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Abstract

To explore the clinical features, imaging findings, and pathological manifestations of ovarian
Sertoli-Leydig cell tumors (SLCTs). The clinical and pathological manifestations, tumor location,
size, morphology, vascularity, computed tomography (CT) density, magnetic resonance imaging
(MRI) signal intensity, and contrast enhancement patterns in five cases with SLCTs were retro-
spectively reviewed. SLCTs most commonly occurred in young women. Virilization was observed
in three cases (60%). All five tumors were unilateral and oval or round, with a clear boundary.
The solid part of the tumor was isoattenuated on the conventional CT scan, and showed isoatte-
nuation or slight hypoattenuation relative to adjacent myometrium on T| weighted imaging
(TIWI) and T2 weighted imaging (T2WI). On contrast-enhanced images, three tumors showed
marked enhancement. DICER| hotspot mutations were commonly seen in SLCTs. A highly vas-
cularized mass with low signal intensity (SI) of the solid part on T2WI and androgen overproduc-
tion symptoms may suggest an SLCT.
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Clinical practice points

SLCT is a rare type of sex-cord stromal tumor of ovary that most commonly
occurs in young patients.

We retrospectively reviewed five cases of SLCT, Their clinical manifestations
and imaging and imaging appearances were described and clinicopathological
features were also evaluated.

A diagnosis of SLCT should be considered according to the combination of clin-
ical manifestations, imaging features, and histologic appearances.

Testing for germline DICER1 mutations should be performed in all patients
with ovarian SLCTs.

Introduction

Sertoli-Leydig cell tumors (SLCTs) are a rare type of ovarian sex cord stromal
tumors, accounting for less than 0.5% of all primary ovarian neoplasms.' SLCTs
can occur in all age groups, but are most frequently detected in young women with
an average age of 25 years.” Hormone secretion of SLCTs is the reason for clinical
symptoms including irregular menstruation and vaginal bleeding. Besides, the
tumor mass may also lead to abdominal pain and swelling. Previous studies mainly
focused on the clinicopathological features of SLCTs.* >

The imaging series study made by Cai et al.® is the largest one of its kind, which
showed that SLCTs were solid or multilocular cystic. Solid SLCTs usually
appeared as low intensity on TI1WI and intense enhancement on contrast-enhanced
imaging. Multilocular cystic SLCTs often had thickened walls and septa. Kommoss
and Lehr' reported that mutation analysis of DICERI might be conducive to the
differential diagnosis of SLCTs. However, to the best of our knowledge, the ima-
ging characteristics and gene mutation features of SLCTs were rarely investigated
simultaneously. In this study, we retrospectively reviewed the imaging and clinico-
pathological features of SLCTs in five cases, hoping to provide some clues for accu-
rate diagnosis of SLCTs.

Patients

This retrospective study was approved by the institutional review boards of our
hospital. Five patients diagnosed with ovarian SLCTs between 2010 and 2016 were
included, and all of them had undergone imaging and histopathological
examinations.

Imaging examination

CT scans were conducted with a Brilliance 64-slice helical CT scanner (Philips) at a
layer thickness of 5Smm, a pitch of 1,120kV tube voltage and a tube current of
200-500 mAs. MRI scanning was carried out with a SIEMENS 3.0T MRI system,



Chen et al. 3

and Gd-DTPA was used for MRI enhancement. The location, size, shape, bound-
ary, components (solid, cystic, or mixed), and CT density or MRI signal intensity
of ovarian lesions as well as abdominal and pelvic ascites of the patients were
analyzed.

Pathologic examination

All five cases underwent the surgical resection, and pathological specimens were
detected by standard Hematoxylin-eosin staining. Immunohistochemical staining
was carried out in three cases. A pathologist reviewed and selected the relevant tis-
sue from the tumor. DICER1 sequencing was performed on the original tumor tis-
sue or the paraffin-embedded samples using either the Sanger method or the next
generation sequencing technique.

Results
Clinical data

The clinical data are shown in Table 1. Patients’ age ranged from 17 to 60 (mean,
33.6 years old). Irregular menstruation and hirsutism were the main complaints of
all three young patients (16, 17, and 21 years old, respectively). Enlargement of the
clitoris was found in these young patients during physical examination, and one of
them presented with deepening of the voice. Postmenopausal vaginal bleeding was
the main symptom of the two old patients (54 and 60 years old, respectively). Three
patients showed an elevated serum testosterone level. The tumor markers results
revealed slightly raised carcinoembryonic antigen (CEA) in only one case.

CT and MRI findings

The imaging features are displayed in Table 2. Five tumors were all unilateral and
either oval or round, with a clear boundary. The size of these masses ranged from
3cm to 30 cm.

Solid masses with patchy edema areas were found in two cases, and the
other three cases had cystic masses with linear septa. Unenhanced CT values of
solid parts of these masses ranged from 31 HU to 69 HU with an average of
34.2 £ 10.8 HU. The solid part of the tumor exhibited isoattenuation on the con-
ventional CT scan, and isointensity or slight hypointensity relative to adjacent
myometrium on TIWI and T2WI. Edema or cystic parts of the tumor showed low
intensity on CT scanning (Figure 1(a)), hypointensity on TIWI and hyperintensity
on T2WI (Figure 1(b) and (c)). Solid components were intensely enhanced while
edema areas were slightly enhanced.

There were no positive results about the surrounding organs such as the uterus,
ovary, or bowels. No enlarged lymph nodes or ascites were observed in all cases.
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Table 2. Imaging findings of five cases of SLCT.

Case  Site Components  Size (cm)  Shape Imaging CT density or MRI
modality  signal intensity

of the solid part

| Right  Mainly cystic 57X 47  Oval CT Low density

2 Right  Mainly solid 4X3.6 Round CT/MRI  Heterogeneous density,
hypointensity on T1WI
and hyperintensity on
T2W], intense
enhancement

3 Right  Mainly solid 30X 17 Round CT Moderate density

4 Right  Mainly solid 8 X7 Oval CT Moderate density

5 Left Mainly cystic 101 X73 Lobulated CT Intense septal

enhancement

Figure I. Right ovarian SLCT in a 2|-year-old woman. The tumor (arrow) shows low
attenuation on (a) CT plain scan; magnetic resonance imaging, demonstrating a predominant
solid mass in the right ovary. The tumor exhibits homogeneous isointense on (b) T1WI and
slight heterogeneous isointense, with few patchy hyperintensity areas on the (c) T2WI. On
contrast-enhanced images (d). The cystic and edema areas of the tumor exhibit no
enhancement, whereas the solid part exhibits marked enhancement. U: uterus.
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(c) (d)

Figure 2. Histological features of SLCT. (a) Hematoxylin ematoxylin and eosin staining
(magnification, X400), revealing bundles of spindle-shaped Sertoli cells forming ill-defined
tubules and clusters of Leydig cells. Imnmunochemical examination showed that the tumor was
positive for (b) vimentin (magnification, X200), (c) inhinbin-a (magnification, X200), and (d)
calretinin (magnification, X200).

Pathologic examination

One tumor was a solid mass with patchy edema areas, while the remaining four
cases had solid-cystic masses with different proportions of solid and cystic parts.
These manifestations conformed to their imaging findings.

According to the histopathologic examination, the tumors were composed of ill-
defined tubules formed by varying amounts of spindle-shaped Sertoli cells and deli-
cate fibrous stroma containing clusters of Leydig cells. (Figure 2(a)).

Immunohistochemical staining was performed in four cases. Two cases were
positively stained by Vimentin and Inhibin-a (Figure 2(b) and (c)), one by
Vimentin, and one by calretinin (Figure 2(d)) and Inhibin-a. Somatic DICERI
mutations were identified in two patients, and two cases were wild-type mutations.
One patient was not tested because its tumor specimen lost.

Discussion

An SLCT is a rare sex cord stromal tumor, whose imaging features were seldom
researched. Our study showed that SLCTs were most frequently detected in young
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women, with virilization as the common symptom. Besides, solid components of
the tumor were isoattenuated on the conventional CT scan, and exhibited isointen-
sity or slight hypointensity relative to adjacent myometrium on TIWI and T2WL.
Additionally, notable enhancement was observed on contrast-enhanced imaging.
DICERT1 hotspot mutations were common in SLCTs.

SLCTs are the most common virilizing ovarian tumors, known as androblasto-
mas or arrhenoblastomas. SLCTs usually arise in young adults, with an average
age of 25 at diagnosis.>> Most SLCTs were unilateral, and a tiny minority were
bilateral.””® Androgen overproduction always causes hirsutism, acne, deepening of
the voice, breast atrophy, and clitorimegaly in SLCT patients.” In our study,
patients showed irregular menstruation, hirsutism, acne, rougher voice, and breast
development stagnation. Besides, serum testosterone levels were elevated in three
young patients. The tumor is rarely estrogenic.”

SLCTs could be solid, cystic, or solid-cystic masses. The solid-cystic type is most
common, accounting for 60% of ovarian SLCTs,” which is consistent with our
findings. According to the degrees of differentiation of tubules formed by Sertoli
cells, SLCTs are divided into well-differentiated, moderately-differentiated, poorly-
differentiated and heterologous elements. Moderately- and poorly-differentiated
tumors are the most common. Heterologous components occur in nearly 20% of
SLCTs, including gastric epithelium, retinal tissue, cartilage, or carcinoid
tumors.”®!” As a part of SLCTs, Leydig cells scatter among numerous Sertoli
cells, arranging into open or closed tubules. Leydig cells are derived from the origi-
nal mesenchyme of the mesonephros, and can produce and secrete testosterone,'!
making SLCTs functional ovarian tumors.

The expression of Vimentin, Inhibin-a and calretinin was detected in three
patients by immunohistochemical technique, indicating that both Inhibin-a and
Vimentin might help the diagnosis of SLCTs. Two of our samples harbored a
DICERI1 hotspot mutation, which was the p. E1705K mutation. It was established
by previous studies'> !> that p. D1709N was the most common mutation hotspot in
SLCTs, followed by p. E1813K. Other mutations included p. E1705K, p. D1709G,
p. D1709V, p. G1809R, p. D1810Y, p. E1813Q, and p. E1813D. DICERI gene
mutation detection not only is of great significance to SLCT diagnosis, but also
plays an important role in DICER1 syndrome.'® The mutation rate of DICER1 is
about 90% in the DICERI-related tumors (e.g., SLCTs, cystic nephroma, multi-
nodular goiter, and cervical embryonal rhabdomyosarcoma), and the incidence of
concomitant tumor is high.'” It is suggested that additional genetic testing should
be made for family members of patients with SLCTs or other DICER1-associated
tumors.'®

Imaging plays an essential part from detection to characterization of adnexal
neoplasms.'®** The tumor was usually a solid or solid-cystic soft tissue adnexal
mass but rarely a cystic mass on CT images. The MRI results suggested low SI of
the solid part of the tumor on TIWI and heterogeneous moderate-high SI on
T2WI. Imaging manifestations disclosed the histological components of SLCTs.
SLCTs were hypervascular neoplasms, which were intensely enhanced in the artery
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phase. It was histologically confirmed that moderate SI parts on T2WI mainly con-
sisted of fibrous stroma, which exhibited gradual and concentric enhancement.
Compared with CT, MRI provided SLCT soft tissue images with a higher resolu-
tion. The use of contrast agents also enabled the evaluation of mass vascularity
and delivered much more information such as the shape, boundary, and pelvic
lymph nodes. The combination of CT and MRI scanning with contrast enhance-
ment offered us more valuable imaging information and narrowed the diagnosis
range.

SLCTs should be differentiated from such ovarian neoplasms as granulosa cell
tumors, fibrothecoma, and sclerosing stromal tumors. Granulosa cell tumors are
usually gestrogen tumors and rarely androgenic tumors. It is reported that the adult
granulosa cell tumor has a typical “sponge-like appearance.”*!' These features can
facilitate the differentiation between granulosa cell tumors and SLCTs. In addition,
fibrothecoma shows similar SI with SLCTs because its contains fibrous tissue, and
most patients with fibrothecoma are in their postmenopausal period.** As for scler-
osing stromal tumors, they always occur in young women and have similar features
as SLCTs, which renders it difficult to distinguish sclerosing stromal tumors from
SLCTs by imaging before surgery.?

There are several limitations of this study. Firstly, this study had a sample size,
with only five cases reviewed. Secondly, the data of patients were incomplete, espe-
cially for DICERI1 gene testing. Lastly, the outcome of patients was missing due to
the failure to follow up.

Conclusions

SLCTs are rare sex cord stromal tumors and usually diagnosed in young women.
Virilization, moderate SI on T2WI and marked enhancement on contrast-enhanced
imaging are indicative of SLCTs. DICERI testing is recommended for patients
with ovarian SLCTs and their family members.
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