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Metaplastic Breast Carcinoma with Heterologous Mesenchymal Differentiation and 
Carcinoma with Pleomorphic Pattern, A Case Report and Review of Literature

1. Abstract
Metaplastic carcinoma and pleomorphic carcinoma are rare malig-
nant tumors of the breast. We have encountered a unique case of 
metaplastic carcinoma with heterologous mesenchymal elements 
such as chondroid and osseous, in 54-year-old woman. In this case, 
another type of ductal carcinoma with pleomorphic pattern was 
recognized near by the metaplastic carcinoma. The latter tumor 
was characterized by a proliferation of pleomorphic and bizarre 
giant cells. Two tumors were interpreted independent lesions. To 
the best of our knowledge, such case of the coincidence of two rare 
carcinomas has not been described. Clinicopathological features 
of the two types of carcinomas will be valuable for understanding 
of the biological behavior and histogenesis of these breast carci-
nomas.

2. Introduction
Metaplastic breast carcinoma [MBC] has been reported to account 
for 0.2-5% of all invasive breast carcinomas [1] and occurs mostly 
in woman with the median age of 50 years [2]. MBC with mesen-
chymal differentiation are often composed of admixture of mesen-
chymal components such as chondroid, osseous and rhabdomyoid 
together with epithelial component which can be in the forms of 
glandular differentiation and /or squamous differentiation [1, 3]. 
Meanwhile, pleomorphic carcinoma is regarded as a prognosti-
cally unfavourable lesion and represents the extreme end of the 
morphological spectrum of grade III infiltrating ductal carcinoma 
which is characterized by a proliferation of pleomorphic and bi-
zarre, multinucleated tumor cells comprising >50% of the tumor 

cells [3, 4].  

Presently, we report a unique case of two types of breast carci-
nomas of 54-year-old woman. Pathologically, main nodule of the 
breast of the patient who underwent mastectomy displayed char-
acteristics of metaplastic carcinoma with mesenchymal differen-
tiation with chondroid, osseous and myxoid matrix in addition to 
squamous metaplasia in the epithelial element. Moreover, carci-
noma with pleomorphic pattern [3] with bizarre giant cells was 
found in an independent area. To the best of our knowledge, such 
case of coexistence of metaplastic carcinoma and carcinoma with 
pleomorphic pattern has not been described. Present case will be 
valuable to understand both of metaplastic carcinoma and pleo-
morphic carcinoma. Evidence of the clinicopathological features 
of the breast carcinomas is shown.

3. Case Presentation
A 54-year-old woman was referred to the Department of Endo-
crine Surgery of Ogaki Tokushukai hospital with a lump in her 
right breast. Her medical history was unremarkable, and she had 
no history of familial breast diseases. The patient noticed a mass 
in her right breast 1.5 years ago. The tumor gradually enlarged, 
and she visited a clinic for breast oncology where an elastic hard 
tumor with poor mobility 50 mm in diameter was detected in right 
upper outer quadrant. Mammography test also showed 50mm ir-
regular, high dens mass with obscured margins. Ultrasound im-
aging proved irregular, hypoechoic mass with indistinct margins. 
By a core needle biopsy [CNB], the mass was diagnosed as an 
invasive ductal carcinoma. In our hospital, MR imaging displayed 
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an irregular mass in the upper outer quadrant of the right breast. 
Furthermore, contrast-enhanced T1-weighed MR imaging exert-
ed a rim-enhancing mass and a type III [washout] kinetic curve. 
Diffusion-weighted imaging [DWI] demonstrated hyperintensity 
in the same area. Contrast-enhanced T1-weighted MR imaging 
showed a heterogeneously enhancing lymph node in the right ax-
illa. As presurgical chemotherapy, Dose-Dense EC for 4 cycles 
and docetaxel for 4 cycles with a month interval was performed. 
Then, a breast-conserving surgery + axillary lymph nodes dissec-
tion level II was carried out under general anesthesia. Pathology 
of the main tumorous nodule [16 x10mm] from the tissues on the 
mastectomy revealed that the tumorous lesion comprised neoplas-
tic cells with small-to medium, dark nuclei and the cells were ar-
ranged in poorly formed glandular and solid nest patterns together 
with mesenchymal components (Figure 1). Myxomatous matrix of 
the MBC was positive for alcian blue stain (Figure 2). Some place 
of the carcinoma cells showed squamous differentiation (Figure 
3). The neoplasm contained an admixture of mesenchymal compo-

nent such as chondroid, osseous and myxoid matrix (Figures 1,4). 
In the area of osseous matrix, both of osteoblasts and osteoclasts 
were also seen (Figure 4). Spindle cell proliferation was not rec-
ognized in the neoplasm. Meanwhile, a small neoplastic area [6 x 
3mm] which was located near by the main nodule was character-
ized by a proliferation of pleomorphic and bizarre multinucleated 
tumor cells. The giant cells constituting 50% of the tumor cells 
formed indistinct glandular structures (Figure 5). No mesenchy-
mal component was not associated in the carcinoma with pleo-
morphic pattern. Immunohistochemically, neoplastic cells being 
arranged in poorly formed glandular and solid mass was positive 
for E-cadherin. Mostly, carcinoma cells of MBC showed negative 
response for ER, PGR and HER2. However, carcinoma cells of 
pleomorphic pattern exhibited weakly positive response of HER2 
(Figure 6). The carcinoma cells of pleomorphic pattern were pos-
itive for E-cadherin (Figure 7). They showed negative response 
for human chorionic gonadotropic [HCG] being an immunohisto-
chemical marker of choriocarcinoma.

Figure 1: Histology of the metaplastic carcinoma. Neoplastic cells with small, dark nuclei are arranged in poorly formed glandular pattern. Myxoma-
tous matrix is present in the center.

Figure 2: Myxomatous matrix is positive for alcian blue.
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Figure 3: A place of carcinomatous area with squamous differentiation.

Figure 4: Osseous matrix with osteoblasts and osteoclasts (arrow) is present in upper side. Chondroid matrix is located in the lower side. Solid mass 
of cancer cells is seen in the left.

Figure 5: Histology of the carcinoma with pleomorphic pattern. Bizarre multinucleated giant cells form indistinct glandular structure. 
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Figure 6: Carcinoma of pleomorphic pattern has weakly positive response of HER2.

Figure 7: Carcinoma of pleomorphic pattern has positive response of E-cadherin. 

4. Discussion
In the present study, main neoplastic nodule showed histological 
features of solid clusters, tubules, with glandular and squamous 
differentiation in the carcinomatous areas. Furthermore, the tumor 
contained mesenchymal components such as chondroid, osseous 
and myxoid matrix. Such features manifested characteristics the 
metaplastic carcinoma with heterologous mesenchymal differenti-
ation. Arear of the carcinoma characterized by proliferation of ple-
omorphic and bizarre, sometimes multinucleated giant cells was 
diagnosed as carcinoma with pleomorphic pattern [3]. It is sug-
gested that two rare carcinomas were present concurrently in the 
breast, although the lesions were close each other. To our knowl-
edge, such coexistence of metaplastic carcinoma and carcinoma 
with pleomorphic pattern has not been reported. Diagnosis of ple-
omorphic carcinoma of the breast is not easy. Institutional Review 
Board of M.D. Anderson Cancer Center approved for the criteria 
as for the diagnosis as follows; 1] a primary invasive carcinoma 
of the breast; 2] at least 6-fold variation in nuclear size present in 

>50% of the tumor cells examined; 3] the presence pf multinucle-
ated tumor giant cells, and 4] not more than 25% of metaplastic 
component, if present 5]. Present case of carcinoma with pleomor-
phic pattern seems to conform with the criteria. Hormone-recep-
tor expression of ER, PGR and HER2 of both neoplasms of the 
metaplastic carcinoma and pleomorphic carcinoma was negative 
in general. However, HER2 expression was weakly positive in 
the present pleomorphic carcinoma. Similar case with HER2 ex-
pression was also reported in another pleomorphic carcinoma [6]. 
Due to the presence of giant and multinucleated tumor cells, ple-
omorphic carcinoma can also be misdiagnosed as invasive ductal 
carcinoma with osteoclast -like giant cells and invasive carcinoma 
with choriocarcinomatous pattern [7]. In the present case, neg-
ative expression of HCG and positive expression of E-cadherin 
excluded the possibility of osteoclast-like carcinoma and carcino-
ma with choriocarcinomatous pattern. With positive expression of 
E-cadherin, possibility of pleomorphic lobular carcinoma was also 
excluded. The molecular mechanism of metaplastic carcinoma dif-
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fers from other types of breast carcinomas. It is suggested that up-
regulation of cancer stem cells [CSC] and epithelial-mesenchymal 
transition [EMT] genes might play a crucial pathogenesis of MBC 
[8]. EMT activators and CSC present especially in the non-glandu-
lar components of metaplastic carcinomas [9]. On the other hand, 
information regarding molecular mechanism of pleomorphic car-
cinoma is few although limited information for the molecular pa-
thology is present for the pleomorphic lobular carcinoma [10]. Re-
lationship between c-erbB-2 overexpression, S-phase fraction, and 
Ki67 proliferation has been known in human breast cancers [11]. 
It was reported that c-erbB-2 positive tumors among the pleomor-
phic carcinomas had the highest Ki67 proliferation indices, and 
the majority of carcinomas manifested aneuploid or triploid DNA 
content [4]. Such evidences may be a hallmark of multinucleated 
giant cells in the pleomorphic carcinomas. Silver and Tavassoli 
[4] also described that 73% of cases of pleomorphic carcinomas 
were associated with contiguous foci of atypical ductal hyperpla-
sia, DCIS or conventional invasive ductal carcinoma, supporting 
the contention that pleomorphic carcinomas represent a variant of 
ductal carcinoma. Accordingly, it may be possible that present car-
cinoma with pleomorphic pattern is related to some of preceding 
DCIS, although such lesions adjacent to the pleomorphic carcino-
ma were not found in this case. Presently, histological size of the 
tumor at the pathological examination after the mastectomy was 
much smaller than of clinical or imaged size by mammography, 
ultrasonic and MRI examination. This may be related to the ef-
fects of presurgical chemotherapy [Dose-Dense EC & docetaxel]. 
In fact, some of axillary lymph nodes were replaced by foamy cells 
suggesting disappearance of cancer cells by the chemotherapy, al-
though massive necrosis was not confirmed in the tissues of meta-
plastic carcinoma as well as carcinoma with pleomorphic pattern. 

5. Declarations

5.1. Corresponding Author

Hideki Mori is the guarantor of submission.

5.2. Source of Support

None. 

5.3. Consent Statement 

We obtained the informed consent from the patient by writing.

5.4. Ethics Approval

The report was made along the guideline of the ethics committee 
of our hospital.

5.5. Conflict of Interest

Authors declare no conflict of interest.

5.6. Data Availability

All relevant data are within the paper and its supporting informa-
tion files.

        References

1. Reis-Fiho JS, Lakhani SR, Gobbi H, Sneige N. Metaplastic carcino-
ma, WHO Classification of Tumours of the Breast, 4th edition, 2012; 
48-52.

2. Zhou X, Wu X, Wang L, Guo J, Wu Q, Song W et al. Metaplastic 
breast carcinoma; a retrospective study of 26 cases. Int J Clin Ex 
Oathol. 2021; 14: 355-362. 

3. Rakha EA, Allison KH, Bu H, Ellis IO, Foschini MP et al. Invasive 
breast carcinoma of no special type. WHO Classification 5th edition. 
2018; 102-109.

4. Silver SA, Tavassoli FA. Pleomorphic carcinoma of the breast: clini-
copathological analysis of 26 cases of an unusual high-grade pheno-
type of ductal carcinoma. Histopathology. 2000; 36: 505-514.

5. Christopher N, Reynaldo F-E, Kelly H, Khazi N, Todd L, Robyn H 
et al. Pleomorphic ductal carcinoma of the breast: predictors of de-
creased overall survival. Am J. Surg. Pathol. 2010; 34: 486-483.

6. Zhao J, Lang R, Guo X, Chen L, Gu F et al. Clinicopathologic char-
acteristics of pleomorphic carcinoma of the breast. Virchow Arch. 
2010; 456: 31-37. 

7. Tang H, Liu F, Li H, Huang X, Zhao T. Pleomorphic carcinoma of 
breast: a case report and review of literature. Int J Clin Exp Pathol. 
2014; 7: 5215-5220.  

8. Lien HC, Hsiao YH, Lin YS, Yao YT, Juan HF, Kuo WH et al. Molec-
ular signatures of metaplastic carcinoma of the breast by large scale 
transcriptional profiling: identification of genes potentially related to 
epithelial-mesenchymal transition. Oncogene. 2007; 26: 7859-7871.

9. Yanhong Z, Kathy T A, Kleer CG. Metaplastic breast carcinomas are 
enriched in markers of tumor-initiating cells and epithelial to mesen-
chymal transition. Mod Pathol. 2012; 25: 178-184.

10. Reis-Filho JS, Simpson PT, Jones C, Steele D, Mackay A et al. Pleo-
morphic lobular carcinoma of the breast: role of comprehensive mo-
lecular pathology in characterization of an entity. J Pathol. 2005; 207: 
1-13. 

11. Barbareschi M, Leonardi E, Mauri FA, Serio G, Dalla Palma P. p53 
and c-erb-2 protein expression in breast carcinomas. An immunohis-
tochemical study including correlations with receptor status, prolif-
eration markers and clinical stage in human breast cancer. Am J Clin 
Pathol. 1992; 98: 408-418.  

https://pubmed.ncbi.nlm.nih.gov/33786152/
https://pubmed.ncbi.nlm.nih.gov/33786152/
https://pubmed.ncbi.nlm.nih.gov/33786152/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3683948/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3683948/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3683948/
https://pubmed.ncbi.nlm.nih.gov/10849092/
https://pubmed.ncbi.nlm.nih.gov/10849092/
https://pubmed.ncbi.nlm.nih.gov/10849092/
https://pubmed.ncbi.nlm.nih.gov/20154588/
https://pubmed.ncbi.nlm.nih.gov/20154588/
https://pubmed.ncbi.nlm.nih.gov/20154588/
https://pubmed.ncbi.nlm.nih.gov/20013346/
https://pubmed.ncbi.nlm.nih.gov/20013346/
https://pubmed.ncbi.nlm.nih.gov/20013346/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4152090/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4152090/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4152090/
https://pubmed.ncbi.nlm.nih.gov/17603561/
https://pubmed.ncbi.nlm.nih.gov/17603561/
https://pubmed.ncbi.nlm.nih.gov/17603561/
https://pubmed.ncbi.nlm.nih.gov/17603561/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3360584/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3360584/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3360584/
https://pubmed.ncbi.nlm.nih.gov/15957152/
https://pubmed.ncbi.nlm.nih.gov/15957152/
https://pubmed.ncbi.nlm.nih.gov/15957152/
https://pubmed.ncbi.nlm.nih.gov/15957152/
https://pubmed.ncbi.nlm.nih.gov/1357956/
https://pubmed.ncbi.nlm.nih.gov/1357956/
https://pubmed.ncbi.nlm.nih.gov/1357956/
https://pubmed.ncbi.nlm.nih.gov/1357956/
https://pubmed.ncbi.nlm.nih.gov/1357956/

