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ABSTRACT

Objective: Primary neuroendocrine carcinoma of the breast
(NECB) is a rare distinct type of breast carcinoma. There is limited
data about the optimal management, treatment, and prognosis.
Therefore, we analyzed the clinicopathological features, manage-
ment and the clinical outcome of this rare breast carcinoma.

Material and Methods: Patients diagnosed as NECB between
July 2008 and January 2018 were included in the study. Medical
records were retrospectively reviewed.

Results: A total of 4,896 breast cancer patients were reviewed
and 18 NECB (0.4% of all cases) were extracted. The median
age was 61.5 (30-82). Thirteen cases (72.2%) underwent breast
conserving surgery. Eight patients had axillary lymph dissection.
All of the cases were pathological T1 and T2. Only one patient
was pathological stage 3. Median tumor size was 20.5mm (10-
45). Only two cases presented with small cell subtype, the rest
were well-differentiated. Hormone receptor was positive and
HER2/neu was negative for all cases. Of the 15 patients with
known Ki-67, three had high expressions (>20%). No local or
distant disease recurrences and death related with NECB were
detected at a median follow-up period of 101 months (33-148).

Conclusion: NECB is more likely to be hormone receptor positive
and HER2/neu negative as luminal A or B subtype. An excellent
clinical outcome is remarkable despite a substantial number of pa-
tients with axillary lymph node positivity specifically for well-differ-
entiated subtype. Less invasive treatment options should be kept
in mind.

Keywords: Neuroendocrine carcinoma, breast neoplasm,
prognosis

OZET

Amag: Néroendokrin meme karsinomu (NMK) nadir gorilen ve
ozellikli bir meme timoridir. Bu alt tipin tedavisi ve prognozu
ile ilgili bilgiler sinirhdir. Calismamizda, bu nadir gérilen timo-
rin klinikopatolojik ozelliklerini, tedavisini ve klinik sonuglarini
inceledik.

Gereg ve Ydntemler: Temmuz 2008 ve Ocak 2018 tarihleri ara-
sinda NMK tanisi alan hastalarin verileri retrospektif olarak ince-
lendi.

Bulgular: Toplam kayitli 4896 meme kanseri hastasinin 18'i NMK
idi (toplam vakalarin %0,4'1). Ortanca yas 61,5 (30-82) olarak bu-
lundu. On Ug hastaya (%72,2) meme koruyucu cerrahi uygulandi.
Sekiz hastaya ise aksiller lenf nodu diseksiyonu yapildi. Sadece
bir hasta patolojik evre 3 iken tim hastalar patolojik olarak T1 ve
T2 idi. Ortanca tumor boyutu 20,5 mm (10-45) olarak bulundu.
Sadece iki hasta kiguk hiicreli alt tipi iken 16 hasta iyi-diferansiye
alt tipindeydi. Tim hastalar hormon reseptér pozitif ve HER2/
neu negatifti. Ki-67 degeri bilinen 15 hastadan 3 tanesinde yuk-
sek Ki-67 degeri (>%20) mevcuttu. Ortanca 101 (33-148) aylik ta-
kip stiresinde lokal-bdlgesel veya uzak rekirrens goriilmedi. On
sekiz hastada hastaliga bagl 6lum gorilmedi.

Sonug: NMK genellikle hormon reseptér pozitif ve HER2/neu
negatif olacak sekilde luminal A veya B olarak tespit edilmek-
tedir. Aksilla pozitif hastalar olsa da 6zellikle iyi-diferansiye alt
grupta sag kalimlar ¢ok iyidir. Bu hastalarda daha az girisimsel
tedavi secenekleri géz 6niinde bulundurulmalidir.

Anahtar Kelimeler: Néroendokrinkarsinom, meme neoplazmi,
prognoz
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INTRODUCTION

Primary neuroendocrine carcinomas of the breast (NECB)
are rare neoplasms of the breast with similar morpholog-
ical features to neuroendocrine tumors of the gastroin-
testinal tract and lung (1). The World Health Organization
(WHO) described neuroendocrine marker expression in
at least 50% of the total cell population of NECB. Ex-
pression of neuroendocrine markers, specifically synap-
tophysin and chromogranin A are generally present (2).
According to the WHO classification, NECB has three
subtypes based on the morphology as well-differentiat-
ed neuroendocrine tumors, small cell neuroendocrine
carcinomas, and invasive carcinomas of the breast with
neuroendocrine differentiation (3).

NECB is the disease of the sixth and seventh decade of
females who are generally postmenopausal (4). Although
the prevalence was reported between 2 and 5% in the
WHO 2003 classification, recent studies demonstrated
that it is between 0.1 and 0.5% (4-6).

NECB is associated with a more aggressive behavior,
higher propensity for local recurrence, and poorer prog-
nosis than ductal carcinoma (7). The optimal treatment
for primary NECB is poorly known because of limited re-
ports. These tumors can be misdiagnosed due to the lack
of distinguishing features on presentation and imaging.
It is important to recognize these tumors and distinguish
them from other poorly differentiated tumors of the
breast and metastatic small cell carcinomas from the lung
in order to avoid diagnostic errors that could have ther-
apeutic and prognostic implications for these patients.
In this study, we demonstrated the clinicopathological
characteristics, management and clinical outcomes of
this rare breast carcinoma.

MATERIALS AND METHODS

Patients with a diagnosis of NECB between July 2008
and January 2018 were retrospectively evaluated. De-
mographic features, clinicopathological factors, treat-
ment modalities, and outcomes of patients were record-
ed. Each patient was carefully managed in order to rule
out breast metastasis of neuroendocrine carcinomas
from other organs such as the gastrointestinal tract or
lung. All patients were managed as breast carcinoma not
otherwise specified (NOS) in concordance with interna-
tional guidelines.

Up-to-date WHO criteria for NECB definitions were used.
Tumors were stained by immunohistochemistry for neuro-
endocrine markers, synaptophysin and/or chromogranin-A
along with estrogen receptor (ER) and progesterone receptor
(PR), HER2/neu expression, and Ki-67 levels. Adjuvant treat-
ment (chemotherapy, radiotherapy and endocrine therapy)
was decided as in invasive ductal carcinoma of the breast.

Categorical and continuous variables were summarized
using descriptive statistics (e.g. median, range, frequen-
cy, and percentage). Kaplan-Meier method was used for
survival analysis. All statistical analyses were performed
using the SPSS program (Version 22.0, SPSS Inc., Chica-
go, IL, USA).

RESULTS

Between July 2008 and January 2018, 4,896 breast cancer
patients were treated in our clinic and 18 cases were iden-
tified that fulfilled the 2003 WHO criteria for NECB. The
incidence of NECB was 0.4% and all cases were female.
The median age was 61.5 (30-82). All cases underwent
radiologic evaluation by mammogram, ultrasound, and
magnetic resonance imaging (MRI) if needed. If axillary
lymph nodes were clinically positive, positron emission
tomography and computed tomography (PET/CT) were
also performed.

Most of the cases (75%) underwent breast conserving
surgery. Axillary lymph node dissection (ALND) was per-
formed for eight patients. All patients had sentinel lymph
node biopsy, except one patient that had clinically stage
Il nodal disease. She underwent direct ALND. The medi-
an tumor size was 20.5 mm (10-45). Pathological stage |l
nodal disease was also present in one patient who was
mentioned before. Of the 18 cases, 16 were classified as
well-differentiated and two were small cell neuroendo-
crine carcinoma according to the WHO criteria. All cas-
es were hormone receptor positive and HER2/neu neg-
ative. Only two patients that demonstrated with small
cell neuroendocrine carcinoma had higher levels of Ki-67
(60% and 80%). Synaptophysin and chromogranin-A ex-
pression were present in all cases. Details of clinical and
pathologic features are presented in Table 1.

The median follow-up time was 101 months (33-148). Ad-
juvant treatment was administered as for the same prin-
ciples for invasive ductal carcinoma of the breast. Seven-
teen patients had endocrine therapy with tamoxifen in
premenopausal and anastrazole in postmenopausal pa-
tients. The only patient who did not received endocrine
therapy was an 82-year old patient with co-morbidities.
There was no mortality associated with NECB. One pa-
tient died of cardiac events. No local recurrences or dis-
tant metastases were detected (Table 2).

DISCUSSION

Primary NECB is a rare tumor. On specimens, if more than
50% of the cells express any of neuroendocrine markers
(chromogranin-A, chromogranin-B, neuron specific eno-
lase, and synaptophysin), it can be described as prima-
ry NECB (1). This criteria distinguishes NECB from other
breast carcinomas that show only neuroendocrine mor-
phological features or focal (i.e.,<50%) neuroendocrine
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Table 1: Demographic and pathologic features of

cases (n=18)

Factors Category n %
Median age 61.5(30-82)
<60 8 44.4
>60 10 55.6
AJCC cT stage | 7 38.9
Il 10 55.6
M 1 5.6
AJCC cN stage 0 13 72.2
I 4 22.2
Il 1 5.6
Operation type BCS 13 72.2
Mastectomy 5 27.8
Axillary surgery SLNB 10 55.6
ALND 1 5.6
SLNB + ALND 7 38.9
Median tumor 20.5 (10-45)
diameter (mm)
AJCC pT stage | 50
I 50
AJCC pN stage 0 1 61.1
I 6 33.3
I 5.6
AJCC p stage [-A 6 33.3
[-A 8 44.4
II-B 3 16.7
l1-A 1 5.6
ER status Positive 18 100
Negative 0 0
PR status Positive 17 94.4
Negative 1 5.6
HER2/neu status Positive 0 0
Negative 18 100
Ki-67 (n=15) Positive
(=20%) 3 20
Negative
(<20%) 12 80
Factors Category %
MBR grade | 0 0
Il 15 83.3
M 3 16.7

Table 1: Continue

Factors Category n %
WHO classification  Well-differen-
tiated 16 88.9
Small cell 2 1.1
Adjuvant Chemotherapy
treatment Ves 9 50
No 9 50
Radiotherapy
Yes M 61.1
No 7 38.9
Endocrine therapy
Yes 17 94.4
No 1 5.6

AJCC: American Joint Committee on Cancer, BCS: Breast con-
serving surgery, SLNB: Sentinel lymph node biopsy,

ALND: Axillary lymph node dissection, ER: Estrogen receptor,

PR: Progesterone receptor, HER2/neu: Human epidermal growth
factor receptor-2, MBR: Modified Bloom-Richardson, WHO: World
Health Organization

Table 2: 5-year and 10-year survival features of the
patients

Median follow-up (month) 101 (33-148)

5-year disease free survival 100%
5-year overall survival 94.1%
10-year disease free survival 100%
10-year overall survival 94.1%

differentiation. The rate of NECB was 0.4% in our series,
that s similar to previously published series (0.1-0.5%) (4-6).

NECB is detected as especially round spiculated masses
on mammogram (5). They generally present homoge-
neous echogenicity with some posterior acoustic en-
hancement on sonography. It morphologically seems
like triple negative breast tumors. However, these
findings are not specific for NECB. As diagnosis and dif-
ferential diagnosis is made by pathologic evaluation
with neuroendocrine markers, metastasis from a pri-
mary neuroendocrine tumor other than breast should
be excluded, and a core biopsy is recommended (8).
Almost two thirds of NECB are associated with ductal
carcinoma in-situ that distinguishes these masses from
metastases (9). We performed core needle biopsy for all
cases. On advanced stages, PET/CT can be used for sys-
temic evaluation. We performed PET/CT for five clinical
axilla positive patients and there were no distant metas-
tasis. The surgical treatment strategy is generally simi-
lar with the management of ductal carcinoma. As many
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patients are early stage, specifically T1 and T2 cases, we
performed breast conserving surgery for 13 (72%) pa-
tients. Although only seven patients had pathological
axillary lymph node positivity, we performed ALND on
eight patients. One patient whose final pathologic nodal
evaluation was negative reported as positive in intra-
operative pathologic evaluation of the sentinel lymph
node. So that ALND was decided upon.

The WHO has classified NECB into three groups as
well-differentiated neuroendocrine tumors, small cell
neuroendocrine carcinomas, and invasive carcinomas of
the breast with neuroendocrine differentiation (3). Six-
teen patients in our cohort were well-differentiated and
two were small cell. Most of the primary NECB express
ER up to 90-100% and PR up to 80-90% (7). This level
of hormone receptor positivity is significant for survival.
HER2/neu overexpression in NECB is very rare so that
most studies in literature classified NECB as luminal A or
sometimes luminal B type (10-12). In large series by Bo-
gine et al. and Lavigne et al. they reported that almost
50% of cases are luminal A and 50% are luminal B (11, 12).
In our series, only three cases of the 15 with a known Ki-
67 status were luminal B (high Ki-67 >20%). All the cases
were hormone receptor positive and there were no HER2/
neu positivity.

As there is a lack of information due to the low inci-
dence of NECB cases, chemotherapy regimens are not
standardized. Nevertheless, general recommendation is
treating it similarly to the treatment standards for duc-
tal neoplasms (13). If chemotherapy is administered, the
first line treatment choice is anthracycline and taxane
based regimens (8). Almost all of the cases reported in
the literature are luminal type so the adjuvant endocrine
therapy is also a standard of care for most of the cas-
es (13). All patients, except an 82-year old female with
co-morbidities, received endocrine therapy in our series.
Radiotherapy also must be taken into consideration for
patients with breast conserving surgery and for advanced
stage patients in the light of international guidelines. We
administered adjuvant radiotherapy to 11 of our patients.

There are different survival reports for the outcome and
prognosis of NECB patients. Some of them demonstrate
worse survival and few of them demonstrate better sur-
vival. Most of the studies provide worse survival rates
when compared to invasive ductal carcinomas of the
same stage. Wang J et al. reviewed the surveillance, ep-
idemiology, and end results (SEER) database for NECB.
They indicated that the overall survival and disease spe-
cific survival were significantly worse in NECB (n=142)
compared with invasive mammary carcinoma, not other-
wise specified at the same stage (4). Another study by
Zhang et al. also presented that NECB have a higher rate
of local recurrence and lower rate of overall survival (14).

On the other hand, recent studies express that poorer
local control and survival outcomes are associated with
small cell subtype of the NECB, not for the well-differ-
entiated subtype (12, 15). These results are more reason-
able as we know that morphology is the key for survival of
the patients. In our series, we reported excellent survival
outcomes with a median follow-up time of 101 months.
There was only one death and it was associated with a
cardiovascular event. The 5-year and 10-year overall sur-
vival rates were both 94.1%. There was no locoregional
or distant recurrence during the follow-up time (Disease
free survival and disease specific survival were 100%). This
is probably because 16 of the 18 patients in our cohort
were well-differentiated subtype. Even so, two patients
with small cell subtype had 99 (AJCC stage 2A) and 62
(AJCC stage 3A) months of follow-up time with no lo-
coregional or distant recurrences. In the light of the re-
sults of these recent studies and our study, the need for
chemotherapy for well-differentiated NECB should be
questioned. Additionally, we can even consider omitting
surgical axillary lymph node staging for patients with ear-
ly stage and favorable tumor biology as demonstrated by
Ozkurt et al. for tubular breast cancers (16).

However, we should always keep in mind that small cell
subtype is aggressive and can metastasize even after
several years from initial diagnosis so that long-term close
follow-up is recommended.

In conclusion, NECB is a different subtype and rare vari-
ant of breast carcinoma. Our results suggest that NECB is
more likely to be ER/PR positive and HER2/neu negative
as luminal A or B subtype. An excellent clinical outcome
is remarkable despite a substantial number of patients
with axillary lymph node positivity specifically for well-dif-
ferentiated subtype. This favorable prognosis might be
due to good tumor biology profile associated with hor-
mone receptor positivity with a substantial benefit from
hormone therapy and other adjuvant therapies. Finally,
we must be aware of the small cell subtype of NECB and
follow-up closely for a long time as it can present with
advanced stage disease and distant metastasis.
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