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Abstract

Small-cell breast carcinoma (SCBC) is a very rare type of aggressive breast cancer constituting
less than 1% of all breast cancers. The WHO classification categorizes this tumor as small-cell
neuroendocrine carcinoma, and its prognosis is usually worse as compared to invasive breast
cancers. We report a 64-year-old Caucasian female who presented with a large fungating left
breast mass. Biopsy of the mass revealed small-cell carcinoma of the breast, negative for all
3 receptors (estrogen, progesterone, and Her2/neu). Imaging studies were negative for dis-
tant metastasis. She was subsequently treated after multidisciplinary discussion utilizing neo-
adjuvant chemotherapy with platinum agents and etoposide, modified radical mastectomy
with axillary lymph node dissection, and adjuvant radiation therapy. Since she has triple-neg-
ative small-cell breast cancer, she will be followed with active surveillance without hormonal
therapy. With less than 100 cases reported and in the absence of evidence-based standard
treatment guidelines, we have reviewed various case series reported in the literature. We fur-
ther discuss various chemotherapy regimens used previously, adverse prognostic factors of
breast neuroendocrine tumors, common receptor status, and genetic mutations found in
SCBC.
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Introduction

Small-cell breast carcinoma (SCBC) is a rare tumor which represents <1% of all breast
cancers [1]. Extrapulmonary small-cell tumors (EPSCC) occur commonly in gastrointestinal
and genitourinary organs but have been known to occur rarely in breast, larynx, pancreas,
hypopharynx, salivary glands, skin, nasal cavity, and paranasal sinuses [2]. EPSCC accounts
for 2-5% of all small-cell tumors [3]. The WHO 2019 breast cancer classification (fifth edition)
categorizes this tumor as a small-cell neuroendocrine carcinoma [4]. Pure SCBC typically
portends a significantly poorer prognosis as compared to invasive ductal carcinoma. EPSCC
also show a very similar histological morphology to the more commonly known small-cell
lung carcinoma (SCLC) [5]. Due to the difficulty of histologically distinguishing it from SCLC,
metastatic disease must first be ruled out with a thorough search for another primary site.
Unlike its extensively researched counterpart, SCLC, tested and proven treatment regimens
have yet to be established for SCBC.

Most of the evidence on SCBC is drawn from anecdotal case reports and few case series.
Shin et al. [6] and Kanat et al. [7] reported outcomes and management of 9 and 7 patients,
respectively. Boutrid et al. [8] reported on 56 cases cited in the literature.

Since there is still a limited amount of literature on SCBC due to its rarity, reporting each
verified case remains invaluable for future studies on this very rare and aggressive form of
breast cancer. We report a 64-year-old female with locally advanced SCBC who was treated
utilizing a multidisciplinary approach involving neoadjuvant chemotherapy, modified radical
mastectomy with axillary lymph node dissection, and adjuvant radiation therapy (RT) to the
axilla.

Case Presentation

A 64-year-old Caucasian female presented to urgent care with the complaint of a large
left breast mass. She first noticed the mass on the outer upper quadrant of the left breast 4
months prior. Due to the COVID-19 pandemic, she did not seek immediate medical attention.
Subsequently, over the next few months, the lesion grew into a painful fungating, red mass
protruding out of the breast (Fig. 1). Once she noticed significant colorless, foul-smelling
discharge from the left breast she decided to seek medical care. She has a 30 pack-year
smoking history but quit smoking several years ago. Her family history is significant for lung
cancer in 2 of her aunts. There was no other significant medical or surgical history. She was
not taking any medications.

Clinical exam revealed an 11-cm left breast mass with serosanguinous drainage. The
breast mass was fungating with a 2-cm ulcer on the lateral border and she had palpable left
axillary lymphadenopathy. Her lungs were clear to auscultation, heart auscultation revealed
normal rate and rhythm. She did not have cervical, inguinal, and right axillary lymphade-
nopathy. Her neurological exam was normal.

She was referred to a general surgeon and underwent a left breast biopsy. The biopsy
revealed a necrotic tumor consistent with small cell carcinoma (Fig. 2). Immunohistochem-
istry analysis revealed uniform staining with SOX-10, cytokeratin (CK), and variable staining
with CK 7, TTF-1 (thyroid transcription factor-1), and GATA 3. Immunohistochemical stains
were weakly to moderately positive for CD56, synaptophysin, and neuron specific enolase
(NSE). Ki67 was greater than 70%. Estrogen receptor, progesterone receptor, and Her2 /neu
stains were all negative.

She was evaluated by medical oncology and to rule out primary SCLC, a PET scan was
performed. The PET-CT scan revealed a 15-cm left breast tumor with an SUV of 6.84, along
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Fig. 1. Breast mass before and after 5 cycles of neoadjuvant chemotherapy.

Fig. 2. H&E staining of breast biopsy.

Fig. 3. CT scan before and after treatment with 4 cycles of chemotherapy.
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with left axillary lymphadenopathy 7.6 x 4.8 cm with an SUV of 8.34. She also had right axillary
lymphadenopathy, SUV 2.84, with the largest lymph node being 0.5 cm (Fig. 3). Right axillary
lymphadenopathy was determined to be reactive and too small for biopsy. There were no
lung lesions and no signs of distant metastasis.

She was classified as stage 3 based on the American Joint Committee on Cancer TNM
staging system. Her case was discussed in a multidisciplinary tumor conference, and given
the large size of the tumor, localized disease, and axillary lymph node involvement, her
treatment plan included 6 cycles of neoadjuvant chemotherapy, followed by surgery, and
subsequent radiation treatments. She was initially treated using cisplatin and etoposide
chemotherapy, but due to development of hearing difficulty, cisplatin was switched to carbo-
platin after cycle 3. She had a dramatic reduction in the size of the tumor (Fig. 1, 3) with
neoadjuvant chemotherapy. She then underwent a modified radical mastectomy of the left
breast with left axillary lymph node dissection. Pathology showed that she had 1 out of 14
lymph nodes that were positive for malignancy. Margins were clear and ductal carcinoma in
situ was not seen. At the time of writing this article, she has completed her chemotherapy and
surgical treatments and is currently undergoing RT. Given the lack of trials and established
guidelines for the use of RT in this disease, clinical judgment was employed based upon the
known utility of postmastectomy RT in patients with node-positive invasive ductal carcinoma
of the breast, and in the treatment of limited-stage small-cell carcinoma of the lung [9, 10]. A
plan was developed using mixed-energy photons to deliver 5,000 cGy to the chest wall, axilla,
internal mammary nodes, and supraclavicular nodes, followed by a 1,000-cGy boost to the
scar using electrons. Deep inspiration breath hold technique was used to minimize the dose
to the heart and ipsilateral lung. The case was reviewed and approved at radiation oncology
chartrounds ata tertiary hospital prior to initiation of therapy. Genomic analysis of her breast
tissue has not been done yet due to absence of metastatic disease.

Discussion

Given the rare occurrence of SCBC, no national or international guidelines exist for
treatment of this aggressive malignancy. In terms of chemotherapy, we preferred using
neoadjuvant chemotherapy to shrink the tumor given its large size to increase the likelihood
of a complete surgical resection and eliminating microscopic tumor cells. In the 56-case
review series, 25 patients underwent adjuvant chemotherapy and 15 patients received
neoadjuvant chemotherapy. Various chemotherapy regimens have been employed. These
include adriamycin-based chemotherapy used in invasive breast tumors, platinum-based
chemotherapy regularly employed for SCLC, and FEC (5-fluorouracil, epirubicin, and cyclo-
phosphamide). Thirty patients underwent mastectomy, and 16 patients underwent
lumpectomy. 41% of patients received RT (n = 23/56) [8]. Yildirim et al. [11] describe a
6-patient case series and utilized Ki67 in deciding on the chemotherapy regimen for breast
neuroendocrine tumors. For tumors with Ki67 >15%, platinum compounds and etoposide
were used, and for Ki67 <15%, an adriamycin-based regimen was given. Ki67 was 70% in our
patient and she was treated with platinum agents and etoposide.

Wang et al. [12] did a population-based study on invasive neuroendocrine carcinoma of
the breast from the SEER (Surveillance, Epidemiology and End Results) database. This study
reviewed 142 cases that showed that neuroendocrine carcinoma is an aggressive variant of
invasive breast cancer that mostly occurs in women over 60 years of age and usually presents
with a tumor size >2 cm. They also determined that not only was there a stage-for-stage
poorer 5-year overall survival rate in neuroendocrine carcinomas of the breast when
compared to other invasive mammary carcinomas, but also that age >60 years and positive
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lymph node status were independent prognostic factors for poorer overall survival in neuro-
endocrine carcinomas.

Estrogen receptor (ER) and progesterone receptor (PR) positivity has been shown to be
variable in different case series. Shin et al. [6] reported 67% ER-positive and 56% PR-positive
cases, Adegbola et al. [5] reported 3 cases, all of them being triple negative, and McCullar et
al. [13] reported 31% ER-positive and 13% PR-positive cases. Her2 /neu receptors are almost
always negative. Patients positive for ER or PR have been treated with hormonal agents in
accordance with NCCN treatment guidelines for invasive breast cancer. Additionally, the
presence of a ductal carcinoma in situ (DCIS) component points to a mammary origin of the
tumor [14]. Our patient was triple negative in her receptor status and did not have presence
of a DCIS component.

Next generation sequencing of SCBC and SCLC tissue has revealed differences in the
genomic landscape of both tumors. PIK3CA mutations were present in 33% of SCBC cases
(n =19) and were absent in all SCLC cases (n = 58, p = 0.0005, OR = 0.02). TP53 mutations
were present in 75% of cases of SCBC and SCLC. These PIK3CA mutations reportedly occur in
approximately 40% of hormone receptor (ER/PR)-positive and HER2-negative breast cancers
[11]. Fortunately, a new immunochemotherapy agent called alpelisib, a PI3Ka-specific
inhibitor, has been developed and investigated. The phase 3 trial that compared treatment
with alpelisib-fulvestrant to placebo-fulvestrant showed significantly prolonged progression-
free survival in PIK3CA-mutated, hormone receptor-positive, HER2-negative advanced breast
cancer patients who had previously received aromatase inhibitor therapy [15]. Alpelisib is
now approved by the FDA (Food and Drug Administration) for this tumor type, and further
research is recommended to investigate alpelisib as a potential treatment option in PIK3CA-
mutated SCBC.

Conclusion

Even though SCBC is a very rare form of breast cancer, continuing to publish individual
case studies will add much needed and valuable information for future studies. For diag-
nosing primary SCBC, imaging studies are very important to rule out metastasis from SCLC.
Data used for SCBC treatment is usually extrapolated from studies done on patients with
invasive breast cancer and SCLC. Ki67 can be a tool to help determine the chemotherapy
regimen of choice for this rare tumor with no established treatment guidelines. While it might
share characteristics with SCLC, it is a unique cancer that needs more research to determine
astandard treatment protocol. Additional investigation into PIK3CA mutations may also yield
better treatment options in order to improve prognosis for patients diagnosed with SCBC.
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