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Clinical history

A Female, 30 years old

A Abnormal PVB, very irregular endometrium.

A Fibroid chips and endometrium.

A Macro: multiple fragments of firm, cream tissue




IC

Microsco




Microscopi

Papillary areas Cribriform pattern Tubular complex




Microscopic




Immunohistochemical profile
IHC -

ER -

PR -

P16 + Mosaic pattern

P53 Normal expression ( wild type)
TTF1 Diffuse , strong positive stain
GATA 3 Positive in 20% of tumour cells
CCC ( NAPSIN, AMACF Negative

HNF1B)

MMR (MLH1, PMS2, Proficient

MHS2, MHSG6)

CD10 +
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AMesonephrlellke adenocarCInoma (MLA) IS‘ ! WHO Classification of Tumours = 5th Edition

rare andvery aggressivmalignancy, R
representing approximately 1% of all Tumours

endometrialcarcinomas [1]

ADescribed initially in 2016 (McFarland M et
al. Histopathology 2016;68:104B8020)

Alncludedin the 5th edition World Health
OrganizatiofWHQ) Classification of Fema
Genital Tumours (2020Das a new histologica
type in the Uterine corpus and Ovary
chapters
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Epidemiology

AMLA frequentlyarises in theuterine corpusandovaryand shares
overlapping features witiMesonephric Carcinoma in:
A Morphology
A lmmunophenotype
A Molecularchanges
A Without the presencef mesonephricemnants

AMLA affects all age groups, rangiingm 26 to 91 years with a mean of
59yearsanda median o 1yearsg[2]

AMost common_r_oresenti_ng symptom: Vaginal bleeding (PMB/AUB),
Incidental (fertility studies, prolapse, fibroid uteri)
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Epidemiology

AThe majority of mesonephric neoplasms from the gynaecological tract
present at an advanced stage (Il to IV.) [6]

ALymph node metastasis is common.

AThemajority of MLAdevelopedrecurrences, most commonly distant
(lung, pelvis, liver, vagina, spleen, abdomei}).|

A5-year PFS:27%and the5-yearOS/DSS: P4.[6]

A PFS (Progressidree survival)
A DSS(disease Specific survival)
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Clinicopathologic Characteristics of Mesonephric
Adenocarcinormas and Mesonmnephric-like
Adenocarcinomas in the Gynecologic Tract
A Nwrlti-imstitutiornnal Study-

Serrrrriferr FPors, NI Y Sheifcr Sesriercen MDY 7 Doerele S Clrive MNSo ) Neoverrcrle Afrvrceiclcervic ATED ™
Ffe=dfrery Rers, NFI2™ erpriced F. Fix, AFID> 7 Broofce 0 Flowirs, AT, & Fervied Kesdire, AT ||
V. Crferary N o lresrsrcrsre, IR CPorele | FTolorice NFirfcorvice, NI FEE Bloalk o Crillfos, MAFFD v
KKerv I Peorrfe, NI 7 corred I yvrere Ffeorcarrg NFFDF =

Histology Groups (PFS)

Progression—free survival

1.00 1
0.75 - F——i -
0.50 ~
i
A
0.25 - HR 1.619 (95% Cl: 0.949-2 764) ~ MMMT vs, MLA L ey
HR 0.414 {95% Cl: 0.246-0.695) ~ EEC3 vs. MLA
HR 0.34 (95% Cl: 0.184-0.629) ~ EEC2 vs. MLA
HR 0.134 (95% CI: 0.059-0.3) ~ EEC1 vs, MLA
HR 0.673 (95% CIl: 0.399-1.136) ~ serous vs. MLA
0.00 - Log Rank p < 0.001
0] 1 2 3 4 5
Total fn"ow_up {?e ars} lamy.com/wolf-in-sheep-s-clothing-christian-parable-hand-drawn-vector-lustration-realistic-sketch-i.,
49 24 16 9 ] 7 R . i
125 109 95 65 48 35 Mesonephric-Like Adenocarcinoma of the Endometrium:
EEC2 71 63 56 35 29 19 \ , A . , .
JEEC1 g7 64 61 44 34 23 Diagnostic Advances to Spot This Wolf in Sheep’s Clothing,
MLA 32 26 19 14 9 6 A Review of the Literature

Numbers at risk
Ellen Declet ', Jo Van Dorpe * and Koen Van de Vijver ¥+



Pathogenesis:

A“ Me s o n-kpadenocarcinomas exhibsimilarmolecular
aberrations to mesonephri@denocarcinomaKRAS mutations but
also frequently harboPIK3CA CTNNB1, PTEN, TP53 mutations,

demonstratingbiological overlap with carcinomas of both
mesonephric and Mullerian (endometrioid) differentiatiori

---------------------------

> Am J Surg Pathol. 2018 Feb;42(2):227-233. doi: 10.1097/PAS.000000000000095

Targeted Genomic Profiling Reveals Recurrent KRAS
Mutations in Mesonephric-like Adenocarcinomas of
the Female Genital Tract

Virkovic larie McFarland <, Elizabeth Garcia °, Lynette M Sholl *, Neal Lindeman
ira MacConaill 3 4, Fei Dong 3, Michelle Hirsch 2, Marisa R Nucci , Charles M Quick ©
Christopher P Crum 2, W Glenn McCluggage ¢, Brooke E Howitt °
I gag
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Pathogenesis:

AAssociation with endometriosis (ovarian neoplasms) and the
prominent endometrial involvement (uterine corpus neoplagms

AMLAIs best regarded as of Mullerian origin and representing
adenocarcinomas which differentiate along mesonephnes

AProposedhe term Mesonephrielike Mullerian adenocarcinoma

> Am J Surg Pathol. 2018 Feb;42(2):227-233. doi: 10.1097/PAS.0000000000000958

Targeted Genomic Profiling Reveals Recurrent KRAS
Mutations in Mesonephric-like Adenocarcinomas of
the Female Genital Tract

lizabeth Garcia 2, Lynette M Sholl 3, Neal Lindeman 3

aura MacConaill 2 4, Fei Dong 2, Michelle Hirsch 3, Marisa R Mucci 2, Charles M Quick ©,
Christopher P Crum 7, W Glenn McCluggage 2, Brooke E Howitt *
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Morphology:

Papillary pattern Glandular Pattern Tubular pattern

vftb p"“

’ MaT,Chai et al. Fror®ncol 2022 Jub;12:9 ‘




Morphology:

Cribriform pattern

Endometrioid like
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‘ Mills AM et al. Am J Surg Pathol. 2022 Jul 1;46{7):921-932




vy
o

uclear featu

N

~
—




Morphology

A Thelack of marked nucleatypia and pleomorphism

A The lack ofinequivocal squamous or mucinous, ciliated
differentiation

A Endometrial origirand absence of mesonephric
remnants/hyperplasian cervical sections adjacent to the tumou

IS essential to exclude a cervidrsed mesonephric carcinomal.|

A Do we qreatie\ia/ 22 610Gy shbuid hetbdgassigned
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Immunohistochemistry

ORIGINAL ARTICLE

Mesonephric-like Endometrial Carcinoma

Results From Immunohistochemical Screening of 300 Endometrial
Carcinomas and Carcinosarcomas for This Often Overlooked and
Potentially Aggressive Entity

Anne M. Mills, MD.* Tavior M. Jenkins, MD* Brooke E. Howitt, MD. ¥ Jinbo Fann PhD MD*
Kari L. Ring MD, @ and lan Cook, MD}

(Am J Surg Pathol 2022;46:9211 932)
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TABLE £, LIINKKCOPAtNOINGIC ana MOlecuar reatures of tne Nine Immunonistocnemical Xcreen-posiuve tnoometral Lancer
—

Case  Origimal

#  Digooss  Stge TIF GATA3 ER PAXS 8  Suw

Molecular Clinical Outcome  Final Diagnosk

1 Endametnod
carcinoma,
grade 1

2 Serous
carcmoma

3 Endametnoxd
carcmoma,
grade 3

7 Endametnoxd
grade 1

8 Endametnond
grade 2

9 Endametnoxd

TIaNO  +++

T3aNX ++
TIbNIllc +

TIaNX +++

TIBNO  +

TINO +++

TINO +++

TIaNO +/~

* - e

- - L aad

+ - L aad

- - e

- - Laad

- -+ +
- + Lasd
- - e

- +/~ +/~ Widtype MLHY
PMS2

Wild-type  Intact

e

*re

Abnommal, Intact
*re

Wild-type  MLH1/
PMS2

KRAS ¢.35G> A
(p.G12D)
ARIDIA
. 1960_19704elCT
(pLESTES*18)
TPS3 c818G>A
(pR273H)

NED on 3y
follow-up

NED on Sy
follow-up

like carcinony

Saot.-

Trusght 170 panel  DOD 4y after Endomemad
dugnoss

failed, KRAS
pyrosequencing
revealed
KRAS Gly12vad
(G12V)
KRAS¢.35G>T
(p.G12V)
TP53¢.24G>A
(pR17SH)
TPS3¢.380C> A
(pS127Y)
ARIDIA cATB&IC
(pP1568LIs%44)
CDHI ¢3T1deiC

loss,
MLHIbm  (pP126R{s*89),

Wild-type Intact

Wild-type  Intact

NFI c.1841delA

(pN61415*17) and

€. M2 342834eITG
(pL1141Qfs* S3);

PIK3CA 263G > A
(pRESQ)

PTEN
¢.W0_MI1dIAT
(pM264A1:*33)

SLX4 c1406&1C
(pP46SHIs*4)

KRAS¢.35G>T
(p.G12V)

ARIDIA
€.267_295del29
(pSOOPIs*11) and
.64 20dupC

(pF2141L1s*9)

PIK3CA c1258T>C

(p.CAR)
KRAS¢.35G>T

(PGI12V)

KRAS ¢ 3HG>T
(pG12C)
ARIDIA cA41146IG

loss,
MLHIbm  (pVI®ILE®14)

CHNC>T

(pR2158*)
PTEN c.867delA

DOD 3y after
dugnoss

LTF

NED on Sy
follow-up

NED on 1y
follow-up

Recurrent duease
with pulmonary

pelvic spread on
2.y follow-up

follow-up

carcinoma,
grade 3

Serous
caminoma

Serous
carcinoma
Endometnoid

carcinoma,

grade 2

End 0id
carcinoma,
grade 1, with

features

like carcinomy

Dedifferentiated
carcinoma
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Imm unohistochemistrz:

GATA 3 -/+ ER: -/+




Immunohistochemistry:

TTF1 immunohiste chemical staining can aid In

identifying mesonephritike ECs, and represents
a more sensitive marker thaBATA3 and CD10 in
this setting[8]

The pattern of TTH expressiommay also have
some value in identifying mesonephtike cases.
Both mesonephridike carcinomasvere strongly
and diffusely positive fof TF1 [8]

ER negativitywas also a feature of both
mesonephrielike carcinomas in thiseries|[8]

GATA$ d TTFl b . M LA Mesonephric-like Endometrial Carcinoma
n Can e See nnﬂ n_ Results From Immunohistochemical Screening of 300 Endometrial
Carcinomas and Carcinosarcomas for This Often Overlooked and
Potentially Aggressive Entity
2 s MD.* Brooke E.




Immunohistochemistry:

P53 (Normal) wild type CD 10 : + luminal

PR -
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Could this Carcinoma be a MLA?

TTEL ++

GATA3 +/-

CDi110 +

ER -+ (focal andrmild)

PR

P53 Normal (wild type)

P16 Positive ((masaie pattern)

MMR (MLH1 PRMS2/MSH2,5MSH6) Proficient (presernvednuelearstain)
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Mesonephric-like Adenocarcinoma of the Uterine Corpus:
Genomic and Immunohistochemical Profiling with
Comprehensive Clinicopathological Analysis of 17 Consecutive
Cases from a Single Institution

Hyun-Hee Koh »2(2, Eunhyang Park ** and Hyun-Soo Kim 2"‘“|

S1mm
=
,,.......------ Els ===

CaseNo 2 10 7 4 5 8 8 1 3 9 14 15 18 17 12 13 1 14 15 16 17 Tissue type
A O S N N N . wmPrimary
0 Metastatic

o IIINININNNENE NON O -
- 0

piksca | 0
GNAQ

TP53 il |

RB1 0

BCR 0

Pathogenic mutation

l Missense
I Splicing

I Frameshift deletion

I Frameshift insertion

Target sequencing results

Nonsense
arD1A
PIK3R1 I PD-L1 IHC 22C3 pharmDx
NF1 I I CPS <1
CDH1 I MMR/MSI status
I MMR-proficient

IDH1

crwver
I I MSS




Mesonephric-like Adenocarcinoma of the Uterine Corpus:
Genomic and Immunohistochemical Profiling with
Comprehensive Clinicopathological Analysis of 17 Consecutive

Cases from a Single Institution

Hyun-Hee Koh 2(3, Eunhyang Park * and Hyun-Soo Kim 2*
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KRAS mutation =MLA diagnosis?
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A Combined Morphologic and Molecular Approach to
Retrospectively Ildentify KRAS-Mutated Mesonephric-like
Adenocarcinomas of the Endometrium

David I.. Kolirn, MDD, PhD,* Danielle C. Costigarn, MBBC/h 7~ Fei Dorng MDD, 7~
Marisa R. Nucci MD.* and Brooke E. Howitt, MD* 7

Endomatral carcinomas with molecular profilimg (n=57 00

[ Carcinomas with HRAS mutsticns (Nne116) ]

[ Carcinomas with canonical drivaer KRAS mutabons (neaoa) ]

MSS turmeors (Mm=80) l M S| turmeors (N=152)

histclo-gic faaturas

Shide rovicw of
n=a1

Sguamous arnd’or MO SOuUESIMICILES O
TYLICIMDUS MUCINoLSs
differamtation differantiation
m=39 n=z=2
PTEMN mutaton Mo PTEMN mutation
m=48 m=14

Morpholoogy rewviow o
idantify casoas of
mesamapihmc-likae

adaenocarcinomEa n—=4

FIGURE 1. Algorthm wsed to identify cases of mesonephric-
like adenocarcimoma amongst a cobhort of endometrial carnci-
MOrmas.



AAlthough KRAS mutations can be considered as one of the defining
features of MLA

AKRAS mutations are not unique to MLA

AKRAS mutations can be identified in~30% of the endometrial
endometrioid carcinoma

Histology+ Immunophenotype + molecular context

Then the identification of KRAS mutations supports the diagnosis of
Mesonephric like carcinoma

(Am J Surg Pathol 2019:43:389-39%)

Biomedicines 2023, 11, 226Y



MLA and The Proactive Molecular risk Classifier for
Endometrial Cancer (PROMISE)

ADNA polymerase epsilon, catalytic subunit (P@h&pant subgroup

AMMRdsubgroup
AP53 abnormal subgroup

ANon specific molecular profile (NSMP)
AMajority are LG endometrioid Ca
ASubgroup of High grade

A Clear cell carcinoma

A Undifferentiated carcinoma

A Carcinosarcoma

A Mesonephric like carcinoma of endometrium
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Why is it important to get the right Dx?

AMLA shows a relativelyoor prognosis specially when compared with
its d/d (low grade endometrioid adenocarcinoma) ggss

AHigh rate of distant metastasis

Sustained response to lenvatinib and pembrolizumab in two patients with
KRAS-mutated endometrial mesonephric-like adenocarcinoma

Sherry Shen , Maria M. Rubinstein, Kay J. Park, Jason A. Konner, Vicky Makker

Memorial Sloan Kettering Cancer Center, New York, NY, United States
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