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Abstract

We present a case of single endometrial metastasis from breast invasive ductal
cancer. This case was unique because the immunohistochemical staining was nega-
tive for human epidermal growth factor receptor 2/neu and estrogen and progester-
one receptors, and positive for cytokeratin 5/6 and epidermal growth factor receptor
in the primary and metastatic tumor cells. No gross evidence of tumor was observed
in other sites. We identified 12 cases of metastases to the endometrium from breast
carcinoma from series and case reports in the literature between 1985 and 2014. This
review indicated that hormone receptor-positive invasive lobular breast cancer cells
are more likely to metastasize to the endometrium than other cell types in patients
over 50 years of age.

Although breast cancer metastasis to the uterus is uncom-
mon and usually occurs during widespread metastatic
disease, it may occur in some patients as the first manifesta-
tion of the disease. However, breast carcinoma is the most
common extragenital cancer that metastasizes to the
uterus.1 In these cases, invasive lobular cancers (ILC) are the
most common histologic type.2,3 In addition, most of these
tumors are estrogen receptor (ER) or progesterone receptor
(PR) positive, and these patients are treated with tamoxifen
or aromatase inhibitors. When metastasis to the uterus
occurs, the myometrium is more often involved than the
endometrium.1 We present a case of single endometrial
metastasis from breast invasive ductal cancer (IDC). This
case was unique because the immunohistochemical staining
was negative for human epidermal growth factor receptor 2
(Her-2)/neu, ER and PR, and positive for cytokeratin
(CK)5/6 and epidermal growth factor receptor (EGFR)
in the primary and metastatic tumor cells. In addition,
we briefly review the literature related to endometrial
metastasis of breast cancer published in English from 1985
to 2014.

Case report

A 66-year-old female presented with a complaint of abnor-
mal uterine bleeding. The patient had a history of left breast
carcinoma (diameter 2.5c) and had received a modified
radical mastectomy 11 years prior. Pathological examination
of the tumor revealed IDC (T2N0M0 and G3) (Fig 1a). There
was no lymphovascular invasion and all 15 axillary lymph
nodes were free from tumors. Immunohistochemical staining
indicated that the tumor cells were: Her-2/neu, ER and PR
receptor negative (so-called triple negative breast cancer,
TNBC), and approximately 50%-60% of the cells were Ki-67
positive. In addition the tumor cells were positive for CK5/6
and EGFR, which indicated that the tumor was a basal-like
subtype of breast cancer. The patient received three cycles of
adjuvant chemotherapy composed of Cyclophosphamide,
Methotrexate, and Fluorouracil (the CMF protocol) after
surgery. The patient then refused subsequent chemotherapy.
No endocrine-therapy was advised. She had no family history
of breast cancer. Menopause had occurred at the age of 49,
and there was no history of gynecologic problems. Several
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tumor biomarker levels were evaluated and the carcino-
embryonic antigen level was increased [33.6 ng/mL (0–3)],
while the levels of cancer antigen (CA)-153 and CA-125 were
normal. Computed tomography and ultrasound revealed
that the uterus had a thickened endometrium and an isolated
mass in the cavity (Fig 1b). A bone scan, as well as computed
tomography of the chest, were all normal; ultrasonographic
examination of the abdomen showed no evidence of meta-
static foci. An endometrial curettage was performed and a
diagnosis of poorly differentiated carcinoma was rendered
(Fig 1d). The patient underwent a total hysterectomy with
bilateral salpingo-oophorectomy along with pelvic and peri-
aortic lymphadenectomy. No gross evidence of tumor was
observed in the abdominal cavity.

Pathology

The uterus measured 7 cm × 7 cm × 5 cm. There was a mass in
the uterine cavity that measured 3.5 cm × 2.5 cm × 1.5 cm.
(Fig 1c), Both the fallopian tubes and the ovaries were grossly
unremarkable. On microscopic examination, the malignant
ductal epithelial cells were observed to have diffusely infil-
trated the endometrium, sparing the endometrial glands, and

they formed sheets and duct-like structures in some areas. In
addition, necrosis was observed in some regions. Some tumor
cells had invaded the deep muscle of the uterus (Fig 2a, hema-
toxylin and eosin stain, 200×), and, neoplastic emboli were
present in blood vessels. There was no evidence of neoplasm
in the fallopian tubes, ligaments, ovaries, periaortic or pelvic
lymph nodes. The primary breast carcinoma showed a histo-
logic appearance identical to that of the metastatic carcinoma
in the endometrium. To rule out primary poorly differenti-
ated endometrial cancer, an appropriate immunohisto-
chemical panel was performed. The neoplastic cells showed
the following staining characteristics: positive for EGFR
(Fig 2b), CK7 (Fig 2c), and P53 (Fig 2d), partially positive for
P63, CA-125 and CK5/6; and negative for CK20, ER, PR, Her-
2-neu, P40, mammaglobin (MGB), and gross cystic disease
fluid protein-15 (GCDFP-15). A diagnosis of ductal breast
carcinoma with metastasis to the endometrium was then
made.

Discussion

Mazur et al. analyzed 52 cases of breast cancer metastases to
the gynecologic organs, and the result indicated that the
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Figure 1 Examination showed a mass in the uterus cavity; biopsy of the endometrium indicated poorly differentiated adenocarcinoma, just like primary
breast cancer.
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ovaries were affected in 86.5% of cases (45/52), endometrium
in 3.8% (2/52), vagina in 5.8% (3/52), and the vulva and
cervix in 1.9% (1/52).4 Most uterine metastases are a result of
local retrograde lymphatic spread from preceding ovarian
metastases, and they usually occur as a manifestation of wide-
spread disease. When isolated uterine metastasis occurs, the
spread is most likely hematogenous. It is well known that ILC
has a very high risk of peritoneal and retroperitoneal metas-
tasis. In addition, ILC more frequently spreads to gynecologic
organs than IDC.2 Therefore, we speculated that all of these
areas were suitable for lobular cancer cell implantation.

Metastatic breast cancer in the uterus often poses diagnos-
tic problems for both the clinician and pathologist. To
confirm a metastatic tumor, several conditions must be met.
First, the morphologic features of the primary tumor should
be identical to those observed in the uterus, and there should
be a lack of associated precancerous changes or an in situ car-
cinoma in the uterine neoplasm, a permeative growth pattern
within the endometrium with tumor entrapment of normal
glands, and unusually prominent involvement of lymphatic
or blood vessels.5 If patients are undergoing endocrine treat-
ment with tamoxifen, drug-induced endometrial pathology
should be excluded. Moreover, necessary immunohisto-
chemical studies are required. Breast cancers are generally
CK20 negative and CK7 positive,6 as demonstrated by the
endometrial neoplasm in this case. The case presented here
was TNBC without endocrine treatment, and tamoxifen-
induced endometrial pathology was excluded.

GCDFP-15 is a marker that is highly sensitive and specific
when used to assess metastases of breast origin. GCDFP-15 is
significantly associated with breast cancer with a good prog-
nosis, but has low expression (11.9%) in the basal-like
subtype.7 MGB is another sensitive marker for breast carci-
noma, but it has also been reported to be expressed in the
female genital tract and its neoplasms, and is notably highly
expressed in normal endocervical epithelium and endome-
trium.8 In this case, the metastases were negative for
GCDFP-15 and MGB, which did not affect the final diagnosis.

Metastasis of breast IDC to the endometrium has rarely
been reported in the literature. We found four cases, includ-
ing the one presented here, Among these four cases, two
patients were ER or PR positive, and two cases, including
ours, were TNBC. Moreover, our case is a basal-like breast
carcinoma. To the best of our knowledge, metastasis of basal-
like breast carcinoma to the endometrium has not been pre-
viously reported.

We identified 12 cases of metastases to the endometrium
from breast carcinoma from series and case reports in the lit-
erature (PubMed) between 1985 and 2014 (Table 1).A review
of these data, including our case, revealed that 53.8% of cases
(7/13) were lobular type, 30.7% (4/13) were invasive ductal
type, 7.7% (1/13) were metaplastic type, and 7.7% (1/13)
were micropapillary type; 76.9% of cases (10/13) were ER/PR
positive, 15.3% (2/13) were ER and PR negative, one patient
had unknown ER/PR status, and only one patient was Her-2/
neu positive. We did not identify any hormonal receptor
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Figure 2 Pathological examination of the mass in the uterus, immunohistological staining for epidermal growth factor receptor, cytokeratin-7, and P53.
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negative, Her-2/neu positive breast cancers with endome-
trium metastases. All of the patients except one (12/13) were
over 50 years of age. Interestingly, endometrium metastases
may occur not only in patients receiving tamoxifen, but also
in patients undergoing aromatase inhibitor therapy. The
endometrium was the only metastatic site in 30.7% of cases
(4/13) and abnormal uterine bleeding was the first symptom
in all these cases. This fact indicated that hormone receptor-
positive invasive lobular breast cancer cells are more likely to
metastasize to the endometrium than other cell types in
patients over 50 years of age. The reason for this pattern is not
clear.

The peak time of recurrence in these 13 cases was between
two and four years. During follow-up, 23.0% of patients
(3/13) died within six months. It is, therefore, important to
raise awareness of this extraordinary metastasis to achieve
early detection and diagnosis, and determine the best course
of treatment. Because of the limited number of cases that
occur and the availability of follow-up information, addi-
tional studies are needed to further our understanding of the
prognosis of these patients.

Basal-like tumors account for less than 15% of all invasive
breast cancers, and they usually have a high histologic grade
and a relatively poor outcome.18 A large study has shown that
basal-like breast cancers are more likely than other types of
breast cancer to be node negative and to metastasize to the
viscera (particularly to the lungs and brain), and less likely to
metastasize to bone.19,20 This is the first report of basal-like
carcinoma of the breast metastasis to the endometrium.

Metastatic involvement of the endometrium should be
considered when vaginal bleeding or an enlarged uterus is
present. Distinguishing metastatic carcinoma from primary
endometrial carcinoma is important, because the treatment

for these carcinomas differs. When uterine metastasis from
breast carcinoma is diagnosed, patients should be treated
aggressively if no other extra-genital metastatic lesions were
discovered. If the disease is widespread and involves many
other extra-genital sites, surgical intervention does not
appear to be indicated; however, systemic chemotherapy can
play an important role in these patients by improving survival
and quality of life.
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