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INTRODUCTION

Extraovarian primary peritoneal carcinoma (EOPPC)
is a rare malignant epithelial tumor that develops from
the peritoneum lining the pelvis and abdomen and is cha-
racterized by abdominal carcinomatosis, uninvolved or
minimally involved ovaries, and no identifiable primary
tumor (1). It is similar to serous ovarian carcinoma with
respect to clinical presentation, histologic appearance,
pattern of spread, treatment, and prognosis (2). This
entity has been reported under various names including
serous surface papillary carcinoma of the peritoneum,
extraovarian müllerian adenocarcinoma, multiple focal
extraovarian serous carcinoma, and normal-sized ovary
carcinoma syndrome (2,3). This entity was first descri-
bed by Swerdlow in 1959 as «mesothelioma of the pelvic
peritoneum» (4). Although most cases of EOPPC are of
serous histology, nonserous tumors have been reported. It

accounts for between 7% and 15% of cases with a diag-
nosis of ovarian cancer (2).

CASE REPORT

A-73-year-old woman presented with a 4-month his-
tory of lower abdominal pain, swelling, and weight loss.
Gynecological and medical history were uneventful. On
physical examination, a large ill defined anterior abdo-
minal mass, was found. No other masses were detected
anywhere else. Liver and spleen were not palpable, and
the gastrointestinal examination was negative. No lymph
nodes were palpable. Examination of the genitourinary
system was negative. Laboratory data showed that serum
CA-125 value was significantly elevated. Abdominopel-
vic computed tomography (CT) scan showed ascites, and
an omental caking (diffuse enlargement) of low density
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SUMMARY

One case of extraovarian primary peritoneal carcinoma
is reported. This rare interesting tumor is characterized by a
peritoneal carcinomatosis with ascites and by a histological
pattern similar to ovarian serous papillary carcinoma, but it
either spares the ovaries or involves the surface of the ova-
ries only microscopically. The patient had abdominal swe-
lling, ascites with positive cytology, and elevated serum
CA-125. At surgery multifocal or diffuse peritoneal invol-
vement was found. Microscopic ovarian serosal surface
involvement was demonstrated. Tumor cells stained positive
for cytokeratin (AE1/AE3), epithelial membrane antigen,
B72.3, Ber-EP4, Leu-M1, p53, carcinoembryonic antigen,
placental alkaline phosphatase, S-100, CA-125, and estro-
gen receptors.
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RESUMEN

Se presenta un caso de carcinoma peritoneal primario
extraovárico. Este raro e interesante tumor se caracteriza
por una carcinomatosis peritoneal y por un patrón histoló-
gico similar al del carcinoma papilar seroso de ovario, pero
sin comprometer o sólo afectando microscópicamente la
superficie de los ovarios. La paciente presentaba hinchazón
abdominal, ascitis con citología positiva y el CA-125 ele-
vado en el suero. En el momento de la cirugía se encontró
una afectación peritoneal difusa o multifocal, existiendo
afectación microscópica de la superficie serosa ovárica.
Las células tumorales fueron positivas para citoqueratina
(AE1/AE3), antígeno de membrana epitelial, B72.3, Ber-
EP4, Leu-M1, p53, antígeno carcinoembrionario, fosfatasa
alcalina placentaria, proteína S-100, CA-125 y receptores
estrogénicos.
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within the peritoneal cavity (fig. 1A). An exploratory
laparotomy revealed several small tumor nodules on the
omentum that became matted to form a «tumor cake» up
to 15 cm in maximal dimension, hemorrhagic ascites,
diffuse abdominopelvic tumor implants described as gra-
nular over the parietal peritoneum, and on the visceral
peritoneum of the large bowel. Minute superficial
excrescences were also seen on the surface of the ovaries,
but retain their normal size and shape. A biopsy of the
omentum showed infiltrating papillary adenocarcinoma.
Following surgery, she received six courses of chemothe-
rapy during a 6-month period. A second-look laparotomy
was performed six months after the first surgery. Total
hysterectomy, bilateral salpingo-oophorectomy, and
omentectomy were performed. The diaphragm, liver sur-
face, gallbladder, pancreas, stomach, intestines, and kid-
neys were all palpated and appeared normal and free of
disease. There were no enlarged or palpable pelvic or
paraaortic lymph nodes or other retroperitoneal patho-
logy. The uterus, tubes, and ovaries were all normal in
size and gross appearance. Nodular infiltration of the
omentum was present (fig. 1B). Histological examina-

tion showed a poorly differentiated papillary serous car-
cinoma on the omentum, and on the surface of the bila-
teral ovaries, but no primary site was found anywhere.
Her postoperative recovery was uneventful. Three
months after diagnosis, she remains in complete remis-
sion with a negative computed tomography scan of the
abdomen and pelvis, and a normal CA-125.

Materials and methods

The excised specimen was fixed in 10% buffered for-
malin, embedded in paraffin, cut in 4m sections and stai-
ned with hematoxylin and eosin. Sections were studied
immunohistochemically with automated immunostai-
ning on a Biotek Solutions Tech Mate (TechMate 500;
Biotech Solutions, Dako, Glostrup, Denmark) and then
incubated in a detection Kit (CheMate, code K4001,
Dako) according to the manufacturer’s instructions.
Peroxidase activity was developed with 3-3’-diamino-
benzidine (Sigma Chemical Co.) to obtain a brown end
product. Representative sections were examined by using
positive and negative controls. The following commer-
cially available antibodies were employed: epithelial
membrane antigen (EMA) (E29, 1:100), B72.3 (B72.3,
prediluted) (Biogenex, San Ramon, CA, USA), cytoke-
ratin (AE1/AE3, 1:20), calretinin (5A5, 1:100), vimentin
(V9, 1:200), p53 (DO-7, 1:100), estrogen receptors
(6F11, 1:50), CA19-9 (C241, 1:200) (Novocastra, New-
castle, UK), Leu-M1 (C3D-1, 1:50),carcinoembryonic
antigen (CEA) (II-7, 1:100), placental alkaline phospha-
tase (PLAP) (8A9, 1:50) CA-125 (M11, 1:20), thrombo-
modulin (1009, 1:100), cytokeratin 5/6 (CK5/6.007,
1:25), epithelial antigen (Ber-EP4, 1:40) and protein S-
100 (S-100, 1:40) (Dako, Carpenteria, CA, USA).

Pathological findings

Microscopically the tumor was arranged in clusters
and in small nests separated by desmoplastic tissue
(fig. 2A), containing a few lymphocytes and psammoma
bodies scattered throught the tumor (fig. 2B). In some
areas, a cystic growth pattern with intracystic tufting, and
small aggregations of papillary clusters were present
(fig. 2C). The papillary structures were lined by several
layers of cells with nuclear crowding and a high nuclear-
cytoplasmic ratio (fig. 3A). The tumor cells were poly-
hedral with indistinct cell borders and finely granular
eosinophilic cytoplasm. Cytologically, nuclei were of
high grade with vesicular chromatin and prominent
nucleoli (fig. 3B), and showed frequent mitoses (5/10
high-power fields). The tumor had infiltrated the omen-
tum and also the surface of the ovaries involving only
ovarian surface epithelium.
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Fig. 1: (A) CT scan showing a diffuse omental enlargement (arrows).
(B) The omentum was partly replaced with tumor nodules.



Staining for cytokeratin (AE1/AE3), and Leu-M1 was
diffuse and cytoplasmic in location. The pattern of the
reaction for Ber-EP4, and CA-125 was purely cell mem-
brane-based. The tumor cells showed intense nuclear p53
and estrogen receptors (ER) staining. B72.3, EMA, and
PLAP demonstrated predominantly cell membranous
localization with weak cytoplasmic labeling. S-100 pro-
tein was expressed in the nuclei and cytoplasm of positive
tumor cells, and CEA and CA19-9 expression was obser-
ved with weak and focal cytoplasmic staining (fig. 4). The
tumor cells were consistently negative for calretinin,
thrombomodulin, cytokeratin 5/6, and vimentin.

DISCUSSION

EOPPC, a relatively newly defined disease, is a rare
adenocarcinoma that arises in the peritoneum. Aproxi-
mately 3.2% to 21% of EOPPC patients have a history of
bilateral oophorectomy for benign disease or prophylaxis

in women with a family history of ovarian carcinoma.
The age distribution and clinical presentation is indistin-
guishable from that of advanced-stage epithelial ovarian
cancer (5). Most reported cases of EOPPC have been in
women, usually elderly. However, rare cases have been
reported in children (6) and males (7). Patients ordinarily
present with nonspecific abdominal symptoms and asci-
tes, reported in approximately 85% of cases (1). At lapa-
rotomy, almost all cases show diffuse peritoneal tumor
implants, which usually involve the omentum and upper
abdomen. Although EOPPC always involves the full
thickness of the omentum, invasion into other abdominal
or pelvic organs is rare and, when present, tends to be
superficial. The ovaries are almost always of normal size
and shape, and frequently display surface tumor implants
which may be focally invasive; rarely, they may be nor-
mal grossly and microscopically (2). These findings are
similar to those of advanced-stage epithelial ovarian can-
cer or peritoneal carcinomatosis from metastatic gas-
trointestinal cancers, except that the ovaries show mini-
mal or no involvement and no primary can be found in
the gastrointestinal tract or other organs (1). Identifica-
tion of the correct primary site is critical because the sur-
gical management of EOPPC is vastly different from that
of carcinomatosis associated with other malignancies
(5). Although EOPPC may be considered in the differen-
tial diagnosis, it is not a diagnosis that can made preope-
ratively. The diagnosis of EOPPC is typically made by
exclusion after both operative assessment and pathologi-
cal study. If ovaries seem normal with widespread disea-
se elsewhere in the abdomen, EOPPC becomes a leading
diagnostic possibility. However, because surface involve-
ment of the ovaries is present in approximately 96% of
the cases, the distinction between EOPPC and epithelial
ovarian carcinoma may only be made after histological
examination to evaluate the extent of ovarian invasion by
tumor (5).
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Fig. 2: (A) Tumor contains a mixture of patterns, with solid and com-
plex glandular structures, which are partly papillary. A desmoplastic
response is prominent (HE, 100x). (B) A few scattered lymphocytes
and psammoma bodies are present (HE, 400x). (C) Area with papillary
formations of tumor cells (HE, 200x).

Fig. 3: (A) Micropapillary structures of tumor cells projecting into the
lumen of a microcyst (HE, 400x). (B)Tumor cells are large, with indis-
tinct cell borders, cellular and nuclear pleomorphism and visible nucle-
oli (HE, 1000x).



EOPPC spreads mainly transperitonealy; however,
lymphatic and blood-borne metastases have been sug-
gested. Metastases to different groups of lymph nodes,
the liver (8), and the brain (9) have been reported.

Most cases of EOPPC reported in the literature have
been of serous histology. However, other histologic
variants of the müllerian system have been reported; spe-
cifically, endometrioid, clear cell, mucinous, Brenner
tumor, and mixed müllerian tumors; but nonserous and
serous tumors appear to be similar with regard to prog-
nosis and response to therapy (10).

The light microscopic, histochemical, immunohisto-
chemical, and ultrastructural features of EOPPC are
similar to those of ovarian serous carcinoma. Thus,
EOPPC appears as a high-grade, purely epithelial neo-
plasm with frequent mitotic figures, necrosis, slitlike
glandular spaces, and psammoma bodies (11).

In order to differentiate EOPPC from papillary serous
adenocarcinoma of the ovary, the Gynecologic Oncology
Group has stipulated that the following criteria be met
(2): 1) histology must be predominantly serous or identi-

cal to any grade of ovarian papillary serous tumor, 2) the
ovaries are of normal size or enlarged by a benign pro-
cess, 3) the involvement in the extraovarian sites must be
greater than the involvement on the surface of either
ovary, and 4) the ovarian component must be nonexis-
tent, or confined to surface epithelium or less than 5 x 5
mm. within the stroma. Furthermore, some authors sug-
gested that genetic events (HER-2/neu overexpression)
responsible for malignant transformation in EOPPC may
be distinct from those responsible for epithelial ovarian
cancer (11).

Also, EOPPC must be differentiated from malignant
mesothelioma, benign papillary mesothelioma, metasta-
tic peritoneal carcinomatosis, borderline primary perito-
neal serous tumor, endosalpingiosis, and psammocarci-
noma of the peritoneum. Malignant mesothelioma is clo-
sely related to long-term exposure to asbestos, has a male
predominance, frequent spindle cell component, cyto-
plasmic eosinophilia, and sometimes extensive cell
vacuolization, and rare psammoma bodies. Previous stu-
dies have shown that the expression of B72.3, PLAP, or
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Fig. 4: Tumor cells showing cell membranous staining with B72.3 (A), PLAP (B), and Ber-EP4 (C). Positive S-100 staining in both the nucleus
and the cytoplasm (D) (400x).



CEA by a papillary peritoneal tumor would militate
against a diagnosis of mesothelioma; also combined
reactivity for S-100 and PLAP, or S-100 and B72.3, cha-
racterizes the majority of serous adenocarcinomas, and is
not observed in mesotheliomas (12). Ordoñez reported
that from the practical point of view, calretinin, throm-
bomodulin, and keratin 5/6 are the best positive markers
for distinguishing between epithelial malignant mesothe-
liomas and papillary serous carcinomas diffusely invol-
ving the peritoneum. Among the antibodies that are con-
sidered to be negative markers for mesothelioma, MOC-
31, B72.3, Ber-EP4, CA19-9, and Leu-M1 proved to the
best diagnostic discriminators (13). Other investigators
have found that a two-marker panel of antibodies inclu-
ding vimentin and Ber-EP4 is most useful for the diffe-
rential diagnosis between carcinoma and mesothelioma
(14). Also, recently, Ordoñez indicate that because ER is
frequently expressed in serous carcinomas but not in
mesotheliomas, this marker could be very useful to dis-
criminate between these malignancies (15). Benign papi-
llary mesothelioma occurs in both men and women,
usually of young age, has well-formed papillae, mostly
lined by one layer of a single cell type that resemble reac-
tive mesothelium, and showing little or no anaplasia or
mitoses; and an absence of invasion into the peritoneum
or abdominopelvic organs (16).

To the best of our knowledge, no morphologic featu-
res can afford a reliable distinction between EOPPC and
metastatic peritoneal carcinomatosis; diagnosis of the
latter rests on recognizing a primary tumor, usually in
the ovary, fallopian tube, or endometrium and less fre-
quently in other organs such as breast, gastrointestinal
tract (especially stomach, pancreas), lungs, and thyroid
gland (11).

Primary serous borderline tumors of the peritoneum
have also been reported, albeit in fewer numbers than
carcinomas, affecting younger patients, and having the
microscopic features of ovarian borderline serous tumor.
These primary serous borderline tumors have an exce-
llent prognosis, although rare cases have been reported in
which transformation to carcinoma has been observed on
follow-up examination (17). Endosalpingiosis is a
benign lesion, found most often in association with chro-
nic salpingitis; it is most commonly encountered in the
pelvic peritoneum but rarely involves other portions of
the peritoneum, and consists of glandular inclusions
lined by normal-appearing tubal-type epithelium (18).

Also, another less virulent variation of EOPPC is dis-
cussed in the literature (19). This is the serous psammo-
carcinoma of the peritoneum, has a proportionately lar-
ger number of psammoma bodies, and a less-aggressive
cytologic appearance with absent or, at most, moderate
nuclear atypia and rare mitotic figures.

The pathogenesis of EOPPC has been controversial.
Some authors believe that embryonic germ cell rests

remain along the gonadal embryonic pathway and that
EOPPC develops from a malignant transformation of
these cells (12). Other authors contend that field carci-
nogenesis occurs, with the celomic epithelium lining the
abdominal cavity (peritoneum) and the ovaries (germinal
epithelium) manifesting a common response to an onco-
genic stimulus (18). Muto et al. have suggested a multi-
focal origin with clonality studies (21). However, Kupry-
janczyk et al. have identified others findings that are
consistent with a unifocal origin (22). Therefore, more
extensive studies of this type should be performed to
confirm these results.

Recently, Euscher et al. (23) investigated the WT-1
expression in serous carcinoma arising from different
sites within the female genital tract and suggested that
serous carcinoma may have a different biology based on
site of origin.

The prognosis of EOPPC is poor. Medial survival
time vary between 7 and 27.8 months, while 5-year sur-
vival rates range from 0% to 26.5% (8).

Treatment usually includes abdominal hysterectomy,
bilateral salpingo-oophorectomy, and tumor debulking
followed by chemotherapy. Surgery remains critically
important for both the diagnosis and the therapy of
EOPPC. Once the diagnosis has been established and the
extent of disease documented, maximal cytoreduction
becomes the primary goal of the procedure. Excision of
all visible implants is the hallmark of cytoreductive
efforts. The subsequent courses include, in most cases,
initial good response followed months lather by uncon-
trollable, lethal local recurrence; rapid and lethal pro-
gression of local disease without any evidence of initial
response to chemotherapy; and, in rare case, long-term
maintenance of the initial response, with the patient
being considered cured (5).
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