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Abstract

Metaplastic breast carcinoma represents a diverse category of invasive breast cancers distinguished by the
transformation of neoplastic epithelial cells into squamous cells or cells with mesenchymal appearance.
Matrix-producing breast carcinoma is a variant of metaplastic breast carcinoma, an exceedingly uncommon
malignancy accounting for less than 1% of all breast tumors. The precise origin of this tumor remains
elusive; some molecular research points to a potential derivation from myoepithelial cells, while other
studies emphasize the possibility of neoplastic transformation originating from multipotent stem cells.

We report a case of recurrent matrix-producing breast carcinoma. The patient presented with a breast mass.
The tumor cells displayed a lack of reactivity for estrogen receptor (ER), progesterone receptor (PR), and
human epidermal growth factor receptor-2 (HER2), and exhibited a Ki-67 proliferation index of
approximately 40%. Additionally, the tumor cells demonstrated significant reactivity for cytokeratins and
$100. The patient underwent surgery, radiation, and chemotherapy and then developed metastasis to the
lower lobe of her left lung, seven years after primary diagnosis. Diagnosis of metastasis was confirmed by
comparing the metastasis to the primary tumor and staining with a panel of immunohistochemical stains.
The patient is currently undergoing chemotherapy and immunotherapy.
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Introduction

Metaplastic breast carcinomas are an infrequent and diverse category of diseases, accounting for
approximately 0.3% to 5% of all breast cancer cases [1]. There are several morphological subtypes of
metaplastic breast carcinomas, including squamous cell carcinoma, spindle cell carcinoma, and metaplastic
carcinoma with heterologous mesenchymal differentiation (also known as matrix-producing metaplastic
carcinoma) [2]. Metaplastic breast carcinoma can be categorized into various subgroups based on its
histological features, biological characteristics, and prognosis. Within the metaplastic carcinoma subgroup,
a distinct type is characterized by the presence of both ductal and mesenchymal components, including
elements like bone, cartilage, and fibrous tissue or striatum, embedded in a rich extracellular matrix. Lymph
node involvement is less frequent compared to non-metaplastic histotypes and the hormone receptor
expression is often negative. Metastasis of matrix-producing cancer (MPC) through the lymphatic system is
a rare occurrence, as it typically tends to prefer blood-borne metastasis [3].

Case Presentation

A 64-year-old woman presented with a very large unilateral right breast mass with overlying skin ulceration
that increased in size over the last several months. The mass was associated with episodic bloody nipple
discharge. The patient never had breast surgery in the past. There was no family history of breast and
ovarian carcinoma. She was not on hormone replacement therapy. A core biopsy of the mass was performed,
which showed a tumor composed of spindle to oval large hyperchromatic cells with scattered foci of necrosis
surrounded by amphophilic to basophilic matrix, consistent with a matrix-producing metaplastic carcinoma
of the breast (Figure 7). The tumor cells were negative for estrogen receptor (ER), progesterone receptor (PR),
and human epidermal growth factor receptor-2 (HER2), and showed a Ki-67 proliferation index of
approximately 40%. The tumor cells showed substantial reactivity for cytokeratins (AE1/AE3, CK8/18, CK7)
and S100, and only focal reactivity for CK5 and p63. The tumor showed strong reactivity for SOX10 and
trichorhinophalangeal syndrome type-1 TRPS1 stains, but weak reactivity for GATA3 and no reactivity for
GCDFP-15 and mammaglobin. This immunoprofile was consistent with a matrix-producing metaplastic
carcinoma. Positron emission tomography (PET) and computed tomography (CT) scans were negative for
any metastatic disease. Since metaplastic carcinomas typically show poor response to neoadjuvant
chemotherapy, a decision was made to proceed with primary surgery. Although the patient was clinically
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node-negative, a modified radical mastectomy was performed. The mastectomy specimen showed a 14 cm
matrix-producing metaplastic carcinoma with skin ulceration and 15 negative axillary lymph nodes (tumor
stage pT4b pNO0). Thereafter, the patient completed adjuvant chemotherapy (adriamycin, cyclophosphamide
followed by taxane regimen) and adjuvant post-mastectomy radiation. She remained disease-free for seven
years at which time she developed shortness of breath and was discovered to have a 6.2 cm mass in the lower
lobe of her left lung. A CT-guided biopsy of the lung mass showed a malignant neoplasm with a chondroid
matrix, identical to the patient’s prior metaplastic carcinoma. The lung lesion showed the same
immunoprofile as the prior breast carcinoma (Figure 2). These findings were consistent with metastasis of
the patient’s known matrix-producing metaplastic carcinoma. The patient had a large metastatic tumor, the
removal of which would require a complete lobectomy with significant morbidity. She is currently receiving
chemotherapy (taxane) and immunotherapy (pembrolizumab).

FIGURE 1: The primary breast carcinoma showed malignant
hyperchromatic cells with extracellular basophilic matrix (A, H&E stain),
with some areas resembling chondrosarcoma (B, H&E stain). The tumor
cells were positive for S100, supporting the histomorphologic
impression of cartilaginous differentiation (C, S100 stain, fast red used
as chromogen). The metastatic tumor in the lung showed features
similar to the breast primary tumor (D, H&E stain).

H&E: hematoxylin and eosin.

2023 Noor et al. Cureus 15(12): €50265. DOI 10.7759/cureus.50265 20f5


javascript:void(0)
https://assets.cureus.com/uploads/figure/file/809761/lightbox_96682ca0799d11eeb990694b6a4f3a77-Figure-1-JPEG.png

Cureus

FIGURE 2: The metastatic tumor in the lung showed scattered
hyperchromatic cells with abundant necrosis and basophilic matrix (A,
H&E stain). The tumor cells showed reactivity for SOX10 (B, SOX10
stain, fast red used as chromogen), sensitive breast marker TRPS1 (C,
TRPS1 stain, DAB used as chromogen), and cytokeratin (D, CK8/18
stain, DAB used as chromogen), confirming breast as the site of the
origin of lung metastatic cancer.

H&E: hematoxylin and eosin; DAB: 3,3'-diaminobenzidine.

Discussion

Matrix-producing carcinoma of the breast represents a rare subtype of metaplastic breast carcinoma, but
hundreds of cases have been documented in the literature [3-10]. The cellular source of matrix-producing
carcinoma still lacks clarity, although ultrastructural examination suggests that the tumor cells may arise
from both epithelial and myoepithelial cells. Myoepithelial cells are known to undergo differentiation in the
direction of mesenchymal characteristics, leading to the production of various matricial patterns [9]. Matrix-
producing carcinoma typically manifests around the late 50s to early 60s with a swiftly growing, painless,
clearly defined lump [5].

There are limited data on the prognosis of matrix-producing carcinoma. Metaplastic breast cancers in
general exhibit a behavior similar to or more aggressive than carcinoma of no special type when patient age,
stage, and tumor grade are taken into account [11]. Among metaplastic breast cancers, high-grade

spindle and squamous carcinomas tend to be more aggressive than matrix-producing carcinomas [12,13]. In
mixed metaplastic carcinomas, the higher number of morphologies in a given tumor may portend a worse
prognosis [1,14]. Key factors influencing the prognosis in metaplastic breast carcinoma, including matrix-
producing carcinoma, include tumor size and lymph node status. Multivariate analyses have shown worse
recurrence-free survival and breast cancer-specific survival associated with higher pathologic tumor (pT)
and pathologic nodal (pN) stages [1].

Molecularly, little is known about the genomic landscape of matrix-producing carcinomas. These tend to be
either basal-like or mesenchymal subtypes under the Lehmann classification of triple-negative breast
cancers [15,16]. In a targeted sequencing study of 28 metaplastic carcinomas (10 matrix-producing and 18
non-matrix-producing), distinct differences were identified between subtypes. Non-matrix-producing
metaplastic carcinomas were highly enriched for PIK3CA/PIK3R1 and Ras-Map kinase pathway aberrations,
but none of the matrix-producing carcinomas showed such alterations [17]. A recent fluorescence in-situ
hybridization (FISH) study of 12 matrix-producing metaplastic breast carcinomas showed PLAG1 and MYC
gene rearrangements/amplifications. These alterations are also seen in salivary tumors, especially
carcinomas like ex-pleomorphic adenoma (which may also show a cartilaginous matrix production) [18].
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Diagnosis of matrix-producing breast carcinoma can be challenging at both the primary as well as the
metastatic site. At the primary site, the differential diagnosis includes primary breast sarcomas and
adenomyoepithelial neoplasms. Although adenomyoepithelial neoplasm of the breast can produce a matrix,
they often show a characteristically bland two-cell population. In contrast, it can be impossible to
distinguish matrix-producing carcinomas from primary sarcomas when the epithelial component is focal or
if reactivity for epithelial markers is focal or weak. To resolve this dilemma, Rakha et al. conducted an
international multi-institutional study where they compared 101 matrix-producing breast tumors to 253
other known subtypes of metaplastic breast carcinomas and 258 hormone-receptor-matched carcinomas of
no special type [8]. They found that the majority of matrix-producing carcinomas showed epithelial features,
21% showed nodal metastases, and the distribution of distant metastases resembled conventional mammary
carcinoma. The prognosis of matrix-producing tumors was comparable to matched breast carcinomas of no
special type and slightly better than other subtypes of metaplastic breast cancer. These findings provided
evidence that the majority (if not all) of matrix-producing tumors of the breast represent matrix-producing
breast carcinoma and are likely variants of metaplastic breast cancers. Immunohistochemical stains for
multiple cytokeratins and epithelial markers can also help confirm the epithelial origin. One should use
different types of cytokeratin (particularly high-molecular-weight keratins such as CK5 and CK14) and
epithelial markers to confirm epithelial origin. p63 has been identified as a valuable diagnostic indicator for
metaplastic cancer. The sensitivity and specificity of p63 in detecting metaplastic carcinoma are reported to
be 87% and 99%, respectively [19]. However, it is to be noted that p63 is often weakly expressed or is
negative in a matrix-producing subtype of metaplastic carcinoma. Breast-specific markers can also be used
to confirm the diagnosis. GATA3 often shows some degree of nuclear reactivity in matrix-producing
metaplastic breast carcinomas. TRPS1, a recently described sensitive marker of breast cancer, is also often
positive, but caution is advised. Our recent findings suggest that TRPS1 may not serve as a completely
specific marker for breast neoplasia [20]. Additionally, markers of basal phenotypes, such as SOX10, may also
be useful in confirming the diagnosis. However, staining for SOX10 should always be coupled with
cytokeratin staining. Matrix-producing carcinomas are often positive for S100. Since both S100 and SOX10
are also melanocytic markers, we strongly recommend using other melanoma markers (HMB45, Melan A)
and cytokeratins to distinguish between melanoma and matrix-producing carcinomas. Just like the primary
site, the diagnosis at the metastatic site is similarly challenging. Without prior history, it can be even more
difficult to diagnose matrix-producing metaplastic breast cancer. If the patient has a prior diagnosis, it is
best to retrieve the prior specimen and compare, which not only helps to confirm the diagnosis of
metastasis but also saves effort and resources involved in a comprehensive workup. In the absence of prior
breast cancer diagnosis, the differential diagnosis is broad and may include myoepithelial carcinoma and
extraskeletal myxoid chondrosarcoma. The latter diagnosis can be excluded by doing EWS gene
rearrangement studies by FISH assay. Ultimately, a large panel of immunohistochemical stains (including
keratins, epithelial markers, breast-specific markers, and basal markers) may be required for a definitive
diagnosis. Ultimately, one should have a high index of suspicion for metastasis given the patient’s prior
history.

Conclusions

Matrix-producing metaplastic breast carcinoma is a rare special subtype with distinct clinical features and
molecular profile. Currently, it is treated with multimodality therapy. Specific targetable molecular
alterations have not been identified. The prognosis strongly depends on the tumor stage. This carcinoma
can metastasize years after initial diagnosis, so long-term surveillance is needed. Diagnosis at primary as
well as metastatic sites requires a high degree of suspicion, judicious use of immunohistochemical stains,
and familiarity with the diagnostic entity.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Rida Noor, Sigfred Lajara, Rohit Bhargava
Acquisition, analysis, or interpretation of data: Rida Noor, Sigfred Lajara, Rohit Bhargava
Drafting of the manuscript: Rida Noor, Sigfred Lajara, Rohit Bhargava

Critical review of the manuscript for important intellectual content: Rida Noor, Sigfred Lajara, Rohit
Bhargava

Supervision: Rida Noor, Sigfred Lajara, Rohit Bhargava

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In

2023 Noor et al. Cureus 15(12): €50265. DOI 10.7759/cureus.50265 40f5


javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Han M, Salamat A, Zhu L, et al.: Metaplastic breast carcinoma: a clinical-pathologic study of 97 cases with
subset analysis of response to neoadjuvant chemotherapy. Mod Pathol. 2019, 32:807-16. 10.1038/s41379-
019-0208-x

Wargotz ES, Norris HJ: Metaplastic carcinomas of the breast. I. Matrix-producing carcinoma . Hum Pathol.
1989, 20:628-35. 10.1016/0046-8177(89)90149-4

Rossi L, Paglicci C, Caprio G, et al.: Matrix-producing carcinoma of the breast: a case report . Case Rep
Oncol. 2013, 6:245-9. 10.1159/000351119

Ayar S, Dyess DL, Carter E: Matrix-producing carcinoma: a rare variant of metaplastic breast carcinoma
with heterologous elements. Breast J. 2010, 16:420-3. 10.1111/j.1524-4741.2010.00925.x

Bhosale SJ, Kshirsagar AY, Sulhyan SR, Sulhyan SR, Jagtap SV: Matrix-producing metaplastic breast
carcinoma - a rare malignancy. Am J Case Rep. 2013, 14:213-5. 10.12659/ajcr.883958

Downs-Kelly E, Nayeemuddin KM, Albarracin C, Wu Y, Hunt KK, Gilcrease MZ: Matrix-producing carcinoma
of the breast: an aggressive subtype of metaplastic carcinoma. Am J Surg Pathol. 2009, 33:534-41.
10.1097/PAS.0b013e31818ab26e

Mardi K, Sharma J: Matrix-producing mammary carcinoma: a rare breast tumor . Indian ] Pathol Microbiol.
2008, 51:263-4. 10.4103/0377-4929.41682

Rakha EA, Tan PH, Shaaban A, et al.: Do primary mammary osteosarcoma and chondrosarcoma exist? A
review of a large multi-institutional series of malignant matrix-producing breast tumours. Breast. 2013,
22:13-8.10.1016/j.breast.2012.09.010

Sari A, Cakalagaoglu F, Altinboga AA, Kucukzeybek BB, Calli A, Atahan MK: Cytopathological features of
matrix-producing carcinoma of the breast. ] Cytol. 2015, 32:33-5. 10.4103/0970-9371.155231

Shruti S, Siraj F: Matrix-producing metaplastic breast carcinoma - a rare tumor with heterologous elements .
Ger Med Sci. 2017, 15:Doc17. 10.3205/000258

Gibson GR, Qian D, Ku JK, Lai LL: Metaplastic breast cancer: clinical features and outcomes . Am Surg. 2005,
71:725-30. 10.1177/000313480507100906

Rakha EA, Tan PH, Varga Z, et al.: Prognostic factors in metaplastic carcinoma of the breast: a multi-
institutional study. Br ] Cancer. 2015, 112:283-9. 10.1038/bjc.2014.592

Yamaguchi R, Horii R, Maeda I, et al.: Clinicopathologic study of 53 metaplastic breast carcinomas: their
elements and prognostic implications. Hum Pathol. 2010, 41:679-85. 10.1016/j.humpath.2009.10.009
McCart Reed AE, Kalaw E, Nones K, et al.: Phenotypic and molecular dissection of metaplastic breast cancer
and the prognostic implications. ] Pathol. 2019, 247:214-27. 10.1002/path.5184

Lehmann BD, Bauer JA, Chen X, Sanders ME, Chakravarthy AB, Shyr Y, Pietenpol JA: Identification of
human triple-negative breast cancer subtypes and preclinical models for selection of targeted therapies. |
Clin Invest. 2011, 121:2750-67. 10.1172/JC145014

Lehmann BD, Jovanovi¢ B, Chen X, et al.: Refinement of triple-negative breast cancer molecular subtypes:
implications for neoadjuvant chemotherapy selection. PLoS One. 2016, 11:e0157368.
10.1371/journal.pone.0157368

Krings G, Chen YY: Genomic profiling of metaplastic breast carcinomas reveals genetic heterogeneity and
relationship to ductal carcinoma. Mod Pathol. 2018, 31:1661-74. 10.1038/s41379-018-0081-z

Salvatori R, Manzoni M, Lepanto D, et al.: A molecular reappraisal of matrix-producing breast metaplastic
carcinoma highlighted by PLAG1 and MYC rearrangements. Tumori. 2023, 109:197-202.
10.1177/03008916221080190

Koker MM, Kleer CG: p63 expression in breast cancer: a highly sensitive and specific marker of metaplastic
carcinoma. Am | Surg Pathol. 2004, 28:1506-12. 10.1097/01.pas.0000138183.97366.fd

Rammal R, Goel K, Elishaev E, et al.: Utility of TRPS1 immunohistochemistry in confirming breast
carcinoma: emphasis on staining in triple-negative breast cancers and gynecologic tumors. Am | Clin
Pathol. 2023, 160:425-34. 10.1093/ajcp/aqad066

2023 Noor et al. Cureus 15(12): €50265. DOI 10.7759/cureus.50265

50f5


https://dx.doi.org/10.1038/s41379-019-0208-x
https://dx.doi.org/10.1038/s41379-019-0208-x
https://dx.doi.org/10.1016/0046-8177(89)90149-4
https://dx.doi.org/10.1016/0046-8177(89)90149-4
https://dx.doi.org/10.1159/000351119
https://dx.doi.org/10.1159/000351119
https://dx.doi.org/10.1111/j.1524-4741.2010.00925.x
https://dx.doi.org/10.1111/j.1524-4741.2010.00925.x
https://dx.doi.org/10.12659/ajcr.883958
https://dx.doi.org/10.12659/ajcr.883958
https://dx.doi.org/10.1097/PAS.0b013e31818ab26e
https://dx.doi.org/10.1097/PAS.0b013e31818ab26e
https://dx.doi.org/10.4103/0377-4929.41682
https://dx.doi.org/10.4103/0377-4929.41682
https://dx.doi.org/10.1016/j.breast.2012.09.010
https://dx.doi.org/10.1016/j.breast.2012.09.010
https://dx.doi.org/10.4103/0970-9371.155231
https://dx.doi.org/10.4103/0970-9371.155231
https://dx.doi.org/10.3205/000258
https://dx.doi.org/10.3205/000258
https://dx.doi.org/10.1177/000313480507100906
https://dx.doi.org/10.1177/000313480507100906
https://dx.doi.org/10.1038/bjc.2014.592
https://dx.doi.org/10.1038/bjc.2014.592
https://dx.doi.org/10.1016/j.humpath.2009.10.009
https://dx.doi.org/10.1016/j.humpath.2009.10.009
https://dx.doi.org/10.1002/path.5184
https://dx.doi.org/10.1002/path.5184
https://dx.doi.org/10.1172/JCI45014
https://dx.doi.org/10.1172/JCI45014
https://dx.doi.org/10.1371/journal.pone.0157368
https://dx.doi.org/10.1371/journal.pone.0157368
https://dx.doi.org/10.1038/s41379-018-0081-z
https://dx.doi.org/10.1038/s41379-018-0081-z
https://dx.doi.org/10.1177/03008916221080190
https://dx.doi.org/10.1177/03008916221080190
https://dx.doi.org/10.1097/01.pas.0000138183.97366.fd
https://dx.doi.org/10.1097/01.pas.0000138183.97366.fd
https://dx.doi.org/10.1093/ajcp/aqad066
https://dx.doi.org/10.1093/ajcp/aqad066

	Large Solitary Lung Metastasis of a Matrix-Producing Metaplastic Breast Carcinoma: A Diagnostic Challenge
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: The primary breast carcinoma showed malignant hyperchromatic cells with extracellular basophilic matrix (A, H&E stain), with some areas resembling chondrosarcoma (B, H&E stain). The tumor cells were positive for S100, supporting the histomorphologic impression of cartilaginous differentiation (C, S100 stain, fast red used as chromogen). The metastatic tumor in the lung showed features similar to the breast primary tumor (D, H&E stain).
	FIGURE 2: The metastatic tumor in the lung showed scattered hyperchromatic cells with abundant necrosis and basophilic matrix (A, H&E stain). The tumor cells showed reactivity for SOX10 (B, SOX10 stain, fast red used as chromogen), sensitive breast marker TRPS1 (C, TRPS1 stain, DAB used as chromogen), and cytokeratin (D, CK8/18 stain, DAB used as chromogen), confirming breast as the site of the origin of lung metastatic cancer.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


