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Abstract

Background: Primary neuroendocrine carcinoma of the breast is a heterogeneous group of rare tumors with
positive immunoreactivity to neuroendocrine markers in at least 50% of cells. Diagnosis also requires that other
primary sites be ruled out and that the same tumor show histological evidence of a breast in situ component.
Primary neuroendocrine carcinoma of the breast rarely presents as locally advanced disease and less frequently
with such widespread metastatic disease as described herein. The review accompanying this case report is the first
to provide an overview of all the cases of primary neuroendocrine carcinoma of the breast published in the
literature and encompasses detailed information regarding epidemiology, histogenesis, clinical and histologic
diagnosis criteria, classification, surgical and adjuvant treatment, as well as prognosis. We also provide
recommendations for common clinical and histologic pitfalls associated with this tumor.

Case presentation: We describe a case of a 51-year-old Hispanic woman initially diagnosed with locally-advanced
invasive ductal carcinoma that did not respond to neodjuvant treatment. After undergoing modified radical
mastectomy the final surgical pathology showed evidence of alveolar-type primary neuroendocrine carcinoma of
the breast. The patient was treated with cisplatin/etoposide followed by paclitaxel/carboplatinum. Thirteen months

after surgery the patient is alive, but developed pulmonary, bone, and hepatic metastasis.

Conclusion: The breast in situ component of primary neuroendocrine carcinoma of the breast may prevail on a
core biopsy samples increasing the probability of underdiagnosing this tumor preoperatively. Being aware of the
existence of this disease allows for timely diagnosis and management. Optimal treatment requires simultaneous
consideration of both the neuroendocrine and breast in situ tumor features.
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Background

Primary neuroendocrine carcinoma of the breast (NECB)
was originally described in breast cancers with carcinoid-
like growth patterns [1,2]. Subsequent reports have
been used to define the common features of NECB
by combining histologic findings with ultrastructural,
molecular, and immunohistochemical data [3,4]. Because
it can mimic some of the most common histologic
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subtypes of breast cancer, primary NECB is difficult to
diagnose and therefore remains under-recognized. Herein
we report the case of a patient initially diagnosed with
invasive ductal carcinoma (IDC) that was postoperatively
found to have a primary NECB. Additionally we provide a
comprehensive review of the literature encompassing
detailed information regarding epidemiology, histogenesis,
clinical and histologic diagnosis criteria, classification,
surgical and adjuvant treatment, as well as prognosis.
We also provide recommendations for common clinical
and histologic pitfalls.
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Case presentation

A 51-year-old Hispanic woman with no previous medical
history presented with a self-detected lump in her right
breast. Physical examination revealed a 2.0 cm firm mass
in the outer quadrants of the right breast, which was
adhered to the chest wall. The left breast and both axillae
were normal. Mammography revealed a distinctive mass
with microscopic calcifications and spiculation signs in
the upper-outer quadrant of the right breast (BI-RADS 3).
A core needle biopsy of the mass reported high-grade
IDC. Staging workup, which included a chest CT and a
liver ultrasound, was negative for metastatic disease.

The patient was staged with a locally advanced IIIB
(T4aNOMO) breast cancer and underwent neoadjuvant
therapy consisting of four cycles of doxorubicin and
cyclophosphamide followed by 33 sessions of radiation
therapy (total dose, 66 Gy to the site of the tumor and
50 Gy to the rest of the breast and axilla). During the
course of treatment the tumor did not show any significant
change in size; accordingly the patient underwent right
modified radical mastectomy.

On gross examination, a 3.2x1.2 cm firm, grey mass
with infiltrating margins was noted. Histopathologically
the tumor was characterized by small, uniform cancer
cells growing in nests and alveolar-like structures
surrounded by delicate fibrovascular stroma and collagen
that invaded ducts and ductules (Figure 1). Cancer cells
were polygonal, round, and oval shape and had finely
granular nuclear chromatin with uniform and vesicular
nuclei and relatively eosinophilic cytoplasm. Due to these
features immunohistochemistry (IHC) with neuroendocrine
markers was performed. Cancer cells stained positive
for both synaptophysin and chromogranin A (individual
reactivity rate 100%) (Figure 1). A high-grade IDC
component was also observed within the same tumor.
Cancer cells were positive for estrogen receptors (ER)
(reactivity rate 90%) and negative for progesterone
receptors (PR) and HER-2 (HercepTest™ score 0). The
Ki-67 proliferation index was >20%. Axillary lymph nodes
did not harbor metastases. Based on these histological
findings the tumor was classified as an alveolar-type
invasive NECB with IDC.

Postoperatively, the patient was treated with three
cycles each of cisplatin/etoposide followed by paclitaxel/
carboplatinum. She was also started on hormone therapy
(tamoxifen then switched to letrozole). Thirteen months
after surgery the patient was alive, but she unfortunately
developed pulmonary, bone, and hepatic metastases.

Discussion

In the last 50 years histological and immunohistochemical
studies have extended our knowledge about neuroendo-
crine tumors. Different diagnostic technologies allow us to
distinguish pathological changes in endocrine cells. It is
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Figure 1 Histopathological findings of the primary alveolar-type
neuroendocrine carcinoma of the breast. The tumor showed solid
nests of cancer cells growing in alveolar-like patterns, which were
separated by fibrovascular stroma and collagen and infiltrated the

ducts and ductules (A). The neuroendocrine tumor component

showed diffuse positive immunoreactivity to chromogranin A

(B) and synaptophysin (C) (original magnification: A: 10x and B, C: 40x). )

now possible to identify neuroendocrine features morpho-
logically and biochemically within different histological
types of invasive breast cancer. NECB was originally
described in 1963 by Feyrter et al. when several cases of
invasive breast cancer appeared to have a carcinoid growth
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pattern [1]. In 1977 Cubilla and Woodruff reported a case
series of patients with breast tumors with the same features
[2]. Later on in 1982 a modified silver stain (grimelius) and
electron microscopy were both routinely used to identify
neurosecretory granules and if present within a tumor the
patient was diagnosed with ‘argyrophilic breast carcinoma;
a term coined by Azzopardi et al. [5]. Towards the
end of the 1980s chromogranin and synaptophysin were
found to be neuroendocrine differentiation markers and
tumors that were once denominated ‘argylophilic breast
carcinoma’ also tested positive for these markers [6]. It
was only until 2002 when Sapino et al. [7] first suggested
a specific definition for NECB, which was subsequently
adopted by the World Health Organization (WHO) in
2003 as a means of endorsing it as a unique type of
breast cancer [8]. In the WHO classification neuroen-
docrine tumors have been defined as those in which one
or more neuroendocrine markers, such as neuro specific
enolase, chromogranin A, and/or synaptophysin, are
expressed in at least 50% of cancer cells [8]. In addition to
this, diagnosing primary NECB also requires fulfilling two
other criteria: (1) other primary sites must be ruled out
and (2) the tumor must show histological evidence of a
breast in situ component [9].

The prevalence of primary NECB was once reported
to be as high as 12% to 19.5%, but this was based on
early diagnostic criteria, various sources of tissue, and
IHC neuroendocrine markers [10-13]. According to WHO
diagnostic criteria the incidence is reported to actually
range from 0.3% to 0.5% [14,15]. The peer-reviewed litera-
ture reveals that >80 patients have been reported (Table 1).
A significant proportion (59.8%) of these cases was
published after the WHO definition was established in
2003 allowing for consistency with respect to diagnostic
criteria. The majority of cases have been described in
women and so far only two cases in men have been
reported [16,17]. The reported age of incidence ranges
from 20 to 83 years with a higher incidence (60.2%)
occurring in patients aged =50 years.

Patients with primary NECB do not have any distinctive
clinical presentation (Table 2). Indeed on clinical examin-
ation the findings are similar to those of any other type of
invasive breast cancer. Nodule(s) size ranges from Tis to
18.0 cm and are not generally associated with axillary
lymphadenopathy. The majority of tumors are <2.0 cm and
patients are staged with early breast cancer. The radio-
logical features may include a highly-dense mass with a
spiculated or microlobulated margin on mamography and/
or a homogenously hypoechoic massive lesion with normal
sound transmission on ultrasonography [14]. It is also pos-
sible for it to be mistaken for benign disease such as fibro-
adenomas or cysts because the tumor may have clear-cut,
circumscribed borders [14]. Distinguishing primary from
metastatic NECB is not achieved with breast imaging [49].
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Before any further action is taken the NECB must be
classified as ‘primary’ or ‘metastatic’. Physicians should
primarily focus on ruling out breast metastasis from
small cell carcinoma of the lung, the gastrointestinal tract,
pancreas, and the cervix. Metastatic neuroendocrine
carcinoma from other organs cannot be distinguished
from primary NECB because histologically they are similar
[50]. In this case workup with imaging is fundamental.
Differential diagnoses should also include Merkel cell
carcinoma, lymphoma, carcinoid tumor, and melanoma
[41]. Combining clinical data, radiologic findings, and
immunohistochemical stains specific to each tumor provides
sufficient evidence to rule out metastatic sources of NECB
and other primary tumors [11].

Tumors with neuroendocrine immunoreactivity below
the 50% threshold should be considered to have focal
neuroendocrine differentiation. Generally these are
IDC-not-otherwise specified (IDC-NOS) although lobu-
lar or medullary carcinomas can also present this
feature. Breast cancers with focal neuroendocrine differ-
entiation typically have 12% to 18% of IHC-positive neu-
roendocrine cells [12,13,51]. These tumors tend to
resemble common histologic types of breast cancer ra-
ther than NECB in terms of age of presentation, size,
histologic grade, and lymph nodal status [10].

The histogenesis of NECB has not been fully clarified.
An initial theory suggested that NECB cancer cells derived
from argyrophilic cells of neural crest origin that migrated
to the mammary ducts [2]. Another theory supports in situ
development from neuroendocrine cells naturally found in
the breast, but these cells have not been consistently found
by other authors [4,52]. A novel hypothesis suggests that
NECB results from an early divergent differentiation
event in breast carcinogenesis in which neoplastic stem
cells differentiate into both epithelial and endocrine
lines [10,53]. Molecular analysis studies support this theory
because studies have shown that the neuroendocrine
component is clonally related to the intraductal component
[54] and that the whole tumor itself is of the luminal
subtype [55].

Histologically describing the breast in situ component
is important because this determines which adjuvant
treatment regimens are chosen. Simultaneous presence
of an intra-ductal component and the absence of other
primary sites establish the breast as the primary organ of
origin [11,54]. Unlike the histogenesis of other common
types of neuroendocrine carcinoma where there is evidence
of benign neuroendocrine tumors these precursor lesions
are extremely rare in the breast. Of the case reports
published so far, only one has described a tumor with
co-existing NECB and neuroendocrine cell hyperplasia [47].
Kawasaki et al. has also described that neuroendocrine
ductal carcinoma in situ (DCIS) could be considered a
pre-invasive stage of NECB [56]. Neuroendocrine



Table 1 Summary of primary neuroendocrine carcinoma of the breast cases published in the indexed literature (n=83)*

Neuroendocrine Hormonal Treatment
IHC receptors
Author (year) [Ref] Age Site Size (cm)® TNM IS GML NSE CgA/B Syn NSG ER PR HER2/Neu Neoadjuvant Surgical Adjuvant Follow-up Outcome
(years)/Sex (months)
Wade (1983) [18] 52/F R 100 TANTMO - - + NS NS NS NS Mast/ALND Ch 9 DOD
Jundt (1984) [16] 52/M R NS TXNTMO NS - + + NS NS NS NS NS Ch/RT 14 DOD
Papotti (1992) [19] 64/F R 20 TINOMO + - - - - - NS NS NS Mast/ALND NS 44 NED
41/F L 35 T2NxMO + - + - - + - NS NS NS Mast/ALND RT 15 DOD
41/F L 30 T2NxMO + + + + + + - NS NS NS Mast/ALND Ch 14 LR/DOD
69/F L 50 T3NxMO + + + - + + NS NS NS Mast/ALND HT 9 DOD
Papotti (1993) [17] 83/M R 15 TINOMO + + + + - NS NS NS Mast NS 84 DOD
Francois (1995) [20] 68/F R 45 T2NOMO NS + - - NS - Mast/ALND RT 21 D-NOS
Chua (1997) [21] 45/F L NS T2NOMx NS NS NS NS NS NS NS NS NS NS BCS NS NS NS
Fukunaga (1998) [22] 56/F R 100 T3NxMO + + + - - NS - Mast/ALND - 48 NED
Samli (2000) [23] 60/F L 80 TANTMO NS + + NS NS NS Ch Mast/ALND Ch/RT 6 LR
Shin (2000) [24] 43/F R 13 TINXMO NS + NS NS - - BCS RT 30 NED
44/F L 20 TINXMO NS + NS NS - - BCS/ALND Ch/RT 27 NED
46/F R 34 T2NXMO NS + NS NS - - Mast/ALND Ch 11 AWM
50/F R 2.2 T2NXMO + + NS NS - - BCS/ALND Ch/HT 35 NED
51/F R 15 TINXMO NS + NS NS - - BCS/ALND RT 25 NED
57/F L 25 T2NXMO NS + NS NS - - Mast/ALND Ch 10 NED
62/F L 50 T3NXMO + + NS NS - Ch Mast/ALND Ch/HT 32 AWM
64/F L 1.8 TINXMO NS + NS NS - - BCS/ALND Ch 10 NED
70/F L 4.0 T2NxMO + + NS NS - - BCS/ALND Ch/RT 3 NED
Yamasaki (2000) [25] 41/F R 45 T2NOMO + + - NS NS - BCS/Mast/ALND Ch 16 NED
Salmo (2001) [26] 46/F R 4.0 T2NOMO + + NS NS NS NS - + NS - BCS Ch/RT 9 NED
Zekioglu (2003) [27] 79/F R 15 TINOMO + + + - + + NS NS Mast/ALND NS 24 NED
76/F L 2.2 T2NOMO + + + + + + NS NS BCS NS 18 NED
65/F R 35 T2NOMO + + - + + + NS NS Mast/ALND NS 16 NED
68/F R 70 T3NTMO + + + + - - NS NS Mast/ALND NS 22 NED
69/F R 1.0 TINOMO + + + + + + NS NS Mast/ALND NS 12 NED
72/F R 15 TINOMO + + - + + + NS NS BCS NS 13 NED
60/F R 1.0 TINOMO + + + + + + NS NS BCS NS 10 NED
43/F L 08 TINOMO + + - + + + NS NS BCS NS 48 NED
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Table 1 Summary of primary neuroendocrine carcinoma of the breast cases published in the indexed literature (n=83)* (Continued)

Bergman (2004) [28]
Bigotti (2004) [29]
Jochems (2004) [30]
Sridhar (2004) [31]
Yamamoto (2004) [32]

Berruti (2004) [33]
Adegbola (2005) [34]

Valdes (2006) [35]
Fujimoto (2007) [36]
Kim (2008) [37]
Kinoshita (2008) [9]
Stita (2009) [38]
Yamaguchi (2009) [39]
Christie (2010) [40]
Latif (2010) [41]
Honami (2011) [42]

Kawanishi (2011) [43]
Nozoe (2011) [44]
Zhang (2011) [45]

Su (2012) [46]
Miura (2012) [47]
Kawasaki (2012) [48]

60/F
43/F
72/F
72/F
61/F
56/F
71/F
58/F
53/F
75/F
59/F
46/F
60/F
61/F
41/F
40/F
27/F
31/F
64/F
51/F
61/F
53 /F
54/F

67/F
57/F
29/F

75/F
72/F
41/F
45/F
41/F

.- - - — 7

R/MF
L/MF

@©®® XX®X - XD — — —

25
50
27
27
25
18.0
30
20
6.5
20
NS
1.0
1.7
17
1.5
20
32
6.0
30
30
30
6.0
L:1.0
Ri15
0.8
30
L: 85
R: 20
40
1.5
0.0
0.0
0.0

T2NOMO
T2NOMO
T2NOMO
T2NOMO
T2NxMO
T3NTMO
T2NxMO
TINXMO
T3N2MO
T2N1TMO
T2NOMO
TINOMO
TINXMO
TINXMO
TINXMO
TINXMO
T2NxMO
T3NXMO
T2NxMO
T2NxMO
T2NxMO
T3NOMO
TINOMO
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NS
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NS
NS
NS
NS

NS
NS
NS
NS

NS
+
NS

NS

NS
NS
NS

NS
NS
NS
NS
Ch

NS
NS

NS
NS
NS
NS

Mast/ALND
BCS
BCS

Mast/ALND

Mast/ALND

Mast
Mast/ALND
BCS/ALND
NS
NS
Mast
BCS
BCS
BCS
Mast/SLNB/Re
Mast/SLNB
BCS/ALND

Mast/ALND

Mast/ALND

Mast/ALND

BCS/ALND
BCS/SLNB
BCS

BCS/ SLNB
Mast/ALND
BCS

Mast/ALND
Mast/SLNB
BCS
BCS
BCS

NS
NS
NS
NS
NS
ch
HT
Ch/RT
NS
NS
HT
Ch/RT
Ch/RT
Ch/RT
ch
HT
Ch/RT
ch
ch
ch
ch
RT
RT

HT
ch
Ch

HT
NS
NS
NS
NS

54
NS
NS
NS
NS
14
12
18
34
43
NS
48
20

NS
36
18

12

NS
18

12
NS
NS

20
NS
101
80
90

NED
NED
NED
NED
NS
D-NOS
NED
NED
NED
NED
AWM
NED
D-NOS
AWM
NS
NED
NED
D-NOS
NED
AWM
D-NOS
NS
NED

NED
NS
NS

NED
NS
NED
NED
NED
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Table 1 Summary of primary neuroendocrine carcinoma of the breast cases published in the indexed literature (n=83)* (Continued)

74/F R 0.0 TisNOMO + + + + + NS NS BCS NS 91 NED
28/F R 0.0 TisNOMO + + + + + NS NS Mast NS 77 NED
30/F L 0.0 TisNOMO + + + + + NS NS BCS NS 86 NED
58/F R 0.0 TisNOMO + + + + + NS NS BCS NS 96 NED
36/F L 0.0 TisNOMO + + + + + NS NS BCS NS 64 NED
38/F R 0.0 TisNOMO + + + + + NS NS Mast NS 69 NED
60/F L 0.1 TINOMO + + + + + NS NS BCS NS 84 NED
42/F L 0.1 TINOMO + + + + + NS NS Mast NS 73 NED
43/F R 0.1 TINOMO + + + + + NS NS BCS NS 80 NED
35/F R 0.1 TINOMO + + + + + NS NS BCS NS 100 NED
70/F L 0.1 TINOMO + + + + + NS NS Mast NS 93 NED
72/F R 0.1 TINOMO + + + + + NS NS Mast NS 66 NED
62/F L 0.1 TINOMO + + + + + NS NS BCS NS 88 NED
38/F R 0.2 TINOMO + + + + + NS NS BCS NS 85 NED
73/F R 03 TINOMO + + + + + NS NS Mast NS 71 NED
43/F L 04 TINTMO + + + + + NS NS BCS NS 86 NED
42/F L 0.5 TINOMO + + + + + NS NS BCS NS 96 NED
39/F R 0.5 TINOMO + + + + + NS NS Mast NS 74 NED
33/F R 0.7 TINOMO + + + + + NS NS Mast NS 92 NED
36/F L 1.5 TINOMO + + + + + NS NS BCS NS 99 NED
68/F R 25 T2NOMO + + + + + NS NS Mast NS 68 NED
(2012) [Present case] 51/F R 20 T4aNOMO + + + + - - Ch/RT Mast/ALND Ch/HT 13 AWM
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Studies included in this table are those available in PubMed as of May 31, 2012. Papers that were excluded from this summary are those in which information was not provided explicitly in the description of the case
report or because the results were grouped into cohorts [12,49,57].

Obtained either from clinical history or the final pathology report; for multifocal or multicentric disease the largest tumor was registered.

ALND, axillary lymph node dissection; AWM, alive with metastatic disease; B, bilateral; BCS, breast conserving surgery; CgA/B, chromogranin A and/or B; Ch, chemotherapy; D-NOS, dead, but cause not otherwise
specified; DOD, dead of other disease; ER, estrogen receptors; F, female; GML, Grimelius staining; HT, hormone therapy; IHC, immunohistochemistry; IS, breast in situ component; LR, local recurrence; M, male; Mast,
mastectomy; MC, multicentric; MF, multifocal; NED; no evidence of disease; NS, information not specified; NSE, neuron-specific enolase; NSG, neurosecretory granules; PR, progesterone receptors; R, right; Re,
reconstruction; RT, radiation therapy; SLNB, sentinel lymph node biopsy; Syn, synaptophysin.
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Table 2 Representative clinical and histopathological
features of primary neuroendocrine carcinoma of the

breast

Characteristic Features
Epidemiologic

Age of diagnosis (years) >50

Sex
Physical examination

Clinical presentation

Nodal status
Carcinoid symptoms
Histopathology

Tumor components

Multifocality or multicentricity

Growth pattern

Cell type

Histopathological features

Diagnostic markers

Hormonal receptors

Molecular subgroup

Staging,
n (%) (N=82)°

Female>Male

Single palpable, well-circumscribed
nodule (x: 2.5cm) or nipple discharge.

Non-palpable axillary lymph nodes
Absent

Co-existing neuroendocrine and

ductal cancer cell populations possibly
from divergent differentiation of cancer
stem cells (lobular or other types of
breast cancer are rare).

Rare

Solid carcinoid-like (most common),
large cell-type, and small/oat cell-type

Homogenous group of plasmacitoid,
signet ring, clear cell, or small/oat cells

Nuclear palisading; pseudorosette
formation; loss of cell cohesion; intra-
and/or extra-cellular mucin content;
and abundant eosinophilic cytoplasm
and nuclei with stippled (‘'salt and
pepper) chromatin.

Most sensitive and specific:
chromogranin A or B and
synaptophysin.

Least specific: neurospecific enolase,
CD56, neurofilament triplprotein,
and bombin or leu.

Estrogen/progesterone receptor positive
HER2 negative

Luminal A (basal-type has been
documented)

TisNOMO: 9 (10.9)
TINXMO: 35 (42.7)
T2NXMO: 27 (32.9)
T3NXMO: 8 (9.8)
T4ANXMO: 3 (3.7)

@ Based on case reports that specified size of the lesion; includes present case.

DCIS are frequently underdiagnosed preoperatively
because it resembles ductal hyperplasia and intraductal
papilloma and sampling is quite difficult [56].

Primary NECB is not associated with any definitive
gross pathological characteristics. The breast in situ
component of primary NECB is usually found as an
intraductal lesion co-existing with the neuroendocrine
carcinoma component [49].
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The breast in situ component consistently has histo-
pathological features that include large or dilated ducts
with the luminal spaces completely filled; distinctive cells
with ovoid, polygonal, and spindle shapes; and a low- or
moderate- grade of nuclear atypia [49,57]. Additionally
this specific component creates four pitfalls during
diagnosis: (1) the invasive component of primary NECB
can mimic DCIS [57]; (2) non-specific glandular patterns
within the tumor can lead to a diagnosis of IDC-NOS
[51,57]; (3) cases of invasive lobular carcinoma or carcin-
oma with lobular features may not be recognized as having
neuroendocrine differentiation [57]; and (4) the intra-
ductal component of primary NECB may be mistaken for
atypical intraductal hyperplasia or atypical papilloma
[49,57]. In our case we initially overlooked this tumor be-
cause the IDC component prevailed on the core biopsy
sample and final surgical pathology was necessary to ob-
tain a definitive diagnosis. Over two-thirds of the cases in
the literature report initial misdiagnosis later rectified after
surgery [57].

Histologically 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 [49,57-59]. Nevertheless these
features per se are not sensitive enough to rule in a
diagnosis because they are inconsistently present [57].
Pathologists mainly rely on using a panel of the most
sensitive and specific IHC neuroendocrine markers
(chromogranin A or B and synaptophysin) [51]. Other
less specific markers, such as neurospecific enolase
[12], CD56 [15], neurofilament triplprotein, and
bombin or leu [12], should be avoided. Negative immu-
noreactivity can be common even in in tumors with a
distinctive morphologic growth pattern strongly suggest-
ive of NECB [51,60]. In such cases, further analyses with
techniques such as in situ hybridization [61] and second
opinion are valid options.

Primary NECB comprises a heterogeneous group of
histologic subtypes that differ from one another depending
on the prevalent growth pattern, cell type, level of invasive-
ness, and prognosis [62]. Several classifications have been
proposed [3,63]. The WHO eventually proposed three
histologic categories (solid carcinoid-like, large cell-type,
and small/oat cell-type) [8], which they derived from the
fact that NECB resembles high-grade small and large cell
neuroendocrine pulmonary carcinoma. On another note
the concomitant presence of neuroendocrine features and
mucin differentiation within the same tumor and even in
the same cell (amphicrine cell) is almost exclusive to NECB
[15,51]. This characteristic led several authors to establish
mucin-producing subtypes [17,51,64]. Although the WHO
does recognize the fact that mucinous differentiation occurs
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in 26% of patients with NECB no changes have been made
to their classification. Recently, primary NECB has been
classified in terms of molecular taxonomy. Gene expression
profiling analysis has shown that this group of tumor is of
the luminal type [55]. Basal-type characteristics have only
been reported in one patient [65].

Patient outcome is not affected by the size of the
neuroendocrine component [10]; instead three histological
parameters (histological grade, mucin production, and
apocrine differentiation) have more significant impact.
The most important histological factor is the histological
grade [66], which is to some extent related to the histologic
subtype. For example, solid neuroendocrine carcinoma
and atypical carcinoids, described as well-differentiated
tumors, have a better prognosis [38] than small cell and
large cell NECB, which are poorly differentiated and have
an unfavorable prognosis [67]. Our case highlights the
impact histological grade has on a patient’s outcome as we
believe this may explain why the patient progressed to
metastasis despite receiving optimal treatment. Mucin
production is highly relevant because solid papillary
carcinomas and mucinous carcinomas produce significantly
longer survival times than other subtypes of NECB with no
mucin content [67,68]. Similarly the presence of apocrine
differentiation has correlated with a better prognosis [69].

Specific recommendations regarding surgical manage-
ment do not exist. Patients should be treated similarly
to IDC whose choice of surgical procedure depends
on the tumor’s location and clinical stage [12,49,70].
Differentiating ‘primary’ from ‘metastatic’ NECB is crucial
because the latter does not justify submitting a patient to
mastectomy and axillary node dissection [49]. Of the
patients reported in the literature 48.3% have undergone
mastectomy and 40% axillary lymph node dissection.
Confirming negative surgical margins can be difficult,
especially from intraoperative frozen sections, because
NECB may have pagetoid involvement or a background of
neuroendocrine cell hyperplasia can produce artifacts
[47,56]. To date there is limited information in the literature
regarding safety of oncoplastic breast conservation and
immediate breast reconstruction. Thus far only one
study has reported the case of a patient that underwent
mastectomy followed by deep inferior epigastric perforator
flap reconstruction, however the authors failed to describe
margin status and disease-free survival [35]. Given the
difficulty in assessing tumor margin status for this type
of tumor, oncoplastic breast conservation and immediate
breast reconstruction may not be beneficial to some
patients with primary NECB.

The real challenge with primary NECB lies in choosing
the ideal type of cytotoxic therapy. Currently there is no
information that indicates what the most efficacious
regimen is, but the general consensus is to treat it with
chemotherapy regimens for common histologic types of
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breast cancer [11,15,62,64] and pulmonary small cell car-
cinoma neuroendocrine carcinoma [11,41,71]. Of the
cases that give detailed information on treatment
(n=39), 28 received neo- and/or adjuvant chemotherapy.
Some examples of the chemotherapy regimens reported
in the literature include fluorouracil/epirubicin/cyclo-
phosphamide followed by docetaxel; etoposimide and
carboplatin or cisplatin; cisplatin/irinotecan; adriamycin
and cytoxan or cisplatin; paclitaxel alone; and cyclophos-
phamide/methotrexate/fluorouracil. ~Our patient was
treated with cisplatin/etoposimide followed by paclitaxel/
carboplatinum; the former combination is the most widely
used in primary NECB. Radiation therapy appears to be used
to a lesser extent than chemotherapy; only 18 patients have
received it alone or in combination with chemotherapy.

Because breast biomarkers have only recently become
a standard in pathology reports many of the earlier case
reports lack this information. As seen in Table 1 primary
NECB tends to heterogeneously express ER, PR, and
HER-2; this may explain why the overall outcome of
these patients varies so much between different cohorts.
Of the case reports with complete hormone receptor
information available (n=18) 9 were triple negative,
7 were ER/PR positive and HER-2 negative, and the
remaining 2 had other combinations. In this current
case report the patient’s tumor was ER positive and PR and
HER-2 negative and hormone therapy was accordingly
prescribed. The current recommendation is for patients
with primary NECB to receive hormone therapy based on
their hormonal receptor status [49].

At the time of publication of each case report (n=83)
58 patients (69.9%) had no evidence of disease, 8 (9.6%)
were alive with local recurrence or metastasis, 5 (6.0%)
died of other disease, and 12 (14.5%) died of a cause not
specified. Only four cases (4.8%), including ours, of
locally-advanced primary NECB have been described,
but ours was the only to progress to metastatic disease.
In general primary NECB, particularly the small cell
carcinoma subtype, is as aggressive as pulmonary neuro-
endocrine carcinoma [11,24,29]. Both these tumors are
characterized by their resistance to multi-modal cytotoxic
therapies [71]. Our patient is a clear example of this
because although she was treated accordingly limited
benefit was observed as she quickly developed widespread
metastases.

The few studies that give insight into outcome have
mixed results. A study by van Krimpen et al. suggested
that the prognosis does not differ from that of the more
common types of breast cancer [13]. This is in accordance
with Miremadi et al’s study that reported that cases of
primary NECB have the same mean age, size, histologic
grade, nodal status, and prognosis as their non-primary
NECB counterparts [10]. It has also been suggested that
patients with primary NECB of non-small cell type may
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even have a better prognosis than patients with IDC or
invasive lobular carcinoma [15,72]. Alternatively other
studies have described a worse outcome overall [62,73].

Several unsolved issues are frequently discussed in the
literature. First of all case series have only analyzed their
patients as a homogenous population without taking into
consideration the different histologic subtypes [11,51]. Sec-
ond, standard prognostic parameters, specifically histo-
logic grade, are not consistently taken into account
when comparing primary NECB cases with non-NECB
[11,51]. In addition to this randomized clinical trials
comparing the different treatment regimens and their
outcomes have not been carried out. All these unsolved
matters are obviously related to the rarity of this tumor.
Interestingly enough many of the studies included in
this review did not provide essential clinical, histologic,
diagnostic, and therapeutic information in their case
report, which makes comparing them difficult. In this re-
spect if future cases of primary NECB could be prospect-
ively and collectively registered in a single international
database encompassing standard epidemiological informa-
tion and stratifying patients according to histological and
molecular subtype then physicians would have a valuable
tool to truly understand this tumor.

Conclusion

Primary NECB has been sporadically reported in the
literature since 1963, but formal diagnostic criteria have
only been available since 2003. Although primary NECB
may have morphological characteristics that resemble
classic neuroendocrine tumors the histopathological
diagnosis can only be made with neuroendocrine markers.
Given that a breast in situ component may prevail on
a core biopsy samples primary NECB may be easily
overlooked preoperatively. Being aware of the existence of
this disease may allow for timely diagnosis. Misdiagnosing
primary NECB is detrimental because patients may not
receive the optimal adjuvant treatment they need. Treating
a patient with primary NECB requires simultaneous
consideration of both the neuroendocrine and breast in
situ tumor components. At the moment it is difficult to
fully understand this rare tumor because issues such as
histogenesis, optimal adjuvant therapy, and prognosis
are still unknown. The limited number of patients in the
literature have presented in different clinical stages and
received different treatment combinations thus the
data summarized in this review should be interpreted
cautiously.

Consent

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.

Page 9 of 11

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

Authors’ contributions

FAA obtained medical history, searched and reviewed the literature, drafted
the manuscript, and edited the final version; JLR obtained patient follow-up
information, carried out the histopathological studies, and edited the final
version; EM carried out the histopathological studies, provided diagnostic
consultation, and edited the final version; JOS obtained medical history,
provided diagnostic consultation, managed the patient, and edited the final
version; MT provided diagnostic consultation, managed the patient, and
edited the final version; and LT obtained medical history, provided
diagnostic consultation, managed the patient, searched literature, and edited
the final version. All authors read and approved the final manuscript.

Acknowledgments
The author would like to thank Dr. Jaime Escallon, MD, FACS, FRCS(C) and Dr.
Siham Zerhouni, MD CM for critically reviewing this manuscript.

Author details

'Department of Surgery, Hospital Universitario San Ignacio, Pontificia
Universidad Javeriana, Carrera 7 N° 40 - 62, Oficina 718, Bogotd, Colombia.
Department of Pathology, Hospital Universitario San Ignacio, Pontificia
Universidad Javeriana, Bogota, Colombia. *Department of Oncology, Centro
Javeriano de Oncologfa, Bogotd, Colombia. “Breast and Soft Tissue Clinic,
Centro Javeriano de Oncologia, Bogota, Colombia. *Division of Experimental
Therapeutics, Toronto General Research Institute, University Health Network,
Toronto, ON, Canada. ®Institute of Medical Science, University of Toronto,
Toronto, ON, Canada.

Received: 5 June 2012 Accepted: 13 May 2013
Published: 5 June 2013

References

1. Feyrter F, Harmann G: On the carcinoid growth form of the carcinoma
mammae, especially the carcinoma solidum (gelatinosum) mammae
(in German). Frankf Z Pathol 1963, 73:24-39.

2. Cubilla AL, Woodfruff JM: Primary carcinoid tumor of the breast: a report
of eight patients. Am Surg Pathol 1977, 1:283.

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

4. 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, 120:186-192.

5. Azzopardi JG, Muretto P, Goddeeris P, Eusebi V, Lauweryns JM: ‘Carcinoid’
tumours of the breast: the morphological spectrum of argyrophil
carcinomas. Histopathology 1982, 6:549-569.

6. Ooi A Ohta T, Mai M, Naknishi |, Takahasi Y: Primary breast carcinoma with
extensive endocrine differentiation: an immunohistochemical and
immunoelectron microscopic study. Surg Pathol 1988, 1:277-284.

7. Sapino A, Bussolati G: Is detection of endocrine cells in breast
adenocarcinoma of diagnostic and clinical significance? Histopathology
2002, 40:211-214.

8. Ellis P, Schnitt SJ, Sastre-Garau X: Invasive breast carcinoma. In Pathology
and genetics: tumors of the breast and female genital organs. 4th edition.
Edited by Tavassoli FA, Devilee P. Lyon: World Health Organization;
2003:32-34.

9. Kinoshita S, Hirano A, Komine K, Kobayashi S, Kyoda S, Takeyama H, Uchida K,
Morikawa T, Nagase J, Sakamoto G: Primary small-cell neuroendocrine
carcinoma of the breast: report of a case. Surg Today 2008, 38:734-738.

10.  Miremadi A, Pinder SE, Lee AH, Bell JA, Paish EC, Wencyk P, Elston CW,
Nicholson RI, Blamey RW, Robertson JF, Ellis IO: Neuroendocrine
differentiation and prognosis in breast adenocarcinoma. Histopathology
2002, 40:215-222.

11. Alkaied H, Harris K, Azab B, Dai Q: Primary neuroendocrine breast cancer,
how much do we know so far? Med Oncol 2012, 29:2613-2618.

12. Makretsov N, Gilks CB, Coldman AJ, Hayes M, Huntsman D: Tissue
microarray analysis of neuroendocrine differentiation and its prognostic
significance in breast cancer. Hum Pathol 2003, 34:1001-1008.



Angarita et al. World Journal of Surgical Oncology 2013, 11:128
http://www.wjso.com/content/11/1/128

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

36.

37.

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, 13:329-333.
Gunhan-Bilgen |, Zekioglu O, Ustun EE, Memis A, Erhan Y: Neuroendocrine
differentiated breast carcinoma: imaging features correlated with clinical
and histopathological findings. Eur Radiol 2003, 13:788-793.

Lopez-Bonet E, Alonso-Ruano M, Barraza G, Vazquez-Martin A, Bernado L,
Menendez JA: Solid neuroendocrine breast carcinomas: Incidence,
clinico-pathological features and Immunohistochemical profiling. Oncol
Rep 2008, 20:1369-1374.

Jundt G, Schultz A, Heitz PU, Osborn M: Small cell neuroendocrine

(oat cell) carcinoma of the male breast: immunocytochemical and
ultrastructural investigations. Virchows Arch 1984, 404:213-222.

Papotti M, Tanda F, Bussolati G, Pugno F, Bosincu L, Massareli G:
Argyrophlic neuroendocrine carcinoma of the male breast. Ultrastruct
Pathol 1993, 17:115-121.

Wade MP, Mills SE, Read M, Cloud W, Lambert MJ, Smith RE: Small cell
neuroendocrine (oat cell) carcinoma of the breast. Cancer 1983, 52:121-125.
Papotti M, Gherardi G, Euebi V, Pagani A, Bussolati G: Primary oat cell
(neuroendocrine) carcinoma of the breast. Report of four cases. Virchows
Arch A Pathol Anat Histopathol 1992, 420:103-108.

Francois A, Chatikhine VA, Chevallier B, Ren GS, Berry M, Chevrier A, Delpech
B: Neruoendocrine primary small cell carcinoma of the breast. Report of
a case and review of the literature. Am J Clin Oncol 1995, 18:133-138.
Chua RS, Torno RB, Vuletin JC: Fine needle aspiration cytology of small
cell neuroendocrine carcinoma of the breast. A case report. Acta Cytol
1997, Suppl 4:13-14.

Fukunaga M, Ushigome S: Small cell (oat cell) carcinoma of the breast.
Pathology Int 1998, 48:744-748.

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.

Shin SJ, DelLellis RA, Ying L, Rosen PP: Small cell carcinoma of the breast: a
clinicopathologic and immunohistochemical study of nine patients.

Am J Surg Pathol 2000, 24:1231-1238.

Yamasaki T, Shimazaki H, Aida S, Tamai S, Yamaki K, Hiraide H, Mochizuki H,
Matsubara O: Primary small cell (oat cell) carcinoma of the breast: report
of a case and review of the literature. Pathology Int 2000, 50:914-918.
Salmo EN, Connolloy CE: Primary small cell carcinoma of the breast:
report of a case and review of the literature. Histopathology 2001,
38:277-280.

Zekioglu O, Erhan Y, Ciris M, Bayramoglu H: Neuroendocrine differentiated
carcinomas of the breast: a distinct entity. Breast 2003, 12:251-257.
Bergman S, Hoda SA, Geisinger KR, Creager AJ, Trupiano JK:
E-cadherin-negative primary small cell carcinoma of the breast.

Am J Clin Pathol 2004, 121:117-121.

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, 23:691-696.

Jochems L, Tijalma WA: Primary small cell neuroendocrine tumor of the
breast. Fur J Obstet Gynecol Reprod Biol 2004, 115:231-233.

Sridhar P, Matey P, Aluwihare N: Primary carcinoma of the breast with
small-cell differentiation. Breast 2004, 13:149-151.

Yamamoto J, Ohsima K, Nabeshima K, Ikeda S, Iwasaki H, Kikuchi M:
Comparative study of primary mammary small cell carcinoma,
carcinoma with endocrine features and invasive ductal carcinoma.
Oncol Rep 2004, 11:825-831.

Berruti A, Saini A, Leonardo E, Cappia S, Borasio P, Dogliotti L: Management
of neuroendocrine differentiated breast caracinoma. Breast 2004,
13:527-529.

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, 58:775-778.

Valdes EK, Feldman SM, Krassilnik N: Neuroendocrine tumor of the breast.
Am Surg 2006, 72:185-187.

Fujimoto Y, Yagyu R, Murase K, Kawajiri H, Ohtani H, Arimoto Y, Yamamura
T, Inoue T, Moritani S: A case of solid neuroendocrine carcinoma of the
breast in a 40-year-old woman. Breast Cancer 2007, 13:250-253.

Kim JW, Woo OH, Cho KR, Seo BK, Yong HS, Kim A, Kang E: Primary large
cell neuroendocrine carcinoma of the breast: radiologic and pathologic
findings. J Korean Med Sci 2008, 23:1118-1120.

38.

39.

40.

42.

43.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

Page 10 of 11

Stita W, Trabelsi A, Gharbi O, Mokni M, Korbi S: Primary solid
neuroendocrine carcinoma of the breast. Can J Surg 2009, 52:E289-E290.
Yamaguchi R, Tanaka M, Otsuka H, Yamaguchi M, Kaneko Y, Fukushima T,
Terasaki H, Isobe S, Nakashima O, Yano H: Neuroendocrine small cell
carcinoma of the breast: report of a case. Med Mol Morphol 2009, 42:58-61.
Christie M, Chin-Lenn L, Watts MM, Tsui AE, Buchanan MR: Primary small
cell carcinoma of the breast with TTF-1 and neuroendocrine marker
expressing carcinoma in situ. Int J Clin Exp Pathol 2010, 3:629-633.

Latif N, Rosa M, Samian L, Rana F: An unusual case of primary small cell
neuroendocrine carcinoma of the breast. Breast J 2010, 6:647-651.
Honami H, Sotome K, Sakamoto G, Iri H, Tanaka Y, Rukamachi S, Morozumi
K: Synchronous bilateral neuroendocrine ductal carcinoma in situ. Breast
Cancer 2011 [Epub ahead of print].

Kawanishi N, Norimatsu Y, Funakoshi M, Kamei T, Sonobe H, Kawano R,
Kobayashi TK: Fine needle aspiration cytology of solid neuroendocrine
carcinoma of the breast: a case report. Diagn Cytopath 2011, 39:527-530.
Nozoe T, Sueishi K, Mori E, Iguchi T, Egashira A, Adachi E, Matsukuma A,
Ezaki T: Primary neuroendocrine carcinoma of the breast: report of a
case. Surg Today 2011, 41:829-831.

Zhang J, Chen W: Bilateral primary breast neuroendocrine carcinoma in a
young woman: report of a case. Surg Today 2011, 41:1575-1578.

Su G, Chang H, Chen C, Liu L, Wang H, Lane H, Bau D: The
carcinoembryonic antigen as a potential prognostic marker for
neuroendocrine carcinoma of the breast. Anticancer Res 2012, 32:183-188.
Miura K, Nasu H, Ogura H: Double neuroendocrine ductal carcinomas in
situ coexisting with a background of diffuse idiopathic neuroendocrine
cell hyperplasia of breast: a case report and hypothesis of
neuroendocrine tumor development. Pathol Interl 2012, 62:331-334.
Kawasaki T, Mochizuki K, Yamauchi H, Yagata H, Kondo T, Tsunoda H,
Nakamura S, Qishi N, Nakazawa T, Yamane T, Inoue A, Maruyama T, Inoue M,
Inoue S, Fujii H, Katoh R: High prevalence of neuroendocrine carcinoma in
breast lesion detected by the clinical symptom of bloody nipple discharge.
Breast 2012, 21:652-656.

Richter-Ehrenstein C, Amdt J, Buckendahl AC, Eucker J, Weichert W, Kasajima A,
Schneider A, Noske A: Solid neuroendocrine carcinomas of the breast:
metastases or primary tumors? Breast Cancer Res Treat 2010, 124:413-417.
Hwang H, Hou KT, Schiller C, Wayne JD, Mendelson EB, Susnik B:
Neuroendocrine carcinoma metastatic of the breast. Breast J 2008,
14:201-202.

Righi L, Sapino A, Marchio C, Papotti M, Bussolati G: Neuroendocrine
differentiation in breast cancer: established facts and unresolved
problems. Semin Diagn Pathol 2010, 27:69-76.

Tsang WY, Chan JK: Endocrine ductal carcinoma in situ (E-DCIS) of the
breast: a form of low-grade DCIS with distinctive clinicopathologic and
biologic characteristics. Am J Surg Pathol 1996, 20:921-943.

Eyden B, Banerjee SS, Nesland JM: Amphicrine carcinoma of breast with
giant granules: an immunohistochemical, histochemical and
ultrastructural study. J Submicrosc Cytol Pathol 2002, 34:27-36.

Hoang MP, Maitra A, Gazdar AF, Albores-Saavedra J: Primary mammary
small-cell carcinoma: a molecular analysis of 2 cases. Hum Pathol 2001,
32:753-757.

Weigelt B, Horlings HM, Kreike B, Hayes MM, Hauptmann M, Wessels LF, de
Jong D, Van de Vijver MJ, Van't Veer LJ, Peterse JL: Refinement of breast
cancer classification by molecular characterization of histological special
types. J Pathol 2008, 216:141-150.

Kawasaki T, Nakamura S, Sakamoto G, Murata S, Tsunoda-Shimizu H, Suzuki K,
Takahashi O, Nakazawa T, Kondo T, Katoh R: Neuroendocrine ductal
carcinoma in situ (NE-DCIS) of the breast-comparative clinicopathological
study of 20 NE-DCIS cases and 274 non-NEDCIS cases. Histopathology 2008,
53:288-298.

Tang F, Wei B, Tian Z, Gilcreas MZ, Huo L, Albarracin CT, Resetkova E, Zhang H,
Sahin A, Chen J, Bu H, Abraham S, Wu J: Invasive mammary carcinoma with
neuroendocrine differentiation: histological features and diagnostic
challenges. Histopathology 2011, 59:106-115.

Tang W, Taniguchi E, Wang X, Mori |, Kagiya T, Yang Q, Nakamura Y,
Nakamura M, Yoshimura G, Sakurai T, Kakudo K: Loss of cell cohesion in
breast cytology as a characteristic of neuroendocrine carcinoma. Acta
Cytol 2002, 46:835-840.

Ng WK, Poon CS, Kong JH: Fine needle aspiration cytology of ductal
breast carcinoma with neuroendocrine differentiation. Review of eight
cases with histologic correlation. Acta Cytol 2002, 46:325-331.



Angarita et al. World Journal of Surgical Oncology 2013, 11:128
http://www.wjso.com/content/11/1/128

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Rindi G, Buffa R, Sessa F, Tortora O, Solcia E: Chromogranin A, B and C
immunoreactivities of mammalian endocrine cells. Distribution,
distinction from costored hormones/prohormones and relationship with
the argyrophil component of secretory granules. Histochemistry 1986,
85:19-28.

Pagani A, Papotti M, Hofler H, Weiler R, Winkler H, Bussolati G:
Chromogranin A and B geneexpression in carcinomas of the breast.
Correlation of immunocytochemical, immunoblot, and hybridization
analyses. Am J Pathol 1990, 136:319-327.

Wei B, Ding T, Xing Y, Wei W, Tian Z, Tang F, Abraham S, Nayeemuddin K,
Hunt K, Wu Y: Invasive neuroendocrine carcinoma of the breast. A
distinctive subtype of aggressive mammary carcinoma. Cancer 2010,
116:4463-4473.

Papotti M, Macri L, Finzi G, Capella C, Eusebi V, Bussolati G: Neuroendocrine
differentiation in carcinomas of the breast: a study of 51 cases.

Semin Diagn Pathol 1989, 6:174-188.

Hull MT, Warfel KA: Mucinous breast carcinomas with abundant
intracytoplasmic mucin and neuroendocrine features: light microscopic,
immunohistochemical, and ultrastructural study. Ultrastruct Pathol 1987,
11:29-38.

Ersahin C, Bandyopadhyay S, Bhargava R: Thyroid transcription factor-1
and “basal marker"—expressing small cell carcinoma of the breast.

Int J Surg Pathol 2009, 17:368-372.

Mclntire M, Siziopikou K, Patil J, Gattuso P: Synchronous metastases to the
liver and pancreas from a primary neuroendocrine carcinoma of the
breast diagnosed by fine needle aspiration. Diagn Cytopathol 2008,
36:54-57.

Sapino A, Righi L, Cassoni P, Papotti M, Gugliotta P, Bussolati G: Expression
of apocrine differentiation markers in neuroendocrine breast carcinomas
of aged women. Mod Patho 2001, 14:768-776.

Diab SG, Clark GM, Osborne CK, Libby A, Allred DC, Elledge RM: Tumor
characteristics and clinical outcome of tubular and mucinous breast
carcinomas. J Clin Oncol 1999, 17:1442-1448.

Pagani A, Sapino A, Eusebi V, Bergnolo P, Bussolati G: Pip/gcdfp-15 gene
expression and apocrine differentiation in carcinomas of the breast.
Virchows Arch 1994, 425:459-465.

Jablon LK, Somers RG, Kim PY: Carcinoid tumor of the breast: treatment
with breast conservation in three patients. Ann Surg Oncol 1998,
5:261-264.

Yao JC, Hassan M, Phan A, Dagohoy C, Leary C, Mares JE, Abdalla EK,
Fleming JB, Vauthey JN, Rashid A, Evans DB: One hundred years after
“carcinoid”: epidemiology of and prognostic factors for neuroendocrine
tumors in 35,825 cases in the United States. J Clin Oncol 2008,
26:3063-3072.

Rovera F, Masciocchi P, Coglitore A, La Rosa S, Dionigi G, Marelli M, Boni L,
Dionigi R: Neuroendocrine carcinomas of the breast. Int J Surg 2008,
Suppl 1:5113-S115.

Tian Z, Wei B, Tang F, Wei W, Gilcrease MZ, Huo L, Albarracin CT, Resetkova E,
Middleton L, Sahin A, Xing Y, Hunt KK, Chen J, Bu H, Rashid A, Abraham SC,
Wu Y: Prognostic significance of tumor grading and staging in mammary
carcinomas with neuroendocrine differentiation. Hum Pathol 2011,
42:1169-1177.

doi:10.1186/1477-7819-11-128

Cite this article as: Angarita et al: Locally-advanced primary
neuroendocrine carcinoma of the breast: case report and review of the
literature. World Journal of Surgical Oncology 2013 11:128.

Page 11 of 11

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


