OAKYNTET ,,MEOMLUUNHA*
HEHTBHP 3A JTUCTAHIIMOHHO OBYUYEHHUE

a MEJIUIINMHCKUA YHUBEPCUTET - IIVIEBEH

Nexuma Ne35

KAPLLMHOMM HA AUYHUK

Mpod. ao-p CasenmHa NonoBcka, AMH



KapumHoMu Ha SMYHHK-
KOHIICTIIUA 32 KAaHIIEPOr€HE3A,

HOBOCTH B CTAAUPAHCTO

FIGO 2014,
AJCC 8 ed



dopMmar Ha OPE3CHTIMATA

EMOpHoIorus Ha SHYHHKA

CxBalllaHUs 3a IPOU3XO/]I M IMATOTCHE3a Ha
SMYHUKOBUTE enuTelIHu Tymopu (OK)

OBapuallHH CIUTEIHU TYMOPH C (DOKYC BBPXY
CEPO3HU U MYIIUHO3HU KAPIIUHOMHU

HoBocTu B cTagupaHe Ha OBapUaIHU
kaprmaomu 1mo AJCC, 8 ed.



Anatomy and physiology

»female organs (glands producing sex hormones and the
ova)

wsize: One ovary is long, 2 cm wide and 1 cm thick
»Shape: almond shape.

= ocation: on each side of the uterus in pelvice.
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* IIspBuuna Miiller-osa
cucrtema (MrojiepoBu
KaHaJM )—Ha4dajao Ha DT,
MaTOYHAa IIUNKA U
€HIOMETPUYM

 Me3oaepmaiieH enuTell
HAa YPOTCHUTAJTHUATE
rpeOCHU- IIPOU3X0/1 HA
070208050005

Three sources of gonad development:

1 -condensed

Primordial \'.-
germcells |..

goroeyes| |

of gonadal ridges (plica genitalis)
2 - coelomic epithelium (mesodermal origin)
3-gonocytes (primordial cells)

Aorta

Avs (Wolff)

Mesonephric duct

coelomic epithelium

Paramesonephric duct

(Miller)



Female Embryology

* Ridges — ovaries
* Miillerian ducts
— Uterme tubes
— Uterus
— Superior vagina
* Wolffian ducts
degenerate

~Ovaries
|

|

Paramesonephric
duct forming
the uterine tube

Mesonephric e
duct (degenerating)

Fused paramesonephric
ducts forming I

the uterus

Urinary bladder -
(moved aside)

Urogenital sinus
forming the urethra
and lower vagind —— "

8-9 week female fetus




Germ Cells
(reproductive Cells)

Sex Cord Stroma Cells

Cells from

Metastatic Tumor
Surface Epithelium Cells
Corpus luteum Ovulation
forms
s sl Germ Cell Sex Cord
Origin of T Surface Epitellium Stromil Metastataic Tm
Prevalences 65-70% 15-20% 5-10% 5%
Prevalence in 90% _50
Malignant Ovarian Tm * 3% 2-3% 4-5%
Age of Incidence 20+ 0-25+ All elders Variable

Serous, Mucinous, Clear Cell, Teratoma (Dermoid Cyst), Endodermal Sinus Fibroma, Sertoli-Leydig Tm,
Cellular Types Endometrioid, Brenner, Cystadenofibroma Dysgerminoma, Immature, Teratoma, Choriocarcinoma Granulosa Theca Cell.Tm



Buose oBapraliHu TYMOPH

Enurennu
I epmMuHaTUBHU
CTpoMaltHH

Enurennure ca
JloOpokadecTBeHU
I paHnuHU
3JI0Ka4e€CTBECHU



['epmunaTuBHU TyMOpH-/%

* Teparom

e JlucrepMuHOM

* EHII0QEpMIIEH CHHYCOB TYMOP-HA XBITHYHOTO
MEXypUe




OyHKIMS HA TPAHYJIIO3HU KJIETKH

I pany/103HM KJIETKH

IIpousBexaar mojoBu
XOPMOHHU M PACTEKHU
(haxkpopu

FSH

KonpepTupar annporena 45§
OT TeKa KJIETKHTE B '
ecTpaano.I

Caen oBysanus ce
JIyTEMHU3HPAT U
MPOU3BEKAAT
MPOrecTepoH

AT ' graﬁuo



TS H O classification scheme for ovwvvarnian sex cord-strormal tumors (21

Pure strormal tiumors

= Fibrorma

= Cellular fibroma

= Thecorma

= T uteini=ed thecorma associated wAath sclerosing peritornitis
= Fibrosarcorma

= Sclerosing strormmal tarnor

= SDignet-ring strormmal tarmor

= DIMlicrocwystic stroroal tuarmor

= lLewdig cell turnor

= Steroid cell tharmor

= Steroid cell thrrmor, rmalignant

Pure sexx cord tiwmnors

= Odult grarnalosa cell thuarmor
= Juvwenile grarmalo=a cell tarnor
= Sertold cell toarmor

= Sexx cord tiumor ssqith annnalar tuabuales

Iwlizzed sezz cord-strormnal thormnors

= SDertoli-Leydig cell tharmors
- Well-differentiated
- IWloderately differentiated sanith heterologous elernents
- Poorls differentiated wanith heterologous elermnents
- Fetiformm wwnith heterologous elernents
= Dezr cord-strommal tarmoirs, FIOE




Ctpomanau Tymopu-5-10%

OBapuaJjieH THII-
I'PAHYJIO3HHU U TEeKa
KJIETKH —

XHIIEPEeCTPOreHUsl

© Deltagen Inc.



CtpoMaiHu
Tymopu-2-10%

TecTURyJaApHH
KJeTKHU (Sertoli u
Leydig KJIeTKH) OT
OBAPHAJIHHU KJIETKH
—XHIIePaAHAPOTreHEeH
CTATYC

Nan
He(PYHKITHOHUP AL
KAaKTO M TAKHBA C
eaHa MopdoJIorus
U Ipyra cekpeunus




KJInHUYHA KapTHHA

* Tymop ¢ xurnepanaporeHeH
CTaTyC ce MaHu@ecTupa ¢
BUPHJIA3AIUSI —XUP3YTU3BM,
aKHe, HelpaBUIHA
MEHCTpYyalus,
OIUICIIMBSIBAHE OT MbXKKHU
THUII, 3aTJIbCTIBAHE OT
MBXKKH THII

* XUNepecTpOreHEeMuUsi-
PEKICBPEMEHHO TI0JI0BO
CH3psABaHE, XUIIEPMEHOPES,
XUIEPILIa3ns Ha e e
EHJOMETPUYM U KapIIHHOM b

© ELSEVIER. INC. - NETTERIMAGES.COM




CepO3HM EIUTEIIHU TYMOPH
OT HOBBPXHOCTHHUS OBAPHUAJICH CIIUTE

Germ Cells
(reproductive Cells)

Sex Cord Stroma Cells

Cells from

; Metastatic Tumor
alhicang

Surface Epithelium Cells Regressid

Corpus luteum Ovulation
forms
Origin of TM Surface Epitellium Germ Cell Sex Cord
‘ Stromal Metastataic Tm
Prevalences 65-70% 15-20% 5-10% 5%
Prevalence in 90Y% 50
Malignant Ovarian Tm g 3-5% 2-3% 4-5%
Age of Incidence 20+ 0-25+ All elders Variable
Serous, Mucinous, Clear Cell, Teratoma (Dermoid Cyst), Endodermal Sinus Fibroma, Sertoli-Leydig Tm,

Cellular Types Endometrioid, Brenner, Cystadenofibroma Dysgerminoma, Immature, Teratoma, Choriocarcinoma Granulosa Theca Cell.Tm



HoB nyanuctryeH Moael Ha OBapUaliHaTa

Original
cohort
(n=267)

. Other _/

13%

|
Endometrioid
14%

Mucinous 8%



XHUCTOJOTHYHO CYOTHITM3UPAHE HA
oBapuainHuTe KapuuHoMu oT I1OE

ARIDIA

CTNNBI —

PTEN ’]\‘ I’“"r TP53 mutation
IK3C; utation ,

bt Chromosomal

PPP2RIA Mucinous
Mutation

instability

Type |
Inactivation
of BRCA 1/2
(Mutation or
hypermethylation

___Endometrioid

ARIDIA

PIK3CA

ZNF217

PPP2RIA BRAF
Mutation ERBB2

PIK3CA
Mutation

Prevalence of histologic types of epithelial ovarian cancer and their associated molecular
genetic changes.



*Low-grade
*Slow growing
* Encompass all histologies, including:
- low-grade serous carcinoma
- low-grade endometrioid carcinoma
- mucinous carcinoma
- and some clear cell carcinomas

*They likely evolve through a step-wise
progress from borderline tumors
* Usually chromosomally stable

* High-grade
* Evolve rapidly
*Include:

- high-grade serous carcinoma

- high-grade endometrioid carcinoma

- carcinosarcoma

- undifferentiated carcinoma

- and some clear cell carcinomas
* No recognizable precursors in the ovary
* Widespread DNA copy number changes

2 W T TR
)ia‘_«&(‘ ¢

A
J"

SO

Clear Cell Serous




allopian Tube

=)

varian Tumo\}%(
Type ll

About 25% of ovarian cancers
Usually present at stage |
(confined to ovary)
Prognosis excellent
90% survival rate
Slow growth
TP53 mutations absent
Early detection possible
Risk factor — endometriosis
in some cases

About 75% of ovarian cancers

* Presentat advanced stage
Metastases beyond ovary
(small red circles)

* Prognosis poor
30% survival rate

* Fast growth

* TP53 mutations present

* Early detection very difficult

* Risk factor — BRCA mutation

in some cases (usually inherited)



CxBamaHus 3a OpOU3X0 U IMaTOreHE3a Ha
SMYHUKOBUTE CHUTEIIHA TYMOPH-
KOHIIETIIUS Ha €JTHa AeKaga

SPECIAL ARTICLE

The Origin and Pathogenesis of Epithelial Ovarian Cancer:
A Proposed Unifying Theory

Robert J. Kurman, MD and Ie-Ming Shih, MD, PhD

(Am J Sure Pathol 2010:34:433-443)



[Ipousxon HA SUYHUKOBUTE EMMUTEITHU TYMOPH
TpaauMoHHO CXBalllaHE

Iloévpxnocmen oeapuanen enumen
(me3omen)

1
V

*CTepouJHA XOPMOHH

BUeEeLLIR1|\

Cepo3sen, engomerpuonen, “clear cell”,
MYIMHO3€H U NMpeXoaHoKIeThueH (Brenner) kapuunom

 Te3u TyMmopu MOP(POJOrHYHO OTTOBAPAT HA eNMUTEIa HA (PaToNMUeBUTE
TPpBHOU, enagoMerpuyma, ' T, engouepBruKCca WM JJUTABUIATA HA
MUKOYHUS MeXyp



e HMmyHOXucTOXMMHUYHUTE Mapkepu 3a Miller-oBa
nudepenuuanus (Pax 8), ekcnpecupanu ot OK, He ce
yCTaHOBSIBAT B HOBbPXHOCTHMS €MUTEN Ha SIHYHMKA.

[To3uTuBHOCT 3a calretinin-mapkep 3a Me30Tel.
« Bowen NJ, et al.Gynecol Oncol 2007; 104: 331-337

H&E PAXS8 calretinin

ovarian
surface
epithelium

PR T L —

- -

fallopian
tube
epithelium

“ovarian”
serous
carcnoma




Nmynonpodun Ha HGSC

Immunophenotypic Profile of the Most Common Epithelial Tumors of the Ovary

Histologic Subtype
Biomarker HGSC LGSC cccC EC MuUC

PAXE Positive Positive Fositive Fositive Focal positive

CE7 Positive Positive Positive Positive Positive

CK20 Megative Megative Megative Megative Focal positive

ER Positive Positive Megative Positive Focal positive/negative

WT1 Positive Positive Megative Megative Megative

napsin & rﬂleq;a_tima*.-r MNegative Megative Negative.-’ Megative
positive positive

HMF1g rkleqa_ti'u'ra-.-r Megative Fositive Neg_ative.f Megative
positive positive

PB3 Diﬁ_u_se strong Wild-type Wild-type/diffuse Wild-type Wild-type
positivity

__ _ MNegative MNegative Mepative Positive in squamous morules  Positive/megative

% Diffusely positive Patchy positive Patchy ar diffuse Can be patchy Patchy

'm . Low N/A N/A N/A

ZICC = clear call carcinoma; COXZ = caudal-type homeobox 2; CK7 = cytokeratin 7, CK20 = cytokeratin 20; EC = endometricid carcinoma; ER = estrogen
eceptor; HGEC = high-grade sercus carcinoma; HMNF1 g = hepatocyte nuclear factor] beta; LGSC = low-grade serous carcinoma; MUC = mucinous
sarcinoma; NA = not applicable; PAXE = paired box gene 3;WT1 =Wilms tumor gene 1.




Int J Gynecaol Pathol. 2015 May,34{3):257-65 doi: 10.1087/FGP.0000000000000155.

Simultaneous carcinomas of the breast and ovary: utility of Pax-8, WT-1, and GATA3
for distinguishing independent primary tumors from metastases.

Espinosa I1, Gallardo A, D'Angelo E, Mozos A, Lerma E, Prat J.

A J surg Pathol. 2005 Nov,29(11):1482-9.

Expression of WT1, CA 125, and GCDFP-15 as useful markers in the differential
diagnosis of primary ovarian carcinomas versus metastatic breast cancer to the
ovary.

Tornos C1, Soslow R, Chen S, Akram M, Hummer AJ, Abu-Rustum N, Norton L, Tan LK.

Appl Immunohistochemn Mol Morphol. 2016 Apr,24{4):228-37 . doi: 10.1087/PAI 0000000000000186.

The Novel Marker GATA3 is Significantly More Sensitive Than Traditional Markers
Mammaglobin and GCDFP15 for Identifying Breast Cancer in Surgical and Cytology
Specimens of Metastatic and Matched Primary Tumors.

Sangoi AR1, Shrestha B, Yang G, Mego O, Beck AH.




ANTEpHATUBHU TECOPHUHM 3a IIpon3xo Ha OK

JIpyru aBTOpH IpeIoiaraT, 4e cepo3HuTe, enapomerpouaan u “clear cell”
KapIIMHOMH IIPOU3X0KIaT OT MIOJIEPOB THII ThKaHH, a HE OT ME30TeIIa.

M3TOYHUK-KHUCTH, JJOKAUIM3UPAHU MapaTyOapHO U MapaoBapHUaJIHO.
HapeuyeHu ‘BropuuHa MronepoBa cucrema’

AJTHEKCHATTHUAT TYMOP aHTaKHMpa OBapualiHaTa ThKaH U Ch3/1aBa
BIICYATIICHUE, Y€ € C MbPBUYEH OBAPUAJICH TPOU3XO/I.

EnpocannuHrruosara, KaTo NpeKypcop Ha CBETJIOKJIEThYHUS KAPIIUHOM C
HHCKa CTEICH Ha MAJIMTHEHOCT U HAJIMYHUETO HA €HIOMETPHO3a-
aconuupanu OK, mpaBAT Ta3u XUNOTE3a aKTyaTHa.



* (OCHOBEH KOHTpaapryMEHT Ha Ta31 TCOPHS € N3KITIOUNTEIHO
PSAIKOTO OTKPHBAHE Ha MPEKYPCOPHH JIC3UU 32 CEPO3CH,
eagomeTpoucH u  clear cell” kapuurnoM, mokanu3upaH B
napaTyOapHU U ITapaoBapHUaliH KUCTH.

e Jlpyr HeIOCTaTBK € (pakTa, 4ye rojIsiMa 4acT OT MyLIMHO3HHUTE
TYMOPH AEMOHCTPHUPAT HO-CKOPO MHTECTUHAJIEH OTKOJIKOTO
CHJIOLICPBUKAJICH THUII IU(PEpeHIIUAIINS.

e IlogoOeH nmpo0aeM BB3HUKBA U C IIPEXOJHOKICTHUHHUS
(Brenner) xapuuHOM, CHOTBETCTRBAII] HA YPOTEII, KOUTO HE
IMIPOU3XO0XKIA OT MIOJIEPOBUS CITUTE.



IIpousxon Ha Brenner tymopu 1
MYIIMHO3HU OBAPUATHU KAaPIIUHOMU

e (CoplIecTByBaAT J0Ka3aTeICTBA
B M10J13a Ha MPOMU3X0/I HA TE3U
TyMopH oT T.Hap. Walthard
cell nests (rests),
IpeCTaBIIBaIlY I'PYIH OT
OCHHUTHEHU KJIETKH,
Harno00sBaIy Mpe-
XOJHOKJICTHhUCH CIUTEII
(ypoTei), pa3IoyIoKEHH B
cheauHuTenHara Tbkad Ha OT
1 B ME3OCAIITNHKC,
ME300BAPUYM U B SUYHUKOB
XHITYC.




Teopus 3a mpou3xo/ia HA OBAPUATTHUTE
KapLUHOMHM OT TyOapHMS CIIUTE

» (CeprimacHo Ta3m Teopus, roirsiMa dact ot high-grade
CCPO3HUTE KAPIIUHOMHU BB3HUKBAT BBB (DAIOITUCBUTE
TPBHOU, KATO MH CHUTY JIC3UU, KOUTO B ITOCIICACTBHUE CC

PA3NPOCTPAHABAT KbM SAHYHUIIUTE.

J STIC cells exfoliate
and implant on
ovarian surface




STICs in 50-60% of
women with sporadic
pelvic HGSC. Am J Surg
Pathol 2007; 31:161
HGSC might develop as a result

of implantation of malignant STIC more often in BRCA
cells from the tubal carcinoma mutation carriers vs

to the ovary Lancet 2001; controls

358:844 (Mod Pathol 2009:22:1133)

Tubal lesions closely resemble STIC linked to pelvic HGSC in

HGSC in women with a genctic women not at high-risk
predisposition to ovarian cancer. (sporadic HGSC). Am J Surg
J Pathol 2001 195:451 Pathol 2007; 31:161

Sporadic reports of tubal
carcinoma and “dysplasia”
Hum Reprod 1998; 13:1425

1998 2001 2003 2007 2009 2010

Earlier studies of ovarian cancer precursors did not completely examine the fallopian tubes

Tubal origin of ovarian high-grade serous carcinoma (HGSC). A brief history. HGSC= high-
grade serous carcinoma, STIC= serous tubal intraepithelial carcinoma.



Ilpexypcopu na STIC
P 53 curHaTypa-JMHEApHO PA3II0JIOKEHA MOCIEI0BATEITHOCT OT => 12 KIIETKH,
CBpbXeKcHpecupaiiu pS3, ¢ HUCHK npojudeparuBeH nHaekc (< 20%)
Hammupar ce ¢ extHakBa yecrtora npu BRCA +ve u —ve
JlaTeHTeH MpeKypcop, PAHHO CbOMTHE, KOETO Ce HY:K/Aae OT Olle eIHA

MYyTalusi
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p53 signature with normal histology (a), diffuse nuclear p53 overexpression (b), and no increased Ki67 staining (c).

Modern Pathology (2009) 22, 1133-1138



Invasive
Normal p53 Signature STIC Carcinoma
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GENOMIC PROFILE OF HG-SOC
e TP53 Mutation-100%
e BRCA1/2 Mutations-17%
o Statistically recurrent mutations-
RB1, NF1, FAT3, CSMD3, GABRA6, CDK12
» Focal Amplifications >20%- CCNE1, MYC, MECOM
¢ Focal Deletions >2%-PTEN, RB1, & NF1

. -— Copy number

Invasive Serous y g
Carcinoma ® = variants/genomic

Exfoliation to Surface of profi|e Of HG_SOC

Peritoneum or Ovary

—




STIC-ceposen uaTpaenurened KapruHoM

z; ; “;;Q
.; " \':,, ’

Figure 2 Tubal intraepithelial carcinoma with cellular atypia and stratification (a), diffuse nuclear p53 overexpression (b), and increased
Ki67 staining (c).

p53-negative tubal intraepithelial carcinoma with cellular atypia and stratification (a), negative p53 expression (b), and
increased Ki67 staining (c).



Jlpyru noTeHUMaIHU IPEKYPCOPHU B TphOAaTa -
CBPBXOpOJM(pepalns Ha CEKPETOPHU KIICTKH

e Anraxwupane ot > 30
JIMHEapHa U HeIpeKbCHaTa
MOITyJIaIs OT
MOP(OIOTrUYHO

pa3rpaHU4YMMM CEKPETOPHHU
kiaetku, BCL2

EKCITpECUpaIIH

Chen EY, et al. Secretory cell

Secretory and ciiated cell distibution in tubal ampulla region. The tubal sections were from benign group (left panel), high-tisk group (middle p:
ou tg rOWth ! PAX2 an d SErous and PSC (nght panel). Low power (40x), light microscopic picture of the tubal sections (upper panel, 4-C), Medium power (100x), light micr

carcinogenesis in the Fallopian tube.  findings (e second row, D-F), PAXS taiing usteates sucear saining inth secretory cells (he tird row, G-, and ubulin staning shows a
brushes of the ciliated cells (bottom panel, J-L). Brown cytoplasmic stainings are nonspecific background (G).
J Pathol 2010; 222: 110-116
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* B pyTuHaTa npakTHKa MaTOYHUTE TPHOU
PAOKO ca OOCKT Ha OOCTOMHO U3CIICIBAHE

* [Ipu marenno u3ciaeasane B Hax (0% ot
CIIOPAJIMYHUTE OBAapHUaJIHU U IIEPUTOHCATHU
high-grade cepo3un kapimHOMH CE€ HaMHpaT
CEPO3HM KapLIMHOMHU MH CUTY HA MATOUHUTE
TpHOU

nvagination
Tubal epithelium tubal epithelium
implants on

Cortical inclusion cyst
lined by tubal epithelium



Pa3putne Ha low-grade —| cuenapun-j1uHeapeH Moaes (0T HHKJIY3HOHHH KHCTH,
npe3 aIcHOMH 10 KAPIHHOMH

u |l cuenapun -high-grade cepo3nu kapuuHOMH

B
TP53, BRCA1/2 - HG serous carcinoma

KRAS/BRAF/ER
LG serous carci
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occasionally -




Pa3sutie Ha low-grade eamoMeTpuonaHu U
CBETJIOKJICTHYHHN KapIIMHOMU

* PerporpaaHa
MEHCTpyanus

* lMriutanTupaHe Ha
CHIOMETPUAJICH ETUTEI

e Pa3Butue Ha
CHIOMETPUOUICH UJIU
CBETJIOKJIEThUCH

endometriosis KapIHUHOM.

./

EM/CC 3
borderline tumor
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SPECIAL ARTICLE

The Origin and Pathogenesis of Epithelial Ovarian Cancer:
A Proposed Unifying Theory

. Robere J. Kurman, MDD and Fe-Aing Shifi, MDD, PhiD
Kurman and Shih £

[ Endometriosis ][ Fallopian tube ][ Germ cell ][ Transitional cell ] [ Fallopian tube J
Endometrioid LG serous Mucinous Mucinous HG serous
carcinoma carcinoma carcinoma carcinoma carcinoma
Clear cell Brenner Histologic subtypes Molecular subtypes
carcinoma tumors
Usual type Immunoreactive type
SET type Proliferati
Seromucinous mﬁa::;:::e
carcinoma Mesenchymal type

[ Carcinosarcoma ]
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The American Journal of Pathology, Vol. 186, No. 4, April 2016

The American Journal of
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ELSEVIER

ajp.amjpathol.org

REVIEW

The Dualistic Model of Ovarian Carcinogenesis Q) s
Revisited, Revised, and Expanded

Robert J. Kurman and Ie-Ming Shih
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IIpeapasnonokeHne KbM KapIIMHOM Ha SHYHUK

BRCA1 (~75%)
+ 65% breast/ovarian
* 10% site-specific ovarian

v

Hereditary
(~10%)

-

Undiscovered
single genes
(<5%)

HNPCC  BRCA2 (<15%)

genes * 10% breast/ovarian
(7%) * < 5% site-specific ovarian



Anreparmunte B BRCAL/2 renure gonpuHacsT
P53 curHarypara ga epojroupa 10 STIC

HacrnencTeeHn: KOHCTUTYTUBHA CnopaguyHu: metTunupaHe Ha
MyTauma Ha BRCA1 BRCA1 vnun ge-HoBO myTauud
HOpManHa HOpMarHa
053 curHatypa P53 curnarypa

STIC STIC



Henocrosiuna aconuanus Mmexay STIC u HGSC

Howitt BE et al AJSP, May 2015

A J Streg Pathal, 2015 bar39(37:267-93. dof 10,1087 RA%.0000000000000368.

Evidence for a dualistic model of high-grade serous carcinoma: BRCA mutation status, histology, and tubal
intraepithelial carcinoma.

Hoit BE", Hanarmamronaruand 3, Ln DI, Conner JE Sehulte 5 Horowitz N, Grum CF Mesene EE.




Kmacuuecku HGSC

BRCAI1 —ve, Bb3pacTHu
MMallMEHTKU, aCUMIITOMAaTUYHH,
paneH ctaguu, STIC-80%, noma
IIPOTHO3A,

HEUYBCTBUTEIHU KbM XT
Howitt et al AJSP, May 2015



HGSC-SET-(Solid, pseudoEndometrioid and Transitional) mopdoiorus

(Soslow: Mod Pathol. 2012 Apr;25(4):625-36)

 Miaagu nmanyueHTKH,
BRCAI1 +ve,
CUMIITOMAaTUYHH,

e ABaHCHpaJ CTaJuH,
STIC-psaamK, 1oma
IIPOTHO34,

* YyscrBuTenHu KpM X1
e JloOBp u3xo0n

Howitt et al AJSP, May, 2015




E(QeKTUBHOCT OT CaJIIMHICKTOMHUSITA 3a IPECBECHLIUS HA

He npu BCcUYKH maMEeHTKH TphOara € n3rouHuk Ha HGSC

OKOJIHUAT TTAPEHXMUM Ha IEPUTOHEYMA ¥ TOBBPXHOCTHUSA
EMUTENl HA AIMYHUKA MOTaT J1a ChIbPKAT NPEKYPCOPHU HA

Alternate precursor “SET” predominant HGSC
oRr (it ke " Younger, S8TIC., more responsive 1o
STIC overgrown by rapidly chemotherapy and PARP inhibitors
growing tumor
Genotoxic ST
Wy ¢ WE -~~~ —— —— — > Older, STIC+, less responsive 1o
{——A— o el VIS chemotherapy
Time - == A =2
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XHUCTOJOTMYHU KPUTEPUH, NTPEACKA3BALIN
Bb3MOKHOCTTA 3a MyTauuu B BRCAI1 rena npu
NbPBUYEH CEPO3EH KAPUMHOM HA AMYHUK




MophonorudHu KpUTEpHH 3a
BRCA 1 no3utusaoct npu OK

Konuenuus:
OnpeaeseHu MOP(GOJIOrHYHN KPUTEPUH Ce CBHP3BAT

nmo-yecto ¢ BepossTHa myrauusa Ha BRCA 1 rena:
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Red = Feature is present
Green = Feature is absent
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Morphologic patterns associated with BRCA1
and BRCAZ2 genotype in ovarian carcinoma

Robert A Soslow?', Guangming Han?, Kay ] Park®, Karuna Garg', Narciso Olvera®,
David R Spriggs®, Noah D Kauff** and Douglas A Levine®



Mopdo0riyHu KpUTEepum

o HHTpaenurennu Tymop-uHUATpUpan JuMponutu- Hag 40 B
MOJI€ C BUCOKA KOHIICHTpAIM HA BB3MAITUTEIICH UHPUITPAT

° I/I3pa3eHa ATUIINA Ha TYMOPHHUTC KJIICTKH C THI'AHTCKH HJIA
IMpuiyajIMiBAU HCOIVIACTUYHU AApPA.

« Hannuue Ha TYMOpHU HEKPO3H, 3a€MAIM ITOBEUYE OT 6% OT
TYMOPHHUS NTAPEHXUM

A S Pathol. Author manuscript; svailable in PFaC 20753 Aug 1. FRICILY, FMLES.247 2
Publizhed in final edited form as: MIHMZID: MIHMZ335951

Am J Surg Pathol. 2012 Aug, 360371 11701177,
doi: 101097 FL5 0h01 351 §23d9bad

Prediction of BRCAT Germ Line Mutation Status in Women with Ovarian
Cancer using Morphology-based Criteria: Identification of a BRCA1
Ovarian Cancer Phenotype

Mika Fujiwara, MD,! Walerie MecGuire, PhD,? Anna Felbery, MS,? Weiva Sieh, MD PhD ? Alice S. Whitternore, PhD 2
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Mop$o10ruyHy KpUTEpUH

Ha 6a3za mopdonorudau Kpurepuu

OK ce knacudunmpa B Tpu KaTerOpHHU:
o CbBmecTuMu ¢ BRCA 1 myranun

e BB3MoxHO ¢cbBMecTUMHU ¢ BRCA 1

o HecsBMectnmu ¢ BRCA 1 myTtanun

P Fumcd 10 T it TorT o FIHRASID: MRS SES951

Prediction of BRCAY Germ Line Mutation Status in Women with Ovarian
Cancer using Morphologyv-based Criteria: Identification of a B~RCAT
Ovarian Cancer Phenotype

Pika Fujivwara, hab,? 1 1' PcGuire, PhD 2 Anna Felherg, MS 2 iva Sieh, MO PRD 2 Alice 5 Whitterore, PhD 2




CosBmectumu ¢ BRCA 1 myranuun
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O0001IeHre HA pe3yJaTaTUTeE

TymoOpu ¢bC CPAaBHUTENHO TOJAMA BEPOATHOCT 3a Hannune Ha BRCA1 myTanus
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O0001IeHMEe HA pe3yJaTaTUTe

TymMOpH ¢ OTHOCUTEIIHO MaJIKa BEPOSTHOCT 3a HanMune Ha BRCA 1 myranus
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N3Boan

Koucremanusara: cepo3uu OK, G3 — XX
HeraTuBHOCT 32 BRCA1 u mo3uTuBHOCT 3a
pS3, Opu ciaeaBaHe HA MOP(POIOrHIHUTE
KPUTEPHUH YJIECHABA CEJICKIMATA HA HAICHTH
3a oTkpuBaHe Ha myTtanusa B BRCAI rena nnu
antepanys B BRCA1 mprs.

Tymopure, oTroBapsIy Ha
MOP(}OIOrHYHUTE XapPaKTEPUCTUKH CE
HACOYBAT HAa TCHETUYHO TECTBAHE 3a
TOKa3BaHEe HAJIMUYUETO HA BRCAI
MVTaIus.



N3Boam

« OKc nedexr Ha TP 53 u Norma & s

fallopian tube surface

BRCA nbTs npurtexaBat eitheliun epthelum

HOI[O6HH ‘ . Metaplasia
Mutation in Cortical
Mop@oaorudau ((eHOTUITHH ) pss incusio
‘ cysts
OeJie3u U KIMHUYHO = & D
. u.al '
IPOTHYAHE P Borderne
tumor

) 4
High-grade ‘ ‘ ’

serous Los\:-rgo;:de Mucinous

carcinoma
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CkpunuHrsT 3a BRCA1 nedektu e Kiro4doB
MOMEHT, KaKTO C OTJIE ITOC/IeIBaIIS
TepalleBTUYCH I10JIX0I, IPX HNALIUCHTH C
nuarnoctuupad OK, Taka u ¢ ornen
MIOBEJICHUETO COPSIMO 3APaBH POJICTBEHUIIN.




MyIMHO3HM KapIIUHOMM Ha AMYHHUK

[IbpBUYHUTE ca peaku-3% u ca €eqHOCTPAaHHU
Meracratuunute ca ABycTpanHu 1 ca ot [ UT <10 cm

CK7/CK 20 ca ¢ orpanndeHO NpUI0KECHUE 32
pa3rpaHUYaBaHETO Ha ITbPBUYEH OT MeTactaTnueH MK

MK Stage | ¢ uHpuUITpaTHBEH HAYWH HA PACTEXK U
pPYIITYpa HAa TyMOpa € C HEOJIarompusaTHa MPOTrHO3a

Stage la aHammacTuueH kaplIMHOM HE BHHArH € C Jolla
IIPOTHO3a



SIMYHUKOBU MYIIUHO3HU TYMOPH

C rpaHnyHa MVKPOVHBA3VBEH NHBa3WBEH
BeHurHeH cTeneH Ha KapLIMHOM KapLIMHOM
MarnurHeHocT




Mytanus Ha KRAS (612-613) 1 aMIIM(PUKaLMs Ha
HERZ2 npu MmyluuHO3€H KapIHOM

ERBB2 Herar.; KRAS
VB TUN

® ERBB2 (amnnund.)
KRAS myTtupan

m KRAS myTtupan;
ERBB2 (amnnud.)

Anglesio MS, J Path 2012
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Rojas V et al: Molecular Characterization of Epithelial Ovarian Cancer: Implications
for Diagnosis and Treatment. Wong K-K, ed. International Journal of Molecular

Sciences. 2016;17(12):2113. doi:10.3390/ijms17122113.

Owvarian Cancer
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A | Epithelial (~920%) Sex-cord stromal Germ cell Mixed-cell type Cell of Origin

B Epithelial owarian cancer

Type | Type 1l

Maosthy arise

Maostly originate

f
Includes: Er:;;met“nﬂs Inr_lud_as: in the falloplan
- Low -grade sarous < r toid = H"hf grade sorous < tube epithelium
carcinama (LESC) Jede et carcinoma (HESC)
«  Endometrioid carcinoma clear-cell, s Undifferentiated
Clear-cell carcinoma SEromucinosus carcinoma *
Mucinous carcimoma e L =

Carcinosarcoma *
»

Malignant Brenner el pmn el
related serous

turmar * borderli
. arderline
SE'FD_ITI UCII"E:P'JS avarian turmors Characterized by mutations in: TP53 I
carcinoma
(LGSC) *

Ed

Owverall, genomic alterations in KRAS, BRAF,
PTEN, PIKZCA, CTNNEBI, ARID1IA are
relatively common in type | tumors.




Table 1. Type I ovarian cancers: Frequencies of selected potentially pathogenic genomic alterations.

Gene Alterations Low-Grade Ovarian 'Clear Endometrioid Mucinous
Serous Cancer Cell Carcinoma
Mutations
BRAF 33% a: 38% P 16% ¢ 0% €: 1% f 24% 2 0% k. 239% L. 59, m.
KRAS 19% b: 359% 2: 21%© <1%2; 7% f <1% 2 50% k: 68% M: 65% ™
PIK3CA 11% P 25% €: 339, f 12% ¢ 14% ™
PTEN 20% d 0% ©; 5% f 14%1: 31%¢© 309, m
ARID1A - 46% B; 57% h 30% 8 99, |
CTNNBI - 0%€; 3% 23% ©; 24%] 5% ™
CDKN2A - - - 199, m
TP53 - - - 57% M: 529, 1
Copy number alterations
129, ™: 199, ©

ERBB2 (HERZ2; gain)

14% 1 -

* Singer etal. [29]; b Jones et al. [20]; © Hunter et al. [32]; 9 Landen, et al. [23]; © Willner et al. [25]; f Kuo et al. [24];
& Wiegand et al. [27]; h Jones et al. [26]; | Tan et al. [22]; ] Catasus et al. [34]; ¥ Gemignani et al. [30];
! Ryland et al. [35]; ™ Mackenzie et al. [36]; " Cuatrecasa et al. [31]; and © Angelesio et al. [37]; HER2: human
epidermal growth factor receptor 2; - Dashed lines indicate that data are unavailable or not included.



Table 2. Selected genomic alterations and their frequencies in high-grade serous ovarian carcinoma
from the TCOOGA 2,

Gene Frequency of Mutations Frequency of Copy Number Alterations b
TP53 DES 0.9%
BRCAIE€ 12%% 0.6%
BRCAZ 11% 2%,
MYC 0% 31%
MECOM 0.6% 229,
CCNE1 0% 20%
PREKCIT 0.6% 19%,
EIF5A2 0% 18%
PIK3CA 0.6% 17%
NOTCHS3 0.9% 11%
KRAS 0.6% 11%
RAB25 0% T,
AKT?2 0% 6%
ALIRKA 0% 3%
PIK3R1 0.3% 2o, d
AKT1 0% 3%
ERBB?2 0.9% 29%,
KIT 29, 1%,
FGF1 0% 1%,
EGFR 2%, 0.4%
BRAF 0.6% 59,
PTEN 0.6% 6% <
RB1 2%, 7o d
NF1 4%, 6% d
ETV4 0% 0.5%,
FOXM1 0% 5%,
LSR 0% 8%,
CcCD9 0.3% 6%
RABI1IFIP4 0% 3o d
FGFRL1 0% 3%

2 The Cancer Genome Atlas Research Network [16]; P Other genes with copy number alterations exceeding
a frequency of 15% include WNDRGI, EPPKI. PLEC, RECQL4, PTK2, EXT1, and RAD2I; © Promober



AJCC 8 ed. -HeOBapHUajI€H WIA JIPYyT
IIPOU3XO0 HAa OBApHUATTHUA KAaPIIUHOM

+ HGSC npu BRCA+

MAIUEHTKU-0OT

(uMOpHraHaTa 4acT Ha M.TpbOa

High Grade Serous Carcinoma

e Jlpyrure cioydan OT €eMOPHUOHAIIHU
IPOrCHUTOPHU KJIECTKH € IEPUTOHEYMA WU
MOBBPXHOCTHHUS €IUTEN HA SHUYHUKA



| Retrograde
' menstruation

Clear cell

&

High-grade serous
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CTAJIMPAHE

Edition 1 publlshed 1977 and went |nto effect 1978
Edition 2 published 1983 and went into effect 1984
Edition 3 published 1988 and went into effect 1989
Edition 4 published 1992 and went into effect 1993
Edition 5 published 1997 and went into effect 1998
Edition 6 published 2002 and went into effect 2003
Edition 7 published 2009 and went into effect 2010
Edition 8 published 2016 and will go into effect 2017

Philosophy of TNM Revision. The AJCC and UICC period-
ically modify the TNM system in response to newly acquired
clinical data and improved understanding of cancer biology
and factors affecting prognosis. Revision is one factor that
makes the TNM system the most clinically useful btagmg SYs-
tem and accounts for its use worldwide.
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STIC Moxe na ce pa3npocTpaHu U HE € MOXKE Ja CE
pasriexaa kato 1SC

St.l-nmoxanu3upan B situHnKa-okojio 5% ot OK

| C-pynrypa, aHra:xxmpane Ha NOBbPXHOCTTA OT
TYMOPHHM KJIETKH, HAJIM4YMe HA MO3UTHBHA
IEPUTOHEATHA IUTOJIOT USI

Haii-yecto OK e B |1 cTagun

PeBu3us Ha || kaTeropus!!



| C-pynrypa, aHrakupase Ha MOBbPXHOCTTA OT TYMOPHH
KJIETKH, HAJINYHME HA MO3UTUBHA MEPUTOHEATHA IUTOJIOTHA

| Cl-untpaonepaTtuBHa pynTypa-uH@opMalus OT oneparopa
| C2- pyntypupana kamncyJjia npeau orepaTuBHaTa HHTEPBEHIUS
| C3-no3uTHBHA IEpUTOHEAIHA LIUTOJIOTHS C UK 0€3 pyITypa

Stage 1B cancer
in both ovaries

! >
Stage 1A Stage 1C
cancer in cancer in the
one ovary ovary and on

the surface of

one ovary
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10%

Stage 2A
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Stage 2C cancer cells

also in the fluid of
the abdomen

Bowel

!

Stage 2B cancer
has spread to the
bowel or bladder




PeBu3uda Ha |1l kareropus!!

« St.IlIIAl-pasnpocrpanenue
B PETPONEPUTOHCATHU
NEJIBUYHU W/UIIH
napaaopTaIHU JI.B. 0€3
EKCTpaleIBUYHa
epUTOHEATHA
AUCEMUHALUS-TIPEIU
cragupana karo 11 C

* ¢ no-1o0pa NporLo3a ot

npyrure B |ll xkareropus-
camo 9%.

Stage 3A
cancer cells )
are in the

lining of the
abdomen

(only seen

under a
microscope)

$— Stage 3C
cancer is in
® the lymph
@ Py nodes
\ &

Stage 3B tumours of
2cm or smaller are
in the lining of the
abdomen



« St.IVB -meTa B
MapeHxuMa Ha 4epeH :
ApOo0 WiH Cre3Ka- :
pasrpaHu4aBa ce OT

other organs

 |IIC-anraxupane Ha e
4epHOApOOHaTa e |
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FIGO, 2014

Intemational Joumal of Gynecology and Obstetrics 124 (2014) 1-5

Contents lists available at ScienceDirect

GYNECOLOGY

OBSTETRICS

International Journal of Gynecology and Obstetrics

www.figo.org journal homepage: www.elsevier.com/locate/ijgo

FIGO GUIDELINES
Staging classification for cancer of the ovary, fallopian tube, and peritoneum’

Jaime Prat *; for the FIGO Committee on Gynecologic Oncology

ARTICLE 1INFO and, based on histopathology, immunohistochemistry, and molecular

genetic analysis, at least 5 main types are currently distinguished:
Keywords: high-grade serous carcdnoma (HGSC [70%]); endometrioid carcinoma
g“\:;‘;!:;“c ;:E:rc““““ (EC [10%]); clear-cell carcinoma (CCC [10%]); mucinous carcdnoma
Pk sl e (MC [3%]); and low-grade serous carcinoma (LGSC [<5%]) [3]. These
Staging tumor types (which account for 98% of ovarian cardnomas) can be

reprodudbly diagnosed by light microscopy and are inherently different
diseases, as indicated by differences in epidemiologic and genetic risk




Knunuuno cmaoupane na osapuanmu,
NnepumoHeaIHy U KapUuHoMu Ha MamoyHama mpvoa

FIGO 2014
OV-rbpBUYEH TYMOP B
ANYHUK -
FT-nbpBUYEH TYyMOD BbB ’(,ﬁ? == N
(dasionuenBa TprOA | /NI =
P- mbpBUYEH TYMOD BBB 7\ / ome j’y
IIEPUTOHEYM \ ‘ r

U-noxkamm3anusgara ga
I'BPBUYHHUIT TYMOD HE
MOJXKE JIa ObJIe IIpEeLCHEH



Ovarian mass

Tubal mass

Tubo-ovarian

Omental/
peritoneal mass

High grade serous carcinoma:

determining the primary site of origin

No STIC

STIC and/or tubal mucosal
invasive carcinoma

No STIC; STIC and/or tubal
mucosal invasive carcinoma

No tubal fimbria identified;*
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No STIC; STIC and/or tubal
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No STIC*
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Cragupar ce

LGSC

HGSC
MyYIMHO3€H KapIIHHOM

EHOMETpHONICH KapIITHOM
CBETIIOKJIETHYEH KAPIIUHOM
Borderline

HeknacupuuupyeMu KapuuHOMMU
MaJMraHeHyu repMUHATUBHU TYMOPH

[loTeHumamHo MaIuTHEHU SEX COrd cTpoMaIHu
TyMOPHU



Kak ga ce uscneaBat MaTOYHUTE TPHOU?

(Protocol for Sectioning and Extensively Examining
the FIMbria, SEE-FIM).

Medeiros F, et al. The tubal fimbria is a preferred site for early adenocarcinoma in
women with familial ovarian cancer syndrome. Am J Surg Pathol 2006; 30:230-236

AHFOpHTMH‘IHa IMPpCUCHKA HAa HAXO0AKAaTa B MATOYHUTC Tp’b6I/I

Transverse sections of the isthmus
and ampulla at 2-3mm

Longitudinal sections of the infundibulum
and fimbrial segment (distal 20mm)




Transverse sections of the isthmus and ampulla

Longitudinal sections of the infundibulum and fimbrial segment




Vang et al.

pS3(+)
Ki-67: high

pS3(+)
Ki-67: low
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Ki-67: low
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Ki-67: high

P53(+)
Ki-67: low

Morphology

PS3(-)
Ki-67: high

T

NORMAL/S
REACTIVE

PS3(+)
Ki-67: high

pP53(+)
Ki-67: low

I

Not suspicious
for STIC

PS3(-)
Ki-67: high

NORMALY
REACTIVE

pS3(-)
Ki-67: low

NORMAL/
REACTIVE

Algorithm for the diagnoses of serous tubal intraepithelial carcinoma (STIC), serous tubal
intraepithelial lesion (STIL), p53 signature, and normal/reactive.



Rojas V et al Rojas V et al: Molecular Characterization of Epithelial Ovarian

Cancer: Implications for Diagnosis and Treatment. Wong K-K,

ed. International Journal of Molecular Sciences. 2016;17(12):2113.

doi:10.3390/ijms17122113.

Ovarian Cancer
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A| Epithelial (~90%)

Sex-cord stromal

Germ cell

Mixed-cell type

Cell of Origin

B Epithelial ovarian cancer (~¥90% of ovarian cancer
p
Serous Endometrioid Clear cell Mucinous Malignant Mixed Histological
(68%—71%) (9%—11%) (12%—13%) (3%) Brenner histologies Subtypes
(1%) (6%) +

Low-grade | High-grade *Traditionally, well differentiated (low-grade) serous tumors were thought to progress to
serous serous moderately and, ultimately, poorly differentiated (high-grade) serous carcinomas;
carcinoma | carcinoma TMixed epithelial histologies is no longer included in the 2014 WHO classifications of ovarian
(LGSC) (HGSC) cancer.




Cepo3€eH manuiapeH HUCTCACHOM




ATHIIMYEH IPOIU(PEpaTUBEH TYMOD




| paHUYEH CEPO3EH TYMOP

3P P
R S O

Fany
R el
LS T
oy -:“,.;vu




| paHUYEH MYLIHUHO3EH TYMOD




baazooapa 3a enumanuemo!

’3'333'.




