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Abstract

Primary neuroendocrine carcinoma (PNEC) of breast was an unknown pathologic entity till
recently due its rare incidence and lack of definitive criteria for diagnosis. We present a case
of PNEC of breast in a middle aged lady. A 34 years lady presented with a breast lump since
I month, who underwent modified radical mastectomy with axillary clearance. Histopathological
diagnoses were infiltrating ductal carcinoma-neuroendocrine (NE) type. Immunohistochemistry
showed estrogen, progesterone positivity and NE markers positivity in more than 50% of tumor
cells for chromogranin, synaptophysin, neuron specific enolase. On further investigation by
whole body computed tomography and magnetic resonance imaging revealed no extra mammary
primary tumor. Hence the diagnosis of PNEC of breast was confirmed. Patient received chemo

and hormonal therapy and doing well after 6 months of follow up.
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Introduction

Primary neuroendocrine carcinoma (PNEC) of breast
were an unknown entity till recently because of its rare
incidence accounting to only 2-5% of breast carcinoma and
lack of definitive diagnostic criteria.*? The World Health
Organization (WHO) Classification of tumors in 2003 defined
neuroendocrine carcinoma (NEC) of the breast as having more
than 50% neoplastic tumor cells expressing neuroendocrine
(NE) markers.?! These tumors are usually seen in elderly
women around sixth or seventh decade of life as reported in
literatures.™® Herein we report a case of primary NCE of breast
in a middle aged lady.

Case Report

A 34 years lady, presented with history of breast lump since
1 month. On examination, a hard non tender lump of size
3 cm x 3 cm was noted below the nipple and areola. Clinically,
the case was diagnosed as fibroadenoma. Fine needle
aspiration cytology was done and reported as breast carcinoma.
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Mammography showed ill-defined irregular hypoechoic
mass mentioning Breast Imaging-Reporting and Data
System fifth category as malignant. Laboratory investigation
like complete blood counts, liver and Kidney function tests
were within normal limits and serological tests for human
immunodeficiency virus, Hepatitis B surface antigen, Venereal
Disease Research Laboratory test was negative. Patient
underwent modified radical mastectomy (MRM) with axillary
clearance. Specimen of MRM with axillary pad of fat measured
16 cm x 9 cm x 3 cm. On dissection, there was a grey white
irregular mass measuring 2.5 cm x 2 cm below the nipple
and areola with areas of necrosis and cystic change. Adjacent
breast tissue showed rubbery grey white fibrocystic areas.
Thirteen lymph nodes were identified in axillary pad of fat.
Histopathological examination of H and E sections showed
tumor cells arranged in diffuse sheets, clusters and at places
trabecular pattern separated by thin fibrous septae. Individual
cells were uniform in shape and size with increased nuclear
cytoplasmic ratio, hyperchromatic nucleus and scant cytoplasm.
[Figure 1a and b] Areas of mucin and necrosis are seen.
Adjacent breast tissue revealed in-situ component composed
of similar cells as seen in main tumor. All thirteen lymph
nodes showed sinus histiocytosis. By immunohistochemistry,
tumor cells were positive for estrogen [Figure 2], progesterone
receptors and cytokeratin (CK) 18. More than 50% of tumor
cells were positive for NE markers like chromogranin A,
synaptophysin and neuron specific enolase (NSE) [Figure 3].
Her 2/neu, S-100, Epithelial Membrane Antigen, CK 14, 7.5/6
were negative. Ki 67 proliferative index was less than 5%. So,
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the provisional diagnosis was infiltrating ductal carcinoma-NE
type breast and its’ the molecular type was luminal A. Further
investigations were done to rule out metastatic NEC. Hence
computed tomography and magnetic resonance imaging
head and neck, chest and abdomen were done and found no
extra-mammary primary tumor. So, the final diagnosis of this
case was Grade 1 solid primary NEC of breast with free all
dissected lymph nodes-Stage 2A (pT2NOMO). The patient was

Figure 1: (a,b) Tumour cells arranged in diffuse sheets, clusters
and at places trabecular pattern separated by thin fibrous septae
(H and E, x100 and x400)

Figure 2: IHC stained section showing estrogen nuclear staining (x400)

Figure 3: IHC stained section showing more than 50% of cells positive
for synaptophysin cytoplasmic staining (x400)

given adjuvant chemotherapy-(cyclophosphamide, adriamycin
and 5-fluorouracil) and hormonal therapy (Tamoxifen). During
6 months of follow-up, no local recurrence or metastasis was
encountered.

Discussion

The existence of mammary tissue NE cells was shown by
\olger in 1947, later in 1977 Cubilla and Woodruff were the
first to describe PNEC of breast.l®! They were initially named
as argyrophilic breast carcinoma, breast carcinoid tumor or
endocrine carcinoma, but after WHO laid the definitive criteria
they labeled them as PNEC of breast.>? The histogenesis
of the tumor is still unclear; few postulated it to arise from
endocrine differentiation of breast carcinoma rather than
pre-existing endocrine cells in the breast. Others thought that
they arise from multi potential stem cells which differentiate
along NEC phenotype.t7

Small cell carcinomas are usually seen in lungs but also noticed
in other extrapulmonary sites like stomach, small intestine,
uterus, cervix, pancreas, larynx, trachea, prostate and breast.™!
The diagnosis of NEC primarily originating from breast can
be confirmed by in-situ component and immunostaining for
estrogen and progesterone receptor positivity as noted in
our case, but many published cases lacked this finding.[*¢®l
Extensive literature search shows commonest age noted
with NEC breast tumors were in sixth and seventh decade of
life,*359 authors to the best of knowledge are first to report
in the third decade [Table 1].

WHO classified NEC of breast as solid NEC, atypical
carcinoid tumor, small cell/oat cell carcinoma and large cell
NEC.[ Histopathologically the tumor cells are arranged in
sheets, ribbons and cords. Individual cells are uniform with
round to ovoid nucleus, salt and pepper chromatin and scant
cytoplasm.®! Immunohistochemistry shows more than 50%

Table 1: Reported cases of primary neuroendocrine
carcinoma of breast

Author Age of the Histopathology
patient diagnosis
Bigotti et al., 2004 56 years Small cell PNEC
of breast
Adegbola et al., 200519 3 cases 46 years  Small cell PNEC
60 years of breast
61 years
Yaren et al., 2007 76 years PNEC of breast
Akhtar et al., 2009 40 years PNEC of breast
Stita et al., 2009 64 years Solid PNEC of
breast
Wei et al., 20105 74 cases Solid PNEC of
(study period breast
from 1984-2008) Atypical carcinoid
63 years Large cell PNEC
(median age)
Watrowski et al., 2012011 56 years PNEC of breast

PNEC: Primary neuroendocrine carcinoma
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tumor cells positive for NE markers like chromogranin,
synaptophysin and NSE. Similar features were evident in our
case. Akhtar et al., reported that grimelius staining is specific
and shows argyrophilia in NEC, on electron microscopy
electron dense granules are demonstrated. Metastatic NEC
to breast have also been reported hence CT of thorax, head
and neck and abdomen should be done to rule out primary
in the lung or other sites,** which was carried out in our
case and found no abnormalities. Hoang et al.,*? studied
the molecular features of two cases of primary small cell
carcinoma which revealed identical molecular alterations
at multiple chromosomal regions including Breast Cancer
gene 1, BRCA-2, p53 and retinoblastoma gene loci. Weigelt
et al. stated that out of six PNEC of breast, five NECs
were of luminal A subtype, whereas one NE tumor was of
luminal B phenotype.*®! Whereas Watrowski et al. studied
a single case of PNEC of breast and classified as luminal B
subtype also concluded that molecular classification helps
in therapeutic interventions.*!

The standard therapy for this case is controversial, and
treatment is limited to surgery such as MRM with axillary
clearance,*® which was performed in our case. Since receptor
positivity was determined adjuvant chemo and hormonal
therapy was considered.

Previous reports of literature mention that NEC breast
shows aggressive behavior compared to ductal carcinomas
with a higher propensity for local and distant recurrence.
But more recent data suggest this tumor has more favorable
prognosis. Higher grade, increased tumor size and regional
lymph node metastasis are associated with poor prognosis and
decreased disease free survival.®! Mucinous differentiation
and Estrogen/Progesterone receptors positivity are favorable
prognostic factors.l”? Clinical outcomes reported in literature
showed 15% of local recurrence by 5 years, with median
recurrence free time of 177 months and 34% risk for distant
recurrence within 5 years with median recurrence free time of
73 months among NEC patients. The common sites for distant
metastasis are bone and liver, other sites include lungs, brain,
pleura, mediastinal lymph nodes, adrenal glands, ovaries,
fallopian tubes, colon, ileum and pancreas.!

Conclusion

This is the first reported case of primary NEC of breast in
middle-aged lady in our institute and molecular genetic
analysis should be done in large case numbers to know the

early onset of this rare variant and also newer therapeutic
interventions.
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