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Primary neuroendocrine carcinoma of the breast (NECB) is a
very rare type of invasive breast carcinoma. Most NECBs appear
on breast imaging as solid masses of varied shapes and mar-
gins, and have worse clinical outcomes than does invasive duc-
tal carcinoma, not otherwise specified. However, there have
been no reports to date regarding NECB with features of inflam-
matory breast carcinoma. Here, we describe the clinical, radiol-
ogic, and pathologic findings of the first reported case of primary
NECB presenting as inflammatory breast carcinoma. The patient
complained of diffuse right breast enlargement and erythema.
Mammography identified severe breast edema and axillary

lymphadenopathy. Ultrasound detected an irregular, angular,
hypoechoic mass with dermal lymphatic dilatation. On magnetic
resonance imaging, the mass had rim enhancement and the en-
tire right breast showed heterogeneous enhancement with ma-
lignant kinetic features. Pathology identified the mass as a pri-
mary NECB with positive for synaptophysin, CD56, estrogen
and progesterone receptors.
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INTRODUCTION

Primary neuroendocrine carcinoma of the breast (NECB)
is an extremely rare tumor, accounting for 0.27% to 0.5% of
histopathologically proven breast cancers [1,2]. It exhibits
morphological features similar to those of neuroendocrine tu-
mors of both the gastrointestinal tract and lung [3]. The stand-
ard diagnostic method for NECB is immunohistochemical
staining for neuroendocrine markers, including synaptophy-
sin, chromogranin, and neuron-specific enolase [2,3]. The
2003 World Health Organization (WHO) histologic classifica-
tion of tumors of the breast and female genital organs defined
NECB as breast carcinoma with more than 50% of the cell
population expressing these neuroendocrine markers. Fur-
thermore, the diagnosis of primary neuroendocrine carcino-
ma of the breast can be established when either an in situ
component is found or extramammary sites are excluded
[4,5]. In 2012, the WHO histologic classification was upgrad-
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ed and these tumors were divided into three subtypes: neuro-
endocrine carcinoma, well-differentiated; neuroendocrine
carcinoma, poorly-differentiated/small cell carcinoma; and
invasive breast carcinoma with neuroendocrine differentia-
tion [6].

There have been some publications describing the pathol-
ogic findings in NECB, but few regarding the radiologic find-
ings. Furthermore, there is debate regarding clinical outcomes
for NECB. Some authors reported clinical outcome similar to
that of invasive ductal carcinoma (IDC), while other large-
scale population studies showed higher local recurrence rates
and worse overall survival, compared with IDC [2,7,8].

To our knowledge, there has been no report of NECB with
clinical features of inflammatory breast carcinoma at the time
of diagnosis. In this article, we report the radiologic and
pathologic findings of the first reported case of primary
NECB presenting as inflammatory breast carcinoma, with a
brief review of the relevant literature.

CASE REPORT

A 48-year-old woman presented to our clinic with diffuse
enlargement and erythema of the right breast of 2 weeks du-
ration. She had no risk factors for breast cancer and was tak-
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ing only oral medication for diabetes mellitus. On physical
examination, the right breast was diffusely enlarged and the
skin had a peau dorange appearance. Mediolateral oblique and
craniocaudal mammograms showed diffuse skin thickening
and edema of the right breast, dense dystrophic calcification
in the right subareolar area, and enlarged lymph nodes in
both axillae (Figure 1). Breast ultrasound (US) examination
was performed with a 6-15-MHz linear transducer (LOGIQ
9 unit; GE Medical Systems, Milwaukee, USA). On US, the
normal architecture of breast parenchyma was lost in the right
breast. The skin thickness reached up to 6 mm thick and the
dermal lymphatics were dilated (Figure 2A). A 24 x 14 mm,
irregular-shaped, angular-margined, hypoechoic mass was

observed in the right 9 oclock position (Figure 2B). Multiple
level I and II lymph nodes were enlarged in the right axilla,
with level I enlargement in the left axilla (Figure 2C). The
lymph nodes had cortical thickening or loss of the fatty hilum.
The largest level I node in the right axilla measured 15 mm.
These findings were compatible with inflammatory breast
cancer with axillary lymph node metastasis.

To assess the tumor extent, magnetic resonance imaging
(MRI) was performed using a 3T MRI unit (MAGNETOM
Skyra 3.0 T; Siemens Healthcare, Erlangen, Germany). The
precontrast T2-weighted scan demonstrated an indistinct, ir-
regular high signal intensity mass in the right 9 oclock posi-
tion with skin and chest wall edema (Figure 3A). On the post-

Figure 1. Mammographic findings. Craniocau-
dal (CC) view (A), mediolateral oblique (MLO)
view (B). Both CC and MLO views show se-
vere skin thickening (arrowheads) in the right
breast. There is dense dystrophic calcification
in the right subareolar area. Enlarged lymph
nodes (arrows) are also noted in both axilla.

Figure 2. Breast ultrasound (US) findings. (A) A breast US image shows diffuse skin thickening and dilatation of dermal lymphatics (arrowheads). (B)
There is an angular-margined, irregular-shaped, hypoechoic mass (arrows) in the 9 o’clock position of the right breast. (C) There are enlarged lymph
nodes with loss of internal fatty hila in the right axilla (arrows).
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Figure 3. Breast magnetic resonance imaging findings. (A) Axial precontrast T2-weighted image shows an indistinct irregular high signal intensity
mass (arrow) in the right 9 o’clock position and diffuse skin and chest wall edema (arrowheads). (B) Sagittal postcontrast T1-weighted image shows
the mass (arrows) in the right 9 o’clock direction with rim enhancement. Multiple enlarged lymph nodes (white arrowheads) are seen in the right axilla.
In the right subareolar area, there is a dark round lesion which corresponds to a calcification (black arrowhead). The entire breast parenchyma has
heterogeneous enhancement.
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Figure 4. Pathologic findings of the core biopsy specimen. (A) H&E staining shows irregular nests or interconnected trabecular formation of tumor
cells with fine granular chromatin and indistinct nucleoli (x 400). On immunohistochemistry, tumor cells show diffuse positive staining for synaptophy-
sin (B), CD56 (C), and estrogen receptor markers (D) (x 400).
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contrast T1-weighted image, the mass in the right 9 oclock
position was irregular, and had internal rim enhancement
with skin invasion (Figure 3B). The parenchyma of the entire
right breast showed heterogeneous enhancement with early
rapid and delayed washout enhancement, suggestive of exten-
sive involvement of the cancer.

US-guided core needle biopsy was performed for the right
9 oclock mass. The pathologic examination of the core biopsy
specimen revealed irregular nests or interconnected trabecu-
lar formation of tumor cells with fine granular chromatin and
indistinct nucleoli on hematoxylin and eosin stain (Figure
4A). There was no other component suggestive of a different
subtype of invasive breast carcinoma, such as the mucinous or
not otherwise specified type. Immunohistochemical staining
was positive for synaptophysin and CD56 (neural cell
adhesion molecule) (Figure 4B, C). In addition, the tumor
was positive for estrogen receptor and progesterone receptor,
but negative for human epidermal growth factor receptor
(Figure 4D). The Ki-67 labeling index was 10% to 20%. These
pathologic findings were compatible with a diagnosis of
primary NECB, poorly-differentiated carcinoma.

The patient underwent chemotherapy, with six cycles of
cisplatin and etoposide, six cycles of docetaxel, and three cycles
of eribulin. However, on follow-up imaging, the primary can-
cer in her right breast and metastatic ipsilateral axillary lymph
nodes were enlarged, and new metastatic lesions had devel-
oped in the left breast. She received endocrine therapy with
goserelin acetate and tamoxifen, plus palliative radiation ther-
apy. On follow-up MRI images, multicentric enhancement of
the right breast had partially regressed, suggesting a partial re-
sponse to radiation therapy and/or endocrine therapy. How-
ever, multifocal metastatic lesions in the left breast and meta-
static axillary lymph nodes had progressed.

DISCUSSION

There are a few reports of the radiologic findings in primary
NECB [1,4,5]. Based on these reports, all primary NECBs
present as solid masses. On mammography, the tumors were
hyperdense, round or irregularly shaped masses with variable
margins that were spiculated, indistinct, circumscribed, or
obscured [1,4,5]. On US, the tumors were oval or irregularly
shaped, heterogeneous or homogeneous hypoechoic masses
with variable margins, as in mammography. Most masses had
normal US transmission [1,4,5]. A few reports of MRI find-
ings in primary NECB demonstrated that the tumors were ir-
regular masses with rim enhancement and malignant kinetic
characteristics, and early rapid and delayed washout enhance-
ment [4,5].

http://dx.doi.org/10.4048/jbc.2015.18.4.404

In our case, the radiologic findings were unique in that the
tumor was accompanied by features of inflammatory breast
carcinoma. Inflammatory carcinoma is a form of breast carci-
noma with a distinct clinical presentation including diffuse
erythema, edema, peau dorange appearance, tenderness, in-
duration, warmth, enlargement, and a palpable ill-defined
mass in some cases [6]. It has prominent dermal lymphatic
infiltration from an underlying invasive carcinoma, and is a
form of advanced breast carcinoma classified as T4d in the
TNM classification [9]. In the majority of cases, the underly-
ing carcinoma is diagnosed as IDC, not otherwise specified,
but any histologic type of carcinoma can be present. We be-
lieve our patient is the first reported case of primary NECB.
The case showed typical clinical and radiologic features of in-
flammatory breast carcinoma. She complained of enlarge-
ment, erythema, and peau dorange appearance of the entire
right breast, and radiological examination revealed diffuse
skin thickening, dilated dermal lymphatics, and extensive
cancer involvement of the right breast on mammography, US,
and MRI. On mammography, we could not identify a discrete
mass because of severe breast edema. US and MRI demon-
strated breast parenchymal findings in detail. An angular-
margined, irregular-shaped, hypoechoic mass was found in
the 9 oclock position of her right breast on US. MRI demon-
strated that the mass had rim enhancement with early rapid
and delayed washout, a malignant kinetic feature. In addition,
MRI visualized extensive right breast involvement with hetero-
geneous enhancement. Axillary lymph node metastases were
also found on radiological examination.

With regard to clinical outcome, several recent studies
showed higher local recurrence and worse overall survival for
NECB than for IDC [2,7,8]. In addition, patients with NECB
tend to present at an older age (mean age, 65 years) and with a
higher T stage (stage T2 in 50.5% of patients) than those with
IDC (54 years, stage T'1 in 59.2%) at the time of diagnosis, ac-
cording to the most recent large-scale investigation [2]. Al-
though there have been reports that the incidence of advanced
NECB cases presenting with skin or chest wall invasion (stage
T4) is 0% to 8%, there has been no reported case of NECB
with clinical features of inflammatory carcinoma [2,7].

The treatment of NECB is not standardized and most pa-
tients receive conventional breast cancer management. There-
fore, surgery may be considered as first-line therapy when
possible [4]. A few case studies have demonstrated the effec-
tiveness of endocrine therapy for hormone receptor-positive
NECB or of platinum-based chemotherapy for small cell
NECB [10,11]. A recent large-scale study of 74 patients with
NECB indicated that endocrine and radiation therapy tended
to improve overall survival, while chemotherapy had the op-
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posite effect. However, none of these differences reached sta-
tistical significance [7]. In our case, chemotherapy with vari-
ous regimens was attempted first, because of the advanced
stage at diagnosis. However, the response was poor. The pri-
mary cancer progressed and new metastatic lesions developed
in the contralateral breast. As second-line treatment, endo-
crine therapy with palliative radiation therapy was attempted
considering the expression of estrogen and progesterone re-
ceptors, but metastatic cancer involving the contralateral
breast and axilla progressed. According to recent prognostic
research about NECB, higher T and M classification, ad-
vanced TNM stage, increased expression of Ki-67, and the ab-
sence of progesterone expression all are associated with poor
prognosis [2]. Presentation as inflammatory breast carcinoma
(T4d stage) and node metastases at diagnosis were poor prog-
nostic factors in our case.

In conclusion, primary NECB is extremely rare, and most
NECBs have been detected as solid masses. In this article, we
describe the clinical, radiological, and pathological findings of
the first reported case of primary NECB presenting as inflam-
matory breast carcinoma. Inflammatory breast carcinoma
presents with dermal lymphatic infiltration by cancer cells.
Although the majority of the underlying malignancy in in-
flammatory breast carcinoma is IDC, we should be aware that
NECB, which is an extremely rare malignancy, can present
with unique symptoms and radiologic features suggestive of
an inflammatory breast lesion.
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