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Molecular Pathology:
Bringing genes to morphology

Morphology

Molecular 

Biology

A two way 

trip



Endometrial Stromal Sarcomas, different 

molecular features; different morphology; 

Molecular Pathology: The other way
From molecular profile to morphology



Molecular Pathology, a 30 year journey; from 

research to diagnosis; The example of Uterine 

Sarcomas

Low- grade endometrial 

stromal sarcoma

High- grade endometrial 

stromal sarcoma

Low- grade endometrial stromal sarcoma 

• JAZF1, PHF1, MBTD1, EZHIP, EPC1 fusions

High- grade endometrial stromal sarcoma

• YWHAE-NUTM2A/B, BCOR fusions, BCOR ITD,

• BCORL1 fusions, NOS

Undifferentiated endometrial sarcoma

Other types

• Kinase fusions (NTRK, RET)

• COL1-PDGFB

• SMARCA4

WHO, 1994 WHO, 2021 and beyond
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Miller, et al. Ann Oncol. 2020 Dec;31(12):1606-1622.
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Ovarian Cancer Consensus Conference, 

Valencia June 20222



Recommendation 1.6

A GI test that has been clinically validated in large cohorts 

[III, B] or preferably phase III trials should be used [I, A]

WORKING GROUP 1 RECOMMENDATIONS

Voting

Question 1

What molecular and 

genomic tests should 

be performed at 

diagnosis as prognostic 

or predictive markers 

for tubo-ovarian 

carcinoma?

Consensus

100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)

Percentages might not add up to 100% due to rounding. GI, genomic instability.
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Molecular Pathology

Morphology Molecular 

Biology



EEC 1,2 EEC 3 Serous

CarcinosarcomaMixedClear Cell

HISTOLOGIC TYPES OF ENDOMETRIAL CARCINOMA

Undiff



Endometrioid and serous carcinomas 

have different abnormalities





Molecular classification is a good prognostic 

risk stratification similar to what has been 

found in other types of tumor

1- High mutation burden correlates with good prognosis 

in pancancer studies

2- High copy number variation correlates with bad 

prognosis in pancancer studies

3- Molecular classification does not have a good 

correlation with risk-factors, precursor lesions, and 

pathogenesis.



POLE mutation POLE mutated EC 

POLE wild-type, p53 wild-type pattern, 

abnormal mismatch repair: EEC with 

microsatellite instability

POLE wild-type, p53 wild-type pattern, 

normal mismatch repair EEC with low copy 

number alterations

POLE wild-type, p53 abnormal expression: EEC with high copy 

number alterations 

Bringing TCGA subtyping into pathology 

in high-grade endometrial carcinomas



ESGO-ESTRO-ESP  and ESMO Guidelines

Endometrial Cancer
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Heterogenous POLE-mutated EC



POLE mutation POLE mutated EC 

POLE wild-type, p53 wild-type pattern, 

abnormal mismatch repair: EEC with 

microsatellite instability

POLE wild-type, p53 wild-type pattern, 

normal mismatch repair EEC with low copy 

number alterations

POLE wild-type, p53 abnormal expression: EEC with high copy 

number alterations 

Bringing TCGA subtyping into pathology 

in high-grade endometrial carcinomas



Group 4, Serous-

like tumors

Serous (94%), 

mixed ca (62%), 

endometrioid ca 

(12%, usually 

grade 3) with 

p53 mutations 

and recurrent 

amplifications 

(MYC, ERBB2, 

CCNE1, FGFR3, 

SOX17)







Microscopy: Serous carcinoma

TCGA by exome sequencing: High copy number, serous-like 

ca

TCGA by TCGA surrogate: Low copy number EC

Conclusion: Serous ca, serous-like but with wild-type p53

An example of p53 wild type serous carcinoma



POLE mutation POLE mutated EC 

POLE wild-type, p53 wild-type pattern, 

abnormal mismatch repair: EEC with 

microsatellite instability

POLE wild-type, p53 wild-type pattern, 

normal mismatch repair EEC with low copy 

number alterations

POLE wild-type, p53 abnormal expression: EEC with high copy 

number alterations 

Bringing TCGA subtyping into pathology 

in high-grade endometrial carcinomas



Endometrial carcinoma
TCGA

Potential markers to stratify patients 

in the dMMR-MSI group:

• MMR gene mutations versus MLH-

1 promoter methylation

• Differences in TMB

• Secondary alterations (JAK1)

• Subclonality

• Different immune 

microenvironment

Speaker experience (Prof. Xavier Matias-Guiu, University of Lleida, 

Spain).



POLE mutation POLE mutated EC 

POLE wild-type, p53 wild-type pattern, 

abnormal mismatch repair: EEC with 

microsatellite instability

POLE wild-type, p53 wild-type pattern, 

normal mismatch repair EEC with low copy 

number alterations

POLE wild-type, p53 abnormal expression: EEC with high copy 

number alterations 

Bringing TCGA subtyping into pathology 

in high-grade endometrial carcinomas



Endometrial carcinoma
TCGA, 2013

Potential markers to 

stratify patients in the LCN-

NSMP group:

Estrogen receptor status

L1CAM

CTNNB1 (beta-catenin) 

mutations

Histologic grade

Histologic type (ex: 

Mesonephric-like 

carcinomas)



70%

EEC 1,2

12%

EEC 3

5%

SC
3% 

other

Undiff

Mixed

Clear 

Cell

IS MICROSCOPIC EXAMINATION USEFUL IN THE TIMES OF 

MOLECULAR CLASSIFICATION OF ENDOMETRIAL CARCINOMA? 

10%

EEC 3-

SC

IS MOLECULAR CLASSIFICATION HELPFUL IN THE BIG 

GROUP OF EEC1,2 ? 
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Hollis, et al. Nat Commun. 2020 Oct 5;11(1):4995.

Parra-Herran, et al. Mod Pathol. 2017 Dec;30(12):1748-1759.

Leskela, et al. Am J Surg Pathol. 2020 Jul;44(7):982-990.



Outline

1- Molecular risk stratification in ovarian cancer

2- Update on the molecular classification of endometrial 

cancer

3- Incorporation of molecular data into staging



1971

TCGA

2013

20081988 2023

WHO

2020

ESGO

ESTRO

ESP

2020

WHO

2014

ISGYP

2019



▪ Multidisciplinary team

▪ Gynecological cancer societies liaisons

▪ Alignement with AJCC and IJCC

▪ ESGO-ESTRO-ESP guideline as a template

▪ In pathology, take into  consideration previous consensus 

guidelines (ISGYP, WHO)

▪ ISGYP surveys



▪ FIGO Endometrial Cancer Staging Subcommittee

Members 

Jonathan Berek (JB), Carien Creutsfeld (CC), Christina Fotopoulou (CF), Xavier Matias-Guiu (XM), David 

Mutch (DM), David Gaffney (DG) , Nicole Concin (NC), Kristina Lindemann (KL) , 

Olivia Bruce (OB) – IGO HQ, Lily Martins (LM) – FIGO HQ



BREAST AJCC



• Barlin JN, Soslow RA, Lutz M, Zhou QC, St 
Clair CM, Leitao MM Jr, Iasonos A, 
Hensley ML, Barakat RR, Matias-Guiu X, 
Abu-Rustum NR 

• Redefining Stage I Endometrial Cancer: 
Incorporating Histology, a Binary Grading 
System, Myometrial Invasion, and Lymph 
Node Assessment.

• Int J Gynecol Cancer. 2013 23:1620-8



Endometrial Cancer Staging, Improvement areas, 

Surveys

Survey goals: To understand pathologists’ and clincians’ perceptions of the most clinically relevant 

issues in the current FIGO endometrial cancer staging criteria that merit improvement or refinement.

Survey creators: Xavier Matias-Guiu, Joe Rabban, Naveena Singh

Survey intended participants: All standard members of ISGyPs and IGCS.  

Survey tool: The surveys are created as a Google Form.  A hyperlink will be emailed to the participants.

Requirement for complete responses: The Google Form is designed to require the responder to complete the 

entire survey.  The Google Form will not register incomplete surveys.    









Main changes in FIGO staging 2023

▪ Incorporation of molecular classification, when feasible.

▪ Incorporation of histogical types

▪ Incorporation of LVSI.

▪ Specific substaging for “synchronous” endometrioid and ovarian 

carcinoma

▪ LN staging incorporate the concept of macro and micrometastasis 

and ITC

▪ Distinction between pelvic and abdominal peritoneal involvement
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