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A 72-year-old patient presented with a stage I left ovarian Sertoli-Leydig cell tumor and raised serum alpha-

fetoprotein levels. Less than 30 cases of Sertoli-Leydig cell tumor that produce alpha-fetoprotein have been re-

ported in the English literature. In these reports, alpha-fetoprotein was expressed in the Leydig, Sertoli, hepatoid.

undifferentiated and gastrointestinal cells. In our case, alpha-fetoprotein was positive in swollen and vacuolated

cells containing glycogen granules. These cells have little histological resemblance to hepatocytes but were posi-

tive for hepatocyte specific antigen (OCH1ED). These findings show that alpha-fetoprotein producing cells can dif-

ferentiate into hepatocytes.

This is the first case of ovarian Sertoli-Leydig cell tumor in which alpha-fetoprotein producing cells differen-

tiated into hepatocytes, as identified by positivity for OCHIED.
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Introduction
Ovarian Sertoli-Leydig cell tumor (SLCT) is a
rare disease, and it is even rarer to encounter a case
with raised serum alpha-fetoprotein levels. To our
knowledge, less than 30 cases of alpha-fetoprotein
producing SLCT have been reported in the litera-

"7® We report here a case of ovarian SLCT

ture
with high serum alpha-fetoprotein levels produced
by cells which differentiated into hepatocytes.
Case Report

1. Clinical summary

A 72-year-old woman complained of abnormal
vaginal bleeding for 1 year and consulted our hospi-
tal about the abdominal pain and the vaginal bleed-
ing. There was no past history of similar symptoms.
She was 2-gravida 2-para. A transvaginal ultra-
sound revealed the presence of an intrapelvic multi-
locular mass. Preoperative levels of serum alpha-
fetoprotein and cancer antigen 125 (CA125) were
elevated to 862.9 ng/ml (< 20) and 170 u/ml (< 35)
respectively. Serum concentrations of estradiol (71

pg/ml, normal value after menopause is < 39), pro-
gesterone (0.39 ng/ml, postmenopausal norm is
<0.2), and testosterone (0.39 ng/ml, normal value af-
ter menopause 1s < 0.08) were elevated. Levels of
follicle-stimulating hormone (FSH) (345 mIU/ml,
normal range after menopause is 34.8-190.4) and lu-
teinizing hormone (LH) (6.22 mIU/ml, normal range
after menopause is 8.7-68.1) were low. A laparotomy
disclosed a left ovarian mass, thus a total abdominal
hysterectomy with bilateral salpingo-oophorectomy
and partial omentectomy were performed.

2. Pathological findings

1) Macroscopic findings

The left ovary was 23 X 17 X 13 ¢m in size and
weighed 3,700 g. Its surface was smooth, and on the
sectioned surface, the tumor showed cystic and
solid regions. The solid portion displayed yellow
and white coloration with zonal hemorrhage, and
contained white fleshy foci (Fig. 1).

The left fallopian tube and the right adnexa were
normal. The uterus, measuring 95 X% 55X 4 ¢m in






size, had several leiomyomas up to 2.5 cm in diame-
ter, and an endometrial polyp 15X 5 X 3 mm in size.
The omentum was not involved.

2) Microscopic findings

The epithelioid patterns were intermingled with
a stromal component that varied from fibrous to cel-
lular to edematous, and often separated by a fibrous
stromal component. The Sertoli cells formed round
or closed and occasionally confluent tubules. There
was an area with microfollicle-like pattern. The ap-
pearance of the tubule-forming cells was variable,
which showed either columnar to cuboidal cyto-
plasm with elongated nuclei or clear cytoplasm
with nuclei localized at the base. These tubules
were situated among short, irregularly-arranged
spindle cells with high nuclear to cytoplasmic ratio.
The Leydig cells, which were arranged in a diffuse
pattern or in nests, were admixed with tubules and
short spindle cells, and appeared either eosinophilic
or swollen and vacuolated (Fig. 2A). In the white
fleshy areas, the short spindle cells dominated,
showing a highly cellular phenotype and had a high
mitotic rate, as observed in maximum 20/10 high

Fig. 1 Gross image of the resected ovary

On the sectioned surface, we observed yellowish solid

regions and cystic spaces with zonal hemorrhage, and

a white fleshy portion at the upper right.

Fig. 2

A. Hematoxylin-eosin, original magnification % 200

Sertoli-cells arranged in discrete, round tubules and

clusters of vacuolated or eosinophilic cells resembling

Leydig-cells amidst short, spindle cells.

B. Hematoxylin-eosin, original magnification x 400

Short, irregularly arranged spindle cells with high nu-

clear to cytoplasmic ratio and high mitotic rate.

Fig. 3 Vacuolated and swollen cells in clusters of the

same tumor nest are immunopositive for OCHIES,

alpha-fetoprotein and inhibin o

A. Hematoxylin-eosin stain, original

x 400.

B. The same cells from Fig. 3A contain glycogen

granules. Periodic acid-Schiff stain, original magnifica-

tion % 400.

C. OCHIES is immunopositive in the same cells, origi-

nal magnification X 400.

D. The same cells are also alpha-fetoprotein-positive,

original magnification X 400.

E. Inhibin o is expressed in the same cells, original
magnification x400.

magnification
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power field (Fig. 2B). Based on the World Health Or-
ganization criteria®™, this tumor was classified as in-
termediately differentiated SLCT because Sertoli
cells formed predominantly closed tubules and
showed densely cellular growth composed of imma-
ture Sertoli cells, and contained minor foci of poorly
differentiation.

There was no retiform pattern nor heterologous
element.

3) Immunohistochemical findings

Formalin-fixed and paraffin-embedded sections
were deparaffinized and immunostained using seri-
ally sectioned slides for epithelial membrane anti-
gen (EMA), cytokeratin (AE1/AE3), carcinoembry-
onic antigen (CEA), inhibin ¢, calretinin, CD56, chro-
mogranin A, alpha-fetoprotein, hepatocyte specific
antigen (OCH1ES), cytochrome P450scc (P450scc), es-
trogen receptor (ER), progesterone receptor (PgR)
and MIB-1, using the Envision system (Dako, Glos-
trup, Denmark). Antigen retrieval was conducted
for some antibodies by microwave treatment, in ac-
cordance with the manufacturer’s protocol (Ta-
ble 1).

Inhibin o was expressed in the tubule-forming
cells, and in the swollen and vacuolated cells. Cal-
retinin was expressed in the same cells that were
positive for inhibin o as well as in the short spindle
cells. EMA and CEA were not expressed in any of
the detected cells. The tubule-forming cells and the
cells resembling Leydig cells were both positive for
CD56 and AE1/AE3. P450scc was expressed in the
luteinized cells amidst short spindle cells. Several
closed tubules were positive for chromogranin A.
ER was expressed with moderate intensity in some
of the tubules, whereas PgR was expressed in more
than half of the short spindle cells with moderate in-
tensity and intensely expressed in some of the tu-
bules. The short, spindle cells with high mitotic rate
showed a MIB-1 index of 40% while other areas
showed 10-15%.

The swollen and vacuolated cells, which con-
tained glycogen granules identifted by periodic
acid-Schiff (PAS) staining, expressed alpha-fetopro-
tein and inhibin o were also positive for OCHI1EDS in
the same tumor nest (Fig. 3).
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Table 1 Antibody used in the study

Antibody Clone Dilution Source Antigen Retrieval
EMA E29 1: 400 Dako (-)
AE1/AE3 AEl1/AE3 1:200 Dako Microwave
CEA CEMO010 1:200 TaKaRa (-)
Inhibin o R1 1:50 Dako Microwave
Calretinin SP13 Diluted Zymed Microwave
CD56 1B6 1:50 Novocastra Microwave
Chromogranin A DAK-A3 1:750 Dako (—)
Alpha-fetoprotein polyclonal 1:200 Dako (=)
Hepatocyte OCHIES 1:750 Dako Microwave
P450scc polyclonal 1:800 CHEMICON (-)

ER 1D5 1:50 Dako Microwave

PgR PgR636 1: 800 Novocastra Microwave

Ki-67 (MIB-1) MIB-1 1:100 Dako Microwave
Table 2 Alpha-fetoprotein-positive cells in reported cases

Case (}/}eier ) a—f;estgrpurr(:lt)em Degree of differentiation AFP-positive cells

10 16 over 400 ng/ml Poor ND

22 ND 158 ng/ml ND ND

3 13 14,000 ng/ml Poor Hepatoid cell

44 16 40 IU/ml Int L-cell, S-cell

5%%) 09 7000 ng/ml Int L-cell, S-cell

67 21 109 ng/ml Int Unidentified cell

78 16 62 1U/ml ND ND

8% 27 138,400 ng/ml Poor L-cell, Luteinized cell

910 17 256 ng/ml Poor L-cell

101 25 2,600 ng/ml Int L-cell

1112 16 4,500 ng/ml Int S-cell

1212 11 1,500 ng/ml Int Hepatoid cell

1313 12 380 ng/ml Int L-cell, S-cell

1414 18 1443 ng/ml Int S-cell

1519 17 256 ng/ml ND L-cell

1616 15 200 ng/ml Int NT

17" 17 194 ng/ml Int Hepatoid cell

1818 24 850 ng/ml Int ~ Poor ND

1919 17 40 ng/ml Int L-cell

2020 27 213 ng/ml Int Endometrioid-like tubule

2120 4 ND Poor Hepatocyte

2220 74 ND Int Hepatocyte

232 18 ND Poor Hepatocyte

2421 23 ND Int Hepatocyte

2520 15 ND Poor Hepatocyte

262 20 306 ng/ml Poor Gastrointestinal cell

27 72 863 ng/ml Int>Por e

ND: not described, Int: intermediate, NT: not tested, L-cell: Leydig cell, S-cell: Sertoli cell.
* our case, ¢ : cells with a hepatocyte immunophenotype.

Discussion
In SLCT, alpha-fetoprotein is expressed in the
Leydig, Sertoli, hepatoid, and gastrointestinal cells,
as reported in the literature”™® (Table 2). The Ley-
dig cells are essentially in the stroma of the testis,
show eosinophilic or clear cytoplasm, and fre-

quently contain lipids®*. In Sertoli-Leydig cell tu-
mors, Leydig cells that are of ovarian sex cord-
stromal derivation, show variable degrees of matu-
ration, therefore, as shown in previous reports" ™,
Leydig cells with immunopositive for alpha-

fetoprotein exhibit variable degrees of immaturity.



In our case, although the alpha-fetoprotein-positive
cells showing swollen and vacuolated had histologi-
cal resemblance to immature Leydig cells rather
than hepatocytes, the immunohistochemical fin-
dings showed that these cells were positive for
OCHI1ES5, which is indicative of differentiation into
hepatocytes. Wennenberg et al. originally pre-
sented the development of a new monoclonal an-
tibody Hepatocyte Specific Antigen Hep Par 1
(OCHI1EDS), which is a monoclonal antibody that re-
acts specifically with normal adult, fetal, and neo-
plastic hepatocytes®. Its staining pattern is very
distinct, showing granular and cytoplasmic localiza-
tion. They speculated that the antigen may be
mitochondria-associated in a tissue-dependent man-
ner, since the antigen was not expressed in
mitochondria-rich kidney tubules and skeletal mus-
cle. In our case, the findings that these cells showed
cytoplasmic immunoreactivity for OCHIES, but
contained no bile pigments and formed no bile
plugs, imply that these cells displayed an immature
hepatocyte phenotype. These cells also had immu-
nohistochemical characteristics of the sex cord-
stromal cells.

Many neoplastic conditions of the ovary contain
either organized hepatic tissue or less-organized he-
patocyte clusters. In sex cord-stromal tumors, adult-
type granulosa cell tumors have foci of hepato-
cytes®™. Further, germ cell tumors, volk sac tu-
mors” and immature teratoma®™ also show focal he-
patoid features. Even surface epithelial tumors such
as endometrioid carcinoma express hepatoid differ-
entiation™. In these tumors, the hepatic tissue or
the hepatoid cells demonstrate positivity for alpha-
fetoprotein. Alpha-fetoprotein is physiologically pro-
duced in the yolk sac and the fetal liver, and has
been used as a serum marker for the diagnosis of
yolk-sac tumor and hepatocellular carcinoma. Yet, it
is detected in various ovarian germ cell tumors
other than yolk sac tumors as well as non-germ cell
tumors such as SLCT®. Alpha-fetoprotein has been
detected not only in cells with hepatocyte features,
but also in the primitive mucin-secreting gastroin-
testinal epithelium of SLCT®. The mechanism of
alpha-fetoprotein production in SLCT is unknown,
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but the fact that SLCT lacks elements of germ cell
tumors, as in our case, indicates that alpha-
fetoprotein producing cells are derived from so-
matic cells by transdifferentiation or dedifferentia-
tion. In addition, the finding that hepatoid adenocar-
cinomas, which occur in various organs including

stomach®’, colon™and pancreas™, hold lectin affini-

34)35)

ties associated with each organ™* supports our hy-

pothesis.

To the best of our knowledge, this is the first case
of ovarian SLCT in which components displayed
differentiation to an alpha-fetoprotein producing he-
patocyte phenotype, as proven by immunopositiv-
ity for OCH1ES.
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EEAICFFHBEANOMEEZTRITRDEEH, P AFP FEETH- L
BELIIY - 4T ¢ 7HIED 1 5

HHEXFERRERER ¥ —HbmER
TWERFEHRERER L > & —ERAR
TINYY v Y s Hh ¥Fas{Fon

HET A oE -l R BE O EUE - BAHHp

Alpha-fetoprotein (AFP) % BEAT2IEOLN LY - T4 74 ZHBEIRFEFIC TN T, EXOBEBIL 30
i, 2ROERBICREL-BERIFHEOEL Y - 54571 2#iAE T AFP B BiE% R L7 fEM %
HET 5.

AFP BHMMOZ 3B AER, HHVIFZERREZRL, 7V a—7 VEREZEATEY, S6ICRERE
T Hepatocyte Specific Antigen (OCH1ES5) BptEoRpr R %157,

N E TOBERTIZ AFP B I ERRENIZT 4 71 278k, v bR, FsEtofia, kot
TR, 2L THAETE LEMBICEB ST Twa, FEMO AFP BHEMIEEEN IR THh R o
7255 IR - RAOEFHS X OEESFMBICERNICRIST 5 OCHLIES 2B TH 2 2 L2 5, Filla~o
SALE R T ENHL N E R o T

BEOELV MY - 54574 7T, AFP BB OFMBR~D5{bH OCHIES BBtEDFRIC X - THEER
ENTBPOBEFITH 5.
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