-!! though this
tumor has also been described in postmenopausal women.'?
The typical hormone profile of SCT-NOS, has been consis-
tently described as elevated 17-OHP, elevated testosterone,
and normal DHEA-S.%!% Scheker and colleagues have also
identified increased expression of enzymes (namely
AKRI1C3) associated with ovarian steroidogenesis in SCT-
NOS, suggesting a potential biomarker and a more specific
mechanism for hyperandrogenism with ovarian origins.'?

Clinical Presentation

Nonspecific symptoms associated with ovarian SCT-NOS
include ascites, abdominal bloating and distension, and pel-
vic pain. The clinical presentation is also largely determined
by hormones secreted by the tumor. In 56% to 77% of
patients with SCT-NOS, testosterone predominates, resulting
in virilization.!! Typically, hormone panels reveal elevated
testosterone and androstadiene, indicating an ovarian origin

of virilization, and DHEA-S is often normal, ruling out an
adrenal etiology.*

In addition, approximately 6% to 23% of women with
SCT-NOS present with menorrhagia and postmenopausal
uterine bleeding due to excess estradiol production; 6% to
10% of patients have symptoms and signs of excessive corti-
sol; and 25% are asymptomatic.'? Individuals with hypercor-
tisolism may exhibit characteristic deposits of adipose tissue
at the posterior neck/mid-upper back, hirsutism, fragile skin,
delayed wound healing, and broad purple abdominal striae.
Asymptomatic patients are typically found to have an inci-
dental adnexal mass during routine pelvic examination or
hysterectomy performed for other reasons.

Patients with excessive hormone production must be
evaluated for both adrenal and ovarian neoplasms, PCOS,
hypercortisolism, and hyperprolactinemia. Early morning
assays for total testosterone, DHEA-S, and 17-OHP are a
reasonable first approach. For later assays, it is important to
test in the follicular phase, as steroid hormone production
from the corpus luteum can yield false positive results.’
Galactorrhea and symptoms of hypercortisolism may point
toward hyperprolactinemia and/or Cushing syndrome,
respectively. Pubertal growth arrest, loss of bone density,
weight gain, and hypertension should increase suspicion for
cortisol excess.® If NCCAH is suspected based on elevated
17-OHP, ACTH stimulation testing should be performed.
Elevated DHEA-S and testosterone should prompt suspicion
for adrenal and ovarian tumors, respectively, and adrenal CT
and pelvic magnetic resonance imaging should be obtained.’

Classification of Ovarian Tumors

The differential diagnosis of a unilateral ovarian mass
includes both benign and malignant tumors, which may or
may not secrete hormones. Most ovarian neoplasms are pri-
mary, originating in the ovary, though metastatic spread from
another site, for example, breast or colon, is possible. The
World Health Organization histologic classification of pri-
mary ovarian tumors is based on the likely tissue of origin;
this categorization is also used by the National Comprehensive
Cancer Network guidelines in the histopathologic diagnosis
of malignant ovarian neoplasms.'* Surface epithelial tumors
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Figure 3. Ovarian tumors are categorized based on their most
likely tissue of origin: surface epithelium, the thin outer layer of
the ovary; sex cord—stromal, the tissue that contains hormone-
producing cells; and germ cell, which is the egg-producing region
of the ovary. Reproduced with permission from “Ovarian
Cancer: A Review of Current Serum Markers and Their Clinical
Applications” by Dr Alicia Algeciras-Schimnich in the March 2013
issue of Clinical Laboratory News.

begin in the outermost tissue covering the ovaries, compris-
ing about 90% of malignant ovarian tumors. Sex cord—stro-
mal tumors comprise about 5% to 6% of ovarian neoplasms
and arise from the ovarian tissue that contains hormone-pro-
ducing cells. The even rarer germ cell tumors (2%-3%) stem
from the egg-producing cells (Figure 3).!>!7

Within each of the 3 main histologic categories of ovarian
tumors, many subtypes exist and are further classified as
benign, malignant, or borderline, that is, with atypical prolif-
eration but low potential for malignancy. SCTs fall under the
sex cord—stromal tumors and are classified as pure stromal
tumors based on their location of origin within the ovary and
their histologic appearance (Figure 4). The overall incidence
of SCTs of the ovary is rare: They comprise only about 0.1%
of all ovarian tumors.'® Steroid cell tumors, NOS, have no
clear cell of origin—unlike, for example, Leydig cell tumors
which arise from the Leydig cells in the stromal hilum of the
ovary—and comprise the majority of all SCTs."

Diagnosis

Histopathologic examination remains the gold standard for
definitive diagnosis of SCT-NOS. The gross appearance is of
a well-circumscribed, noncalcified, lobulated solid mass;
cross section demonstrates a yellow-orange surface and
occasional cystic changes.?’ Under microscopy, cells have a
nested appearance, and cytology reveals polygonal cells with
clear borders and prominent nuclei, scanty stroma, and abun-
dant eosinophilic cytoplasm.?’ Under microscopy, cells have
a characteristic nested appearance, and cytology reveals
polygonal cells with clear borders and prominent nuclei,
scanty stroma, and abundant eosinophilic cytoplasm. '

Steroid cell tumors, NOS, can also be differentiated from
other types of stromal tumors, such as Leydig cell tumors, by
their lack of cytoplasmic Reinke crystals.'® Immunohisto-
chemical markers for inhibin and calretinin can be sensitive
markers for SCT-NOS, and also help differentiate it from
other subtypes of SCTs.?!

Although the morphologic appearance of SCTs can appear
benign, one must correlate with clinical and pathologic fea-
tures, as these neoplasms can behave in a malignant way.
Hayes and Scully identified that over 35% of patients with
SCTs have clinically malignant disease. Five pathologic
characteristics are associated with malignancy, including
tumor size >7 cm, excessive necrosis and hemorrhage within
the tumor, high mitotic rate, and high degree of cytological
atypia.” As described above, our patient’s tumor did not have
any features of malignancy on pathologic analysis.

Management and Follow-up

Treatment of these hormone-producing ovarian tumors
should be based on histology and surgical staging, with
consideration for the patient’s future fertility desires. For
women with benign tumors who have completed childbear-
ing, limited evidence recommends total hysterectomy with
salpingo-oophorectomy.'? For unilateral and benign tumors,
unilateral resection and cystectomy are options in women
who have not completed childbearing.?? However, in these
women, sex hormone levels must be closely monitored
postoperatively.'?

For malignant SCTs of the ovary and/or metastatic dis-
ease, cytoreductive surgery sparing the lymph nodes fol-
lowed by adjuvant chemotherapy is recommended.'*?° While
there is no standard of care with regard to systemic chemo-
therapy regimens for advanced SCTs with malignant fea-
tures, combination bleomycin, etoposide, and cisplatin is
reasonable in the first line.'®?3 Surgical resection should
always be considered in patients with advanced-stage pri-
mary tumors and in those with recurrent disease, as evidence
supports relatively favorable progression-free intervals after
second cytoreductive surgery.??

Conclusion

In reproductive-age females with progressive hyperandrogenic
symptoms, especially virilization and a unilateral pelvic mass,
ovarian SCTs should be considered in the differential diagno-
sis. These tumors are rare and can be difficult to diagnose.
Clinical history, physical exam, laboratory studies including
hormone levels, and appropriate imaging and histopathologic
evaluation can assist in accurately identifying this neoplasm.
The management approach depends on the tumor histology
and the patient’s future fertility desires but typically comprises
surgical resection, with follow-up including longitudinal moni-
toring of androgen levels to ensure normalization.
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Figure 4. Schematic representation (noninclusive) of primary ovarian tumors based on the World Health Organization histologic
classification, focusing on the sex cord—stromal tumors. Steroid cell tumors originate from the stroma, the ovarian tissue that contains

hormone-producing cells, and can be either benign or malignant.
Abbreviation: NOS, not otherwise specified.
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