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Metaplastic carcinoma of the breast is a heterogeneous group of neoplasms with mixed epithelial
and mesenchymal differentiation. Metaplastic carcinoma of the breast is a rare and aggressive malig-
nancy, with high recurrence and metastasis. Metaplastic carcinoma with chondroid differentiation is
an uncommon subtype that tends to have a relatively good prognosis than that of other subtypes. We
report the imaging features of three cases of pathologically proven metaplastic carcinoma with chon-
droid differentiation as follows: a high-density mass with amorphous or coarse heterogeneous calcifi-
cations on mammography; a microlobulated or partially indistinct, complex cystic, and solid mass on
sonography; and a relatively circumscribed or partially indistinct, irregular mass with heterogeneous
T2 high-signal intensity and heterogeneous or rim enhancement with initial fast enhancement and de-
layed washout on MRI.

Index terms Breast Cancer; Metaplasia; Mammography; Ultrasound;
Magnetic Resonance Imaging
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INTRODUCTION

Metaplastic carcinomas are a heterogeneous group of neoplasms with mixed epithelial and
mesenchymal differentiation. Metaplastic carcinoma is a rare breast cancer that accounts for
less than 1% of all cases. Metaplastic carcinoma is an aggressive form of malignancy that pres-
ents with high local recurrence and metastasis, is generally hormone receptor-negative, and
has suboptimal response to systemic therapy. Metaplastic carcinoma with chondroid differen-
tiation (MCCD) is an uncommon subtype of metaplastic carcinoma that tends to have a rela-
tively good prognosis compared to other subtypes. Differential diagnosis of MCCD from oth-
er subtypes and other breast cancer is important with regard to treatment and prognosis.
Radiological and pathological findings of metaplastic breast carcinoma have been described
in a few reports. However, there are only a few reports on the imaging findings of MCCD. We
report the imaging features of mammography, sonography, and MRI, and the pathological
features of three cases of MCCD.

CASE REPORT

CASE1
A 36-year-old female presented to our hospital with a palpable lump in her left breast,

which was discovered two years earlier and slowly increased in size. Mammography revealed
an oval, partially circumscribed, isodense mass with obscured portions in the lower inner
quadrant of the left breast (Fig. 1A). Calcification in mass was not seen. Ultrasonography
showed a 3.2-cm oval, partially circumscribed, partially microlobulated, heterogeneous echo-
ic mass with small marked hypoechoic portions and posterior acoustic enhancement (Fig.
1B). Increased vascularity of the mass was noted on color Doppler examination (Fig. 1C). Axil-
lary lymphadenopathy was not observed. Fine-needle aspiration indicated invasive ductal
carcinoma. The patient underwent breast-conserving surgery (BCS). Histopathological exami-
nation revealed MCCD (Fig. 1D). Immunohistochemistry of the tumor was negative for estro-
gen receptor (ER), progesterone receptor (PR), and human epidermal growth factor receptor
2 (HER2) expression and positive for S-100.

CASE 2

A 35-year-old female presented with a palpable right breast mass that was discovered dur-
ing self-examination and was stable for two months. Mammography revealed an oval, par-
tially obscured isodense mass without calcification in the upper inner quadrant of the right
breast (Fig. 2A). Ultrasonography showed a 3-cm oval, indistinct, hypoechoic mass with pos-
terior acoustic enhancement, without increased vascularity or axillary lymphadenopathy
(Fig. 2B). MRI showed an oval, relatively circumscribed, heterogeneous T2 high-signal inten-
sity (SI), heterogeneous low SI mass on fat saturated T1-weighted image (T1WI) and hetero-
geneous enhancement with initial fast enhancement and delayed washout on fat-saturated
T1WI with contrast enhancement (Fig. 2C-E). Subsequent diagnostic core biopsy indicated
invasive ductal carcinoma. The patient underwent BCS. Histopathological examination re-

vealed MCCD (Fig. 2F). Immunohistochemical analysis of the tumor was negative for ER, PR,

1386

jksronline.org



JOURNAL of
THE KOREAN SOCIETY of
J Korean Soc Radiol 2022;83(6):1385-1393 RADIOLOGY

and HER2 expression.

CASE 3

A 52-year-old female presented with a large palpable, painful mass in her right breast,
which she had discovered one year earlier and had increased in size. Physical examination
revealed a hard, fixed, large mass with skin redness in the right breast. Mammography showed
an approximately 8-cm irregular, partially circumscribed, partially indistinct high-density mass
with amorphous and coarse heterogeneous calcifications in the upper outer quadrant of the
right breast (Fig. 3A). Ultrasonography showed a huge, partially circumscribed, partially in-
distinct, complex cystic and solid mass with calcification and posterior acoustic enhance-

ment. Increased peripheral vascularity was observed on color Doppler examination (Fig. 3B).

Fig. 1. A36-year-old female presented metaplastic carcinoma with chondroid differentiation.
A. A craniocaudal view of mammography shows an oval, partially circumscribed, isodense mass with obscured portions in the lower in-
ner quadrant of the left breast (arrow).

B. Ultrasonography shows a 3.2-cm oval, partially microlobulated, heterogeneous echoic mass with small marked hypoechoic portions
and posterior acoustic enhancement.

C. Doppler scan reveals increased vascularity in the mass.

D. Microscopic findings reveal tumor nests and cord-like arrays interspersed with a chondromyxoid matrix (hematoxylin and eosin
stain, X 100). Calcification is absent in the mass.
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Fig. 2. A35-year-old female presented metaplastic carcinoma with chondroid differentiation.

A. A craniocaudal view of mammography shows an oval, partially obscured, isodense mass without calcifi-
cation in the upper inner quadrant of the right breast (arrow).

B. Ultrasonography shows a 3-cm oval, indistinct, hypoechoic mass with posterior acoustic enhancement.
C-E. The mass has an oval shape, relatively circumscribed margin, and heterogeneous high Sl on fat-satu-
rated T2-weighted imaging (C) and low Sl on fat-saturated T1-weighted imaging (D). Axial fat-saturated T1WI
with contrast enhancement shows a heterogeneous enhancing mass with initial fast enhancement and de-
layed washout (E).

F. Microscopic findings reveal metaplastic carcinoma with chondroid differentiation showing nests and disco-
hesive cells in a chondromyxoid matrix (hematoxylin and eosin stain, X 100). Calcification is absent in the mass.
Sl =signal intensity
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Fig. 3. A52-year-old female presented metaplastic carcinoma with chondroid differentiation.

A. Mammography shows an 8-cm, partially circumscribed, partially indistinct, irregular shape, hyperdense mass in the upper outer quad-
rant of the right breast. Amorphous and coarse heterogeneous calcifications are present in the mass.

B. Ultrasonography shows a partially circumscribed, partially indistinct, huge, complex cystic and solid mass, with calcification and pos-
terior enhancement. Peripheral increased vascularity is noted using color Doppler examination.

C. Fat-saturated T1IWI with contrast enhancement (right) shows rim enhancement with initial fast enhancement and delayed washout. High SI
area on the anterior portion of the mass on fat-saturated T1WI (left) is not enhanced and corresponds to hemorrhagic foci in the pathologic
specimen.

D. Fat-saturated T2WI shows an irregular shape and margin and heterogeneous high SI mass.

E. PET-CT shows peripheral fluorodeoxyglucose uptake in the right breast mass (maximum standardized uptake value, 8.1) and right pleura.
F. Left upper: the cross-section of the gross specimen shows a large, partially ill-defined, heterogeneously yellowish tan-to-gray, solid
mass with a peripheral myxoid portion (arrows), multifocal hemorrhage, and infarction necrosis (stars). Right upper: hemorrhagic necro-
sis is observed in the mass (arrowheads) and chondroid matrix (arrows) (H&E stain, X 40). Left lower: microscopic findings reveal infiltra-
tion of malignant epithelial cells with metaplastic chondromyxoid differentiation (H&E stain, X 100). Right lower: calcification is noted in
the carcinoma and mesenchymal portions (H&E stain, X 100) (arrows).

H&E = hematoxylin and eosin, SI =signal intensity, TIWI = T1-weighted image, T2WI = T2-weighted image
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Metastatic lymphadenopathy in the right axilla was also observed. MRI showed an irregular
shape and margin, heterogeneous T2 high-SI mass, and rim enhancement with initial fast
enhancement and delayed washout on fat-saturated TIWI with contrast enhancement. In
addition, the high SI portion of the mass on fat-saturated TIWI was not enhanced (Fig. 3C,
D). In addition, the high SI portion of the mass on fat-saturated TIWI was not enhanced in
the dynamic-enhanced image (Fig. 3C). PET-CT showed remarkable fluorodeoxyglucose
(FDG) uptake in the peripheral portion of the right breast mass (maximum standardized up-
take value [maxSUV], 8.1), right axilla, and right pleura (Fig. 3E). Chest CT showed several en-
hancing nodules in the right lung and thickened, enhancing the right pleura, and suspicious
metastasis. Subsequent diagnostic core biopsy indicated MCCD. The patient underwent a
modified radical mastectomy. On gross examination, multifocal hemorrhage and infarction
necrosis in the mass were observed. Histopathological examination revealed MCCD (Fig. 3F).
Immunohistochemistry of the tumor was negative for ER, PR, and HER2 expression and positive
for cytokeratin and S-100. The patient underwent palliative radiotherapy and chemotherapy.

This study was approved by the Institutional Review Board of our hospital and the require-
ment for informed consent was waived (IRB No. SGPAIK 2022-02-005).

DISCUSSION

Metaplastic carcinoma, a heterogeneous group of neoplasms with mixed epithelial and mes-
enchymal differentiation, is a rare breast cancer, comprising less than 1% of invasive breast
carcinomas (1). The Wargotz and Norris (2) classification includes five variants of metaplastic
carcinoma: matrix-producing carcinoma, carcinosarcoma, squamous cell carcinoma, spindle
cell carcinoma, and metaplastic carcinoma with osteoclastic giant cells. The most common
clinical history of metaplastic carcinoma is a growing palpable mass that usually presents in
females older than 50 years. Two patients in our study were younger than those in previous
studies. The most common subtype of metaplastic carcinoma is squamous cell carcinoma,
while MCCD is relatively rare. In metaplastic carcinoma, hematogenous spread is more fre-
quently observed than lymphatic spread, and distant metastasis to the lungs and bones is
common. MCCD tends to have a relatively good prognosis compared with other subtypes of
metaplastic carcinomas (3). Wargotz and Norris (2) reported that patients with MCCD had a
68% survival rate at five years. Downs-Kelly et al. (4) reported that MCCD is more aggressive
than invasive ductal carcinoma, even after adjusting for patient age, stage, and tumor grade. Ax-
illary node involvement in metaplastic carcinoma is less frequent than in other breast cancers
(25%-40% range in a previous study) (5). In our study, one patient had axillary lymph node
metastasis and distant metastasis to the lungs, pleura, and brain.

To our knowledge, radiologic findings (5-10) and pathologic features (2, 4) of MCCD have
been described in only a few reports. Shin et al. (8) described the characteristic mammograph-
ic appearance of MCCD as an irregular, high-density mass with indistinct or partially indistinct
margins, with or without calcification. A total of 50% of cases contained microcalcifications,
and the pattern was amorphous and coarse heterogeneous, amorphous, coarse heterogeneous,
or round. Joo et al. (9) described a highly dense, obscured mass with grouped amorphous cal-

cification. In previous reports (5, 6, 10), 25%-44% of metaplastic carcinoma cases had masses
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with calcification and highly suspicious morphology. Coarse heterogeneous calcifications
were noted more frequently in the MCCD group. In our series, two patients had oval-shaped,
partially circumscribed or indistinct isodense masses without calcification on mammogra-
phy. One patient had an irregularly shaped and partially indistinct high-density mass with
amorphous, coarse heterogeneous calcification.

On sonographic examination, two masses were oval-shaped, microlobulated heterogeneous
and indistinct hypoechoic. One patient had a large irregular shape, partially indistinct, com-
plex cystic and solid mass with calcification. All masses had posterior acoustic enhancement,
and two showed increased vascularity on color Doppler examination. Shin et al. (8) reported
that all masses had irregular shapes and posterior acoustic enhancement, with 70% of all
masses having complex internal echogenicity with solid and cystic components and 30% hav-
ing hypoechogenicity. In previous reports (5, 6, 10), 50%-81% of metaplastic carcinoma cases
had a round- or oval-shaped, complex cystic and solid mass with posterior acoustic enhance-
ment. However, these sonographic features are not specific to MCCD, which can be consid-
ered in the differential diagnosis of a complex cystic and solid mass with calcification on US.

A few reports have been published regarding the MRI findings of MCCD (5, 7-10). A rela-
tively circumscribed mass with heterogeneous high SI on T2-weighted image (T2WI) and rim
enhancement or heterogeneous enhancement with initial fast enhancement and delayed
washout and plateau pattern on dynamic contrast-enhanced images was noted, similar to our
study. In our study, high SI focus in the mass on fat-saturated TIWIs with no enhancement
corresponded to hemorrhagic necrosis in the mass.

A high ST focus on T2WT is observed in masses with cysts, necrosis, and chondroid matrix.
These findings are nonspecific, similar to other invasive breast carcinomas such as invasive
ductal carcinoma with necrosis, mucinous carcinoma, and other subtypes of metaplastic car-
cinoma.

Joo et al. (9) reported remarkable FDG uptake in the mass on PET-CT, corresponding to a
focal lesion of the mass with initial fast enhancement and delayed washout on dynamic-en-
hanced T1WIs and diffusion restriction on diffusion-weighted images and apparent diffusion co-
efficient maps. In our study, peripheral FDG uptake in the mass corresponded with rim enhance-
ment with initial fast enhancement and delayed washout on dynamic-enhanced MR images.

MCCD can be diagnosed by aspiration cytology or core biopsy; however, excisional biopsy
is recommended because of the foci of transition between invasive ductal carcinoma and
metaplastic components or inadequate samples with extensive necrosis or hemorrhage. Im-
munohistochemical studies are important for differentiating metaplastic carcinoma from oth-
er breast tumors, such as sarcomas. MCCD is generally hormone receptor, ER, and PR nega-
tive. In our study, all three patients were negative for ER, PR, and HER2 expression. Two
patients tested positive for vimentin.

In conclusion, MCCD is a rare subtype of breast malignancy with nonspecific imaging fea-
tures. However, a rapidly growing high-density mass with amorphous or coarse heteroge-
neous calcifications on mammography; microlobulated or partially indistinct complex cystic
and solid mass with calcification and posterior acoustic enhancement on sonography; and a
relatively circumscribed or partially indistinct, irregular mass with heterogeneous high SI on

T2WI and rim enhancement or heterogeneous enhancement with initial fast enhancement
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and delayed washout on MRI may be useful imaging findings suggesting a diagnosis of MCCD.
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