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Abstract: Hilus cell heterotopia is the presence of normal hilus cells in an abnormal site. It is rare and there are only
a few case reports or case series. It has been reported in the fimbrial stroma of the fallopian tube, paratubal cyst
wall and beneath ovarian capsule. Most cases are more than 40 years of age, and some of them are associated
with other underlying pelvic pathology. Hilus cells are ovarian counterpart of testicular Leydig cells, carrying similar
morphological and immunohistochemical findings. In this report, we described a patient having bilateral serous
cystadenomas with an incidental finding of hilus cells in the fallopian tube.
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Introduction

The ovarian hilus cells are found in the ovarian
hilum and mesovarium, often adjacent to
nerves [1]. They resemble Leydig cells of the
testis and contain lipofuscin pigments and
occasional Reinke crystals. They have epitheli-
oid morphology with round to oval, vesicular
nuclei, prominent nucleoli, and abundant gran-
ular eosinophilic cytoplasm [2]. The histogene-
sis of hilus cells is unknown, which may be
derived either from luteinized ovarian stromal
cells that have wandered into the hilum or from
perineural fibroblasts [3, 4]. Hilus cell heteroto-
pia is rare and often an incidental finding during
pathological examination. In review of the liter-
ature, heterotopic hilus cells are identified in
the fimbrial stroma of the fallopian tube, para-
tubal cyst wall or beneath ovarian capsule [5]. It
often accompanies with other gynecologic
abnormality, such as endometriosis, salpingitis
isthmica nodosa and neoplasm. None of the
cases reported in the literature were associat-
ed with a bilateral ovarian neoplasms. We pres-
ent a patient having bilateral serous cystadeno-
mas with an incidental finding of hilus cells het-

erotopia in the fallopian tube. Detailed morpho-
logical and immunohistochemical studies are
also performed.

Case report

The patient was a 60 year-old woman who suf-
fered from lower abdominal pain. The gyneco-
logic ultrasound scan showed bilateral ovarian
cysts measuring 2.6 cm in diameter in the right
side and 9.5 cm in diameter in the left side,
respectively. The tumor markers, including CEA,
CA125 and CA199 were within normal range.
She received bilateral salpingo-oophorectomy.
And the specimens were sent for pathological
examination.

Materials and methods

The specimen was fixed in 10% formalin solu-
tion and embedded in the paraffin block.
Sections were cut and stained with hematoxylin
and eosin for light microscopy. Immunohis-
tochemical (IHC) stains were performed by
using standard reagents and techniques on an
BOND-MAX Automated Staining System (Leica
Microsystems). Briefly, Sections were deparaf-
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Figure 1. A. On hematoxylin and eosin-stained sections, there were clusters of eosinophilic epithelioid cells in the
subepithelial stroma of the fallopian tube (x 40). B and C. They were arranged in clusters or cords (x 100). D. The
cells were composed of uniform round, vesicular nuclei, occasional prominent nucleoli and abundant granular eo-
sinophilic cytoplasm (x 400).

finized, hydrated, and subjected to heat-
induced antigen retrieval with Bond epitope
retrieval (EDTA based pH 9.0 solution, Leica
Microsystems). The primary antibodies, includ-
ing inhibin A (Clone AMY82, Leica, 1:100),
Melan-A (Clone A103, Leica, 1:50), calretinin
(Clone 5A5, Leica, 1:200), CD99 (Clone PCB1,
Leica, 1:200) and WT1 (Clone 6F-H2, Genemed,
1:100) were applied for 30 minutes at room
temperature followed by application of Biotin-
free bond polymer refine detection (Leica
Microsystems). Positive and negative controls
were done according to manufacturer’s instruc-
tion. It was defined as positive when at least
20% of the malignant cells in the slides revealed
positive staining.

Results

On the macroscopic examination, the bilateral
ovaries were cystic and filled with pale yellow
serous fluid. The right ovary measured 3.0 x
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2.8 x 1.8 cm. The left ovary measured 10.0 x
7.5 x 7.0 cm. The right fallopian tube measured
5.0 cm in length and 0.5 cm in diameter. The
left fallopian tube measured 5.5 cm in length
and 0.6 cm in diameter. The bilateral fallopian
tubes showed no gross abnormality.

Histologic examination of bilateral ovaries
showed serous cystadenomas. In the left fallo-
pian tube, there were clusters or cords of epi-
thelioid cells bearing uniform round, vesicular
nuclei and abundant granular eosinophilic cyto-
plasm, with the morphology of hilus cells, in the
subepithelial stroma of the fimbrial area (Figure
1). No crystalloids of Reinke were identified in
the hilus cells. In the immunohistochemical
study, these hilus cells were strongly positive
for inhibin A and Melan-A (Figure 2). Weak posi-
tivity for calretinin was also noted. There was
no expression of CD99 and WT-1. In the bilat-
eral ovaries, no hilus cell was found.
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Figure 2. The hilus cells were immunohistochemically stained with inhibin A (A), Melan-A (B) and weakly stained with
calretinin (C), but not stained with CD99 (D).

Discussion

It may be a diagnostic challenge to discriminate
between hilus cell heterotopia and ectopic
adrenal rests. Ectopic adrenal rests usually
occur in the mesovarium or broad ligament, but
they may be found in the fallopian tube occa-
sionally. Ectopic adrenal nests usually grow in
an organoid architecture, similar to a normal
adrenal gland. The groups of ectopic hilus cells
are usually smaller than the ectopic adrenal
nests. Hilus cells are ovarian counterpart of
testicular Leydig cells, having a similar immuno-
profile to Leydig cells. The hilus cells are posi-
tive for inhibin, Melan-A, calretinin and vimen-
tin. Although adrenal nest cells may have simi-
lar immunoprofile to hilus cells in these four
markers, they also show immunoreactivity for
neuroendocrine markers [6].

The relationship between hilus cell heterotopia
and other specific pathologic process in the
gynecologic tract is a mystery. In all cases of
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hilus cell heterotopia reported earlier, most of
the cases were associated with other gyneco-
logic pathologic process, such as ovarian endo-
metriosis, mature cystic teratoma, mucinous
ovarian tumor, primary peritoneal carcinoma,
salpingitis isthmica nodosa and endometrial
carcinoma [1, 5, 7, 8]. In this report, we
described a case of ectopic hilus cells in the
fallopian tube with concurrent bilateral ovarian
serous cystadenomas.

The origin of hilus cells in the fallopian tube or
other ectopic site is still unknown. It was
hypothesized that ovarian hilus cells originated
from undifferentiated ovarian mesenchyme,
non myelinated nerve or perineural fibroblast.
Lewis suggested that during embryologic devel-
opment some ovarian mesenchymal cells might
migrate into the mullerian ducts [3]. In a case
series published by Lynn Hirschowitz et al, two
cases were associated with hilus cell hyperpla-
sia [B]. In 1949, Sternberg suggested that
increased gonadotrophin levels had a role in
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not only the development but also hyperplasia
of hilus cell [4]. Lynn Hirschowitz et al also
found concurrent hilus cell heterotopia and
stromal luteinization in 3 cases, indicating that
the same stimulus (probably hormonal effect)
that cause hyperplasia of hilus cells may also
cause nearby fibroblasts or undifferentiated
cells to differentiate into hilus cells [5].

Hilus cells are steroid hormone-producing cells,
although to what extent hilus cells contribute to
the steroid hormone pool is unknown. In vitro
incubation studies indicate that the major prod-
uct of hilus cells is the androstenedione, but
small amounts of estradiol and progesterone
are also produced [9]. It is difficult to carry out
hormonal studies preoperatively since hilus cell
heterotopia is always an incidental finding dur-
ing the pathological examination. When the
endometrial tissue is available, we may obtain
some information from the change in the endo-
metrium. In our case, the endometrium was in
the proliferative phase without any other abnor-
mality. Indeed, more studies are needed to fur-
ther clarify the role of hilus cell heterotopia in
hormonal effect and its association with other
pelvic pathology.

In summary, we reported a case of hilus cell
heterotopia in the fallopian tube with simulta-
neous bilateral ovarian serous cystadenomas.
It is important to differentiate between hilus
cell heterotopia and ectopic adrenal rest.
Immunohistochemical study may be a useful
tool to differentiate the extra-ovarian hilus cells
from their mimics. The origin, pathogenesis and
association with other underlying pelvic pathol-
ogy are still not well elucidated.
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