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Introduction

Ovarian cancer is the fifth most frequent diagnosis
of female malignancy and the second most common
female gynecologic malignancy after breast cancer
[1,2]. The 5-year prevalence is 213 cases per million
with 2.1 percent deaths as per GLOBOCON 2020
data [3]. Clinical manifestations commonly include
abdominal and pelvic pain with bloating, distention,
urinary urgency and frequency, and unintended weight
loss in the presence of tenderness to palpation and an
adnexal mass on bimanual examination. Risk factors
for the development of ovarian cancer include early
menarche, late menopause, nulliparity, and infertility.
Additional risk factors include the BRCA1 and BRCA2
(breast cancer 1 and 2 gene) mutations, as well as Lynch
syndrome. Ovarian epithelial cancers spread primarily
by exfoliation of cells through the peritoneal cavity, and
a minority of cases spread by lymphatic dissemination
or haematogenous spread. The most common sites of
metastasis are the bowel, peritoneum, and omentum
[4]. Metastasis to the breast from extramammary
malignancies is rare; representing 0.2-1.3% of all
malignant tumors diagnosed in the breast, [1] and
arises most frequently from melanomas, sarcomas,
lung cancer, ovarian tumors, and renal carcinomas
[5]. Unfortunately imaging findings are not specific
and diagnostic to differentiate primary or secondary

etiology and no features are characteristic of different
metastasis [5]. Histologically, the basis to the diagnosis
of metastases of ovarian cancer to breast is that the
papillary architecture consistent with serous papillary
carcinoma is not a typical pattern of the majority of
histological types of invasive breast carcinoma [6].
In addition to histology, immunohistochemistry is
frequently used to discern metastases of ovarian cancer
to breast from other extramammary breast metastases
and primary breast cancers. For example, the expression
of WT-1, paired box 8 (PAX8) and mesothelin has been
described as being useful in this regard [6] (Figure 1).

Case Report

A 45-year-old female came with complains of lump
in lower abdomen since 3 months. It was insidious in
onset and increased gradually over 3 months. It was not
associated with any history of pain in abdomen or per
vaginal discharge. Her age at menarche was 14 years.
Her menstrual cycle frequency was an average of 30 days
and lasted for 5 days with average amount of bleeding
soaking two pads per cycle. There was no history of
intermenstrual or post-coital bleeding. On examination,
there was a solitary lump in lower abdomen, which
was well defined, firm in consistency and mobile
on P/V examination. Patient was investigated and
found to have bilateral carcinoma ovary with pleural
effusion on radiological examination. She underwent
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Figure 1: Breast metastases from ovarian carcinoma as seen from the right lateral side.

Figure 2: Breast metastases from ovarian carcinoma as seen from the anterior side.

diagnostic laparoscopy with omental biopsy since the
disease was found to be advanced. Later after taking
3 chemotherapy cycles of cisplatin and gemcitabine,
repeat radiological investigations revealed regressed
disease and she was operated for total abdominal
hysterectomy with bilateral salpingo-oophorectomy
with omentectomy and peritonectomy. Histopathology
revealed serous cystadenocarcinoma of both ovaries
with omental deposits with positive pelvic lymph nodes
on both sides. After taking 3 cycles of post-operative
chemotherapy, she presented with complain of lump
in left breast. Biopsy of the lump revealed moderately
differentiated adenocarcinoma with positivity for CA
125 and cytokeratin (Figure 1 and Figure 2).

Discussion

Breast cancer is one of the most common primary
malignancies in women, yet metastatic tumors to the
breast are infrequent, accounting for only 0.5% to 1.3%
of breast cancer cases [7]. The most common source of
metastasis to the breast is a contralateral primary breast
tumor, frequently from transthoracic or lymphatic
spread. A study by Hadju and Urban involving 4,051
breast cancer patients found an overall incidence of

Singh et al. Int J Oncol Res 2021, 4:030

primary gynecologic cancers metastatic to the breast of
0.17%, with only 0.07% of metastatic disease originating
from a primary ovarian tumor [8]. The first case report of
ovarian cancer with metastasis to the breast was in 1907
by Sitzenfrey [7]. Serous papillary carcinoma is the most
common type of ovarian tumor that can metastasize
to the breast [5] and is usually detected within 2 years
from the initial diagnosis of primary ovarian cancer. The
most common location of metastases is the upper outer
quadrant in 62% of patients [8].

In a study, Delair, et al. analyzed 85 cases of
non-mammary metastases to the breast and axilla, 14
of which were metastases of ovarian cancer to breast
[9]. Notably, the ovaries were the predominant site of
origin among all carcinomas causing metastases to the
breast, comprising 58% of all cases. Another study by
Karam, et al. investigated 29 ovarian cancer patients
with malignant breast lesions, 10 of whom exhibited
metastases of ovarian cancer to breast and 19 of whom
presented with primary breast cancer [10]. The study
found marked differences between the two groups
regarding disease-free survival time and the mean time
interval between the diagnosis of ovarian cancer and
the diagnosis of the breast tumor.

ePage 2 0f4 e



https://doi.org/10.23937/2643-4563/1710030

DOI: 10.23937/2643-4563/1710030

ISSN: 2643-4563

The differential diagnosis between primary breast
cancer and a metastatic breast tumor from ovarian
cancer is not simple [11]. An accurate clinical history
is crucial considering the simultaneous or previous
diagnosis of extramammary malignancy, combined
with a careful clinical examination, and radiological
evaluation, to ensure the correct diagnosis and the
most appropriate management of these patients.

The mode of dissemination might originally be
drainage from the intra-abdominal to axillary lymph
nodes, and then the lymphatic channels of the breast.
Generally, hematogenous disseminated lesions are
circumscribed masses and may mimic benign masses
or circumscribed malignant tumor. Instead, lymphatic
dissemination may lead to diffuse breast involvement,
edema, trabecular thickening, and skin thickening
which may mimic inflammatory process such as mastitis
or inflammatory carcinoma [5].

Radiographically, mammographic evaluation can
provide additionalinformation. Animportant histological
difference between ovarian and breast cancer is the
type of calcifications. Ovarian has psammomatous
calcifications whereas breast has non-psammomatous
calcifications [5]. Metastatic tumors to the breast more
frequently present as well-circumscribed, non-calcified
dense masses. They generally lack spiculation and
microcalcifications as well as architectural distortion and
other skin changes. However, because of the presence
of psammoma bodies associated with some ovarian
cancers, microcalcifications can be seen with ovarian
metastasis. Breast metastasis from a primary ovarian
tumor, however, commonly lacks a characteristic
pattern, may be morphologically indistinguishable
from its primary, and is associated with widespread
dissemination [5].

Both primary and metastatic breast cancer can yield
similar pathologic pictures and must be distinguished,
because primary treatment and survival are significantly
different.Immunohistochemistry may provide additional
insight into the origin of the tumor. The recognition and
distinction between primary and metastases require
careful consideration. WT1, PAX8, and GCDFP-15 play
a major role in distinguishing between primary and
metastatic breast cancers from ovarian cancer, and over
90% of ovarian serous carcinomas are WT1 positive. Less
than 10% of primary breast cancer cases are positive for
WT1, with weak and patchy WT1 expression. However,
nuclear reactivity is observed in approximately 20% of
clear cell carcinoma [11]. Hence, negative WT1 in this
breast specimen could not distinguish primary versus
metastatic breast cancer. PAX8 is positive in most
ovarian nonmucinous surface epithelial tumors: Serous,
clear cell, and endometrioid cell types, especially for
endometrioid and clear cell carcinoma, in which WT1 is
generally negative or only focally positive. In a recent
immunohistochemistry study, GATA3 showed superior
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sensitivity compared to GCDFP-15 in detecting primary
breast origin. GCDFP-15 and GATA3 could be used
to make a distinction between primary breast and
metastatic ovarian cancer [9].

Mammary and non-mucinous ovarian carcinomas are
usually positive for cytokeratin 7, often positive for ER
and typically negative for cytokeratin 20. The epithelial
membrane antigen expression pattern is typical for
serous papillary carcinoma, with expression on the
outside of the papillary clusters and around the central
spaces [6]. GCDFP-15 expression is rarely observed in
ovarian carcinoma, whereas staining for cancer antigen
CA 125 s present in ~60% and 90% of ovarian and serous
papillary carcinomas, respectively [6]. CA125 expression
is also normally observed in endocervical, endometrial,
pancreatic and biliary carcinomas, but is less typically
presentin breast cancer. Anotherimmunohistochemical
marker is mesothelin, which is expressed in > 90% of
serous papillary carcinomas of the ovary, but is weakly
expressed in 3-14% of breast cancer cases. Lung,
colorectal and gastric adenocarcinomas present with
intermediate levels of staining [5].

The incidence of extramammary metastases is
increasing due to the improvements in treatment
leading to longer survival. Unusual sites of metastases
are more and more reported. In addition, the frequent
use of modern imaging techniques like PET-CT leads to
the detection of subclinical lesions.

According to several studies, after the detection
of metastatic breast disease secondary to an ovarian
primary tumor, survival times ranged from 13 days to
3.5 years, with most patients dying within 1 year [8].

The prognosis of MOCB has been described as poor,
which is attributed to the fact that MOCB represents
a late stage of ovarian cancer progression. Palliative
surgery with mastectomy may be considered for those
unresponsive to chemotherapy [3].

Conclusion

The possibility of breast metastasis should be
considered in patients with a history of advanced
malignant disease in case of a lump breast. Definite
diagnosis should be made from not only laboratory
and imaging studies but also clinical presentation.
When the clinical finding and morphology are obscure,
immunohistochemistry study plays a major role in
the differential diagnosis. A panel of WT1, PAX8, and
GCDFP-15 immunoperoxidase seems to be helpful in
the diagnosis.

The combination of a clinical acumen, radiology,
histopathology and immunohistochemistry isimperative
in the management of such a case to avoid misdiagnosis.
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