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New FIGO staging

2009

2013
TGCA molecular classification

2016 risk stratification 
(pathological)

2016

2020
Risk stratification (molecular)

New FIGO staging

2023

FIGO, International Federation of Gynecology and Obstetrics; TGCA, The Cancer Genome Atlas.



Classification of Endometrial Cancer

• Tumor type

• Histopathological grade

• Stage (clinical, surgical, pathological)

• Lymphovascular space invasion (LVSI)

CONVENTIONAL

• P53 immunoreactivity/TP53 mutations

• MMR deficiency/microsatellite instability (MSI)

• Pathogenic POLE mutations

BIOMOLECULAR



Endometrial carcinoma: Histological types

Endometrioid carcinoma

Serous carcinoma

Clear cell carcinoma

Undifferentiated/dedifferentiated
carcinoma

Other carcinomas
• mesonephric-like
• mucinous intestinal type
• neuroendocrine

Carcinosarcoma

Mixed carcinoma

WHO 2020

Less types compared to WHO 2014



Endometrial carcinoma: Histological types



Grading of Endometrial Carcinoma



Histopathological types and behavior

• Low grade endometriod • High grade endometrioid

• Serous

• Clear cell

• Undifferentiated

• Carcinosarcoma

• Mixed

• Others 

o mesonephric-like

o intestinal mucinous

o neuroendcrine

NON-AGGRESSIVE AGGRESSIVE

According to WHO 2020, ESGO guidelines, FIGO staging 2023



Lymphovascular space invasion (LVSI)

• Also: lymphvascular invasion (LVI)

• Tumor cells within endothelial-lined spaces (lymphatics, blood vessels)

• No, focal, substantial (extensive)

• Cut-off varies between ESGO (≥4 within one slide), WHO (≥5), IJGP (≥3) 

and published studies

• Only few cases between 3 and 5 and numbers usually not reported

• Threshold for clinicaally relevant LVSI needed

• Methods differ between studies: review of slides 

• Controversy about impact of focal LVSI

• Limited data with molecular classification

Prognostic impact 
of LVSI



ROLE OF LVSI (STAGE 1)

Dagher C, et al. Int J Gynecol Cancer 2024



All histologies, stage I-II

Capasso I, et al. manuscript in preparation

LVSI focal
LVSI negative
LVSI substantial



All histologies, stage I-II, according to molecular subgroups

Capasso I, et al. manuscript in preparation

MMRp ER neg MMRp ER pos

MMRd p53



POLE and MSI-high subgroups have high tumor mutational load and are often 
characterized by high TILs and high expression of immune checkpoints3

A genomic-based approach has identified four 
distinct molecular subgroups of endometrial cancer1,2

CNA, copy number alteration; MSI, microsatellite instability; NSMP, no specific molecular profile; TIL, tumor-infiltrating lymphocyte.
1. Cancer Genome Atlas Research Network. Nature. 2013;497(744):67-73; 2. Morice P, et al. Lancet. 2016;387(10023):1094-1108; 
3. Mittica G, et al. Oncotarget. 2017;8(52):90532-90544.

POLE 
ultramutated

EC
MMRdeficient EC NSMP EC P53mutant EC

5-15% 25-30% 30-40% 5-15%



WHO-endorsed pragmatic 
approach to molecular 
classification of endometrial 
carcinoma in clinical practice

… should be performed on biopsies…

IHC, immunohistochemistry.
Cancer Genome Atlas Research Network. Nature. 
2013;497(744):67-73; Talhouk A, et al. Br J Cancer. 
2015;113(2):299-310; Talhouk A, et al. Cancer. 
2017;123(5):802-813; Kommoss S, et al. Ann Oncol. 
2018;29(5):1180-1188; Stelloo E, et al. Mod Pathol. 
2015;28(6):836-844; Herrington CS. WHO Classification of 
Tumours: Female Genital Tumours. International Agency for 
Research on Cancer, 2020.



CI, confidence interval; ESP, European Society of Pathology; IRT, interventional radiotherapy.
León-Castillo A, et al. J Clin Oncol. 2020;38(29):3388-3397.

ESGO-ESTRO-ESP EC Guidelines
Specific treatment recommendations for POLEmut stage I/II and p53mut EC based on current level of evidence

PORTEC-3 translational results
Predictive potential of molecular classification for adjuvant platinum-based treatment



MRRd-p53abn POLEmut-p53abn

Molecular profile EC:
N=3518

Multiple classifier: 
N=137 (3.9%)

León-Castillo A, et al. 
J Pathol. 2020;250(3):312-322.

Endometrial cancer with more than one classifying feature: multiple classifier



Molecular subtypes and prognosis

Leon-Castillo et al. J Pathol, 2020

Multiple classifier

• Rare (about 3.5% of endometrial 
carcinomas):

- MMRd/p53abn (60%)

- POLEmut/p53abn (29%)

- POLEmut/MMRd/p53abn (11%)

• Prognosis significantly better than for 
p53abn tumor

• TP53 mutations seem to be 
passengers without impact

• POLEmut/MMRd are considered 
POLEmut



Molecular and clinicopathological features of molecular subgroups
POLEmut EC MMRd EC NSMP EC P53abn EC

Frequency3 5-15% 20-30% 30-60% 10-25%
Age at diagnosis (median) 571 642 612 692

Surrogate markers3 NGS (POLE sequencing) MMR proteins IHC: PMS, MSH6 (MLH1, MSH2) P53-IHC

Sanger MSSI assay NGS (TP53 sequencing)
Hot-spot targeted tecniques

Molecular features3 Ultramutated (>100mut/Mb) Hypermutated (>10mutations/Mb) Low TMB Low TMB
Somatic copy number alteration-low Somatic copy number alteration-low Somatic copy number alteration-low Somatic copy number alteration-high
20% with MMR deficiency or MSI MSI MSS MSS
20% with p53 mutant-expression/TP53 mutations 10% with p53 mutant-expression/TP53 mutations TP53 wild-type TP53 mutated

PTEN mutations
PI3CA mutations
CTNNB1 mutations

Associated histological features3 Mostly high-grade endometrioid Mostly high-grade endometrioid Mostly low-grade endometrioid Mostly high-grade, all histologies
Ambiguos moorphology Substantial LVSI Squamous metaplasia Substantial LVSI
Tumor giant cells MELF-like invasion ER/PR positive High-grade atypia
High immune infiltrate (intra-epithelial CD8+ 
lymphocytes and TLS)

High immune infiltrate (intra-epithelial CD8+ 
lymphocytes and TLS)

Early stage (I-II) 90.2%1 85.9%2 91.5%2 81.6%2

Tumor Grade G3 50.7%1 27.7%2 12.5%2 96.5%2

Not-endometrioid hystotype 10.6%1 10.9%2 6.2%2 88.6%2

LVSI negative 68.4%1 75.1%2 83.7%2 61.3%2

ER status
Negative
1+

7.1%2 2.9%2 22.1%2

13.7%2 10.9%2 28.3%2

Associated clinical features3 Low BMI High BMI High BMI Low BMI
Early stage Advanced stage
Younger patients 10% Lynch syndrome carriers Older patients

Local recurrences Distant recurrences
Prognosis3 Excellent Intermediate Intermediate-poor; stage and histologic-grade 

dependent
Poor

Potential biomarkers for prognosis refinement3 TLS CD8 intra-epithelial lymphocytes CD8 intra-epithelial lymphocytes
Molecular mechanism (MLH1 promoter 
methylation vs germline mutations)

L1CAM

CTNNB1 mutations
ER/PR expression

1. McAlpine. Cancer 2021; 2. Perrone. Gyn Onc, 2022; 3. Léon-Castillo. Int J Gynecol Cancer. 2023.

TP53mut worst prognosis 
NSMP and MMRd intermediate prognosis without statistical significance for total collective but varies for subgroups 
TP53mut, NSMP and MMRd affected by adverse clinicolpathological factors (stage, grade, LVSI)
POLEmut best prognosis, not affected by adverse clinicolpathological factors













66 patients                                       51 patients

PORTEC-1/2 PORTEC-3 Meta-analysis
McAlpine 

León-Castillo A, et al. J Clin Oncol. 2020;38(29):3388-3397; Horeweg N, et al. J Clin Oncol. 2023;41(27):4369-4380; McAlpine JN. Cancer. 2021;127(14):2409-2422.

109 POLEmut patients
 No adjuvant treatment

Only 3 recurrences
(all in high-risk patients)

LAY SUMMARY
Additional therapy (radiation and 

chemotherapy) does not appear to 
improve outcomes for women with 

POLE-mutated endometrial cancer, and 
this supports the move to less therapy 

and less associated toxicity

POLE-mutated population



12 pathogenic somatic missense mutations across 11 loci 
within exons 9, 11, 13, and 14 of the POLE EDM have been 
internationally recognized to qualify as POLEmut EC

Cancer Genome Atlas Research Network. Nature. 2013;497(744):67-73; León-Castillo A, et al. J Pathol. 2020;250(3):312-322; 
Van den Heerik A, et al. JCO Glob Oncol. 2023;9:e2200384; Van Gool IC, et al. Histopathology. 2018;72(2):248-258.

POLEmut endometrial cancer

• Majority high grade (G3); atypia comparable to serous EC

• High levels of tumor-infiltrating lymphocytes

• High levels of tertiary lymphoid structures

• Mostly endometrioid, but present as all histological types 
(including dedifferentiated/undifferentiated, 
carcinosarcomas, serous carcinomas, and clear cell)

IHC:
• Mutant-type p53 staining: ~25% (mostly subclonal)

• MMRd: ~2%

Histology not specific enough to identify POLEmut EC – sequencing is required!

POLEmut endometrial cancer



p53abn grade 1 and 2 endometrioid ECs: 
• Older women
• Lower BMI
• More had advanced-stage disease, 

i.e., behave more like serous carcinoma
• Worse survival outcomes vs those with 

p53wt ECs

Expert pathology review of PORTEC-1/2 series confirmed presence of low-grade endometrioid p53abn 
ECs; not just glandular variants of serous carcinoma, and these patients had markedly worse outcomes 
(Jamieson A, et al. IGCS 2022 abstract)

p53-mutated grade 3 
EC has a similar 

outcome to serous EC 

Proportion of p53abn endometrial cancer for each histotype from published endometrial cancer 
cohorts which have been molecularly classified

Histotype Total p53abn (n(%))

Endometrioid endometrial carcinoma grades 1–2 2515 130 (5.2)

Endometrioid endometrial carcinoma grade 3 900 199 (22.1)

Serous endometrial carcinoma 122 133(92.6)

Clear cell carcinoma 61 23 (37.7)

Carcinosarcoma 171 146 (85.4)

Total 3769 611 (16.2)

Brett MA, et al. Int J Gynecol Cancer. 2021;40(2):116-123.

Yano M, et al. Mod Pathol. 2019;32(7):1023-1031.

p53abn endometrial cancers: should they all be considered “high risk”?
Encompasses more than just serous carcinoma…

Jamieson A, et al. Int J Gynecol Cancer. 2021;31(6)907-913.



WPRT, whole pelvic radiotherapy. Loukovaara M, et al. Cancers (Basel). 2021;13(13):3124.

Disease-specific survival analyses for MMRd subgroup

Mismatch repair protein and MLH1 methylation status as predictors of 
response to adjuvant therapy in endometrial cancer



NSMP (n=129) patients 
with EC had an 

intermediate outcome 

5-year RFS: 74.4%

Different clinical outcomes of NSMP endometrial cancer

Stelloo E, et al. Clin Cancer Res. 2016;22(16):4215-4224; León-Castillo A, et al. J Clin Oncol. 2020;38(29):3388-3397; 
Vermij L, et al. Int J Gynecol Cancer. 2021;31(Suppl 3):A89-A90 [Abstract 397].

PORTEC- 3 (n= 410)
León-Castillo et al., JCO 2020PORTEC 1/2 (n= 834)

Stello et all, CCR 2016

High-grade EC (n=251)
León-Castillo ESGO 2021



HREC, high-risk endometrial cancer.
Rios-Doria E, et al. Gynecol Oncol. 2022;166(Suppl 1):S57-S58 [Abstract 084]; 
Vermij L, et al. Int J Gynecol Cancer. 2021;31(Suppl 3):A89-A90 [Abstract 397]; 

Rios-Doria E, et al. Gynecol Oncol. 2023;174:262-272..

Characteristics of patients with NSMP endometrial cancer



Recurrence-free survival 

• N=648 patients with molecularly classified 
high-risk EC from the PORTEC-3 trial and an 
independent prospective cohort

• Age, stage, and adjuvant chemotherapy had 
an independent impact on risk of recurrence

• No independent prognostic value of ER, PR, 
L1CAM, and CTNNB1

• In NSMP cancers, ER positivity was 
independently and strongly associated 
with a reduced risk of recurrence 
(HR 0.33, 95% CI 0.15-0.75)

Kaplan–Meier survival curves of patients with NSMP high-risk endometrial 
cancer for recurrence-free survival by ER and PR expression. 

neg, negative; pos, positive.
Vermij L, et al. Br J Cancer. 2023;128(7):1360-1368.

Role of other factors: ER, L1CAM, CTNNB1 



Assessment of molecular classification

Testing strategy recommendations
• IHC for MMR proteins (2 antibody approach), ER, p53 on all cases on biopsy/curettage 
• POLEmut on all cases; at least on high grade, low stage carcinomas or if adjuvant therapy planned
• Molecular analysis for p53 (NGS) and MSI if IHC is equivocal
• HER2 testing for all p53abn/TP53mut carcinomas



New FIGO staging

2009

2013
TGCA molecular classification

2016 risk stratification 
(pathological)

2016

2020
Risk stratification (molecular)

New FIGO staging

2023

FIGO, International Federation of Gynecology and Obstetrics; TGCA, The Cancer Genome Atlas.



International Journal of Gynecology and Obstetrics , 2009 

Endometrial cancer 2009 FIGO staging system



KEY CHANGES

ANATOMY + HISTOPATHOLOGY + MOLECULAR BIOLOGY

Myometrial 
invasion

Cervical 
stroma

Uterine
serosal

involvement

Adnexal
involvement

LVSI
(no/focal vs 
extensive)

Tumor
grade 

(G1/2 vs G3)

Hystological
type

(aggresive
vs non 

aggressive)
Molecular 

classification

(POLE, 

mutated, p53 

abnormal

Lymph node
status

(Macro/micro 
metastases, 

ITC)

New

Already present

FIGO staging of endometrial cancer: 2023



FIGO 
Endometrial 
cancer staging 
system over 
years

Raspagliesi F, 
Int J Gynaecol Obstet
2024

FIGO 1988     FIGO 2009     FIGO 2023    



FIGO 2023    • Incorporation of histological subtypes and  LVSI 

• Incorporation of molecular profile in the 
staging

• Adaptation of anatomical spread in regards to the 
stage  Peritoneum

• Distincton between synchronous and metastatic
cancer

• Distinction between micro and macro LN metastasis

Berek. Int J Obs and Gyn, 2023



2009 FIGO staging system  2023 FIGO staging system

PFS

5-year PFS (FIGO 2009) 5-year PFS (FIGO 2023)

Stage I vs II 87.4% vs 71.2% 93% vs 70.2%

Stage I vs III 87.4% vs 54.1% 93% vs 44.4%

FIGO STAGING 2023 ALLOWS FOR A MORE PRECISE ‘PROGNOSTICATION’ COMPARED WITH FIGO 2009 
PARTICULARLY IN EARLY STAGES OF DISEASE

Survival according to FIGO staging system 2009 vs 2023

Schwameis R, et al. Eur J Cancer. 2023:193:113317.



R. Schwameis et al. Eur J Cancer 2023

Excellent prognosis
POLEm

5-yr PFS 100%

Unfavourable prognosis
p53 protein expression

5-yr PFS 55.6%

MOLECULAR STAGING: when molecular classification CHANGES the FIGO stage



ESGO-ESTRO-ESP GUIDELINES 2021

Concin N, et al. Int J Gynecol Cancer. 2021;31(1):12-39; Oaknin A, et al. Ann Oncol. 2022;33(9):860-877.

ESMO GUIDELINES 2022

Less data in the ADVANCED stage for POLE; unable to advice; clincial trial or 
data collection when possible



ESGO 2025



Definition of risk groups

ESGO 2025



Definition of risk groups

ESGO 2025



• Endometrial carcinomas include four non-overlapping disease categories: 
including these into routine diagnosis improves risk stratification

• MMR proteins, ER, p53 IHC and POLE status on all cases 
• Molecular classification might have influence on adjuvant treatment: 

POLE status for all and HER2 IHC for all p53abn/TP53mut cases
• New FIGO 2023 classification is a major step forward in identifying better 

prognostic factors for patients with EC  YES
• New FIGO 2023 classification is a major step forward in identifying better 

predictive factors for patients with EC  MAYBE
• Integrated molecular classification into the WHO classification, 2023 FIGO 

staging and multidisciplinary guidelines by ESGO-ESTRO-ESP

Conclusions



Thank you
Any questions?
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