
NET della mammella:  
realtà o fantasia 

Roberto BALDELLI M.D., Ph.D. 
 

“Regina Elena”, Italian National Cancer Institute, 
Rome 

 
Unit of  Endocrinology 

 

baldelli@ifo.it 





Unità Operativa di Endocrinologia 

•  Tumors arising from enterochromaffin cells located  
in neuroendocrine tissue throughout the body1 

•  NETs can be functional or nonfunctional  
and include a heterogeneous group  
of  neoplasms2,3 

–  Gastroenteropancreatic neuroendocrine tumors  
(GEP-NETs)3 

–  Islet cell tumors2 

–  Pheochromocytoma/paraganglioma2,3 

–  Poorly differentiated/small cell/atypical  
lung carcinoid2 

–  Small cell carcinoma of  the lung2,3 

–  Merkel cell carcinoma2,3 

References: 1. Caplin ME, Buscombe JR, Hilson AJ, Jones AL, Watkinson AF, Burroughs AK. Lancet. 1998;352(9130):
799-805. 2. National Comprehensive Cancer Network. Neuroendocrine tumors. In: NCCN Practice Guidelines in 
Oncology: Neuroendocrine Tumors. V.1. 2008. 3. Modlin IM, Kidd M, Latich I, Zikusoka MN, Shapiro MD. Gastroenterology. 
2005;128(6):1717-1751. 
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NET incidence  
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Cromogranin A 

Synaptophysin 

Rare cases of  NET 
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Classification 
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Sigfrid Oberndorfer in 1907  
("des Karzinoide des Dundarms" in "Virchow Archive")  

Classification 
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Classification 
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Classification 



 
Well differentiated 
Neuroendocrine tumor – grade 1 
Neuroendocrine tumor – grade 2 
 
 
 
 
Poorly Differentiated 
Neuroendocrine Carcinoma – Grade 3 – small cells 
Neuroendocrine Carcinoma – Grade 3 – large cells 

Bosman et al, IARC , 2010 
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Classification 
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Classification 
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Classification 



 T indicates tumor classification; N, lymph node 
status; M, metastatic status. 

 
 T0 indicates no evidence of primary tumor; Tis, 
tumor in situ/dysplasia (size <5 mm); T1, gastric 
or duodenal tumor invading the lamina propria 
or submucosa and size <10 mm or pancreatic 
tumor limited to the pancreas and size <20 mm; 
T2, gastric or duodenal tumor invading the 
muscularis propria or subserosa, or size >10 
mm, or pancreatic tumor limited to pancreas 
and size between 20 mm and 40 mm; T3, gastric 
or duodenal tumor penetrating the serosa, or 
duodenal tumor infiltrating the pancreas, or 
pancreatic tumor limited to pancreas and size 
>40 mm, or pancreatic tumor invading the 
duodenum or the common bile duct; T4, gastric, 
duodenal, or pancreatic tumor invading 
adjacent structures. 

 

 N0 indicates absence of regional lymph node 
metastasis; N1, invasion of regional lymph 
nodes. 

 

 M0 indicates absence of distant metastasis; M1, 
presence of distant metastasis. 

 
 
 
 
 
 

 
 

Stage T N M 

0 Tis N0 M0 

I T1 N0 M0 

IIA T2 N0 M0 

IIB T3 N0 M0 

IIIA T4 N0 
 

M0 

IIIB Any T N1 M0 

IV Any T Any N M1 

Rindi et al. Virchows Arch, 2006 Unità Operativa di Endocrinologia 

Classification 
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Classification 
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WHO Classification NETs by Diagnostic Factors 

WHO 
classification 

Well-differentiated 
neuroendocrine tumor 

Well-differentiated 
neuroendocrine 

carcinoma 

Poorly 
differentiated 

neuroendocrine 
carcinoma 

Biological 
behavior 

Benign or uncertain 
malignancy Low malignancy High 

malignancy 

Metastases – + + 

Ki-67 index (%) <2 >2 >10 

Infiltration, 
angioinvasion 

– + + 

Tumor size ≤2 cm 

>2 cma 
>2 cm 

>3 cma Any size 

Prognosis of  Patients With NETs 

Good Poor 

Prognosis 
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Epidemiology 

Neuroendocrine tumors of  the breast are rare, accounting 

for: 

 

1.  Represente about 2-5 % of  all breast cancer  

2.  less than 1% of  all neuroendocrine tumors 

3.  Most patients are in the 6th or 7th decades of  life 

4.  Neuroendocrine differentiation also occurs in male 

breast carcinoma 
Focal neuroendocrine differentiation can be found in 

different histological types of  breast carcinoma including in 

situ and invasive ductal, lobular, colloid or papillary breast 

cancer. 
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Definition 

The WHO (2003) defines neuroendocrine tumours (NETs) of  the 

breast as primary neuroendocrine carcinomas (NECs) 

exhibiting morphological features similar to NETs of  both the 

gastrointestinal tract and the lung, and in which greater than 

50% of  the cell population expresses NE markers 

(chromogranin A and synaptophysin).  
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Definition 

A)  Hematoxylin and eosin section shows nested growth pattern.  
B)  Immunohistochemical staining of  chromogranin confirms the NE 

differentiation of  the tumor. 
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Classification 

The histogenesis of  B-NET is thought to arise from 

endocrine differentiation of  a breast carcinoma 

rather than endocrine cells of  the mammary 

tissue.  

 
B-NET include: 

 

1.   solid neuroendocrine carcinoma 

2.   large-cell neuroendocrine carcinoma 

3.   small-cell carcinoma.  
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Classification 

(A) Microscopic finding showed infiltrating nests of  small cells in fibrotic stroma. 

Tumor cells had small hyperchromatic nuclei and scanty cytoplasms (H&E, ×200). 

(B) Immunohistochemical stain showed strong positivity of  tumor cells for neuron-

specific enolase (×400) 
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Classification 

Microinvasivo                        Invasivo 
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Clinical characteristics 
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Clinical characteristics 
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Radiological Findings 

(A)  Sonography showed small irregular hypoechoic lesion with angular margin and 

spiculations (arrows).  

(B) Mammography showed ill-defined hyperdense mass in left subareolar area 

which was adherent to areola. Nipple retraction, diffuse skin thickening, and 

multiple enlarged lymph nodes in left axilla were noted with shrinkage of  volume 

of  left breast.  

(C) Sonography showed irregular hypoechoic mass with invasion to nipple (arrows). 
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Radiological Findings 

B.Sonography reveals irregularly shaped, microlobulated 
marginated, heterogeneously echo-textured mass with posterior 

enhancement.  

C.Increased vascular flow is noted on color Doppler scan.  

D.There is enlarged lymph node with cortical thickening and loss of  

fatty hilum in right axilla. 
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Radiological Findings 

A. Mammography shows high-density mass with ill defined margin in 

subareolar area of  right breast. Enlarged axillary lymph node is noted 

in right mediolateral oblique view (arrow). 
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Radiological Findings 

E. On non-fat-saturated T1 weighted sequences, mass shows 
heterogeneously low signal intensity.  
 
F. On non-fat-saturated T2 sequences, central portion of  mass 
shows intermediate to high signal intensity (arrows). 
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Radiological Findings 

G. On post-contrast, subtraction image obtained two minutes after 

administration of  gadolinium contrast (left) and kinetic curve (right) 

derived from signal intensity measurements in selected region within 

lesion (middle), there is rapid initial enhancement of  peripheral 

portion as well as washout in delayed phase. 
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Radiological Findings 



Unità Operativa di Endocrinologia 

 
 

Functional study in vivo 
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Functional study in vivo 
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Functional study in vivo 
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Basic research on cell cultures 
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Basic research on cell cultures 
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Basic research on cell cultures 

Representative flow cytometry analysis displaying apoptosis and necrosis after 
exposure to SSTR2 agonist in breast cancer cells. Cells were harvested and treated 
with SSTR2 agonist.  
 
The percentage of  apoptosis (lower right quadrant) and necrosis (upper right 
quadrant) was evaluated in MCF-7. 
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Prognostic Factors 

There is no consensus if  B-NET have better or worse prognosis 

than the other breast tumors.  

 

1.  Solid neuroendocrine carcinoma is considered to be a well-

differentiated neoplasia. Some authors have proposed that 

patients with a solid carcinoma have a better prognosis. 

2.  Small-cell and large-cell carcinomas are poorly differentiated 

lesions. 

3.  Mucinous differentiation and positivity for estrogen and 

progesterone receptors are also favorable prognostic factors.  
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The breast tumor cells were reactive to: (A) estrogen receptor; (B) 
progesterone receptor. Tumor cells (80%) were reactive to Synaptophysin (C) 
and 60% were reactive to Chromogranin A (D). 

Prognostic Factors 
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Prognostic Factors 

Compared with invasive ductal carcinoma, B-NET 

is more aggressive with a higher tendency for local 

and distant recurrence and poorer overall survival. 
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The study of  Tian et al with 74 cases of  B-NET, gave prognostic 

significance to the tumor size, regional lymph node status, 

lymphovascular invasion, and Ki-67 proliferation index for overall 

survival and distant recurrence-free survival. 

Prognostic Factors 
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Prognostic Factors 
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Prognostic Factors 

Studies of  prognostic factors in mammary NECs confirm 

the importance in predicting survival outcomes in these 

patients (indipendent prognostic factors): 

 

1. tumor size      T 

2. regional lymph node status   N 

3 .  K i  6 7           

proliferation 
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Prognostic Factors 

The data further suggest that some prognostic features for 

mammary carcinomas may not carry the same importance in 

mammary NECs due to natural differences in the architecture of  

these unusual tumors.  

 

Finally, Ki-67 proliferation index could be identify as an important 

prognostic marker for OS in mammary NECs; its routine evaluation 

in these tumors may provide more valuable information. 
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THERAPY 

NECs were treated similarly to non neuroendocrine breast 

cancer, but they failed to respond as well to conventional 

therapies for breast cancer including hormonal manipulation, 

chemotherapy, and radiation. 
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  Median survival  
of  patients with 
metastatic carcinoids 
treated at “centers of  
excellence” is more than 
3 times higher than 
median survival of  
patients with NETs in 
SEER database 

 
 

Median survival of  patients 

Multidisciplinary approach 
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