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Summary

 Pathologic Classification
» Molecular Classification



« Pathologic Classification
* Molecular Classification
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Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma

2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
5- Mixed carcinoma

6- Other

7- Carcinosarcoma

Neuroendocrine carcinoma

WHO 2019
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Endometrioid carcinoma patterns

* Villoglandular

» With squamous differentiation

» Secretory variant

« Small non-villous

* Microglandular

« Spindle

+ Sertoliform

» Sex-cord-like formation and
hyalinization

* Mucinous



squamous villoglandular with small nonvillous
differentiation papillae

sex cord-like
formations

hyalinization




Endometrial carcinoma
(Patterns of Myometrial
Invasion)

= Adenoma malignum pattern (diffusely
infiltrating)

= MELF (microcystic, elongation, and
fragmentation, with a fioromyxoid stroma)



MELF pattern




Histiocyte-like nodal metastasis in low grade EEC with MELF
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High-grade endometrioid carcinoma

« Solid pattern (> 50%) with focal gland
formation.

* Transition from low-grade
endometrioid component

* Presence of endometrioid features
(mucinous or squamous)

« Columnar cells in glandular areas

« Occasionally background hyperplasia



EEC 3 with focal glandular differentiation
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Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma

2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
5- Mixed carcinoma

6- Other

7- Carcinosarcoma

Neuroendocrine carcinoma

WHO 2020
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Serous carcinoma with glandular pattern
Discordant arcﬂecture/cytology
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Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma

2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
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pPS3
p16
ER/PR
IMP2
IMP3
PTEN loss
ARID1A loss
B-catenin
HMGA-2
FOLR-1

Serous Versus EEC 3

IHC Profiles

Serous
%
70-90%
90%
20-50%
80-95%
60-90 %
0-5%
0-20%
100%
46-91 %
50-70%

Endometrioid 3

%
35%
10-30%
40-80%
20%
20%
50-70%
40 %
90%
20-40 %
30%

Pattern of staining (Serous)

All (< 75%) or Nothing
Diffuse Cytoplasmic
Nuclear
Diffuse Cytoplasmic
Diffuse Cytoplasmic
Retained Expression
Retained Expression
Positive Membranous
Positive Nuclear

Positive Cytoplasmic



High-grade endometrioid carcinoma
versus Serous

 Presence of obvious endometrioid or
serous features (sampling is
important)

 Immunohistochemistry (p53, p16,
mismatch repair, PTEN, ARID 1A)

* Molecular pathology useful in
occasional cases



Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma

2- Serous carcinoma

3- Clear cell carcinoma
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Clear cell Carcinoma of







Clear Cell carcinoma of the endometrium

« Admixture of patterns (glandular, papillary,
solid, cystic)

» Clear cells and eosinophilic cells
= | ow mitotic index
» Cell stratification unusual

» Hyaline bodies, hyaline papillae, hobnall

cells Fadare O, Am J Cancer Res 2013
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Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma

2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
5- Mixed carcinoma

6- Other

7- Carcinosarcoma

Neuroendocrine carcinoma

WHO 2020



Undifferentiated Carcinoma of the
Endometrium

Unusual

Solid sheets of epithelial cells, sometimes
plasmacytoid-like

Necrosis, mitosis

Monotonous or pleomorphic

95-10% positive for keratins; Positivity for
EMA,

Negative for E-cadherin, PAX8

Frequent mismatch repair deficiency
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In De-Differentiated carcinoma, both endometrioid

and undifferentiated components are clonal.

Kuhn E, Ayhan A, Bahadirli-Talboit A, Zhao C,
Shih leM. Molecular characterization of
undifferentiated carcinoma associated with
endometrioid carcinoma. Am J Surg Pathol.
2014. 38:660-5




Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma (G1/2) (G3)

2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
5- Mixed carcinoma

6- Other

7- Carcinosarcoma

Neuroendocrine carcinoma

WHO 2020



Mixed Endometrioid-Serous carcinomas
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EEC in Pure SCin Pure
mixed EEC mixed SC

PTEN 11.8 % 19.6% /1% 2.9%
P53 8.8% 1.7% 14.3% 17.1%



Hussein Y, Weigelt B, Levine D, Schoolmeester JK, Dao LN,
Balzer BL, Liles G, Karlan B, Kébel M, Lee C, Soslow RA

Clinicopathological analysis of endometrial carcinomas harboring
somatic POLE exonuclease domain mutations

Mod Pathol 2015 28:505-14

Conlon N, Da Cruz A, Ashley C, Segura S, De Brot L, M da Silva
E, Soslow RA, Weigelt B, Delair D:

Endometrial Carcinomas with a "Serous" Component in Young

Women Are Enriched for DNA Mismatch Repair Deficiency, Lynch
Syndrome, and POLE Exonuclease Domain Mutations

Am J Surg Pathol . 2020 44:641-648



Heterogenous POLE-mutated EC

POL E exon 9 P286R
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Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma (G1/2) (G3)

2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
5- Mixed carcinoma

6- Other

7- Carcinosarcoma

Neuroendocrine carcinoma

WHO 2019
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Endometrial carcinoma
(Histological Classification)
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2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
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6- Other

7- Carcinosarcoma

Neuroendocrine carcinoma

WHO 2019



Neuroendocrine Carcinoma
of the Endometrium

Pure or mixed, most often with
endometrioid carcinoma

Large cell, small cell, mixed

Positive for Synaptophysin, chromogranin
A or CD56), and may be negative for
keratins

p16 and CD117 may be positive

Mismatch repair deficiency in some cases
Some overlap with undifferentiated ca
50% of patients died of disease.



Neuroendocrine Carcinoma

of the Endometrium
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Endometrial carcinoma
(Histological Classification)

1- Endometrioid carcinoma (G1/2) (G3)

2- Serous carcinoma

3- Clear cell carcinoma

4- Undifferentiated-Dedifferentiated carcinoma
5- Mixed carcinoma

6- Other

7- Carcinosarcoma

Neuroendocrine carcinoma

WHO 2019



Endometrial cancer
(Emerging Entities)

» Gastric-Type adenocarcinoma

» Mesonephric-like adenocarcinoma



Gastric- type adenocarcinoma
of the endometrium

Similar to the cervical tumor
A few cases described in Japan and USA

Cells with mucinous appearance, distinct
cytoplasmic borders, gastro-intestinal
differentiation

Worse behaviour than mucinous
“endometrioid” tumors.

Deep myoinvasion, positive LNSs.
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Mesonephric-like adenocarcinoma
of the endometrium

Similar to the cervical mesonephric carcinoma
Admixture of architectural patterns (small

tubules/glands, colloid-like material, papillary,
solid) (similar to thyroid carcinomas)

* Positive for PAXS8, 1
calretinin

« P33 wild-type,
* Visceral metastasis

F1, CD10, GATAS,

Negative for ER/PR, WT1









Pathologic classification
strenghts

» Different types of tumors with different morphologic
features, precursor lesions, natural histories, and
molecular features

»Pathologic classification allows distinction between
low grade (70%) and high grade tumors (30%) ,
which is prognostically relevant.



LOW GRADE AND HIGH GRADE ENDOMETRIAL CARCINOMAS

10% 3%
SC other

LOW-GRADE HIGH-GRADE




Pathologic classification
limitations

1-Poor interobserver reproducibility in high grade
carcinomas

2- Some histotypes are heterogenous regarding
prognosis (grade 3 EEC)

3- In the high grade group, maybe histologic typing is
not as relevant as in the low grade group



 Pathologic Classification
* Molecular Classification



Endometrial carcinoma
TCGA, 2013

ARTICLE

doi:10.1038/naturel2113

Integrated genomic characterization of
endometrial carcinoma

The Cancer Genome Atlas Research Network®
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Endometrial carcinoma
TCGA, 2013
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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)

Mutations per Mb

100 4
80
60 4
40 -

Substitution
frequency (24)

| ]
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Bringing TCGA subtyping into pathology
in high-grade endometrial carcinomas

POLE mutation POLE mutated EC
(hypermutated)
POLE wild-type, p53 abnormal expression: Serous-like 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



- 00 - 00 - 00
22000 @neA-4 H1 951070 :enfeA-4 Y $01L0°0 :8NeA-4 H
- 20 - 20 - 20
- 70 - 70 - 0
L 90 - 90 - 90
yBiHND - uBiHND ybiHND
S s L mc a T - m.D A B 2= m-D
s R - 01 i — . - 0L T ——— =01
(geL=U) S4H (L71=U) 880 (ev1=U) SO

pxPUIdIVON N [ pue sy|ID g D ‘' uewsiuny © g ‘ sizauiey N Y
"\ PAog N * zuss ¥ Bues M HAUBIN N “puomy S ' BueyD-Im H H ,Buna S 1 AyosuooN M N ‘ noylel v

S19dUed |el1}dWOPUS 10} uoledljisse|d
paseq-Jejndajow d|qedidde Ajesiulp y



ésuoneulquioy i @aueiouSiounwiw]

?)I7-snoias
laquinN
;juawieal) Ado3 mo1
2JUEe3sISal SUNWILW|
1dd-huy anndepy pajeinuiiadAy
bt IS

:uawieal)

P=iejnwedyjn

310d




TCGA-based surrogate
limitations

1-POLE mutation analysis is not available in all
laboratories. Not all POLE mutations are associated

with ultramutated status and good prognosis.

Endometrial
12—
P286R
1= g V4TIL
5 [
: “
E . e a8 @ L ] h = ] EE [ ] ] [ ] L N ] & e 9 L ]
ONA poLB OUF1744
0 S00 1000 1500 2000 2286 aa

Eve Shinbrot, HGSC; ¢BIO Portal The Cancer Genome Atlas &



Interpreting POLE mutations

 Functional mutations occur in the exonuclease
domain, but not all mutations in the
exonuclease domain are functional.

* Very unfrequently, mutations outside the
exohuclease domain are functional.

* Functional mutations are: P286R, V411L, S297F,
S459F, A456P, F367S, L4241, M295R, P436R,
M444K, D368Y, (all of them in exons 9, 11, 13,
14)

Leon A,



Non functional POLE mutation in the exonuclease domain

POLE, F479L, exon 14
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TCGA-based surrogate
limitations

2- p53 Immunostaining is not perfect surrogate of p53
mutations, and up to 10% of serous carcinomas are
P53 wild-type, p53 iIs sometimes abnormal in part of a
tumor (Tumor heterogeneity)




An example of p53 wild type serous carcinoma

(MX3TS)  (MX3TC)

ATM E2411*
DIS3 R526K
EPHAS5 C318W
DNMT3A C136*

MAFs

ERBB3 R475W
CDK4 L120v

PIK3R1 M582fs al ! .14
SOX17 P163fs 013 D14
TGFBR2 55271 0.04 Lo

+ F % | TE | o w mimow waw o w v ow o w mma om
[ ; k
o + & IR py vt s N GG |
| . f il . W
H N o E X WeR BT E o
: LB
: % S L 42 il v il

Microscopy: Serous carcinoma

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

TCGA by TCGA surrogate: Low copy humber EC

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



TCGA-based surrogate
limitations

3- Some tumors show more than one classifier
(Double classifiers)

EC with more than one molecular classifying feature

LPOLE | 1.MSI
POLE W NI N
% MSIMLHA = = - —
CHN clust er
PTEN HIN I I Iy e mnnn
Histology
Tumour grade | HiRl INI'NIEE "Rl

TGCA (Kandoth et al), Nature 2013
Stelloo et al, CCR 2016

Leon A et al,



Molecular classification
limitations

1-Subsets of tumors in the low-copy number group or
MMRD have different prognosis.

2- Application to low-grade endometrioid carcinomas
may be non cost-effective.

3- POLE mutation testing and interpretation needs
standardization.

4- p53 IHC is a good, but not perfect surrogate of high
copy number carcinomas.

5- Data on clear cell and undifferentiated carcinomas or
carcinosarcomas are still immmature.

6- Prognosis of multiple classfiers is still evolving issue.



Molecular classification
strenghts

1- Good prognostic risk stratification in general, but in
particular in high grade endometrioid carcinoma

2- In the high grade group, molecular classification is
more important than histologic typing
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Molecular classification helps
in pathologic diagnosis

» p53 Immunostaining in a low-grade endometrioid
carcinoma should alert on the possibility of a serous
carcinoma with glandular pattern.

sA POLE mutation or MMRd in a serous carcinoma
should alert on the possibility of endometrioid
carcinoma
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Abstract

A European consensus conference on endometrial carcinoma was held in 2014 to produce nuitidisciplinary evidence-based guidelines
on selected questions. Given the large body of literature on the management of endometrial carcmoma published since 2014, the
European Society of Gynaecological Oncology (ESGO), the European SocieTy for Radiotherapy & Oncology (ESTRO) and the
European Society of Pathology (ESP) jointly decided to update these evidence-based guidelines and to cover new topics in order to
improve the quality of care for women with endometrial carcinoma across Furope and worldwide. ESGO/ESTRO/ESP nominated an
international multidisciplinary development group consisting of practicing clinicians and researchers who have demonstrated leader-
ship and expertise in the care and research of endometrial carcinoma (27 experts across Europe). To ensure that the guidelines are
evidence-based, the literature published since 2014, identified from a systematic search was reviewed and cnitically appraised. In the
absence of any clear scientific evidence, udgment was based on the professional experience and consensus of the development group.
The guidelines are thus based on the best available evidence and expert agreement. Prior to publication. the guidelines were reviewed
by 191 independent ntemational practitioners in cancer care delivery and patient representatives. The guidelines comprehensively
cover endometrial carcinoma staging, definition of prognostic risk groups integrating molecular markers, pre- and intra-operative work-
up, fertility preservation, management for early, advanced, metastatic, and recurrent disease and palliative treatment. Principles of
radiotherapy and pathological evaluation are also defined.
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PROGNOSTIC RISK GROUPS

Stage POLE MMRd NSMP MMRd / NSMP* P53abn*
Endometriod Endometriod Serous,
undifferentiated
carcinosarcoma

IA Low grade
LVSI neg/focal

IA High grade
LVSI neg/focal

H * ok
IB Low grade Intermediate

LVSI neg/focal

IB High grade
LVSI any

High intermediate

Any | with LVSI

”I**#

| IVA***

*With myometrial invasion

**Stage IA p53abn and/or non-endometrioid (serous, clear cell, undifferentiated carcinoma, carcinosarcoma, mixed) without myometrial invasio
***No residual disease

Gonzalez A



TCGA-BASED MOLECULAR CLASSIFICATION IS APPLICABLE TO ALL
HISTOLOGIC SUBTYPES OF ENDOMETRIAL CARCINOMA
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TCGA-BASED MOLECULAR CLASSIFICATION IS APPLICABLE TO ALL
HISTOLOGIC SUBTYPES OF ENDOMETRIAL CARCINOMA
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IS MICROSCOPIC EXAMINATION USEFUL IN THE TIMES OF
MOLECULAR CLASSIFICATION OF ENDOMETRIAL CARCINOMA?
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IS MICROSCOPIC EXAMINATION USEFUL IN THE TIMES OF
MOLECULAR CLASSIFICATION OF ENDOMETRIAL CARCINOMA?
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IN THIS GROUP OF TUMORS, MOLECULAR
CLASSIFICATION IS MOST HELPFUL
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TCGA-BASED MOLECULAR CLASSIFICATION IS APPLICABLE TO ALL
HISTOLOGIC SUBTYPES OF ENDOMETRIAL CARCINOMA

Molecular Classification of Grade 3 Endometrioid
Endometrial Cancers Identifies Distinct Prognostic
Subgroups
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IS MICROSCOPIC EXAMINATION USEFUL IN THE TIMES OF
MOLECULAR CLASSIFICATION OF ENDOMETRIAL CARCINOMA?

1 20/0 1 0°/o 5°/o 30/o

EEC 3 | g(E:C 3- SC other

IS MOLECULAR CLASSIFICATION HELPFUL IN THE BIG
GROUP OF EEC1,2 ?

d G1endometrioid EC G2 endometrioid EC Mutated
POLE = G1/G2: 11

[ ] Ultramutated

Hypermutated Mutated
B TP53 * 01/G2: 6-10

[] Copy number low
[ Copy number high
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PATHOLOGY OF ENDOMETRIAL
CANCER

Xavier Matias-Guiu, MD, PhD, Hospital U
Arnau de Vilanova, Univ Lleida. IRBLLEIDA,
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