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Abstract

Metaplastic breast carcinoma (MBC) is a rare type of breast carcinoma that includes a heterogeneous group of tumors
that tend to have mixed and often mesenchymal differentiation. Several variants have been described; however in terms
of prognosis, these different variants are referred to as a single entity of MBC. Awareness of this tumor is important as
treatment options for patients with MBC differ from those of typical breast carcinomas. In this report, a 58-year-old
female presented with a rapidly enlarging breast mass of three-month duration, which was diagnosed as MBC. This case
illustrates important points in the diagnosis and treatment of patients with MBC. Clinicopathologic and radiologic features
are discussed with review of the literature.
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1 Introduction

Metaplastic breast carcinoma (MBC) includes a heterogeneous group of neoplasms and the incidence is reported to
be as low as 0.5% ! to less than 5% of breast carcinomas ). MBC tend to have a mixed epithelial and mesenchymal

differentiation. They are considered to be ductal carcinomas that undergo metaplasia from a glandular growth pattern 31,

[4-8]

Five variants of MBC were initially suggested by Wargotz et al. , which included matrix-producing carcinoma,

squamous cell carcinoma, spindle cell carcinoma, carcinosarcoma, and metaplastic carcinoma with osteoclastic giant cells.
An additional low-grade fibromatosis-like tumor variant has also been described '/,

2 Case presentation

We report a case of invasive MBC consisting both of sarcomatous as well as ductal carcinoma components in a 58-year-
old woman who had no pertinent past medical history. The patient presented with an enlarging right breast mass of three
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months duration, with the mass beginning in the superior pole of the breast. Presenting symptoms included fevers, waxing
and waning swelling, and intermittent reddening of the skin (see Figure 1 for clinical photograph). Initial mammogram
demonstrated a large dense mass of 22 cm completely replacing the normal right breast fibroglandular tissue. Ultrasound
was performed with subsequent biopsy (see Figure 2 for ultrasound image).

Figure 1. Clinical photograph of enlarged right breast
mass.

Figure 2. Ultrasound image of the breast demonstrates
an irregular round mass with anti-parallel orientation
and indistinct margins with heterogeneous echotexture.
Posterior acoustic enhancement was seen. On Power
Doppler imaging, the mass was found to be markedly

hypervascular.

Differential diagnosis

The differential diagnosis of this rapidly enlarging mass in this postmenopausal female included malignant phyllodes
tumor, lymphoma, sarcoma, and breast cancer (. Phyllodes tumors, much less common than fibroadenomas, are typically
larger in size than fibroadenomas, with a presenting age of 15-20 years older than fibroadenoma "', Primary breast
lymphoma, only accounts for 0.4%-0.5% of all breast malignancies, usually presents as a painless mass with median age
of presentation 60-65 years old. Primary breast sarcoma, such as angiosarcoma usually presents as soft friable masses
with bluish discoloration and may be quite large at presentation (average size 5 cm). They may arise de novo or following
irradiation to the breast "', Careful histological examination and immunohistochemistry following core needle biopsy
were vital in making the correct diagnosis.

The mass was found to be markedly vascular on diagnostic ultrasound and during the biopsy, so computed tomography
angiography (CTA) of the chest was performed in preparation for embolization prior to surgery (see Figure 3 for CTA
image showing hypervascularity). Positron emission tomography-computed tomography (PET-CT) performed prior
to mastectomy did not show evidence of metastatic disease. The patient underwent radical mastectomy removing the
majority of the pectoralis major muscle and a portion of the pectoralis minor muscle with axillary node dissection of levels
1 and 2 lymph nodes. Pathologic examination revealed a large firm tumor measuring 22 cm x 14.5 cm, which essentially
replaced the breast. The cut surface showed a variegated appearance with necrosis, hemorrhage, and cystic degeneration
(see Figure 4). Microscopically, the vast majority of the tumor showed high-grade undifferentiated spindle cell/
sarcomatous component with high mitotic activity, rich vasculature, and geographic necrosis (see Figure 5A). A focal
chondrosarcomatous area was noted. Small areas of epithelial/ductal carcinoma component were intimately surrounded by
sarcomatous tumor cells (see Figure 5B). Focal squamous differentiation was also present, with transition between ductal
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and squamous carcinoma, as well as between squamous and spindle cell/sarcomatous carcinoma (see Figure 5C). An
extensive panel of immunohistochemical stains was performed on the initial biopsy, and selective markers were repeated
on the resection specimen. The epithelial/ductal carcinoma component was diffusely positive for pan-keratin AE1/AE3,
low molecular weight keratin Cam5.2, and high molecular weight keratin 34BE12 (see Figure 6A); patchy variably
positive for ER (see Figure 6B); focally positive for high molecular weight keratin CK5/6 (see Figure 6C) and p63
(see Figure 6D). Of note, CK5/6 and p63 appeared to label the tumor cells per se, especially where there was squamous
differentiation. Along with negative staining for smooth muscle myosin heavy chain marker, no myoepithelial layer was
identified in these epithelial/glandular structures, thus supporting the interpretation of invasive ductal carcinoma (IDC)
component. None of the above markers stained the spindle cell/sarcomatous component. S100 was focally positive in the
sarcomatous component, mostly in areas with chondrosarcomatous differentiation. CD45, CD34, myeloperoxidase,
CD117, and HMB45 were all negative in the tumor cells of both ductal carcinoma and sarcomatous components.
A diagnosis of metaplastic carcinoma was rendered. The tumor invaded into the skeletal muscle, with a focal positive
posterior margin. ER/PR was positive in the ductal carcinoma component (75% cells with moderate to strong nuclear
staining) and negative in the sarcomatous component. HER2/neu was negative in both components. Thus, the spindle
cell/sarcomatous component is essentially triple-negative. All 22 lymph nodes were negative.

Figure 3. Computed tomography anglography image of Figure 4. Gross photograph of the resected breast mass.

the chest demonstrates large moderately enhancing right This is a well-circumscribed mass, which essentially

breast mass with extensive vascularity. replaces the breast. The cut surface shows necrosis,
hemorrhage, and cystic degeneration.

Figure 5. Microscopic images of the breast tumor. A. The predominant component resembles a high-grade
undifferentiated sarcoma, with abundant mitoses and rich vasculature. B. The minor component shows a typical ductal
carcinoma, which is also surrounded by sarcomatous cells. C. Focally, there is squamous differentiation, with intimate
transition between squamous and ductal carcinoma, as well as between squamous and spindle cell/sarcomatous carcinoma
(Original magnification x200).

Published by Sciedu Press 119



http://crep.sciedupress.com Case Reports in Clinical Pathology, 2014, Vol. 1, No. 2

bl

34BE1;' ¥ ER i " CK5/6 ;
& i = “f", -.‘ ot L
@ 3 R Y $

o

A4 & 4 / .
G D vl %A G

%

403 m;?ﬁ',/.( . ,
s (Saeris, 1 LI s i)

S
E

Figure 6. Immunohistochemical staining of the metaplastic carcinoma. The epithelial/ductal carcinoma component is

D

diffusely positive for high molecular weight keratin 34BE12 (A), patchy variably positive for ER (B), focally positive for
high molecular weight keratin CK5/6 (C) and p63 (D). The spindle cell/sarcomatous component is negative for all four
markers. The corresponding H&E stain is shown in E (Original magnification x200).

The patient underwent a chemotherapy regimen consisting of docetaxel 75 mg/m? and cisplatin 75 mg/m? every 3 weeks x
4 cycles. This was followed by cyclophosphamide 500 mg/m?, doxorubicin 50 mg/m* and cisplatin 50 mg/m* every 3
weeks x 4 cycles (although cisplatin was discontinued in the last cycle due to worsening peripheral neuropathy). A plan
was made for radiation therapy with a possibility of subsequent hormonal therapy. Prior to that a repeat PET-CT showed a
large left adrenal mass, bilateral lung nodules, vertebral body lesion at L2, and peritoneal seeding. Biopsy of the left
adrenal mass showed a poorly differentiated malignancy similar to the prior breast tumor. Systemic chemotherapy was no
longer an option for the patient, who was given palliative radiotherapy of 200 cGy to the left abdomen in a single fraction.
After the radiation treatment, the patient’s condition deteriorated and she was transferred to hospice for palliative care
where she passed away.

3 Discussion

3.1 Clinical features of metaplastic carcinoma

Metaplastic breast carcinomas are rare and typically seen in women older than 50 years of age "/ Clinical signs may
include rapidly growing breast mass. Numerous studies suggest that MBC tends to present with much larger tumors than
conventional invasive ductal carcinoma !'"*'”!. Axillary lymph node is infrequently involved which is reported in 6%-40%
of cases ['*> %1819 [ ocal and/or distant metastases can be seen in greater than 50% of these tumors within five years, and
there is poor prognosis with recurrence !"*). Worse outcome is seen with patients having skin invasion, age younger than
39 at presentation, and squamous cell carcinoma in the lymph nodes *°’. Hematogenous tumor spread is more common
than lymphatic spread, with bone and lung as the most commonly involved distant sites > % "1, MBC can be difficult to
diagnose prior to surgical resection; in a study by Park et al. core needle biopsy correctly diagnosed MBC in only 1 of 24
biopsies ).

In a systematic review of 15 studies on MBC, Toumi et al. found that the typical method of treatment was mastectomy
(66.9%) in combination with chemotherapy (57%) and radiation therapy (47%) **. It was also noted that adjuvant
hormonal therapy was given to 7% of patients **!. No survival benefit was seen in patients with distant metastasis treated
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with chemotherapy or radiation ). The response of MBC to systemic chemotherapy has been poor. One study reported

an 83% progression in those receiving neoadjuvant chemotherapy ! 241,

with a complete response rate of up to 10%
Chen et al. reported that there was very minimal response to anthracycline, vinorelbine, or cyclophosphamide-based
chemotherapy, with modest response to taxane-based chemotherapy **'. Additional studies have also shown poor response
to neoadjuvant chemotherapy for MBC with standard regimens 1****%!, Because of the low response rate to chemotherapy,
surgical resection should be the treatment of choice regardless of tumor size. Regarding the type of surgery, there is no
difference in overall or disease-free survival between patients undergoing modified radical mastectomy and breast
conservation therapy ***!. Nevertheless, there is increased risk of tumor recurrence in MBC as compared with invasive
ductal or lobular carcinoma !'* 2”1 A study by Bae et al. compared MBC and IDC triple-negative breast cancer patients

and found a poorer prognosis in patients with MBC with nodal metastases **.

The subtype of metaplastic breast carcinoma was not shown to have an effect on overall outcome **. Oberman suggested

that metaplastic breast carcinoma be considered a single entity in terms of prognosis ©*"!

while Wargotz, et al. suggested
prognosis may be related to specific subtypes “*. There is worse overall survival in MBC compared to conventional
breast carcinoma ' '?!, Stage IV disease was more commonly seen in MBC than invasive ductal carcinoma (10.3% vs.
0.9%) . Triple-negative breast cancer is more common in MBC than IDC (84% vs. 20.1%), as characterized by a lack of
estrogen receptor (ER), progesterone receptor (PR), and HER2/neu over-expression '), Triple-negative breast carcinoma
is a heterogeneous group, which has been subdivided to be basal or non-basal phenotypes based on expression of
CK5/6 and EGFR P?.. The basal phenotype, was originally defined as being associated with CK5/6 positivity alone, but
Foulkes et al. suggests this can be extended to include high cyclin E/low p27/positive P53/positive GMP staining **!.
Furthermore, Foulkes et al. indicates that CK5/6-positive alone indicates a more than five times greater likelihood of
identifying a BRCA1 mutation **). Hashmi et al. proposed that young patients with triple-negative breast cancers
including metaplastic carcinoma should be investigated for risk factors including BRCA1 mutations %, A study by
Reis-Filho et al. demonstrated 91% basal-like tumor profile in patients with metaplastic breast carcinoma (defined as ER
negative, HER2/neu negative, EGFR positive and/or CK5/6 positive) *. Epidermal growth factor receptor (EGFR)
immunoreactivity was found in 70% of MBCs in a study by Leibl %, Given the ineffectiveness of conventional therapies,

Leibl suggested that with EGFR being positive, targeted protein kinase inhibitors such as gefitinib could be effective 1*%).

3.2 Pathologic features of metaplastic carcinoma

There are distinct histological characteristics in the six subtypes of MBC. Matrix-producing carcinoma has abundant
cartilaginous and/or osseous matrix with absence of the spindle cell component !, Spindle cell carcinoma predominantly
shows spindle cell component or cells forming poorly cohesive sheets, which resembles low-grade sarcoma or reactive
process such as granulation tissue. This has a 5-year survival rate of 64% ©*'?). Carcinosarcoma encompasses neoplasms
containing both malignant epithelium and stroma with 5-year survival rate of 49% ' '*). Squamous cell carcinoma (SCC)
of ductal origin has infiltrating carcinoma with polygonal cells, eosinophilic cytoplasm, and possible keratin pearl
formation, which is solely squamous. SCC has a 5-year survival rate of 63% - '°!. Metaplastic carcinoma with osteoclastic
giant cells mixed with either an intraductal or infiltrating carcinoma with either spindle cell or sarcomatous stroma has
a 5-year survival rate of 68%. An additional subtype has been described as a low-grade fibromatosis-like tumor '),
Metaplastic carcinomas are typically ER, PR, and HER2/neu negative. A cytokeratin panel can help distinguish cases of

metaplastic breast carcinoma from phyllodes tumors, primary sarcomas, and fibromatoses in most cases B371,

3.3 Radiologic features of metaplastic carcinoma

There are several mammographic features suggestive of MBC. A palpable breast mass may present with a high density
lesion on mammography. The margins may be circumscribed, obscured, spiculated, or irregular =273 A breast lesion
with a more benign appearance, including round or oval shape and well circumscribed margins can be seen in MBC, as
compared with the typical appearance of invasive ductal carcinoma %, In the rare cases when calcification is seen, the
typical morphology of the calcifications includes coarse heterogeneous, punctate, amorphous, or fine pleomorphic "7,
Architectural distortion can also be seen in MBC !, Uncommon features in metaplastic carcinomas include irregular
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shape, spiculated margins, and segmentally distributed pleomorphic calcifications. The spindle cell subtype of MBC can
present with circumscribed margins. The squamous cell variant of MBC may present with more cystic components [,
MBC with chondroid differentiation can be suggested when an area of intense uptake of Technetium 99-m methylene
diphosphonate (MDP) on nuclear bone scintigraphy is observed ",

There are also several sonographic features suggestive of MBC. It may present as a heterogeneous, hypoechoic solid

[1.3.27.391 'The cystic components may be related to cystic degeneration and/or

mass or a mixed cystic and solid mass
necrosis '™ *) The descriptions of shape and margins on ultrasound are nonspecific as several shapes have been
described, including oval, round, lobular, or irregular. Several types of margins have also been described, which include
circumscribed, microlobulated, irregular, or indistinct. Posterior acoustic enhancement in MBC can help differentiate it
from invasive ductal carcinoma, which more commonly shows posterior acoustic shadowing *”**). Benign features on
mammography and ultrasound are often seen with MBC in contradiction to invasive ductal carcinoma .

There are several magnetic resonance imaging (MRI) features that are found in MBC. MBC often appears as an irregular
enhancing mass with spiculated margins, isointense to hyperintense T2 signal, and isointense to hypointense T1
signal *”-3*]_ T2 hyperintense signal is reported in 91% of cancers with MBC %! likely related to necrosis or mucoid
production. Invasive ductal carcinoma with abundant necrosis along with mucinous carcinoma subtype can also show T2
hyperintensity 1**!. There are several enhancement characteristics of the internal components of MBC which have been
described as ring-like, homogeneous, heterogeneous, or non-enhancing. Type II or III enhancement kinetics are frequently
seen in MBC.

4 Summary

Our patient shared several common features of MBC. She was over 50 years old, presented clinically with a rapidly
growing breast mass, and did not have axillary node involvement on initial diagnosis. Our patient had a high density
mass on mammography with posterior acoustic enhancement seen on sonography. A diagnosis of MBC was given and,
accordingly, surgery was performed despite the large size of 22 cm, with preoperative embolization to reduce the risk of
intraoperative blood loss. The sarcomatous component of her tumor was triple negative (ER, PR, HER2/neu negative). She
had disease progression with distant metastases despite systemic chemotherapy within eight months of diagnosis, which
occurs in greater than 50% of patients within five years.

Metaplastic breast carcinoma remains a rare but important entity in the diagnosis of breast lesions. Clinical, pathological,
and radiological features can help suggest or differentiate MBC from typical breast carcinomas and other entities.
Currently, the choice of treatment is surgical resection and the prognosis is generally poor.
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