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High-Grade Endometrial Carcinoma

High-grade endometrial carcinoma
FIGO grade 3 endometrioid carcinoma
Serous carcinoma
Clear cell carcinoma
Undifferentiated carcinoma / Dedifferentiated carcinoma
Carcinosarcoma

International Society of Gynecological Pathologists (ISGyP) Endometrial Carcinoma Project(2016)

High-grade by definition
serous, clear cell, mesonephric-like, gastrointestinal-type mucinous, undifferentiated,
carcinosarcoma

- Non-aggressive histological type
FIGO grade 1 and 2 endometrioid carcinoma
- Agressive histological type
FIGO grade 3 endometrioid carcinoma
serous, clear cell, undifferentiated, mixed, mesonephric-like, gastrointestinal-type mucinous,
carcinosarcoma

FIGO staging of endometrial cancer (2023)

2023 FIGO staging of cancer of the endometrium
Stage | Description

Stage | Confined to the uterine corpus and ovary

1A Disease limited to the endometrium OR , i.e. low-grade endometrioid,
with invasion of less than half of myometrium with no or focal lymphovascular space involvement(LVSI)
OR good prognosis disease

IA1 limited to an endometrial polyp OR confined to the endometrium
1A2 involving less than half of the myometrium with no or focal LVSI
1A3 limited to the uterus and ovary
1B with invasion of half or more of the myometrium, and with no or focal
LVSI
IC Aggressive histological types limited to a polyp or confined to the endometrium

Stage Il Invasion of cervical stroma without extrauterine extension OR with substantial LVSI OR aggressive
histological types with myometrial invasion

I1A Invasion of the cervical stroma of
1B Substantial LVSI of
1IC Aggressive histological types with any myometrial involvement

I#A. |IHA I3 A histological type MM RERF & 14 5
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Endomtrioid carcinomas with >50% solid architecture, or 6% to 50% solid architecture and duffuse marked
nuclear atypia. The presence of oval or round glands, lined by columnar or cuboidal cells with low-grade oval or

round nuclei which are typically pseudostratified, establishes endometrioid lineage.
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A carcinoma with diffuse, marked nuclear pleoorphism, typically exhibiting

papillary and/or glandular growth patterns




Serous car Endometrioid carcinoma, G1
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p16(-)/PTEN(-) or ARID1A(-)
p16(-)/p53 wild type
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A carcinoma demonstrating papillary, tubulocystic, and/or solid architectural
patterns and variably pleomorphic polygonal, cuboidal, flat, or hobnail cells with
clear or eosinophilic cytoplasm
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* SIFHRRL S : HNF1B(+), Napsin A(+), p53 wild type, ER(-), PgR(-)
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Endometrioid carcinoma with secretory change Serous carcinoma with clear cell change

Endometrioid carcinoma with clear cell squamous differentiation
Endometrioid carcinoma with nonspecific clear cell change
mELHY

Undifferentiated carcinoma: malignant epithelial neoplasm with no overt cell lineage
differentiation.

Dedifferentiated carcinoma: composed of an undifferentiated carcinoma and a
differentiated component (typically of FIGO grade 1 or 2 endometrioid carcinoma)
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undifferentiated carcinoma serous carcinoma endometrioid carcinoma, G3
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Biphasic tumor composed of high-grade carcinomatous and sarcomatous component
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Epithelial component: high-grade carcinoma
high-grade endometrioid carcinoma, serous carcinoma, clear cell carcinoma,

undifferentiated carcinoma, histologically ambiguous high-grade adenocarcinoma
Mesencymal (sarcomatous) component:
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Mesonephric-like adenocarcinoma Mesonephric-like adenocarcinoma

Adenocarcinomas resembling mesonephric differentiation

1/3~1/20 01 C I~ VH, J6 - BERAIAS SRR 5
EAROMEBESE © BRIEAICIFERENE % BN 2 L HRER R 574 2 BROEE, tubular, ductal/glandular, papillary, retiform, solid, glomeruloid, sex-cord like, spindle

Mesonephric-like adenocarcinoma

- : o

SEMEBAF © PAX8(+), CD10(+; luminal), ER(-), PgR(-), p53: wild type
TTF-1(+), GATA3(+) GHEHEtkI)
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Table 3
Carcinoma of the endometrium.

Stage I*  Tumor confined to the corpus uteri
1A* No or less than half myometrial invasion
IB* Invasion equal to or more than half of the myometrium
Stage II*  Tumor invades cervical stroma, but does not extend beyond the uterus**
Stage IlI*  Local and/or regional spread of the tumor
A% Tumor invades the serosa of the corpus uteri and/or adnexae®
ns* Vaginal and/or parametrial involvement®
mc* Metastases to pelvic and/or para-aortic lymph nodes*
HIC1*  Positive pelvic nodes
IIC2* Positive para-aortic lymph nodes with or without positive pelvic lymph
nodes
Stage IV*  Tumor invades bladder and/or bowel mucosa, and/or distant metastases
IVA* Tumor invasion of bladder and/or bowel mucosa
IVB* Distant metastases, including intra-abdominal metastases and/or inguinal
lymph nodes

*Either G1, G2, or G3.

**Endocervical glandular involvement only should be considered as Stage I and no
longer as Stage I,

“Positive cytology has to be reported separately without changing the stage.
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Fig. 2 in Nature. 2013; 497: 67-73.




Adjuvant chemoradiotherapy versus radiotherapy alone for
women with high-risk endometrial cancer (PORTEC-3):
final results of an international, open-label, multicentre,
randomised, phase 3 trial

A

Molecular Classification of the PORTEC-3 Trial
for High-Risk Endometrial Cancer: Impact on
Prognosis and Benefit From Adjuvant Therapy
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ESGO/ESTRO/ESP guidelines for the management
of patients with endometrial carcinoma

Table 2 _Definition of prognostic risk groups

Risk group Molecular classification unknown Molecular classification known"t
Low > Stage IA endometrioid + low-gradet + Stage I-ll POLEmut endometrial carcinom:
LV negative or focal no residual disease
> Stage Endometnon
carcinoma + low-gradet + LVS! negative or focal
Intermediate >  StagelB endometrioid + low-gradet +  »  Stage IB MMRA/NSMP endometrioid
LVS! negative or focal carcinoma + low-grades + LVS! negative or focal
> Stage A endometrioid + high-gradet + > Stage 1A MMRA/NSMP endometrioid
LVS! negative or focal carcinoma + high-gradet + LVSI negative or
> Stage IA non-endometrioid (serous, tocal
claar coll, undifferentiared carcinoma, > Stage 1A p53abn and/or non-endomatrioid
carcinosarcoma. mixed) without myometrial  (serous, clear cell, undifferentiated carcinoma,
invasion carcinosarcoma, mixed) without myometrial
invasion
High. > Stagel + Sl »  Stagel MMRA/NSMP endometrioid
regardiess of grade and dapth of invasion carcinoma + substantial LVS! regardless of grade
> Stage 1B endometrioid high-grades and depth of invasion
regardiess of LVS status > Stage IB MMRA/NSMP endometrioid
> Stagell carcinoma high-gradet regardiess of LVS! status
>  Stage I| MMRA/NSMP endometrioid
carcinoma
High > Stago II-IVA with > ge Il
> Stage HVA
cloar coll »  Stage VA ps3abn
carcinosarcoma, mixed) with myometrial ‘with myometrial invasion, with no residual
Invasion, and with no resicual disease disease
»  Stage -IVA NSMP/MMRd serous,
i with
myometrial Invasion, with no residual disease
Advanced > Stage VA with residual disease > Stage lIHIVA with resicual disease of any
metastatic > StageIVB

molecutar type
> Stage IVB of any molecutar type

Table 2 in Int ] Gynecol Cancer 2021;31:12-39

Molecular classification of endometrial carcinoma

‘ Endometrioid carcinoma (EC) ‘

POLE status POLE pathogenic ‘ POLE wild type or non-pathogenic ‘

MMR status MMR-deficient

p53 status
Integrated POLE-ultramutated EC | | MMR-deficient EC No specific molecular profile EC p53 mutant EC
diagnosis (POLEmut) (MMRd) (NSMP) (p53mut)

POLE, DNA polymerase epsilun cat.alylic subunit: MMR, mismatch repair Fig. 6.01 modified in WHO classification of tumors, Female genital tract, 5" ed.




Proactive Molecular Risk Classifier for Endometrial Cancer (ProMisE)

‘ Endometrioid carcinoma (EC) ‘

MMR IHC status | MMR-deficient MMR-proficient

POLE status POLE-mutated

POLE-wild type
p53 wild type

p53 IHC status

P53 abundant

Molecular MMR-deficient EC MMR-mutated EC
diagnosis (MMRd) (POLEmut)

(p53wt) (p53abn)

p53 wild type EC ‘ ‘ p53 abundant EC ‘

POLE, DNA polymerase epsilon, catalytic subunit; MMR, mismatch repair Modified Fig.1A in Ann Oncol. 2018:20;1180-1188.
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Integrated genomic characterization of
endometrial carcinoma
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Nature. 2013 May 2; 497(7447): 67-73.
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Table 2 _Definition of prognostic risk groups

Risk group Molecular classification unknown Molecular classification known*t
Low »  Stage IA endometrioid + low-gradet + »  Stage |-l POLEmut endometrial carcinoma,
LVSI negative or focal no residual disease
»  Stage |A MMRA/NSMP endometnoid
carcinoma + low-grade + LVS! negative or focal
Intermediate »  Stage 1B endometrioid + low-grades + »  Stage I8 MMRA/NSMP endometrioid
P Y LVS! negative or focal carcinoma + low-grades « LVS! negative or focal
+ Stage I-IIMOPOLEZ EiKfE e e
- N LVS! negative or focal carcinoma + high-grades + LVSI negative or
BEREMNE 48 ik o S o stk bt
ESUEE 32 2e AN ERES e e
1] [— ~. H carcinosarcoma, mixed) without myometrial (serous, clear cell, undifferentiated carcinoma,
B ZRH &7 <low risk e vmeendaglhiihinr il
High- » Stagel . » Stagel
regardiess of grade and depth of invasion carcinoma + substantial LVSI regardiess of grade
. - FEIK > Dk B et e it S et o
Stage I I I IVO) PO L E P \E regardiess of LVS! status »  Stage IB MMRA/NSMP endometriold
= A VIS ~ » Stagell carcinoma high-gradet regardiess of LVS! status
BILEFNDEL +57% > Siaoe I MMRANSHIP endometiod
. N st
evidenceM7ELVAS, Stage Il g — S b
. »  Stage -IVA " !
MDPOLE(Zlow riskTH &L E o col i » " Stage VA
= invasion, and with no residual disease disease
?—é%z%&é »  Stage I-IVA NSMP/MMRd serous,
undifferentiated carcinoma, carcinosarcoma with
myometrial invasion, with no residual disease
Advanced > Stage lil-IVA with residual disease > Stage lIi-IVA with residual disease of any
»  Stage VB ular

> Stage IVB of any molecular type

Concin N, et al. Int J Gynecol Cancer 2021;31:12—39.
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DI D
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MLH1 loss — MMR-d
p53 overexpression — p53 mutant

AHIFPOLEZ RGN ED F NI TEGRLY
13 &4p53 abnTIEALY

s DHAEFIEFEYIZEDS
 POLEMIREM DM BALNE
FIZHEDLN !

(215) T E BERNICRBATRERE R LY -
POLE (ultramutated) (17) @é\

*

MSI (hypermutated) (65)

&’&f Z 8 '§£)A :ln?[) Copy-numberlow | [Ty
(SNV count > 500) (endometrioid) (90) NESEUEETON ()]

Mutations per Mb

POLE (ultramutated)

POLE ultramutated

s FEIREDS5~10%

POLEERFEKREDFHH

_ POLE mt POLE wt POLE wt serous

s . VD EE N \ i
o LRI Eﬁ%ﬁ*ﬁ%?gﬁ?) ETHZ L (tumor mutation FEhhR{E (%) 62.1 (36-81) 65 (40-84) 73.3 (61-85)
L ! urdennie o High grade 31% 21% 100%
e m * C>AZENZL R RE >/ R 80% 43% 27%
3 o] gl + POLEMexonuclease domainl=ZEA%%% (hot L Lo DRZAe St 59% 28% 13%
o 1 Spoth L)) Effa 33% 10% 53%
Foe L m—— . | " . N ——
Hakn deiaf  « AAETENIEET, GradeDELMEFIA S LY bR = 16% &% 80%
" P16 IHC U AR 18% 13% 73%
= AT - TPS3EEFAOLSL MMR deficiency (IHC) 10% 0%
! 4
Tumour ored M | - PRELT
ZEm R Van Gool IC, et al. Histopathology. 2018 Jan;72(2):248-258 &Y
Rusn Reasen lower Bs 2 1 Nature 2013 May 2; 497(7447): 67-73.
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Hispotviony 2018, 72. 248-2 I 1338

Blinded histopathological characterisation of POLE
1, d it tant d rial .

sheep in wolf's clothing

Jef EH Ubachs," Ellen Stelloo," Cor D de Kroon.* Jelle | Goeman,
Vincent T H Smit," Carlen L Creutzberg® & Tjalling Bosse'

" Depurtment of Pathology. * Department of Gymaecoloyy. *Department of Melial Statistics and Bioinformatics. and
“Deguriment of Clnical and Radiation Ovwcology. Leblen Undowrsity Medical Cener, Lesden, The Nethwrlans

Inge € Van

- EEREBE 2 /BRRME or G3
* MLH1 wild type or p53 wild type
- ENEE

HEE 88%

» XE 80%
BRI E 33%

Subclonal’ZMMR, p53DEFE A 13DIESIZR 5N B

lﬁ;‘m il

No.. POLE mutation MMR ps3 Beta-catenin ER
1 High-grade carcinoma, ambiguous  p.Pro286Arg Intact Subelonal NP <1%
‘morphology, grade 3 overexpression
2 Endometrioid carcinoma, grade 2 p-Alad56Pro Intact NP T0% 13
+
3 Endometrioid carcinoma, grade 2 p.Pro286Arg NA
4 Endomefrioid carcinoma, grade 3 p.Pro286Am 2%
30% 23
+
5 High-grade carcinoma, ambiguous  p.Pro286Amg <%
‘morphology, grade 3
6 High-grade carcinoma, ambiguous  p.Pro286Arg NP
morphology,
7 Endomerrioid carcinoma, grade 3 pPro286Arg NP
8§ High-grade carcinoma, favor PPro2S6ATE 95% 23
endometroid carcinoma, grade 3
9 Endometrioid carcinoma, grade 2 pSer207Phe 95% 2.3
+
10 Intermediate-grade endometrial  p.Pro286ATE 90%23
carcinoma, ambiguous +
morphology, grade 2
il Biphasic neoplasm, favor dediff.  p.Prod36Amg Intact wT NP 1%
carcinoma
12 Intermediate-grade endometrial  p.Pro286Am Intact wT Membranous 6% 3+
carcinoma, ambiguous.
‘merphology, grade 2

Keyhanian K, et al. Am J Surg Pathol. 2024 Mar 1;48(3):292-301

POLEE R FEZERE SR

RIRMIZ(Tsequence LI IFNIERBE LA, BRET DEHZF
B&ELT

-[EBDE, BERNU/NEKRE
- EffEHIR
* Grade 3

* p53, MMRZEH MDsubclonal’z 2E T R
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MSI hypermutated (MMRd)

?; iu d;\ MSI hypermutated) :
H 4 !
i ’3 e v CIBEEBEBRBOEEHNZL (tumor
g2 e r:--r—-——r—lw mutation burdenA & LY)
i 1 j L BETFREITAFLELEN
e 8 L« MLH1ZOE—4—$EE0
e e hypermethwationo);fﬁrgb{%ll\
e '.‘1 [N R llll‘ll . [i[iﬁmﬂﬁ%f(ﬂade 2, 3fJ§§
el ST NI T IO IS TR | Ly
MS| DNA methylation  Tumour grace
MSihigh | MSllow MSstable | NA jMLHT silent | ERFRS!

Nature 2013 May 2; 497(7447): 67-73.

MMRESEZERQRERE

! [ ) .+ RELEETMLHL, PMS2,
& | 0 e e MSH2, MSHE6D E b ASEE
C ® HTHAHZEIEMSI-HEER
e @ B ‘o EAC
— « ChoDERBEZI—FT5
s B BEIRFICEED, MLHIOT
S— 2 DE—4—$EE O AF LLIS
== FAHRBEMBIc XY RELE
QA poyerass e [EXE Pyt

Peltomaki. Familial Cancer (2016) 15:385-393&")

MMRESEZERQ R ERE

* PMS2EMSHED A EHEMLIRDHTEHLL
A B SMMR proficiency
c RIEZEROIATYFBEBRELIL YD RESREF4EFETS
s FERETEYOFESEHREBMNO2ETRKRERN

* MMR-dZ5EEAIV )V TEERE

MMRESEE R & 6 0 5

* MMREE LEE i T 5/ 33—
o« RERRSTER A BIFICREBINTNAES T, BEEMAD 5L BIEMmian

5%K i
. Eﬁ?ﬂ@h“l‘%ﬁf&éb“, R ABRGIZEDEA10% L, EDFERHIZH
)

. gg%éd)ﬁ%hﬂz%Eﬁ’é&bhlii*ﬁ*ﬁ%’ﬁd)ﬁ*ﬁ%b(liMSl
N

- [REMEORERREAALNEIENHS (subclonal loss)
« MLH1, PMS2®Msubclonal loss® %< [F M F %
» MSH6®Msubclonal losslELynchfE{ZE D AIEEMEA BHY | EEHV )Y
JEEETD
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Dasgupta S, et al. Pathol Res Pract 2020;216:152581

S )
'cn; o

HMIREDHDRE/NI—UIENER]

p53fa AL D M

HEEETFARMNEER A,

overexpression
o TRET4E ], TR DM IZEmR (XA
« TPS3ZEE/NF—>
+ 80%LL EDMRAIZERLVZISTERTR
(overexpression) . onull

s SELRIZFEHE (null)
o FEEMEAKTELHIREICEYE
(cytoplasmic)
« nuclear localization domainZflMZZER ] cytoplasmic
N2 )

Rabban, et al. Am J Surg Pathol 2021;45:1441
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THE CARBOXY-TERMINUS

1-100 101-300 COIBYICEENRHLLMBE
Transactivation DNA binding INF—=2NTIRY T
v

Tetra 326 (NN 356
S0t Neg 364 (N 393

NES 340 () 351
NLS 305( ) 322

Tetra: tetramization, NES: nuclear exclusion sequence (nuclear export
signal), NLS: nuclear localization domain (signal)
http://p53.free.fr/p53_info/p53_Protein.html &Y

TP53E R EpS3RIE R B /INI—

Missense Nonsense Splice site Frame§h|ft,
deletion
22 2

UVFEAE #%
ik 4 2
null 2 1 2

Matsumoto N. Int J Gynecol Pathol. 2023;42:567-575&Y

Beyond the TCGA

SHNIESE GradeETCGA

. Time. monts)
o T bosan

i~ T ) G2
H 1 . Gl
g = i G3
§ w© ! p=0.640
! . TP53-aberrant

»
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'Wu Yano, et al. Mod Pathol 2019;32:1023
POLE [y e nsvP P ——
Tul | Bl =
: B Ee Y i
g w i 4
j i
] - § o
i= 18 | AN
&3 1
*s s e e @ e o = = = .
Tene (monthe) C = m o= =
Kertowidjojo, et al. Mod Pathol 2023;36:100234 Momeni-Boroujeni et al. Mod Pathol 2022;35:1269-78
o )
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H ‘ —c2 | s
% ors| " c3
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§ om0 L -
& ‘ | O §
= 5
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C2| & s 0 ] (]
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Jamieson et al. Mod Pathol 2023;36:100085

Momeni-Boroujeni et al. Mod Pathol 2022;35:1269-78

T hERICMMEE R IRE
¢« £<Ep53 wt. MMR-p (NSMP)
* MaT. Front Oncol. 2022;12:911695

Kim H. Diagnostics (Basel).
2021;11:2042

Kim H. Anticancer Res.
2023;43:1785-

da Silva. Mod Pathol 2021;34:1570-

Horn LC. J Cancer Res Clin Oncol.
2020;146:971-983
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Take Home Messages
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