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Mammographic, Sonographic,
and MRI Features of Primary
Neuroendocrine Carcinoma
of the Breast: A Case Report
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Primary neuroendocrine carcinomas of the breast are a rare, distinct category of breast carci-
nomas that require immunohistochemical staining for diagnosis. Currently, there is not enough
evidence on the clinical pattern, prognosis, and proper management of the disease. Only few
case series have described the imaging findings of neuroendocrine carcinomas of the breast. We
herein present a case of a primary neuroendocrine carcinoma of the breast (small cell) present-
ing as a locally aggressive tumor with metastatic disease, and describe the radiologic findings.

Index terms Breast Neoplasm; Carcinoma; Carcinoma, Neuroendocrine; Breast Neoplasms;
Diagnostic Imaging

INTRODUCTION

Primary neuroendocrine tumors of the breast is a rare histologic type of breast carci-
nomas, which accounts for less than 0.1% of breast carcinomas (1). Neuroendocrine
breast carcinoma was first included in the 2003 World Health Organization (WHO) clas-
sification of tumors of the breast and female genital organs. In 2012, WHO classifica-
tion divided carcinomas with neuroendocrine features into three categories: well-dif-
ferentiated neuroendocrine tumor, poorly differentiated neuroendocrine/small cell
carcinoma, and invasive breast carcinomas with neuroendocrine differentiation. In
2019, newly revised WHO classification adopt the term “neuroendocrine neoplasm” as

a term for all tumors with dominant neuroendocrine differentiation, dividing into 1)
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neuroendocrine tumor, including G1 and G2, and 2) neuroendocrine carcinoma, including
small cell and large cell. Invasive carcinomas without dominant neuroendocrine features (<
10% neuroendocrine morphology) are classified as invasive carcinoma, no special type
(NST). Tumors with = 10% neuroendocrine morphology are included in the category of neu-
roendocrine neoplasm, and further divided into neuroendocrine tumor and carcinoma (2).
Diagnosis requires neuroendocrine markers of immunohistochemistry, such as synaptophy-
sin and chromogranin A, neuron-specific enolase (3). As it is a rare entity, clinical behavior,
radiologic findings and prognosis of neuroendocrine breast carcinomas are not well known.
We describe the clinical, radiologic and pathologic findings in a case of primary neuroendo-

crine breast carcinoma.

CASE REPORT

A 37-year-old female presented with palpable mass in right breast with breast pain and
nipple discharge. Mammography showed large, irregular shaped high density mass with ob-
scured margin, occupying almost entire right breast. Right breast showed mild thickening of
skin and trabecula due to edema (Fig. 1A). Several benign punctate calcifications were pres-
ent. Ipsilateral axillary lymphadenopathy with cortical thickening was also seen on mam-
mography. Breast sonography revealed multiple hypoechoic masses with irregular shape and
indistinct margin (Fig. 1B). On MRI, multiple masses of right breast showed irregular shape
and margin with rim enhancement, with early fast enhancement and delayed washout kinet-
ics. Ipsilateral axillary lymph nodes and internal mammary lymph nodes were enlarged (Fig.
1C). These imaging findings were highly suspicious of malignancy, corresponding to Breast
Imaging-Reporting and Data System (BI-RADS) category 5. Sonography-guided core biopsy
was performed in right breast mass. Microscopically, a heavy diffuse infiltration of small
round cells with scant amount of cytoplasm was observed (Fig. 1D). The tumor cells had ir-
regular hyperchromatic nuclei with fine granular chromatin and occasional molding appear-
ance and showed inconspicuous nucleoli (Fig. 1E). On immunohistochemical staining, tu-
mor cells were positive for neuron specific enolase, chromogranin A, synaptophysin (Fig. 1F)
and Ki-67 labeling index was about 30-40%. The patient underwent neoadjuvant chemother-
apy and radiotherapy for 4 months, and had modified radical mastectomy. Histopathologic
results revealed multifocal residual small cell carcinoma, with extension to chest wall and
involvement of resection margin. 10 regional lymph nodes had metastasis. About 6 months
after, tumor recurrence was suspected in right internal mammary chain, and showed gradual
growth with destruction of sternum. During 6 years of postoperative follow-up, distant metasta-
sis in right adrenal gland, liver and lung occurred. The patient received adjuvant radiotherapy;,

hormonal therapy, and is currently on palliative chemotherapy.

DISCUSSION

Neuroendocrine tumors occur most commonly in the lung and gastrointestinal tracts. How-
ever, neuroendocrine tumors can rarely develop in various other sites, such as breast, larynx,

prostate, bladder, ovary and cervix (4). Primary neuroendocrine tumors of the breast accounts
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Fig. 1. Neuroendocrine carcinoma (small cell) of a 37-year-old female.

A. Mammaography shows a large, irregular high-density mass with ill-defined margins, occupying almost the
entire right breast. Mild skin and trabecular thickening in the right breast and ipsilateral axillary lymphade-
nopathy with cortical thickening are present.

B. Breast sonography shows multifocal irregular shaped hypoechoic masses with ill-defined margins.

e

for less than 0.1% of breast carcinomas (1) and most of the affected patients are postmeno-

pausal female.
Commonly reported symptoms of neuroendocrine breast carcinoma are palpable mass
and nipple discharge (5, 6). Imaging features of neuroendocrine breast carcinomas are only

described in a few case reports. In the largest case series, mammographic findings of neuro-

https://doi.org/10.3348/jksr.2020.0105 739



Primary Neuroendocrine Carcinoma of the Breast

chr_I-oéIAOFQIZFEIXI

Fig. 1. Neuroendocrine carcinoma (small cell) of a 37-year-old female.

C. On MRI, there are multiple irregular rim enhancing masses in the right breast. In dynamic studies, these masses showed a fast enhance-
ment in the early phase and washed out in the delayed phase (not shown). The ipsilateral axillary lymph nodes and internal mammary lymph
nodes are enlarged.

D. At low magnification power, diffuse infiltration of small-sized tumor cells with ill-defined margins are observed (H&E stain, X 40).

E. At high magnification power, tumor cells show irregular hyperchromatic nuclei with inconspicuous nucleoli and fine granular chromatin
(H&E stain, X 400).

F. Onimmunohistochemical stain, tumor cells are diffusely positive for synaptophysin (X 400).

H&E = haemotoxylin and eosin

endocrine carcinomas showed difference from typical invasive ductal carcinomas (IDCs). As
compared with IDC, neuroendocrine carcinomas most commonly presented as masses on
mammography (7). Calcifications were infrequent finding (4, 6). Larger proportion showed
nonspiculated margin, and they often appeared as circumscribed, round or oval mass mimick-
ing benign mass or triple-negative breast cancer (5). Bergstrom et al. (8) reported a case dem-
onstrating large mass with skin thickening and axillary lymphadenopathy on mammogra-
phy, likewise locally aggressive tumor in our case. Most common sonographic findings were
irregular hypoechoic mass with indistinct margin (5, 6). MRI usually showed highly suspi-
cious features of malignancy, such as masses with irregular shape and noncircumscribed (ir-
regular, spiculated, indistinct) margin. Most of the reported cases had washout kinetics, and
were classified as BI-RADS category 5 (5, 6). Park et al. (6) reported imaging findings of 87 pa-
tients with primary neuroendocrine carcinoma of the breast. Multiplicity was occasionally
observed in this study: 6.9% had multifocal, and 9.2% had multicentric disease.

Previously reported cases of neuroendocrine carcinomas had similar immunohistochem-
istry results. Most were positive for estrogen, progesterone receptor (ER, PR) and negative for
human epidermal growth factor receptor type 2 (HER-2) (3, 6), and classified as luminal A or

B type. Same immunohistochemical findings of ER, PR, HER-2 were noted in our case. Al-
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though the prognosis of neuroendocrine breast carcinoma is controversial, in recent studies,
presence of neuroendocrine differentiation appeared to be a worse prognostic factor inde-
pendent of ER, PR status, nuclear grade. Therefore, neuroendocrine carcinomas tend to be
more aggressive with higher recurrence rate than IDC, NST (3, 9). In a study of 199 patients
with primary small cell carcinoma of breast, 42% had localized disease, 39% had regional
and 19% had distant disease (10). Currently, there is no standard treatment for neuroendo-
crine carcinomas of the breast. Same as other invasive carcinomas, surgical removal and ad-
juvant chemotherapy, hormonal therapy are considered as management options, according
to the disease stage and molecular characteristics. Chemotherapy regimen used in small cell
lung cancer, such as combination of platinum compounds and etoposide, can be used in cases
of metastatic disease (2).

In this report, we present a case of primary neuroendocrine carcinoma, small cell, of the
breast with mammographic, sonographic and MRI findings. Due to its low incidence, it is
hard to generalize the radiologic findings and prognosis of neuroendocrine breast carcino-
mas. In this case, clinical and imaging findings are not specific, and differential diagnosis
with other common types of breast cancer (such as IDC) is challenging. Further studies may
be needed for better understanding of this rare disease entity, and better diagnosis, treat-
ment decision.
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