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Outline

ÅDesmin-positive mesenchymal tumors and differential diagnosis
ÅLeiomyosarcoma
ÅLeiomyoma variants
ÅInflammatory myofibroblastic tumor
ÅPerivascular epithelioid cell tumor
ÅSTUMP

ÅSelected, rare desmin-negative spindle cell tumors



Leiomyosarcoma

Apoplectic leiomyoma
Leiomyoma with bizarre nuclei

Inflammatory myofibroblastic  tumor

Perivascular epithelioid cell tumor

Tricky desmin-positive uterine mesenchymal tumors



Leiomyosarcoma 

ÅSpindle/conventional
ÅHigh-grade tumor, histologically and clinically
Å2 of 3:  diffuse moderate-ƚĲƻĲƖĲШċƣǃƓŔċЯШƣƨůŸƖШŰĲĦƖŸƚŔƚЯШӄΝΜШ~[оcÂ[

ÅEpithelioid (diagnosis of exclusion )
Å2 of 3: diffuse moderate-ƚĲƻĲƖĲШċƣǃƓŔċЯШƣƨůŸƖШŰĲĦƖŸƚŔƚЯШӄΠШ~[оcÂ[

ÅMyxoid (diagnosis of exclusion )
ÅΞШŸŉШΟаШċƣШũĲċƚƣШŉŸĦċũШůŸĬĲƖċƣĲШċƣǃƓŔċЯШƣƨůŸƖШŰĲĦƖŸƚŔƚЯШӄΞШ~[оcÂ[



















Apoplectic leiomyoma

ÅHemorrhagic infarct
ÅZonation
ÅLeiomyoma background











Apoplectic/infarcted Coagulative/tumor cell



Leiomyoma with bizarre nuclei (LBN)

ÅBizarre nuclei
ÅNo tumor necrosis
ÅӅΡШ~[оΝΜcÂ[ШШ



Leiomyoma with bizarre nuclei Leiomyosarcoma









Leiomyoma with bizarre nuclei (LBN)

Å60% have fumarate hydratase (FH) abnormalities, mostly somatic

Å~40% have TP53 mutation or Rb1 mutation/deletion
Å**p53 and Rb1 immunohistochemistry has no role in the diagnosis of 

leiomyosarcoma when the tumor resembles LBN



Fumarate hydratase (FH) deficient-
leiomyoma and LBN
ÅCharacteristic morphology
ÅPositive 2 succinyl-cysteine (2SC) IHC; Loss of FH staining
ÅGlycolosis >> Oxidative phosphorylation (Warburg effect)

ÅSignificance
ÅRare, germline FH mutation
ÅHereditary leiomyoma/RCC syndrome
ÅOpportunity to intervene before development of RCC



FH deficient immunohistochemistry

FH 2SC



Fumarate hydratase (FH) deficient-leiomyoma



FH









Smooth muscle tumor of uncertain malignant potential (STUMP):
A diagnosis of exclusion

Leiomyosarcoma

Apoplectic leiomyoma Leiomyoma with bizarre nuclei

Inflammatory myofibroblastic  tumor
Perivascular epithelioid cell tumor



STUMP examples

ÅLeiomyoma with bizarre nuclei, but 5-9 MF/10HPF
Å15% recurrence

ÅAlmost meets criteria for leiomyosarcoma
ÅTumor necrosis alone
ÅcŔŊőШůŔƣŸƣŔĦШĦŸƨŰƣƚШыӄΞΜШ~[оΝΜcÂ[ьШċũŸŰĲ
ÅUncertainty about necrosis, degree of atypia or mitotic count
ÅUncertainty about myxoid or epithelioid features (qualitative or 

quantitative)









Smooth muscle tumor of uncertain malignant 
potential (STUMP) 

ÅSTUMPs encompass
ÅBenign tumors
ÅÅĲĦƨƖƖŔŰŊШƚůŸŸƣőШůƨƚĦũĲШƣƨůŸƖƚШŸƣőĲƖШƣőċŰШũĲŔŸůǃŸůċШыљũŸƽ-grade 
ũĲŔŸůǃŸƚċƖĦŸůċњьШƽŔƣőШċŰШŔŰĬŸũĲŰƣШĦũŔŰŔĦċũШĦŸƨƖƚĲ
ÅLeiomyosarcomas, clinically high-grade



How can we predict clinical outcomes for 
STUMPs?

ÅSTUMPs encompass
ÅBenign tumors
ÅÅĲĦƨƖƖŔŰŊШƚůŸŸƣőШůƨƚĦũĲШƣƨůŸƖƚШŸƣőĲƖШƣőċŰШũĲŔŸůǃŸůċШыљũŸƽ-grade 
ũĲŔŸůǃŸƚċƖĦŸůċњьШƽŔƣőШċŰШŔŰĬŸũĲŰƣШĦũŔŰŔĦċũШĦŸƨƖƚĲ

ÅLeiomyosarcomas, clinically high-grade
ÅAlmost meets criteria for conventional leiomyosarcoma
ÅImmunohistochemistry, but
Å ŸƣШĲƓŔƣőĲũŔŸŔĬЯШůǃǂŸŔĬШŸƖШљũĲŔŸůǃŸůċШƽŔƣőШĤŔǍċƖƖĲШŰƨĦũĲŔњ





Momeni-Boroujeni A, et al.
https://doi.org/10.1016/j.modpat.2022.100084

https://doi.org/10.1016/j.modpat.2022.100084


ESS-BCOR - + - ++ - + Trk*

GIST - -/+ -/+ ++ - -

SFT - +/- - - ++ -

Sarcoma-
undiff  

- -/+ ++ - - -

Fibro- 
NTRK

- - - - + Trk*

Fibro- 
PDGFR

- - - -/+ - + PDGFR*

Immunohistochemistry and differential diagnosis of 
spindled tumors

Des CD10 p53 C-kit STAT6 Trk/PDGF

LMS ++ -/+ -/+ variable - -



Epithelioid tumors



Epithelioid LMS





Perivascular epithelioid cell tumors (PEComas)

ÅHeterogeneous collection of tumors
ÅUsually epithelioid 
ÅÖƚƨċũũǃШƖĲƚĲůĤũĲШљĲƓŔƣőĲũŔŸŔĬШƓƖĲĬŸůŔŰċŰƣШċŰŊŔŸůǃŸũŔƓŸůċњ
ÅUsually desmin positive
ÅUsually positive with some melanocytic markers
ÅUsually TSC1 or TSC2 mutation



Genetic diversity of PEComa

ÅTSC1/2 ůƨƣċƣŔŸŰШыљĦũċƚƚŔĦњШPEComas)

ÅTFE3 ŉƨƚŔŸŰƚШыљñƓΝΝњШPEComas)

ÅPEComas with hybrid features
ÅWith leiomyosarcoma or STUMP
ÅWith LG-ESS and/or JAZF1 rearrangement



researchgate.net
dermpedia.org

Classic PEComa



Classic PEComa

ÅAt least 2 melanocytic markers, usually at least HMB45
ÅOliva et al.:  
Å79% of tumors--diffuse HMB45 expression in > 50% of cells
Å79% of tumors--variable expression of Melan-A and MiTF

ÅWhen in doubt, perform sequencing

Mod Pathol 2022 Apr;35(4):515-523 



HMB45





WHO 2020

Modified (GYN) criteria

Benign

Uncertain malignant potential < 3 of the following:

җ р ŎƳΤ
high nuclear grade; 
>1 mf/50 hpf;
necrosis;
vascular invasion

Malignant җ о ŦŜŀǘǳǊŜǎ

Criteria for malignancy







Mammalian target of 
rapamycin (mTOR)

Cell Research (Cell Res) ISSN1748-7838(online) 



Xp11 PEComa







Schoolmeester JK, et al.  Am J Surg Pathol 2015 Mar;39(3):394-404

TFE3 HMB45

Desmin

Negative



Other well-known tumors with TFE-3 fusions

ÅAlveolar soft part sarcoma
ÅXp11 translocation-associated RCC

Am J Surg Pathol 2017 May;41(5):622-632

TFE3



SMARCA4-deficient sarcoma


