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CASE REPORT
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ABSTRACT

Introduction: Gastric metastasis of breast invasive ductal carcinoma is rare. We present a case of a patient developing aggressive
recurrence of early breast invasive ductal carcinoma with gastric metastasis in the third year of adjuvant hormonal therapy. A
rarely observed increase in human epidermal growth factor receptor 2 (HER2) overexpression was also observed at the recurrent
metastatic sites, and this situation strongly influenced therapeutic management.
Case presentation: A 49-year-old Japanese female with prolonged back pain was examined by abdominal ultrasound to eliminate
the possibility of abdominal malignancy; she was found to have multiple tumors in the liver. Contrast-enhanced computed
tomographic (CT) imaging was performed for thorough examination, revealing multiple tumors in abdominal lymph nodes
and in the lungs in addition to the liver. An integrated positron emission tomographic CT scan showed metabolically active
foci distributed throughout the body, including the thoracic and lumbar vertebrae, para-aortic lymph nodes, liver, and stomach.
At the age of 46, the patient had undergone a lumpectomy without axillary lymph node dissection for early breast invasive
ductal carcinoma (pT1N0M0 Stage I), and the cancer was positive for both estrogen and progesterone receptors while not
overexpressing HER2. Currently, however, biopsies from gastric and liver tumors showed adenocarcinoma with histological and
immunohistochemical properties similar to those of the previous breast invasive ductal carcinoma, indicating metastatic breast
cancer. Interestingly, HER2 was overexpressed in the metastatic foci, and the difference in expression status influenced the choice
of treatment.
Conclusions: Aggressive recurrence of early breast invasive ductal carcinoma with gastric metastasis is rare. Furthermore, HER2
expression status differed between primary and metastatic foci, and reassessment of expression status was helpful for informing
decisions on optimal treatment strategy.
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1. INTRODUCTION
The recurrence rate of early luminal-type breast cancer under-
going breast-conserving surgery, radiotherapy, and adjuvant
hormonal therapy is less than five percent.[1] In cases of
recurrence, gastric metastasis is relatively infrequent.[2] In-
vasive lobular carcinoma is the most common histological
type of breast cancer with gastric metastasis; however, cases
of invasive ductal carcinoma with such a presentation are
extremely rare.[3, 4]

We experienced a case of a patient who developed recurrence
with gastric metastasis during adjuvant hormonal therapy
after breast-conserving surgery and post-operative radiother-
apy for early breast invasive ductal carcinoma. Interestingly,
in this case, a difference in human epidermal growth factor
receptor 2 (HER2) expression status, which has been suc-
cessfully targeted in breast cancer treatment, was observed
between primary and metastatic sites; such differences in
expression status are otherwise considered rare.[5–7] Here we
present this rare case of breast cancer with gastric metasta-
sis along with a discussion of the diagnosis and treatment
strategies.

2. CASE PRESENTATION
A 49-year-old Japanese female with prolonged back pain
was examined by abdominal ultrasound to eliminate the pos-
sibility of abdominal malignancy and was found to have
multiple tumors in the liver. Contrast-enhanced computed
tomographic (CT) imaging performed for thorough examina-
tion revealed the existence of multiple tumors in abdominal
lymph nodes and in the lungs as well. She was referred to
our hospital for a workup and treatment of the tumors with
a provisional diagnosis of gastrointestinal malignancy. Her
past medical history revealed that she underwent lumpec-
tomy without axillary lymph node dissection for early breast
invasive ductal carcinoma (pT: 7 mm × 6 mm, pN0, Stage
I according to the 7th edition of TNM classification) at the
age of 46. The carcinoma was positive for both estrogen
receptors (ER) and progesterone receptors (PgR) and did
not overexpress HER2. A total of 60 Gy of external beam
irradiation therapy (50 Gy for the remaining breast and a
supplemental 10 Gy for the surgical area) was administered
to her residual mammary gland. Next, endocrine therapy
with 20 mg of daily tamoxifen was initiated as an adjuvant
hormonal therapy, and it was planned to continue for five
years. During the adjuvant therapy, she had been followed
up every six months with repeated physical examination and
screening for tumor markers, such as CEA and CA15-3.

On her current visit, the breast cancer tumor markers CEA
and CA15-3 were markedly elevated to 1,064 U/ml and
631 ng/ml, respectively. However, breast palpation did

not provide any relevant findings. In a differential diag-
nosis, we considered the possibility of breast cancer recur-
rence in addition to the gastrointestinal malignancy. An
integrated positron emission tomographic (PET)-CT scan
revealed metabolically active foci distributed throughout
the body, including the thoracic and lumbar vertebrae, para-
aortic lymph nodes, liver, and stomach (see Figure 1).

Figure 1. PET-CT fusion image of the entire body
Fludeoxyglucose uptake was observed throughout the body,
including liver, vertebral bones, and stomach, which was
suggestive of metastasis.

Gastrofiberscopic examination revealed multiple erosions in
the greater curvature and angular notch of the stomach (see
Figure 2); meanwhile, colonoscopic examination showed no
abnormalities.

Tumor biopsies from the stomach and liver showed adeno-
carcinoma, and the histology and immunohistochemistry of
E-cadherin, GATA3 (GATA-binding protein 3 to DNA se-
quence), mammaglobin, MUC5AC, and MUC6 were similar
to those of the previous primary breast cancer (see Figure 3).
These results suggested that the liver and gastric tumors were
in fact metastasized breast cancer. E-cadherin expression
was observed in the primary and metastatic tumor cells, and
the finding was compatible with the ductal carcinoma.
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Figure 2. Findings of the gastrofiberscopy
Gastrofiberscopy revealed tumors with erosion in (A) the posterior wall of the angular region, (B) the greater curvature of the gastric
body, and (C) the greater curvature of the angular region. Arrows indicate a tumor.

The metastatic foci showed the expression of ER and lacked
that of PgR. Moreover, HER2 was overexpressed in the
metastatic foci. The serum level of the extracellular domain
of the HER2 oncoprotein (ECD-HER2) had also increased
to 2,510 ng/ml.

Combination chemotherapy including pertuzumab,
trastuzumab, and docetaxel was considered as a first-line
treatment for metastatic HER2-positive breast cancer. The
laboratory data showed elevated levels of aspartate amino-
transferase (AST; 356 U/L) and alanine aminotransferase
(ALT; 152U/L), indicating severe liver damage due to the
massive liver metastasis. We speculated that docetaxel
was unsafe for use because of the risk of exacerbation
of liver damage due to potential adverse events during
the treatment course. Thus, we planned to administer
only pertuzumab (840 mg/body initially, with subsequent
doses of 420 mg/body every three weeks) and trastuzumab
(6 mg/body initially, with subsequent doses of 4 mg/body
every three weeks) until recovery of the liver damage. Af-
ter the first cycle of the chemotherapy, the ECD-HER2
level decreased markedly to 602 ng/ml, and CEA and
CA15-3 also slightly decreased to 2,506.7 U/ml and 997.2
ng/ml, respectively. However, an evaluation after two cy-
cles of chemotherapy showed that ECD-HER2, CEA, and
CA15-3 had increased to 2,010 ng/ml, 2,734.8 U/ml, and
2,940.2 ng/ml, without significant changes in the levels
of AST and ALT. Abdominal ultrasound demonstrated
marginal increase in the size of the liver tumors. There-
fore, we switched to paclitaxel (80 mg/m2, weekly) and
trastuzumab (4 mg/kg as an initial dose, and subsequent
doses of 2 mg/kg weekly) treatment. The combination
chemotherapy successfully controlled the disease (see Figure
4); the patient maintained a good performance status on
outpatient chemotherapy.

3. DISCUSSION
The recurrence rate of luminal early breast cancer during
adjuvant hormonal therapy within five years is less than five

percent.[1] Gastric metastasis has been recognized in only
0.3% of patients with generalized breast cancer.[8] Moreover,
in cases of gastric metastasis, lobular carcinoma appears
predominant, whereas ductal carcinoma is rare.[9] Gastric
metastasis is considered to develop only several years after
the initial treatment of breast cancer.[10, 11] In the current
case, aggressive recurrence of early breast invasive ductal
carcinoma with metastasis to the stomach had developed in
the third year of adjuvant hormonal therapy. To our knowl-
edge, this is the first report showing recurrence with gastric
metastasis of early breast invasive ductal carcinoma within
the first three years following surgery.

Diagnosis of gastric metastasis of breast cancer is challeng-
ing. Gastric symptoms due to the metastasis are non-specific
and may include dyspepsia, anorexia, and epigastric pain;[11]

moreover, radiological and endoscopic findings are often
indistinguishable from those of primary gastric cancer and
non-Hodgkin’s lymphoma.[8, 12] The lesion is often limited
to the submucosa of the stomach, and endoscopic evaluation
may be normal in about 50% of the cases.[13] To be able
to distinguish between gastric metastasis of breast cancer
and primary gastric cancer, pathological and immunohisto-
chemical analysis is recommended.[14] Histological features
should be compared with those of primary breast cancer to
confirm the diagnosis. GATA3 expression is most frequently
observed in breast and urothelial carcinomas, and 91% of
breast invasive ductal carcinomas exhibit GATA3 expression
as evidenced by immunohistochemical analysis.[15] Mamma-
globin expression is observed specifically in breast epithelial
cells and is reported to be found in 81% of breast cancer.[16]

On the other hand, MUC5AC and MUC6 expression is ob-
served in gastric foveolar cells and glandular cells, respec-
tively, and also occurs in gastric cancer at rates of 67.5% and
44.9%, respectively,[17] but not in breast cancer.[18] Thus,
these differences in expression patterns are useful to distin-
guish between primary gastric cancer and metastasis of the
breast cancer.
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Figure 3. Histological and
immunohistochemical analysis of the surgical
breast specimen and liver and gastric tumor
biopsies
In the breast, invasive ductal carcinoma exhibited
E-cadherin and GATA3 expression, and
mammaglobin-positive cells were also present. In
the liver, tumor cells exhibited E-cadherin and
GATA3 expression in the absence of mammaglobin,
MUC5AC, and MUC6 expression. In the stomach,
tumor cells (indicated by arrows) exhibited
E-cadherin and GATA3 and mammaglobin
expression in the absence of MUC5AC and MUC6
expression. Although ER positive cells were
observed in the breast tumor and the metastatic foci,
PgR positive cells were only observed in the breast
tumor. The HER2 expression level in the metastatic
foci increased compared to the breast tumor. HE,
hematoxylin and eosin stain; original magnification
(×100).

HER2 expression status in breast cancers may change with
tumor progression. The discordance rate of the expression
status between primary and recurrent foci was reported in
14.5% of the cases,[19] and shifting from HER2 negativity to
HER2 positivity has been observed in 5% of the cases.[20]

The exact mechanism underlying this discordance has not
been studied in detail; it is possible that the change may be
induced by chemotherapy.[21, 22] However, in our case, the
patient received only hormonal therapy as adjuvant treatment,

and she had never received chemotherapy at the time when
the discordance was observed. Not only the expression status
of HER2 but also that of estrogen and progesterone receptors
may change.[20] Knowledge on expression status is essen-
tial to make an informed decision on the treatment policies
and to ensure selection of the best possible targeted therapy.
Therefore, biopsy analysis of recurrent or advanced-stage
cancer to identify potential changes in hormone receptor and
HER2 expression status is considered reasonable.
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Figure 4. Transition of the levels of tumor markers in the
first three months after initiation of chemotherapy for
metastatic breast cancer
ECD-HER2 levels changed according to the response to the
chemotherapy, and the change in ECD-HER2 level was quite
similar to that observed for other tumor markers, including CA15-3
and CEA. HER, herceptin; PER, pertuzumab; PTX, paclitaxel

For patients with HER2-positive metastatic breast can-
cer, HER2-directed agents should be a component of the
treatment. On the other hand, those with HER2-negative

metastatic breast cancer should not use them. The combina-
tion of pertuzumab plus trastuzumab, which are anti-HER2
humanized monoclonal antibodies, with docetaxel is used as
first-line treatment for HER2-positive metastatic breast can-
cer.[23] In the present case, docetaxel was regarded not to be
an option due to metastasis-induced severe liver damage. To
evaluate the response to the chemotherapy, we monitored the
patient’s ECD-HER2 levels. ECD-HER2 is considered use-
ful for predicting the response to the HER2-targeted therapy,
and serial changes in ECD-HER2 levels have been reported
to parallel the clinical course of the disease.[24–26] In our
patient, the ECD-HER2 trend was similar to that of other
tumor markers, and the increase in ECD-HER2 levels was
consistent with the progression of the disease.

In conclusion, we experienced a rare case of aggressive recur-
rence of early breast ductal carcinoma with gastric metastasis
already in the third year after operation. Furthermore, HER2
expression status differed between primary and recurrent
metastatic foci, and reassessment of expression status was
helpful to decide on the optimal treatment strategy.
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