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Abstract

Background: Neuroendocrine breast cancer is a rare entity that was defined in 2003 by the World Health
Organization as a separate breast cancer subtype. The diagnosis of neuroendocrine breast cancer requires the
presence of neuroendocrine features in at least 50% of malignant cells, the exclusion of non-mammary primary
tumors, as well as the presence of an in situ component in breast histology. The treatment and prognosis of
neuroendocrine breast cancer are still not well established. Small cell carcinoma of the breast is a subtype of
neuroendocrine cancer, resembling small cell carcinoma of the lung. It has a very poor prognosis and warrants
treatment with platinum-based chemotherapy.

Case presentation: We herein report the case of a 47-year-old white woman with a left breast mass that was
found to be an early-stage, high-grade small cell carcinoma of the breast. Positron emission tomography-computed
tomography imaging excluded any other primary disease. Our patient underwent a left total mastectomy with
sentinel lymph node biopsy and received cisplatin-based adjuvant chemotherapy. Our patient remains free of
disease to date.

Conclusions: This case report sheds light on a rarely described disease and provides a comprehensive approach to
diagnosis and management. Neuroendocrine carcinoma of the breast is a well-defined histologic subtype of breast
cancer. Small cell carcinoma of the breast is a rare subtype of neuroendocrine breast cancer. Due to the rarity of
this entity, prognosis has still not been well established, and treatment has not been standardized, cisplatin-based
treatment has been used in this case similar to small cell carcinoma of the lung.
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Background
Neuroendocrine breast cancer (NEBC) is rare, with an
incidence of 0.3 to 1% of all breast cancers [1, 2]. Al-
though NEBC was first described more than 40 years
ago, it was not until 2003 that the World Health
Organization (WHO) defined NEBC as a separate sub-
type of breast cancer [3].
The diagnosis of NEBC should fulfill three criteria, ac-

cording to the WHO definition of the disease. First, im-
munohistochemistry should identify neuroendocrine
features in at least 50% of the tumor cells. Chromogra-
nin and synaptophysin are the immunostains most used
for NEBC diagnosis; CD56 and neuron-specific enolase
(NSE) lack specificity for NEBC in mammary sites,

especially because they are expressed in normal breast
tissue [4]. In cases where neuroendocrine features are
present in less than 50% of the tumor cells, the tumor
should be classified as breast carcinoma with neuroen-
docrine differentiation. It should be noted that focal
neuroendocrine differentiation within breast tumors is
common and has no prognostic significance [5, 6]. The
second criterion for the diagnosis of NEBC is the exclu-
sion of extra-mammary primary tumors, mainly in the
lungs and gastrointestinal tract, usually with the help of
imaging techniques other than breast imaging such as a
chest and abdomen computed tomography (CT) scan-
ning or positron emission tomography (PET-CT) scan-
ning. The third criterion is the presence of an in situ
component on breast pathology. Certain architectural
patterns such as papillary, nesting, or mixed should also
raise suspicion about the possibility of NEBC [7].
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The three histologic subtypes defined by the WHO are
well-differentiated neuroendocrine tumors; poorly differ-
entiated tumors, which include small cell carcinoma;
and invasive carcinoma with neuroendocrine features.
Small cell carcinoma of the breast has been very rarely

reported in the literature [8–11]. The largest population-
based series, by Hare et al., included 199 patients with
small cell carcinoma of the breast, who were compared
with patients with small cell lung carcinoma [12].
We report a case of a premenopausal woman diag-

nosed with primary small cell carcinoma of the breast,
summarizing the challenges associated with histogenesis,
prognosis, and treatment in neuroendocrine tumors of
the breast. This case report sheds light on a rarely de-
scribed disease and provides a comprehensive approach
to diagnosis and management.

Case presentation
A 47-year-old white woman, from Beirut, Lebanon, pre-
sented for general surgery consultation for a suspicious
left breast mass discovered on routine mammogram.
Our patient was premenopausal and had given birth to
two children whom she had breastfed for 6 months each.
She had had no previous medical problems and no pre-
vious surgeries. She had no family history of malignancy.
She said she used to take calcium and vitamin D supple-
mentation and denied taking oral contraceptives.
Our patient had no medical complaints. On physical

examination, there was a 3 cm mass in the medial mid-
dle aspect of her left breast, with no nipple retraction or
discharge, no changes in the overlying skin, and no palp-
able axillary lymph nodes. A digital mammogram
showed a 30×26×29 mm round mass at the junction of
the inner quadrants of the left breast.
An ultrasound-guided core biopsy of the lesion was

performed, and it showed a small cell neuroendocrine
tumor on pathology (Fig. 1). PET CT scan imaging and
brain magnetic resonance imaging (MRI) were con-
ducted to investigate the possibility of any other primary
diseases, and the results were negative (Fig. 2).
Our patient underwent a left total mastectomy and

sentinel lymph node biopsy. Four sentinel nodes were
retrieved using both the blue dye and the radioisotope
methods. Pathology revealed a high-grade small cell neu-
roendocrine carcinoma, a Ki-67 proliferation index of
50%, estrogen receptor-negative disease (Fig. 3), 20%
progesterone receptor-positive cells (Fig. 4), and negative
Her2/neu. Chromogranin, CD56, and synaptophysin
were all positive in more than 50% of tumor cells with
evidence of ductal carcinoma in situ (Fig. 5). The surgi-
cal margins were free of tumor, and the four sentinel
lymph nodes were negative. Our patient was diagnosed
with small cell carcinoma of the breast (stage IIA), and
she subsequently received adjuvant chemotherapy with

four cycles of cisplatin 80 mg/m2 on day 1 and etoposide
100 mg/m2 for 3 days, followed by four cycles of 5-
fluorouracil (5FU) 500 mg/m2, epirubicin 75 mg/m2, and
cyclophosphamide 500 mg/m2 (FEC).
Our patient has received adjuvant hormonal treatment

with tamoxifen for 10 months so far. She is on regular
follow-up in the cancer center, and she remains free of
disease to date.

Discussion
Our patient was diagnosed with a primary small cell car-
cinoma of the breast, a rare entity where prognosis and
treatment are still not well established. To help clini-
cians to recognize similar cases in their clinical practice
and make a treatment plan, we discuss histogenesis,
prognostic factors, and treatment options, including
chemotherapy, radiation therapy, and hormonal therapy.
Small cell carcinoma of the breast resembles small cell

carcinoma of the lung morphologically and immunohis-
tochemically. Many hypotheses have tried to explain the
histogenesis of neuroendocrine cells in mammary tis-
sues; the most recent one is that NEBC is derived from
divergent differentiation of a neoplastic stem cell into
both epithelial and neuroendocrine cells [7]. Two older
hypotheses suggested that NEBC is derived from neural
crest cells that migrate to the mammary glands [13] or
that it originates from neuroendocrine cells present in
the breast tissue.
There have been many conflicting reports on the prog-

nosis of NEBC: some have observed that NEBC may be

Fig. 1 Core biopsy of the breast lesion. Image showing nuclear
atypia with high nuclear to cytoplasmic ratio, nuclear molding, “salt
and pepper” chromatin, and very brisk mitotic rate (hematoxylin and
eosin, at high power field)
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Fig. 2 Positron emission tomography-computed tomography scan fused images for the whole body, showing the primary breast lesion and no
extra-mammary involvement

Fig. 3 Image showing intermediate grade ductal carcinoma in situ
lacking neuroendocrine features adjacent to the tumor, with
differential staining between tumor and adjacent ductal carcinoma
in situ. Estrogen receptor was not present in the tumor; ductal
carcinoma in situ was estrogen receptor positive

Fig. 4 Differential staining between tumor and adjacent ductal
carcinoma in situ with progesterone receptor present in 20% of the
cells of the tumor and absent in ductal carcinoma in situ
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less aggressive than the usual invasive ductal carcinoma
subtype (IDC), [1, 14] and others have concluded that
invasive neuroendocrine carcinoma of the breast has a
poorer prognosis [15] than IDC. High nuclear grade,
large tumor size, and regional lymph node metastasis
have been identified as significant negative prognostic
factors for distant recurrence-free survival [15]. Others
have reported that the prognosis for NEBC is the same
as that for other invasive breast cancers and is
dependent on the staging, grading, mucin production,
and apocrine differentiation of the tumor [5, 16, 17].
The small cell subtype of NEBC is associated with a very
poor prognosis [18]; the proliferation rate (Ki-67 expres-
sion) is an independent prognostic factor of disease-free
survival [19]. Next-generation sequencing of 19 cases of
small cell carcinomas of the breast has revealed that the
TP53 mutation is present in 75% of cases, correlating
with the poor prognostic profile, and that the PIK3CA
mutation is present in 33% of cases, representing a po-
tential target for newly developed drugs [20].
Current therapy is increasingly based on gene expres-

sion profiling, and most cases of NEBC are hormone re-
ceptor positive and Her2/neu negative, which classifies
them as belonging to the luminal subtype [21]. Interest-
ingly, it has been shown that genes involved in migra-
tion, invasion, and proliferation are downregulated in
this subtype, which gives NEBC a low potential for me-
tastasis and means that it can be clustered with the mu-
cinous carcinoma subtypes [21].
The management of such a rare histologic subtype of

breast cancer poses a real challenge in daily clinical
practice. Most of the information currently available to
guide clinicians comes from case series or case reports,
which means that it is very difficult to make a clear rec-
ommendation on how to manage neuroendocrine

carcinoma of the breast. Surgical treatment with con-
serving breast surgeries, similar to the treatment of inva-
sive ductal carcinoma, is the mainstay of therapy.
There is no uniform strategy on how to treat this sub-

type of breast cancer with chemotherapy. Regimens used
in the ductal subtype can be used in the same way in
NEBC [22]. Some studies have showed benefits in using
anthracycline-based chemotherapy in NEBC [23],
whereas others have not [2, 15]. Some reports have rec-
ommended the use of anthracycline-based chemotherapy
according to Ki-67 expression, usually if Ki-67 is around
10%. For poorly differentiated carcinomas, especially the
small cell subtype where Ki-67 is more than 15%, the
use of cisplatin and etoposide is recommended, as in
small cell pulmonary tumors [24, 25]. Our patient had a
very high Ki-67, reaching 50%, and she was treated with
both cisplatin- and anthracycline-based chemotherapy.
Hormonal treatment in the adjuvant setting is given

according to hormonal status. Most cases are estrogen
receptor or progesterone receptor positive, and none of
the tumors reported to date have been Her2/neu positive
[15, 26]. Some reports have used somatostatin analogs in
the adjuvant setting [7]. Our patient is receiving hormo-
nal treatment with tamoxifen since progesterone recep-
tors were present in 20% of the tumor cells. The role of
radiotherapy in the treatment of NEBC is also controver-
sial; it can resemble the algorithm used in ductal carcin-
oma with some benefit in overall survival [15]. However,
Hare et al. reported exclusively on small cell carcinoma
and did not find any benefit from radiation therapy [12].

Conclusions
NEBC is a well-defined histologic subtype of breast can-
cer. Small cell carcinoma of the breast is a rare subtype
of NEBC. Due to the rarity of NEBC, prognosis has still
not been well established, and treatment has not been
standardized. It is not feasible to conduct randomized
multicenter clinical trials to assess the efficacy of chemo-
therapeutic agents and related long-term outcomes be-
cause of the limited number of patients diagnosed with
NEBC. Reports on prognosis and treatment have largely
involved comparing the small cell subtype with small cell
carcinoma of the lung.

Abbreviations
5FU: 5-fluorouracil; CT: Computed tomography; IDC: Invasive ductal
carcinoma; Ki-67: Proliferation index; MRI: Magnetic resonance imaging;
NEBC: Neuroendocrine breast cancer; NSE: Neuron-specific enolase;
PET: Positron emission tomography; WHO: World Health Organization

Acknowledgements
Not applicable.

Funding
There is no funding related to this article.

Fig. 5 The breast lesion showing the tumor with synaptophysin
staining that is positive in the tumor in more than 50% of the cells
and absent in ductal carcinoma in situ

Abou Dalle et al. Journal of Medical Case Reports  (2017) 11:290 Page 4 of 5



Availability of data and materials
Not applicable.

Authors’ contributions
IAD collected the information, reviewed the literature, and wrote the
manuscript. JA and ZS participated in the direct care of the patient and
reviewed the manuscript. FB provided the pathology pictures and reviewed
the manuscript. HA critically reviewed the manuscript and approved the final
form. All authors read and approved the final manuscript.

Ethics approval and consent to participate
No need for approval from our ethics committee.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Internal Medicine, Hematology-Oncology Division, American
University of Beirut Medical Center, Beirut, Lebanon. 2Department of Surgery,
American University of Beirut Medical Center, Beirut, Lebanon. 3Department
of Pathology and Laboratory Medicine, American University of Beirut Medical
Center, Beirut, Lebanon.

Received: 19 February 2017 Accepted: 20 September 2017

References
1. López-Bonet E, Alonso-Ruano M, Barraza G, Vazquez-Martin A, Bernadó L,

Menendez J. Solid neuroendocrine breast carcinomas: Incidence, clinico-
pathological features and immunohistochemical profiling. Oncol Rep. 2008;
20:1369–74.

2. Zhu Y, Li Q, Gao J, He Z, Sun R, Shen G, et al. Clinical features and treatment
response of solid neuroendocrine breast carcinoma to adjuvant
chemotherapy and endocrine therapy. Breast J. 2013;19:382–7.

3. Tan PH, Schnitt SJ, van de Vijver MJ, Ellis IO, Lakhani SR. Papillary and
neuroendocrine breast lesions: the WHO stance. Histopathology. 2015;66:
761–70.

4. Wachter DL, Hartmann A, Beckmann MW, Fasching PA, Hein A, Bayer CM, et
al. Expression of neuroendocrine markers in different molecular subtypes of
breast carcinoma. Biomed Res Int. 2014;2014:408–59.

5. Miremadi A, Pinder SE, Lee AH, Bell JA, Paish EC, Wencyk P, et al.
Neuroendocrine differentiation and prognosis in breast adenocarcinoma.
Histopathology. 2002;40:215–22.

6. van Krimpen C, Elferink A, Broodman CA, Hop WC, Pronk A, Menke M. The
prognostic influence of neuroendocrine differentiation in breast cancer:
results of a long-term follow-up study. Breast. 2004;13:329–33.

7. Adams RW, Dyson P, Barthelmes L. Neuroendocrine breast tumours: breast
cancer or neuroendocrine cancer presenting in the breast? Breast. 2014;23:
120–7.

8. Adegbola T, Connolly CE, Mortimer G. Small cell neuroendocrine carcinoma
of the breast: a report of three cases and review of the literature. J Clin
Pathol. 2005;58:775–8.

9. Ge QD, Lv N, Cao Y, Wang X, Tang J, Xie ZM, et al. A case report of primary
small cell carcinoma of the breast and review of the literature. Chin J
Cancer. 2012;31:354–8.

10. Jiang J, Wang G, Lv L, Liu C, Liang X, Zhao H. Primary small-cell
neuroendocrine carcinoma of the male breast: a rare case report with
review of the literature. Onco Targets Ther. 2014;7:663–6.

11. Shin SJ, DeLellis RA, Ying L, Rosen PP. Small cell carcinoma of the breast: a
clinicopathologic and immunohistochemical study of nine patients. Am J
Surg Pathol. 2000;24:1231–8.

12. Hare F, Giri S, Patel JK, Hahn A, Martin MG. A population-based analysis of
outcomes for small cell carcinoma of the breast by tumor stage and the
use of radiation therapy. Springerplus. 2015;4:138.

13. Bussolati G, Gugliotta P, Sapino A, Eusebi V, Lloyd RV. Chromogranin-reactive
endocrine cells in argyrophilic carcinomas (“carcinoids”) and normal tissue of
the breast. Am J Pathol. 1985;120:186–92.

14. Rovera F, Lavazza M, Rosa SL, Fachinetti A, Chiappa C, Marelli M, et al.
Neuroendocrine breast cancer: retrospective analysis of 96 patients and
review of literature. Int J Surg. 2013;11 Suppl 1:79–83.

15. Wei B, Ding T, Xing Y, Wei W, Tian Z, Tang F, et al. Invasive neuroendocrine
carcinoma of the breast: a distinctive subtype of aggressive mammary
carcinoma. Cancer. 2010;116:4463–73.

16. Feki J, Fourati N, Mnif H, Khabir A, Toumi N, Khanfir A, et al. Primary
neuroendocrine tumors of the breast: a retrospective study of 21 cases and
literature review. Cancer Radiother. 2015;19:308–12.

17. Sapino A, Papotti M, Righi L, Cassoni P, Chiusa L, Bussolati G. Clinical
significance of neuroendocrine carcinoma of the breast. Ann Oncol. 2001;12
Suppl 2:115–7.

18. Bigotti G, Coli A, Butti A, del Vecchio M, Tartaglione R, Massi G. Primary
small cell neuroendocrine carcinoma of the breast. J Exp Clin Cancer Res.
2004;23:691–6.

19. Tian Z, Wei B, Tang F, Wei W, Gilcrease MZ, Huo L, et al. Prognostic
significance of tumor grading and staging in mammary carcinomas with
neuroendocrine differentiation. Hum Pathol. 2011;42:1169–77.

20. McCullar B, Pandey M, Yaghmour G, Hare F, Patel K, Stein M, et al. Genomic
landscape of small cell carcinoma of the breast contrasted to small cell
carcinoma of the lung. Breast Cancer Res Treat. 2016;158:195–202.

21. Weigelt B, Horlings HM, Kreike B, Hayes MM, Hauptmann M, Wessels LF, et
al. Refinement of breast cancer classification by molecular characterization
of histological special types. J Pathol. 2008;216:141–50.

22. Inno A, Bogina G, Turazza M, Bortesi L, Duranti S, Massocco A, et al.
Neuroendocrine carcinoma of the breast: current evidence and future
perspectives. Oncologist. 2016;21:28–32.

23. Berruti A, Saini A, Leonardo E, Cappia S, Borasio P, Dogliotti L. Management
of neuroendocrine differentiated breast carcinoma. Breast. 2004;13:527–9.

24. Yildirim Y, Elagoz S, Koyuncu A, Aydin C, Karadayi K. Management of
neuroendocrine carcinomas of the breast: A rare entity. Oncol Lett. 2011;2:
887–90.

25. Watrowski R, Jager C, Mattern D, Horst C. Neuroendocrine carcinoma of the
breast–diagnostic and clinical implications. Anticancer Res. 2012;32:5079–82.

26. Latif N, Rosa M, Samian L, Rana F. An unusual case of primary small cell
neuroendocrine carcinoma of the breast. Breast J. 2010;16:647–51.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Abou Dalle et al. Journal of Medical Case Reports  (2017) 11:290 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

