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Abstract:
Primary neuroendocrine carcinoma of the breast is a
rare entity and is difcult to differentiate from invasive
ductal carcinoma with neuroendocrine differentiation
especially on small core biopsy specimens. Here we
present one such challenging case of a 69 years old
female who presented with invasive ductal carcinoma
of the breast with neuroendocrine differentiation. The
biopsy specimen showed predominately invasive high
grade tumor staining for neuroendocrine markers and
negative cytokeratin markers, supporting a diagnosis
of neuroendocrine carcinoma. Follow up mastectomy
showed in situ and invasive ductal carcinoma with
neuroendocrine differentiation. This case highlights
the challenges of differentiating between these closely
similar entities with overlapping features. Clinical
history, thorough morphological examination and
immunohistochemistry are needed to accurately
classify these tumors as the treatment and prognosis
vary signicantly.
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Introduction:
Primary Neuroendocrine Carcinoma (PNEC) of
the breast is a rare tumor of the breast representing
less than 0.1% of all breast cancers and less than
1% of all neuroendocrine tumors[1]. It was
described as a separate entity in 1963 [2] and
f o r m a l l y r e c o g n i z e d b y Wo r l d H e a l t h
Organization (WHO) in 2003 [3]. WHO dened
c

PNEC of the breast as having >50% neoplastic
cells expressing neuroendocrine (NE) markers.
Stemming from the neuroendocrine cells that are
dispersed throughout the body, the neuroendocrine carcinomas commonly originate from the
bronchopulmonary system and gastrointestinal
tract [4]. however other organs may also be
involved. Neuroendocrine origin of these tumours
is conrmed with immunohistochemical positivity for Synaptophysin+, Chromogranin+,
CD56+ (cluster of differentiation marker), and
variable Cytokeratin (CK). Immunohistochemical
tests for Estrogen and Progesterone receptors are
often performed in order to conrm breast origin
of the tumor & differentiate from metastasis
originating from lung or gastrointestinal tract
tumor.
Case Report:
A 69 years old female with family history of breast
cancer in mother (at age 65) and sister (at age 67)
presented with a self palpable mass in the right
breast. Mammography revealed a nodular mass
with clustered micro-calcications in the upper
outer quadrant of right breast. An ultrasound
guided biopsy revealed a high grade carcinoma
with inltrating nests and sheets of tumor cells
showing enlarged nuclear cytoplasmic ratio,
hyperchromatic nuclei and increased mitotic
activity. Immunohistochemistry results were
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positive for Chromogranin A, Synaptophysin and
negative for CK8/18 and p63. CK5 and CK7 were
predominately negative with rare staining cells.
Based on these ndings a diagnosis of large cell
neuroendocrine carcinoma of the breast was
made. Follow up mastectomy revealed invasive
tumor mixed with areas of ductal carcinoma in situ
(~15%). By immunohistochemical analysis, the
invasive tumor stained positively for E-Cadherin;

negatively for GCDFP-15, Mammaglobin and
TTF-1. Prognostic marker study showed Estrogen
Receptor positive (95%), Progesterone receptor
positive (92%), Her- 2 IHC negative (1+
positivity), Proliferative index by Ki-67 low (0%)
and p53 negative (0%). Based on above ndings
tumor was reclassied as invasive ductal
carcinoma with neuroendocrine features, Bloom
Richardson Grade 2/3.

Fig.1: H&E staining (Grade 3) of Large Cell
Neuroendocrine Carcinoma of the Breast

Fig. 2: Estrogen Receptor: Positive (95%)

Fig. 3: Progesterone Receptor: Positive (92%)

Fig. 4: Chromogranin- A: Positive

Fig.5: Synaptophysin: Positive

Fig.6: Cytokeratin 7: Rare Positive Staining Cells
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Discussion:
Our case describes a not so uncommon situation in
Pathology practice where a breast tumor exhibits
specic (in this case neuroendocrine)
differentiation features. The differential diagnosis
is between invasive ductal carcinoma with those
specic (neuroendocrine) features and primary
neuroendocrine carcinoma of the breast. This
situation becomes more challenging due to the
small size of core biopsies available for primary
diagnosis and the wide panel of stains and markers
required for accurate categorization. Primary
biopsy of this patient revealed a neuroendocrine
carcinoma of the breast. This was supported by the
absence of in situ component, positive staining of
neuroendocrine markers and predominately
negative cytokeratin staining. There was no
history of lung mass or any other primary in this
patient. However, the mastectomy specimen had
larger quantity of tumor making it easier to
evaluate. Also, the mastectomy specimen showed
multiple foci of ductal carcinoma in situ and
classical invasive ductal carcinoma (pure
neuroendocrine carcinoma was <50%). Case was
referred to a tertiary level hospital (Beth Israel
Deaconess Medical Center, The teaching hospital
of Harvard Medical School) and was conrmed as
invasive ductal carcinoma with neuroendocrine
features. Beth Israel Deaconess Medical Center
additionally performed Cytokeratin (AE1/AE3)
stain, which showed positive staining whereas CK
8/18 and CK5 were negative.
PNEC of the breast is rare and only about 30 cases
have been reported to this date [5]. The WHO
categorizes neuroendocrine tumors into three
histological categories – 1) solid carcinoid like, 2)
large cell type, and 3) small/oat cell type [3]. The
neuroendocrine tumors of the breast occur most
often in older women who display positivity for
c
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Estrogen Receptor [6]. diagnosis of primary
neuroendocrine carcinoma of the breast is
supported by the absence of an in situ component.
Also important is to exclude the possibility of
metastatic neuroendocrine carcinoma from the
more common pulmonary or gastrointestinal
sites. There is always the discrete possibility of the
large cell neuroendocrine breast carcinoma to be
metastatic rather than primary and computerized
tomography is recommended to completely rule
out the presence of an extra-mammary primary
sites [7, 8].
Targeting these neuroendocrine lesions by means
of immunohistochemical stains should always be
done to support the diagnosis. It is a common
practice to use cytokeratins (AE1/AE3, CAM 5.2
or CK7) and neuroendocrine differentiation
indicators such as grimelius stain, synaptophysin,
CD56, Leu 7, serotonin, bombesin and
chromogranin A or B [9-12]. Small cell/oat type
carcinoma shows positive staining for TTF-1
(nuclear staining) and CAM5.2 (perinuclear dots).
Carcinoid is usually negative for keratin. For
invasive ductal carcinoma with neuroendocrine
differentiation, very helpful ndings include 1)
presence of in situ ductal carcinoma which can be
highlighted with basal (CK5/6) and/or
myoepithelial markers (p63 and SMMHC) and 2)
presence of diffuse cytoplasmic cytokeratin
staining. Estrogen and progesterone receptors (ER
and PR) are positive in the vast majority of welldifferentiated tumor cells and in >50% of poorly
differentiated/ small cell carcinomas. To perform
all studies on a small core biopsy specimen is
difcult which may not show representative areas
at all times. In such situations, it is reasonable to
discuss the above-mentioned possibilities with the
clinician and recommend further studies on the
excision specimen.
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