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Abstract: Neuroendocrine tumors are rare, slow growing tumors derived from neuroendocrine cells, which are present throughout the 
body. Neuroendocrine tumors of the breast are rare, accounting for less than 1% of all breast cancers. Although some invasive ductal 
carcinomas of the breast show areas of neuroendocrine differentiation, the World Health Organization (WHO) recognized this category 
and defined mammary neuroendocrine carcinoma as expression of neuroendocrine markers in more than 50% of tumor cells. Reported 
here is a case of 52 years female presenting with lump in breast gradually increasing in size. Conventional Fine Needle Aspiration 
Cytology was done and features were suggestive of ductal adenocarcinoma with metastatic deposits to axillary lymph node and liver. 
Modified radical mastectomy was done and histopathologically, the tumor showed features suggestive of neuroendocrine tumor of 
breast. Immunohistochemistry was confirmatory showing positivity for synaptophysin. Being aware of the existence of this disease may 
allow for timely diagnosis and help the patient because misdiagnosing or underdiagnosing it may prevent optimal adjuvant treatment 
they need.  
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1. Introduction 

Neuroendocrine tumors are rare, slow growing tumors 
derived from neuroendocrine cells, which are present 
throughout the body; most commonly involving 
bronchopulmonary system and gastrointestinal system. 
Neuroendocrine tumors of the breast are rare, accounting for 
less than 1% of all neuroendocrine tumors.[1]In 2003, the 
World Health Organization (WHO) recognized this category 
and defined mammary neuroendocrine carcinoma as 
expression of neuroendocrine markers in more than 50% of 
tumor cells.Rest of the cases with neuroendocrine 
component were designated as carcinoma with 
neuroendocrine differentiation.[2]The presence of intraductal 
components is strong evidence for certifying the origin of a 
carcinoma as the breast.[3]

2. Case Report 

A 52 years old female without any prior medical history, 
presented with a lump in right breast for 4 months gradually 
increasing in size. On examination, a breast lump measuring 
8cmx6cm was present involving right upper outer and lower 
outer quadrant with engorged overlying veins. The lump was 
hard, non tender and was not adhered to underlying tissue or 
overlying skin. Solitary lymph node was palpated in right 
axillary region which measured 2cmx1cm and was firm, 
mobile and non-tender.However, the left breast appeared to 
be normal.  

Fine needle aspiration cytology (FNAC) of the breast lump 
as well as right axillary lymph node was done by 
conventional method. Smears from FNAC of right breast 
lump showed hemorrhagic background with round to oval 
malignant ductal epithelial cells in irregular clusters and 
some of them having plasmacytoid appearance. Nuclei of 

these cells were large, hyperchromatic with prominent 
nucleoli. Also seen were scattered malignant bare nuclei. 
The features of FNAC from breast lump were suggestive of 
ductal adenocarcinoma. Smears studied from right axillary 
lymph node showed metastatic depositsof above tumor. 
Thus a cytological diagnosis of ductal adenocarcinoma of 
right breast with metastasis to right axillary lymph node was 
made. 

Figure 1: FNAC smear from breast lump [(A): 10x, (B): 
40x] 
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In further work up of the patient, ultrasonography of 
abdomen revealed multiple heterogenous lesions in liver, 
largest measuring 13cmx 12.2cm noted in right lobe of liver. 
The lesion showed high vascularity. Ultrasonography guided 
FNAC of the liver lesion was done and the smears were 
cellular. The smears showed clusters of reactive hepatocytes 
along with neutrophils, lymphocytes and few stromal 
fragments. Amidst them were seen round to oval cells 
having plasmacytoid features in irregular clusters and acinar 
pattern. These cells showed large hyperchromatic nuclei 
with prominent nucleoli and moderate amount of cytoplasm. 
Thus, a cytological diagnosis of metastatic adenocarcinoma 
deposits was made.  

The patient was given 2 cycles of neo-adjuvant 
chemotherapy consisting of cyclophosphamide, doxorubicin 
and 5-flourouracil. The patient also received paclitaxel. It 
was followed by modified radical mastectomy. 

Histopathological examination of the mastectomy
specimenwas done. Histologically,sections studied showed 
tumor cells arranged in nested, organoid and acinar patterns 
separated by thin fibro-vascular connective tissue. Tumor 
cells showed round to oval nucleus with stippled(salt-
pepper) chromatin and one to two nucleoli with moderate 
amount of eosinophilic cytoplasmand focal areas of mucoid 
change. Tumor emboli were also seen at places. Thus, the 
features were suggestive of neuroendocrine tumor of breast.  

Figure 2: (A)Histopathological findings in neuroendocrine 
tumor of breast: Tumor cells showing moderate amount of 
eosinophilic cytoplasm, round to oval nucleus with stippled 

(salt-pepper) chromatin (H&E, 40x, 10x), (B) 
Immunohistochemistry showing Synaptophysin 

positivityImmunohistochemistry showing: (C) Estrogen 
receptor negativity and (D) Progesterone receptor negativity. 

Immunohistochemistry was done for confirmation which 
showed tumor cells positivity for neuroendocrine marker-
Synaptophysin in more than 50% of tumor cells. However, 
the tumor cells were negative for Estrogen receptors and 
Progesterone receptors. 
  
3. Discussion 

The existence of mammary tissue neuroendocrine cells was 
shown by Volger in 1947.[4]Later in 1977, Cubilla and 
Woodruff were the first to describe neuroendocrine 
tumorsofbreast.[5]They initially named these tumors as 
argyrophilic breast carcinoma, breast carcinoid tumor or 
endocrine carcinoma, but after WHO laid thedefinitive 
criteria they labeled them as Primary Neuroendocrine tumor 
of breast. The histogenesis of the tumor is still unclear;Some 
have postulated it to arise from endocrinedifferentiation of 
breast carcinoma rather than preexistingneuroendocrine cells 
in the breastwhile some stated that they arise from multi 
potential stem cellswhich differentiate along neuroendocrine 
phenotype.[6,7]
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Unlike other special types of breast carcinoma such 
astubular carcinoma (2% of invasive breast 
carcinomas),invasive cribriform carcinoma (0.5 to 3.5%), 
medullarycarcinoma (1 to 7%) and mucinous carcinoma 
(2%) thebiological behavior of neuroendocrine tumor of the 
breast and its treatmenthave not been well studied.[8]

The clinical presentation of the tumor is similar to ordinary 
breast carcinoma and usually the patients do not present with 
carcinoid syndrome even in presence of widespread 
disease.[9,10]

In cytological examination, smears are cellular with mainly 
dispersed uniform plasmacytoid cells with a coarse granular 
chromatin pattern resembling the cells of carcinoid or other 
neuroendocrine tumor. The cells may or may not stain 
positively for neuroendocrine markers like Synaptophysin 
and chromogranin. Distinction from ductal adenocarcinoma 
of no special type with dispersed and small, relatively 
uniform nuclei may not be possible without 
Immunohistochemistry but seems to be of no clinical 
significance as the behavior is same.[10]

The neuroendocrine component resembles lung and 
gastrointestinal neuroendocrine tumors. It is characterized 
by cellular monotony, nuclear palisading, pseudorosette 
formation, loss of cell cohesion, and abundant eosinophilic 
cytoplasm and nuclei with stippled („salt and pepper‟) 

chromatin.[11]

Immunohistochemical positivity for neuroendocrine 
markers: Synaptophysin, chromogranin and Neuron Specific 
Enolase has been obtained.[9,12]

The hormonal receptors (Estrogen and Progesterone 
receptors) are frequently positive, however they were 
negative in present case. In a study conducted on six patients 
of neuroendocrine tumor of breast, 6/7 cases (85%) were 
positive for Estrogen receptor and Progesterone receptor 
immunoreactivity. All the 7 selected cases (100%) were 
positive for synaptophysin or chromogranin in >50% tumor 
cells.[13]Another study has shown an Estrogen receptor and 
progesterone receptor positivity of 68%.[14]However, their 
expression in the breast does not suggest the evidence of 
mammary origin, the diagnosis is made if non mammary 
sites are confidently excluded or if an in situ component can 
be found.[15] Studies have shown that positive Estrogen 
status does not appear to confer a prognostic benefit as it 
does in other invasive mammary carcinomas.[14]

Studies have shown that Chromogranins are representative 
proteins contained in endocrine cells of various organs 
including some ductal cells of the breast. Homology 
between the BRCA1 protein and the chromogranins has 
been detected and suggests that chromogranin may play the 
role of tumor suppressor like BRCA1. Expression of 
BRCA1 significantly influenced the expression of 
chromogranin Awhile no factor significantly influenced to 
the expression of Chromogranin B. The survival curves of 
the patients with chromogranin A negative tumor indicated 
atendency to a poorer prognosis than that seen with 
Chromogranin Apositivetumor. The patients with 
Chromogranin Bnegativetumors demonstrated a 

poorerprognosis than seen with patients with Chromogranin 
Bpositivetumors. Chromogranin A and Chromogranin B
may mediate tumor progression through someunknown 
function besides the BRCA1relatedfunction.[16]

4. Conclusion 

Primary neuroendocrine tumor of breast is a rare tumor 
which can be easily overlooked preoperatively because of 
similar presentation with other breast carcinomas.  A
knowledge of existence of this entity allows timely diagnosis 
of the disease and thus proper treatment. Also, the homology 
between chromogranin and BRCA1 protein may lead to 
targeted therapy against these proteins in future.  
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