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1 | INTRODUCTION

| Theresia Edward Mwakyembe®* | Mujaheed Suleman®

Key Clinical Message

A rare form of invasive breast carcinoma, NOS, also known as matrix-producing
carcinoma made up of epithelial and mesenchymal components. Usually, they
are triple negative and clinically aggressive and respond poorly to neoadjuvant
systemic therapy.

Abstract

Metaplastic breast carcinomas (MBCs) are ductal carcinomas that undergo meta-
plasia to form nonglandular growth patterns. They are extremely rare, constitut-
ing less than 1% of all invasive breast carcinomas. Matrix-producing carcinoma is
an exceedingly rare form of MBC distinguished by a ductal carcinomatous com-
ponent with direct transition to areas of cartilaginous or osseous differentiation
without the presence of an intervening spindle cell element. MBCs are clinically
aggressive, but matrix-producing subtypes have a relatively better prognosis. The
tumors are usually triple negative. Therefore, surgery and chemotherapy are the
main therapeutic approaches. Our report describes this unique form of MBC with
prominent osseous differentiation in a 33-year-old female patient. Its distinct his-
tological features and peculiar clinical behavior necessitate a thorough under-
standing of this one-of-a-kind disease entity.
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Metaplastic breast carcinoma (MBC) is a clinically aggres-
sive and extremely rare form, accounting for 0.2%-1% of
all invasive mammary carcinomas.' It represents a het-
erogeneous group of neoplasms generally characterized
by an intimate admixture of an invasive breast carcinoma

matrix-producing differentiation. Metaplastic spindle
cell and squamous cell carcinomas may present in a pure
form without any recognizable ductular component. MBC
with osseous differentiation is the rarest subtype,>* usu-
ally triple negative. Thus, the tumors tend to have a poor
prognosis.’ Herein, we present a rare case of a 33-year-old
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African female patient with MBC with osseous metaplasia
managed in our institution and provide a brief review of
the literature.

2 | CASE REPORT

A 33-year-old female attended a breast cancer screening
outreach program with a 6-month history of a left breast
mass. The mass started as a small swelling that progres-
sively increased in size over time. She denied a history of
difficulty breathing, back pain, nipple discharge, night
sweats, and weight loss. She reported having a regular
menstrual cycle of 28days with a flow of 5days. She de-
nied a history of oral contraceptive use. She had two chil-
dren whom she breastfed exclusively, with no history of
smoking or alcohol intake and no family history of breast
disorders on both the maternal and paternal sides.

On initial examination, she had a fair nutritional sta-
tus, had mild pallor, was not dyspneic, and was not jaun-
diced. On local examination, her left breast was larger
than the right with an obvious large fungating mass lo-
cated in the upper inner and outer quadrants, measuring
12x15cm, with foul-smelling discharge, peau d'orange
of the surrounding skin, and visible dilated veins but
no nipple retraction and nipple discharge. There were
palpable axillary lymph nodes involving the anterior,
central, and apical groups, which are mobile, firm, non-
matted, and the largest measured 2 X 2cm. There was no
contralateral breast mass or supraclavicular lymphade-
nopathy. The left axillary lymph nodes were palpable.
Her respiratory, cardiovascular, and abdominal exam-
inations were normal.

Her laboratory workup results, including complete
blood count, complete metabolic panel, lipid results, and
thyroid-stimulating hormone, were essentially normal
except for mild anemia with a hemoglobin of 10.8g/dL.
Her biopsy results revealed an infiltrative tumor made
up of solid islands of malignant epithelial cell clusters
scattered in the stroma, characterized by atypical spin-
dle cells with areas of osseous metaplasia. Tumor necro-
sis, together with atypical mitoses and hemorrhage, were
associated (Figures 1 and 2). The diagnosis of MBC with
osseous metaplasia was entertained. A differential diag-
nosis of extraskeletal primary osteosarcoma of the breast
was considered. Hormonal receptor status determination
results highlighted triple negatives (ER=0%, PR=0%,
and HER-2=0%). A CT scan and a bone scan were rec-
ommended for staging. However, due to the financial
constraints of the patient, they were not done. Instead,
an abdomino-pelvis ultrasound and chest X-ray were
performed. The ultrasound and X-rays results were neg-
ative for metastases. Her clinical staging was cT,, N;,M,.

FIGURE 1 Photomicroscopic images of metaplastic carcinoma
highlighting two distinct (biphasic) components: clusters or sheets
of epithelial cells forming nests or cords of atypical cells with
moderately enlarged nuclei (blue arrows).

FIGURE 2 Diffuse proliferation of the mesenchymal cell
component, whose individual cells are atypical and oval-to-
spindled shaped (green arrows), with osteoid matric deposition,
resembling osteosarcoma (black arrows); H & E staining

10 x original magnification.

A modified radicle mastectomy with axillary lymph node
sampling was performed. The final mastectomy pathol-
ogy report concluded the diagnosis of high-grade inva-
sive MBC with prominent osseous differentiation, triple
hormonal receptor-negative, pT4bN1MO, with negative
surgical margins. She received radiotherapy and six cycles
of adjuvant chemotherapy (5-flourouracil, doxorubicin,
paclitaxel, and cyclophosphamide). To date, 1year has
passed since she finished oncological care; she is disease-
free and is kept under follow-up.

3 | DISCUSSION

Osseous metaplasia in MBC is a rare phenomenon that
may be benign or malignant.** Ultrastructural analysis
supports the evidence that the tumor cells are of both
epithelial and myoepithelial derivations. Being biphasic
tumors, the origin of metaplastic breast tumors has been
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widely debated, and thus, the cellular origin of these tu-
mors remains speculation. Bone morphogenic proteins are
thought to induce chondrogenic or osteogenic expression
in stem cells while suppressing differentiation into muscle
or fat.® These growth factors act as external triggers to in-
duce specific transcription factors that lead to a cascade of
phenotype-specific genes leading to a differentiated cell.
Some studies described modified fibroblasts that changed
through metaplasia as possible mechanisms of develop-
ment. Chronic inflammation, ischemia, or trauma have
also been implicated in initiating the cascade of events
that lead to metaplasia.” Other theories suggest that these
tumors arise from the combination of a common multipo-
tent progenitor cell, giving rise to both sarcomatous and
carcinomatous cells. However, instances where no causes
could be established are not uncommon.®

Contrary to the index case, MBC usually affects females
with median ages of 40-65years,'' presenting as large
tumors as seen in our case, fixed to underlying tissues,
making it difficult to treat. The neoplasm has high rates
of recurrence, at 35%-62%.">"> P53 mutations are highly
visible with frequencies ranging from 53% to 64%. Tumor
protein p63, which is a member of the p53 family, is also
expressed in these neoplasms and is used as a myoepithe-
lial marker; however, it has no prognostic value. Biopsies
taken for immunohistochemistry studies usually present
with ER, PR, and Her-2 negatives; hence, there is no value
for hormonal therapy.'* The diagnosis of MBC is based on
histological findings."® Breast imaging may be challenging
since only the benign features of the disease are observed.
On mammography, osseous lesions are seen as dense cal-
cifications. Pleomorphic and linear microcalcifications are
not frequently documented. Instead, a round or oval mass
with a circumscribed margin is described."® Similarly, ul-
trasonographic findings may not be useful since an oval,
round, or lobular solid hypoechoic mass with circum-
scribed or indistinct margins is observed, making the le-
sion easily misinterpreted as benign.

As evidenced in our patient, MBC typically presents
with high-grade tumors at an advanced stage, possibly
due to rapid growth rate. The tumor presents like an inva-
sive breast carcinoma of no special type and tends to have
a large tumor size, less nodal involvement, and a higher
American Joint Committee on Cancer (AJCC) s‘cage.ls’16
Therefore, they are locally aggressive with poor outcomes.
Important factors in determining outcome are tumor size
and mesenchymal component, with a worse survival rate
seen in patients with tumors >5cm. A high proportion
of matrix is seen in these tumors, and spindle cells have
a more favorable outcome. MBCs are managed as other
breast cancers, such as infiltrating ductal carcinoma,
express a triple-negative status. Several reports suggest
that anti-PD-1/L1 is potentially active in this disease.'’
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Patients may be treated with breast-conserving surgery.
However, due to the large tumor size at presentation, as
it was mirrored in our patient, conserving surgery may be
less applicable. Neoadjuvant chemotherapy has shown
limited value; thus, mastectomy with axillary lymph
node clearance followed by adjuvant chemotherapy is the
mainstay of the management of this rare neoplasm.'**°
Radiotherapy showed limited value in the adjuvant set-
ting; however, there are very few studies with limited data
on survival and recurrence rates postradiotherapy, and
hence the need for more randomized trials on the man-
agement of this rare neoplasm.

4 | CONCLUSION

Metaplastic carcinoma with osseous metaplasia is a rare
form of invasive breast carcinoma, NOS. Usually, they are
triple negative, clinically aggressive, and respond poorly
to neoadjuvant systemic therapy. The tumor should be
considered whenever a calcified breast lesion is encoun-
tered, and demonstration of osteoid matrix mineralization
by morphology will help in diagnosis. Due to the hetero-
genicity of this neoplasm, awareness of this rare neoplasm
should raise an appraisal for the early diagnosis and ulti-
mately improve the treatment outcomes of patients with
this disease.
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