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Case History

12-year-old male with a 3.5-cm 

soft tissue mass of the              

left forearm











Ancillary Studies

AE1/AE3 -

Desmin + (focal)

CD99 + (focal)

EMA -

S100 protein -

SMA -

EWS FISH +

EWSR1



Case Diagnosis

Angiomatoid (malignant) 

Fibrous Histiocytoma



Fibrohistiocytic Tumors

ñbest used as a descriptive 
term with no histogenetic 
implications, to encompass 
a heterogeneous group of 
tumors that share histologic 
similarities.ò

Calonje E, Fletcher CDM.  Adv Anat Pathol, 1994



Fibrohistiocytic Tumors
Benign

ÅBenign fibrous histiocytoma

ÅJuvenile xanthogranuloma

ÅReticulohistiocytoma

ÅXanthoma



Fibrohistiocytic Tumors

Malignant

ÅStoriform-pleomorphic

ÅMyxoid Undifferentiated 

pleomorphic sarcoma

ÅGiant cell

Å

ÅInflammatory



Fibrohistiocytic Tumors
Low Malignant Potential

ÅAtypical fibroxanthoma

ÅDFSP / Bednar tumor

ÅGiant cell fibroblastoma

ÅPlexiform fibrohistiocytic tumor

ÅAngiomatoid fibrous histiocytoma

ÅGiant cell tumor of soft tissue



ÅMajority of patients < 20 years

ÅMajority located on extremities

ÅSlow-growing subcutaneous mass

ÅFever, weight loss, anemia

Angiomatoid Fibrous Histiocytoma















AFH: Immunophenotype

ÅDesmin 50%

ÅEMA 50%

ÅCD99 45%

ÅCD68 30%

ÅMSA/SMA <15%

ÅS100 protein -

ÅAE1/AE3 -



AFH: Genetics

Waters et al. Cancer Genet Cytogenet 2000



AFH: Genetics

Hallor KH et al. Genes Chromosome Cancer 2005



AFH: Genetics

EWSR1 rearrangement

Oliveira 12/24 (50%)

ÅEWSR1-CREB1 7

ÅEWSR1-ATF1 3 

ÅEWSR1-alternate 2

ÅFUS-ATF1 1

Tanas 13/17 (86%)



EWS (22q12) - Break Apart Probe



Angiomatoid Fibrous Histiocytoma

Author Recurrence Metastasis Death

Enzinger (1979) 46% 21% 13%

Costa (1990) 12% 5% 1%

Fanburg-Smith (1999) 2% 1% 0%





Case History

Å15-year-old boy with a deeply situated 

4.6 cm mass of the calf region

ÅPresent for at least four years and slowly 

growing











Ancillary Studies

FUS

(16p11) intact

FUS (16p11) 

translocated

ÅS100 protein -

ÅSMA -

ÅDesmin -

ÅAE1/AE3 -

ÅCD34 -

ÅFUS (FISH) +



Diagnosis

Low-Grade Fibromyxoid 

Sarcoma (Evansô tumor)



Myxoid Soft Tissue Lesions

Benign

ÅNodular fasciitis

ÅMyxoma

Å intramuscular

Å juxta-articular

Åcutaneous

ÅNerve sheath tumors

Åneurofibroma

Åneurothekeoma

Åschwannoma

Malignant

ÅMyxoid liposarcoma

ÅMyxofibrosarcoma (myxoid MFH)

ÅMyxoid chondrosarcoma

ÅLow-grade fibromyxoid sarcoma

ÅAll other sarcomas



Myxoid Soft Tissue Tumors

ÅMorphology is most useful

ÅCellularity and cellular arrangement

ÅAtypia

ÅVascular pattern

ÅLimited use of IHC (S100)

ÅFISH extremely useful















LGFMS

ÅOriginally described by Harry Evans in 1987 (n=2)

ÅBoth originally diagnosed as benign

ÅBoth locally recurred and eventually metastasized

ÅOne patient died from disease

ÅFollow-up study by Evans in 1993 (n=10)

Å10 new cases

Å8/10 diagnosed retrospectively after recurrence / 

metastasis

Å7/10 recurred

Å5/10 metastasized (some late)

Å4/10 died of disease



LGFMS: 1987 - 2000

ÅCharacteristic bland histology, frequently misdiagnosed as 
benign 

ÅParadoxically aggressive behavior

Å68% local recurrence

Å41% metastases

Å18% died of disease

ÅSome cases with increased cellularity and atypia

ÅñThe important feature of this neoplasm is that, despite its 
banal morphology, as many as 50% of cases eventually 
metastasize and pursue a fatal clinical course over a period of 
10-30 years.ò (CDM Fletcher, 2000)



Hyalinizing Spindle Cell Tumor 

with Giant Rosettes (HSCT)

ÅDescribed by Lane et al in 1997 (19 cases)

ÅGiant collagen rosettes with surrounding 

epithelioid cells

ÅFocal areas resembling LGFMS

ÅBenign behavior (1 recurrence; no mets)

ÅVery few cases subsequently reported, 

including metastatic cases





LGFMS / HSCT

Folpe et al (2000)

ÅN = 73 cases

Å70/73 initially diagnosed correctly

Å3/73 with metastasis, previously 
diagnosed with ñbenignò tumors



LGFMS / HSCT

ÅNo sex predilection

ÅOccur at any age but usually in young adults

ÅMost common in deep soft tissues of proximal 
extremities and trunk

ÅOften large, slowly growing

ÅMay have long pre-biopsy duration

Folpe et al, AJSP 2000











LGFMS / HSCT

S100 -

CD34 -

Bcl-2 -

CD99 -

SMA -

EMA +/-



MUC4 in LGFMS

LGFMS (all FUS+) 49/49 (100%)

ÅMarked hypercellularity 7/7

ÅGiant collagen rosettes 3/3

ÅHPC-like vessels 4/4

ÅFocal epithelioid morphology 3/3

ÅFocal marked pleomorphism 2/2

Doyle LA et al. AJSP 2011; 35:733-41



MUC4 in LGFMS

Tumor MUC4+

Cellular myxoma 0/20

Desmoid fibromatosis 0/20

DFSP 0/20

Low-grade MPNST 0/20

Myxofibrosarcoma 0/40

SFT 0/20

Soft tissue perineurioma 0/40

Monophasic synovial sarcoma 6/20 (30%)



LGFMS / HSCT

Clinical Behavior

ÅFollow-up: 2-192 mos (mean: 38 mos)

ÅLocal recurrence: 5/54 (9%)

ÅMetastasis: 3/54 (6%)

ÅDied of disease: 1/54 (2%)

Folpe et al. AJSP, 2000



Differential Diagnosis

Collagenous Tumors

ÅFibromatosis

ÅDesmoplastic fibroblastoma 

(collagenous fibroma)

ÅNeurofibroma

ÅPerineurioma











Differential Diagnosis

Myxoid Tumors

ÅIntramuscular myxoma

ÅMyxofibrosarcoma 

(ñmyxoid MFHò)



Intramuscular Myxoma

ÅUniformly myxoid

ÅHypocellular, bland spindled cells 

with pyknotic nuclei

ÅHypovascular

ÅSplays apart surrounding skeletal 

muscle




