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AHHOTauuA

B crarpe PpaccMOTpeHBbI ITIPEAUKTOPHI NEPBUIYHO-MHOKECTBEHHBIX 3/IOKAYE€CTBEHHBIX HOBOOGPaSOBaHI/H?I. HpI/I‘H/IHaMI/I
NEPBUYHO-MHOKECTBEHHDIX 3/IOKA4Y€CTBEHHDIX HOBOO6pa30BaHI/II7[ YacTO ABIAITCA HaAN4ye reHeTUIeCKOn nmpepgpac-
IOIOKEHHOCTU U CeMeITHbIE PaKoBbI€ CMH/IPOMbBI, KAHII€POr€HbI oxpymammeﬁ cpenpl 1 BpETHbIE IPVBBIYKN (Hanpm—
mep, Ta6aK, yrIOTpe611el-me a)IKOI‘OIIH), Hanmmnm4dme I/IMMyHOI(e(i)I/IIU/ITa " I/IH(‘I)CKI.II/IOHH])IC 3a60}1eBa1—m;1, KaHIE€pOreHbl,
(bOpMI/IpyIOI.I.H/[eCH npy IpUMEHEHNN PA3TINIHbIX METOJOB IEYEHNUA U T.[. O,[IHOI7[ "3 NPpUYVH BOSHNKHOBEHVA II€PBUY-
HOTO paKa ABIAKTCA IrépMIHaTbHbIE MyTallUN, KOTOpbI€ MOBBIIIAOT PUCK pasBUTNA Pa3/INYHbIX NEPBUIYHO-MHOXeE-
CTBEHHBIX 3/IOKAQYE€CTBE€HHBIX HOBOO6pa30BaHI/II7I. ,HTIH HAaCNEOCTBEHHOI'O paKa XapaKTepeH 0THI‘0H.(CHH]>II7[ CeMeITHbIN
AHaAMHe3, pal—n-mi[ BO3pacT HavYajaa M MOABIE€HNE NEPBUIHO-MHOKECTBEHHDIX 3/IOKAQY€CTBEHHbBIX H03006pa3013a1-mr7[.
B crartpe PACCMOTPEHDI pa3INYHbIe MEXaHU3MbI PA3BUTHUA NEPBNYHO-MHOKECTBEHHBIX 3/T0KAYE€CTBEHHBIX HOB006-
pa30BaHI/lI7[, 0C06bl]7[ AKIEHT ClieTaH Ha BIVIAHVE KaHIIEPOT€HOB y HOCHUTE/IEN IMaTOreHHbIX T€HOB, CHOC06CTByI()]J.H/IX
PA3BUTHUIO paKa. HpI/I BOSI[Cf/ICTBI/[I/I Ha IMaM€HTa MHOXXE€CTBA KaHIEPOIr€HOB Ba’KHO, ‘{TO6]>I IMAOMEHTBI C YK€ yCTa-
HOBJICHHBIM JVAarHO30M MMEIN I/IH(l)OpMaI.H/IIO O BO3MOJKHBIX ITO3JHUX U JOITOCPOYHBIX IOCTENCTBUAX TE€IEHUA U X
CMIITOMAX, a TaK)X€ O BO3SMOXHOM BO3HVMKHOBEHUM BTOPBIX 3TOKAYE€CTBEHHBIX HOBOO6Pa308aHI/II7[. Ecmu ocHOBHBIE
IIPpEeJUKTOPbI KaHIEpOrenesa Yl'[paBII}IeMbI U MOXXHO IIpOBOJUTH NE€PBUYHbIE HpO(‘bI/I}IaKTI/I‘-IeCKI/Ie MeponpuATNd,
TO IIO OTHOIICHNIO K HACI€ACTBCHHBIM 3/IOKAQ4Y€CTBCHHDBIM HOB006pa30BaHI/IHM Ba)KHO€ 3HAY€HNE MIMEET BTOpUYIHAA
npodurakTuka. B mononHeHne K peKOMeHZALMAM, KOTOpbIe CeluduIHbl A MpoGMIAKTUKY IEPBUYHOTO Paka,
Ba)XHO ClIeTOBAaTh PpEKOMEHTAVIAM 11O HpO(l)I/I}IaKTI/IKe BTOPOTrO IIEPBUYHOIO paKa.

Kntouesble cnoBa: mepBMYHO-MHOKECTBEHHbIE 3/T0KaYeCTBEHHbIE OITyXO/N, TepMIHATbHbIe MYTaI[Ul, MyTallM 3apo-
JbIlIeBOJ MMHNY, KaHIleporeHes, JTHK, xumnorepanus, mrydeBas Tepanusa
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Abstract

The present paper considers the predictors of multiple primary malignancies. The multiple primary malignancies are
often induced by genetic predisposition and familial cancer syndromes, environmental carcinogens and bad habits (e.g.
tobacco and alcohol abuse), immunodeficiency and infectious diseases, carcinogens occurring as a result of various
treatments, etc. Germinal mutations are considered to be one of the causes of primary cancer — they increase the risk
of various multiple primary malignancies. Hereditary cancers are characterized by a strong family history, early age of
onset and occurrence of multiple primary malignancies. The paper considers various mechanisms of multiple primary
malignancies with an emphasis on the effect of carcinogens in carriers of pathogenic genes on cancer development. In
proven cases, when patients are exposed to multiple carcinogens, they should be aware of possible late and long-term
effects of treatment and their symptoms, as well as secondary malignancies that might occur. When the main predictors
of carcinogenesis are manageable, and primary preventive measures can be taken, the hereditary malignancies require
postexposure prophylaxis. In addition to specific recommendations for the prevention of primary cancers, it is essential
to follow recommendations for the prevention of second primary cancers.

Keywords: multiple primary malignancies, germinal mutations, germline mutations, carcinogenesis, DNA, chemotherapy,
radiotherapy
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BBEJEHUE

B ocHoBe KaHIleporeHe3a HaxXOAUTCA MHOTOCTYIEHYa-
TBINl IIPOLIECC M3MEHEHMII, 37I0Ka4eCTBEHHOI TpaHCop-
Malyy ¥ IPOrPecCMPOBaHNsA, YTO BKJIIOYAeT HOBPEXe-
ure THK un Hapyurenne QyHKUUM MMMYHHOI CHCTEMBI.
IMoBpesxaeHNne OIMpeieIeHHbIX yYaCTKOB T€HOB, YYacTBY-
IOIMX B MUTO3€, IMbenu KIeTOK WM perapalnuy yd4act-
koB JIHK oTpakaeTcsa B yBenndyeHMM MyTallMOHHON Ha-
rpysku. Ilocne HaxomleHMs [OCTATOYHOTO KONMMYECTBA
MyTaIMil HapyIIaeTcsA KOHTPO/Ib Haj QYHKIUeN KIeTKH,
YTO MPUBOAUT K Pa3BUTUIO paka. Puck pasBuTyA nepsud-
HO-MHO>KECTBEHHBIX 3/I0Ka4€CTBEHHBIX HOBOOOPAa30BaHMIA
(IIM 3HO) yBennumBaT KakK HajM4ye TepMUHATbHOI
MyTalMM ¥ CeMEHbIX PaKOBBIX CMHAPOMOB [1-6], Tak
U BIIUSAHVE KaHI[EPOT€HOB OKPY>Kalollell CpefIbl, BpeJHbIe
IIPMBBIYKY, SHJOKPMHHbBIC HapyLIeHUdA, Haauuue MMMY-
HopeduunTa U pa3BuTHe MHPEKIVMN, KaHIePOTreHHbIe (-
(eKThI TIPeBIAYINX METOJIOB JIeYeHNUs paKa 1, HaKOHel,
B3aJIMOZEIICTBIe MeXAY BceMu sTumMu daxropamu [7-9].
B 3aBUCHMMOCTHM OT INTETLHOCTY BO3JENCTBUA KaHIEPO-
T€HOB, MYTAL[IOHHO} HAarpy3KM M aKTUBHOCTU IPOTUBO-
OIIYXO0/IEBOTO MMMYyHUTeTa OyfieT OIpefeNATbCA XPOHO-
norys MaHMecTalyy MepBOro, BTOPOTO M CIERYIOUINX
3HO. B 3aBucumMocT ot BpeMeHy MaHU(ecTaluu BTOpo-
o U cefykolero nepsuaHoro paka IIM 3HO moryT 6bITh
CUHXPOHHBIMY W/IN MeTaXpOHHBIMIL.

ITo pesympraTaM CTAaTUCTUYECKUX OTYETOB OTMEYaeTCH,
4ro B Poccun B 2011 ropny BoisiBneno 24 774 IIM 3HO (17,5
Ha 100 000 HaceneHus), 4To cocrapnsder 4,7 % OT BCeX BbI-
asneHHplx 3HO. Cpeny BbIAB/ICHHBIX CMHXPOHHbBIE OITYXO-
mm coctaBumn 34,1 % (8443). Ha koHen 2011 ropa Ha y4ere
¢ IIM 3HO cocrosano 105 157 nanmeHToB, 4TO COOTBETCTBY-
eT 3,6 % OT HAXOMALIMXCS Ha ydeTe OHKOOOMbHBIX [10].
3a 2021 rox Buepssle BoLABIeHO 58 217 IIM 3HO, 4To co-
crayser 10,0 % ot BoraBneHHbIX 3HO. Cpenyt BbIABIEHHBIX
ITM 3HO 26,1 % (15 198 ciryyaeB) BbIABIIEHDI Y IALMEHTOB,
BIIEpBbI€ B3ATBIX Ha y4yeT B oT4eTHOM rofty. Ha xonery 2021
roga Ha ydete ¢ IIM 3HO coctoano 236 857 manmeHTOB,
YTO COOTBETCTBYET 6,0 % OT 06111er0 Yncia 60IbHBIX, COCTO-
SILIVMX TIOfL AMCIIaHCEPHBIM HabmrozieHreM [10].

VI3 mpepcTaB/IeHHbIX OTYETHBIX HAHHBIX C/IEfyeT, YTO ab-
COJIIOTHOE YMCTIO 3a00/IEBIINX M COCTOSIIVX Ha ydeTe Ia-
uuentoB ¢ [IM 3HO B Poccun 3a 2011-2021 rompt umeet
TEHJIEHIIMIO K pocTy [1-5, 10-12].

rlpl/I‘lI/IHbI KaHUeporeHe3sa

Kypenne ABnsercs ofHol u3 Hanbosee IPpU3HAHHBIX NIPU-
YJH MHO>KeCTBEHHBIX IePBMYHBIX 3/I0Ka4eCTBEHHBIX HOBO-
06pasoBaHMil ¢ IPSMOIT KOPPEIALMOHHON CBSI3bI0 B pas-
BUATUM PaKa JIETKUX, PaKa XKeTyJO4HO-KUIIEYHOTO TPaKTa
[13]. Y nanueHTOB IIpK KypeHUM KpOMe MePBUYHOTO pakKa
JIETKMX HAOJII0fjaeTCsl TIOBBIMIEHHBI PUCK PasBUTHS paka
TOJIOBBI U 1I€Y, MOYEBOTO IIy3bIPA 1 BTOPOTO IEPBUYHOTO
paxa nmerkux [14].

Taxxe ¢ ynmorpebneHneM Tabaka CBA3aHBI 3I0Ka4E€CTBEH-
Hble HOBOOOPA30BAH Pas/INYHbIX OPTAHOB: XKeTyHKa, IIe-
YEHH, TOJPKEITYIOUHO JKe/e3bl, IIOYKM, INeKI MaTKI 1 MJ-
ellonpiHbI Tefiko3 [14]. Cpenn KaHIepOTEHOB ajIKOTOJIb
TAK)XK€ XapAKTEPU3YeTCs IOBBILIEHHBIM PUCKOM Pa3BUTUA
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paxa, BK/II04as POTOBYIO MOMOCTh U ITIOTKY, MUILEBOY, TIe-
YeHb, TOIICTYIO KMIIKY, TOPTaHb 1 paK MOJIOYHOI XKe/le3bl.
CoueTaHNe HECKOTbKIX KaHIIEPOTEHOB 3HAYMTENbHO YCH-
JIMBAET IPOLIeCC PasBUTHUS 37I0Ka4eCTBEHHBIX HOBOOOpa-
30BaHUIT: Ype3MepHOe YIoTpebIeHue ajlKoroas B codeTa-
HUM ¢ TabaKOM 3HAYMTENbHO IMOBBIIIAET PUCKU Pa3BUTIHS
3/I0Ka4eCTBEHHBIX HOBOOOpasoBanuit [9, 15, 16]. Kpome
BHEIIHMX KaHIIEPOTeHOB B Pa3BUTIUM IIEPBUYHBIX 3/I0KaUe-
CTBeHHBIX HOBooOpasosaumit u IIM 3HO BaxxHOe 3Haye-
HIe UMeeT aMIMeHTapHble HapyIIeHNs, Ope/eAIecs
Ky/IbTYpOil IpyeMa HUIIM U AUeTHYeCKUMY (aKTOpaMI.
Oco6eHHOCTH [jMeThl BIMSIOT Ha Pa3BUTIE XPOHMYECKNX
3a60/IeBaHMII MUILIEBAPUTENBHOM CHCTEMBI, YTO SIB/IAETCS
[IPEfUKTOPOM OHKO3aboneBaumit. OTMedaeTcsi, 4TO aju-
MeHTapHble HapylIeHMs, HIPUBONAINE K M30OBITOYHOMY
BeCy MM K OKXVMPEHUIO, ABAIOTCA NPWYMHON Pa3BUTUA
paKa MOJIOYHOI >Kefe3bl, Te/la MAaTK/, AMYHMKOB, TOICTOM
KIIIKY, TNIIEeBOAA, SKeTIHOTO ITy3BIPA, MOYEK, ITOMPKeNy-
IOYHOI U IIUTOBUAHON >kene3 [17, 18]. Biuanme us0Obi-
TOYHOTO Beca XapaKTepM3YeTCs TeM, YTO Y 3TOil IPYIIIIbI
[AIMEeHTOB HaO/IOAaeTCs TOBBIIIEHHBIN CUHTE3 9HJ[OT€H-
HBIX TOPMOHOB, 4TO MMeeT IpsIMOe BJIVSHME B Pa3BUTHe
paccMaTpyBaeMbIX TOPMOHO3aBYICUMBIX 37I0Ka4eCTBEHHBIX
HOBOOOpa3oBaHMIL.

Ha moBBIIIEHHBIN pUCK PasBUTUA 37I0KaYeCTBEHHBIX HO-
BOOOPA3OBAHMII Ba)KHYI0 POIb OKA3bIBAIOT MMMYHOfE-
¢bunuTHBIE COCTOSHMA ¥ MH(QEKIMOHHbIe 3aboIeBaHu,
KOTOPbIE CIIOCOOCTBYIOT Pa3BUTUIO BTOPOTO ¥ CIELYIOLIVUX
MepBUYHBIX PAaKoB. [IepBUYHbBIE 1 BTOPUYHBIE MIMMYHOJIE-
UIUTHBIE COCTOSHYS CBSI3aHBI C MOBBIIIEHHBIM PYCKOM
HEXOZKKIMHCKOI 1uMQOMBI, capkoMbl Karomm 1 mmocko-
KIeTOYHOro paka [19]. OmHMM U3 IpUMEpPOB pa3BUTHA
3/I0Ka4eCTBEHHBIX HOBOOOPA30BaHWIl SIBISIETCS MMMYHO-
TedUIUTHOE COCTOSAHME, 0OYCTIOBIEHHOE Pa3BUTHEM BU-
pyca nmmyHopeduura denoseka (BVIY). ¥V maumenros,
nHpuuypoBanHbIx BIY, orMeyaeTcs MOBBILIEHHDIN PUCK
PasBUTKsL HEXOMKKUHCKOI mMMoMBl, capkoMbl Karorn,
paka ILIeiiKy MaTKV ¥ aHa/IbHOTO KaHasna [19].

B pasBuTHH 37I0KaYeCTBEHHBIX HOBOOOPA3OBAHMUIL Y OIIpe-
TeIeHHOV KaTeropuy IAI[MeHTOB IPEeINKTOPOM SBJIAETCA
BUPYC mamuuioMsl 4enoBeka (BITY), koTopblit sABIAeTCA
OCHOBHOJI IPMYVHOI paKa IIeiiK/ MaTKU M paKa aHOT€HMI-
TaJIbHBIX IIyTell (T.e. BY/IbBBI, BJIATa/IMILa, IPOMEXHOCTH,
aHyca, IIOTIOBOTO uyieHa). Kpome Toro, BITY, ocobeHHO
BIIY-16, siBnAeTCA OFHOI 13 OCHOBHBIX IPMYMH Pa3BUTUA
paka porornotku [20].

[Tpn 3HO npumenA0TCA Ty4deBas Tepanus U IPOTUBOOITY-
XOJieBasl JIeKapCTBEHHAA Tepamns, KOTOpble Ha 30pOBbIe
TKaHU OKAa3bIBAIOT [OJTOCPOYHbIE HeraTuBHbIE 3(dek-
TBI M CHOCOOCTBYIOT PasBUTMIO BTOPOTO U C/IEAYIOLIErO
MEepBUYHOrO paka. KaHI[epOreHHBII MOTEeHIMANT XUMMO-
Tepanmy, TOPMOHOTEPANINY U JTy4eBON Teparuy XOPOIIO
M3BECTEH I NPEICTAaB/IeH BO MHOTYUX IMTEPATYPHBIX UCTOU-
HUKax [21-24]. PasHbIMM aBTOpaMM IIpelCTaB/ieHa 3aBM-
CUMOCTb MEXJy HPMMEHAEMbIMU IPOTMBOOIIYXO/IEBbIMU
IIperapaTaMi ¥ IOBBIIIEHHBIM PUCKOM Pa3BUTUA XVMMU-
onngyuuposannoro 3HO [25-32]: ocrporo neitkosa [33],
MIETIONIHOTO feiiko3a [34, 35] n apyrux ITM 3HO [19, 36-
38]. IIpu jeueHUM OHKOIIATONIOT MY, KPOMe JIEKapCTBEHHBIX
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TIpenaparoB, OfHON 13 OCHOBHBIX IMPUYMH PAa3BUTHUA BTO-
pbIx 1 crepyromyx nepsuynbpix 3HO sABnAoTCA Mcronpaye-
Mble METOJIbI Ty4eBOI TePATNII, KOTOPBIE 3aITyCKAI0T MeXa-
HV3MBI Pa3BUTHA Pa3/IYHBIX IIATONIOTUIL: OCTPOTO JIEVIKO34,
XPOHMYECKOTO MUEJIONeNK03a, paKa MOJIOYHON >KeJle3bl,
JIETKMX, IIMTOBUJIHOI >Kee3bl, paKa KOXV, BTOPUYHBIX
3HO kocreit u coemMHUTENbHBIX (MATKUX) TKaHel [36-39].
B mocnepHme rompl ocoboe BHmMaHue ymensercs 3HO,
KOTOpbIe aCCOLMMPOBAHbI C HA/IN4YMeM V3BECTHBIX rep-
MUHAIbHBIX W/IM COMATMYeCKMX MyTanuii. VI3 oCTymHbIX
JICTOYHUKOB CJIEfiyeT, 4TO TeHeTudeckye (HaKTOPBI PUCKa
I[IM 3HO, nmoMmmo W3BeCTHBIX CHHAPOMOB, HENOCTa-
TOYHO M3ydeHbl. C HeJJABHErO0 BPEMEHNM Mbl Hayaju IO-
HIUMAaTh TeHEeTNYECKYI0 OCHOBY MHOTWX THUIIOB OITyXOJel,
BK/TIOYas HAC/TIe[CTBEHHbIE M COMAaTHYECKMe MYTaIVM.
Hacnepctennble pakoBble CHHAPOMBI CI€HyeT IHOf03pe-
BaTb, €CIM y HECKONbKVUX IIOKOJIEHMI CeMbU JUArHOCTU-
PYIOTCA OIIpefielieHHble BUJbI paKa B MOJIOOM BO3pacTe,
a TaK)Ke KOT/]a Y HEeCKOJIbKMX JIIOfiell B CeMbe Pa3BMBAETCS
MHO>XeCTBEHHbIJI IIepBIYHBIN paK. B HacTosAmee Bpems us-
BECTHO, YTO B IIATOT€He3e paKa ydacTue IPMHVMAIOT PAf
T€HOB, Ky/ja BK/IIOYAIOTCs IPOTOOHKOTI€HbI, OHKOCYIIPECcCo-
pbl 11 reHbl cTabuabHOCTY [40]. [Tpyt BOSHMKHOBEHUM CIIOH-
TaHHBIX VM UHAYIVMPOBAHHDBIX MyTAlWil B YKa3aHHBIX Ie-
Hax 3aIycKaeTcs KaHieporeres [40].

3a moceHe TONBI BBLIBIEHDI 607Iee 50 TeHOB, CBA3aHHBIX
C HaC/IeICTBEHHBIMYU PaKOBBIMM 3aboneBaHuAMY [41], Ha-
nM4Me KOTOPBIX yBenmuusaeT puck paspurusa [IM 3HO.
VI3BeCTHO, YTO Pa3BUTUIO HAC/IENCTBEHHON OHKOIATOJIO-
run win ceMeitHpix 3HO crmoco6cTBYyIOT repMuHaIbHbIe
MYTaluy, KOTOpPble XapaKTepyU3yITCA Ha/lN4yMeM TeHeTH-
YEeCKMX HapyIIeHW B KaKJOM K/IeTKe OpTaHM3Ma, BO3HM-
KAIOIMX Ha PaHHe! CTafuyu pasBUTUA. Y JAHHOI IPYIIIbI
TIAIMIEHTOB PAa3BUTHE OHKOIATONOTMM XapaKTepuayeTcs
TEM, 4TO IIPY INepefiade TepMIHAIbHBIX TeHeTUYeCKIX My-
TaIVil OT popuTenell pebeHKy HabMIofaeTCa ayTOCOMHO-
IDOMMHAHTHOe TIposiBleHNe ¢peHoruna [19]. V maumentos
€O 37I0Ka4eCTBEHHBIMI HOBOOOPa30BaHMAMY ITPY HaJIMIUN
TepPMUHATbHBIX MYTallMif B TeHaX peraparuy 3HaYNTeb-
HO IIOBBIIIAETCA PUCK PasBUTHUA BTOPOTO M CIIEMYIOIIEro
TIepBUYHOTO PaKa, YTO CBA3AHO C HapyIIeHMeM pemapa-
nuu noBpexxaeHHbIX yyacTkos JJHK. Penmapanusa ydacTkoB
JHK sABnsAeTca cTaHZApTHBIM MIPOLIECCOM IIOCIIE MOBPEX-
IeHusA, KOTOPOe MOXKET BO3HMKHYTb KaK CIIOHTAHHO, TaK
U IO, BO3JEIICTBMEM pacCMaTpUBaeMbIX KaHIIEPOI€HOB.
Hocurenu repMiHaIbHbIX MyTaLiuit ¢ 0OLIIel TOMyIsLelt
UIMEIOT OfIMHAKOBbII prck nospexxaennit THK, ceasannbit
C yBelMYeHIeM BO3PAcTa, KypeHueM, MoTpebreHeM aj-
KOTOJIl, IUIOXVM HMTaHMeM, OTCYTCTBMeM (PU3MIecKoll Ha-
TPY3KM U [PYTVMU KaHIIEPOTeHaMI, 2 TAKKe JOTIOTHITE b~
HBIIl PUCK OT TeHeTUYEeCKIX MYTalUil OT IOHU3UPYIOIIEro
usnydeHns [42-49], HO y 3TOil IPYIIILI TTAIMEHTOB M3-3a
HapyIIeHNs CUCTeMbI pellapaluy OTMedaeTcst 6oee BbICO-
kit puck passutusa 3HO.

ITpu Ha/MMYMM ONIpeieNIeHHBIX TePMIHA/IbHBIX MY TaIlMIi IO~
BbimaeTcs puck passutusa IIM 3HO kax npu BoszeiicTBun
KaHIIepOTreHOB (HallpuMep, TO MOTyT ObITb BUPYC HAIN/IIO-
MBI VIV pafiMialiysl, CUTAPETHBII JIBIM MM /IKOTO/Ib, XMMU-
oTeparys WIK TydeBas Tepalnus), TaK 1 U3-3a CHOHTAHHBIX

MyTaumit. IIpy 3TOM HY>KHO OTMETUTb, YTO BTOpPbIE II€p-
BUYHBIE OITyXO/IY MOTYT OBITb KaK CMHXPOHHBIE, TaK 1 Me-
TaXpOHHBIE B 3aBVICYIMOCTY OT BpEMeH! BO3SHMKHOBEHIA.
IIpy Hanuuuy repMuHAIbHBIX MYTalMii B 3aBUCUMOCTHU
OT TIOBPEXXIEHHOTO TeHa XapakTepHo paspurue IIM 3HO
C HOpaXKeHNeM OIpefie/IeHHbIX OpraHos [50].

IIpu myranum B reHe-cynpeccope onyxonmu VHL xopot-
KOTO Ireya 3-71 XpOMOCOMbI HAOIIONaeTCsl MPefpacioo-
YKEHHOCTb K FeMaHIM06/1acTOMaM LieHTPaIbHOI HePBHOI
CHCTEMBI M CeTYaTKM, IOYEYHO-KJIETOYHOMY paky, ¢eo-
XPOMOLIMTOME ¥ [IAPATaHIIIIOMe, OIIyXO/IU SHEONUMbATH-
yeckoro Memka (ELST) 1 HellpOSHIOKPUHHBIM OIYXO/LAM
noppkenynouHoit xenessl (PNET) [51, 52].

ITpu Hamuauy Mytaunu B reie BRCA 1w BRCA2 Hab6jtio-
TaeTCsl HAaC/eACTBEHHBIN CUHIPOM PaKa MOTOYHOI JKeTe3bl
U ANYHMKOB [53]. ¥V HOcuTeNmell repMyHaIbHBIX My TaL[Uil
BRCAI unu BRCA2 BBICOKMM OCTaeTCs PUCK pa3BUTHA
KaK HEPBUYHOTO PaKa IPEICTAaTeNbHOI JKeNe3bl, IMOKe-
TTyTOYHOM >Keme3bl U skemynka, Tak u [TH 3HO pasnnanbix
nokanusanui [52].

Cunppom JIHYa BBI3BIBAETCA HACTENCTBEHHBIMM MYyTa-
LUAMY TI0 MeHbIIell Mepe B IATH Pa3IMYHbIX IeHax BOC-
craHoBieHuss HecootBeTcTBust (MMR), BrIIOUass MLHI,
MSH2, MSH6 u PMS2 [52]. Ins cunapoma JIuHYa Xapak-
TEPHO PasBUTHE KOJIOPEKTa/IbHOTO PaKa, PaKa SHIOMETPUS,
paKa AMYHUKOB, PaKa TOHKOI KUIIKM, paKa MOKerTyod-
HOJI JKe7ie3bl, paKa >KeT4EeBbIBOJAIMX VI MOYEBBIBOAALIMX
myreit [52, 54].

V3BecTHO, yTo MyTaunsA reHa PTEN npuBOAUT K Pa3BUTHUIO
cuaapoma KayzieHa, KOTOPBIiT XapaKTepu3yeTcs MOBBIIIeH-
HBIM PMCKOM PasBUTHA paKa MOJIOYHON >Kefe3bl, paKa Iju-
TOBUJHOJI >Kejie3bl 11 paka sHmoMeTpus [55]. YV maumentos
¢ curppomoM Kayzena 06br4H0 Haboga0TCs Makponeda-
JIUA, TPUXMIEMMOMBI U ITaIV/IOMATO3HbIe IAIy/bl [52].

Y nocureneit myrauuu B rene CHEK2 cymjecTByeT BbICO-
KMii PUCK PasBUTUA paKa MOJIOYHOI YKe/le3bl, ITUTOBUIHOI
JKeJIe3Dl, IIPEICTATe/IbHOI JKe/le3bl, II09eK, TOICTON KUIIKA
u xenygka [56]. Mytanun rena CHEK2 B cuHeprum ¢ My-
TaIVMAMMU B [PYTVX TeHaX MOBBIIIAIOT PUCK PasBUTUA paKa
B Pa3IMYHBIX OpraHaxX, MMO3TOMY Yy INAIVIeHTOB C JJAHHOII
MyTalMell OTMEYAeTCA BBICOKMII PUCK PasBUTUSA BTOPOTO
[IepBUYHOrO paka [52].

MyTauym P53 BoispiBaror cungpom JIm — ®paymenn, Ko-
TOPBIIT OTHOCUTCS K Ay TOCOMHO-JOMIUHAHTHOMY 3a007/IeBa-
HUIO Vi BBISBIBAET PYUCK PA3BUTISA CAPKOMBI MATKMX TKaHel,
0CTE0CAapPKOMBbI, paKa MOJIOYHOI YKe/Ie3bl, OITyXO0JIeli FO/I0B-
HOTO MO3Ta, KaPUMHOMBI KOPbI HAaJTIOYEYHUKOB U JIEMKO-
308 [52]. IIpu cunppome JIu — Dpaymenu HabmogaeTcsa
noBbIeHHbII prick [TM 3HO [57]

JsBecTHO, 4TO repMmHanbhble MyTauuyu B reie CDKN2A
(p16) mpeppacmonaraloT K KOXKHOI 3/10Ka4eCTBEHHOI Me-
JTAHOME VI XapaKTePU3YIOTCA CeMENTHBIM CUHIPOMOM MHO-
JKECTBEHHBIX ATUIIMYHBIX HEBYCOB. Y [JaHHOI TPYIIIbI
TIAI€HTOB TaK)Ke MOBBIMIAETCA PUCK Pa3BUTHA paKa IIOf-
JKeNTyJJ04HON XKernesbl [52, 58]. Y HocuTenelt repMIHaIbHBIX
myTaumit CDKN2A cnemyeT mpoBOUTH CKPMHVHT Ha 3710-
KaueCTBEHHYIO METAHOMY, HO CKPMHMHT paKa MOfIKemTy04-
HOUJI JKe/e3bl CIEAyeT PacCMaTPUBATh TOMBKO MPY HATMINA
CeMeITHOTro aHaMHe3a paKa HOJPKeTyIOYHOI Kere3bl [58].
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Oco6b1it MHTepeC IPefCTABIAIOT HOCUTE/N TePMIHATIbHBIX
myTanuii redHa APC, KOTOpbIii XapaKTepusyeTcsi ayTOCOM-
HO-JIOMUHAHTHOI ()OPMOII CEMETHOTO aJieHOMaTO3HOTO
nonunosa. Hanudme maHHOM MyTanmm Ipefpacronaraer
K TIPOSBJIEHNMIO PA3MMYHBIX ITATONOTUIL: TOMMIBI THA JKe-
JyfKa ¥ IBEHANL[ATUIIEPCTHO KMIIKY; OCTEOMBI; 3yOHbIE
QHOMaJINM; BPOXKJIeHHBIE TUIIePTPOQUY IUTMEHTHOTO 311N~
TeNMs CeTYATKy; ONMyXONMM MATKMX TKaHel; JIeCMOuIHble
OITyXO/N; PaK MOIPKEMYTOYHON JKee3bl; PaK IUMTOBUIHONM
JKerle3bl; Mely/lI00/1aCTOMa; IeltaTo6/1acToMa; afieHOKapIiu-
HOMa >KEeTTYHBIX IPOTOKOB; PAK TOJICTON KUK [52,59-61].
Hanuane myTanun B rede APC XapaKTepu3yeTcs pa3BUTH-
€M KaK MepBIYHO-MHOKECTBEHHbIX 3/I0Ka4eCTBEHHDIX, TaK
" B06pOKadeCTBEHHBIX 3a00/IeBaHMIL.

Paszsutne IIM 3HO xapakTepHO TakXe IIpM MyTaLuu
MUTYH, nipy KOTOPOI BCTpeYaeTcs COueTaHne HeCKOb-
KMX IIaTOJIOTMIL: KOJIOPEKTA/IbHBIN paK; paK [BeHaIlaTu-
MEePCTHOV KMIIKW; PAK AMYHUKOB; PAK MOYEBOTO ITy3bIPS;
PaK KO)KM; paK MOJIOYHOI JKe/le3bl; PaK SHIOMETPHS; Pak
MUTOBUAHON >ene3bl. [Ipu Hammunu myrtanvm MUTYH
puck passutua 3HO B fBa pasa Bblllle, YeM y HaceleHMA
B 1[eJIOM [62-66].

Cpenn mprrans passutusa [IM 3HO cnegyet oTmMeTuTh rep-
MUHa/IbHYI0 MyTaryio B rene CDHI, kopupyolieM 6ok
E-xagrepun. J[Insa HocuTeneit JaHHO My Talliy XapaKTepeH
BBICOKUII PUCK PasBUTUA paKa JKely[Ka, paka MOTOYHONM
Keme3bl M Hab/moaeTcs BBICOKMIT puck passurtust IIM 3HO
[67, 68].

3AKJTIOMEHUE

[Ipn pasBuTUM HaCIeACTBEHHbIX CUH[POMOB pPa3BUTUA
3HO Ba)kHO 3HATD, KaKVe T€Hbl COOTBETCTBYIOT KaKMM BI-
JaM paka, YTOOBI IPENTIOKUTh COOTBETCTBYIOIIEe TeHeTH-
YecKoe TeCTVPOBAHIE.

Ipu Hamuuy $aKTOPOB, MpPEPACIIONATAININX K PasB-
tuio 3HO, Ba)KHO, 4TOOBI ALIMEHTBI C AMAarHO30M paK MMe-
71 MHGOPMALIMIO O BO3MOYKHBIX TTO3/JHIUX Y JOTTOCPOIHBIX
MMOCTIEACTBIAX JIEUeHNs M UX CUMIITOMAX, a TaK)Ke O BO3-
MO>XHOM BO3HMKHOBEHII BTOPBIX HOBOOOPA30BAHMIL.
Ecmn ocHOBHBIE NpEIMKTOPBI KaHIjeporeHe3a YIIpaBide-
MBI U MOXXHO IPOBOANTH IepBUYHbIE IPOdMIaKTIIECKIe
MepOIpUATUA, TO B OTHOLIEHMM HACTeICTBEHHDBIX 3/I0Ka-
YeCTBEHHBIX HOBOOOPA30BaHMII Ba)KHOE 3HAYEHNE JIMeeT
BTOpuUYHas npo¢uiakTuka. Hanuume repMuHaIbHBIX My-
Talyil B TeHaX perapanuy y 60IbHBIX CO 3/I0Ka4yeCTBEHHBI-
MU HOBOOOPa30BaHMAMN IMPEBEIAeT MOBBIIIEHHbI PUCK
PasBUTHA ClIel(PUIECKIX BTOPBIX IIEPBIYHBIX BUIOB paKa.
Pacimpenne 3HaHmit 0 MalMeHTax ¢ HAC/IENCTBEHHBIM pa-
KOM TIOC/Ie PafiMKalIbHOTO JIeYeHVsI TI03BOIUT pa3paboTarhb
KOHKpeTHbIe Mepbl il IPO(MIAKTUKY BTOPOTO IepBUY-
HOro paka. HemHorne mccneoBaHys KOHKPeTHO KacaloTCcs
npo¢dwraktyky IIM 3HO y nanmeHToB HOC/Ie TedeHns nep-
BUYHOTO paKa, TAK)Ke OTCYTCTBYIOT KOHKPETHbIE PEKOMEH-
TAIVY TI0 CKPMHUHTY. B omonHeH e K peKOMeHIAIIAM, KO-
TOpble CrIelUIHBL AJIs IePBUYHOTO paKa, BXKHO, YTOOBI
HALVIeHThbl CIEOBaTN PEeKOMEHALMAM 10 MPOQUIaKTIKe
BTOPOTO paKa, BKII0OYas OTKa3 OT KypeHus, GM3nuecKylo ak-
TUBHOCTD U JINETY, a TAKXKe BCe CTaHapPTHbIE METOJIbI CKPU-
HJIHTA 37I0Ka4eCTBEHHBIX HOBOOOPa30BaHMIL.

KpeatnsHasa xupyprua n onkonorus, Tom 13, N 3, 2023

MNndopmanysa o KoHPuKTe MHTEpecoB. KoHpmmkr nnTe-
PEecoB OTCYTCTBYeT.

Conflict of interest. The authors declare no conflict of in-
terest.

Mndopmanus o cmoncopcrse. [Jannas pabora He GprHaH-
CHpPOBaJIaCh.

Sponsorship data. This work is not funded.

CMNCOK JINTEPATYPbI

1 Cynran6aes A.B., Hacpernunos A.®., Cynran6aesa H.JL,,
Menpmukos K.B., Mycun LV, Vismaitnos A.A. n ap.
TTocmeoBaTenbHOE Ha3HAYEHME IPOTHBOOITYXOTIEBOI
JIeKapCTBEHHO TePAIiy Y MALMEHTKI C IIePBIYHO-MHOKECTBEHHBIM
MeTaXpPOHHBIM PAKOM Te/la MaTKM U PAKOM MOJIOUHOI XKeJIe3bl.
3n0KayecTBeHHbIe omyxomu. 2020;10(4):38-46. DOI: 10.18027/2224-
5057-2020-10-3

2 Ywccos B.J., Crapuuckuii B.B., Ilerposa I'B. (pexn.) Cocrostne
OHKOJIOTM4ecKoll momouiy Hacenenuto Poccun B 2011 rozry. M.:
MHIVOMN nm. ITA. Tepuena; 2012.

3 JIomoxxuposa A.C., bexrepesa C.A., Axcenosa VI.A. Ananus
BBDKMBAEMOCTH OOIbHBIX TIEPBIYHO-MHOXXECTBEHHBIMMU OITyXO/IAMMU
PenpOyKTUBHOI CHCTeMbI Y JKeHIiH B Yensabunckoit o6mactn Ha
THOMY/IALMOHHOM ypoBHe. BecTHMK Poccuitckoro HayqHOro IieHTpa
pentrenopagnonoruu. 2020;20(4):39-61.

4 bexrepesa C.A., Baxxenun A.B., [lomoxxuposa A.C.
OnuaeMmuonornyecKye aCeKThl HepPBUYHO-MHOKECTBEHHOTO PaKa
MOJIOYHOJ1 JKe/le3bl Ha OCHOBE aHajM3a BbDKMBaeMoCTu. OHKOIOTHA.
Kypnan um. TLA. Tepuena. 2020;9(2):48-52.

5 ITymxapes A.B., ITymkapes B.A., Tanee M.T., Viamaiino A.A.,
Cynran6aesa H.J., Mycus IILV. n gp. [lepBUIHO-MHOXXeCTBEHHBII
MeTaXPOHHBIN PaK, aCCOLMMPOBAHHBII ¢ MyTalueil B rene BRCA-1
(cmy4ait B KIMHMYECKOIT IpaKTHKe). [TOBOMKCKIMIT OHKOMOTMYeCKMIL
BeCcTHMK. 2021;12(1):43-49.

6  Sultanbaev A.V,, Menshikov K., Musin Sh., Nasretdinov A., Sultan-
baeva N., Menshikova I, et al. Territorial manifestation features of
multiple primary malignant neoplasms in carriers of germline muta-
tions in the BRCA 1 gene in Republic of Bashkortostan. J Clin Oncol.
2022;40(16_suppl):e22523. DOI: 10.1200/JC0O.2022.40.16_suppl.
€22523

7 Hawkins M., Bhatia S., Henderson T.O., Nathan P.C., Yan A., Teepen
J.C., et al. Subsequent primary neoplasms: risks, risk factors, surveil-
lance, and future research. Pediatr Clin North Am. 2020;67(6):1135—
54. DOI: 10.1016/.pcl.2020.07.006

8  KongY, Li]J, Lin H, Liang X., Zhou X. Landscapes of synchronous
multiple primary cancers detected by next-generation sequenc-
ing. FEBS Open Bio. 2022;12(11):1996-2005. DOI: 10.1002/2211-
5463.13491

9  Fraumeni J.F, Curtis R.E., Edwards B.K., Tucker M.A. Introduction.
In: Curtis R.E., Freedman D.M., Ron E,, et al. (eds) New malignan-
cies among cancer survivors: SEER Cancer Registries, 1973-2000.
Bethesda: National Cancer Institute; 2006, pp. 1-8.

10 Prixos M.IO., ITonskos B.I. Ananus ocHOBHBIX MOKa3aTeneit
OHKOJIOTMYEeCKOI oMo Hacenmenuio Poccyn. Borpocsr oHKomormm.
2015;61(5):750-2.

11 Iynbko E.JI., Baxxenun A.B., [llanasapos H.A. CoBpemenHoe
COCTOsIHME PO6/IEMBI PA3BUTIS IEPBUYHO-MHOKECTBEHHBIX
3/7I0Ka4eCTBEHHBIX OITyXo7iei (0630p /mmTeparypbl). MexxyHapOHbII
SKYPHA IPUKIaIHBIX ¥ QYH/IAMEHTaIbHBIX McCTefoBanmit. 2015;(10-
3):503-6.

12 Kanpun A.Jl., Crapunckuii B.B., Illaxsagasa A.O. (pex.) CocTosinne
OHKOJIOIMYeCKOIl oMoty HaceneHnuto Poccun B 2021 ropry. M.:
MHUOMN um. ILA. Tepuiena dunman ®PI'BY «HMUL pagyuonorum»
Munszpasa Poceu; 2022.

13 Adjei Boakye E., Wang M., Sharma A., Jenkins W.D., Osazuwa-Peters
N., Chen B, et al. Risk of second primary cancers in individuals
diagnosed with index smoking- and non-smoking- related cancers. J
Cancer Res Clin Oncol. 2020;146(7):1765-79. DOI: 10.1007/s00432-
020-03232-8

14 Schuller H.M. The impact of smoking and the influence of other fac-
tors on lung cancer. Expert Rev Respir Med. 2019;13(8):761-9. DOI:
10.1080/17476348.2019.1645010

15 Maomao C., He L., Diangin S., Siyi H., Xinxin Y., Fan Y,, et al. Cur-
rent cancer burden in China: epidemiology, etiology, and prevention.
Cancer Biol Med. 2022;19(8):1121-38. DOI: 10.20892/j.issn.2095-
3941.2022.0231

225



0630p nuTepaTypbl

226

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Larsson S.C., Carter P, Kar S., Vithayathil M., Mason A.M., Michaéls-
son K., et al. Smoking, alcohol consumption, and cancer: A mendelian
randomisation study in UK Biobank and international genetic
consortia participants. PLoS Med. 2020;17(7):¢1003178. DOI: 10.1371/
journal.pmed.1003178

Recalde M., Davila-Batista V., Diaz Y., Leitzmann M., Romieu I, Freis-
ling H., et al. Body mass index and waist circumference in relation to the
risk of 26 types of cancer: a prospective cohort study of 3.5 million adults
in Spain. BMC Med. 2021;19(1):10. DOI: 10.1186/s12916-020-01877-3
Vaidya R, Till C., Greenlee H., Hershman D.L., Unger ].M. Trends

in obesity prevalence among patients enrolled in Clinical Tri-

als for obesity-related cancers, 1986 to 2016. JAMA Netw Open.
2022;5(10):€2234445. DOI: 10.1001/jamanetworkopen.2022.34445
Copur M.S., Manapuram S. Multiple primary tumors over a lifetime.
Oncology (Williston Park). 2019;33(7):629384. PMID: 31365752.
Katirachi S.K., Grenlund M.P, Jakobsen K.K., Gronhoj C., von Buch-
wald C. The prevalence of HPV in oral cavity squamous cell carcinoma.
Viruses. 2023;15(2):451. DOI: 10.3390/v15020451

Cavers D., Duff R, Bikker A., Barnett K., Kanguru L., Weller D, et

al. Patient and GP experiences of pathways to diagnosis of a second
primary cancer: a qualitative study. BMC Cancer. 2021;21(1):496. DOL:
10.1186/512885-021-08238-0

Turcotte L.M., Liu Q., Yasui Y., Henderson T.O., Gibson T.M.,
Leisenring W, et al. Chemotherapy and risk of subsequent malignant
neoplasms in the childhood cancer survivor study cohort. J Clin Oncol.
2019;37(34):3310-9. DOI: 10.1200/JCO.19.00129

Berrington de Gonzalez A., Curtis R.E., Gilbert E., Berg C.D., Smith
S.A., Stovall M., et al. Second solid cancers after radiotherapy for breast
cancer in SEER cancer registries. Br ] Cancer. 2010;102(1):220-6. DOI:
10.1038/s.bjc.6605435

Dracham C.B., Shankar A., Madan R. Radiation induced secondary
malignancies: a review article. Radiat Oncol J. 2018;36(2):85-94. DOI:
10.3857/r0j.2018.00290

Leone G., Pagano L., Ben-Yehuda D., Voso M.T. Therapy-related leuke-
mia and myelodysplasia: susceptibility and incidence. Haematologica.
2007;92(10):1389-98. DOI: 10.3324/haematol.11034

Azarova AM., Lyu Y.L,, Lin C.P, Tsai Y.C,, Lau ].Y., Wang J.C,, et al.
Roles of DNA topoisomerase II isozymes in chemotherapy and second-
ary malignancies. Proc Natl Acad Sci USA. 2007;104(26):11014-9.
DOI: 10.1073/pnas.0704002104

Groot H.J., van Leeuwen EE., Lubberts S., Horenblas S., de Wit R.,
Witjes J.A., et al. Platinum exposure and cause-specific mortality
among patients with testicular cancer. Cancer. 2020;126(3):628-39.
DOI: 10.1002/cncr.32538

Menbimkos K.B.,, ITymkapes A.B., Cynran6aes A.B., ITyuikapes

B.A., Illapudpraymes VI.A. PayonspynypoBaHHas aHIMOCAPKOMA
BJIaTa/IMIA: K/IMHWYECKII CTy4ait. KpeaTnBHasA XUPYPris ¥ OHKO/MOTHA.
2020;10(2):143-8. DOLI: 10.24060/2076-3093-2020-10-2-143-148

Inskip P.D., Ries L.A., Cohen R.J., Curtis R.E. New malignancies
following childhood cancer. In: Curtis R.E., Freedman D.M., Ron E.,

et al. (eds) New malignancies among cancer survivors: SEER Cancer
Registries, 1973-2000. Bethesda, MD: National Cancer Institute; 2006,
Pp. 465-482.

Konsapuua J1.B., Komerosa B.B., bukees 10.B., Xoxnosa C.B.,
Popmonos B.B. PajyonnympoBaHHas aHIMOCapKOMa MOJIOYHOI
JKeTIe3bl: 0COOEHHOCTH MATHOCTUKY 1 JIedeHust (OIicaHne
K/IMHMYECKOTO C/Tydast 1 JaHHbIe MuTepaTyphl). OMmyXo/m )eHCKOoi
penpoxyKTuBHOII cuctempl. 2020;16(2):38-43. DOI: 10.17650/1994-
4098-2020-16-2-38-43

Blok J.M., Groot H.J., Huele E.H., de Wit R., Horenblas S., Nuver J.,

et al. Dose-dependent effect of platinum-based chemotherapy on the
risk of metachronous contralateral testicular cancer. ] Clin Oncol.
2021;39(4):319-27. DOI: 10.1200/JCO.20.02352

Tibana T.K., Santos R.ET., Ardo Filho A., Bacelar B., Martins L.A., de
Souza R.O,, et al. Detection of additional primary malignancies: the
role of CT and PET/CT combined with multiple percutaneous biopsy.
Radiol Bras. 2019;52(3):166-71. DOI: 10.1590/0100-3984.2018.0024
Tie J., Kinde I, Wang Y., Wong H.L., Roebert J., Christie M., et al. Cir-
culating tumor DNA as an early marker of therapeutic response in pa-
tients with metastatic colorectal cancer. Ann Oncol. 2015;26(8):1715-
22. DOI: 10.1093/annonc/mdv177

Tie J., Cohen J.D., Lahouel K., Lo S.N., Wang Y., Kosmider S., et al.
Circulating tumor DNA analysis guiding adjuvant therapy in stage

1I colon cancer. N Engl ] Med. 2022;386(24):2261-72. DOI: 10.1056/
NEJMo0a2200075

Tie J., Wang Y., Tomasetti C., Li L., Springer S., Kinde L, et al. Circulat-
ing tumor DNA analysis detects minimal residual disease and predicts
recurrence in patients with stage II colon cancer. Sci Transl Med.
2016;8(346):346ra92. DOI: 10.1126/scitranslmed.aaf6219

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Tanjak P, Suktitipat B., Vorasan N., Juengwiwattanakitti P, Thiengtrong
B., Songjang C., et al. Risks and cancer associations of metachronous and
synchronous multiple primary cancers: a 25-year retrospective study.
BMC Cancer. 2021;21(1):1045. DOI: 10.1186/512885-021-08766-9
Cybulski C., Nazarali S., Narod S.A. Multiple primary cancers as a
guide to heritability. Int ] Cancer. 2014;135(8):1756-63. DOI: 10.1002/
ijc.28988

Phillips K.A., Milne R.L., Rookus M.A., Daly M.B., Antoniou

A.C., Peock S., et al. Tamoxifen and risk of contralateral breast

cancer for BRCA1 and BRCA2 mutation carriers. ] Clin Oncol.
2013;31(25):3091-9. DOI: 10.1200/JC0.2012.47.8313

Malla M., Loree .M., Kasi PM., Parikh A.R. Using circulating tumor
DNA in colorectal cancer: current and evolving practices. ] Clin Oncol.
2022;40(24):2846-57. DOI: 10.1200/JCO.21.02615

Vogelstein B., Kinzler K.W. Cancer genes and the pathways they control.
Nat Med. 2004;10(8):789-99. DOI: 10.1038/nm1087. PMID: 15286780.
Rahman N. Realizing the promise of cancer predisposition genes.
Nature. 2014;505(7483):302-8. DOI: 10.1038/nature12981

Ghose A., Bolina A., Mahajan L, Raza S.A., Clarke M., Pal A,, et al.
Hereditary ovarian cancer: towards a cost-effective prevention strategy.
Int J Environ Res Public Health. 2022;19(19):12057. DOI: 10.3390/
ijerph191912057

Neven P, Punie K., Wildiers H., Willers N., Van Ongeval C., Van Bug-
genhout G, et al. Risk-reducing mastectomy in BRCA carriers: survival
is not the issue. Breast Cancer Res Treat. 2020 Jan;179(1):251-2. DOL:
10.1007/s10549-019-05440-4

Jefters L., Reid J., Fitzsimons D., Morrison P.J., Dempster M. Interven-
tions to improve psychosocial well-being in female BRCA-mutation
carriers following risk-reducing surgery. Cochrane Database Syst Rev.
2019;10(10):CD012894. DOI: 10.1002/14651858.CD012894.pub2
King M.C., Marks ].H., Mandell ].B. Breast and ovarian cancer

risks due to inherited mutations in BRCA1 and BRCA2. Science.
2003;302(5645):643-6. DOI: 10.1126/science.1088759
Michaelson-Cohen R., Cohen M.]., Cohen C., Greenberg D., Shmueli
A., Lieberman S., et al. Real world cost-effectiveness analysis of popula-
tion screening for BRCA variants among Ashkenazi jews compared
with family history-based strategies. Cancers (Basel). 2022;14(24):6113.
DOI: 10.3390/cancers14246113

LiJ.,, Zhao B., Huang T., Qin Z., Wang S.M. Human BRCA pathogenic
variants were originated during recent human history. Life Sci Alliance.
2022 Feb 14;5(5):¢202101263. DOI: 10.26508/1s2.202101263

Ormond K.E., Cho M.K. Translating personalized medicine using new
genetic technologies in clinical practice: the ethical issues. Per Med.
2014;11(2):211-22. DOI: 10.2217/pme.13.104

Marshall E. Intellectual property. In a flurry of metaphors, justices
debate a limit on gene patents. Science. 2013;340(6131):421. DOI:
10.1126/science.340.6131.421

Jung K.Y., Kim S.M., Kim M.]., Cho S.W., Kim B.W,, Lee Y.S., et al.
Genotypic characteristics and their association with phenotypic
characteristics of hereditary medullary thyroid carcinoma in Korea.
Surgery. 2018;164(2):312-8. DOI: 10.1016/j.surg.2018.03.018

Melmon K.L., Rosen S.W. Lindau's disease. Review of the literature
and study of a large kindred. Am ] Med. 1964;36:595-617. DOI:
10.1016/0002-9343(64)90107-x

Cybulski C., Nazarali S., Narod S.A. Multiple primary cancers as a
guide to heritability. Int ] Cancer. 2014;135(8):1756-63. DOI: 10.1002/
1jc.28988

Ranola J.M.O., Tsai G.J., Shirts B.H. Exploring the effect of ascertain-
ment bias on genetic studies that use clinical pedigrees. Eur ] Hum
Genet. 2019;27(12):1800-7. DOI: 10.1038/s41431-019-0467-5

Lynch PM., Pande M. Refining risk estimates in hereditary non-
polyposis colorectal cancer: are we there yet? JNCI Cancer Spectr.
2020;4(5):pkaa030. DOI: 10.1093/jncics/pkaa030

Pilarski R., Burt R., Kohlman W.,, Pho L., Shannon K.M., Swisher

E. Cowden Syndrome and the PTEN hamartoma tumor syndrome:
systematic review and revised diagnostic criteria. ] Natl Cancer Inst.
2013;105(21):1607-16. DOI: 10.1093/jnci/djt277

Sutcliffe E.G., Stettner A.R., Miller S.A., Solomon S.R., Marshall

M.L, Roberts M.E., et al. Differences in cancer prevalence among
CHEK? carriers identified via multi-gene panel testing. Cancer Genet.
2020;246-247:12-7. DOI: 10.1016/j.cancergen.2020.07.001

Choe J.H., Kawase T, Xu A., Guzman A., Obradovic A.Z., Low-Calle
A.M, et al. Li-Fraumeni syndrome-associated dimer-forming mutant p53
promotes transactivation-independent mitochondrial cell death. Cancer
Discov. 2023 Apr 17:0F1-24. DOI: 10.1158/2159-8290.CD-22-0882
Kimura H., Klein A.P,, Hruban R.H., Roberts N.J. The role of inherited
pathogenic CDKN2A variants in susceptibility to pancreatic cancer.
Pancreas. 2021;50(8):1123-30. DOI: 10.1097/MPA.0000000000001888

Creative Surgery and Oncology, Volume 13, No. 3, 2023



0630p nuTEpaTypbI

59

60

61

62

63

64

65

66

67

68

Arslan Ates E., Alavanda C., Demir S., Keklikkiran C., Attaallah W.,
Ozdogan O.C., et al. Mutation spectrum of familial adenomatous
polyposis patients in turkish population: identification of 3 novel
APC mutations. Turk ] Gastroenterol. 2022;33(2):81-7. DOI: 10.5152/
tjg.2021.201068

Campos EG., Martinez C.A.R., Sulbaran M., Bustamante-Lopez L.A.,
Safatle-Ribeiro A.V. Upper gastrointestinal neoplasia in familial adeno-
matous polyposis: prevalence, endoscopic features and management. J
Gastrointest Oncol. 2019;10(4):734-44. DOI: 10.21037/jgo0.2019.03.06
Soons E., Siersema P.D., van Lierop L. M.A, Bisseling T.M., van Kou-
wen M.C.A., Nagtegaal I.D,, et al. Laboratory variation in the grading
of dysplasia of duodenal adenomas in familial adenomatous polyposis
patients. Fam Cancer. 2023;22(2):177-86. DOI: 10.1007/s10689-022-
00320-1

Stanich PP, Pearlman R., Hinton A., Gutierrez S., LaDuca H., Hampel
H., et al. Prevalence of germline mutations in polyposis and colorectal
cancer-associated genes in patients with multiple colorectal polyps.
Clin Gastroenterol Hepatol. 2019;17(10):2008-15.e3. DOI: 10.1016/j.
cgh.2018.12.008

Murphy A., Solomons J., Risby P, Gabriel J., Bedenham T., Johnson
M, et al. Germline variant testing in serrated polyposis syndrome. J
Gastroenterol Hepatol. 2022;37(5):861-9. DOI: 10.1111/jgh.15791
Volkov N.M., Yanus G.A., Ivantsov A.O., Moiseenko E.V., Matorina
0.G., Bizin 1.V, et al. Efficacy of immune checkpoint blockade in
MUTYH-associated hereditary colorectal cancer. Invest New Drugs.
2020;38(3):894-8. DOI: 10.1007/s10637-019-00842-2
Abdelmaksoud-Dammak R., Miladi-Abdennadher 1., Amouri A., Tahri
N., Ayadi L., Khabir A., et al. High prevalence of the ¢.1227_1228dup
(p.Glu410GlyfsX43) mutation in Tunisian families affected with
MUTYH-associated-polyposis. Fam Cancer. 2012;11(3):503-8. DOI:
10.1007/s10689-012-9543-5

Lubbe S.J., Di Bernardo M.C., Chandler I.P, Houlston R.S. Clinical
implications of the colorectal cancer risk associated with MU-

TYH mutation. J Clin Oncol. 2009;27(24):3975-80. DOI: 10.1200/
JCO.2008.21.6853

Kaurah P, MacMillan A., Boyd N., Senz J., De Luca A., Chun N, et al.
Founder and recurrent CDH1 mutations in families with hereditary
diffuse gastric cancer. JAMA. 2007;297(21):2360-72. DOI: 10.1001/
jama.297.21.2360

Xicola R.M.,, Li S., Rodriguez N., Reinecke P., Karam R., Speare V., et
al. Clinical features and cancer risk in families with pathogenic CDH1
variants irrespective of clinical criteria. ] Med Genet. 2019;56(12):838-
43. DOLI: 10.1136/jmedgenet-2019-105991

REFERENCES

1

Sultanbaev A.V., Nasretdinov A.F,, Sultanbaeva N.I., Menshikov K.V.,
Musin S.L, Izmailov A.A,, et al. Sequential anticancer therapy in a
patient with metachronous primary uterine cancer and breast cancer.
Malignant tumours. 2020;10(4):38-46 (In Russ.). DOI: 10.18027/2224-
5057-2020-10-3

Chissov V., Starinsky V.V,, Petrova G.V. (ed.) State of cancer care

for population in Russia in 2011. M.: P.A Gertsen Moscow Research
Oncology Institute; 2012 (In Russ.).

Domozhirova A.S., Bekhtereva S.A., Aksenova I.A. Analysis of the
overall survival of patients with primary multiple tumors of the repro-
ductive system in women in the Chelyabinsk region at the population
level. Bulletin of the Russian scientific center of roentgen radiology.
2020;20(4):39-61 (In Russ.).

Behtereva S.A., Vazhenin A.V,, Domozhirova A.S. Epidemiological
aspects of primary multiple breast cancer based on survival analysis.
P.A. Herzen Journal of Oncology. 2020;9(2):48-52 (In Russ.) DOI:
10.17116/0nkol0og2020902148

Pushkarev A.V., Pushkarev V.A., Galeev M.G., Izmailov A.A., Sultan-
baeva N.I., Musin Sh.I, et al. Primary-multiple metachronic cancer as-
sociated with mutation in the BRCA-1 gene (case in clinical practice).
Oncology bulletin of Volga region. 2021;12(1):43-49 (In Russ.).
Sultanbaev A.V., Menshikov K., Musin Sh., Nasretdinov A., Sultan-
baeva N., Menshikova I, et al. Territorial manifestation features of
multiple primary malignant neoplasms in carriers of germline muta-
tions in the BRCA 1 gene in Republic of Bashkortostan. J Clin Oncol.
2022;40(16_suppl):e22523. DOI: 10.1200/JC0.2022.40.16_suppl.
€22523

Hawkins M., Bhatia S., Henderson T.O., Nathan P.C., Yan A., Teepen
J.C., et al. Subsequent primary neoplasms: risks, risk factors, surveil-
lance, and future research. Pediatr Clin North Am. 2020;67(6):1135—
54. DOI: 10.1016/.pcl.2020.07.006

Kong Y., LiJ., Lin H., Liang X., Zhou X. Landscapes of synchronous
multiple primary cancers detected by next-generation sequenc-

KpeatnsHasa xupyprua n onkonorus, Tom 13, N 3, 2023

11

12

13

14

15

17

18

19

20

21

22

23

24

25

26

27

28

29

ing. FEBS Open Bio. 2022;12(11):1996-2005. DOI: 10.1002/2211-
5463.13491

Fraumeni J.E, Curtis R.E., Edwards B.K., Tucker M.A. Introduction.
In: Curtis R.E., Freedman D.M., Ron E,, et al. (eds) New malignan-
cies among cancer survivors: SEER Cancer Registries, 1973-2000.
Bethesda: National Cancer Institute; 2006, pp. 1-8.

Rykov M.Yu., Polyakov V.G. Analysis of key indicators of cancer care
to the population of Russia. Problems in Oncology. 2015;61(5):750-2
(In Russ.).

Shunko E.L., Vazhenin A.V,, Shanazarov N.A. Present state of the prob-
lem development primary multiple cancer (literature review). Modern
problems of science and education. 2015;(10-3):503-6 (In Russ.).
Kaprin A.D.,, Starinsky V.V., Shakhzadova A.O. (ed.) State of cancer
care for population in Russia in 2021. P.A Gertsen Moscow Research
Oncology Institute — branch of the National Medical Research Center
for Radiology; 2022 (In Russ.).

Adjei Boakye E., Wang M., Sharma A., Jenkins W.D., Osazuwa-Peters
N., Chen B, et al. Risk of second primary cancers in individuals
diagnosed with index smoking- and non-smoking- related cancers. J
Cancer Res Clin Oncol. 2020;146(7):1765-79. DOI: 10.1007/s00432-
020-03232-8

Schuller H.M. The impact of smoking and the influence of other fac-
tors on lung cancer. Expert Rev Respir Med. 2019;13(8):761-9. DOI:
10.1080/17476348.2019.1645010

Maomao C., He L., Diangin S, Siyi H., Xinxin Y., Fan Y,, et al. Cur-
rent cancer burden in China: epidemiology, etiology, and prevention.
Cancer Biol Med. 2022;19(8):1121-38. DOI: 10.20892/j.iss1.2095-
3941.2022.0231

Larsson S.C., Carter P, Kar S., Vithayathil M., Mason A.M., Michaéls-
son K., et al. Smoking, alcohol consumption, and cancer: A mendelian
randomisation study in UK Biobank and international genetic
consortia participants. PLoS Med. 2020;17(7):e1003178. DOI: 10.1371/
journal.pmed.1003178

Recalde M., Davila-Batista V., Diaz Y., Leitzmann M., Romieu L., Freis-
ling H., et al. Body mass index and waist circumference in relation to the
risk of 26 types of cancer: a prospective cohort study of 3.5 million adults
in Spain. BMC Med. 2021;19(1):10. DOTI: 10.1186/512916-020-01877-3
Vaidya R., Till C., Greenlee H., Hershman D.L., Unger J.M. Trends

in obesity prevalence among patients enrolled in Clinical Tri-

als for obesity-related cancers, 1986 to 2016. JAMA Netw Open.
2022;5(10):€2234445. DOI: 10.1001/jamanetworkopen.2022.34445
Copur M.S., Manapuram S. Multiple primary tumors over a lifetime.
Oncology (Williston Park). 2019;33(7):629384. PMID: 31365752.
Katirachi S.K., Grenlund M.P, Jakobsen K.K., Gronhoj C., von Buch-
wald C. The prevalence of HPV in oral cavity squamous cell carcinoma.
Viruses. 2023;15(2):451. DOI: 10.3390/v15020451

Cavers D., Duff R,, Bikker A., Barnett K., Kanguru L., Weller D., et

al. Patient and GP experiences of pathways to diagnosis of a second
primary cancer: a qualitative study. BMC Cancer. 2021;21(1):496. DOI:
10.1186/s12885-021-08238-0

Turcotte L.M., Liu Q,, Yasui Y., Henderson T.O., Gibson T.M.,
Leisenring W,, et al. Chemotherapy and risk of subsequent malignant
neoplasms in the childhood cancer survivor study cohort. J Clin Oncol.
2019;37(34):3310-9. DOI: 10.1200/JC0.19.00129

Berrington de Gonzalez A., Curtis R.E., Gilbert E., Berg C.D., Smith
S.A,, Stovall M., et al. Second solid cancers after radiotherapy for breast
cancer in SEER cancer registries. Br ] Cancer. 2010;102(1):220-6. DOI:
10.1038/5j.bjc.6605435

Dracham C.B., Shankar A., Madan R. Radiation induced secondary
malignancies: a review article. Radiat Oncol J. 2018;36(2):85-94. DOI:
10.3857/r0j.2018.00290

Leone G., Pagano L., Ben-Yehuda D., Voso M.T. Therapy-related leuke-
mia and myelodysplasia: susceptibility and incidence. Haematologica.
2007;92(10):1389-98. DOI: 10.3324/haematol.11034

Azarova AM.,, Lyu Y.L, Lin C.P, Tsai Y.C,, Lau .Y., Wang J.C,, et al.
Roles of DNA topoisomerase II isozymes in chemotherapy and second-
ary malignancies. Proc Natl Acad Sci U S A. 2007;104(26):11014-9.
DOI: 10.1073/pnas.0704002104

Groot H.J., van Leeuwen EE., Lubberts S., Horenblas S., de Wit R.,
Witjes J.A., et al. Platinum exposure and cause-specific mortality
among patients with testicular cancer. Cancer. 2020;126(3):628-39.
DOI: 10.1002/cncr.32538

Menshikov K.V, Pushkarev A.V,, Sultanbaev A.V., Pushkarev V.A.,
Sharifgaliev I.A. Radiogenic vaginal angiosarcoma: a clinical case.
Creative surgery and oncology. 2020;10(2):143-8 (In Russ.) DOI:
10.24060/2076-3093-2020-10-2-143-148

Inskip P.D., Ries L.A., Cohen R.J.,, Curtis R.E. New malignancies
following childhood cancer. In: Curtis R.E., Freedman D.M., Ron E,,

227



0630p nuTepaTypbl

228

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

et al. (eds) New malignancies among cancer survivors: SEER Cancer
Registries, 1973-2000. Bethesda, MD: National Cancer Institute; 2006,
pp. 465-482.

Kolyadina I.V,, Kometova V.V,, Bikeev Yu.V., Khokhlova S.V., Rodionov
V.V. Radio-induced breast angiosarcoma: features of diagnostics and
treatment (a clinical case and literature review). Tumors of female re-
productive system. 2020;16(2):38-43 (In Russ.). DOL: 10.17650/1994-
4098-2020-16-2-38-43

Blok J.M., Groot H.J., Huele E.H., de Wit R., Horenblas S., Nuver J.,

et al. Dose-dependent effect of platinum-based chemotherapy on the
risk of metachronous contralateral testicular cancer. ] Clin Oncol.
2021;39(4):319-27. DOI: 10.1200/JCO.20.02352

Tibana T.K., Santos R.ET., Ario Filho A., Bacelar B., Martins L.A., de
Souza R.O,, et al. Detection of additional primary malignancies: the
role of CT and PET/CT combined with multiple percutaneous biopsy.
Radiol Bras. 2019;52(3):166-71. DOI: 10.1590/0100-3984.2018.0024
Tie J., Kinde I, Wang Y., Wong H.L., Roebert J., Christie M., et al. Cir-
culating tumor DNA as an early marker of therapeutic response in pa-
tients with metastatic colorectal cancer. Ann Oncol. 2015;26(8):1715—
22. DOI: 10.1093/annonc/mdv177

Tie J., Cohen J.D., Lahouel K., Lo S.N., Wang Y., Kosmider S., et al.
Circulating tumor DNA analysis guiding adjuvant therapy in stage

1I colon cancer. N Engl ] Med. 2022;386(24):2261-72. DOI: 10.1056/
NEJMo0a2200075

Tie J., Wang Y., Tomasetti C., Li L., Springer S., Kinde L, et al. Circulat-
ing tumor DNA analysis detects minimal residual disease and predicts
recurrence in patients with stage II colon cancer. Sci Transl Med.
201658(346):346ra92. DOIL: 10.1126/scitranslmed.aaf6219

Tanjak P, Suktitipat B., Vorasan N., Juengwiwattanakitti P,
Thiengtrong B., Songjang C., et al. Risks and cancer associations of
metachronous and synchronous multiple primary cancers: a 25-year
retrospective study. BMC Cancer. 2021;21(1):1045. DOI: 10.1186/
512885-021-08766-9

Cybulski C., Nazarali S., Narod S.A. Multiple primary cancers as a
guide to heritability. Int ] Cancer. 2014;135(8):1756-63. DOI: 10.1002/
1jc.28988

Phillips K.A., Milne R.L., Rookus M.A., Daly M.B., Antoniou

A.C., Peock S., et al. Tamoxifen and risk of contralateral breast

cancer for BRCA1 and BRCA2 mutation carriers. ] Clin Oncol.
2013;31(25):3091-9. DOI: 10.1200/JC0O.2012.47.8313

Malla M., Loree .M., Kasi PM., Parikh A.R. Using circulating tumor
DNA in colorectal cancer: current and evolving practices. J Clin Oncol.
2022;40(24):2846-57. DOI: 10.1200/JC0O.21.02615

Vogelstein B., Kinzler K.W. Cancer genes and the pathways they
control. Nat Med. 2004;10(8):789-99. DOI: 10.1038/nm1087. PMID:
15286780.

Rahman N. Realizing the promise of cancer predisposition genes.
Nature. 2014;505(7483):302-8. DOI: 10.1038/nature12981

Ghose A., Bolina A., Mahajan L, Raza S.A., Clarke M., Pal A,, et al.
Hereditary ovarian cancer: towards a cost-effective prevention strategy.
Int ] Environ Res Public Health. 2022;19(19):12057. DOI: 10.3390/
ijerph191912057

Neven P, Punie K., Wildiers H., Willers N., Van Ongeval C., Van Bug-
genhout G,, et al. Risk-reducing mastectomy in BRCA carriers: survival
is not the issue. Breast Cancer Res Treat. 2020 Jan;179(1):251-2. DOL:
10.1007/s10549-019-05440-4

Jeffers L., Reid J., Fitzsimons D., Morrison P.J., Dempster M. Interven-
tions to improve psychosocial well-being in female BRCA-mutation
carriers following risk-reducing surgery. Cochrane Database Syst Rev.
2019;10(10):CD012894. DOI: 10.1002/14651858.CD012894.pub2
King M.C., Marks J.H., Mandell ].B. Breast and ovarian cancer

risks due to inherited mutations in BRCA1 and BRCA2. Science.
2003;302(5645):643-6. DOI: 10.1126/science.1088759
Michaelson-Cohen R., Cohen M.J., Cohen C., Greenberg D., Shmueli
A, Lieberman S., et al. Real world cost-effectiveness analysis of popula-
tion screening for BRCA variants among Ashkenazi jews compared
with family history-based strategies. Cancers (Basel). 2022;14(24):6113.
DOI: 10.3390/cancers14246113

LiJ., Zhao B., Huang T., Qin Z., Wang S.M. Human BRCA pathogenic
variants were originated during recent human history. Life Sci Alliance.
2022 Feb 14;5(5):¢202101263. DOL: 10.26508/1s2.202101263

Ormond K.E., Cho M.K. Translating personalized medicine using new
genetic technologies in clinical practice: the ethical issues. Per Med.
2014;11(2):211-22. DOI: 10.2217/pme.13.104

Marshall E. Intellectual property. In a flurry of metaphors, justices
debate a limit on gene patents. Science. 2013;340(6131):421. DOI:
10.1126/science.340.6131.421

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Jung K.Y,, Kim S.M., Kim M.],, Cho S.W,, Kim B.W,, Lee Y.S., et al.
Genotypic characteristics and their association with phenotypic
characteristics of hereditary medullary thyroid carcinoma in Korea.
Surgery. 2018;164(2):312-8. DOI: 10.1016/j.5urg.2018.03.018
Melmon K.L., Rosen S.W. Lindau's disease. Review of the literature
and study of a large kindred. Am ] Med. 1964;36:595-617. DOI:
10.1016/0002-9343(64)90107-x

Cybulski C., Nazarali S., Narod S.A. Multiple primary cancers as a
guide to heritability. Int ] Cancer. 2014;135(8):1756-63. DOI: 10.1002/
ijc.28988

Ranola J.M.O., Tsai G.J., Shirts B.H. Exploring the effect of ascertain-
ment bias on genetic studies that use clinical pedigrees. Eur ] Hum
Genet. 2019;27(12):1800-7. DOI: 10.1038/s41431-019-0467-5

Lynch PM., Pande M. Refining risk estimates in hereditary non-
polyposis colorectal cancer: are we there yet? JNCI Cancer Spectr.
2020;4(5):pkaa030. DOI: 10.1093/jncics/pkaa030

Pilarski R., Burt R., Kohlman W., Pho L., Shannon K.M., Swisher

E. Cowden Syndrome and the PTEN hamartoma tumor syndrome:
systematic review and revised diagnostic criteria. ] Natl Cancer Inst.
2013;105(21):1607-16. DOI: 10.1093/jnci/djt277

Sutcliffe E.G., Stettner A.R., Miller S.A., Solomon S.R., Marshall

M.L,, Roberts M.E., et al. Differences in cancer prevalence among
CHEK? carriers identified via multi-gene panel testing. Cancer Genet.
2020;246-247:12-7. DOI: 10.1016/j.cancergen.2020.07.001

Choe J.H., Kawase T., Xu A., Guzman A., Obradovic A.Z., Low-Calle
A.M,, et al. Li-Fraumeni syndrome-associated dimer-forming mutant
P53 promotes transactivation-independent mitochondrial cell death.
Cancer Discov. 2023 Apr 17:0F1-24. DOI: 10.1158/2159-8290.CD-
22-0882

Kimura H., Klein A.P,, Hruban R.H., Roberts N.]. The role of
inherited pathogenic CDKN2A variants in susceptibility to
pancreatic cancer. Pancreas. 2021;50(8):1123-30. DOI: 10.1097/
MPA.0000000000001888

Arslan Ates E., Alavanda C., Demir S., Keklikkiran C., Attaallah W,
Ozdogan O.C., et al. Mutation spectrum of familial adenomatous
polyposis patients in turkish population: identification of 3 novel
APC mutations. Turk ] Gastroenterol. 2022;33(2):81-7. DOL: 10.5152/
tjg.2021.201068

Campos EG., Martinez C.A.R., Sulbaran M., Bustamante-Lopez
L.A., Safatle-Ribeiro A.V. Upper gastrointestinal neoplasia in familial
adenomatous polyposis: prevalence, endoscopic features and man-
agement. ] Gastrointest Oncol. 2019;10(4):734-44. DOI: 10.21037/
jg0.2019.03.06

Soons E., Siersema P.D., van Lierop L.M.A., Bisseling T.M., van Kou-
wen M.C.A., Nagtegaal I.D,, et al. Laboratory variation in the grading
of dysplasia of duodenal adenomas in familial adenomatous polyposis
patients. Fam Cancer. 2023;22(2):177-86. DOI: 10.1007/s10689-022-
00320-1

Stanich PP, Pearlman R., Hinton A., Gutierrez S., LaDuca H., Hampel
H., et al. Prevalence of germline mutations in polyposis and colorectal
cancer-associated genes in patients with multiple colorectal polyps.
Clin Gastroenterol Hepatol. 2019;17(10):2008-15.e3. DOI: 10.1016/j.
cgh.2018.12.008

Murphy A., Solomons J., Risby P., Gabriel J., Bedenham T., Johnson
M., et al. Germline variant testing in serrated polyposis syndrome. J
Gastroenterol Hepatol. 2022;37(5):861-9. DOI: 10.1111/jgh.15791
Volkov N.M., Yanus G.A., Ivantsov A.O., Moiseenko E V., Matorina
0O.G,, Bizin I.V,, et al. Efficacy of immune checkpoint blockade in
MUTYH-associated hereditary colorectal cancer. Invest New Drugs.
2020;38(3):894-8. DOI: 10.1007/s10637-019-00842-z
Abdelmaksoud-Dammak R., Miladi-Abdennadher I., Amouri A., Tahri
N., Ayadi L., Khabir A, et al. High prevalence of the ¢.1227_1228dup
(p-Glu410GlyfsX43) mutation in Tunisian families affected with
MUTYH-associated-polyposis. Fam Cancer. 2012;11(3):503-8. DOI:
10.1007/510689-012-9543-5

Lubbe S.J., Di Bernardo M.C., Chandler I.P,, Houlston R.S. Clinical
implications of the colorectal cancer risk associated with MU-

TYH mutation. J Clin Oncol. 2009;27(24):3975-80. DOIL: 10.1200/
JCO.2008.21.6853

Kaurah P, MacMillan A., Boyd N., Senz J., De Luca A., Chun N, et al.
Founder and recurrent CDH1 mutations in families with hereditary
diffuse gastric cancer. JAMA. 2007;297(21):2360-72. DOI: 10.1001/
jama.297.21.2360

Xicola R.M.,, Li S., Rodriguez N., Reinecke P., Karam R., Speare V., et
al. Clinical features and cancer risk in families with pathogenic CDH1
variants irrespective of clinical criteria. ] Med Genet. 2019;56(12):838-
43. DOI: 10.1136/jmedgenet-2019-105991

Creative Surgery and Oncology, Volume 13, No. 3, 2023



