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INTRODUCTION

Hyperandrogenism is a term used to describe the
most common clinical signs in woman with hy-

perandrogenemia: hirsutism, acne and alopecia. Virili -
zation, characterized by clitoral hypertrophy, deepe -
ning of the voice, androgenic muscle development,
breast atrophy, severe hirsutism, male pattern baldness,
and masculine habitus, is associated with severe hyper-
androgenemia.1    

Androgen-secreting tumors are present in about 0.2
percent of women with hyperandrogenism and more
than half are malignant2. Neoplasms may be adrenal or
ovarian in origin, and must be considered in the presen -
ce of a rapid onset of hirsutism, virilization or a palpa-
ble abdominal or pelvic mass3.

Steroid cell tumors are rare ovarian sex cord-stromal
tumors with malignant potential comprising less than
0.1% of all ovarian tumors4,5. A subtype called not other -

wise specified (NOS) accounts for approximately one-
-half of all ovarian steroid cell tumors4.

The average age of presentation is 43 years, with an-
drogenic clinical features in 56-77% of cases5,6.

Early recognition of the disease process and timely
therapeutic intervention should be of foremost con-
cern.

CASE REPORT

A 21-year-old female, on liver transplantation waiting
list due to Niemann-Pick disease, was referred to an
Endocrinology appointment in november/2013 for
hirsutism and acne with 6 months of evolution and pro-
gressive worsening. 

The menarche was at the age of 14 years, and the
patient presented with amenorrhea for the last twelve
months. There was no history of drug intake related
with hyperandrogenism, headache, proximal muscle
weakness, striae or galactorrhea. 

Temporal balding, acne, severe hirsutism (Figure 1),
acanthosis nigricans, male muscle pattern, deepening of
the voice and clitoromegaly (5x1.5cm) (Figure 2), were
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noticed on physical examination. 
Laboratory workup revealed: total testosterone

15.89 ng/mL [0.04-0.8], free testosterone 34.74 pg/
/mL [<2.57], androstenedione >10 ng/mL [0.3-3.3],
17-hydroxiprogesterone 3.50 ng/mL [0.2-1.8], dehy-
droepiandrosterone sulfate 16 ug/dL [35-430], thy-
roid stimulating hormone 2.89 µUI/mL [0.4-4].

During ultrasound study in august 2013 a right adne -
xal mass was noted leading to a pelvic magnetic reso-
nance, which revealed a large 6.4x5.2x5cm ova rian mass,
with normal adrenal glands (Figure 3). Tumor markers
were negative: cancer antigen 125 (CA 125), carbohy-
drate associated antigen (CA19-9), carcinoembryonic
antigen (CEA), alpha-fetoprotein (AFP). 

The patient underwent surgery (18/12/2013): 20cc
of ascitic fluid was evacuated and right salpingo-
oophorectomy was performed. No other alterations on
the abdomino-pelvic cavity were found. 

Histopathologic examination revealed: right ovary
measuring 11.5x8.0x6.5cm, with a smooth and intact
outer surface, totally occupied by a solid tumor. Docu -
mented absence of vascular, lymphatic or neural inva-
sion. Presence of mild nuclear atypia, hemorrhage, four
mitotic figures per 10 high-power fields. The neoplas-
tic cells were diffusely immunoreactive for calretinin,
inhibine and, focally for CAM 5.2; negative for AE1/
/AE3 and CD56 – ovarian steroid cell tumor NOS,
with some features increasing the risk of malignancy:

tumor diameter >7 cm, mitotic activity, hemorrhage
(Figure 4).

Peritoneal fluid was negative for malignancy and the
tumor was staged pT1aNxMx.

Three weeks after surgery androgen levels normali -
zed and menses resumed: total testosterone 0.5 ng/mL,
free testosterone <0.15 pg/mL, androstenedione 2.19
ng/mL, sex hormone-binding globulin 88 nmol/L (18-
-114).

Thrombocytopenia (platelet count 85.000x109/L
[150.000-450.000]) related to her hepatic disease pre-
cluded adjuvant chemotherapy.

After surgery, progressive improvement of acne, hir-
sutism and temporal alopecia were noted, and andro-
gen levels remained normal.

In 27/02/2016, the patient underwent orthotopic
liver transplantation due to Niemann-Pick disease with
hepatic cirrhosis complicated with portal hypertension

FIGURE 1. Photograph showing male pattern baldness, acne and
hirsutism

FIGURE 3. Pelvic Magnetic Ressonance: 6,4x5,2x5cm right 
ovarian mass; normal adrenal glands

FIGURE 2. Clitoromegaly (5x1.5cm)
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and multifocal hepatocellular carcinoma, staged
pT2(m)NxMx. Currently the patient is under immu -
nosuppressive therapy with prednisolone 10mg id, ta -
cro limus 6.5mg bid and mycophenolate mofetil 500mg
bid. Androgen levels remain normal 5 months after li -
ver transplantation (total testosterone 0.07 ng/mL
[0.108-0.569]). 

DISCUSSION

Adrenal or ovarian androgen-producing tumors should
be suspected in women with virilization and testos-
terone levels greater than 100-145 ng/dL7.

Most androgen secreting ovarian tumors are sex cord
stromal tumors which comprise less than 5% of all
ovarian malignancies8.

Ovarian steroid cell tumors are rare neoplasms com-
posed of cells that have typical morphological features
of steroid hormone-secreting cells. The tumors may se-
crete several steroids and may be uncommon causes of
virilization9.

Depending on the originating cell, the steroid cell
tu mors are categorized into three subtypes: stromal
luteo ma, Leydig cell tumor, and steroid cell tumor
NOS4,6,7.

Steroid cell NOS represents 60% of all steroid cell
ovarian tumors and are histologically identified based
on absence of pathognomonic features seen in other
androgen secreting ovarian tumors, such as Reinke
crystals, call-exner bodies, and proeminent nucleoli5,10.

Approximately 50% of steroid cell tumors NOS

exhi bit symptoms of excessive androgen secretion, one
third are malignant, 6% are bilateral and little is known
about their behaviour5.

Occasionally, these tumors develop before puberty
and in younger women, as occurred in this clinical case,
but the average age reported is 43 years5,11.

Steroid cell tumors are surgically staged using crite-
ria similar to those used in staging epithelial ovarian
cancer. For women with stage IA disease (growth limi -
ted to one ovary, no ascitis, no tumor on the external
surface and intact capsule), unilateral salpingo-oopho -
rec tomy is adequate. Adjuvant combination che mo the -
rapy should be based on the histologic appearance of
the tumor and on its surgical stage11. Our patient pre-
sented with some histologic features increasing the risk
of malignancy, but adjuvant chemotherapy wasn’t per-
formed due to thrombocytopenia.

As the incidence of steroid cell tumor NOS is very
low, there are currently no established treatments, and
the tumors are hence treated in a similar manner to
stromal tumors, depending on surgical stage, histolo -
gical classification and patient age.5

Due to the rarity of these tumors, little is known re-
garding their malignant potential and metastatic be-
haviour5,10,11.

Regular follow-up evaluation with subsequent mo -
ni toring of hormone levels is mandatory7,11. In this case
we are performing clinical evaluation and total serum
testosterone measurement each six months, which can
indicate the need for immediate imaging and further
evaluation. 

This case is significant because of the occurrence of

FIGURE 4. Histopathologic examination: ovarian steroid cell tumor not otherwise specified. A) Hematoxylin and eosin stain, x400: 
variably sized, round to polygonal tumor cells, abundant vacuolated cytoplasm and round nuclei with proeminent nucleoli.
B) Immunohistochemical results: neoplastic cells diffusely immunoreactive for inhibin, x400.
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steroid cell tumor NOS presenting with histologic fea-
tures increasing the risk of malignancy in a young pa-
tient, under immunosupressive therapy due to liver
transplantation, requiring a close surveillance. 
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