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a b s t r a c t 

Neuroendocrine breast cancers (NEBCs) are a rare and distinct subtype of breast tumors, 

characterized by their neuroendocrine differentiation. Despite accounting for less than 1% 

of all breast cancers, NEBCs present unique diagnostic and therapeutic challenges due to 

their heterogeneous nature and variable prognosis. Accurate imaging plays a crucial role in 

the diagnosis, treatment planning, and follow-up of NEBCs, yet remains a complex area due 

to the rarity of these tumors and overlapping features with more common breast cancers. 

We present a series of 4 cases of primary NEBC, emphasizing the imaging features and their 

histopathological correlations. All patients presented with breast lump. Diagnostic Mam- 

mography followed by Ultrasound was performed in each case. All 4 cases were categorized 

as Breast Imaging- Reporting and Data System (BI-RADS)-4. Trucut biopsy was performed 

and histopathological analysis revealed the diagnosis of NEBC. Patients underwent Surgery 

followed by Chemotherapy, Hormonal Therapy or Radiation therapy alone or in combination 

with each other depending upon the histopathological characteristics. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Neuroendocrine tumors (NET) are neoplasms originating from
specialized neuroendocrine tissues found throughout the
body, primarily in the gastrointestinal tract, pancreas, and
lungs. Primary neuroendocrine carcinoma of the breast is a
distinct and rare type of breast carcinoma, with an incidence
rate of 0.3%-0.5% [ 1 ]. It was first recognized and reported by
Feyrter and Hartmann in 1963 [ 2 ]. To confirm the diagnosis,
immunohistochemistry markers for neuroendocrine differen-
tiation, mainly Chromogranin and Synaptophysin, are used,
as clinical features and morphology offer little help in dis-
tinguishing NEBCs from other breast cancer subtypes [ 3 ]. In
2003, the World Health Organization (WHO) classification of
tumors of the breast and female genital organs defined NEBC
as a specific histological type of invasive breast carcinoma,
where more than 50% of the tumor cells express at least 1
neuroendocrine marker [ 4 ]. Microscopically, a metastatic NET
may be mistaken for primary mammary carcinoma; therefore,
the possibility of metastasis to the breast should be ruled out
through clinical and radiological examination. Compared to
other breast carcinoma subtypes, it tends to follow a more ag-
gressive course with a higher likelihood of local and distant
recurrence [ 5 ]. We conducted a retrospective analysis of all
histopathologically confirmed cases of primary NEBCs imaged
in our department between 2019 and 2023, using departmen-
tal records and the institutional picture archiving and commu-
nication system (PACS). We identified 4 such cases. This series
presents their imaging features, correlated with histopatho-
logical findings. 
Table 1 – Summary of the clinical presentation, Imaging features

Case Clinical presentation Radiological features 

Mammography USG 

1 Painless lump Irregular, high density 
lesion with obscured 
margins. 
CESM- early Intense 
enhancement with 
washout on delayed scan. 

Irregular hyp
lesion with m
lobulated ma
and posterio
enhancemen

2 Painless lump Oval, high density, 
circumscribed lesion. 

Irregular, iso
lesion with 
microlobulat
margins. 

3 Painless lump Irregular, high density, 
lesion with indistinct 
margins. 

Irregular, hyp
lesion with 
micro-lobula
margins. 
Few enlarged
hypoechoic a
lymph nodes
loss of fatty 

4 painless lump Irregular, high density 
spiculated lesion 

Irregular, hyp
spiculated le
Case description, diagnosis and management 

Case 1 

A 42 years old female presented with painless lump in her left
breast for a period of 1 month. It was not associated with over-
lying skin changes, nipple discharge or any other swelling in
right breast or bilateral axilla. On clinical examination, a well-
defined, hard, nontender lump was felt in her left breast. Pa-
tient was subjected to a diagnostic mammogram ( Table 1 ). 

On mammography, an irregular, high density lesion with
obscured margins of size ∼3.18 × 3.4 × 2.8 cm was noted in
middle and posterior 1/3rd of Upper Inner Quadrant (UIQ) of
left breast. On Ultrasonography (USG) correlation, an irregular
hypoechoic lesion with microlobulated margins, and posterior
enhancement without significant vascularity was noted at 10
o’clock position of left breast, categorised as BIRADS 4b lesion.
Contrast enhanced mammogram was done which demon-
strated Intense homogenous enhancement in early phase (im-
age acquisition done in cranio-caudal view after 2 minutes of
contrast administration) with washout on delayed scan (im-
age acquisition done in medial- lateral oblique view after 6
minutes of contrast administration) so BI-RADS was upgraded
to 4c ( Fig. 1 ). 

Thereafter, patient underwent trucut biopsy of the left
breast lesion. Histopathological examination revealed tumor
disposed in sheets, nests, cords, and trabeculae. The tumor
cells were pleomorphic, round nuclei with stippled to coarse
chromatin, occasional nucleolar and scant amounts of pale
cytoplasm. Intervening stroma showed myxoid to chondroid
, IHC findings and the treatment approaches in all 4 cases. 

IHC Treatment approaches 

oechoic 
icro 

rgins, 
r 
t. 

Triple negative 
Synaptophysin + CD- 
56 + INSM 1 –Chromogranin 
A - Ki-67—80%-90% 

Left MRM with axillary 
dissection followed by 
chemotherapy. 

echoic 

ed 

Luminal B-like 
ER + , PR + Her 2-neu - 
Synaptophysin + Chromo- 
granin + Ki-67—5% 

Left MRM with axillary 
clearance with adjuvant 
chemotherapy and 
hormonal therapy. 

oechoic 

ted 

 

xillary 
 with 

hilum. 

Luminal B-like 
ER + , PR + Her 2-neu - 
Synaptophysin + INSM- 
1 + Chromogranin - Ki-67 - 
90%. 

Right MRM with axillary 
clearance followed by 
Chemotherapy, 
radiotherapy and hormonal 
therapy. 

oechoic 
sion. 

ER + , PR + Her 2-neu - 
Synaptophysin + chromo- 
granin + Ki-67—4% 

Right MRM with axillary 
clearance followed by 
chemotherapy and 
hormonal therapy. 
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Fig. 1 – Case 1: Mammogram in (A) MLO and (B) CC views showing irregular, high-density lesion with microlobulated 

margins in UIQ of left breast. Ultrasound shows irregular hypoechoic lesion with microlobulated margins and no vascularity 

(C,F). Contrast enhanced mammogram- high energy images in CC view show intense homogenous enhancement in early 

scan (D) and washout in delayed scan in MLO view (E) [arrow]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

matrix with focal mucin. Mitotic figures were evident with mi-
totic rate of 25-26 mitosis per 10 high power fields. On im-
munohistochemistry, the tumor was negative for Estrogen re-
ceptor (ER), Progesterone receptor (PR) and Human epidermal
growth factor receptor (HER2/neu) classifying it as “Triple neg-
ative” molecular subtype. Ki-67 proliferation index was high
(80%-90%). Synaptophysin and CD-56 were positive whereas
INSM-1 and Chromogranin- A were negative suggesting the
diagnosis of neuroendocrine breast carcinoma ( Fig. 2 ). Patient
underwent Modified radical mastectomy with ipsilateral axil-
lary nodal dissection. 
Contrast enhanced computed tomography (CT) scan of
thorax and abdomen was performed for metastatic workup.
There was no evidence of bony, pulmonary, or hepatic metas-
tasis. 

Thereafter, the patient underwent left modified radical
mastectomy with axillary dissection under General anesthe-
sia (GA). Histopathological evaluation of postoperative spec-
imen confirmed the diagnosis of poorly differentiated neu-
roendocrine breast carcinoma with Nottingham Histological
grade- 3 (score 8). No evidence of lympho-vascular or peri-
neural invasion was present. Surgical margins were clear. No
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Fig. 2 – Case 1: Histology image through a section from a poorly differentiated neuroendocrine carcinoma: cells in sheets 
and nests with round to oval nuclei and fragile stippled chromatin showing moderate nuclear pleomorphism (H&EX400) (A). 
Sections show positivity for synaptophysin (B), CD-56 (C) with very high ki-67 index (B-D DABX400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

evidence of metastasis in the axillary lymph nodes was noted.
The patient received 6 cycles of chemotherapy (Etoposide and
Carboplatin) and currently is on remission. 

Case 2 

A 62-year-old female with postmenopausal status presented
with a painless lump in left breast for 2 months. On clinical
examination, there was well-defined hard lump in lower inner
quadrant of left breast. She underwent bilateral breast mam-
mography which revealed an oval, high density, circumscribed
lesion in lower inner quadrant of left breast. A solitary group
of punctate calcification was also present in UOQ. On USG,
there was presence of irregular, isoechoic lesion measuring
∼1.7 × 1.5 × 1 cm with micro lobulated margins in left breast
with mild peripheral and central vascularity on color Doppler
( Fig. 3 ). The left breast lesion was characterized as BI-RADS 4b.

Trucut biopsy of the left breast lesion was performed fol-
lowed by histopathological examination which revealed tu-
mor arranged in form of nests and lobules which were float-
ing in pools of mucin with round nuclei, stippled chromatin,
inconspicuous nucleoli and moderate cytoplasm. Immuno-
staining depicted strong cytoplasmic positivity of Synapto-
physin and chromogranin with Ki-67 proliferation index of 5%.
Tumor was positive for ER and PR and negative for HER2/neu
with molecular classification of “Luminal B-like”. Therefore,
diagnosis of Mucinous breast carcinoma with neuroendocrine
differentiation was made ( Fig. 4 ). 

Patient underwent left modified radical mastectomy with
axillary clearance under GA. Postoperative specimen was
sent for histopathological examination which confirmed the
preoperative diagnosis of mucinous carcinoma with neu-
roendocrine differentiation with no evidence of lymph-nodal
metastasis. Patient received adjuvant chemotherapy with 4
cycles of Adriamycin and cyclophosphamide followed by 4 cy-
cles of Paclitaxel and planned on hormonal therapy of Letro-
zole for 10 years. 

Case 3 

A sixty-three years old woman with postmenopausal status
presented with lump in right breast for a period of 3 months.
It was not associated with overlying skin changes, nipple dis-
charge or any other swelling in left breast. On clinical exam-
ination, there was well-defined lump at 5 o′ clock position of
right breast. Mammography reveals an irregular, high density,
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Fig. 3 – Case 2: Mammogram in (A) MLO and (B) CC views show irregular equal-density lesion with circumscribed margins 
in upper inner quadrant of left breast. Ultrasound shows irregular hypoechoic lesion with micro lobulated margins (C) and 

vascularity on color Doppler (D) [soild arrow]. A solitary group of punctate calcification is also visible in UOQ on 

Mammogram (blank arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lesion with indistinct margins and adjacent trabecular thick-
ening in LIQ of right breast. Sonography reveals an irregu-
lar, hypoechoic lesion with microlobulated margins measur-
ing ∼2.6 × 2.8 × 3 cm at 5-6 O’clock position showing mild
central and peripheral vascularity. Few enlarged hypoechoeic
lymph nodes with loss of fatty hilum were present in right ax-
illa suggesting infiltration ( Fig. 5 ). 

USG guided linear core biopsy of the right breast lesion was
performed followed by histopathological examination which
revealed tumor disposed in sheets, nests, cords, and organoid
pattern. Tumor cells were moderately pleomorphic, round nu-
clei with stippled to coarse chromatin and scant amounts of
pale eosinophilic cytoplasm. Immunohistochemistry reveals
ER/PR positive and Her-2 neu negative tumor with molecular
classification of “Luminal B-like”. Synaptophysin and INSM-
1 were positive and chromogranin was negative with Ki-67
proliferation index of 90%. Therefore, diagnosis of NEBC was
made ( Fig. 6 ). 

Patient underwent right modified radical mastectomy with
axillary clearance under GA. Postoperative specimen was sent
for histopathological examination which confirmed the pre-
operative diagnosis of NEBC with 5 lymph nodal metastasis.
Patient thereafter received 6 cycles of chemotherapy (Etopo-
side and Carboplatin) followed by 15 cycles of radiotherapy
and planned on hormonal therapy of aromatase inhibitor
Letrozole for 10 years. 
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Fig. 4 – Case 2: Haematoxylin and Eosin stained section showing tumor cells arranged in form of nests and lobules. Cells are 
floating in pools of mucin, 100x (A), Hematoxylin and Eosin stained section shows tumor cells with round nuclei. Stippled 

chromatin, inconspicuous nucleoli and moderate cytoplasm is also visible, 400x (B), Immunostain, Synaptophysin showing 
strong cytoplasmic positivity in tumor cells, 200x (C), Immunostain chromogranin showing strong cytoplasmic positivity in 

tumor cells, 200x (D), Immunostain estrogen receptor (ER) showing strong (3 + ) nuclear positivity in approx. 100% tumor 
cells, 200x (E), Immunostain progesterone receptor (PR) showing strong (3 + ) nuclear positivity in approx. 100% tumor cells, 
200x (F). 

 

 

 

 

 

 

 

 

 

 

Case 4 

A sixty-eight Year old female presented with painless lump
in her right breast for 2 months. On clinical examination,
lump was hard and nontender. Diagnostic mammography re-
vealed an irregular, high density lesion with spiculated mar-
gins and adjacent trabecular thickening in upper outer quad-
rant of right breast. Two other oval lesions with equal density
and circumscribed margins were also noted, with one show-
ing coarse calcifications. On sonography, an irregular, hypoe-
choic lesion with spiculated margins was seen at 9 o’ clock
position with no significant vascularity on color Doppler in
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Fig. 5 – Case 3: Right breast mammogram in MLO (A) and CC views (B) shows irregular high-density lesion with indistinct margins in lower inner quadrant. Ultrasound 

shows irregular hypoechoic lesion with micro lobulated margins (C). Few enlarged hypoechoeic lymph nodes with loss of fatty hilum were present in right axilla 
suggesting infiltration (D) [arrow]. 
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Fig. 6 – Case 3: Hematoxylin and Eosin stained section showing tumor arranged in form of nests, lobules and organoid 

pattern, 100x (A), H & E stained section showing tumor cells in nests. The cells show round nuclei, salt pepper chromatin, 
conspicuous nucleoli and moderate cytoplasm, 400x (B), Immunostain INSM-1 showing focal nuclear positivity in tumor 
cells, 200x (C), Immunostain, Synaptophysin showing focal cytoplasmic positivity in tumor cells, 200x (D), Immunostain 

Estrogen receptor (ER) showing strong (3 + ) nuclear positivity in approx. 100% tumor cells, 100x (E), Immunostain 

progesterone receptor (PR) showing strong (3 + ) nuclear positivity in 2%-4% tumor cells, 100x (f). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

right breast and categorized as BI-RADS 4C. Rest 2 lesions were
oval, well circumscribed, homogenously hypoechoeic, parallel
lesions suggesting the diagnosis of Fibroadenoma, and were
categorized as BI-RADS 3 ( Fig. 7 ). 

USG guided biopsy of the suspicious lesion was performed
followed by histopathological examination which revealed tu-
mor disposed in nests separated by fibrovascular septae. Tu-
mor cells were monomorphic with eccentrically placed round
nucleus and stippled chromatin showing mitosis and necro-
sis. Immunohistochemistry revealed ER/PR positive and Her-2
neu negative tumor. Synaptophysin and Chromogranin were
positive with Ki-67 index of 4%. Therefore, diagnosis of neu-
roendocrine tumor was made. 

Patient underwent right modified radical mastectomy with
axillary clearance under GA. Postoperative specimen was sent
for histopathological examination which confirmed the pre-
operative diagnosis of neuroendocrine breast carcinoma with
no lymph nodal metastasis. Patient thereafter received 6 cy-
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Fig. 7 – Case 4: Mammogram in MLO view shows an irregular high density lesion with spiculated margins in right breast 
(A), better demonstrated on 2D synthesized mammogram (B). USG correlation reveals an irregular hypoechoic spiculated 

lesion (C) with no significant vascularity on color Doppler (D) [arrow]. Also note the presence of 2 oval circumscribed equal 
density lesions in right breast, one showing coarse calcifications categorized as BIRADS 3 (short white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cles of chemotherapy (Doxorubicin and Cyclophosphamide)
and planned on hormonal therapy of aromatase inhibitor
Letrozole for 10 years. 

Discussion 

Breast cancer is the most common cancer in women world-
wide with improved survival rates due to better screening
methods, early diagnosis and advanced treatment techniques.
Primary neuroendocrine tumor of breast is less recognized
subtype of breast carcinoma [ 6 ]. It was only in 2003, how-
ever, that the WHO recognized neuroendocrine tumors of the
breast as a separate entity of breast cancer, based on the def-
inition provided by Sapino et al. [ 7 ]. In 2012, the WHO ac-
knowledged that the 50% threshold of cells with neuroen-
docrine markers expression was arbitrary; therefore in the
new classification, invasive carcinomas with neuroendocrine
differentiation were included in the group of NEBC regardless
of the percentage of tumor cells expressing neuroendocrine
markers [ 5 ]. According to the 2012 WHO classification, based
on morphology, breast tumors with neuroendocrine features
are divided into 3 groups: (a) neuroendocrine tumor, well-
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differentiated (carcinoid-like); (b) neuroendocrine carcinoma,
poorly differentiated/small-cell carcinoma; and (c) invasive
carcinoma with neuroendocrine differentiation. 

In 2019, newly revised WHO classification described the
term “Neuroendocrine neoplasm” as a term for all tumors
with dominant neuroendocrine differentiation, dividing into
(a) neuroendocrine tumor, including G1 and G2, and (b) neu-
roendocrine carcinoma, including small cell and large cell.
Invasive carcinomas without dominant neuroendocrine fea-
tures ( < 10% neuroendocrine morphology) are classified as in-
vasive carcinoma, no special type (NST). Tumors with ≥10%
neuroendocrine morphology are included in the category of
neuroendocrine neoplasm, and further divided into neuroen-
docrine tumor and carcinoma [ 8 ]. The diagnosis of primary
breast carcinoma with neuroendocrine feature requires com-
plete clinical, radiological and pathological examination of the
patients [ 7 ]. These tumors are usually seen in elderly post-
menopausal women in sixth–seventh decade of life [ 9 ]. In our
case series, 3 women were postmenopausal and one was pre-
menopausal. Patients with NET usually present with breast
lump, ulceration or nipple discharge [ 9 ]. In our study, all 4
cases presented with breast lump. 

Park et al evaluated the clinical, imaging, and histopatho-
logic characteristics of primary neuroendocrine breast carci-
noma. NEBC was visible on 94.3% mammograms and occult on
5.7%. All mammographically occult cancers were visible at Ul-
trasound. On mammograms, the most common presentation
was a mass (82.9%) followed by calcifications (26.4%). Of the
masses, 69.7% were round, oval, or lobular and 30.3% were ir-
regular. About 77.9% masses had circumscribed, obscured, in-
distinct, or microlobulated margins and 22.1% had spiculated
margins. Most common Ultrasound features were irregular
shape (65.4%), indistinct margin (43.6%), hypoechoic echopat-
tern (78.4%), and had no or enhanced posterior acoustic fea-
tures (77.9%) [ 10 ]. Jeon CH also evaluated imaging features of
NET. On mammogram, most common shape was oval followed
by irregular. On Sonography, most of the lesions were irregular,
hypoechoic without posterior features [ 11 ]. Few other studies
have also shown same results [ 12 ,13 ]. In our series too, most
common Mammographic pattern was irregular shaped, high
density lesion with variable margin characteristics. Most com-
mon USG pattern was an irregular, hypoechoeic, lesions with
microlobulated margins and no posterior features. 

Neuroendocrine-type primary breast carcinomas are be-
lieved to arise from the varied endocrine and exocrine dif-
ferentiation of a neoplastic epithelial progenitor cell during
carcinogenesis, rather than from pre-existing neuroendocrine
stem cells. This theory is supported by 3 main points: (a) the
absence of reported hyperplastic or benign neuroendocrine
lesions in the breast, unlike other organs such as the gas-
trointestinal tract and lungs; (b) breast carcinomas with neu-
roendocrine differentiation resemble typical breast cancers in
their histopathological characteristics; and (c) breast cancer
cells with undifferentiated features have demonstrated the
capability for neuroendocrine expression [ 14 ]. 

In primary neuroendocrine carcinoma of the breast, over
50% of the cell population exhibits neuroendocrine differenti-
ation. In a study by Keltan et al. [ 15 ], Synaptophysin was pos-
itive in 34 cases and negative in 2 cases, whereas Chromo-
granin showed positive staining in 23 cases and negative in 13
cases. Both synaptophysin and chromogranin were positive in
16 cases. In the current case series, there is diffuse positivity
for synaptophysin and negativity for chromogranin in 2 cases,
while both synaptophysin and chromogranin are positive in
another 2 cases. 

In a case study by Yiqun Li et al. [ 16 ], ER and PR recep-
tors were detected in 81.0% and 72.2% of patients, respectively,
while the HER-2 protein was overexpressed in 15.1% of pa-
tients. However, the presence of the ER alone is insufficient to
confirm the mammary origin of a neoplasm, as it does not ex-
hibit universal expression in normal breast tissues and is not
exclusive to mammary tumors. Furthermore, the expression
of the androgen receptor is lower in neuroendocrine tumors
(15%-18%) compared to nonspecial luminal invasive carcino-
mas [ 17 ]. In the current series of cases, 1 case demonstrated
negativity for ER, PR and HER-2 neu receptors, and was catego-
rized as triple-negative according to molecular classification.
In the other 3 cases, both ER and PR were positive, with HER-2
neu being negative. 

Breast carcinomas which show neuroendocrine differen-
tiation are- mucinous carcinoma, ductal carcinoma, infiltrat-
ing lobular carcinoma, low-grade insular carcinoma, small
cell undifferentiated carcinoma, and ductal carcinoma in
situ. Notably, mucinous carcinoma has the strongest asso-
ciation with neuroendocrine differentiation [ 18 ,19 ]. In our
study, Patient 2 was diagnosed with mucinous breast carci-
noma that exhibited neuroendocrine differentiation. Kashi-
wagi et al. conducted subtyping in 71 cases of mucinous
carcinoma based on hormone receptor (HR) and HER2 ex-
pression. Their findings revealed that of these cases, 68
(95.8%) were HR-positive/HER2-negative, 1 (1.4%) was HR-
negative/HER2-positive, and 2 (2.8%) were HR-negative/HER2-
negative [ 20 ]. Our second case tested positive for ER and
PR, and negative for HER2/neu. Generally, tumors that are
ER + /PR + have a better prognosis compared to those with
high levels of HER2/neu expression [ 21 ]. Although muci-
nous carcinomas with neuroendocrine differentiation gener-
ally prognosticate well, an overexpression of HER2/neu is as-
sociated with an increased risk of recurrence and metastasis
[ 22 ]. 

In the management of neuroendocrine tumors, the treat-
ment strategies often mirror those used for various types of
invasive breast cancer [ 23 ,24 ]. However, the lack of data from
prospective clinical trials limits our understanding of their
optimal management [ 17 ]. While breast-conserving surgery
(BCS) with or without adjuvant therapy is commonly em-
ployed, mastectomy is generally preferred due to the aggres-
sive nature of neuroendocrine tumors at an early stage [ 25 ]. It
is crucial to distinguish between primary and metastatic neu-
roendocrine tumors to determine the most appropriate surgi-
cal approach, whether BCS or mastectomy, along with axillary
node dissection [ 3 ]. In the case series presented here, all 4 pa-
tients underwent modified radical mastectomy with axillary
clearance. 

Radiotherapy to the chest wall should be administered
if there is evidence of skin, pectoral muscle, or thoracic
wall involvement, or if there are 4 or more metastatic ax-
illary lymph nodes [ 17 ]. The protocols for adjuvant radio-
therapy in NEBC are not specifically studied but are based
on the guidelines proposed for various subtypes of inva-
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sive breast cancer [ 26 ,27 ]. Our 3 patients were not sched-
uled to receive radiotherapy due to the lack of involvement
of the chest wall, skin, or lymph nodes. However, Patient-
3, who had lymph nodal metastasis, underwent 15 cycles of
radiotherapy. 

Adjuvant systemic therapy is determined on a case-by-
case basis, taking into account factors such as the patient’s
age, comorbidities, stage, biological characteristics of the tu-
mor, and risk of relapse [ 28 ]. Patients diagnosed with hormone
receptor-positive tumors are typically considered for adjuvant
hormonal therapy. Our first patient, who has triple-negative
cancer, did not receive endocrine therapy. Meanwhile, patients
with postmenopausal status and positive ER/PR status are pre-
scribed the aromatase inhibitor letrozole for duration of 10
years. 

In several studies, the Ki-67 index served as the basis for
choosing adjuvant chemotherapy. Patients with a Ki-67 index
of ≤ 15% were administered an anthracycline-based regimen,
while those with a Ki-67 index > 15% were treated with cis-
platin and etoposide [ 29 ,30 ]. This approach aligns with our
case series: patients with a Ki-67 index of 80-90% underwent
cycles of etoposide and carboplatin, whereas those with a Ki-
67 index of 4%-5% received 6 cycles of cyclophosphamide and
doxorubicin. 

In conclusion, primary neuroendocrine tumors of the
breast are less recognized entities, and their biological behav-
ior, clinical and imaging features, treatment, and prognosis re-
main poorly understood. Since radiological features are insuf-
ficient to distinguish these tumors from invasive breast car-
cinoma, reporting new cases is crucial for their identification
through imaging. In the era of precision medicine, prioritizing
targeted molecular strategies is essential. This remains a vital
area of research for understanding and developing the most
appropriate therapeutic plans to improve clinical outcomes. 

Patient consent 

Written informed consent for patient information and images
to be published was provided by the patients. 
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