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CASE SUMMARY 
A 39-year-old G2P1 female pre-

sented with a new palpable right breast 
lump, which she had noticed while 
breastfeeding. Her risks for breast can-
cer included a maternal grandmother 
who was diagnosed with breast cancer 
in her 50s and late childbearing at age 
37. On physical examination, she had 
a large palpable non-tender mass in the 
lower right breast.

IMAGING FINDINGS  
Ultrasound of the palpable mass in 

the right breast revealed a 4.5 × 4.8 × 
4.1 cm circumscribed hypoechoic mass 
at the 6:00 location. The mass was felt 
to represent a lactating adenoma. An 
ultrasound-guided biopsy was recom-
mended. The patient presented one 
month later for the biopsy. The mass 
had increased to 6 cm at the time of 
the biopsy. Mammogram revealed a 6 
cm round mass with partially circum-
scribed margins in the central right 
breast. There was also skin thickening 
noted in the inferior medial right breast 
on the mammogram.

Ultrasound-guided biopsy of the 
mass was performed. MRI breast 
showed a large 6 cm rim enhancing right 
breast mass. Also, diffuse skin thick-
ening and edema was noted in the right 
breast. There were multiple enlarged and 
necrotic right axillary lymph nodes, as 
well as right internal mammary lymph-
adenopathy.

Fine-needle-aspiration of a right 
axillary lymph node was positive for 
malignancy.

Metastatic workup including a bone 
scan, a CT chest/abdomen/pelvis and 
MRI brain were negative for metastatic 
disease or evidence of any other primary 
malignancy elsewhere in the body.

Ultrasound-guided biopsy of the 
right breast mass revealed high-grade 
neuroendocrine tumor with small cell 
features; ER/PR negative, Her-2 nega-
tive and Ki-67 positive at 99%. The 
tumor cells were positive for CD56 and 
synaptophysin, AE1/AE3 and CAM 5 
and negative for chromogranin.

DIAGNOSIS
Neuroendocrine tumor of the breast

DISCUSSION  
Primary neuroendocrine cancer 

(NEC) of the breast is very rare with 
a limited number of cases reported in 
the literature. The first case of this type 
of tumor in the breast was reported by 
Wade, et al, in 1983.1 Small cell car-
cinoma of the lung is well known, but 
can also occur in many extra pulmonary 
sites, such as bowel, pancreas, bladder, 
salivary glands, skin, breast, cervix and 
prostate. Primary small cell carcinoma 
in the breast cannot be differentiated 
from ones arising from any other site 
based on the histology and immunohis-
tochemistry. Therefore, exclusion of 
an extra mammary primary site and/or 
demonstration of an in situ component 
within the breast should be confirmed for 
the diagnosis of primary neuroendocrine 
carcinoma of the breast.2 The differen-
tiation between primary and metastatic 
tumor is essential for treatment planning.

The histologic characteristics of 
primary small cell neuroendocrine car-
cinomas are cellular monotony, fine 
granular (salt and pepper) chromatin, 
inconspicuous nucleoli, pseudorosettes 
and palisades and a high mitotic rate.3-5 
However, these features are inconsis-
tently seen and pathologists rely on a 
panel of neuroendocrine markers. In 
the WHO classification, neuroendo-
crine 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 can-
cer cells. In the WHO classification of 
breast tumors, these tumors have been 
classified as: solid neuroendocrine car-
cinoma, atypical carcinoid tumor, small 
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FIGURE 1. A full-field digital CC view of the 
right breast demonstrates heterogeneous 
dense breast tissue with a large, approxi-
mately 6 cm round mass in the central right 
breast with partially circumscribed and par-
tially obscured margins. There is also skin 
thickening noted in the medial right breast.
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cell/oat cell carcinoma and large cell 
neuroendocrine carcinoma.6

The imaging features of neuroendo-
crine breast tumor are nonspecific but 
differ from the typical invasive breast 
cancer. In one of the largest studies on 87 
cases of primary NEC of the breast, the 
most common mammographic presen-
tation of this malignancy was a round or 
oval high-density mass with nonspicu-
lated margins.6 On ultrasound, the most 
common feature was a solid hypoechoic, 
irregular and hypervascular mass with 
either posterior acoustic enhancement 

or no posterior acoustic features. Major-
ity of tumors in this series were ER posi-
tive and HER2/neu negative, although 
the receptor status has been shown to 
be variable in some other studies. These 
tumors are usually more circumscribed 
and large at presentation, compared to 
other invasive carcinomas in the breast 
and often have lymph node metastasis at 
the time of diagnosis.7, 8 

The age of incidence is usually 
between 40-70 years. The majority of 
patients present with a firm palpable 
mass. The size of the tumor can range 

from 1 cm to 15 cm (median 3.5 cm). 
The prognosis depends on the size at ini-
tial presentation and presence or absence 
of lymph node metastasis.9 It also 
depends on the grade of the tumor, with 
the well-differentiated tumors usually 
having a better outcome than the poorly 
differentiated tumors.3 The prognosis is 
usually poor, similar to small cell carci-
noma of the lung. 

Due to the small number of cases, no 
standard treatment protocol has been 
established for this type of tumor in the 
breast. Modified radical mastectomy 

FIGURE 2. (A) Ultrasound of the palpable finding in the right breast shows a hypoechoic solid mass with microlobulated margins measuring 
6.2 cm in largest dimension. (B) Ultrasound of the right axilla shows abnormal enlarged hypoechoic lymph node with complete loss of normal 
fatty hilum.
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FIGURE 3. (A) Sagittal T1 post contrast image of the right breast at the time of presentation shows a 6 cm rim enhancing mass with irregular 
margins and central necrosis in the inferior right breast. The mass showed rapid early enhancement with washout kinetics.  (B) Sagittal T1 
post contrast image of the right breast post multiple cycles of chemotherapy. The enhancing right breast mass is smaller with decrease in the 
central necrotic component.
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with or without axillary nodal dissec-
tion seems to be the treatment of choice 
followed by adjuvant chemotherapy 
and possible radiation. The cytotoxic 
therapy for these tumors is different 
than invasive ductal/lobular cancer and 
regimens similar to small cell cancer of 
the lung have been used. Chemotherapy 
regimens described in the literature 
have included FEC (fluorouracil, epi-
rubicin, and cyclophosphamide), CMF 
(cyclophosphamide, methotrexate, and 
fluorouracil), adriamycin and cisplatin, 
paclitaxel alone, CAE (cyclophospha-
mide, doxorubicin, etoposide) and CP 
(cisplatin, etoposide) as single agents or 
in combinations.3,10

Our patient was started on cispla-
tin and etoposide chemotherapy and 

then received 4 cycles of weekly Taxol 
with minimal clinical and radiographic 
response.

She had a right mastectomy and right 
axillary node dissection. The tumor mea-
sured 17 cm and had evidence of angio-
lymphatic invasion, dermal lymphatic 
invasion, and nipple involvement. Surgi-
cal margins were negative. Twenty-one 
of 26 right axillary lymph nodes showed 
metastatic disease. 

The patient developed cutaneous 
recurrence of tumor 6 weeks post mastec-
tomy in the right mastectomy bed. Repeat 
imaging showed rapid disease progres-
sion with right pleural, liver, splenic and 
bony metastases. The patient rapidly 
deteriorated thereafter and passed away 2 
months after the mastectomy. 

CONCLUSION  
Primary neuroendocrine tumor is a 

rare, distinct and aggressive malignancy, 
which comprises about 2% to 5% of the 
breast cancers using the WHO criteria. 
Lymph node and distant metastasis is 
frequent and the prognosis is usually 
poor, similar to its pulmonary counter-
part. Patients may do well, if detected 
in the early stage of the disease. Further 
studies are needed in a larger patient 
population to establish a standard treat-
ment regimen for this rare malignancy.
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FIGURE 4. (A) Image from PET-CT done prior to mastectomy shows uptake in the right 
breast, axilla and multiple right internal mammary nodes with no other evidence of meta-
static disease.(B) PET-CT done 2 months later shows multiple areas of abnormal uptake 
consistent with diffuse metastatic disease.


