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ABSTRACT

Ovarian steroid cell tumors are classified into stromal luteoma, Leydig cell tumor
and steroid cell tumor not otherwise specified, according to their embryonal origin.
Ovarian steroid cell tumor not otherwise specified is a rare benign tumor, but
with malignant potential; it accounts for less than 0.1% of all ovarian tumors. They
should be considered as a cause of virilization in adult women due to testosterone
production. Only a female fetus is at risk of virilization. Like other ovarian stromal
tumors, the tumors must be treated surgically. Surgery is indicated in cases of solid
unilateral ovarian enlargement, due to a 50% chance of malignancy. In pregnancy,
ovarian steroid cell tumors not otherwise specified are exceptionally rare and
should be differentiated from luteoma of pregnancy and other malignant ovarian
neoplasms. More frequently they may be complicated by rupture and/or torsion. A
case of nonspecific ovarian steroid cell tumor during pregnancy is presented.
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RESUMEN

Los tumores de células esteroides de ovario se clasifican en luteoma estromal,
tumor de células de Leydig y tumor de células esteroideas sin otra especificacion,
segln su origen embrionario. El tumor ovarico de células esteroideas sin otra
especificacion es un tumor benigno raro, pero con potencial maligno; representa
menos del 0,1% de todos los tumores de ovario. Deben ser considerados como
causa de virilizacién en mujeres adultas por la produccién de testosterona. Solo un
feto femenino corre riesgo de virilizaciéon. Al igual que otros tumores del estroma
ovarico, los tumores deben ser tratados quirdrgicamente. La cirugia esta indicada en
casos de agrandamiento ovarico unilateral sélido, debido a un 50% de probabilidad
de malignidad. En el embarazo, los tumores ovaricos de células esteroideas sin otra
especificacién son excepcionalmente raros y deben ser diferenciados del luteoma
del embarazo y otras neoplasias malignas del ovario. Con mayor frecuencia pueden
complicarse con rotura y/o torsién. Se presenta un caso de tumor ovarico de células
esteroideas sin otra especificacion durante el embarazo.

Palabras clave. Ovario, Hormonas gonadales esteroides, Embarazo, Virilismo,
Andrégenos.

INTRODUCTION

Steroid cell tumors of the ovary are rare neoplasms of the sex cords.
They are characterized by proliferation of steroid cells and represent
less than 0.1% of all ovarian tumorst™. These lesions can be classified
into three subtypes according to cellular origin: stromal luteomas aris-
ing from the ovarian stroma, Leydig cell tumors arising from hilar Leydig
cells, and steroid cell tumors not otherwise specified (SCNOS) when the
origin is unknown®@

SCNOS should be considered as a cause of hirsutism, temporary bald-
ness and amenorrhea in adults. These tumors are rare and should be
differentiated from other benign and malignant ovarian neoplasms3.
There are few reports of these neoplastic lesions in pregnancy in the
literature. We present a case of an otherwise unspecified steroid cell
tumor during pregnancy.

CASE REPORT
A 29-years-old patient, gravida 3, cesarean section 1, abortion 1, with 35
weeks of gestation consulted for presenting excessive hair growth on

face, legs and trunk, accompanied by increased libido since the begin-
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ning of pregnancy. She reported menarche at 14
years of age and normal menstruation until 25
years of age, which then became irregular. The
pregnancy was spontaneous and the cesarean
section was performed for cephalopelvic dis-
proportion without complications, nine years
before. The patient reported regular menstrual
cycles before the current pregnancy. She denied
any significant personal or family history.

Physical examination revealed body mass index
41.3 kg/m2, blood pressure 130/80 mmHg, an-
drogenic alopecia, prominent hirsutism on the
face, chest, abdomen, back, upper and lower
limbs (Ferriman-Gallwey score 21/36) and rough
voice. The abdomen was globular at the expense
of a pregnant uterus with a single fetus inside.
Gynecologic evaluation showed clitoromegaly
with a width of 9 millimeters. There was no evi-
dence of striae, acne, bruising or proximal mus-
cle weakness.

Gestational dating ultrasound showed a single
live male fetus of size according to gestational
age, with normal amniotic fluid volume. In addi-
tion, there was a solid, homogeneous, well-cir-
cumscribed tumor in the left adnexa measuring
9 x 8 x 6 centimeters, with high vascularization.
The abdomino-pelvic MRI revealed normal kid-
neys and adrenal glands and a solid tumor
measuring 8 x 6 centimeters in the left ovary,
heterogeneous, surrounded by normal ovarian
follicles. There was no evidence of adrenal tu-
mor on other location, metastases, ascitic fluid,
retroperitoneal or pelvic lymphadenopathy.

Laboratory tests showed increased testosterone
serum concentrations of 6.7 ng/mL (normal val-
ue 0.4t0 0.76 ng/mL) and 4-androstenedione 3.5
ng/mL (normal value: 0.4 to 3.4 ng/mL). Serum
concentrations of estradiol, prolactin, cortisol,
free thyroxine and of thyrostimulating hormone
were within normal limits. Hematologic and bio-
chemical test results were also normal. Chorion-
ic gonadotropin values 35 000 mlU/mL (normal
value 940 to 60,000 mIU/mL), CA-125 30 IU/mL
(normal value less than 35 [U/L), CA19-9 30 U/L
(normal value less than 37 IU/L), carcinoembry-
onic antigen 2 ng/mL (normal value less than 2.5
ng/mL) and alpha-fetoprotein 50 ng/mL (normal
value 10 to 230 ng/mL in the third trimester of
pregnancy) were within normal limits. The con-
sensus of the gynecologic oncology team was to
perform a surgical exploration of the tumor.
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Patient underwent cesarean section 3 weeks
later and delivered a 3,500-gram live male
newborn with Apgar scores of 6 and 9 points
at 1 minute and 5 minutes respectively. No
evidence of macroscopic alterations was ob-
served. During surgery, a left ovarian tumor
measuring 9 x 5 x 4 centimeters with a bright
reddish surface and some yellowish areas with
signs of diffuse hemorrhage was seen (Figure
1). There was no evidence of ascites or peri-
toneal implants. The right uterus and ovary
were normal in appearance and there was no
evidence of peritoneal lesions. Transoperative
frozen section diagnosed steroid cell tumor
with no signs of malignancy. Left oophoro-
salpingectomy plus peritoneal lavage, pelvic
lymph node biopsy and partial omentectomy
were performed. Both the uterus and the right
adnexa were left to preserve fertility.

The pathology examination reported a yellow-
ish tumor with several whitish areas, measur-
ing approximately 7 centimeters in diameter,
with congested vessels, circumscribed to the
ovary and without external excrescences. The
cut section showed a tumor of friable consis-
tency. On microscopic examination, tumor
was well encapsulated, composed of large
and small lobules of large polygonal cells with
centrally located small round-ovate nuclei; eo-
sinophilic granular chromatin and abundant
eosinophilic cytoplasm separated by a dense
vascular network. Most cells showed foamy
cytoplasm, consistent with the presence of lip-
ids. No components suggestive of fibroma, sig-
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nificant necrosis, hemorrhage, mitotic activity,
high-grade nuclear atypia, or Reinke's crystals
were present. Tumor cells were strongly posi-
tive for Sudan Ill. The tumor also had intense
immunostaining to alpha inhibin and calretinin,
with focal positivity to S100, but was negative
to cytokeratin, EMA, synaptophysin, chromogr-
anin and SAL-4, progesterone and estrogen re-
ceptors (Figure 2). Dissected lymph nodes, right
ovary, omentum and peritoneal washings were
negative for tumor metastasis. Histological and
immunohistochemical features suggested the
final diagnosis of SCNOS.

Serum androgen concentrations decreased to
normal values 3 days after surgery. The patient
was discharged on postoperative day 6 without
incident. Clinical signs of hyperandrogenism dis-
appeared and menstrual cycles returned to nor-
mal during the 6-month follow-up.

DiscussioN

Ovarian steroid cell tumors are rare, especially
during pregnancy, with only a few cases report-
ed. They arise from the stroma of adrenocortical
cells, ovarian stromal lutein or Leydig cells and
are usually composed of solid cell aggregates

FIGURE 2. HISTOLOGY OF THE OVARIAN STEROID CELL TUMOR, NOT OTHERWISE SPECIFIED. (A) DIFFUSE GROWTH PATTERN WITH TWO TYPES OF EOSINOPHILIC
CELLS AND CLEAR CELLS. (B) EOSINOPHILIC CELLS WITH ABUNDANT EOSINOPHILIC GRANULAR CYTOPLASM AND SMALL NUCLEL. (C) CLEAR VACUOLATED CELLS WITH

SMALL NUCLEL (D) DIFFUSE POSITIVE IMMUNOSTAINING FOR INHIBIN.
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with occasional nests or trabeculae. These ste-
roid cell tumors are subdivided into three types
of steroid cell tumors, namely, Leydig cell tumor,
stromal luteoma, and SCNOS. The latter account
for approximately 60% of the three subtypes®.

SCNOS can appear at any age and are larger
than other steroid cell tumors at the time of di-
agnosis. They cause androgenic and estrogenic
manifestations in 50% and 10% of cases, re-
spectively®. The most common manifestations
are caused by testosterone overproduction. Ap-
proximately 56% to 77% of patients present hir-
sutism and virilization (hoarse voice, androgen-
ic alopecia, acne and increased facial and body
hair). Estradiol secretion occurs in 6% to 23% of
cases and produces irregular menstruation or
menopausal bleeding®. Approximately 25% of
these tumors do not produce hormones. There
are also reports of its association with Cushing's
syndrome, hypokalemia, hypertension and even
cases related to hypothyroidism®. In view of the
above, it is necessary to perform a complete
hormonal profile to rule out any of these pathol-
ogies caused by the ovarian tumor.

During pregnancy, there are changes in circulat-
ing androgen concentrations. Total testosterone
increases steadily, as a result of interstitial cell
hypertrophy stimulated by chorionic gonad-
otropin. In addition, the rate of testosterone
elimination decreases during the first trimester.
Likewise, androstenedione synthesis increases
during pregnancy, whereas dehydroepiandros-
terone sulphate decreases due to the increased
clearance rate. Excess androgens in pregnant
women result in less virilization compared to
non-pregnant women. This is due to several
gestational protective mechanisms: increased
synthesis of sex hormone-binding globulin with
increased androgen binding and elevated con-
centrations of progestogens that compete with
androgens for their receptors. In addition, the
placenta can aromatize androgens into estro-
gens(,

Review of the literature revealed three similar
reports of SCNOS during pregnancy®'. In the
first two neoplasms, the patients manifested
symptoms of maternal virilization, as did the
present case report, and both lesions were
found at the time of a cesarean section. The
other reportin the literature was a tumor in the
left ovary of size larger than those described in
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the previous cases, detected during cesarean
section, but the patient showed no signs of hir-
sutism and/or virilization.

The preoperative diagnosis of androgen-produc-
ing ovarian tumors is made by clinical, laboratory
and imaging studies!™. Elevated serum concen-
trations of testosterone and androstenedione,
together with normal concentrations of dehydroe-
piandrosterone sulphate, suggest androgen-pro-
ducing ovarian tumor. Normal serum 17-hydroxy-
progesterone levels help to rule out congenital
adrenal hyperplasia. High serum testosterone lev-
els (above 20 ng/L) indicate ovarian origin‘?. Pelvic
ultrasound may be helpful in determining the ana-
tomic location of the tumor and its characteristics.
SCNOSs are usually solid and well-demarcated,
rarely bilateral. Doppler ultrasound evaluation of
tumor flow can be useful to discriminate between
malignant and benign pelvic masses. Elevated se-
rum CA-125 concentrations are rare in these cas-
es(™,

Male fetuses are generally unaffected by an-
drogens, whereas virilization of female fetuses
is uncommon due to the high aromatization
capacity of the placenta®™. Differentiation of
the female external genitalia occurs between
the seventh and twelfth week of gestation.
Increased exposure to androgens during this
critical period may cause labial fusion. After
the twelfth week, labial hypertrophy and cli-
toromegaly may occur”. In most cases, these
changes disappear spontaneously after birth or
can be easily corrected.

SCNOS is a solid, well-demarcated tumor with a
yellow or orange surface due to intracytoplas-
mic lipids. Neoplasms can be of two types: the
most common variety is that of medium-sized,
polygonal cells, with eosinophilic, slightly gran-
ular cytoplasm and central nucleus with only
one nucleolus. The second variety is charac-
terized by larger cells and abundant vacuolat-
ed cytoplasm. Both are surrounded by sparse
stroma with thin connective tissue and high
vascularity. These tumors differ from Leydig
cell tumors because they lack cytoplasmic Rein-
ke's crystals, which are eosinophilic rod-shaped
inclusions®™.

When maternal virilization is observed during
pregnancy, it is necessary to consider several
diagnoses: ovarian pathology, adrenal patholo-
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gy and iatrogenic causes. Luteoma of pregnan-
cy is often bilateral, commonly associated with
stromal hyperthecosis and disappears sponta-
neously after delivery™. Inhibin has been shown
to be the most specific marker, as most of these
tumors have positive immunostaining to this
marker. They have also been shown to have vari-
able positivity for calretinin®. The tumor in the
present case had positivity for alpha-inhibin and
calretinin.

The clinical behavior of SCNOS is uncertain.
Surgery is the recommended treatment for
all ovarian sex cord stromal tumors. A solid
or cystic ovarian tumor larger than 5 centime-
ters in diameter that does not shrink during
follow-up is an indication for emergency sur-
gery, especially in patients with symptoms as-
sociated with compression of neighboring or-
gans. Rupture is also a frequent complication
and is more common in pregnant women than
in non-pregnant women®. Subsequent treat-
ment should be individualized according to the
pathological characteristics of the tumor, sur-
gical stage of the disease and desire for future
fertility. In cases with tumors confined to the
ovary it is possible to perform unilateral oo-
phorosalpingectomy®. For women who have
completed their offspring or present advanced
neoplastic stages, total abdominal hysterecto-
my with bilateral oophorosalpingectomy and
complete surgical staging is indicated.

Approximately 25% to 43% of SCNOSs are ma-
lignant and metastases are usually in the peri-
toneal cavity and rarely in distant sites. The his-
tological features of malignancy are: 2 or more
mitoses per 10 high magnification fields, necro-
sis, diameter equal to or greater than 7 centime-
ters, grade 2-3 atypia and hemorrhage®. Only
tumor size was present in this case.

Because SCNOSs are rare and most cases are di-
agnosed at an early stage, there are few clinical
trials with chemotherapy. Its use depends on the
histopathology and staging of the lesion, but its
therapeutic effectiveness is poorly known®. The
combination of bleomycin, etoposide and cispla-
tin used in other ovarian stromal tumors is ef-
fective in the treatment of metastatic disease™.
Regular monitoring of postoperative androgen
concentrations is mandatory for follow-up, as it
is useful as a tumor marker.

In conclusion, SCNOS is a rare ovarian tumor
and is a cause of virilization during pregnancy.
They are usually benign, unilateral and are char-
acterized by proliferation of steroid cells. Most
produce testosterone, maternal virilization and,
rarely, fetal virilization. Radiological features are
variable due to the amount of lipid components
and fibrous stroma. Treatment is surgical. The
type of intervention is based on the histological
characteristics of the tumor, surgical staging and
the desire to preserve fertility. Follow-up after
surgery is necessary because some cases may
have malignant behavior.
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