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immunohistochemical marker for differentiating
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Aims: To describe a case of recurrent sarcomatoid adult granulosa cell tumour (AGCT) of the ovary
and to evaluate the usefulness of two ovarian sex cord stromal markers (inhibin and calretinin) in sepa-
rating sarcomatoid AGCT from true sarcomas.

Methods: A 72 year old woman presented with a recurrent sarcomatoid AGCT in the sigmoid colon
mesentery, which histologically mimicked a malignant gastrointestinal stromal tumour (GIST). This index
case and 79 sarcomas (32 GISTs, 28 leiomyosarcomas, 15 endometrial stromal sarcomas (ESSs),
including one with sex cord-ike areas, and four undifferentiated uterine sarcomas) were
immunostained using antibodies to inhibin and calretinin.

Results: The recurrent sarcomatoid AGCT expressed diffuse, strong cytoplasmic immunoreactivity with
inhibin and focal but strong nuclear and cytoplasmic positivity with calretinin. Focal, weak cytoplasmic
inhibin expression limited to sex cord-like areas was present in one ESS. None of the other sarcomas
expressed inhibin. Focal, strong calretinin immunoreactivity was identified in 11 leiomyosarcomas and
one GIST. The case of ESS with sex cord-like areas showed strong immunoreactivity for calretinin lim-
ited to the sex cord-like areas.

Conclusions: Inhibin is a useful immunomarker to distinguish sarcomatoid AGCT from other spindle
cell neoplasms that may enter info the differential diagnosis. Calretinin appears to be less specific than

inhibin.

of the ovary is typically characterised by delayed

recurrences or metastases.' The histological patterns of
AGCT are varied, with the sarcomatoid pattern being uncom-
mon. Sarcomatoid AGCT may be misinterpreted as a sarcoma,
particularly when it recurs at a site distant from the ovary, and
the pathologist is unaware of the history of a primary ovarian
tumour in the distant past.

Inhibin, a dimeric 32 kDa peptide hormone composed of
an o subunit and a [ subunit is produced by ovarian
granulosa and theca cells. Several studies have found
antibodies against inhibin, especially against the a subunit,
to be useful immunohistochemical markers for granulosa cell
tumours.”* The only study that specifically looked at the dif-
ferential diagnosis of sarcomatoid AGCT concluded that
o inhibin was useful in differentiating sarcomatoid variants
of  AGCT from leiomyomatous tumours and
haemangiopericytomas.” However, the specificity of inhibin
with regard to other spindle cell neoplasms that may mimic
sarcomatoid AGCT is uncertain.

The clinical course of adult granulosa cell tumour (AGCT)

“Sarcomatoid adult granulosa cell tumour may be misin-
terpreted as a sarcoma, particularly when it recurs at a
site distant from the ovary, and the pathologist is
unaware of the history of a primary ovarian tumour in the
distant past”

Calretinin, a 29 kDa calcium binding protein best known for
its role in the diagnosis of mesothelioma, has also been
suggested as an immunohistochemical marker for ovarian sex
cord stromal tumours.”” However, calretinin positivity has
been demonstrated in a small number of benign spindle cell
neoplasms and sarcomas.'*"*

In our study, we describe a case of a recurrent sarcomatoid
AGCT that clinically mimicked a primary colonic tumour and
histologically was suggestive of a malignant gastrointestinal
stromal tumour (GIST), and evaluate the usefulness of
antibodies against inhibin and calretinin in differentiating
sarcomatoid AGCT from various sarcomas.

MATERIALS AND METHODS

Index case

A 72 year old woman had a sarcomatoid AGCT of the left
ovary resected followed by treatment with two courses of
platinum based chemotherapy and radiotherapy. She re-
presented four years later with a large mass in the sigmoid
colon mesentery, which was clinically and radiologically felt
to be a primary colonic tumour. A segmental resection of the
sigmoid colon revealed a 9 x 8 x 4 cm necrotic grey/white soft
tumour in the mesentery. Initial histological examination
revealed a predominantly sarcomatoid tumour with
moderate nuclear pleomorphism, brisk mitotic activity (eight
to nine mitoses/10 high power fields) and foci of necrosis,
reminiscent of a malignant GIST (fig 1A). In view of the
clinical history of an AGCT of the ovary, further sections were
examined and these revealed focal areas of insular, ribbon-
like, cystic and follicular patterns with some nuclear grooving
(fig 1B). These typical areas were very sparse and were found
only after extensive sampling. The histological appearances

Abbreviations: AGCT, adult granulosa cell tumour; GIST,
gastrointestinal stromal tumour; ESS, endometrial stromal sarcoma
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Figure 1

in conjunction with the immunostaining results (discussed
below) were interpreted as recurrent sarcomatoid AGCT.

Specimens

Formalin fixed, paraffin wax embedded blocks of 79 sarcomas
(32 GISTs, 28 leiomyosarcomas (20 uterine, two retroperito-
neal, two colonic, one urinary bladder, two skin, and one lar-
ynx), 15 endometrial stromal sarcomas (one with sex
cord-like areas), and four undifferentiated uterine sarcomas)
were retrieved from the histology files of the departments of
pathology, Swansea NHS Trust and Royal Group of Hospitals
Trust, Belfast. The histological diagnosis was confirmed by
review of haematoxylin and eosin stained sections and
representative blocks were selected for immunohistochemis-
try.

Immunohistochemical staining

Sections were cut on to coated slides (Sigma, Poole, Dorset,
UK) and dried overnight at 37°C. Endogenous peroxidase
activity was blocked by 3% alcoholic hydrogen peroxide for 10
minutes. Sections were pretreated in an 850 W domestic
microwave oven in citrate buffer (pH 6.0) for 20 minutes and
allowed to cool for 20 minutes. Sections were incubated for 60
minutes with mouse monoclonal antibody to human inhibin
32 kDa o subunit (1/50 dilution; Serotec, Oxford, UK) and
with polyclonal anticalretinin (1/50 dilution; Zymed, San
Francisco, California, USA). Localisation was performed using
Envision peroxidase (Dako, Ely, Cambridgeshire, UK). Diami-
nobenzidine (Dako) was used as the chromogen.

Negative controls, where the primary antiserum was omit-
ted and replaced with mouse or rabbit immunoglobulin
(Dako), were included. Positive controls for each antibody
were also included. These comprised ovaries containing
follicular cysts for anti-inhibin and a mesothelioma with
known immunoreactivity for anticalretinin.
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Recurrent adult granulosa cell tumour. (A) Sarcomatoid area (haematoxylin and eosin stained). (B) Insular, ribbon-like and follicular
patterns (haematoxylin and eosin stained). (C) Sarcomatoid area showing diffuse, strong cytoplasmic inhibin immunoreactivity. (D) Sarcomatoid
area showing focal, strong nuclear and cytoplasmic calretinin immunoreactivity.

RESULTS

Index case

The tumour cells showed diffuse, strong cytoplasmic immuno-
reactivity with antibodies against vimentin and inhibin (fig
1C), focal, strong, membranous positivity with pancytokeratin
specific antibody, and focal, strong, nuclear and cytoplasmic
positivity with the antibody to calretinin (fig 1D). There was
no expression of epithelial membrane antigen, a smooth
muscle actin, desmin, HHF-35, or CD34.

Sarcomas

Thirteen cases (one GIST, 11 leiomyosarcomas (seven uterine;
one cach of colon, skin, retroperitoneum, and urinary bladder)
and one endometrial stromal sarcoma (ESS) with sex
cord-like areas) showed moderate to strong, focal (< 25%
tumour cells) cytoplasmic and nuclear staining for calretinin,
with the immunoreactivity in ESS limited to sex cord-like
areas (fig 2). All sarcomas were immunonegative for inhibin
except for one case of ESS, which showed focal, weak
cytoplasmic immunoreactivity limited to the associated sex
cord-like areas.

DISCUSSION
The sarcomatoid variant of an ovarian AGCT may mimic a
variety of sarcomas. Flemming ef a/ reported three cases of
metastatic sarcomatoid AGCT (two in the liver and one in the
left abdominal region) that had been misinterpreted as
haemangiopericytoma or leiomyosarcoma by several
pathologists.” Our index case of recurrent sarcomatoid AGCT
in the sigmoid colon mesentery resembled a primary colonic
tumour clinically and radiologically, and a malignant GIST by
routine histology.

In general, immunohistochemical staining with antibodies
against epithelial and mesenchymal antigens is of little value
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Sarcomatoid granulosa cell tumour of the ovary

Figure 2 Calretinin immunoreactivity in spindle cell neoplasms. (A)
Focal, strong positivity in a gastrointestinal stromal tumour. (B) Focal,
strong positivity in uterine leiomyosarcoma. (C) Strong positivity in a
sex cord-like area in endometrial stromal sarcoma.

in differentiating sarcomatoid AGCT from genuine sarcomas
because none of these markers is specific for AGCT. However,
inhibin and calretinin have been reported to be useful mark-
ers for AGCT. Flemming ef al were the first to use antibodies
against inhibin to stain tissue sections of ovarian tumours,
and they found positive staining in all AGCTs and in all three
cases of late metastases of sarcomatoid AGCT.” Similarly, in
our index case, the diagnosis of recurrent sarcomatoid AGCT
was established by positive immunostaining for inhibin. Our
case of sarcomatoid AGCT was also focally but strongly
immunoreactive with the antibody against calretinin.

“In our experience, calretinin is less specific because 13
of 79 sarcomas studied expressed calretinin”

Because the diagnosis of AGCT has important therapeutic
implications, the immunomarkers used for the differentiation
of sarcomatoid AGCT from genuine sarcomas should be
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Take home messages

e Inhibin is useful as an immunomarker fo distinguish
sarcomatoid adult granulosa cell tumour from other spindle
cell neoplasms because none of the other sarcomas tested
expressed inhibin, except for one endometrial stromal sar-
coma (ESS), which showed focal, weak cytoplasmic inhibin
expression limited fo sex cord-like areas

Calretinin appears to be less specific than inhibin because
focal, strong calretinin immunoreactivity was identified in
11 leiomyosarcomas and one gastrointestinal stromal
tumour. In addition, the case of ESS with sex cord-like areas
showed strong immunoreactivity for calretinin limited fo the
sex cord-like areas.

specific. Both inhibin and calretinin have been shown to be
sensitive markers of AGCT.”” 7’ Inhibin is thought to be rela-
tively specific in that other ovarian tumours that may mimic
sex cord stromal neoplasms are generally negative.” However,
there is little information in the literature regarding inhibin
and calretinin staining in extraovarian neoplasms that may
mimic sarcomatoid AGCT. In our study, all the 79 sarcomas
lacked immunoreactivity for inhibin except for one case of
ESS that showed focal, weak positivity limited to associated
sex cord-like areas. Inhibin positivity in the sex cord-like
areas of ESS has been described previously, and would
suggest that these areas represent true sex cord differentia-
tion in ESS.”" Our results are also similar to those of Flem-
ming ef al, who found no expression of inhibin in the small
number of sarcomas (three haemangiopericytomas and four
leiomyomatous tumours) studied.” Thus, inhibin immunore-
activity in a spindle cell neoplasm should suggest sarcoma-
toid AGCT.

It has been suggested that calretinin is a slightly more sen-
sitive marker than inhibin for ovarian sex cord stromal
tumours.” However, in our experience, calretinin is less specific
because 13 of 79 sarcomas studied expressed calretinin. There
are conflicting data in the literature regarding calretinin
expression in spindle cell neoplasms. In the study by Attanoos
et al none of the 30 spindle cell neoplasms expressed
calretinin,'® but other studies have reported calretinin expres-
sion in a variety of spindle cell neoplasms, including synovial
sarcoma, malignant peripheral nerve sheath tumour, solitary
fibrous tumour, and cardiac myxoma."""* Hence, calretinin
positivity in spindle cell neoplasms must be interpreted with
caution.

In summary, we conclude that inhibin is a useful immuno-
histochemical marker to differentiate sarcomatoid AGCT
from other spindle cell neoplasms. Calretinin appears to be a
less specific marker than inhibin, but may be of value in this
differential diagnosis because it has been reported to be more
sensitive in AGCT. With a sarcomatoid tumour at any site in a
patient with a history of an ovarian tumour in the past, sar-
comatoid AGCT should be included in the differential
diagnosis and appropriate immunohistochemical studies
performed.

NOTE IN EDITING

Since the submission of this paper, Movhedi-Lankarani and
Kurman have reported a comparison of calretinin and inhibin
immunostaining in 215 ovarian tumours. They concluded that
calretinin is a more sensitive but less specific marker than
o inhibin for ovarian sex cord stromal neoplasms."”
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