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Abstract. Ovarian metastasis (OM) from breast cancer
accounts for 3‑38% of all ovarian neoplasms and is associ‑
ated with various characteristic clinical presentations, such
as pseudo‑Meigs syndrome and Krukenberg tumor. Accurate
diagnosis of OM may be challenging, as such lesions are
frequently asymptomatic until they reach a large size.
Occasionally, metastatic ovarian cancer is detected prior to the
diagnosis of the primary tumor. Immunohistochemistry plays
an important role in distinguishing primary ovarian tumors
from extraovarian tumor metastases and may be helpful for
identifying the primary tumor site. We herein report a case
of OM from breast cancer masquerading as primary ovarian
cancer. However, the correct diagnosis was made based on
histopathological and immunohistochemical examinations.
The patient had bilateral breast cancer, namely invasive
lobular carcinoma of the left breast and ductal carcinoma of
the right breast. Due to the presence of bilateral synchronous
breast tumors, the possibility that the patient had hereditary
breast and ovarian cancer syndrome or other relevant genetic
factors was considered. Immunohistochemistry plays a key
role in distinguishing between primary ovarian tumors and
OM, and it was also important for confirming the metastatic
nature of the ovarian lesion and diagnosing the primary tumor
in the present study.
Introduction
Ovarian cancer presents with a diverse range of findings.
Ovarian metastasis (OM), in particular, is not uncommon.
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Such tumors mainly originate from the colon, stomach,
endometrium, appendix or breast (1,2). Approximately
15% of ovarian tumors are metastatic (3). Bilateral small,
solid and highly vascularized ovarian masses are suggestive
of OM from breast cancer (4‑8). Tumors may metastasize to
the ovaries through various routes, including direct, hema‑
togenous and lymphatic spread, as well as transcoelomic
dissemination (9).
Breast cancer is the most common malignant tumor and
one of the main causes of cancer‑related mortality among
women worldwide (10). Under 10% of patients with breast
cancer exhibit evidence of distant metastasis at the time of
initial diagnosis (11). OM from breast cancer is frequently
asymptomatic until the tumor has grown to a considerable
size. In cases of malignant tumors of unknown histology,
immunohistochemical staining is performed as part of a
thorough histological examination. First, the histological type
of the tumor is grossly categorized as carcinoma, sarcoma,
lymphoma, malignant melanoma or germ cell tumor. There
are indicative immunohistochemical markers for each type,
including cytokeratin (CK) for carcinoma, vimentin and various
differentiation markers for sarcoma, CD45 for lymphoma,
S100 protein and melanosome‑associated antigen (also known
as clone HMB45) for malignant melanoma, and CD117/c‑kit
and Sal‑like protein 4 for germ cell tumors. Once a tumor has
been diagnosed as carcinoma, particularly metastatic carci‑
noma of unknown primary origin, immunohistochemistry is
performed using a combination of antibodies against CK7,
CK20 and tissue‑specific antigens, such as thyroid transcrip‑
tion factor‑1 (TTF1) for thyroid or lung cancer and caudal‑type
homeobox 2 (CDX2) for colorectal cancer. In the present case,
these ancillary pathological procedures were also employed to
reach a conclusive diagnosis (12). OM from breast cancer may
occasionally mimic primary ovarian cancer. In recent years,
our knowledge on hereditary breast cancer caused by genetic
factors has increased. We herein report a case of OM from
breast cancer mimicking primary ovarian cancer, in which
the patient was diagnosed with synchronous bilateral breast
cancer, indicating the possible involvement of genetic factors,
such as breast cancer type 1 susceptibility protein (BRCA)1
and BRCA2.
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Figure 1. T2‑weighted pelvic magnetic resonance imaging. (A and B) Sagittal and (C) axial images of the left ovarian carcinoma (white arrows) and massive
ascites (gray arrows).

Case report
The patient was a 49‑year‑old Japanese woman, gravida 1,
para 1, who visited a local clinic complaining of abdominal
distention lasting for 10 days. A left‑sided ovarian tumor
was identified on ultrasonography, and the patient was
referred to Tokyo Women's Medical University Hospital
for further examination and treatment in October 2019. Her
medical history was unremarkable, and she had no family
history of hereditary breast and ovarian cancer (HBOC).
The patient had undergone menopause at the age of 48 years.
Physical examination did not reveal any significant findings.
Pelvic ultrasound examination revealed a large amount of
ascitic fluid and a left‑sided ovarian tumor. Pelvic magnetic
resonance imaging examination revealed a left‑sided
ovarian tumor, measuring 11 cm in largest diameter, and
a massive amount of ascitic fluid (Fig. 1). The patient's
laboratory findings included elevated serum levels of cancer
antigen (CA)125 (692 U/ml; normal range: ≤35 U/ml) and
CA15‑3 (93.9 U/ml; normal range: ≤25 U/ml). The patient
was clinically diagnosed with ovarian carcinoma. Total
abdominal hysterectomy, bilateral salpingo‑oophorectomy
and omentectomy were performed. Granulosa cell tumor,
neuroendocrine carcinoma and metastatic ovarian cancer
were considered in the differential diagnosis based on the
morphological findings of the intraoperative frozen section
biopsy. Further postoperative histopathological examination
of the ovarian tumor raised the suspicion of metastasis from
lobular carcinoma of the breast. A breast and endocrine
surgeon at our hospital was consulted, and detailed exami‑
nation revealed invasive lobular carcinoma (ILC) of the left
breast (diameter: 5 cm), invasive ductal carcinoma (IDC)
in the right breast (diameter: 1 cm) and suspected multiple
metastases to the lumbar vertebrae. Genetic counseling
and testing of BRCA1 and BRCA2 were performed, which
did not reveal any germline mutations. The patient was
started on 125‑mg palbociclib tablets (once daily for 21 days
followed by a break of 7 days), 2.5‑mg letrozole tablets (once
daily) and 120 mg denosumab (once monthly). The patient

has remained well, with stable disease. She has been to the
hospital every 4 weeks for treatment and hematological
examinations. Imaging examinations were also performed
every 3‑6 months, and the patient has remained stable (last
follow‑up, March 2021).
Pathological findings of the ovarian tumor
Intraoperative pathological findings. During the intraop‑
erative pathological examination, the histological type of the
tumor could not be determined. The tumor was composed of
tightly packed, uniform, small round cells (Fig. 2) and was
tentatively reported as a ‘small round cell tumor’. Sex cord
tumor, neuroendocrine carcinoma and metastatic carcinoma
were considered as diagnostic candidates.
Gross findings. The left ovary was enlarged, solid, and
measured 105x85x45 mm (Fig. 3). Its surface was smooth and
tense. Its cut surface was lobulated, homogenously whitish in
color, and firm in consistency. The right ovary was atrophic
and small. The uterus and oviducts were unremarkable.
Histopathological findings of the ovarian tumor. The resected
specimens were immediately fixed with 10% formalin,
embedded in paraffin, cut into 4‑µm sections and subjected
to histopathological examination. On hematoxylin and
eosin staining, the ovarian tumor was composed of small,
uniformly round tumor cells without intercellular connec‑
tions, with a high nuclear:cytoplasmic ratio. Occasionally,
the nuclei of the tumor cells were eccentrically situated
within intracytoplasmic mucus. Due to the possibility of
the ovarian tumor being a metastatic carcinoma rather than
a primary ovarian tumor, ancillary immunohistochemical
studies were performed to identify the primary site. Among
the potential primary sites, the stomach (poorly differenti‑
ated adenocarcinoma) and breast (ILC) were considered to
be the most likely, based on the characteristics of the disease
and the morphology of the tumor. The tumor cells were posi‑
tive for CK (clones AE1/AE3 and CAM5.2) and CK7, but
not CK20. Additional immunostaining revealed positivity
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Figure 2. Histopathological examination of the left ovary revealed a small
round‑cell tumor. Hematoxylin and eosin staining. Scale bar: 20 µm; mag‑
nification, x40.

for the estrogen receptor (ER) and negative results for TTF1
and CDX2. Accordingly, the breast was considered as the
likely primary site. To evaluate the possibility of lobular
carcinoma, E‑cadherin expression was examined in the
tumor, which produced a negative result (Fig. 4). Based on
these findings, detailed breast examinations we performed,
and bilateral breast carcinomas were detected. One was
diagnosed as IDC and the other was diagnosed as ILC, the
latter being the primary tumor of the OM.
Pathology of the breast tumors. Accordingly, detailed
examinations and core‑needle biopsies of the bilateral breast
tumors were performed. The histological findings are shown
in Fig. 5. Histologically, the left breast tumor was an ILC,
which was composed of small tumor cells (Fig. 5A) and was
immunohistochemically negative for E‑cadherin (Fig. 5B).
The ovarian tumor was composed of similar small uniform
tumor cells (Fig. 5G), which were also negative for E‑cadherin
(Fig. 5H). By contrast, the right breast tumor was an IDC,
exhibiting formation of neoplastic ducts (Fig. 5M) and
positivity for E‑cadherin (Fig. 5N). The molecular subtype
of the breast ILC was classified as luminal A [positive for
ER (Fig. 5C) and progesterone receptor (PgR; Fig. 5D),
but negative for human epidermal growth factor receptor 2
(HER2; Fig. 5E)], which was the same staining pattern as
that of the metastatic lesion (Fig. 5I, J and K, respectively).
Ki‑67‑positive cells were scarce (Fig. 5L). The IDC in the
right breast was basal‑like [negative for the ER, PgR and
HER2 (Fig. 5O, P and Q, respectively)], with a Ki‑67 labeling
index of ~5% (Fig. 5R).
Discussion
The ovary is a common target of cancer metastasis, and
OM exhibits characteristic clinical presentations, such as
Krukenberg tumors (13) or pseudo‑Meigs syndrome (14‑16).
However, it has been reported that the primary tumor could
not be identified in 15% of OM cases (17). The incidence of
OM in patients with breast cancer ranges between 13 and
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Figure 3. Macroscopic appearance of the surgical specimen. Left, uterus and
right adnexa; right, left ovarian tumor.

47% (these percentages are mainly based on autopsies or
prophylactic or therapeutic oophorectomies) (18‑20). OM
from breast cancer is mainly found after surgery at the
primary site. The mean duration of the period between the
diagnosis of the primary tumor and the diagnosis of OM is
~2 years (21). OM from breast cancer is generally asymp‑
tomatic until the metastatic mass has reached a certain size,
and such tumors frequently manifest as bilateral, solid,
small ovarian masses. Some patients may present with
other symptoms, such as ascites, gastrointestinal symptoms,
pelvic pain and vaginal bleeding (22‑24). Metastatic ovarian
cancer can be diagnosed based on pathological examination,
as was seen in the present case. In cases of breast cancer,
both ILC and IDC have been reported to metastasize to the
ovaries. In a study of 29 cases of OM from breast cancer,
12 of the 29 cases involved ILC (25). In another study,
2,605 cases of ILC or IDC of the breast were encountered
during the 18‑year study period. ILC and IDC accounted
for 359 (13.8%) and 2,246 (86.2%) of the cases, respectively.
Among those, there were 7 (1.9%) cases of OM from ILC and
13 (0.6%) cases of OM from IDC (26). In several studies, the
pattern of metastasis from breast cancer was investigated,
and ILC was found to affect the internal reproductive
organs more often than IDC (26,27). In the present case,
the patient had simultaneous bilateral breast carcinomas,
namely ILC in the left breast and IDC in the right breast,
and the OM originated from the ILC in the left breast. Less
than 10% of patients with breast cancer display evidence of
distant metastasis at the initial diagnosis. On the other hand,
patients with a history of breast cancer are 3‑7 times more
likely to develop primary ovarian cancer than OM (8,28,29).
As the present case involved simultaneous bilateral breast
cancers, it is possible that the patient had HBOC syndrome.
In cases of breast cancer involving mutations in the BRCA
genes, poly(ADP)‑ribose polymerase (PARP) inhibitors are
highly effective when used as adjuvant treatment (30,31).
BRCA1 and BRCA2 germline mutations are identified
in ~10% of all breast cancers, and PARP inhibitors and
platinum‑based chemotherapies are considered as suitable
treatments for such cases (32). In addition, prophylactic
risk‑reducing surgery (risk‑reducing mastectomy and/or
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Figure 4. Immunohistochemical examination of the ovarian tumor. The tumor cells were positive for (A) CK7, and negative for (B) CK20 and (C) E‑cadherin.
Scale bar: 20 µm; magnification, x40. CK, cytokeratin.

Figure 5. Pathological examination of the breast and ovarian cancers. The primary tumor was found to be ILC of the left breast based on (A) HE, (B) E‑cadherin,
(C) ER staining, (D) PgR, (E) HER2 and (F) Ki‑67 staining. (G‑L) Respective staining results for the ovarian metastasis. (M‑R) Respective staining results
for the IDC of the right breast. Scale bars: 20 µm; magnification, x40. ILC, invasive lobular carcinoma; IDC, invasive ductal carcinoma, HE, hematoxylin and
eosin; ER, estrogen receptor; PgR, progesterone receptor; HER2, human epidermal growth factor receptor.

salpingo‑oophorectomy) should be considered for patients
that harbor BRCA1 or BRCA2 germline mutations. In cases
in which two or more primary breast cancers develop, it is
recommended that genetic testing of BRCA1/2 should be
carried out to identify any relevant genetic changes (33).
Since our patient developed simultaneous bilateral breast
cancers, it cannot be ruled out that other genetic factors may
have been involved.
In conclusion, the differential diagnosis of OM and primary
ovarian cancer based on clinical findings alone may be chal‑
lenging, and clinicians should be aware that OM from breast
cancer may occasionally masquerade as primary ovarian
cancer.
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