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SUMMARY

Primary neuroendocrine carcinoma of the breast (NEBC) is a very rare occurrence accounting
for less than 0.1% of all breast cancers. Typically, the tumor presents with ER- and PgR-positive
and HER-2-negative status. Despite its luminal type, NEBC is associated with a more aggressive
clinical course and poorer prognosis compared to the other types of invasive breast cancer. Clinical
and radiological findings are nonspecific. The most common clinical manifestation is a palpable
mass whereas in mammography the tumor most commonly appears as a round or oval mass without
spiculated margins. Herein, a very rare case of NEBC is described in an asymptomatic patient
who presented with an area of architectural distortion and the presence of microcalcifications that
was incidentally detected on a screening mammography. A review of the literature has also been
conducted. The diagnosis of NEBC requires a thorough investigation to exclude the possibility
of a metastatic neuroendocrine tumor from another site because the two entities require different
treatment approaches. Due to the rarity of the disease, the optimal therapeutic approach has not been
clearly defined. Surgical resection is the mainstay of treatment. Further research is needed to better
understand the molecular characteristics of NEBC and identify novel targeted therapies.
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1. Introduction

Neuroendocrine neoplasms are rare heterogeneous
tumors originating from neuroendocrine cells
throughout the body. They are most commonly seen
arising from the gastrointestinal and respiratory tracts
(7). Although foci of neuroendocrine differentiation
can be detected in up to 30% of the cases of invasive
ductal carcinomas of the breast (2), primary NEBC
represents a distinct, and very rare entity accounting
for less than 0.1% of all breast cancers (/,3-6) and
less than 1% of all neuroendocrine tumors (7). NEBCs
exhibit similar morphological and phenotypic features
to their counterparts arising in the gastrointestinal and
respiratory tracts (8,9).

Their exact incidence is difficult to determine
because neuroendocrine markers are not routinely
used in breast cancer diagnostics (3,4). Park ef al. (2),
reported that of 12,945 patients with breast cancer
diagnosed over 27-years, only 120 (1%) were found
to have NEBC. In an epidemiologic based study from
the SEER database it was found that among 381,644
cases of stage [-IV breast carcinoma diagnosed within
six-years, only 142 (< 0.1%) were NEBC (6). In 2003

WHO defined as neuroendocrine breast carcinoma a
tumor of epithelial origin with positive staining of one
or more neuroendocrine markers in at least 50% of the
tumor cells (/0). However, in the revised 2012 WHO
classification it was acknowledged that the 50% cut-
off for diagnosis was arbitrary and therefore no specific
threshold of tumor cell expression is currently required
for a diagnosis of NEBC. Therefore, breast carcinomas
with neuroendocrine features were classified into three
categories: neuroendocrine tumor well-differentiated,
resembling carcinoid tumors originating at other sites,
poorly differentiated neuroendocrine carcinoma, or
small cell carcinoma which is morphologically identical
to small lung carcinoma, and invasive breast carcinoma
with neuroendocrine differentiation (/7).

NEBCs usually run a more aggressive clinical
course and tend to have a higher propensity for
local and distant recurrence when compared to other
types of invasive breast carcinoma (2,/2). NEBCs do
not have specific clinical and radiological features.
Besides, their optimal treatment has not been clearly
defined. We present a case of NEBC with both rare
clinical and imaging features along with a review of
the literature.

www.irdrjournal.com



234 Intractable & Rare Diseases Research. 2020; 9(4):233-246.

2. Case Report

A 50-year-old Caucasian woman presented for further
evaluation of a mammographic finding that was
incidentally detected on a screening mammogram.
She denied any symptoms. Her medical history was
unremarkable and she had no history of breast or ovarian
cancer.

Physical examination revealed an area of asymmetry
rather than a discrete mass in the upper inner quadrant
of the right breast. There was no palpable axillary and
supraclavicular lymphadenopathy. The mammogram
showed an area of architectural distortion along with the
presence of confluent microcalcifications in the upper
inner quadrant of the right breast (Figure 1). Ultrasound
revealed two adjacent hypoechoic masses with irregular
margins measuring 2.8 cm without prominent acoustic
enhancement (Figure 2).

The patient underwent a core needle biopsy under
ultrasonographic guidance, which revealed a breast
adenocarcinoma with neuroendocrine differentiation.
Based on these findings the possibility of an NEBC
was considered. Following the core biopsy the patient
underwent a thorough staging investigation including
hematologic and biochemical evaluation, computed
tomography of the chest and abdomen, and bone
scintigraphy. All of the above were unremarkable. She

Figure 1. (A) Right mediolateral oblique mammogram showing
an area of architectural distortion (arrow); (B) Magnification view
showing in detail the area of architectural distortion along with
confluent microcalcifications (arrow).
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Figure 2. Ultrasonography showing two adjacent hypoechoic
nodules with irregular margins (arrow).

then underwent a modified radical mastectomy because
the two sentinel lymph nodes were found to harbor
metastatic disease in the intraoperative frozen section.

Histological evaluation of the mastectomy specimen
showed primary neuroendocrine breast carcinoma of
grade II according to the Bloom-Richardson grading
system (Figure 3). On gross appearance the tumor
measured 3 x 2.7 x 2.5 cm and was solid whitish and
elastic. On immunohistochemical evaluation the tumor
cells stained strongly positive for estrogen receptors,
focally positive for progesterone receptors whereas
the expression for Her2 was negative (Figure 4). All
tumor cells were strongly positive for synaptophysin
and negative for chromogranin A and CD56. Ki-67
proliferation index was 15-20%. Ductal carcinoma in
situ (DCIS) was also detected associated with comedo
necroses and microcalcifications. Metastatic disease was
detected in 2 of the 14 removed axillary lymph nodes.
The patient received adjuvant chemotherapy followed by
radiotherapy and is currently under hormonal therapy.
She is well without any evidence of recurrence 44
months after surgery.

3. Discussion

Primary neuroendocrine tumors of the breast were
originally reported in 1977 by Cubilla and Woodruff (/3),

Figure 3. (A) High power photomicrograph, displaying medium-
sized, mildly pleomorphic tumor cells, with clear cytoplasm, medium-
sized round to oval nuclei with granular chromatin and inconspicuous
nucleoli. Mitoses are relatively common. (Hematoxylin & Eosin
x400); (B) Tumor cells expressing strong cytoplasmic positivity for
synaptophysin (Syn x400).
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Figure 4. (A) Almost all tumor cells expressing strong nuclear
positivity for estrogen receptors (ER x100); (B) Sentinel lymph
node with metastasis, which was visible during gross description
(Hematoxylin & Eosin x100).
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who described eight patients with a painless breast mass
that histologically resembled carcinoids of other sites
containing argyrophilic granules.

The exact histogenesis of NEBC is unclear. One
theory suggests that the tumor arises from endocrine
differentiation of preexisting endocrine cells in the
breast. The second theory suggests that the tumor arises
from divergent differentiation of neoplastic stem cells
into epithelial and endocrine cell lines during early
carcinogenesis (4,7).

Histologically NEBC is characterized by alveolar
structures of solid sheets of cells with a tendency
to produce peripheral palisading (/0). The tumor is
more likely to be of luminal subtype, positive for ER
and PR expression, and negative for Her2 expression
(1,3,9,12,14-16). Wei et al. (12), reported 92% positivity
for ER and 69% positivity for PR, in patients with NEBC
whereas in patients with other types of breast cancer
the relevant rates were 72% and 57% respectively.
Synaptophysin and chromogranin A are currently the
most specific immunohistochemical markers for the
evaluation of NEBC whereas Neurone-specific enolase
and CD56 are less sensitive and specific (4,16).

The clinical presentation of patients with NEBC
is similar to that in other types of invasive breast
cancer (4,10,16). The tumor most commonly occurs
in postmenopausal women in their sixth and seventh
decades of life (3-6,9,14,17,18) who have reported
being significantly older than patients with conventional
invasive breast cancer (6). Premenopausal patients have
been reported in up to 15% of the cases (/2). Extremely
rare cases have been reported affecting male patients (2).
The most common clinical manifestation is a painless
palpable retro areolar lump (/9). Nipple retraction, skin
alterations, and bloody nipple discharge may be present
(19). Nipple discharge has been reported in 54.5% of the
cases (9), and should therefore alert the clinician to the
possibility of an underlying NEBC.

Locally advanced NEBCs have been reported in 4.7-
9.3% of the cases (3,8,12), whereas axillary metastases
are detected in 43-47% of the cases at presentation (2,20).
Lee et al. (8), reported a case of neuroendocrine breast
carcinoma manifesting as inflammatory breast cancer.

The median tumor size at presentation is 3.1 cm (2),
and has been reported to be significantly larger than that
of other types of breast cancer (6). Multifocality and
multicentricity have been reported in 6.9% and 9.2% of
the cases respectively (2). Patients with NEBC present
at a higher clinical stage and higher histologic grade
compared to patients with conventional breast cancer
(6). Well-differentiated and poorly defined NEBCs have
been reported in 45% and 40% of the cases respectively
0.

The radiological findings of NEBCs are nonspecific
(15,16,21). On a mammogram, the tumor most
commonly appears as a high-density round or oval mass
with circumscribed margins (5, /0). Spiculated margins

and the presence of microcalcifications have been
reported in 18% and 26.4% of the cases respectively (2).
The mammographic appearance, however, may mimick
benign entities such as fibroadenomas or intramammary
lymph nodes (3).

On ultrasonography, NEBC appears as a hypoechoic,
irregular mass with indistinct margins and increased
vascularity (4,5). Posterior enhancement is infrequently
reported. Jeon ef al. (5) reported the absence of acoustic
enhancement in 82% of the cases. MRI findings include
an irregular mass with heterogeneous rapid enhancement
and washed out pattern (2,8,16). In 43% of the cases
with multiple lesions reported by Park et al. (2),
multicentricity or multifocality was detected only with
MRI.

The diagnosis of NEBC is established by core needle
biopsy (15,16), although a precise diagnosis may not
be possible in up to 40% of the cases (5). Fine needle
aspiration may not be adequate for the diagnosis (/6),
because the cytology findings, of NEBC, may overlap
with those of invasive ductal carcinoma and intraductal
papilloma (/9).

The differential diagnosis of NEBC includes
metastatic neuroendocrine tumors to the breast, Merkel
cell carcinoma, melanoma, and lymphoma (/6).
Differentiating between primary and metastatic breast
neuroendocrine tumors is essential since the two entities
require different therapeutic approaches (4,714,20,21).
The presence of an intraductal component with similar
cytologic features is suggestive of a primary breast tumor
(10,15,16) since it has been reported in 68% of the cases
(2). The most specific immunohistochemical markers
indicative of a primary breast tumor are GATA3,
mammaglobin, and GCDFP15 which are stained negative
in metastatic tumors (4). The absence of an intraductal
component, negativity for ER, PR, and absence of
axillary metastases are suggestive of a metastatic tumor
(16). Metastases to the breast account for less than 1% of
breast tumors whereas metastatic neuroendocrine tumors
account for 1-2% of the metastases to the breast (4).
Thorough imaging investigation of the patient with CT
scans and PET CT is mandatory to exclude any other
primary site. A detailed clinical history and complete
physical examination are essential in the assessment of
the patient with NEBC.

Perry et al. (22), reported 18 metastatic
neuroendocrine tumors to the breast of whom 62% were
of gastrointestinal tract origin, 28% were from the lungs
and 10% were of intermediate origin. Interestingly, 44%
of these cases were initially misdiagnosed as primary
breast carcinomas. All the metastatic tumors stained
positive for synaptophysin and chromogranin and 83%
were stained positive for NSE or CD56 (22).

Metastases from NEBC may occur many years after
the initial treatment and thus a long-term follow-up is
mandatory. Most common metastatic sites include the
liver, bones, lungs, soft tissues, pleura, brain, mediastinal
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lymph nodes, adrenal glands, ovaries, and pancreas
(9,12,16).

There is no standard treatment protocol for NEBC
and the therapeutic approach is similar to that for other
types of breast cancer ().

Surgery is the mainstay treatment in patients with
NEBC (8,16). The type of surgery depends on the
tumor location and clinical stage and can be either
lumpectomy or mastectomy with sentinel node biopsy,
or modified radical mastectomy in cases with metastatic
sentinel nodes. Lack of surgical treatment, along with
higher tumor stage, larger tumor, and negative ER, PR
status has been associated with shorter overall survival
in NEBC patients compared to that of patients with
invasive breast carcinoma (6). There are limited data on
oncoplastic conservation and immediate reconstruction
in patients with NEBC. As the tumor may develop a
pagetoid pattern of spread, the assessment of surgical
margins may be difficult especially in the intraoperative
frozen section (20).

Chemotherapy can be used either in the adjuvant
setting in patients with a high risk of relapse or as a
neoadjuvant treatment in patients with locally advanced
disease not amenable to surgery (/6,18). It can also be
used for downstaging large tumors to allow for breast
conservation treatment.

However, the optimal chemotherapy regimen has
not been clearly defined and the current consensus is to
treat NEBC with the chemotherapeutic regimens that
are used in the treatment of conventional breast cancer
and pulmonary small-cell carcinoma (/,18,20). Several
regimens including anthracyclines and or taxanes
that are used for other types of breast cancer and a
combination of platinum and etoposide are commonly
administered (/6,19). Suhani et al. (15) reported good
results in four patients with NEBC who were treated
with Cyclophosphamide, Adriamycin, and 5-Fluorouracil
(CAF) based adjuvant chemotherapy, irradiation of chest
wall, and hormonal therapy. Interestingly, in some series
the patients who received chemotherapy appeared to have
both shorter overall survival and disease-free survival
than those who did not receive chemotherapy. This
difference, however did not reach statistical difference
likely due to the small number of patients, and the fact
that chemotherapy is used depending on the clinical stage
and tumor histological characteristics (/2,18). The poor
response to chemotherapy in patients with NEBC may be
attributed either to the chemoresistance commonly seen
in neuroendocrine tumors in other sites or to the lack of
an optimal chemotherapeutic regimen (4).

Hormonal therapy should be given in cases with
positive hormonal status (2,15). Patients who received
endocrine therapy have been associated with longer
overall survival and distant recurrence-free survival (12).

There are conflicting reports for prognosis in patients
with NEBC (217). Most authors report significantly
worse outcomes for overall survival, local recurrence-

free survival, and distant recurrence-free survival in
patients with NEBC compared to the matched group of
patients with invasive ductal cancer (4,6,9,12). On the
contrary, Jeon et al. (5) reported that all 11 patients of
their study showed favorable prognosis and were free
of locoregional disease 21-76 months after treatment. A
15% and 34% risk for local and distant recurrence has
been respectively reported at five years (12).

The 5-year overall survival has been reported from
70-80% (17,21). In a literature review by Lu et al. (18),
including 86 primary NEBCs the overall survival at 48
months was 83.5%. A more favorable prognosis has
been reported for tumors detected at an early stage (3).
Large tumors, high tumor stage, negative hormonal
status, regional metastases, and ki-67 > 14% have been
associated with worse overall survival and disease-
free survival (/2,16). In the multivariate analysis of the
population-based study from the SEER database, it was
found that older age and positive lymph node status
were independent prognostic factors for overall survival
in patients with NEBC tumors, whereas positive lymph
nodes, negative PR status and lack of surgical treatment
were independent prognostic factors for disease-specific
survival (6). In the same study it was shown that radiation
therapy did not prolong survival (6). Patients with early
NEBC without axillary dissection are associated with
better overall survival compared to advanced-stage
patients treated with mastectomy and axillary dissection
(18). The presence of mucinous differentiation has been
reported as a favorable prognostic factor (10).

The published data on molecular characteristics
of NEBCs is scarce. Molecular analysis of 47 NEBCs
showed that these tumors are part of the spectrum of
luminal carcinomas. An equal distribution between A
and B subtypes was observed. In addition, only three
(7%) of the cases were found harboring a PIK3CA
mutation and 7% were harboring TP53 mutations (9).
Despite its luminal phenotype NEBC is associated with
an aggressive clinical course and poor prognosis (23).

In an effort for the development of novel targeted
therapies in patients with NEBC, Vranic et al. (23),
identified several potential targets for novel therapies
including farletuzumab and mirvetuximab soravtansine
(FOLR1), sacituzumab govitecan (TROP-2) and HDAC
inhibitors (H3K36Me3). Novel therapeutic approaches
should further be explored (6,12).

After conducting a literature review, we were
able to find twenty-five retrospective reviews and
case series (/-3,5-7,14,15,18,19,24-38) and thirty-one
case reports (20,21,39-67) of neuroendocrine breast
carcinoma published since 2000. The clinicopathological
characteristics are summarized in Table 1 and Table 2.

Similar to the majority of the published cases, our
patient had an ER and PR positive and Her2 negative
tumor. Regarding the clinical presentation findings, in
the vast majority of the published cases the patients
presented with a palpable breast mass. On the contrary,
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our patient was completely asymptomatic and the tumor
was incidentally detected on a screening mammogram.
The asymptomatic presentation of neuroendocrine
breast carcinoma is an exceedingly rare manifestation.

Besides, the mammographic appearance of
architectural distortion, as observed in our case, is very
rare as well. The presence of architectural distortion
and calcifications, as seen in our case, is an extremely
uncommon mammographic manifestation and has been
reported in only 2.3% of the cases (2).

In conclusion, NEBC is a very rare breast
malignancy with unclear histogenesis, which is
associated with a more aggressive clinical course
compared to other types of invasive breast cancer. Due
to the rarity of the tumor the optimal treatment has not
been clearly defined and is currently treated similarly
to conventional breast cancer. Surgery is the mainstay
of treatment. The distinction of primary from metastatic
neuroendocrine breast tumors is crucial as these two
entities require different therapeutic approaches. Further
research is needed to understand the molecular profile
of the tumor and identify novel targeted therapies.
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