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			Abstract

			Primary small cell breast carcinoma represents less than 1% of breast cancers. Due to its rarity, there are no uniformly accepted guidelines for treatment. Its prognosis is varied being generally regarded as worse than that of most breast cancers and it poses unique diagnostic challenges. We present a case of primary small cell breast cancer, rationale for our management strategies with reference to the published literature to serve as a guide to the management of this rare cancer of the breast.

			Keywords: Neuroendocrine breast cancer; Small cell breast carcinoma; Treatment of small cell breast carcinoma

		

		
			Introduction

			Neuroendocrine Breast Cancers (NEBC) are reported in approximately 1% of all breast cancers with the small cell variety being the rarest and most poorly differentiated subtype [1]. Although neuro endocrine malignant tumors are frequently of pulmonary origin [2], extrapulmonary sites of this malignancy are reported in most other organs such as the GI tract, trachea ,larynx, bladder, prostate, cervix, ovaries [2]. In the breast, although the exact histogenesis of these tumors is unknown, they are thought to arise from aberrant differentiation of a neoplastic stem cell or less likely derived from neural crest cells that migrate to the breast or originate in neuroendocrine cells of the breast [3] .There are many conflicting reports on the prognosis of NEBC, some reports suggesting that they are less aggressive than the usual invasive ductal carcinoma [4] while others suggest a poorer prognosis [3]. As in invasive ductal carcinoma, high grade, larger tumor size, the presence of lymph node and distant metastasis are associated with poorer prognosis. The small cell subtype of NEBC is however generally associated with a poorer prognosis [5]. As described in our case presentation to follow, specific criteria must be met before a diagnosis of primary small cell breast carcinoma is made, first of all to exclude a lung or other primary source and to confirm that the immunohistochemical features are in keeping with a breast primary.

			Case History

			Mrs KB is a 37 year old premenopausal previously healthy mother of 3 breast fed healthy children. She presented to our facility in July 2018 with a 6 month history of an enlarging tender clinically hard, solid irregular but mobile right breast mass. Ultrasound and mammography demonstrated a 6.6cm irregular mass with architectural distortion, with no muscle or chest wall involvement. Bilateral benign appearing axillary nodes were noted and a 1.7cm benign appearing mass in the left breast. Trucut biopsy of the left breast mass showed fibro adenomatous changes with no evidence of atypia or malignant cells but trucut biopsy of the right breast mass showed small to medium sized hyperchromatic cells with frequent mitotic figures, focal necrosis with scattered large pleomorphic cells consistent with a high grade small cell carcinoma see Figure 1. The cells tested positive for Chromogranin and Synaptophysin and were triple negative (Estrogen receptor, Progesterone receptor and Her2 Neu2 negative). Further immune markers using specific stains to rule out a thoracic or pulmonary origin of the cells TTf1 see Figure 2 and to confirm the mammary origin of the cells of the tumor GATA-3 see Figure 3 were used to confirm that the cells of the tumor were primarily breast in origin.
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							Figure 1: Trucut biopsy of the right breast mass showed small to medium sized hyperchromatic cells with frequent mitotic figures, focal necrosis with scattered large pleomorphic cells consistent with a high grade small cell carcinoma.
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							Figure 2: Immune markers using specific stains ruled out a thoracic or pulmonary origin of the cells (TTF1 negative).
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							Figure 3: To confirm the mammary origin of the cells of the tumor GATA-3 were used to confirm that the cells of the tumor were primarily breast in origin.

						
					

				
			

			Preoperative CT scan of the Chest, Abdomen and Pelvis showed no evidence of metastatic disease in the lungs, liver, bone or other lymphatic beds in the chest or abdomen and further confirming the absence of a primary small cell carcinoma of the lung. A separate CT scan of the head also showed no evidence of an intracranial lesion. At our Multidisciplinary Tumor Board Rounds, the consensus was to proceed to neoadjuvant chemotherapy starting with Cisplatin and Taxotere. After 2 cycles of this chemotherapy regime there was a dramatic decrease in the size of the tumor from 6.6cm to 1.7cm and the decision was made to proceed to mastectomy and Axillary clearance with the plan to proceed to adjuvant therapy after surgery followed by a full 5 weeks course of external chest wall radiation. The pathology report post mastectomy described the same types of cells as in the biopsy with clear margins and all 10 recovered axillary nodes tested negative for metastasis and the repeat routine Immunohistochemistry stains showed triple negative disease.

			She has completed the full course of chemotherapy and radiotherapy. A one year follow up CT scan of the chest abdomen and pelvis done in August 2019 again showed no evidence of metastatic or mammary cancer. The patient continues to maintain her weight, with good appetite and no clinical evidence of cancer.

			Discussion

			Recognizing the very low frequency of the diagnosis in our described patient we sought available information in the literature to guide our management strategy. Not surprisingly, there was a lack of consensus from our review, particularly in the realm of specific therapy for this form of breast cancer because most of the reported literature are on case studies with no large randomized clinical trials. The literature was very helpful in emphasizing the importance of making the correct diagnosis. We are confident that we have made the correct diagnosis by obtaining a reliable tissue sample in the form of a core needle biopsy and to have the specimen examined thoroughly by at least 2 very experienced competent pathologists who identified the role of specific immunochemistry markers-positive for synaptophysin and chromogranin as well as negative TTf1 marker to rule out a lung source and positive GATA-3 markers confirming breast as the primary source of the cancer [3].

			Another feature recommended in the diagnostic work up is aimed at excluding another primary source of NEBC [6]. In our case, CT scan of chest abdomen and pelvis, mammogram and ultrasound as well as Head CT showed no other source for a primary or secondary site of the breast tumor. Additional imaging such as PET scan and MRI are reported in some of the case reports but we did not think this would add to the clarity of the diagnosis, especially in a low income environment such as ours where cost could be a factor in managing our patients through additional expensive imaging.

			In searching the literature for guidance on therapy specific for primary small cell carcinoma of the breast, there is no consensus on the role and type of surgery, neoadjuvant and adjuvant chemotherapy or radiotherapy because most of the literature consists of isolated case studies. The largest population based series by Hare et al involved 199 cases comparing small cell breast carcinoma with small cell carcinoma of the lung [7].

			The role and type of chemotherapy

			Although neoadjuvant chemotherapy is being used increasingly for T1 and T2 tumors of the breast [8] this form of therapy is still used traditionally for locally advanced (T3 and larger) lesions. In our case, the patient met criteria for locally advanced breast carcinoma so the decision to proceed to neoadjuvant therapy was justified. There is no consensus on the type of chemotherapy to use. Regimens for invasive ductal carcinoma are applied to NEBC by many [9] including anthracycline based therapy with varying results [8]. Cisplatin based chemotherapy as in small cell carcinoma of the lung is also recommended by many [10]. In our patient Cisplatin with Taxotere was used after discussion among our medical oncologists. Our decision was made easier when the patient had such a dramatic positive response. If the response was not positive we were prepared to pursue other alternative regimens after further discussions among our group. Because of the prohibitive cost of utilizing genomic panel technology for predicting likelihood of response to chemotherapy we did not pursue this option for selecting the type of chemotherapy for our patient. 

			The role and type of surgery

			As with chemotherapy, the role of breast conservation surgery versus mastectomy is controversial. Increasingly, surgeons are using breast conservation surgery after downsizing of tumor with neoadjuvant therapy [11]. Despite the dramatic decrease in size with neoadjuvant therapy we discussed the surgical options with the patient but recommended mastectomy which she accepted because of the lack of data on breast conservation surgery for locally advanced small cell breast carcinoma. We also discussed the role of breast reconstruction but decided that this will be revisited after at least 2 years of disease free survival.

			 The role of endocrine therapy

			Many of these tumors are estrogen receptor positive and most are Her2Neu2 negative [1] so in ER positive tumors, antiestrogen therapy is frequently applied as in regular invasive ductal carcinoma. Our patient had triple negative disease so no endocrine therapy was recommended.

			Conclusion

			Primary small cell breast carcinoma is rare with very limited literature to guide management. We have presented a case history to explore the decision making process in this cancer, giving our rationale for our therapeutic decisions of prime importance is differentiating primary small cell carcinoma from other pulmonary or extrapulmonary sources utilizing expertise in pathologic assessment including immunohistochemistry and biomarker profiles as well as imaging modalities. There seems to be a role for neoadjuvant chemotherapy at least for T2 and larger tumors .There also seems to be a role for breast conservation surgery but patients should be informed about the lack of consensus in this very rare disease and unless the patient feels strongly otherwise, we would recommend mastectomy with axillary node sampling.

			The type of chemotherapy is also controversial including neoadjuvant chemotherapy. We would recommend neoadjuvant therapy for locally advanced disease and reserve neoadjuvant therapy for early disease on an individualized basis after consulting with colleagues and the patient because of lack of clarity in the literature. Except for triple negative disease as our patient had, it seems appropriate to recommend antiestrogen therapy in estrogen positive tumors as in invasive ductal carcinoma. Finally, although this is not stated clearly in the literature we will consider offering all modalities of treatment i.e. surgery, radiation and chemotherapy in all these patients because of the lack of consensus arising from the small numbers of cases and the prohibitive cost of utilizing genomic profiling to more precisely predict response to specific chemotherapy. Whereas all therapeutic modalities have their risks, these are usually not life threatening if applied with caution, whereas omission of a possibly beneficial therapeutic modality because of lack of supporting data could adversely affect outcome.
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