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Soundbites

• ESS

• Low grade and high grade 

• Smooth muscle tumors with nuclear atypia

• PEComa
• Uterine sarcomas with NTRK Fusion



LGESS: Cells with uniform oval or round nuclei with scanty or moderate 
amount of amphopilic or eosinophilic cytoplasm 
Small blood vessels similar to spiral arterioles 

LGESS, infiltration of myometrium

LGESS, vascular invasion 



LGESS, Immunoperoxidase Studies

CD 10 + Caldesmon, SMMS-1 and 
HDAC8 negative

Desmin and SMA can be +

ER+, PR+ ,WT-1+



LGESS, Genetic Abnormalities

JAZF1-SUZ12 (JJAZ1)
fusion gene
Most common (48% of the cases)

JAZF1-PHF1
fusion gene
Second most common

t (7;17) (p15;q21) 

t (6;7) (p21;p15) 

The PHF1 gene* can also fuse with EPC1 and 
MEAF6. * ESS with sex-cord like diff

Other translocations 
ZC3H7B-BCOR fusion gene

MBTD1-CXorf67 fusion gene



LGESS, Prognosis

Figo Stage Recurrence Rate Survival Rate

I 36% 92%
III-IV 76% 66%

Typically, an indolent tumor with a tendency to have late recurrences

Chang et al,1990

LN mt 19 -33%

Adnexal mt 13%

Dos Santos LA, et al, 2011; Riopel et al, 2004



High Grade Endometrial Stromal Sarcoma

Definition

A malignant endometrial 
stromal tumor with uniform 
high grade, round and/or 
spindle morphology, 
sometimes with a low-grade 
component (conventional or 
fibromyxoid)2020



YWHAE-NUTM2 Endometrial Stromal Sarcoma

Nested pattern with round cells Spindle cells



CD10 - PR +, rare cells Cyclin D1 +, >70%



YWHAE-
NUTM2 
Endometrial 
Stromal 
Sarcoma

• High grade component is negative for DOG-1, 
but it can be positive for:

• BCOR
• c-KIT (no KIT mutations)
• CD56
• CD99



How to tell these two tumors apart?

Low Grade ESS

(JAZF1-rearranged ESS)

Smooth nuclear
membrane

MI, usually < 5 mitoses/10 
HPFs

Biphasic pattern is rare

High Grade ESS

(YWHAE-NUTM2 fusion)

Irregular nuclear
membrane 

MI >10 mitoses/10HPFs

Biphasic pattern is frequent 
(round and spindle cell 

components)



Low Grade ESS

(JAZF1-rearranged ESS)

IHC:
• CD10+
• ER +
• PR+
• Cyclin D1, - or + < 50% of the 

cells

High Grade ESS

(YWHAE-NUTM2 fusion)

IHC:
• Round cell component 

- CD10 –
- ER – or focally + (< 5%)
- PR – or focally + (<5%)
- Cyclin D1 + ≥ 70% of the cells

• Spindle cell component
- CD10 +
- ER +
- PR +
- Cyclin D1 – or +,   up to 50% 

(weak expression)

How to tell these two tumors apart?
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High Grade ESS (ZC3H7B-BCOR Gene Fusion) with Abundant 
Myxoid Stroma – Mimicking Myxoid Leiomyosarcoma  

Spindle Cells in Fascicles Numerous Mitotic Figures



High Grade ESS (ZC3H7B-BCOR Gene Fusion) with Abundant 
Myxoid Stroma – Mimicking Myxoid Leiomyosarcoma 

Spindle cells in myxoid stroma Spindle cells in myxoid stroma 



High Grade ESS (ZC3H7B-BCOR Gene Fusion) with Abundant 
Myxoid Stroma – Mimicking Myxoid Leiomyosarcoma 

CD10 + Cyclin D1 +

ER/PR: -/+ (F)

BCOR: variable



High Grade ESS (ZC3H7B-BCOR Gene Fusion) with Abundant 
Myxoid Stroma –Mimicking Myxoid Leiomyosarcoma

Desmin - SMMS-1 - and Caldesmon -/+ F



High Grade ESS with BCOR
Internal Tandem 

Duplication (BCOR ITD)

• IHC:
• CD10 + (F/D)
• ER/PR -
• BCOR +, D
• Cyclin D1 +, D
• Desmin -/+
• Caldesmon –



Diffuse significant cytologic atypia Coagulative tumor cell necrosis

Mitotic index ≥ 10 mitoses per 10 HPFs
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Focal Leiomyosarcoma in a Leiomyoma



Leiomyoma Area of leiomyosarcoma



Mitoses and atypia



Leiomyoma with Bizarre Nuclei (Symplastic Leiomyoma)

2020

• Background of typical leiomyoma  

• Bizarre cells in focal, multifocal or 
diffuse distribution  

• Bizarre cells 
• Mononucleated or multinucleated 
• Smudged  chromatin
• Intranuclear cytoplasmic 

pseudoinclusions variably present
• Low mitotic activity (< 5 mitoses per 10 

HPFs) 
• Numerous karyorrhectic nuclei 





PR+ p53, wild type Ki-67, very low



Low rate of extrauterine, intra-abdominal recurrence 
(< 2%) and negligible risk for distant metastasis

No recurrences



Be Careful with the Diagnosis of Atypical Leiomyoma 
with a Low Risk of Recurrence,  A Cautionary Tale

• A 45 year-old woman underwent an abdominal 
supracervical morcellated hysterectomy

• The specimen measured 22 x 20 x 6 cm in aggregate

• It contained a 15 x 13 x 6 cm aggregate of tan, white 
whorled nodular tissue with yellow, soft areas  



Nuclear pleomorphism, up to 15 mitoses per 10HPFs. The 
latter seen only in 1 slide and missed in the initial review by 

2 gyn pathologists. Case signed as “ Atypical Leiomyoma”



The patient developed multiple tumors in 
the abdominal wall, bowel, and pelvis 

within 2 years after the initial dx



Cellular areas Multiple foci of necrosis and hemorrhage

Apoplectic leiomyoma



Mildly atypical cells MI, up to 14 mitoses per 10 HPFs



Epithelioid cells Pyknosis



Edema with Cyst Formation  



Staghorn vessels Nuclear atypia

LM with features suggestive of FH deficiency 





Pseudoalveolar edema Chain-like arrangement 



S2C + *FH -

FH can be + due to a missense mutation that produces 
a nonfunctional, but immunoreactive protein  Reyes C, et al. 2014

*S-(2–succino) cysteine is not commercially available



Hereditary Leiomyomatosis and Renal Cell 
Carcinoma (HLRCC) Syndrome

Secondary to germline mutation of the fumarate hydratase (FH) gene 

76%, single or multiple 
skin leiomyomata 

98%, uterine leiomyomas   10-15%,  FH deficient RCC, 
an aggressive tumor



Leiomyoma with Features Suggestive of 
FH Deficiency 

Due to somatic or germline mutations 

Sensitivity and specificity remain controversial 

No formal guidelines have been provided for 
genetic counseling 



30 pts with FH deficient ULMs/2,060 pts with ULMs (1.4%) 10 pts underwent FH genetic testing

6 pts with FH germline mutations: 
pathogenic mutations, 5; variant of 

unknown significance, 1 

All pts with family Hx of ULMs
1 pt with cutaneous LMs



18 pts with FH deficient ULMs/2,240 pts with ULMs (0.8%)

FH loss in 14 tumors (78%) Genetic counseling offered to 10 of these 14 pts

8 pts were offered germline testing, 6 pts had it done

3 pts with FH germline mutations: pathogenic 
mutations, 2;  variant of unknown significance, 1  



Leiomyoma with Features Suggestive of FH 
Deficiency 

• Should not be called STUMP

• A comment should be included in the report 
• Features s/o FH deficiency can be due somatic or germline 

mutations 
• To determine clinically the need to proceed with germline testing 

• To double check personal and familial Hx 
• To exclude the presence of skin leiomyomas



PEComa

• Essential Dx Criteria:
• Cells with clear to eosinophilic granular 

cytoplasm; thin-walled vessels surrounding 
nests of cells; expression of HMB45 or 
melan-A as well as at least one myoid 
marker

• Desirable Dx Criteria:
• Confirmation of TFE-3 rearrangement or 

fusion in TFE3-rearranged tumors   

2020





HMB45 + Desmin +



IHC for TFE-3 
can be + 

• This finding does not correlate with 
TFE3 rearrangement

• A positive IHC result →FISH analysis or 
reverse transcription PCR

• Targeted therapy with mTOR inhibitors 
can be used in cases of malignant 
PEComa

• TFE3-rearranged malignant PEComa
will not benefit from this tx



PEComa or NOT PEComa, that’s the question!



HMB-45 +P MITF +P TFE-3 ++



High grade 
mesenchymal tumor 
with myomelanocytic
differentiation 

HMB-45 MITFT TFE-3



PEComa

• NGS
• TSC1 or TSC2 alterations 
• TFE3 rearrangement 

• Gynecologic-specific criteria to predict behavior
• Benign/uncertain malignant potential

• <4 features (≥ 5 cm, high grade atypia, mitoses >1/50 
HPFs, necrosis, LV invasion)

• Malignant
• ≥ 4 features



A difficult case a few years ago…

• A 30 year-old woman was found to have an abnormal Pap smear 
during a routine check-up visit

• Pap: LSIL, cannot rule out HSIL

• HRHPV, +

• LEEP



Polypoid mesenchymal lesion 



Proliferation of mesenchymal cells intermixed with inflammatory cells 



Marked nuclear pleomorphism



Marked nuclear pleomorphism



Multinucleated cells



Pockets of inflammatory cells

MI: 2 mitoses per 10 HPFs



Skinny spindle cells and plump cells with mild to moderate pleomorphism 



Very focal koilocytosis



CD34,+



KP-1, scattered cells + S-100, patchy +



PR, 30% ER, 10%



SOX-10, - H3K27me3, +



PANTRK, +



Targeted next-generation RNA sequencing  →  TPM3/NTRK1 fusion

Targeted RT-PCR and Sanger sequencing  →  fusion transcripts 
confirmed 

Uterine Sarcoma with NTRK Fusion 



• Uterine Sarcomas with NTRK Fusion (4 cases)
• TPM3-NTRK1, 1
• LMNA-NTRK1, 1
• TPR-NTRK1, 1
• RBPMS-NTRK3, 1

• Tumors that can be treated with TRK inhibitors







CD34, +



S100, +



• 7 cases with NTRK fusion
• TPM3-NTRK1 (6) 
• EMLA-NTRK3 (1)

• 3 cases with COL1A1-PDGFB fusion 
• 3 cases with no rearrangement 

• All S-100 + (diffuse, 2; focal, 1) 
• Loss of H3K27me3 (2)



Uterine Sarcomas with NTRK Fusion

• Pattern
• Diffuse patternless or fascicles

• Cells
• Spindle cells with or without inflammatory cells 

• Degree of atypia
• Variable 

• MI
• 1 to 50 per 10 HPFs

• Necrosis
• Variable



Chiang S, et al. 2018



Chiang S, et al. 2018



Croce S. et al, 
2019



Croce S. et al, 
2019
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• Pan-TRK

• SMA (F) 

• S-100 (F/ D)

• Desmin

• SOX-10

• ER (can be focally +)

• PR (can be focally +)

H3K27me3 retention of  nuclear expression 



• CD34
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“MPNS” based on S-100 +, and loss of H3K27me3 in 2/3 cases. Croce S, et al. 2019

Bland spindle cells Ganglion cells

Epithelioid and spindle cells, clear cytoplasm Mild atypia, 50 mit/10HPFs



Uterine Sarcomas with NTRK Fusion

• MSK study, 4 pts
• 2 NED at 2 mos and 11 mos, respectively
• 1 DOD at 78 mos (Surg + Chemo)
• 1 AWD at 7 mos (Surg +Chemo) 

• Lung mt at presentation
• Collaborative study (France/Northern Ireland/USA), 6 pts with F/U

• 2 AWD
• 4 NED



• First generation NTRK inhibitors
• High response rates (>75%) regardless of tumor histology
• Advanced-stage NTRK fusion positive tumors eventually 

become refractory to TRK inhibition 

• Second generation NTRK
• Currently tested under clinical trials

Uterine Sarcomas with NTRK Fusion
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