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Hepatoid carcinoma in the ovary has been recently described.  It has been reported to
arise novo in the ovary or in association with epithelial-stromal carcinoma.  A case of 58-year-
old  woman with both granulosa cell tumor and hepatoid carcinoma, arranged as collision tumor
in the left ovary is herein presented.  Both components showed positive staining for alpha-
fetoprotein (AFP).
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สุรางค์ ตรีรัตนชาติ, สมชัย นิรุตติศาสน์, ประเสริฐ ตรีวิจิตรศิลป์. มะเร็งรังไข่ชนิด hepatoid
และ granulosa cell   ซึง่เกดิขึน้ร่วมกนั. จุฬาลงกรณเ์วชสาร 2547 ก.พ; 48(2): 101 - 9

มีรายงานว่าพบมะเร็งชนิด hepatoid ที่รังไข่ได้ไม่บ่อยนัก โดยอาจพบชนิดเดียวหรือร่วมกับ
มะเรง็รงัไขช่นิด  epithelial-stromal กไ็ด ้ ในรายนีพ้บในผูป่้วยอาย ุ58 ปี เปน็มะเรง็รังไขข่า้งซา้ย  ชนิด
hepatoid  ร่วมกบั granulosa cell   ซ่ึงทัง้สองชนดิยอ้มตดิ alphafetaprotein (AFP)
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In 1986, Ishikura et al. reported seven cases
of gastric adenocarcinoma with hepatoid foci that were
immunoreactive for alpha-fetoprotein (AFP); hence,
they proposed the term “hepatoid  adenocarcinoma”
for it. (1) Subsequently, hepatoid carcinoma had been
reported in  several extragenital organs such as the
lung (2), renal pelvis(3),papillar of Vater (4) and urinary
bladder.(5) In the female genital tract, in particular,
hepatoid carcinoma was firstly described in the ovary
by Ishikura and Scully in 1987.(6) To the best of our
knowledge, there are 15 cases of pure  hepatoid
carcinoma of the ovary (6 -15) and 4 cases of ovarian
hepatoid carcinoma combined with  epithelial-stromal
carcinoma (16-17)that were reported in literature. Hepatoid
carcinoma also occurred in the endometrium (18)and
fallopian tube. (19)  Herein, we present a case of ovarian
carcinoma composed of granulosa cell tumor and
hepatoid carcinoma, as a collision tumor.

Case report
A 58-year-old woman, gravida 3, presented

with postmenopausal bleeding and a progressively
enlarging pelvic mass. Her pelvic examination and
ultrasonography revealed a large  solid ovarian tumor
with no evidence of any other intraabdominal mass.
Her physical examination and routine laboratory data
were within normal limits.  A laparotomy was performed
which discovered a left ovarian tumor of 25 x 20 cm in
size with no extraovarian extension. A total abdominal
hysterectomy with bilateral salpingo-oophorectomy
and appendectomy was performed. The postoperative
course was uneventful and the patient received
adjuvant chemotherapy.

Gross pathology
The left ovary was replaced by a mass of

25 x 20 cm, a solid tumor with smooth external
surface.  Sectioning showed a tan solid cut surface
with extensive necrosis and cystification. A distinct
grayish white, well defined nodule measuring 5 x 3
cm was noted  at one edge of the main mass. The left
fallopian tube and right adnexa were grossly
unremarkable with an endometrial cavity containing
an endometrial polyp, 2 x 1 x 1 cm.

Microscopic findings
The tumor had two different components.  The

main component represented hepatoid carcinoma
which consisted of uniform neoplastic cells arranged
in sheets with glandular formation (Figure1,2). The
tumor cells were large polygonal with abundant
eosinophilic cytoplasm and had  round vesicular with
prominent nucleoli (Figure 3). Occasionally, bizarre
giant cells were  identified, scattered throughout
the tumor. PAS-positive diastase resistant hyaline
globules were  found in some cells. Smaller but well
circumscribed peripheral  nodules  were composed
of tumor cells with both diffuse and trabecular
arrangement in fibromatous background stroma
(Figure 4).  Call-Exner bodies were occasionally seen.
The tumor cells had unapparent cytoplasm, with
frequently found nuclear grooves and rather uniform
nuclei with rare mitoses (Figure 5).

Histochemical stain for mucicarmine was
negative in both components.  Immunohistochemical
stain for alpha-fetoprotein (AFP) was diffusely strong
in hepatoid carcinoma (Figure 6), but diffusely weak
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in the granulosa component.  The hepatoid carcinoma
part also  disclosed diffusely weak immunoreactivity
for low molecular weight keratin, carcinoembryonic
antigen (CEA) and focally weak staining for epithelial
membrane antigen (EMA), whilst all of these  antibodies
revealed negative results in granulosa cell tumor.
The granulosa component was diffusely stained for
inhibin (Figure 7).

Discussion
Hepatoid carcinoma has recently been

described as a distinctive type of carcinoma that
arises outside the liver but resembles hepatocellular
carcinoma both histologically and immunohisto-
logically. It has been reported in several extragenital
organs such as the stomach(20), lung(2), kidney, genital
tract, it also occurred in the endometrium(18), the

Figure 4. Granulosa cell tumor component discloses
trabecular arrangement in fibromatous
background stroma. (Hematoxylin-eosin, x 40)

Figure 1.  Hepatoid carcinoma arranging in sheets.
                   (Hematoxylin-eosin, x 100)

Figure 2.  Hepatoid carcinoma arranging in glands.
                   (Hematoxylin-eosin, x 100)

Figure 3. Hepatoid carcinoma cells disclose large
polygonal shape with abundant eosinophilic
cytoplasm and round vesicular nuclei with
prominent nucleoli (Hematoxylin-eosin, x 400)
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fallopian tube and  particularly in the ovary which
Ishikura and  Scully firstly described in 1987.(6) This
case is the ovarian hepatoid carcinoma, occurred with
granulosa cell tumor as a collision tumor.

Although the ovary is monodermal in origin,
some neoplasms are able to differentiate into
endodermal type of tissue such as liver cells (21) and
enteric-like glands. (22) Hepatic differentiation has been
reported in association with germ cells (22), common

epithelial (16), and sex cord stromal  tumors.(23-24) This
supports the neometaplastic theory which explains that
alteration of neoplastic  cells into cells of different types
not normally found in the tissue of origin is possible.(23)

According to Ishikura and Scully,(6) hepatoid carcinoma
is most likely a variant of the common epithelial
carcinoma since they are both found in the same age
group and there is evidence that it can occur in
association with serous papillary carcinoma.(16) It is

Figure 5. Granulosa tumor cells have inapparent
cytoplasm, frequent nuclear grooves
(arrow) and rather uniform nuclei with
rare mitoses (Hematoxylin-eosin, x 400)

Figure 6. Immunohistochemical stain for alpha-
fetoprotein (AFP) was diffusely strong
in cytoplasm of hepatoid carcinoma
(Alpha-fetoprotein, x 400)

Figure 7.  Granulosa component was stained for inhibin (Inhibin,x 400)
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unlikely to belong to the germ cell origin because of
the unusual age group,(6) and inability to find any
pattern of germ cell tumors.(7)

The microscopic finding of hepatoid carcinoma
in previous case reports as well as in this  case are
the same. Most of the tumors were arranged in solid
sheets with some glandular  formation (6,8,16) but they
also have other patterns such as anastomosing
trabeculae, cords (6) or pseudopapillary features.(6)

The neoplastic cells have moderate to abundant
eosinophilic cytoplasm with central nuclei and distinct
cellular border.  The majority of the cells are uniform
in  size and shape, but occasional giant cells with
some multinucleation are also observed.(6) To the  best
of our knowledge, there are 19 previously reported
cases of ovarian hepatoid carcinoma,(6-10,16) so far this
is the first case of collision tumor between hepatoid
carcinoma and granulosa cell tumor.

The immunohistochemical study for AFP in
hepatoid carcinoma of the ovary in the literature showed
positive results (6,16) except one case.(8) In our case,
the hepatoid component disclosed  diffusely strong
immunoreactivity for AFP which might exist.

Keratin immunoreactivity was not reported in
any previous case of ovarian hepatoid carcinoma.
However in other organs, the tumor usually stained
for low molecular weight keratin  (5,19) like in this case.
While keratin staining in granulosa cell tumor variably
shows immunoreactivity from 20 % - 68 % for
monoclonal cytokeratin antibodies.(25-28) The detection
of cytokeratins in  normal granulosa cells is of interest
in view of their disputed histogenesis.  Whereas many
embryologists favor the ultimate origin of granulosa
cells from coelomic epithelium of the genital
ridge, others believe they derive from gonadal
mesenchyme.(28) The detection of cytokeratin,

desmosomes and tonofilaments in human granulosa
cells is strong evidence in favor of their epithelial
nature.  However, it is not possible to deduce whether
it originates from surface epithelium or from a
precursor mesenchymal cell(29) which transform into a
cytokeratin expressing  cell, as has been proposed
in the development of renal tubular epithelium(30)

and in mesothelium.(31) Interestingly, in this case the
granulosa cell tumor occurred with hepatoid carcinoma
which is  supposed to have derived from the epithelial
surface of the ovary.

Inhibin is a glycoprotein produced from
granulosa cell of the ovary(32) which has recently been
proved a sensitive tumor marker for adult granulosa
cell tumors. In our case, the granulosa component
showed diffusely strong immunoreactivity for this
antibody.

Considering the hepatoid carcinoma as
a primary ovarian tumor, we have to exclude this
tumor from metastatic hepatocellular carcinoma of
metastatic hepatoid carcinoma from other organs e.g.
the stomach (20), lung (2), bladder(5)and renal pelvis.(3)

Other differential diagnoses  are several primary
ovarian tumors with hepatoid differentiation such as
hepatoid yolk sac tumors, Sertoli-Leydig tumors with
heterologous differentiation(21) and granulosa cell
tumors with hepatic  differentiation.(22)  In the present
case, both investigation and microscopic findings help
us exclude the above tumors.

Although in our case, there is a short follow-
up information (18 months) and the patient still
has uneventful course, the biological behavior of
ovarian hepatoid carcinoma has been reported to be
aggressive. In conclusion, we presented a rare
collision tumor of hepatoid carcinoma and granulosa
cell tumor which were both immunoreactive for AFP.
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