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Introduction and importance: Infarction occurs occasionally in benign mammary tumors but is extremely rare in
breast cancer, with few cases having been reported.

Presentation of case: A 53-year-old woman presented to our hospital with a mass and pain in the upper lateral
region of the right breast. She underwent a needle biopsy and was histologically diagnosed as having invasive
carcinoma. A ring-enhancing spherical mass was seen on contrast-enhanced computed tomography and magnetic
resonance images. She underwent a right partial mastectomy with sentinel lymph node biopsy for T2NOMO
breast cancer. Macroscopically, the tumor was a yellow mass. Histopathologically, the site contained extensively
necrotic tissue with foam cell aggregation, lymphocytic infiltration, and fibrosis in the periphery. No viable
tumor cells were observed. The patient was followed up without postoperative chemotherapy or radiotherapy.
Clinical discussion: Ultrasound examination performed before the biopsy showed blood flow inside the tumor, but
a review of the histopathological tissue after surgery revealed generally low viability of the tumor cells in the
biopsy specimen, and the possibility that the tumor had a strong tendency to be necrotic from the beginning was
considered. It is presumed that some immunological mechanism was working.

Conclusion: We have encountered a case of breast cancer with complete infarct necrosis. Infarct necrosis may be
present if a contrast-enhanced image shows ring-like contrast.

Infarction
Necrosis

1. Introduction

Infarction has been reported to occur in benign mammary gland
tumors such as fibroadenoma, phyllodes tumor, and intraductal papil-
loma, and in the mammary glands during pregnancy and lactation.
However, reports of infarction of breast cancer are extremely rare. Here
we report a case of breast cancer with complete infarct necrosis of the
tumor.

This report was written in accordance with the SCARE criteria [1].

2. Case presentation

The patient was a 53-year-old woman who presented to our hospital
with a palpable 2-cm mass and pain in the upper lateral region of the
right breast. The patient did not have a special and family history to be
specified. Mammography revealed a dense 2-cm mass with poorly
defined borders and a finely serrated margin. Ultrasonography revealed
a well-circumscribed 2-cm mass with heterogeneous internal echoge-
nicity in the right breast (Fig. 1). Blood flow was observed within the

tumor. There was no axillary lymph node enlargement.

Ultrasound-guided core needle biopsy was performed. Histological-
ly, large and small nuclei were present, and infiltrating and proliferating
aberrant cells with conspicuous pleomorphism formed large alveoli.
Nuclear atypia was grade 3. The tumor was estrogen receptor-negative,
progesterone receptor-negative, and HER2-negative with a Ki-67 label-
ing index of 30 %. The diagnosis was invasive breast cancer (Fig. 2).

Contrast-enhanced computed tomography (CT) showed a ring-
enhancing mass (Fig. 3). No lymph node metastasis or metastasis to
other organs was observed. Contrast-enhanced magnetic resonance
imaging (MRI) showed a spherical nodule and a uniformly ring-
enhancing tumor with an unclear border (Fig. 4).

The patient was diagnosed with stage IIA T2NOMO breast cancer, for
which she underwent right partial mastectomy and sentinel lymph node
biopsy. No metastases were found in the sentinel lymph nodes.

Macroscopically, the resected specimen had the appearance of a
yellow, well-demarcated mass (Fig. 5). Histologically, the specimen
contained an extensive area of necrotic tissue with foam cell aggrega-
tion, lymphocytic infiltration, and fibrosis in the periphery (Fig. 6a, b).
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3. Discussion

Mammary gland infarction has been reported to occur frequently in
benign tumors such as intraductal papilloma and fibroadenoma [2,3]
and in the mammary gland during pregnancy and lactation [4,5], with a
reported incidence of 0.5% [6]. However, infarct necrosis in breast

Fig. 1. An oval, well-demarcated, hypoechoic mass with coarse margins.

No viable tumor cells were observed.

Postoperative chemotherapy and radiation therapy were not
administered at the patient's request. There has been no recurrence
during 12 months of follow-up after surgery.

Fig. 3. A ring-enhancing tumor is observed, but contrast enhancement is
generally poor.
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Fig. 2. Aberrant infiltrating and proliferating cells with large and small nuclei and conspicuous pleomorphism forming large alveoli suggestive of invasive cancer.
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Fig. 4. A homogeneously enhancing spherical nodule with an unclear border.
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Fig. 5. A well-demarcated yellow mass is observed.

cancer is very rare.

There have been some reports on partial infarct necrosis of breast
cancer in Japan [7,8], but this is the first report of complete necrosis of a
malignant breast tumor.

The chief complaint in all the cases reported to date was a mammary
mass, which was often accompanied by pain.

In terms of imaging findings, mammography and ultrasonography do
not show any specific findings, but contrast-enhanced MRI or CT images
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may show ring-shaped hyperchromia, reflecting internal necrosis of the
tumor [6]. On MRI in particular, extensive areas of no signal are
observed. This is largely consistent with where necrosis is present
pathologically, and the presence of no-signal areas on MRI may assist in
the diagnosis of infarct necrosis.

In general, there are four causes of infarct necrosis to be considered:
occlusion of feeding vessels as a result of lesions such as thromboem-
bolism and vasculitis [9,10]; relative ischemic necrosis associated with
rapid proliferation of mammary gland cells during pregnancy and
lactation [6,11]; vascular occlusion caused by secondary vascular injury
as a result of biopsy puncture [12]; and spontaneous regression associ-
ated with a tumor-specific immune mechanism.

In this case, thromboembolism and concurrent inflammatory car-
diovascular disease were not observed, and pregnancy-related causes
could be ruled out. What about the possibility of infarct necrosis asso-
ciated with secondary vascular injury from biopsy puncture? Ultrasound
examination performed before the biopsy showed blood flow inside the
tumor, but a review of the histopathological tissue after surgery revealed
generally low viability of the tumor cells in the biopsy specimen, and the
possibility that the tumor had a strong tendency to be necrotic from the
beginning was considered. Given that the tumor was painful at the time
of the initial examination and that infiltration of lymphocytes was
observed around the necrotic part of the tumor in the surgical specimen,
it is likely that the necrosis had already started at the time of the initial
examination, suggesting the presence of a tumor-specific immune
mechanism. The sequence of events in this case suggests the possibility
of natural disappearance of the tumor.

The choice of postoperative treatment was difficult in this case. The
tumor tissue subtype on needle biopsy was triple-negative breast cancer,
which would otherwise require chemotherapy. Furthermore, the patient
had undergone a partial mastectomy, which would normally require
radiotherapy to the remaining breast. The patient opted not to proceed
with chemotherapy or radiotherapy, and after careful discussions with
her, we accepted her wishes.

4. Conclusion

We have encountered a 53-year-old woman with complete infarct
necrosis of breast cancer, which is very rare. Tumors that appear as ring-
shaped enhancing lesions on contrast-enhanced MRI and CT may be
caused by infarct necrosis.
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Fig. 6. a, b: Extensive necrotic tissue with peripheral foam cell aggregation, lymphocytic infiltration, and fibrosis. No viable tumor cells can be recognized.
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