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Abstract
A 52-year-old woman with a strong family history of breast cancer was diagnosed as having triple-negative breast cancer
(TNBC) in her right breast. Neoadjuvant chemotherapy (NAC; four cycles of epirubicin/cyclophosphamide/5-fluorouracil)
was performed, followed by breast-conserving surgery and axillary lymph node dissection. Histopathological analysis of
the surgical specimens demonstrated a few focal tumor cells remaining in the stroma, but not a pathological complete
response (pCR). Weekly paclitaxel was subsequently added to the treatment regimen. A total of 17 months after the adjuvant
treatments, TNBC recurred in her left breast with massive lymph node metastasis. Because of the early recurrence after
standard treatment, NAC was administered together with carboplatin and paclitaxel. Histopathological analysis of the partially
resected breast and axillary lymph nodes demonstrated a pCR. No recurrent disease was found 2 years after the second TNBC
treatment. This case underlines the importance of platinum-based chemotherapy and prophylactic mastectomy for patients
with BRCA dysfunction.

INTRODUCTION
Triple-negative breast cancer (TNBC) accounts for 15–20% of
all breast cancers, and the prognosis is generally unfavorable.
However, clinical outcomes have been reported to be substan-
tially improved after the achievement of a pathological complete
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response (pCR) in TNBC patients [1]. Thus, drug selection is
important for the successful treatment of patients with TNBC.

Approximately 10% of TNBC patients have hereditary breast
and ovarian cancer, and 30% of these patients have either BRCA1
or BRCA2 germline mutations. It has been reported that 60%
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Figure 1: The first mammogram. The mammogram displaying a highly dense

micro-serrated mass in the right upper lateral region (arrowhead).

of sporadic TNBC patients have similar functional alterations
to those caused by BRCA1 mutations, and this group is called
‘BRCAness’ [2]. It was also reported that BRCA1 impaired cancers
are sensitive to DNA damaging agents [3].

We report a case of a patient with hereditary TNBC, who
experienced recurrence in her contralateral breast soon after
standard treatment, which was successfully treated with a car-
boplatin regimen.

CASE REPORT
A 52-year-old woman with no medical history presented with an
abnormality in her right breast that was detected on screening
mammography. She has a strong family history of breast cancer,
with her mother and twin sister being affected. Ultrasonogra-
phy, mammography and computerized tomography displayed a
21 mm mass in her right breast (Figs 1 and 2A). A core-needle
biopsy (CNB) demonstrated invasive carcinoma with features
of matrix-producing carcinoma (Fig. 3). The clinical stage was
cT2N0M0. Immunohistochemistry revealed that the tumor was
negative for the estrogen receptor, progesterone receptor and
human epidermal growth factor receptor 2 (HER2), with a Ki-67

score of 90%. Although BRCAnalysis
®

test was recommended
after genetic counseling, she refused it because of its lack of
insurance coverage in Japan.

Neoadjuvant chemotherapy (NAC) was performed with
four cycles of 5-fluorouracil (500 mg/m2), epirubicin (100 mg/m2)
and cyclophosphamide (500 mg/m2) (FEC100 regimen), which
showed a favorable response on imaging (Fig. 2B). She underwent
surgery without taxane because she enrolled in a clinical trial
(University Hospital Medical Information Network (UMIN) Clini-
cal Trials Registry No.: R000029940) [4]. Postoperative treatment
depends on the histopathological results. Based on the patient’s
BRCAness score (0.6), she underwent breast-conserving surgery,

Figure 2: CT images of right breast tumor before and after treatment. (A) Chest CT

displaying nodules in the right breast (top, arrowhead) and lymph node swelling

in the right axilla (bottom, arrowhead); (B) after administration of NAC, the

primary tumor (top, arrowhead) and axillary lymph nodes (bottom, arrowhead)

displayed a clear reduction in size.

Figure 3: Histopathological features of right breast tumor. The biopsy specimen

showed high-grade carcinoma cells arranged in solid sheet or thin trabecular

structures directly producing matrix, suspected to be matrix-producing carci-

noma (metaplastic carcinoma) (hematoxylin and eosin stain, ×400).

and axillary lymph node (LN) dissection owing to a positive
sentinel node biopsy. Pathological analysis demonstrated almost
pCR in the breast and only a few degenerated carcinoma cells
remaining in the stroma, with no metastatic carcinoma cells
in the dissected LNs. Thus, she was sequentially administered
12 cycles of weekly paclitaxel and 50 Gy of radiotherapy.

A total of 17 months after completing the adjuvant treat-
ments, she noticed a mass in her left breast. Imaging analyses
displayed a 15 mm mass in her left breast and multiple swollen
axillary LNs (Figs 4 and 5A). Histopathological analysis of a CNB
demonstrated metaplastic carcinoma (Fig. 6). The intrinsic sub-
type was TNBC with a Ki-67 score of 90%.

Because of the early onset of the opposite breast, we
administered a combination of carboplatin (area under the
concentration-time curve (AUC) 6.0) and paclitaxel (100 mg/m2)
every 3 weeks for seven courses. Radiological analysis showed
a favorable response (Fig. 5B), and she subsequently underwent
breast-conserving surgery with axillary LN dissection. Patholog-
ical analysis demonstrated a pCR in the left breast and axillary
LNs. She then underwent adjuvant radiotherapy in her left
breast. There have been no signs of recurrence 2 years after
the treatment.

DISCUSSION
Considering this patient’s strong family history and bilateral
TNBCs, her breast cancer is likely to be associated with BRCA1



Hereditary metachronous bilateral triple-negative breast cancer 3

Figure 4: The second mammogram. The mammogram displaying a well-defined

borderline high-density mass in the left upper lateral region (arrowhead).

Figure 5: CT images of left breast tumor before and after treatment. (A) Chest

CT displaying a nodule in the left breast (top, arrowhead) and lymph node

swelling in the left axilla (bottom, arrowhead); (B) Tumors in both the left breast

(top, arrowhead, arrowhead) and the axillary lymph node (bottom, arrowhead,

arrowhead) shrank after carboplatin and paclitaxel administration.

mutations, although this was not genetically confirmed. The
clinical course clearly showed that anthracycline was not suf-
ficiently effective, whereas carboplatin was effective for her
treatment.

Several studies showed the efficacy of platinum as an NAC
in improving the pCR of TNBC patients. In the GeparSixto trial,
the efficacy of adding carboplatin to NAC was analyzed for TNBC
and HER2-positive breast cancers. The addition of carboplatin to
a regimen of taxane, anthracycline and bevacizumab was shown
to significantly increase the pCR rate in TNBC patients [5]. In
the BrightNess trial, addition of the poly-ADP ribose polymerase
(PARP) inhibitor veliparib plus carboplatin or carboplatin alone
to standard NAC was analyzed in TNBC patients, including those

Figure 6: Histopathological features of left breast tumor. The biopsy specimen

demonstrated invasive carcinoma with features of metaplastic carcinoma, i.e.

without ductal structure, with tumor cell matrix-producing or some spindle cell

characteristics (hematoxylin and eosin stain, ×400).

with BRCA mutations. Unexpectedly, the addition of carboplatin
improved the pCR rate, whereas the addition of veliparib was not
beneficial, even in patients with BRCA mutations [6]. A meta-
analysis including these two studies confirmed the efficacy of
platinum in increasing the pCR rate for the treatment of TNBC
patients [7]. These studies discussed whether platinum might be
specifically crucial for treating BRCA-mutant or BRCA-deficient
tumors in TNBC patients.

Recently, a randomized clinical study was conducted to com-
pare the efficacy between anthracycline and cisplatin in BRCA-
mutant patients receiving NAC. In contrast to previous stud-
ies, carboplatin did not show superiority in improving the pCR
rate compared with anthracycline [8]. It was concluded that
as anthracycline is also a DNA-damaging agent, BRCA-mutated
breast cancers might simply be sensitive to any DNA-damaging
agent, and not specifically to platinum agents.

It is still controversial whether platinum is essential for treat-
ing TNBC, particularly those with BRCA mutations. Regarding
ovarian cancer, patients with BRCA mutations show favorable
outcomes compared with sporadic patients, because of their
sensitivity to platinum [9]. Comprehensive molecular analysis
demonstrated a genetic similarity between serous ovarian car-
cinoma and basal-like breast cancer, which is closely associ-
ated with a deficiency of BRCA function [10]. This suggests that
common therapeutic approaches will be effective for these two
cancers, as platinum analogs are beneficial for BRCA function-
deficient tumors.

In conclusion, we encountered a case of a patient with
metachronous bilateral TNBCs with a strong family history. Our
present case suggests that TNBC needs to be subdivided further
for the selection of the most effective classical anticancer agents,
particularly platinum-based regimens, and also for considering
prophylactic mastectomy for patients with BRCA dysfunction.
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