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Kamal G. Ishak, MD (1928-2004)
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*+ A giant in the field of liver pathology, a great scientist and teacher
s+ A symbol of pride and a role model in the minds of the Arab pathologists

Born in Sudan in 1928.

Spent his childhood and early adulthood in Cairo, Egypt.
Graduated from Cairo University in 1951

1954: Fulbright Scholar at U.S. Naval Medical Research Institute(Schisto./Brucellosis).
1957: immigrated to the United States

1963: joined the AFIP (chief of the Hepatic Pathology Branch 1965).

encyclopedic knowledge of pathologic and clinical aspects of liver disease.

Authored/ co-authored over 300 books, chapters and scientific publications

(AFIP fascicles, MacSween’s, WHO).

Hepatoblastoma, rare liver tumors, drug & metabolic liver injury, many others.

Passed away on April 5, 2004
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Mesenchymal GYN Neoplasms -- Outline

¢ Introduction
** Neoplasms with normal cell counterpart

** Neoplasms without normal cell counterpart
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Mesenchymal GYN Neoplasms - General features

*+ Some are very common (fibroid), many are rare/ very rare.
*+ Their genetic landscape still evolving.

*+ Many readily diagnosed by morphology alone.

¢ Others need surrogate IHC.

*+ Ever evolving list of ,molecularly defined entities®.

*» Significant morphological overlap/ heterogeneity
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Neoplasms with normal cell counterpart %
Smooth muscle neoplasms "

B Most frequent uterine mass-forming lesions.
B Most are benign leiomyomas (fibroid).

B Diagnosis usually straight forward.

B Special histotypes: FH-deficient and others have special genetics.
B STUMP vs LM & STUMP vs LMS is a challenge

B Myomelanocytic (PEComa family) vs true leiomyomatous!
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o None +: leiomyoma
o One +: STUMP
o 2or3+:LMS
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N
Smooth muscle neoplasms

Most leiomyoma histotypes bear no clinical relevance

o Lipoleiomyoma
o Symplastic LM

o Dissecting LM

o Epithelioid LM

o Angioleiomyoma

o Skeletal-like LM

L BTGB EEEHEL
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Smooth muscle neoplasms

Fumarase-deficient smooth muscle neoplasms

Patients with germline fumarate hydratase inactivation (HLRCC) develop:
o Benign cutaneous leiomyomas (100%)
o Aggressive renal cell carcinoma (40-50%)
o Benign uterine fibroids (50-70%).

v’ Patients with FH-deficient RCC invariably have germline FH mutations.

v" On the contrary, 98% of FH-deficient uterine fibroids are sporadic.

Universitatsklinikum
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v'Distinction of sporadic vs. inherited only via germline testing. '
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Smooth muscle neoplasms

Fumarase-deficient uterine neoplasms

¢ Any age but most are young (many <30 y).

‘0

» Multiple, rarely (in the elderly) solitary and large.

‘0

»* Grossly similar to conventional fibroids.

N/

¢ All benign, but might be so bizarre to be mistaken for LMS.

N/

¢ Metachronous lesions common (not a recurrence).

N/

*¢ Normal smooth muscle immunophenotype but distinctive histology.
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Fumarase-deficient uterine neoplasms

H&E more powerful than blind IHC screening

hittpsy//dot.org/ 10.1007/500428-01 8- 22¢

ORIGINAL ARTICLE

\ - : Fumarate hydratase (FH) deficiency in uterine leiomyomas: recognition
o0 y y y g
* Bllnd IH C nOt Superlor tO morphOlOgY' by histological features versus blind immunoscreening

Lisa Siegler ' - Ramona Erber ' - Stefanie Burghaus” - Tobias Brodkorb? - David Wachter* - Nafisa Wilkinson ** -
James Bolton® - Helen Stringfellow® - Florian Haller' - Matthias W. Beckmann?® - Arndt Hartmann ' - Abbas Agaimy’

“+ Combination of distinctive histologies:

Received: 6 Novernber 2017 /Revised: 17 December 2017 /Accepted: 1 January 2018
Springer-Verlag Gmbi Germany, part of Sprnger Nature 2018

O Rhythmic nuclei around neuropil-like cytoplasm (neurilemoma-like).

o Hemangiopericytoma-like vasculature.

o Brightly eosinophilic muscle fibers (skeletal muscle-like).
o Scattered bizarre nuclei.

o Variable/ subtle perinucleolar halos.

. ) .. Universitatsklinikum
o Variable epithelioid features. Erlangen
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Virchows Archiv
htps/dot.org/10.1007/500428-018-2292-6

Fumarate hydratase (FH) deficiency in uterine leiomyomas: recognition
by histological features versus blind immunoscreening

Lisa Siegler' - Ramona Erber ' - Stefanie Burghaus - Tobias Brodkorb? - David Wachter ' - Nafisa Wilkinson** «
James Bolton® - Helen Stringfellow® - Florian Haller ' - Matthias W. Beckmann? - Amdt Hartmann' - Abbas Agaimy '

Multiple features are
diagnostic




Virchows Archiv
htps//doi.org/10.1007/900428-018-2292-6

@Cmu’-hrk

Fumarate hydratase (FH) deficiency in uterine leiomyomas: recognition
by histological features versus blind immunoscreening

Lisa Siegler’ - Ramona Erber’ - Stefanie Burghaus® - Tobias Brodkorb? - David Wachter ' - Nafisa Wilkinson®* .
James Bolton® - Helen Stringfellow® - Florian Haller' - Matthias W. Beckmann? - Amdt Hartmann' - Abbas Agaimy'
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Extremely bizarre larger nodules
in older women should not be
mistaken for LMS
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Fumarate hydratase loss in RCC

restricted to neoplastic cells

o



No fumarase activity.

Fumarate accumulates.

Aberrant succination.
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PEComa vs HMB45+ smooth muscle neoplasm?

B Focal HMBA45 positivity is frequent in conventional smooth muscle neoplasms
B Usually without PEComa morphology g =

B Genuine PEComas rare (may coexist with LM)
B They recapitulates those of other sites

m Can be TSC1/2 or TFE3-altered

""""

B Smooth muscle markers pos, ER/PR +/-
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Uterine PEComa
HMB45 in PECs
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Spontaneous rupture of PEComa carries a
risk of peritoneal PEComatosis




Molecular dichotomy of PEComa*

B Majority m-TOR altered (TSC1, TSC2)

o Classical PEComa morphology
o Potentially treatable by m-TOR inhibitors
o More similarity to smooth muscle tumors

B Subset has TFE3 fusions

o Variable similarity to ASPS
o Can be melanotic
o Notresponsive to m-TOR inhibition
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Endometrial Stromal Neoplasms

Low-grade Endometrial Stromal Sarcoma (LG-ESS)

B Uncommon, protracted clinical course

B Mean age: 52 (16 - 83 y)

B May be endocervical, rarely vaginal or ectopic (peritoneum, GIT)
B Can be submucosal, intramural or rarely subserosal

B Recapitulates proliferative-phase endometrial stroma

B Displays infiltrative (permeative) growth

B +/- vascular invasion




Extensive permeative growth
Resemblance to proliferating endometrial
stroma
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IHC in LG-ESS
o Positive: CD10, WT1, ER, PR
o Negative: h-caldesmon

o SMA & desmin not reliable




Endometrial Stromal Neoplasms
Genetic landscape of LG-ESS

B JAZF1::SUZ12 fusions most common

B Less common: JAZF1-PHF1, EPC1-PHF1, and MEAF6-PHF1, MBTD1-EZHIP,
BRD8-PHF1, EPC2-PHF1, EPC1-SUZ12, EPC1::EED, EPC1::EZHZ2, ING3::PHF1

2 | vise: 2 I tob

B Valuable diagnostic tool in BX.  ,.ccaecaemcee WILEY

B No progno stic relevance yet Expanding the molecular spectrum of gene fusions in
endometrial stromal sarcoma: Novel subunits of the chromatin

. remodeling complexes|PRC2jand NuA4/TIP60 as alternative
. NO theraPGUtIC targets fusion partners

Josephine K. Dermawan! | Nooshin Dashti? | Sarah Chiang® |

u Comparable flndlngs ln ESN Gulisa Turashvili* | Brendan C. Dickson*® | LoraH.Ellenson® |

Martina Kirchner® | Albrecht Stenzinger® | Gunhild Mechtersheimer® |
Abbas Agaimy® | Cristina R. Antonescu’
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Endometrial Stromal Neoplasms

High-grade Endometrial Stromal Sarcoma (HG-ESS)

B Rare, highly aggressive, wide age range (14 - 71), varies with genotype.
B Mostly intracavitary or myometrial.

B Variable infiltrative growth, frankly malignant.

B Monomorphic cytology (round cell, spindled, rhabdoid/ epithelioid).

B L.G-ESS component may be present (hybrid or dedifferentiated).

m [HC: cyclinD1+++, BCOR+, CD117+, CD56-, CD99+, DOG1-.

B Fusions: YWHAE::NUTMZ2A/B, ZC3H7B::BCOR, BCOR ITD, JAZF1-BCORL1 ,etc.



- L W S TResll Vs h Ll WP >y "
'HG- ESS: monotonous round cells g~ Block-type CYClle Jg o

» e
4‘). t . {“.’ ’ ¢
",G‘sa ‘:\ “,‘? ' .,:7; 3).

J‘”»
, ' : A G “

"‘3.606




e

Composite ESS (LG
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HG): dark & light staining




Comp051te ESS LG+HG dark & 11 ht stal

" YL ' o P '
‘ gn 0 ’ B ¢~ a i / %‘ ‘ "A {5 %
: £ p "(/' ¢ > -
IRy SO A s ..s',,,,,.w
ahvi J.p' \/ & el , i .
Y'Q’f.'.'c o B '7"’4-
B oI gy P L Cyclle
(AT Mg s BN Lo
e 4 ‘ { e . . ."",\ >
.,}ﬁ b % ﬁ‘ ’ P ’9"\]‘,"""“' P ad
} . £ Pty s
Sl e | b, ’
"‘ u'.,a‘ ‘ ' % ! q.'; M‘ J} " ;J
A PSR A -0"‘“:" .
P 0':'1 Iy oy ¢ S o
A s e A

1 “ ¥ : b i e

X PO Ao
\"' > / '
0 A I ey ~a¥-
$ & Ly . '

i e ® A
2

HG




The new Kkid on the block
KATB/A::KANSL1 fusion sarcomas

ORIGINAL ARTICLE

Recurrent KAT6B/A::KANSLT Fusions Characterize a
Potentially Aggressive Uterine Sarcoma Morphologically
Overlapping With Low-grade Endometrial Stromal
Sarcoma

Abbas Agaimy, MD,* Blaise A. Clarke, MD,7 David L. Kolin, MD, PhD,}
Cheng-Han Lee, MD, PhD,§ Jen-Chieh Lee, MD, PhD,|| W. Glenn McCluggage, FRCPath
Patrik Poschke, MD,# Robert Stoehr, PhD,* David Swanson, BSc,** Gulisa Turashvili MD,**7 1
Matthias W. Beckmann, MD,# Arndt Hartmann, MD,* Cristina R. Antonescu, MD, [ [
and Brendan C. Dickson, MD, MSc**7 7

Abstract: With the widespread application of next-generation se-
quencing, the genetic landscape of uterine mesenchymal neoplasms
has been evolving rapidly to include several recently identified fusion
genes. Although chromosomal rearrangements involving the 10g22
and 17q21.31 loci have been reported in occasional uterine leiomyo-
mas decades ago, the corresponding KAT6B::KANSLI fusion has
been only recently identified in 2 uterine tumors diagnosed as leio-
myoma and leiomyosarcoma. We herein describe 13 uterine stromal
neoplasms carrying a KAT6B:KANSLI (n=11) and KAT6A::
KANSLI (n=2) fusion. Patient ages ranged from 33 to 81 years
(median, 49 y). Tumor size was 2.6 to 23.5 cm (median, 8.2 cm). Nine
tumors were myometrium-centered, and 3 had an intracavitary com-

ponent. Original diagnoses were mostly low-grade endometrial
stromal sarcoma (LG-ESS: 10 cases) with atypical features (limited
CDI10 expression, sex cord-like features, pericytic vasculature, and
frequent myxoid changes). Treatment was hysterectomy * bilateral
salpingo-oophorectomy (10), myomectomy (1), and curettage (2). Five
patients were disease-free at 6 to 34 months, 3 (277) died of disease at
2 to 47 months, and 3 were alive with disease at 2, 17, and 17 years.
Histologically, most tumors showed variable overlap with LG-ESS,
but they were generally well-circumscribed lacking the extensive per-
meative and angioinvasive growth typical of LG-ESS. They were
composed of monotonous medium-sized oval and spindle cells ar-
ranged into diffuse sheets with prominent spiral-type arterioles and
frequent pericytoma-like vascular pattern. Variable myxoid stromal
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Endometrial Stromal Neoplasms
KATB/A::KANSL1 fusion sarcomas

B First described by Agaimy et al in a series of 13 cases.

B Mean age: 49 (33 - 81 y). .
B More aggressive than non-invasive LG-ESS (50% AWD or DOD at 3 y).
B Large mostly well-defined myometrial mass.

B Variable overlap with LG-ESS, but frequently non-invasive.

B Some with frankly malignant cytology.

B Histologically combine ESS-like & smooth muscle features.
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KATB/A::KANSL1 fusion
sarcomas
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KATB/A::KANSL1 fusion
sarcomas

Focal areas
Indistinguishable
from classical

LG-ESS

KAT6B::KANSL1 fusion
(11 cases)
KAT6A::KANSL1 fusion
(2 tumors)

Agaimy et al, 2022 Erlangen



KATB/A::KANSL1 fusion sarcomas
Distinct subgroup not related to conventional ESS?

Though mrophologically overlping
with LG-ESS, methylation profiling
is disticnt from LG-/HG-ESS

Agaimy et al, 2022 ™
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KAT6B::KANSL1

50

Established entities

LGESS
HGESS
LMO

LMS
UTROSCT
eRMS
SDUS

Control

Novel tumor types

GREB1-rearranged sarcoma
PLAG1-rearranged sarcoma

MEIS1::NCOA2 sarcoma

) KAT6B::KANSL1 sarcoma



Neoplasms without normal cell counterpart
Uterine tumor resembling ovarian sex cord tumors (UTROSCT)

= Rare polyphenotypic (epithelial, myoid, sex cord) neoplasm.
= Likely first reported by Morehead and Bowman in 1945.
* Defined by Clement & Scully in 1976 (14 cases).

= Mean age 50; abnormal bleeding or pelvic pain.

* Low-grade & indolent; up to 23% progressed.

Llllllllllll:ll'l|II|I"I,II|IIII|2II|||Hi!4”|=||l|‘|5|l||l|llwll‘llllli;

* Gross: well demaracted soft tan-yellow intracavitary/ intramural mass
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Low-grade adenocarcinoma-like ,simple” glands |
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Permeative LG-ESS-like
growth pattern
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Negative IHC:
S0X10, SMA, desmin, h-caldesmon, Cyclin D1, CD56, PAX8, CD10
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UTROSCT: genetic landscape

ESR1-rearranged
(ESR1::NCOA1/2/3 fusions): 81.8%

GREB1-rearranged
(GREB1::NCOA1/2)

chr2 chrl

— : .

™

T~
N

GREB1 (+) NCOAZ (-)

chr2:11702707 chrd: 71050566
v - HHHHHHHHHHEESHHHHH
-______—___:T:::—ﬂf—*—’—f_f:_:___
'-- STGnt i ____F_Fd__r 92360t -
5 ¥

GREB1_fec_co-al DUF1518

Uterine Tumor Resembling Ovarian
Sex Cord Tumor (UTROSCT)

A Morphologic and Molecular Study of 26 Cases
Confirms Recurrent NCOAT-3 Rearrangement

Emily A. Goebel MD, FRCPC*T' Silvia Hernande: Bonllla, MDD} Fei Dong MDY
Brendan € Dickson, MSc, MD. FRCPC§) Lien N, Hoang MD, FRCPCS
David Hardisson MD. PhD.} Maribel D. Lacambra, MD.# Fang-1 Lu MD, FRCPC)||**
Christopher D.M. Fletcher, MD, FRCPatic Christopher P. Crion, MD.*7
Cristina R Antonescu. MDY Marisa R Nucee MD.*1 and David L. Kolin. MD. PhD*?

Clinicopathologic Characterization of GREBI-rearranged
Uterine Sarcomas With Variable Sex-Cord Differentiation

Cheng-Han Lee, MD. PhD, FRCPC* Yu-Chien Kao, MD.7 Wan-Ru Lee. 8BS}
Yi-Wen Hsioo, MS§ Tzu-Pin L PhD.§ Chia-Ying Chu MD)|| YiJia Lin, MDY
Hsuan-Ying Huang MD# Tsung-Han Hsiclhk PRD** Yin-Ru Lix PhD**
Cher-Wei Liang MD.F 1 Tom Wei-Wu Chenn MD.1} Stephen Yip MD, PhD, FRCPC$S
{my Lum BSS§S Kuan-Ting Kuo, MD.} Yung-Ming Jeng MD, PhD.] Shil-Chen Y MS#
Yung-Chuan Chung MS. ] and Jen-Chieh Lee. MD, PhD)
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GREB1-rearranged UTROSCT: phenotype-genotype correlation?

* Involve older women.

* Tend to be larger.

* More mitotically active.

 Show more variable sex cord differentiation.

* Possibly more aggressive than ESR1-rearranged UTROSCT.

Clinicopathologic Characterization of GREBT-rearranged
Uterine Sarcomas With Variable Sex-Cord Differentiation

Cheng-Han Lee, MD, PhD, FRCPC* Yu-Chien Koo MD.7 Wan-Ru Lee, 8S)
Yi-Wen Hyioo, MS§ Tzu-Pin L PhD.§ Chia-Ying Chu MD.|| Yi-Jla Lin, MDY
Hsvuan- Ying Huang MD.# Tsung-Han Hsiclk PRI** Yun-Ru Lix PhD.**
Cher-Wei Liang MD. 71 Tom Wei-Wu Chen MD.1} Stephen Yip MD, PhD, FRCPC $3
{my Lunt BSSS Kuwan-Ting Kuo, MD.} Yung-Ming Jeng MD, PRD.; Shil-Chen Yo MS#
Yung-Chuan Clumg. MS. I and Jen-Chieht Lee MD, PRD
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! UTROSCT, Agaimy (unpublished data) —

2

NA
4.9
5

5.5
NA
5.5
6

NA
NA
1.8
NA
9

1.5
6

NA
NA

MMM
UTROSCT ESR1::NCOA3
UTROSCT Failed
UTROSCT ESR1::NCOA2 Diagnosed in Lung mets 13 y post-HE
UTROSCT GREB1::NCOAZ2
UTROSCT ESR1::NCOA2
UTROSCT ESR1::NCOA3
UTROSCT GREB1::5518
UTROSCT ESR1::CITED2 Peritoneal & pelvic rec at 4 yrs
UTROSCT Failed
UTROSCT Failed
UTROSCT ESR1::NCOA3
UTROSCT ESR1::NCOA3
UTROSCT ESR1::NCOA3
UTROSCT GREB1::NCOA1 Diagnosed in cardiac (atrial) mets
UTROSCT ESR1::NCOA3
UTROSCT GREB1::NCOA1
UTROSCT EWSR1::CTBP1
UTROSCT GREB1::NCOA3



Mesenchymal GYN neoplasms & mimics: Summary

Endometrial glands

Endometrial stroma

Smooth muscle

|

|

|

Unknown cells

|

Mimics of sarcomas:

o Sarcomatoid CA

o Undifferentiated CA
o Carcinosarcoma

o Low-grade ESS
o High-grade ESS
o Mixed

1

Morphology
Sampling
+/- IHC

|

Morphology
Sampling

+/- IHC

+/- molecular

o Conventional LM | o IMT-ALK+
o Variant LM o NTRK fusion+
o FH-deficient LM o COL1A1::PDGFB
o STUMP o UTROSCT
o Conventional LMS | o PEComa
; o Others
Morphology v
+/- IHC Morphology
Universit +/' IHC
Erlangen + molecular ‘
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DDx & TaHoMe

o The phenotypic landscape of uterine mesenchymal neoplasms is still
emerging.

o A significant morphological overlap is noted in most entities.

o Molecular profiling is mandatory in neoplasms showing no clear-cut
differentiation.

o Therapeutic relevance remains to be verified for newer entities.

o A mere descriptive diagnosis is not valuable in clinical terms.
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Thank you for your attention
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