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the most frequently seen ovarian metastatic tumors.

INTRODUCTION

The prevalence of metastatic ovarian tumors
ranges between 7% and 10% of the ovarian malig-
nant tumors, almost 70% of them being bilateral.
The primary tumor in these cases is most frequently
located in the stomach, colon, rectum, appendix,
breast, cervix, lung and skin. The high percentage
of bilateral ovarian metastases suggests that cancer
cells may have a certain affinity for ovarian tissue
through a mechanism that is still unclear. The
Krukenberg tumor is a type of ovarian metastasis.
Diagnostic criteria include the presence of ,,signet
ring**-like neoplastic cells, mucin secretion and
stromal diffuse proliferation that suggest the exis-
tence of an interaction between stromal cells and
tumor cells. (1)

In a study published in 2008, Kuwabara et al.
tried to unravel the mechanisms of ovarian metas-
tasis, elaborating an in vivo model for the develop-
ment of these tumors in immunosuppressed mice
by implanting human neoplastic cells intravenously
and intraperitoneally. The results showed that a
transmembranare glycoprotein molecule located in
the epithelial cells — cadherin E — is involved in the
mechanism of formation of the metastasis. After
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histological examination, in about half of the cases,
there was a decreased expression of E cadherin at
cellular levels. (1)

OVARIAN METASTASES OF GASTRIC
CARCINOMA

Most ovarian metastases originating from gas-
tric adenocarcinomas are classified morphologi-
cally as Krukenberg tumors — bilateral ovarian tu-
mor ordense fibrous stroma surrounded by ,,signet
ring* cells. (2,3)

In a broader sense, Krukenberg tumors are met-
astatic ovarian tumors, with the primary tumor be-
ing located in the digestive tract, most commonly
in the stomach (76% of cases). They are bilateral in
80% of cases. In 1896, Friedrich Krukenberg de-
scribed 5 cases of ovarian tumors, in young women
with ascites, ovarian surface irregularities and lym-
phatic invasion. (4,5)

Histologically, Krukenberg tumors show diffuse
stromal proliferation, they produce mucus and the
cells have the appearance of ,ssignet ring”. In a
study by McGill et al on 233 women with gastric
neoplasia, he discovered an incidence of 18.2% of
Krukenberg tumor in premenopausal women be-
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tween 40 and 50 years, and 0% incidence in women
at menopause (6,7). Most commonly, the diagnosis
is made after a CT scan or pelvic ultrasound ex-
amination. Krukenberg tumor represents advanced
neoplastic disease, and the average patient survival
after diagnosis is 7-14 months. (6-8)

The primary tumor in the stomach may be small,
it can affect the gastric wall in a diffuse pattern,
giving the appearance of plastic linitis or may not
be evident from the beginning to endoscopy and
become clinically evident later. On macroscopic
examination, the ovaries may be only slightly in-
creased in volume and may suggest the diagnosis
of fibroid tumor, due to stromal development. The
microscopic examination reveals the presence of
,signet ring* cells that are characteristic of adeno-
carcinomas, and mucinous tubular areas. (2)

A study of 34 patients with gastric cancer and
Krukenberg tumor who underwent resection of
ovarian metastases after surgical cure of gastric
cancer showed a higher median time of survival in
patients with complete ovarian metastases resec-
tion (11 months) compared to patients with extra-
pelvic disease (9 months). (9)

OVARIAN METASTASES OF COLORECTAL
CARCINOMA

One of the most common tumors affecting the
ovary is represented by the metastatic colorectal
adenocarcinoma. The patient who presents to the
physician can have positive history for colorectal
neoplasia, but in some cases the patient can have an
ovarian tumor without other complaints or other
known malignancies. Ovarian metastases from
colorectal adenocarcinoma can mimic mucinous or
endometrioid ovarian cancer. The items that sug-
gest the presence of a metastatic tumor, and not a
primary ovarian neoplasm, are: the presence of bi-
lateral tumors, nodular surface of the ovaries, tu-
moral lesions located on the surface of the ovary,
extended lymphovascular invasion. (2,10) Lutein-
ized stromal cells is a common finding in ovarian
metastases of colorectal adenocarcinomas. Macro-
scopically, this type of tumor may appear as a cyst
or as a solid structure. Other characteristics of the
tumor that appear more frequently in ovarian me-
tastases from colorectal cancers are: the presence
of segmental necrosis, cell arrangement in cord-
like structures and the presence of pleomorphic
cells with hyperchromatic nuclei. The presence of
adenofibromatous component, benign squamous

lesions and coexisting endometriosis, are in favor
of a primary ovarian endometrioid carcinoma. Im-
munohistochemistry may be useful in differentiat-
ing metastases from primary tumors (2,11-14) —
CK7 while CA125 markers are positive in primary
endometrioid ovarian carcinoma and negative in
metastases and CK2 and CEA markers are absent
in primary tumors and present in metastasis.

OVARIAN METASTASES ORIGINATING FROM
PRIMARY TUMORS LOCATED IN THE
APPENDIX

Adenoma and adenocarcinoma of the appendix
can determine ovarian mucinous metastatic tumors
(borderline or malignant tumors) associated some-
times with pseudomyxoma peritonei (15-19). His-
tologically, pseudomyxoma peritonei can have two
forms: disseminated peritoneal adenomucinosis
(DPAM) — mucinous material contains adenoma-
tous epithelial cells, and peritoneal mucinous carci-
nomatosis (PMCA) — ,,signet ring®“-like cells and
abundant extracellular mucin. In cases of pseudo-
myxoma peritonei, appendix should be removed
even if the macroscopic appearance is normal be-
cause at this level there is definitely a small adeno-
ma or adenocarcinoma to be found at histopatho-
logical examination. Sometimes the appendix may
be very difficult to identify because it is embedded
in a mucinous or fibrous tissue mass. Ovarian me-
tastases appear most frequently as unilateral or bi-
lateral cystic tumors. The histopathological report
shows mucinous borderline tumor of intestinal
type. Nodular appearance of the affected ovary and
surface implants advocates for a metastatic tumor.
In the case of appendicular cystadenoma, second-
ary ovarian tumors should be regarded rather as
secondary areas of implantation and not the result
of appendiceal metastasis. If the appendicular tu-
mor is an adenocarcinoma, ovarian metastases are
present with ,,signet ring*-like cells, glandular for-
mations, with areas of necrosis, stromal invasion
and lymphovascular invasion. Appendiceal goblet
cell carcinoid tumors can also metastasize to the
ovary, and should be differentiated from metastatic
ovarian adenocarcinoma with ,signet ring“-like
cells and from the primary ovarian carcinoid (a
very rare tumor). (20) The coexistence of an ovari-
an teratoma represents an important proof of the
existence of a primary ovarian carcinoid, but it is
necessary to perform immunohistochemical mark-
ers to confirm goblet cell carcinoid.
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OVARIAN METASTASES OF BREAST
CARCINOMA

Patients with mutations in the BRCA1 and
BRCA2 genes have a high risk for developing
breast malignancies but also ovarian neoplasia.
(21) Breast cancer metastatic to the ovary may be
of ductal (most commonly metastasize to the ova-
ry) or lobular type (the most common type of breast
carcinoma). Sometimes metastatic ovarian tumor is
identified before the detection of the primary tumor
and sometimes microscopic ovarian metastases are
present in patients with breast carcinoma undergo-
ing prophylactic oophorectomy.

Ovarian metastases from breast neoplasia, are
frequently bilateral. (22,23) Grossly, the ovaries
are enlarged, with a smooth surface but with a nod-
ular appearance. Histologically, ovarian metastatic
ductal carcinoma can simulate a primary ovarian
endometrioid adenocarcinoma. A study of 64 pa-
tients with ovarian metastases originating from
breast adenocarcinomas showed a median time of
survival of 16 months after the diagnosis of ovarian
metastases. (22)

OVARIAN METASTASES FROM CERVICAL
CANCER

Ovarian metastases originating from squamous
cell carcinoma of the cervix are rare and occur in
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