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Adipocytic tumors

Atypical spindle cell/pleomorphic 
lipomatous tumor

Myxoid pleomorphic liposarcoma

Smooth muscle tumors

Inflammatory leiomyosarcoma

Vascular tumors

Epithelioid hemangioendothelioma 
with YAP1-TFE3

WHO 2020: NEW TUMOR TYPES

Fibroblastic/myofibroblastic tumors

EWSR1-SMAD3-positive fibroblastic 
tumor (emerging)

Angiofibroma of soft tissue

Superficial CD34-positive fibroblastic 
tumor

Tumors of uncertain differentiation

NTRK-rearranged spindle cell 
neoplasm (emerging)

Undifferentiated small round cell 
sarcomas of bone and soft tissue

CIC-rearranged sarcoma

Sarcomas with BCOR genetic 
alterations

Round cell sarcomas with EWSR1-
non-ETS fusions
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“Spindle Cell Liposarcoma”



Anatomic locations

Lower limb 36%

Upper limb 27%

Head/neck/face 10%

Retroperitoneum <1%

M:F ratio: 3:2

Median age: 54 yr

Depth

Subcutaneous 56%

Deep/subfascial 44%

Local recurrence: 13%



Marker Positive

CD34 64%

S100 40%

Desmin 22%

RB1 (loss) 57%

Marker Positive

MDM2 6%

CDK4 5%

Both 0%





Atypical Spindle Cell Lipomatous Tumor
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Atypical Spindle Cell Lipomatous Tumor



Atypical Spindle Cell Lipomatous Tumor





Myxoid pleomorphic liposarcoma

• Predilection for the mediastinum of children and 
young adults

• Histology: admixture of hypocellular zones with 
myxoid stroma, bland nuclei, and delicate branching 
vessels and areas with atypia and pleomorphism

• Lack DDIT3 rearrangements and MDM2 amplification
• Some cases associated with Li-Fraumeni syndrome 

(germline TP53 mutation)
• Clinically aggressive with high rate of local recurrence 

and distant metastasis



Myxoid Pleomorphic Liposarcoma



Myxoid Pleomorphic Liposarcoma



Anatomic locations
Lower limb 62%

Upper limb 27%

M:F ratio: 2:1

Median age: 49 yr

Depth
Subcutaneous 56%

Deep/subfascial 44%
Low rate local recurrence

Marker Positive

EMA 44%

CD34 15%

SMA 15%

Desmin 10%



Angiofibroma of Soft Tissue



Angiofibroma of Soft Tissue



Angiofibroma of Soft Tissue



Angiofibroma of Soft Tissue







Epithelioid Hemangioendothelioma Variant with YAP1-TFE3



CD31

Epithelioid Hemangioendothelioma Variant with YAP1-TFE3



TFE3

Epithelioid Hemangioendothelioma Variant with YAP1-TFE3



TFE3

Epithelioid Hemangioendothelioma Variant with YAP1-TFE3



YAP1YAP1



WHO 2020: NEW CONCEPTS

Tumor types What’s new?

Malignant melanotic nerve sheath tumor New nomenclature

Solitary fibrous tumor Risk stratification



Malignant Melanotic Nerve Sheath Tumor

•Previously known as melanotic schwannoma

•Rare peripheral nerve sheath tumor composed of 
Schwann cells with melanocytic differentiation

•Usually associated with spinal or autonomic nerves

•Variable association with Carney complex

•Locally aggressive with significant metastatic potential

•Behavior difficult to predict



Malignant Melanotic Nerve Sheath Tumor
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Malignant Melanotic Nerve Sheath Tumor



Malignant Melanotic Nerve Sheath Tumor



S100 SOX10S100

Malignant Melanotic Nerve Sheath Tumor





PRKAR1A

Malignant Melanotic Nerve Sheath Tumor



Local recurrence: 35%
Metastasis: 44%



Solitary Fibrous Tumor
•Anatomically ubiquitous fibroblastic neoplasm (pleura, 

retroperitoneum, abdomen, head & neck)

•“Patternless” architecture, varying cellularity, prominent 
stromal collagen, dilated branching (“staghorn”) vessels

•“Hemangiopericytoma” synonymous with SFT (uniform 
hypercellularity)

•CD34 positive in 95% of cases, but not specific

•Notoriously difficult to predict clinical behavior

•Mitotic rate ≥4 per 10 HPF = malignant?



Solitary Fibrous Tumor



Hemangiopericytoma = Cellular Solitary Fibrous Tumor 







High-Risk Solitary Fibrous Tumor



WHO 2020: NEW GENETICS

Tumor type New genetic alterations

Fibrous hamartoma of infancy EGFR mutations

Calcifying aponeurotic fibroma FN1::EGF

Lipofibromatosis FN1::EGF, other RTK or EGFR ligand fusions

Dermatofibrosarcoma protuberans COL6A3::PDGFD, EMILIN2::PDGFD

Solitary fibrous tumor NAB2::STAT6

Myxoinflammatory fibroblastic sarcoma BRAF fusions

Infantile fibrosarcoma EML4::NTRK3, NTRK1, NTRK2, BRAF, MET fusions

Fibroblastic/myofibroblastic tumors

Tumor type New genetic alterations

Glomus tumor MIR143::NOTCH1/2/3

Myopericytoma/myofibroma PDGFRB mutations, SRF::RELA (cellular myofibroma)

Pericytic (perivascular) tumors



WHO 2020: NEW GENETICS

Skeletal muscle tumors

Tumor type New genetic alterations

Spindle cell/sclerosing rhabdomyosarcoma

MYOD1 mutations (adolescents/adults)

SRF::NCOA2, TEAD1::NCOA2, VGLL2::NCOA2,  
VGLL2::CITED2 (congenital/infantile)

EWSR1::TFCP2, FUS::TFCP2
(intraosseous; spindle cell and epithelioid)

Vascular tumors

Tumor type New genetic alterations

Epithelioid hemangioma FOS and FOSB fusions

Pseudomyogenic hemangioendothelioma SERPINE1::FOSB, ACTB::FOSB
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Epithelioid Hemangioma

•Subset also known as angiolymphoid hyperplasia with 
eosinophilia (head and neck)

•Head and neck (especially peri-auricular), bone, penis

•Small subcutaneous nodule +/- tender or pruritic

•20% multiple lesions

•Up to 1/3 recur locally

•Cellular examples with poor canalization may be 
misdiagnosed as malignant (but minimal nuclear atypia)



Epithelioid Hemangioma



Cellular Epithelioid Hemangioma







Epithelioid Hemangioma

FOSB



Epithelioid Hemangioendothelioma

FOSB



Cellular Epithelioid Hemangioma



Cellular Epithelioid Hemangioma

SMA



Cellular Epithelioid Hemangioma

CD31



Cellular Epithelioid Hemangioma

FOS



WHO 2020: NEW GENETICS

Tumor type New genetic alterations

Epithelioid schwannoma SMARCB1 mutations

Granular cell tumor ATP6AP1 or ATP6AP2 mutations

Benign triton tumor
(neuromuscular choristoma)

CTNNB1 mutations

Malignant peripheral nerve sheath tumor SUZ12 or EED mutations (loss of H3K27me3)

Peripheral nerve sheath tumors

Tumors of uncertain differentiation

Tumor type New genetic alterations

Phosphaturic mesenchymal tumor FN1::FGFR1, FN1::FGF1 (rare)



Summary

• “New” soft tissue tumor types continue to be defined, 
through a combination of clinicopathologic studies and 
molecular genetic investigations

• Large studies of rare soft tissue tumor types enables 
the development of risk stratification models to aid in 
prognostication

• Discoveries in molecular genetics and the development 
of correlative markers for IHC make diagnosis of soft 
tissue tumors more straightforward and reproducible
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