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Abstract

Background: Metastatic tumors to the breast reportedly account for 0.5% to 2.0% of all malignant breast diseases.
Such metastatic tumors must be differentiated from primary breast cancer. Additionally, few reports have described
metastases of gynecological cancers to the breast. We herein report two cases of metastasis of pelvic high-grade
serous adenocarcinoma to the breast.

Case presentation: The first patient was a 57-year-old woman with a transverse colon obstruction. Colostomy

was performed, but the cause of the obstruction was unknown. We found scattered white nodules disseminated
throughout the abdominal cavity and intestinal surface. Follow-up contrast-enhanced computed tomography (CT)
showed an enhanced nodule outside the right mammary gland. Core needle biopsy (CNB) of the right breast mass
was conducted, and immunohistochemical staining of the mass suggested a high-grade serous carcinoma of female
genital tract origin. We diagnosed the patient’s condition as breast and lymph node metastasis of a high-grade serous
carcinoma of the female genital tract. After chemotherapy for stage IVB peritoneal cancer, tumor reduction surgery
was performed. The second patient was a 71-year-old woman with a medical history of low anterior resection for rec-
tal cancer at age 49, partial right thyroidectomy for follicular thyroid cancer at age 53, and left lower lung metastasis
at age 57. Periodic follow-up CT showed peritoneal dissemination, cancerous peritonitis, and pericardial effusion, and
the patient was considered to have a cancer of unknown primary origin. Contrast-enhanced CT showed an enhanced
nodule in the left mammary gland with many enhanced nodules and peritoneal thickening in the abdominal cavity.
CNB of the left breast mass was conducted, and immunochistochemical staining of the mass suggested a high-grade
serous carcinoma of female genital tract origin. After chemotherapy for stage IVB peritoneal cancer, tumor reduction
surgery was performed.

Conclusions: We experienced two rare cases of intramammary metastasis of high-grade serous carcinoma of female
genital tract origin. CNB was useful for confirming the histological diagnosis of these cancers that had originated from
other organs. A correct diagnosis of such breast tumors is important to ensure quick and appropriate treatment.
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Background

Metastatic tumors to the breast reportedly account for
approximately 0.5% to 2.0% of all malignant breast dis-
eases [1]. Overall, breast metastases from other organs
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are rare, especially breast metastases from gynecological
malignant diseases. To our knowledge, only seven such
cases were reported in Japan from 1997 to 2018 (Table 1)
[2-8]. The distinction between primary breast cancer and
metastatic tumors to the breast is extremely important in
determining the treatment strategy. A core needle biopsy
(CNB) is one of the most useful diagnostic examinations
to determine whether a breast tumor is primary or meta-
static. We experienced two cases of breast metastasis
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Table 1 Reported cases of metastatic ovarian cancer to the breast (in Japan)

Case First author Date Age (years) Type of ovarian tumor Survival Therapy

1. Tachibana [2] 1998 52 Moderately differentiated adenocarcinoma 3 months Unknown

2. Maruyama [3] 2007 43 Clear cell adenocarcinoma Unknown Chemotherapy

3. Yoshii [4] 2009 71 Serous poorly differentiated adenocarcinoma Unknown Chemotherapy + surgery
4. Suehiro [5] 2012 46 Clear cell carcinoma 1 year Chemotherapy + surgery
5. Takao [6] 2016 60 High-grade serous adenocarcinoma > 1 year Chemotherapy + surgery
6. Ikari [7] 2017 51 Serous papillary adenocarcinoma >10 months Chemotherapy + surgery
7. Kimura [8] 2018 68 Clear cell adenocarcinoma 15 months Chemotherapy + surgery
8. Current case 1 2018 57 High-grade serous adenocarcinoma >9 months Chemotherapy + surgery
9. Current case 2 2018 71 High-grade serous adenocarcinoma >10 months Chemotherapy + surgery

from high-grade serous carcinoma of female genital tract
origin. In both cases, the diagnosis was made by CNB of
an intramammary mass.

Case presentation

Case 1

The first patient was a 57-year-old woman with no rel-
evant medical history. She was evaluated for vomiting,
abdominal pain, and weight loss caused by a transverse
colon obstruction. Colostomy was performed at another
hospital, but the cause of the obstruction was unknown.
Cytology of the ascites indicated the presence of poorly
differentiated adenocarcinoma cells, and scattered white
nodules were found to be disseminated throughout
the abdominal cavity and intestinal surface; however,
there was no evidence of a tumor in the uterus or ova-
ries. The patient was referred to our hospital for detailed

examination and treatment. After the colostomy, she had
lost 10 kg of body weight within 1 month.

Blood tests revealed elevated CA125 and CA15/3
levels of 427 U/ml and 54.7 U/ml, respectively. Other
tumor markers CEA and CA19-19 were within the nor-
mal ranges at 3.5 ng/ml and 8 U/ml, respectively. Mam-
mography showed no significant findings. Ultrasound
revealed multiple hypoechoic lesions of approximately
5 mm in the upper-outer quadrant of the right breast
(Fig. 1la). Contrast-enhanced computed tomography
(CT) showed an enhanced nodule of about 5 mm outside
the right mammary gland. Large and small tumors were
found in the abdominal pelvis, with moderate ascites
retention and lymphadenopathy around the right groin
and abdominal aorta. Contrast-enhanced magnetic reso-
nance imaging revealed many nodules in the abdomi-
nal wall, which suggested metastasis and disseminated
lesions. No obvious swelling was present in the uterine

Fig. 1 Case 1:imaging findings. a Ultrasound revealed a low-echo area of approximately 5 mm in the upper-outer quadrant of the right breast. b
Positron emission tomography-computed tomography showed numerous foci of dissemination and lymphadenopathy in the abdominal cavity,
including the intestine directly under the artificial anus, the right lumbar subcutaneous region, and the right uterine appendages
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appendages. The right inguinal lymph node and the obtu-
rator external iliac lymph node were swollen. Positron
emission tomography—CT showed numerous foci of dis-
semination and lymphadenopathy in the abdominal cav-
ity, such as the right subdiaphragm, colostomy intestine,
right lumbar subcutaneous region, right inguinal region,
and right uterine appendages. Abnormal accumulation
was also found in the right supraclavicular fossa, right
axilla, mediastinal lymph node, right chest wall, and
pericardium (Fig. 1b). Many lesions that appeared to be
metastatic foci, including a breast mass, were observed;
however, no clear primary lesions were identified on the
image. Thus, we considered the patient to have a can-
cer of unknown primary origin and performed further
examinations.

CNB of the right breast mass revealed cancer cells with
eosinophilic cytoplasm arranged in irregular nests invad-
ing the stroma (Fig. 2a, b). Immunostaining revealed
diffuse positivity for p53, CA125, WT1, and PAX-8 and
negativity for GCDFP15, suggesting a high-grade serous
carcinoma derived from the uterus, ovary, fallopian tube,
or peritoneum (Fig. 3a—d).

Based on the pathological findings of the mammary
lesions, we diagnosed the patient’s condition as breast
and lymph node metastases of a high-grade serous car-
cinoma of female genital tract origin. Considering all
findings, this case was diagnosed as peritoneal cancer
based on the Gynecologic Oncology Group (GOG) cri-
teria (Table 2) [9]. After six courses of ddTC chemo-
therapy [dose-dense Taxol (paclitaxel) 4 carboplatin] for
stage IVB peritoneal cancer, tumor reduction surgery
was performed. The pathological findings of the resected
ovary and peritoneum were similar to those of the breast
tumors, with carcinoma cells arranged in irregular glands
and a small nested and slit-like pattern (Fig. 4a, b). The
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bilateral fallopian tubal tissues are free of carcinoma
cells. After surgery, six courses of ddTC chemotherapy
were performed as adjuvant therapy. Four months after
the end of treatment, the patient developed peritoneal
dissemination and multiple lymph node metastases.

Case 2

The second patient was a 71-year-old woman with a
medical history of low anterior resection for primary rec-
tal cancer at age 49, partial right thyroidectomy for pri-
mary follicular thyroid cancer at age 53, and left lower
lung metastasis of rectal cancer at age 57. A left lower
lobectomy was performed for the metastatic lung tumor.
Her father had colorectal cancer.

The chief complaint at the initial visit was abdominal
distension. Periodic follow-up CT showed peritoneal dis-
semination, cancerous peritonitis, and pericardial effu-
sion. Recurrence of rectal cancer was suspected, but the
findings were atypical. Therefore, the patient was further
evaluated for cancer of unknown primary origin.

Blood tests revealed elevated CA125 and CA15-3 lev-
els of 966.4 U/ml and 106.4 U/ml, respectively. CEA and
CA19-9 levels were within the normal ranges at 1.0 ng/
ml and 24.8 U/ml, respectively. Mammography showed
no significant findings. Ultrasound revealed a hypoechoic
lesion of 18 x 6 x 13 mm with an unclear boundary in the
lower-inner quadrant of the left breast (Fig. 5a). Contrast-
enhanced CT showed an enhanced nodule of approxi-
mately 15 mm in the left lower-inner mammary gland,
many enhanced nodules, mesenteric adipose opacity, and
peritoneal thickening in the abdominal cavity. A small
amount of ascites and pericardial effusion were found
in the pelvis and liver margin. Positron emission tomog-
raphy—CT showed abnormal accumulation in the rectal
excision, peritoneal thickening in the pelvis, and other
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cytoplasm were arranged in irregular nests invading the stroma

Fig. 2 Case 1: histopathological findings of the breast tumor (hematoxylin/

. )

eosin staining). a x40. b x400. Carcinoma cells with eosinophilic
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peritoneum

Fig. 3 Case 1: breast tumor histopathology (immunostaining). a CA125. b WT-1. ¢ GCDFP15. d PAX-8. Immunostaining revealed diffuse positivity for
CA125,WT-1, and PAX-8, and negativity for GCDFP15, suggesting a high-grade serous carcinoma derived from the uterus, ovary, fallopian tube, or

Table 2 Diagnostic criteria for primary peritoneal cancer (GOG)

1. Bilateral ovaries are normal size or swollen because of benign changes
2. Extraovarian lesions are larger than those on the surface of the ovary
3. Microscopically, the ovarian lesions meet one of the following:

No lesion in ovary

Lesion was confined to the superficial epithelium of the ovary without invasion of the stroma

Lesions within the ovarian surface epithelium and stroma, but within 5 x 5 mm

The lesion within the parenchyma of the ovary is within 5 x 5 mm regardless of the presence or absence of lesions on the surface of the ovary

4.The histological and cytological features of the tumor are similar or identical to serous adenocarcinoma of the ovary

GOG Gynecologic Oncology Group

nodules in the abdominal cavity (Fig. 5b). Many lesions
that appeared to be metastatic foci, including a breast
mass, were observed; however, no clear primary lesions
were identified on imaging. Therefore, we considered the
patient to have a cancer of unknown primary origin and
performed further examinations.

CNB of the left breast mass revealed vesicles of poorly
differentiated cancer cells (Fig. 6a, b). Immunostain-
ing showed positivity for AE1/AE3, PAX-8, CA125, and

WT1, and negativity for TTF1, CDX2, and GCDFP-15
(Fig. 7a—d).

Based on the pathological findings of the mammary
lesions, we diagnosed the patient’s condition as breast
and lymph node metastases of a high-grade serous car-
cinoma of female genital tract origin. Considering all
findings, this case was diagnosed as peritoneal can-
cer based on the GOG criteria (Table 2) [9]. After four
courses of ddTC chemotherapy for stage IVB peritoneal
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Fig.4 Case 1: microscopic findings of the resected specimen (hematoxylin/eosin staining). a Ovarian histopathology. b Peritoneal histopathology.
Both are similar to the histopathologic findings of breast tumors, with carcinoma cells arranged in irregular glands, micropapillary structures, and a
small nested and slit-like pattern

Fig.5 Case 2:imaging findings. a Ultrasound revealed a low-echo area of 18 x 6 x 13 mm with an unclear boundary in the lower-inner quadrant
of the left breast. b Positron emission tomography—computed tomography showed abnormal accumulation in the rectal excision, peritoneal
thickening in the pelvis, and other nodules in the abdominal cavity
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Fig. 7 Case 2: breast tumor histopathology (immunostaining). a CA125. b WT-1. ¢ GCDFP15. d PAX-8. Immunostaining showed positivity for CA125,
WT-1, and PAX-8, and negativity for GCDFP15. Notably, PAX-8 is highly specific for Millerian tube-derived cancer cells and was positive in this case
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Fig. 8 Case 2: microscopic findings of the resected specimen (hematoxylin/eosin staining). a Ovarian histopathology. b Omental histopathology.
Examination revealed the proliferation of adenocarcinoma cells with a basophilic cytoplasm and strong atypical nuclei

cancer, tumor reduction surgery was performed (Fig. 8a, andus'on.s ) ) )

b). After surgery, six courses of docetaxel+carbopl- Primary peritoneal cancer is a multicentric tumor that
atin chemotherapy were performed as adjuvant therapy. develops from mesothelial cells covering the omentum,
Fourteen months after the end of treatment, the patient ~diaphragm, mesentery, and ovarian superficial epithe-
developed brain metastasis. lial cells that are continuous with these cells. It shows
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the same pathological condition as superficial epithelial/
interstitial malignant tumor of the ovary and is mostly
serous adenocarcinoma. The GOG diagnostic criteria are
most widely used for the diagnosis of peritoneal cancer
(Table 2) [9].

Gynecological cancers are malignant tumors that
develop in the female genital organs, specifically the
vulva, vagina, uterus, fallopian tubes, and ovaries. The
most common gynecological cancer types are ovarian,
cervical, and endometrial cancer. Serous adenocarci-
noma often occurs in the ovary, uterine body, fallopian
tube, and peritoneum of gynecological tissues and most
frequently affects the ovary (36%) and endometrium
(5.9%); cervical involvement is very rare [10]. Fallopian
tube and peritoneal cancers themselves are rare, account-
ing for approximately 1% of gynecological cancers [11].
Therefore, if serous adenocarcinoma of the pelvis is
observed, we first consider the ovary or uterus as the pri-
mary focus. But in our two cases, no significant findings
were observed in the ovary or uterus on imaging, and
both peritoneal dissemination and cancerous peritonitis
were noted. That is why we considered the possibility of
peritoneal cancer.

The principle of the treatment for serous adenocarci-
noma of the pelvis is multidisciplinary therapy involving
a combination of tumor reduction surgery and chemo-
therapy. Treatment is performed as for so-called Miil-
lerian adenocarcinoma together with epithelial ovarian
cancer and fallopian tube cancer [12]. As chemotherapy
for pelvic serous adenocarcinoma, TC therapy (paclitaxel
at 175 mg/m? on day 1, carboplatin at AUC 5 on day 1,
over a 21-day cycle) is the first-choice treatment accord-
ing to established guidelines such as those of the National
Comprehensive Cancer Network [13] and the American
Society of Clinical Oncology [14]. No treatment that
greatly exceeds TC therapy has yet been found; how-
ever, ddTC therapy, in which paclitaxel is administered in
divided doses, increases the total relative dose intensity
and has been widely used. In addition, prolongation of
progression-free survival was observed by combining TC
therapy with the vascular endothelial growth factor anti-
body bevacizumab, which is a molecular-targeted drug.
Furthermore, it has been shown to be effective in con-
trolling the ascites associated with cancerous peritonitis
[15].

High-grade serous adenocarcinoma grows very effi-
ciently in the abdominal cavity. Retroperitoneal lymph
node metastases are present in more than 50% of cases,
which have a poor prognosis [16]. Also, approximately
50% have microscopic metastases to the uterus, and
about 30% have macroscopic metastases to the uterus
[17], but it rarely spreads outside the abdominal cav-
ity. Most patients who had peritoneovenous shunts that
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infused cancer cells into the venous system through the
jugular vein did not develop disseminated hematogenous
metastases after up to 2 years of continuous shunting
[18].

Based on the above, breast metastasis of serous adeno-
carcinoma from the pelvis is extremely rare, and in fact,
has rarely been reported. According to a report by Hajdu
and Urban [19], a metastatic tumor to the breast is char-
acterized by histologic features similar to those of the
primary lesion; additionally, the existing mammary gland
tissue is not destroyed, and findings of intraductal car-
cinoma and noninvasive lobular carcinoma are present.
Another report stated that malignant cells are distributed
around the breast ducts and lobules [20]. In clinical prac-
tice, it is difficult to distinguish primary breast cancer
from metastatic breast cancer using hematoxylin—eosin
(HE) staining. Breast tumors can be highly diagnosed
as primary breast cancer if they have a component of
ductal carcinoma in situ, but if they have no component,
they cannot be diagnosed either. This is the reason why
a diagnosis of primary or metastatic lesions is usually
performed using immunostaining. In both of our cases,
microscopic examination of the breast tumor biopsy
specimens revealed no intraductal carcinoma, and pro-
liferations of carcinoma cells were arranged in irregular
nests invading the stroma around the lobules.

However, approximately 81% of ovarian cancers in
patients with hereditary breast and ovarian cancer
(HBOC) caused by BRCA1/BRCA2 gene variants are
reportedly serous adenocarcinoma [21]. Therefore, when
tumors in the pelvis and breast are recognized, HBOC
should be taken in account even in our two patients. We
considered the possibility of multiple cancers, including
breast cancer, because the CA15-3 level was elevated,
and some characteristic image findings were present in
the pelvis and breast. As a result, the pathological diag-
nosis of the breast tumor was serous adenocarcinoma in
both of our patients.

BRCA1/BRCA2 gene testing was not performed in
either patient thus far, but, if pathogenic variants are
detected by genetic testing, the patient should be pro-
vided with appropriate genetic counseling for HBOC.
BRCA1/BRCA2 gene testing is particularly relevant for
indications of PARP inhibitors. Recommendations for
BRCAI1/BRCA2 gene testing vary with each guideline.
The National Comprehensive Cancer Network (NCCN)
suggests that all ovarian cancer patients, regardless of
family history, should be considered for BRCA1/BRCA2
gene testing [22], whereas the European Society for
Medical Oncology (ESMO) suggests that they should be
considered according to a family history of breast and
ovarian cancer [23]. In Japan, the PARP inhibitor olapa-
rib was approved as a “maintenance therapy for recurrent
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ovarian cancer with sensitivity to platinum-based anti-
neoplastic agents” in 2018. In randomized phase 3 tri-
als of PARP inhibitors, the NOVA trial [24] and ARIEL3
[25], progression-free survival (PFS) was significantly
prolonged in platinum-sensitive recurrent ovarian can-
cer with and without BRCA mutations. Later, olaparib
was also approved as “maintenance therapy after initial
treatment for BRCA mutation-positive ovarian cancer”.
However, when used for the treatment of recurrent ovar-
ian cancer as well as for peritoneal cancer, the duration of
response to platinum-based antineoplastic agents is used
as an indicator of whether PARP inhibitors are effective.
The gynecologists in our hospital evaluated the durations
of clinical benefit that carboplatin provided to both of
our patients (14 and 23 months, respectively) were not so
long compared with the median PFS resulting from ddTC
therapy of 28.2 months in the JGOG 3016 trial [26]. The
PES of case 2 is close to that of the ddTC group in the
ICONS trial (24.9 months) [27], but it is still a short
period of time. Therefore, it could be possible that both
of our two cases were platinum-resistant, and they were
unlikely to be patients with HBOC regarding their fam-
ily history. In addition, BRCA1/BRCA2 gene test was not
covered by health insurance as a companion diagnostic
test for PARP inhibitor administration for ovarian cancer
in Japan, so we did not perform it in our two cases. Con-
versely, it is not performed for most patients with plati-
num-sensitive ovarian cancer as well.

In summary, we experienced two rare cases of meta-
static breast tumors diagnosed as high-grade serous car-
cinoma of female peritoneal cancer origin. In both cases,
CNB of the breast tumors was useful for achieving a pre-
cise diagnosis. The diagnoses were made by pathologists
who were familiar with both female genital tract cancer
and breast cancer. Confirming whether a breast tumor is
primary or metastatic is important because the treatment
and prognosis totally differ between the two conditions.
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