
OCT 2022 DIAGNOSIS LIST

22-1001: epithelioid gastrointestinal stromal tumor (small bowel; GI path)
22-1002: pseudomyogenic hemangioendothelioma (penis; BST path)
22-1003: renal osteodystrophy (bone marrow; BST path)
22-1004: Ewing sarcoma (soft tissue; pedspathand BST path)
22-1005: Intramuscular fast-flow vascular anomaly (MAP2K1 somatic mutation) 
(soft tissue; pedspathand BSTpath)
22-1006: alveolar soft part sarcoma (breast, BST path)
22-1007: basal cell adenoma (salivary gland; ENT path)
22-1008: endometriosis mimicking LAMN (appendix; GI path)



22-1001 

Cindy Wang; Stanford

Adult with jejunal lesion, resected.
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Epithelioid Gastrointestinal 
Stromal Tumor



GIST Pitfalls

Å20-25% of all GISTsepithelioid morphology

ÅSmall intestine and colon GISTsusually spindle cell 

ÅSDH deficient GISTscharacteristically show epithelioid morphology

ÅDe novo or s/p imatinib therapy Ądedifferentiation and/or 
transdifferentiation 
Åepithelial, myogenic or angiosarcomatous
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22-1002 

Emily Chan; UCSF

20ish M with multiple penile lesions, excisional biopsy performed.
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Additional Negative IHC

ÅSMA

ÅS100/SOX10

ÅALK

ÅCD45

ÅCD68

ÅALK

ÅCD34

ÅHHV8 (for Kaposi sarcoma)

Pankeratin 

ERG 



Case summary: Epithelioid endothelial neoplasm

ÅMultifocal, nodular, involving 
dermis and underlying 
erectile tissue

ÅHeterogenous morphology

ÅLow mitotic activity (rare up 
to 1 per 50 hpf)

ÅIntravascular growth

ÅPankeratin and ERG positive 
but not vasoformative



Differential Diagnosis

ÅEpithelioid angiosarcoma

ÅEpithelioid sarcoma (ES)

ÅEpithelioid hemangioendothelioma (EHE)

ÅPseudomyogenic hemangioendothelioma (PMHE)



?Epithelioid angiosarcoma 
(a subset of angiosarcomas)

ÅTypically older patient, rapidly growing ill-defined

ÅHisto: Usually still shows a mix of vasoformative and 
non-vasoformative patterns
ÅHigh-grade morphology, more atypical cells, mitotic activity, 

and necrosis

ÅMalignant: highly aggressive with >50% death within 1 
year

ÅIHC: vascular markers+; can pick up keratin

ÅMolecular: not really helpful (genetically heterogenous 
with generally complex karyotypes)



?Epithelioid sarcoma (ES)
Å²ƛŘŜ ŀƎŜ ǊŀƴƎŜ ǿƛǘƘ άŎƭŀǎǎƛŎέ ŀƴŘ άǇǊƻȄƛƳŀƭέ ǎǳōǘȅǇŜǎ
Åά/ƭŀǎǎƛŎέ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŘŜǊƳŀƭκsubqand affect young 

adults as multiple nonhealing ulcers

ÅHisto: Cellular nodules of epithelioid and spindled 
tumor cells with central degeneration and/or necrosis
ÅVague granulomatous appearance

ÅMalignant: high rate of recurrence and metastases

ÅIHC: Keratin positive, INI loss
Åcan see ERG expression in 40-67%

ÅMolecular: SMARCB1(INI1) deletion (22q11)



INI1

Retained (negative test result)

?Epithelioid sarcoma (ES)



?Epithelioid hemangioendothelioma (EHE)

Å30-50 yo most common, solitary, often painful
ÅHisto: cords and nests of cells within a myxohyaline 

stroma
ÅInfiltrative growth
ÅLƴǘǊŀŎȅǘƻǇƭŀǎƳƛŎ ƭǳƳƛƴŀ ŎƻƳƳƻƴ άōƭƛǎǘŜǊ ŎŜƭƭǎέΣ ƭŀŎƪ ƻŦ ǿŜƭƭ-

formed vascular channels
ÅInvolvement of larger vessels common

ÅMetastases in 20-30%, mortality rate 10-20% (large and 
with increased mitotic activity)
ÅIHC: CD34, CD31, FLI1 and ERG+, 40% express keratins
ÅMolecular: t(1;3) with WWTR1-CAMTA1fusion
ÅSubset with YAP1-TFE3fusion



Blister cells and myxohyaline 
stroma???



CAMPTA1 TFE3

Negative (should be nuclear) Negative (should be nuclear diffuse strong)



Pseudomyogenic hemangioendothelioma
ÅYoung adults (mean 30 years) with male predilection
ÅSite: 
ÅLower extremities (55%), upper limbs and trunk (20%), head 

and neck (5%)
ÅCutaneous/subcutaneous (75%), intramuscular (50%), lytic 

bone lesions (20%)

ÅMulticentric/multifocal nodular growth common, 
involving multiple tissue planes
ÅBorderline malignant potential
ÅApproximately 60% experience early local recurrence
ÅMets uncommon (<5%), usually very late

ÅMolecular: T(7;19)(q22;q13) with SERPINE1-FOSB 
fusion



Pseudomyogenic hemangioendothelioma histology

ÅIll-defined nodules, sheets, fascicles

ÅPlump spindled and epithelioid cells 
with abundant eosinophilic cytoplasm

ÅRelatively small uniform/bland nuclei

ÅSome cells may resemble 
rhabdomyoblasts

ÅUsually scant mitoses

ÅAbsent well-developed vasoformation

Å50% contain prominent stromal 
neutrophils

ÅDiffuse keratin expression (AE1/AE3, not 
MNF116) and ERG; 50% positive for 
CD31



UCSF500 on current case:

Diagnosis: Pseudomyogenic hemangioendothelioma







Take home points: 
Pseudomyogenic hemangioendothelioma (PMHE)

ÅConsider PMHE when approached with a uniform bland soft 
tissue tumor with brightly eosinophilic cytoplasm

ÅPMHE is keratin (AE1/AE3) and ERG positive

ÅPMHE molecularly defined by SERPINE1-FOSB fusion
ÅFOSB IHC is available in some laboratories 

ÅDifferential diagnosis of keratin and vascular marker positive 
infiltrative appearing tumors includes EHE, ES, and 
epithelioid angiosarcoma
ÅCompared to these, PMHE is only borderline malignant



22-1003 

Brent Tan; Stanford 

40ish M with pathologic left femur fracture, multiple lytic bone lesions 
throughout skeleton. Prior hip biopsy showed a giant cell rich lesion. 

Bone marrow biopsy performed.



Clinical history

A 40ish man with a history of end-stage renal disease 
presented with hip pain and was found on imaging to 
have a pathologic left femur fracture and multiple lytic 
bone lesions throughout skeleton.  

A prior hip biopsy showed a giant cell rich lesion.

A bone marrow biopsy was performed.













Immunostains

CD163CD68

Stains for CD138, ISH kappa/lambda showed polytypic plasma cells within the 
hematopoietic areas

Stains for BRAF V600E, S100, cytokeratin, langerin, and melanAwere negative



Hip biopsy 





CD68 CD163



Laboratory studies

Å Creatinine 7.6 mg/dL (0.67 ς1.17 mg/dL)

Å Alkaline phosphatase 703 U/L (40-130 U/L)

Å Parathyroid hormone 2135 pg/mL (15-65 pg/mL)

Å Phosphorus 4.1 mg/dL (2.5 ς4.5 mg/dL) 



40ish man with multiple 
bony lesions

Brent Tan

Stanford University



Hip biopsy 





CD68 CD163



Laboratory studies

Å Creatinine 7.6 mg/dL (0.67 ς1.17 mg/dL)

Å Alkaline phosphatase 703 U/L (40-130 U/L)

Å Parathyroid hormone 2135 pg/mL (15-65 pg/mL)

Å Phosphorus 4.1 mg/dL (2.5 ς4.5 mg/dL) 



Renal Osteodystrophy

Å Chronic renal failure leads to hyperphosphatemia and 
hypocalcemia

Å Secondary hyperparathyroidism
ҍIncreased bone turnover
ҍIncreased osteoblast and osteoclasts
ҍEndosteal and marrow fibrosis

Å Pathology
ҍHistopathology: Rapid bone loss results in reparative vascular 

granulation tissue and subsequent fibrous that replaces 
normal marrow elements
ҍHemosiderin can impart a brown color 



22-1004 

JiajieάDŜƻǊƎŜέ [ǳκ{ŜǊŜƴŀ ¢ŀƴΤ {ǘŀƴŦƻǊŘ 

Young infant with presents with scalp mass. Case received in 
consultation for concern for carcinoma, following a thorough 

immunohistochemical and cytogenetics/FISH workup.
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Additional Immunohistochemistry
IHC Result

Desmin Weak/focal positive

EMA Weak/focal 
positive

S100 Weak/focal 
positive

Calretinin Weak/focal 
positive

WT1 Weak/focal 
positive

TLE1 Weak/focal 
positive

BCOR Weak/focal 
positive

Myogenin Negative

SMA Negative

CD45 Negative

Synaptophysin Negative

Chromogranin Negative

Negative

IHC Result

PHOX2b Negative

TdT Negative

SATB2 Negative

Calponin Negative

CD34 Negative

NUT Negative

INSMI Negative

SOX10 Negative

GFAP Negative

Claudin-4 Negative

p40 Negative

INI1 Retained



FISH Results

ÅNegative for rearrangements in BCOR, TFE3, NTRK1/2/3, ETV6, YWAE, 
SS18, CIC, EWSR1

ÅRepeat FISH at second facility again failed to demonstrate 
rearrangement of EWSR1
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NGS

Next generation sequencing (Foundation One) identified an EWSR1-
ERGfusion as well as mutations at ATM and TNFAIP3

Final Diagnosis: Ewing Sarcoma withEWSR1-ERG rearrangement



Kilpatrick SE et al. Adv AnatPathol2018; 25: 314-326



Why was the EWSR1 FISH negative?

Chen S et al. Genes, Chromosomes, and Cancer 2016; 55: 340-349



Chen S et al. Genes, Chromosomes, and Cancer 2016; 55: 340-349




