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Case Report

Ovarian steroid cell tumor, not otherwise specified,
treated with surgery: a case report

and review of literature
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Abstract: Ovarian steroid cell tumors NOS are rare sex cord-stromal tumors. They account for less than 0.1% of
ovarian tumors. We present a case of a 17-year-old girl with the complaint of amenorrhea. The serum testosterone
level was 11.55 nmol/L (reference value, 0.35-2.6 nmol/L) and the serum value of dehydroepiandrosterone-sulfate
(DHEA-S) was 5.9 ymol/L (reference value, 0.49-8.71 umol/L). A computed tomography (CT) pelvic scan identified
a solid, right ovarian tumor and detected no adrenal gland enlargement or additional tumors. We took a surgical
excision and a wedge resection of the normal contralateral ovary. The histopathologic examination on microscopy
confirmed it was a benign ovarian steroid cell tumor NOS. Four days postoperative, her sex hormones were declined
to normal levels and her serum testosterone level was 2.37 nmol/L (reference value, 0.35-2.6 nmol/L) a month
after surgery. Her serum testosterone level was in the normal range and there was no evidence of recurrence 6

months after surgery.
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Introduction

Ovarian steroid cell tumors account for less
than 0.1% of ovarian tumors and are rare sex
cord-stromal tumors [1]. They have been clas-
sified into three subtypes: Stromal luteoma,
Leydig cell tumors and not otherwise specified
(NOS) [2, 3]. NOS tumors usually develop in
reproductive-aged women with an average age
of 47 years and are rare in adolescent girls [4].
The major symptoms of NOS tumors are hirs-
utism and virilization that caused by the high
level of sex hormones [5]. The mainstay of NOS
tumors treatment is surgery. This report de-
scribes a case of NOS tumor in an adolescent
girl of 17 years.

Case report

A 17-year-old girl (virgin) visited our hospital
with the complaint of amenorrhea for one and
half years. The girl had menarche at 14 years
old and experienced oligomenorrhea for about

one year. She suffered amenorrhea since one
and a half years ago which could be relieved by
oral contraceptives (OCs).

She had a low-pitched, deepened male voice,
thin and greasy skin and severe facial hair
growth that required daily chin and lip shaving.
Her BMI was 32.27 kg/m? (height: 167 cm,
weight: 90 kg). A pelvic examination revealed
an 8*7*6 cm, enlarged clitoris, and right adnex-
al fullness.

The laboratory analysis showed that renal and
liver parameters were within normal limits and
tumor markers, including carcinoembryonic
antigen (CEA), a-fetoprotein (AFP), human epi-
didymis protein 4 (HE-4), CA19-9, CA125 were
found to be normal. The hemoglobin levels were
157 g/L (reference value, 115-150 g/L). The
serum testosterone level was 14.28 nmol/L
(reference value, 0.35-2.6 nmol/L) and the
serum value of dehydroepiandrosterone-sul-
fate (DHEA-S) was 5.9 ymol/L (reference value,
0.49-8.71 umol/L) (Table 1).
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Table 1. Laboratory analysis before and after surgery

ovarian steroid cell tumor

Before 4 days after 1 month after

NOS.
Normal values

Surger surger surger .

Hemoglobin 157 ' 1§2 ' 1§5 ' 115-150 g/L Four days pOSt.Operatl\./e'

the hemoglobin declin-
Testosterone 14.28 0.97 2.37 0.35-2.6 nmol/L ed to normal levels (135
CA125 16.5 - 19 <35U/ml g/L) (reference value,
CA199 17.37 - 15.19 <39 U/ml 115-150 g/L) and her
HE-4 46.06 - 39.76 < 140 pmol/L serum testosterone level
CEA 0.68 - 0.50 < 4.7 ng/ml declined to 0.97 nmol/L
AFP 1.24 - 1.25 <20 ng/ml (reference value, 0.35-
CA724 1.51 - 1.32 < 6.90 U/ml 2.6 nmol/L). The patient
Premenopausal ROMA  6.24 : 4.52 <11.4% was discharged from the

hospital seven days after

surgery with no compli-
Transvaginal ultrasound identified an 8.3* cations. At the first visit to the outpatient clin-

6.2*7.2 cm, solid, right ovarian tumor. A com-
puted tomography (CT) pelvic scan confirmed
the ultrasound findings and showed no adrenal
gland enlargement or additional tumors. There
were no enlarged lymph nodes around the
mass as well. Magnetic resonance imaging
(MRI) showed (red arrow) a 78*63*72 mm so-
lid mass on the upper right of the uterus wi-
th heterogeneous hyperintense on T2-weigh-
ted imaging (T2WI). No diffusion restriction of
water was noted on either diffusion-weigh-
ted images (DWIs) or apparent diffusion coe-
fficient (ADC) maps. The mass showed obvious
heterogeneous enhancement on T1-weighted
images after intravenous gadolinium adminis-
tration (Figure 1). The chromosome screening
confirmed that she was clinically female.

The patient underwent exploratory laparotomy.
During the laparotomy, 50 ml washings of the
pelvis were collected first. The enlarged right
ovary was found to be smooth and had no
external excrescences and measured 8*6*6
cm. The left ovary and all the surfaces of perit-
oneum, omentum majus and bowels were no-
rmal. We performed surgical excision and a
wedge resection of the normal right ovary.
Microscopically, the tumor consisted of irreg-
ular nests of cells containing abundant eos-
inophilic cytoplasm and they had distinct cell
borders. There was sporadic mitotic activity
and no significant necrosis, or nuclear atypia.
Immunohistochemistry showed diffuse positive
staining for CD99 and was partially positive for
CK-pan, ER, and Ki-67 (Figure 2). Calretinin,
Inhibin, CD10, RCC, WT-1, PR, EMA, S-100 and
Syn were negative on microscopic examination.
All these features confirmed it was a benign

1435

ic a month after surgery, her serum testoster-
one level was 2.37 nmol/L (reference value,
0.35-2.6 nmol/L) (Table 1). The patient has
been advised to get regular follow up with the
department of gynecology. 6 months after sur-
gery, her serum testosterone level was in nor-
mal range and there was no evidence of
recurrence.

Discussion

Ovarian steroid cell tumors are rare sex cord-
stromal tumors and account for less than 0.1%
of all ovarian tumors [1]. Peking Union Medical
College Hospital treated 7301 patients of ovar-
ian tumor from 1986 to 2008, of which only 14
cases were ovarian steroid cell tumor, which
accounted for about 0.19% (14/7301) [6].
Ovarian steroid cell tumors have been classi-
fied into three subtypes: Stromal luteoma,
Leydig cell tumors and NOS [2, 3]. NOS tumors
are the most common subtype and comprise a
larger portion for about 60% while stromal lute-
oma and Leydig cell tumors each account for
about 20% [1].

Ovarian steroid cell tumors NOS can occur at
any age, the youngest age is 2.5 years and the
oldest age is 93 years as we found [7, 8]. It is
the most common subtype of ovarian steroid
cell tumor and usually develops in reproduc-
tive-aged women with an average age of 47
years [9]. Most of them are unilateral [8] and
characterized by the proliferation of steroid
cells. The major symptoms are caused by high
levels of sex hormones. More than half of the
NOS patients shows hyperandrogenic symp-
toms and virilization signs [8], such as hirsut-
ism, acne, deepened voice, clitoromegaly,

Int J Clin Exp Pathol 2019;12(4):1434-1438



A case of ovarian steroid cell tumor NOS

Figure 1. A. MRI identified (red arrow) a solid mass on the upper right of the
uterus with heterogeneous hyperintensity on T2WI. B, C. No diffusion restric-
tion of water was noted on either DWIs or ADC maps. D. The mass showed
obvious heterogeneous enhancement on T1-weighted images after intrave-
nous gadolinium administration.

amenorrhea, and infertility. Estradiol secreti-
on has been detected in about 6-23% patients
[10]. In these patients, irregular bleeding and
endometrial polyp were noted. Some patients
also developed endometrial cancer [11]. Ov-
arian steroid cell tumors can also secrete other
kinds of steroid hormones, such as progester-
one, cortisol and aldosterone, which will cause
corresponding clinical symptoms [5]. About
25% of these patients were detected during a
physical examination without any increase in
the level of hormones [8]. Additional symptoms
in some patients included abdominal disten-
sion and palpable abdominal mass. Kim et al.
reported a NOS steroid cell tumor case with vir-
ilization and massive ascites [11].

Serum laboratory analysis typically shows ele-
vated levels of testosterone and androstenedi-
one, indicating the ovarian origin of androgen
release and normal DHEA-S levels, and ruling
out adrenal causes of hyperandrogenism [13].
Tumor markers such as CA125, CA199, CEA,
AFP, HE4 and RISK of Ovarian Malignancy
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Algorithm (ROMA) are not he-
Ipful in the diagnosis of this
disease. Compared with CT,
the features of MRI possess
practical value for analysis of
the tumors. No diffusion re-
striction of water noted on
either DWIs or ADC maps sh-
owed insufficient evidence of
malignancy in our case.

Ovarian steroid cell tumors
are mostly considered benign
and a few show a low degree
of malignancy. However, alm-
ost all the malignant cases
reported in the literature are
steroid cell tumors NOS [6]. In
Hayes and Scully’s series, st-
eroid cell tumors NOS are cl-
inically malignant in up to 43%
of the tumors. Hayes and Sc-
ully reported the most predic-
tive malignant features of ov-
arian steroid cell tumors, NOS
[6]. In their point of view, the
presence of two or more mitot-
ic figures per 10 high-power
fields and grade 2-3 nuclear
atypia, necrosis, hemorrhage
are the predictors of malignant behavior of
ovarian steroid cell tumors. In addition, a tumor
diameter greater than 7 cm is also demonstrat-
ed by most of the malignant tumors [8]. In our
case, the pathologic features of the accessory
ovarian tumor suggested its benign behavior,
although the size was larger than 7 cm.

The mainstay of all ovarian steroid cell tumor
treatment is surgery. Operative method should
be individualized based on surgical stage,
tumor pathology, age, and the desire for pre-
serving fertility. Ovarian steroid cell tumors are
generally considered benign because they are
often detected in an early stage and metasta-
ses are rare when they are diagnosed. So, for
benign tumors, unilateral salpingo-oophorecto-
my or tumor removal is acceptable in all repro-
ductive-aged women. A mandatory follow-up
evaluation including the measurement of the
sex hormone levels is required after surgery.
Surgical treatments using total abdominal hys-
terectomy and bilateral salpingo-oophorectomy
are an appropriate management option for
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Figure 2. (A, B) Microscopic appearance: cells with small round nuclei, sporadic mitosis, and no significant necrosis
or atypia are arranged in a diffuse pattern of columns or nests (A: H&E, 100x%; B: H&E, 400x). (C-F) Immunohist-
ochemistry showed diffuse positive staining for CD99 (C) and partial positive for CK-pan (D), ER (E), and Ki-67 (F)

(C-F: 400x).

postmenopausal women and for those who
have completed childbearing. Endometrial sa-
mpling should be performed when fertility-spar-
ing surgery is planned since many of these
patients may have coexisting hyperplasia or
adenocarcinoma that may affect the decision
for hysterectomy. Surgical treatments using
total abdominal hysterectomy, bilateral salpin-
go-oophorectomy, or complete surgical staging
for malignant ovarian steroid cell tumor have
both been reported. Unfortunately, there are
few data to support a preferred approach.

Too few cases exist to have good information as
to the role of adjuvant therapy. The 5-day bleo-
mycin, etoposide, and cisplatin (BEP) regimen
is the most widely used first-line chemotherapy
combination for steroid cell tumors. However,
there were few reports about the chemothera-
py of steroid cell tumors and no evidence
showed the efficiency of chemotherapy. Brewer
reported a steroid cell tumor NOS case with
demonstrated progressive disease after sur-
gical debulking. Treatment with multiagent ch-
emotherapy failed, but the patient subsequent-
ly had a robust response to GnRH agonist ther-
apy [8]. Therefore, although typically treated
solely with surgery, GnRH-agonist may be re-
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quired when persistent abnormal serum hor-
mone levels, the doubt of residual tumor, recur-
rences or metastases are noted. GnRH ana-
logue treatment may be considered prior to
cytotoxic chemotherapy in cases of steroid cell
tumors NOS [14]. Following final pathologic
diagnosis, further adjuvant chemotherapy or
GnRH-a therapy was not given, and hormonal
levels have been monitored as part of the
patient’s postoperative follow-up.

Conclusion

Ovarian steroid cell tumor NOS accounts for
less than 0.1% of ovarian tumors and yet due to
its rarity, only a limited number of cases have
been reported in literature. The major symp-
toms are hirsutism and virilization. There are no
standardized treatment programs because of
the lower rates of this disease. Surgical remov-
al is the mainstay of steroid cell tumor NOS
treatment. GnRH-a therapy or cytotoxic chemo-
therapy may be considered in cases of malig-
nant steroid cell tumors NOS.
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