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• 2023.4-2023.7, online survey with 22 multiple-choice questionnaire (with free-text 
options)

A total of 44 survey responses

• 80% were from academic hospitals

• 61% specialized in breast pathology (>75% of total practice )

• 60% had been in practice for more than 10 years

• 64% had fellowship training in breast pathology

• 91% attend multidisciplinary breast tumour boards regulaly

• 80% had weekly tumour boards

Histopathology. 2025 Apr;86(5):742-749



•Diagnostic criteria utilized were highly variable, ranging 

from any amount of MC, including any/<10% to >90% MC.

•The most frequently reported percentage cutoff was 90%; 

however, it was only in 25% of respondents.

Histopathology. 2025 Apr;86(5):742-749
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Metaplastic Carcinoma (5th WHO Classification)

• Definition: Metaplastic carcinoma is a heterogeneous group of invasive breast carcinomas characterized by 

differentiation of the neoplastic epithelium towards spindle, squamous cells and/or mesenchymal elements, 

including but not restricted to chondroid and osseous cells.

• Low-grade adenosquamous carcinoma

• Fibromatosis-like metaplastic carcinoma

• Squamous cell carcinoma

• Spindle cell carcinoma

• Metaplastic carcinoma with heterologous 

mesenchymal differentiation/matrix production

• Mixed metaplastic carcinoma

• 0.2-1% of all invasive breast cancers in woman

• Most cases are triple-negative

• Lymph node metastases are less common

• Prognosis varies significantly, some are low-grade 

with indolent behaviour; some have a high 

incidence of local recurrence or distant metastasis

• Some subtypes are highly aggressive and have 

poor response to chemotherapy.



• First reported by Rosen and Ernsberger in 1987.

• Glandular Component: lumens of variable shapes (round, 

elongated, cord-like).

• Squamous Component: spectrum of differentiation 

including epidermoid, syringomatous, solid patterns, and 

occasional squamous cyst. 

• Cytological atypia is mild and mitotic activity is low. 

• The tumor stroma may be cellular or exhibit varying 

degrees of collagenization and hyalinization.

• Lymphocytic aggregates are commonly observed.

• It has a similar morphology to syringomatous tumors; the 

main difference lies in the lesion location—syringomatous 

tumors occur in the nipple and areolar skin.

Low-grade adenosquamous carcinoma
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Am J Surg Pathol. 2012,36(7):1009-20. 

Most cases contain 
lymphocytic aggregates.







•Commonly associated with intraductal 

papilloma, sclerosing adenosis, and radial 

scar

•83% of cases had squamous differentiation 

in at least 30% of the tumour

•75% of cases contain desmoplastic 

(fibrolamellar) stroma

•87.5% of cases contain lymphocytic 

aggregates.

Histopathology. 2023;83(2):252-263
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Low-grade adenosquamous carcinoma arising from sclerosing adenosis

Chinese Journal of Pathology, 2019; 48(5):



小管癌
黏液癌
筛状癌
包被性/实性乳头状癌

• Histological types of TNBC with favorable prognosis: adenoid cystic carcinoma and other salivary gland-type carcinomas, 
secretory carcinoma, low-grade metaplastic carcinoma (low-grade adenosquamous carcinoma and low-grade fibromatosis-
like carcinoma)

• Pure histological types (surgical specimens, not core needle specimens)



Adenosquamous proliferation (ASP)





Differential Diagnosis Between ASP and Low-Grade 
Adenosquamous Carcinoma (LGASC)

• ASP and LGASC share overlapping features in morphology, IHC and molecular 

profiles

• No clear-cut criteria exist to reliably distinguish them

• LGASC is diagnosed when an obvious mass forms from these lesions, accompanied 

by reactive stroma and infiltration into adjacent adipose tissue.

• Avoid overdiagnosing ASP as LGASC, which could lead to inappropriate clinical 

management of ASP as ordinary TNBC.

• When differential diagnosis is challenging, complete surgical excision with clinical 

follow-up is recommended.



75% of radial scars with ASP-rich 
lesions have somatic PIK3CA 
mutations.

• 10 cases were all triple-negative

• 7 /10 cases had PIK3CA mutation

• No case had TP53 mutation.

Histopathology. 2018 Aug;73(2):273-283



Differential Diagnosis Between Low-Grade Adenosquamous Carcinoma and 
High-Grade Metaplastic Carcinoma

Exclusion Criteria for LGASC

• Significant cellular atypia

• Abundant mitotic figures

• Extensive epithelioid differentiation

• Squamous differentiation

• Heterologous differentiation

careful observation





Fibromatosis-Like Metaplastic Carcinoma

⚫ 95% of the area is composed of bland spindle cells, 

interspersed with varying amounts of collagen

⚫ Tumor cells exhibit minimal nuclear atypia and a 

low mitotic (<3/10 HPF)

⚫ Tumor cells are arranged in bundles or a storiform 

pattern and may exhibit infiltration into 

surrounding breast tissue

⚫ Scattered plump spindle cells are present, with 

focal (<5%) epithelioid or squamous differentiation

⚫ A variable inflammatory infiltrate of lymphocytes 

and plasma cells may be observed.

⚫ The Ki67 index is usually  <5%.







Avoid Missing Fibromatosis-like Spindle Cell Carcinoma

• Nodular fasciitis (subcutaneous nodules, rapid growth, painful)

• Fibrous scar (old hemorrhage, fat necrosis, foreign body giant cell 

reaction, or relevant medical history)

• Fibromatosis

• Benign/borderline fibroepithelial tumors



Immunohistochemistry

➢ Using a panel of epithelial markers
• CK (AE1/3, CAM5.2), basal-like CK (34E12, CK5/6, CK14), and p63.
• It often expresses SMA, vimentin, EGFR, S100, and CD10.
• ~ 20% of cases show nuclear positivity for β-catenin.

Note: 
Focal positivity for CK and p63 can also be observed in malignant 
phyllodes tumors.



AE1/3 CK5/6 p63



Malignant Phyllodes Tumor Metaplastic Carcinoma

TRPS1 68% positive (21/31); 42% focal, 53% patchy, 5% diffuse
3/3 cases with heterologous chondrosarcoma, 4/4 cases 
with osteosarcoma, and 3/4 cases with liposarcoma were 
TRPS1+.

57% positive (20/35)

GATA3 16% positive (5/31); <5% of cells show weak to moderate 
positivity

54% positive (25/46).

β-catenin 58% nuclear positive (22/38); 67% focal, 19% patchy, 14% 
diffuse. 

53% nuclear positive (20/38)

CK 38% positive (21/56); all focal positivity.

p63 67% positive (32/48); 85% focal, 15% patchy.

HMGA2 85% of cases have ≥10% positive tumor cells
62% have ≥50% positive tumor cells.

8% of cases have ≥10% positive 
tumor cells; 3% have ≥50% positive 
tumor cells.

CK/p63 Co-expression:    Malignant Phyllodes Tumors: 38%;   • Metaplastic Carcinomas: 96%



•66 cases of breast phyllodes tumors (malignant, borderline, benign), 21 cases of primary breast sarcomas, 12 cases of breast radiation-

induced angiosarcomas, 9 cases of breast metastatic sarcomas, and 478 cases of soft tissue sarcomas from other sites.

•TRPS1 was highly expressed in malignant phyllodes tumors (95%), primary breast osteosarcomas (100%), and chondrosarcomas (100%).

•Expressed in extra-mammary osteosarcomas (56%) and conventional chondrosarcomas (28%).

Hum Pathol 2022;121:73–80

◼ 95% of malignant phyllodes tumors express TRPS1; the positive rate of TRPS1 in benign and borderline phyllodes 

tumors is 100%.

◼ Spindle cell sarcoma, osteosarcoma/chondrosarcoma, and liposarcoma components in malignant phyllodes tumors 

highly express TRPS1.

◼ TRPS1 cannot distinguish between metaplastic carcinoma and malignant phyllodes tumor.



-catenin nuclear positivity

Clone 14 Clone 17C2

Fibromatosis（n=8） 8（100%） 8（100%）

Phyllodes Tumor（n=23）

Benign (n=16) 15（93.7%） 15(93.7%)

Borderline/malignant (n=7) 4（57.1%） 5(71.4%)

Metaplastic Carcinoma（n=52）

Squamous metaplasia (n=17) 3（17.6%） 3（17.6%）

Heterologous components (n=13) 2（15.4%） 1（7.7%）

Spindle cell components (n=22) 4（18.2%） 4（18.2%）

Modern Pathology (2010) 23, 1438–1448 

*  Both metaplastic carcinoma and phyllodes tumors in the breast can be β-catenin positive.



• Histological types of TNBC with favorable prognosis: adenoid cystic carcinoma and other salivary gland-type carcinomas, 
secretory carcinoma, low-grade metaplastic carcinoma (low-grade adenosquamous carcinoma and low-grade fibromatosis-
like carcinoma)

• Pure histological types (surgical specimens, not core needle specimens)



•Atypical spindle cells are arranged in long bundles, interlacing patterns, or short bundles.

•Cells show moderate to severe atypia, with frequent mitotic figures.

Spindle Cell Carcinoma

Fibromatosis-like 
metaplastic carcinoma

Spindle cell carcinoma
Spindle Cell Metaplastic Tumor

moderate to severe nuclear atypia, with easily visible or 
numerous mitotic figures



Do not underdiagnose moderate to high-grade spindle cell carcinoma as 
fibromatosis-like metaplastic carcinoma.

Exclusion criteria:

• Significant cellular atypia

• Abundant mitotic figures

• High density of spindle cells

• Extensive epithelioid differentiation, 

squamous differentiation, or heterologous differentiation

Some cases could pose a challenge for the pathologist to classify. The degree of nuclear atypia, the 

mitotic count, and percentage of spindle cell component seem to help subclassify these tumors. In 

the author’s opinion, when in doubt, the case should be discussed in a multidisciplinary approach

Clin Lab Med. 2023 Jun;43(2):221-243

Emad Rakha：In our practice, we have observed, on review, that many large-sized spindle cell MBCs 

diagnosed as fibromatosis-like MBC contained foci of moderate cytological atypia, which may explain the 

reported metastases in some series. 

Virchows Arch. 2022 Jan;480(1):127-145

Adequate 
sampling and 
comprehensive 
observation



Low-Grade Fibromatosis-Like Metaplastic Carcinoma

⚫ TERT promoter mutation

⚫ Activation of the PI3K/AKT/mTOR pathway

⚫ Relatively stable genome

⚫ Lack of TP53 gene mutation

Arch Pathol Lab Med. 2023;147(12):1451-7



J Clin Pathol . 2022 Jul;75(7):477-482

• PIK3CA (75%)

• TERT promoter mutation (75%)

• Absence of TP53 mutation

Compared with intermediate-high grade 
spindle cell carcinoma

• Absence of mutations or abnormalities 
in HRAS, ATM, MTAP, CDKN2B, and 
CDKN2A



Sample=5

PI3K pathway aberration
TERT promoter mutation
Absence of TP53 mutation

PIK3CA (80%)
TERT promoter mutation (80%)
Absence of TP53 mutation

HRAS (60%)
ATM (40%)
MTAP deletion (80%)
CDKN2B deletion (80%)
CDKN2A deletion (80%)

Krings and Chen: Mod Pathol 2018;31:1661-74 

Unpublished Data from the Department of Pathology, Fudan 
University Shanghai Cancer Center



Differential Diagnosis of Spindle Cell Lesions of the Breast

Spindle cells with bland morphology

• Fibromatosis

• Myofibroblastoma

• PASH (Pseudangiomatous Stromal 
Hyperplasia)

• Low-grade spindle cell metaplastic 
carcinoma

• Low-grade spindle cell sarcoma 
(dermatofibrosarcoma protuberans, 
leiomyosarcoma)

• Nodular fasciitis

• Phyllodes tumor

Spindle cells with significant atypia

◼ Spindle cell metaplastic carcinoma

◼ Malignant phyllodes tumor

◼ Primary sarcoma

◼ Metastatic sarcoma

◼ Metastatic spindle cell carcinoma

◼ Metastatic malignant melanoma



How to distinguish metaplastic carcinoma from malignant phyllodes tumor in 
spindle cell malignant tumors with overlapping immunohistochemical results

• Medical history is crucial
History of fibroepithelial tumor surgery, history of breast cancer (review slides), 
history of breast cancer radiotherapy

• Adequate sampling and careful morphological observation are essential
Presence of leaf-like structures/periductal stromal hyperplasia/slit-like epithelium 
(phyllodes tumor)
ADH/DCIS, squamous differentiation, classic invasive carcinoma morphology 
(metaplastic carcinoma)

• Molecular testing: 

• Fibroepithelial tumors: MED12 mutations (40% of malignant phyllodes tumors)
PIK3CA, RARA, FLNA, SETD2, KMT2D, TP53, RB1, EGFR, NF1

• TERT promoter mutations increase the malignancy of fibroepithelial tumors







• Squamous cell 
carcinoma of the 
breast often presents 
with significant cystic 
change.

• The cyst wall is lined 
by neoplastic 
squamous epithelium, 
which sometimes can 
mimic an epidermal 
cyst



• p16 positivity is common in TNBC (50%) . In the differential diagnosis with metastatic cervical squamous 

cell carcinoma, HPV testing provides more reliable discrimination
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Acantholytic Squamous Cell Carcinoma

ASCC Angiosarcoma

• Histology: Acantholysis, dyskeratosis, atypical mitotic figures

• Decreased intercellular adhesion gives rise to pseudovascular or pseudo-

glandular morphology.

• Pseudovascular pattern must be distinguished from angiosarcoma.





AE1/3



p63





NGS test results:
1. TERT promoter non-coding region mutation (c.-124 

C>T, AF: 68.97%)
2. PIK3CA exon 21 missense mutation (c.3140 A>G, AF: 

20.04%)
3. Decreased copy number of the CDKN2B gene

• Appropriate terminology: Acantholytic Squamous cell carcinoma? Spindle cell 
carcinoma with pseudovascular, pseudo-glandular, or PASH-like features? 

• Further research and standardization are awaited.



Sample=5

TP53 (60%)
PI3K通路
Ras-MAPK通路

TP53 (60%)
PI3K pathway 
Ras-MAPK pathway 

High mutation burden: 9-29 mutations/case, 

average 14.7/case

TP53( 90%)

PIK3CA(70%)

MLL2、PTCH1、TSC1、STK11、SPEN、
PTEN（30%）
FGF3 amplification(30%)

Krings and Chen: Mod Pathol 2018;31:1661-74 

Unpublished Data from the Department of Pathology, Fudan University 
Shanghai Cancer Center



• Between 2009 and 2013

• In totally 25232 cases of invasive breast carcinoma

• 3 cases of 30 pure squamous cell carcinoma

• All 3 cases: ER-, PR-, HER2 amplification 

Not all squamous cell carcinomas are triple-negative; approximately 10% 
are HER2-positive.

Int J Clin Exp Pathol . 2014 Jul 15;7(8):5203-9.



61

P63

CK5/6

HER2

HER2-FISH



J Clin Pathol. 2022;75(1):18-23

• Only 1 patient received anti-HER2 targeted therapy.
• The prognosis of HER2-positive metaplastic squamous 

cell carcinoma is worse than that of triple-negative 
metaplastic squamous cell carcinoma and TNBC-NST.





Metaplastic carcinoma has poor response to traditional adjuvant and 
neoadjuvant chemotherapy.

Clin Breast Cancer. 2023 Dec;23(8):775-783



Clin Breast Cancer. 2023 Dec;23(8):775-783



RNA-Seq

Therapeutic Targets: Metaplastic carcinoma expresses HER2 and TROP2.
Preclinical Efficacy: Cell line studies demonstrate tumor sensitivity to the respective antibody-drug conjugates, 
trastuzumab deruxtecan (T-DXd) and sacituzumab govitecan.



Metaplastic Carcinoma: Histological Subtypes and Clinical Prognosis

Favorable Prognosis

➢ Low-grade adenosquamous carcinoma

➢ Fibromatosis-like spindle cell carcinoma

Poor Prognosis

➢ Squamous cell carcinoma

➢ Spindle cell carcinoma

➢Metaplastic carcinoma with mesenchymal differentiation 

➢Mixed metaplastic carcinoma

Metaplastic carcinomas represent a heterogeneous group of tumors characterized by 

distinct morphological patterns and diverse clinical outcomes.



• MBC is characterized by frequent mutations in PIK3CA, TP53, and TERT promoter.

• Each histological subtype possesses distinct genetic alterations.

Cancer Treat Rev. 2019;79:101888. doi: 10.1016/j.ctrv.2019.08.004

Squamous Cell Carcinoma Spindle Cell Carcinoma Fibromatosis-like Spindle Cell 
Carcinoma

Matrix producing 
carcinoma

High Frequency of TP53 
Mutations（90%）

Lack of TP53 mutation High Frequency of 
TP53 Mutations（100%）

High Frequency of PIK3CA Mutations（SCC 70%，SpCC80%，FLSCC75%） Lack of PI3K pathway 
variation

Low TERT promoter 
mutation

High Frequency of TERT promoter Mutations（SpCC80%，
FLSCC75%）

Lack of TERT promoter 
mutation

High mutation burden HRAS mutation（60%）
ATM mutation（40%）
MTAP deletion（80%）
CDKN2A deletion（80%）
CDKN2B deletion（80%）

Lack of all other mutations in 
spindle cell carcinoma

BRCA1(67%)
CDKN2A deletion
（67%）
RAD21 amplification
（67%）



Conclusion

• Highly Heterogeneous: Metaplastic carcinoma encompasses a diverse group of 

tumors with varying morphology, pathogenesis, and outcomes.

• Accurate Subtyping is Crucial: Precise histological diagnosis is essential for guiding 

management.

• Low-Grade Disease: A conservative treatment approach is often appropriate.

• High-Grade Disease: Poor response to conventional chemotherapy; warrants 

exploration of targeted and immunotherapy.
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