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SUMMARY

Background: Carcinoid tumours most frequently develop in the gastrointestinal tract but have been described in many organs of the body. In 1977 the first cases were reported in the breast, followed by descriptions of argyrophilic carcinoid like, neuroendocrine mammary tumours by many investigators who performed immunohistochemical and ultrastructural examinations.

Materials and methods: The presence of neuroendocrine differentiation , defined as positive reactivity for three markers, neuron-specific enolase (NSE), chromogranin A and/or synaptophysin, has been evaluated in 7 patients with primary operable breast cancer. The patients has undergone treatment by either  simple mastectomy or wide local excision with biopsy sentinel node and/or dissection  limph node axillary associated with adjuvant therapy (chemotherapy, radiotherapy, endocrine therapy). 

Results: Five cases were positive for NSE, all for synaptophysin  and two for chromogranin A. No significant association was found between neuroendocrine differentiation and tumour size, grade, stage. The median follow up time for whole population was 24 months. Disease recurrence local occurred in 1patient (14%)  and distant metastases no were found. There was no significant difference in  overall survival.

Conclusions: In conclusion, breast primary neuroendocrine carcinoma, while very uncommon, is an aggressive breast carcinoma. Although no standard surgical therapy is available, wide excision local of the tumour with biopsy sentinel node and possible dissection lymph node seems to be appropriate in our case because the tumour no was large. 
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INTRODUCTION

Neuroendocrine tumors arise from cells able to produce and secrete peptide and amine, referred to as diffuse neuroendocrine system. Neuroendocrine cells show different hormonal profiles depending on their site of origin. Neuroendocrine tumors may be ubiquitous; most take origin in bronchus, appendix, rectum and jejunoileum, but they can be also found in lung, larynx, testis, ovary, cervix, prostate, pancreas and thymus.(1-15)

In 1947 Vogler (2) showed argyrophilic cells in normal breast tissue, lying among myoepithelial and epithelial (luminal and basal) cells. According to Vogler, argyrophilic cells belong to the diffuse endocrine epithelial system described in 1938 by  Feyrter (3).

The term “primary carcinoid tumor” of the breast was introduced by Cubilla and Woodruff in 1977 to characterize a group of neoplasms regarded as a new pathologic entity (4). Althought failing to detect argyrophilic granules in the normal breast epithelium, they concluded that the primary mammary carcinoid was a neuroendocrine neoplasm of the breast derived from the argyrophil cells of neural crest origin, presumibly migrated to mammary ducts.

In 2000 Sapino et al. showed in normal breast tissue argyrophilic chromogranin-A immunoreactive cells lying between myoepithelium and epithelium (5). However, few studies confirmed these data because there is no evidence of specific hormonal peptides in normal breast tissue. In gastrointestinal tract or in lung, endocrine cells are often present among exocrine cells and it is possible to find neuroendocrine hyperplastic or neuroendocrine benign and malignant neoplastic lesions. In breast tissue nor hyperplastic neither benign neoplastic lesions with neuroendocrine differentiation were ever found and all neuroendocrine lesions have been identified as carcinomas.

It is likely that neuroendocrine mammary carcinomas derive from progressive neuroendocrine differentiation in a subset of cancerous cells rather than from pre-existent endocrine cells (5)

Neuroendocrine differentiation  can be found in different histotypes of breast carcinoma, including in situ and invasive ductal, lobular, colloid, papillary breast cancer.

Clayton et al. detected the presence of argyrophilic and dense granules by electron microscopy in different histotypes of mammary breast cancer (6).

PATIENTS AND METHODS

From January 1996 to December 2006, 5280 women with breast disease underwent surgical treatment at the Breast Surgery Unit of the “G. Bernabeo” Hospital of Ortona (Department of Experimental Surgical and Clinical Sciences of University of Chieti “G. D’Annunzio”). 2600 cases were malignant neoplastic disease and only 7 carcinomas with neuroendocrine differentiation. All (7) patients underwent surgical treatment (modified radical mastectomy, segmentectomy with sentinel node biopsy and eventual axillary dissection). Adjuvant therapy (chemotherapy and/or radiotherapy and/or hormonal therapy) was performed at the Oncology Clinic, University of Chieti “G. D’Annunzio”.

Adjuvant therapy was not applied in only one case because patient’s age (93 years).

Patient’s clinical data are shown in Table 1

RESULTS

Data are available for 7 postmenopausal patients (mean age 68.4,  median 67 years, range 55-93 years). Mean pathological tumor size was mm 27.

Surgery for primary tumor was: simplex mastectomy for 1 patient; modified radical mastectomy for 1 patient; segmentectomy and axillary nodal dissection (positive sentinel node) for 3 patients; segmentectomy without axillary nodal dissection for 1 patient (negative sentinel node); quadrantectomy and axillary nodal dissection for 1 patient.

Nodes were positives in four patients (57%).

Immunohistochemistry positive reactivity for NSE was present in 5 patients (71%), for synaptophysin in  7 patients (100%) and for chromogranin-A in 2 patients (28%).

Immunohistochemical detection for ER and PR was significatively lower in NSE negative patients; no difference was found in patients with positive reactivity for more neuroendocrine markers.

Neuroendocrine features were found to be associated with invasive ductal carcinomas in 5 patients (71%) and with papillary carcinoma in 1 patient; 1 patient was found to have histological feature of well differentiated neuroendocrine carcinoma.

Median follow-up was 24 months (range 4-46 months). One patient relapsed two years after surgery; she underwent simple mastectomy (previous surgery being segmentectomy and axillary dissection). (table 2)

DISCUSSION

In the last ten years histological, ultrastructural and immunohistochemical studies have extended and modified our knowledge on endocrine system. New diagnostic technologies allow to distinguish pathological changes in endocrine cells; now it is possible to identify neuroendocrine features (morphologically and biochemically) associated to a great variety of histological type of mammary invasive carcinomas. Neuroendocrine differentiation in breast cancer has been found in ductal, lobular, mucinous, tubular and oat-cells carcinomas (7).

Some mammary carcinomas result immunohistologically reactive for adrenocorticotropic hormone (ACTH), bombesin, serotonin, prolactin, gastrin, vasoactive intestinal polypeptide (VIP), leukoencephalin, pancreatic polypeptide, -endorphin and substance P. ACTH, parathormone and calcitonin have been detected in biochemical tumour tissue assay (7). Probably ectopic hormonal secretion plays a role in regulation of local cellular proliferation. For instance some hormones like bombesin and insulin enhance whereas somatostatin inhibits cellular growth. Neurosecretory granules are probably turned out by the cells and link their receptor on the same cells (autocrine effect) or on the neighbour cells (paracrine effect) (8). 

In modern pathology argyrophil reaction have been replaced by immunohistochemistry and electron microscopy (9). Using antibodies against neuron-specific enolase (NSE), 16% to 50% of breast cancers presented positive reactivity even in absence of granules or  argyrophil reaction (9).

NSE is a member of dimeric isoenzyme enolase family. There are three subunit type: , and the different combination of these subunit characterize tissue specificity (9).  . 

The dimer can be found in neurons as well as in neuroendocrine cells; even if monoclonal antibodies positive reaction proves neuroendocrine differentiation, absolutely negative reaction doesn’t exclude it (9). In addition to NSE, it is possible to identify sinaptophisin and chromogranin-A in neuroendocrine cells by specific antibodies. These proteins have been recognized to be specific for neuroendocrine differentiation.

Sinaptophisin is a glicosylate trans-membrane protein that can be found in neurons and in normal and neoplastic neuroendocrine cells. Coexpression of sinaptophisin and chromogranin was found in about 50% of neuroendocrine carcinomas. Three types of chromogranin have been detected: chromogranin A, B and C or secretogranin II. Chromogranin-A and B are contained in dense granules matrix and probably are responsible for argyrophilic reaction in neuroendocrine mammary carcinoma. Chromogranin-B has been found in male argyrophilic mammary carcinoma and in post-menopausal female neuroendocrine breast cancer (5).

Chromogranin-A is the most specific marker to define neuroendocrine breast carcinoma. Several monoclonal and polyclonal antibodies are available. LK2H10 monoclonal antibody against chromogranin-A identifies most of neuroendocrine cells in breast cancer and rare neuroendocrine cells in normal breast tissue.

Papotti et al (10) have identified neuroendocrine cells immunoreactive for Gross Cistic Disease Fluid Protein (GCDFP-15).

Main reported morphological features in neuroendocrine breast cancer are:

· production of mucin, retained into the cells or secreted in extracellular milieu;

· presence of insular structures separated by fibrovascular stroma;

· low nuclear grade and granulous cytosol. (table 3)

There are no specific clinical features associated with mammary carcinomas that exhibit structural or histochemical evidence of endocrine differentiation, so most of the lesions are palpable tumors or can be detected by imaging.

Francois et al. (11) have evaluated 7 patients with neuroendocrine breast carcinoma. Female:male ratio was 6:1, median age, 55 years and  in 86% there was a palpable indolent mammary lump and no palpable axillary nodes. Surgery is still a very important step in management of neuroendocrine breast cancer according to lump dimension (lumpectomy with sentinel node biopsy to modified radical mastectomy).

Francois et al. (11) as well as Samli et al. (12) regard radical mastectomy the best surgery choice in neuroendocrine breast cancer probably because they examined patients with large (> cm 4) mammary lesions. Few cases reported in scientific trial do not allow to define the role chemotherapy and radiotherapy in the adjuvant setting. In past experiences of Yalcin et al. (13) radiotherapy played a role in pain palliation and optimal polichemotherapy schedule was streptozotocin plus 5-fluorouracil and doxorubicin.

Somatostatin and interferon have been used with contrasting results. Therapeutic use of metaiodobenzylguanidine (MIBG) has been tested in metastatic disease because MIBG is absorbed and concentrated in neuroendocrine breast cancer cells.

Histological grade is one of the most important parameter in disease clinical development. High grade neuroendocrine carcinomas show high proliferation rate and poor prognosis. Low grade neuroendocrine carcinomas with low proliferation rate are be consider to have a better prognosis. Another prognostic parameter is co-expression of neuroendocrine and non-neuroendocrine proteins such as glycoproteins and apocrine proteins. This capability is present in well differentiated mammary breast carcinomas while poor differentiated carcinomas don’t show it (14).

Sapino et al. (14) has shown that mucin producing carcinomas and pure apocrine carcinomas have a better prognosis with a 5 years overall survival longer than poor differentiated neuroendocrine carcinomas. Finally ER expression is an important prognostic parameter in neuroendocrine breast carcinoma and correlates to a long survival.

REFERENCES :

1) Van Laarhoven H. A.J., Gratama S., Wereldsma J.C.J.: Neuroendocrine carcinoid tumours of the breast: A variant of carcinoma with neuroendocrine differentiation. J Surg Oncol 1991; 46: 125-132

2) Vogler E: Uber das basilare Helle-Zellen-Organ der menschlichen Brustdruse. Klin Med 1947 ; 2: 159-168,.

3) Feyrter F: Uber diffuse endocrine epithelial organe. Leipzig: JA Bart 1938 

4) Cubilla AL, Woodruff JM: Primary carcinoid tumor of the breast. Am J Surg Pathol 1977; 1: 283-292

5) Sapino A. , Righi L. , Cassoni P.,  Capotti M, Pietribiasi F., Bussolati : Expression of the neuroendocrine phenotype in carcinomas of the breast. Semin. Diagn. Pathol. 2000, 17, 127-137

6) Clayton F, Ordonez NG, Sibley RK, Hanssen G: Argyrophilic breast carcinomas. Evidence of lactational differentiation. Am J Surg Pathol  1982; 6: 323-333

7) Nesland J.M., Holm R., Johannessen J.V., Gould V.E.: Neuroendocrine differentiation in breast lesions. Path. Res. Pract. 1988 ; 183, 214-221

8) Nesland J.M., Memoli V.A., Holm R., Gould V.E., Johannessen J.V.: Breast carcinomas with neuroendocrine differentiation. Ultrastruct Pathol 1985, 8; 225-240

9) Miremadi A., Pinder S.E., Lee A.H.S., Bell J.A., Paish E.C., Wencyk P.,Elston C.W., Nicholson R.I., Blamey R. W., Robertson J. F., Ellis I.O.: Neuroendocrine differentiation and prognosis in breast adenocarcinoma. Histopathology 2002, 40; 215-222

10) Papotti M, Macri L, Finzi G, Capella C, Eusebi V, Bussolanti G: Neuroendocrine differentiation in carcinomas of the breast: a study of 51 cases. Semin. Diagn. Pathol. 1989; 6: 174-188

11) Francois A., Chatikhine V.A.,Chevallier B., Ren G.S., Berry M., Chevrier A., Delpech B. : Neurendocrine primary small cell carcinoma of the breast. Am J Clin Oncol 1995; 18(2); 133-138

12) Samli B., Celik S., Evrensel T., Orhan B., Tasdelen I.: Primary neuroendocrine small cell carcinoma of the breast. Arch Pathol Lab Med 2000; 124 ; 296-298

13) Yalcin S, Zengin N, Tekuzman G, Kucukali T: Primary neuroendocrine tumor of the breast. Med. Oncol. 1997; 14, 121-123

14) Sapino A., Papotti M., Righi L., Cassoni P., Chiusa L., Bussolanti G.: Clinical significance of neuroendocrine carcinoma of the breast. Ann. Oncol. 2001, 12; S115-S117

15) Maluf HM, Korner FC: Solid papillary carcinoma of the breast, a form of intraductal carcinoma with endocrine differentiation frequently associated with mucinous carcinoma. Am J Surg Pathol.1995;19:1237-1244

N°
Age
Localization     
Size

N
M    
RE(%)     RP(%)



   of tumor
       of tumore


1
65
     QIE dx
    
 1.2 cm
1
0
X
  98
      98

2
93
     Qinf dx

    6 cm
3
X
X
  80
      90

3
80
     QSI  dx

    2 cm
1
1
X
  98
      98

4
50
     QSI  sn

 1.5 cm
1
1
X
  30
      30

5
69
     QSE dx

 2.5 cm
2
1
X
  98
      30

6
67
periareolar sup dx          4  cm
2
1
X
  40
      20

7
55
     QIE dx

 1.8 cm
1
0
X
  98
       5


Tab 1.Clinical’s data of patients 


1
Segmentectomy.+ Biopsy L.S.



Radiotherapy + Endocrine therapy

2
Mastectomy simplex





-
3
Segmentectomy + Biopsy L.S.+ Linfadenectomy
Endocrine therapy
4
Segmentectomy + Biopsy L.S.+ Linfadenectomy
CMF + Radiotherapy
5
Segmentectomy + Biopsy L.S.+ Linfadenectomy
Endocrine therapy
6
Mastectomy radical modified



Endocrine therapy
7
Quadrantectomy + Linfadenectomy


FEC + Taxotere +

Radiotherapy + Endocrine therapy

Tab.2 Surgery and therapy  adjuvant 


    Sapino e al[5]

 Papotti  e al.
[10]

  Maluf e al. [15]

Solid cohesive


  Type A (cohesive)

 Low grade ‘insular’





  Type E  (atypical carcinoid)





Alveolar



  Type F  (ILC confluent)

Alveolar lobular

Merkel cell-like/small cell

  Type G (small cell)

Small cell undifferentiated carcinoma 





  Type D (trabecular)

Solid papillary


  Type C (mixed A & B)

Solid papillary

Cellular mucinous

  Type B (mucoid)

Cellular mucinous


Tab. 3 Type of breast cancer NE [6]
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