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Poccus, 634050, r. Tomck, MOCKOBCKMI TpakT, 2

AHHOTauus

Llenb nccnegoBaHns — aHanva nokasaTenew 2-neTHen BbKMBAEMOCTU BOMbHbIX KONOPEKTanbHbIM Pakom
(KPP) ¢ cMHXpOHHBIMM MeTacTasamun B NeYeHb nocrie KOMOMHMPOBAHHOTO fle4YeHns C nepuonepaunoHHON
xumunotepanven. Matepuan n metoasbl. [TpoBeaeHO NUMNOTHOE NPOCMNEKTMBHOE MCCefoBaHne, B KOTOPOM
30 60onbHbIX KPP ¢ ncxogHo pesektabenbHbiMu MeTacTasamy B NeYeHb NonyynnyM KoMObnHMpoBaHHoe ne-
YyeHwue, BKoYarLlee 3 kypca HeoaabtoBaHTHoW xmmuoTtepanun FOLFOXIRI B coveTaHum ¢ ueTykcumabom
unu 6esaum3ymabom (B 3aBMCUMOCTM OT MyTaLMOHHOIO cTaTyca reHoB cemencTea RAS), pagvkansHoe Xu-
pyprudeckoe nevenuve n 3 kypca agbtoBaHTHou xummotepanun FOLFOXIRI. AHanua 2-neTHnx pesynsratos
KOMBUHMpPOBaHHOrO fiedeHns 6onbHbIX KPP ¢ CMHXPOHHBIM MeTacTatM4yeckMmM NopaxxeHuem neyeHn npea-
CTaBMeH C y4ETOM OCHOBHbIX KMMHUKO-MOPEONOrM4ecKknx XxapakTepmMcTuK onyxoneeoro npouecca. Pesynb-
TaTbl. B TeyeHve 2-neTtHero nepvoga HabnogeHus nporpeccmpoBaHmne BbigBneHo Y 7 (23,3 %) 6onbHbIX,
BKMOYaa meTtactatudeckoe nopaxeHue nevenn — 4 (13,3 %) 1 MHOXeCTBEHHblE MeTacTasbl B nerkne — 3
(10 %). PeunamBoB B 30HE pe3ekuunn KALKU 1 neveHn He Obino. OT nporpeccrpoBaHus 3abonesaHns ymep
1 (3,3 %) 6onbHou. [iByxneTHAs Ge3peumnansBHas 1 obLuas BbhkMBaemMoCTb coctasuna 76,7 n 96,7 % coot-
BETCTBEHHO. ¥ BOMbHbIX C pacnpoOCTPaHEHHOCTLIO MEPBUYHON ONyXomnu ypT4 BbbKMBAEMOCTb Obina 3HauMo
HWXe OTHOCUTENbHO 60omnbHbIX € YypT3 — 44,4 1 88,2 % cootBeTcTBEHHO (p=0,015). MNpwn oTCyTCTBUN MeTacTa-
30B B numdatnyecknx yanax ypNO BbrkmBaemocTb coctasuna 100 %, a npy ypN2 goctoBepHO CHmpkanacb
0o 50 % (p=0,016). BerkmBaemocTb 60mnbHbIX Npy Hanuuun 1-3 metactas3oB B nedeHn gocturna 94,1 %,
npu 7—11 metacTtasax 6bina 3Haummo Huke — 50 % (p=0,02). 3akntoueHue. [NepronepaymoHHas Xxummore-
panus y 6onbHbIX KPP ¢ ncxogHo pesektabenbHbIMM CUHXPOHHBIMU MeTacTazamu B neveHb obecnevmsaeT
obHapexmBatoLme nokasaTenn 2-neTHen BbKMBAaEMOCTH, KOTOPas HaxoauTcs B MPSIMOM 3aBUCUMOCTU OT
pacnpocTpaHeHHOCTY OMyXOrneBoro npotecca.

KnioueBble cnoBa: KOHOpeKTaHbHI:Iﬁ PakK, MeTacTa3bl B Ne4YeHb, NnepuonepaumoHHasd XxmMmmoTepanus,
TapreTHasa Tepanusa, BbhKMBaeMOCTb.

#=7 Lo6poaeesB Anekcel FOpbeBu4, dobrodeev@oncology.tomsk.ru
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Abstract

The purpose of the study was to analyze the 2-year survival rates in colorectal cancer (CRC) patients with
synchronous liver metastases after combined modality treatment including perioperative chemotherapy. Mate-
rial and Methods. A pilot prospective study included 30 colorectal cancer patients with initially resectable liver
metastases, who received combined modality treatment including 3 courses of neoadjuvant chemotherapy with
FOLFOXIRI in combination with cetuximab or bevacizumab (depending on the mutational status of the RAS
family genes), radical surgery and 3 courses of adjuvant chemotherapy with FOLFOXIRI. The 2-year survival
rates in colorectal cancer with synchronous liver metastases were analyzed on the basis of the main clinical and
morphological characteristics of the tumor. Results. Within 2-years of follow-up, disease progression occurred in
7 (23.3 %) patients, including liver metastases in 4 (13.3 %) and multiple lung metastases in 3 (10 %) patients.
There were no relapses in the area of intestinal and liver resection. One patient (3.3 %) died from disease progres-
sion. The 2-year recurrence-free and overall survival rates were 76.7 % and 96.7 %, respectively. The survival
rate was significantly lower in patients with ypT4 primary tumor than in patients with ypT3 tumor (44.4 % and
88.2 %, respectively, p=0.015). In patients without lymph node metastases ypNO, the survival rate was 100 %,
and in patients with ypN2, the survival rate decreased to 50 % (p=0.016). The survival rate reached 94.1 % in
patients with 1-3 liver metastases, and it was 50 % in patients with 7-11 metastases (p=0.02). Conclusion.
Perioperative chemotherapy in CRC patients with initially resectable synchronous liver metastases provides
encouraging 2-year survival rates, which are directly dependent on the extent of the tumor.

Key words: colorectal cancer, liver metastases, perioperative chemotherapy, targeted therapy, survival.

AKTYyaJIbHOCTH

Komopekranpubiii pak (KPP) sBnsercs omHo# u3
HauboJee pacpOCTPAHEHHBIX OIYXOJEBBIX MMaTONO-
TUIl B MUPE U €XKETOJHO MPUBOIUT K CMEPTH OKOJIO
1 M1 GonbHBIX. [Ipu 3TOM BO MHOTHX CTpaHax HaOIrO-
JaeTcsl HeYKIIOHHBIH pocT 3aboneBaemoctt KPP cpemmn
sty Mostooro Bo3pacta [ 1]. Meractasst KPP B neuenb
SIBJISTFOTCSI OCHOBHBIM HETaTUBHBIM (DaKTOPOM ITPOTHO-
32 U CMEPTHOCTH, TIOCKOJIbKY COXpaHEHUE (PYHKIIUU
[EYCHU TIPU HAJIMYUHA METACTa30B B MEUEHU BIUSET
Ha BEDKHBACMOCTh W Ka4e€CTBO KU3HU OOIBHBIX [2].
W3BecTHO, YTO paguKambHAs PE3eKIUs TIEUCHOUHBIX
METACTa30B YBEIUYUBACT MEIUAHY BBIKUBAEMOCTHU
00pHBIX J10 15 Mec [3]. B ¢BsA3u ¢ 3THM B HacToOsIIIIEe
BpEMSI XHUPYPTrUUYECKOE JISYCHNE METAaCTa30B B TICYCHb
CUMTACTCS CAUHCTBEHHOUW MOTCHIIMAIBLHO H3JICUU-
BaroLIEH ONIMEN, KOTOPasi B COYETAHUU C CUCTEMHON
XUMHUOTEpanuei mo3BOJISIET MOBBICUTH S-JETHIOIO
BbDKUBaEeMOCTh 10 50—70 % [4]. OxHako, HECMOTpPS
Ha IOCTUKEHUS B COBPEMEHHOM ITPOTHBOOITYX0JIEBOM
JIEKapCTBEHHOM Tepanuu, Mpy HE TOIAIOIINXCS pe-
3EeKIIMHM METacTa3aX MeJuaHa BEDKHBAEMOCTH OOIb-
Hbix KPP ne npessimaer 16-24 mec [5]. C nozuuuii
YIYUIICHUS PE3YIHTATOB JICUCHHUS METACTAaTHIECKOTO
KPP (MKPP) npenmnoxen MexIuCIUIITHHAPHBIN MO/
XOJI, BKIIIOYAIOIINI OMepaTUBHOE BMELIATEILCTBO,
XHUMHOTEPAITHIO ¥ SMOOJIN3AITUIO BOPOTHOM BEHBI, IIPH

6

UCIIOJIb30BAHUU KOTOPOTO 3-JIETHSISI BEDKHBAEMOCTh
yBenuuena 10 60-86 % [6, 7].

Bwmecte ¢ Tem, cieayer OTMETHTB, YTO TOIBKO y
25 % OGOIBHBIX BOZMOYKHO BHITIONTHEHUE PAHKATEHON
onepanud, a B 50—60 % B 30HE pPE3EeKITUU MIEUCHH pa3-
BHUBaeTCs peuuaus [8, 9]. YuuTeiBas 3T0, OKa3aHUA
K PE3eKIMH MEYCHOUYHBIX METACTa30B CO BPEMEHEM
nepecMmarpuBatorcs. Ecnu panee Oobliie yduTHIBa-
THCh (DAaKTOPBI, CBS3aHHBIE C OITYXOJIbIO (KOJINYECTBO,
pa3Mep MeTacTa3oB, OJHO- WJIH OuI00apHOE IMOo-
paxkeHHe MeYeHU), TO B MOCIEIHUE TOABI OCHOBHOE
BHUMaHHE yrensieTcs OymylieMy OCTaTKy IMapeHXH-
MBI TIEYEHH, H PE3eKTA0CIBHOCTh OTPENIENSIETCS KaK
BO3MOKHOCTH BBIMOJIHUTH MonHyio (RO) pesexuuro
C COXpaHEHHEM JOCTAaTOYHOTo 00beMa peMHaHTa [4,
10]. Kpome Toro, mpu BEIOOpE JIeueOHOI cTpaTernu Ha
JIOOTIEPAIIMOHHOM dTarle JOTIOIHUTEIHHO OLIEHHBAIOT-
cs Takue (paKTopbI MPOTHO34, Kak AU PepeHIInpOBKa
NEPBUYHOMN OIYXOJIH, COCYAUCTAs! ¥ IEPUHEBPajIbHAS
WHBa3Wsl, HATMYUE WIH OTCYTCTBUE BHEIMEUEHOYHBIX
METacTa3oB, YPOBEHb PAKOBO-3MOPHOHAIHLHOTO aHTH-
I'€Ha, a B [I0CJICONEePalMOHHOM ITEPUOJIC — IIOPAKEHHE
TUM(aTUYECKHUX Y3JI0B BOPOT MIEUCHH H MTOJIOKUTEIb-
HBIH Kpail pezekunu [11, 12].

B paMkax KOMOWHHPOBAHHOTO JICUCHHUS 0CO00€E
3HAUCHHE TPHJIACTCS TAKOMY MPOTHOCTHYECKOMY
(hakTOpy, KaKk OTBET OIyXOJIH Ha XuMHUoTepanuio. [To-
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KNMHWYECKUE UCCIIEOOBAHUA

Ka3aHO, 4TO MPOTrPECCUPOBAHUE OIMYXOJIM BO BpPEMs
HeoaabroBaHTHOW xumuotepanuu (HAXT) sBrusercs
HE3aBUCHMBIM KPUTEPHEM CHIYKEHUS S-TIeTHEH BEIKHU-
BAaE€MOCTH OTHOCHTENBHO TakuX 3(P(EeKTOB JeueHHs,
KakK cTaOMIIM3alus U perpecc omyxoiu, — 8 % mpoTus
30 u 37 % coorBerctBeHHo [13]. IIpu 3TOoM BBIOOP
pexXuMa XUMHUOTEPANTUA M TApTETHBIX MpenaparoB
WrpaeT OCHOBOTIOJIATAIOUIYIO POJb B MHHUIIMALIMU
JICUEHUS] ¥ NMPUBOAMT K YIYUIIEHUIO KaK HEIoCpes-
CTBEHHBIX, TaK W OTAAJEHHBIX ero pe3ynsraroB. [1o
TAaHHBIM PaHIOMHU3UPOBaHHOTO HccaenoBanus ATOM,
y OOJIBHBIX C TUKUM THIIOM TeHOB KRAS mpuMeHeHune
pexuma FOLFOX + merykcumal B cpaBHEHUH C
FOLFOX + 6eBanu3ymad m03BOJIMIIO 3HAYUMO TOBbI-
CUTB KIIMHUKO-peHTTeHoIorrueckuii (+16 %) u maro-
Mophonorngeckuii (+26 %) orseT omyxonu [14].

OueBuIHO, YTO HHTECHCUDUKALINS TPOTHBOOITYX0-
JIEBOTO JIEYEHMSI MOXKET YIYUIIUTh UCXOJ y JaHHON
KaTeropuu 00JIhHBIX. MeTaaHam3, 00001aronuii pe-
synerarel uccnenoBannii CHARTA, OLIVIA, STEAM,
TRIBE u TRIBE2, moka3an moctoBepHOE MPEBOC-
xonctBo Tpuruiera FOLFOXIRI + Gearu3ymab Haj
nyrieTaMu + OeBaru3ymMad 1o TaKkuM ITOKa3aTelsiM,
KaK OOBbEKTUBHEIN OTBET OITyXOJIH, PE3eKTa0CIEHOCTD,
oOmiast u Oe3peruauBHas BDKUBAEeMOCTh [15]. ¥V
6ombHBIX MKPP ¢ WfRAS ipn 10GaBiIeHUH K TPHILIETY
FOLFOXIRI antuVEGF-areHToB ObUIM MOJTyYEHBI
aHaJOTHYHbIE pe3yibTarhl [ 16]. OmHako TOKCHIHOCTh
[IPH HCTIOIH30BAaHUH TPUILIETOB OXKHIAEMO OKa3aslach
BBIIIE, YEM Y AYIUIETOB, YTO TpeOyeT TIIATEIbHOTO
oTOopa OOJBHBIX HA JAHHBIN BU/T JICYCHUSI.

Takum oOpasom, 6omeHBIe KPP ¢ Meracrarnue-
CKHM TOpa)X€HWEM IMEYEHU TPEICTaBIAIOT CO0O0i
FEeTEPOTeHHYIO TPYIIY C OOJIBIIMM KOJIUYECTBOM
(hakTOpOB, BIMAIOUIMX Ha HEMOCPEICTBEHHBIC U OT-
JTAJICHHBIE Pe3yIIBTaThl ICYSHHUsI, KOTOPBIE /IO KOHIIA He
OTIpeICIICHBI M TPEOYIOT MaTbHEHIITNX UCCIICIOBAHNH.
B wactHoCTH, 10 CHX TTOp OCTaeTCss HEU3yUEHHOM poilb
HAXT B koMOMHUpPOBaHHOM JICUCHUHU PE3EKTA0EIIb-
HBIX NedyeHouHbIX MeTacta3oB KPP mo mokazarensm
BBDKHBAEMOCTH OOJIBHBIX, YTO M SIBUJIOCH TIEITBIO Ha-
IIeTO MCCIIE0BAHUS.

Leap ucejenoBaHns — aHalIu3 MOKa3aTesel
2-neTHe! BEKUBAEMOCTH OOJIbHBIX KOJIOPEKTaIbHBIM
pakoMm (KPP) ¢ cHHXpOHHBIMH METaCTa3aMH B ITCUCHD
rocJie KOMOMHHUPOBAHHOTO JIEYEHHUS C TIEPHOTIEpaIl-
OHHOM XMMHUOTEPANUEHM.

MarepuaJj 1 MeTObI

B nmunoTHOE MpoCneKTUBHOE MCCIIeI0OBAHNE, KOTO-
poe IPOBOAUTCSA B OTACICHIH a0OMUHAIBHOW OHKO-
noruu HUUN onkonorun Tomckoro HUMI] ¢ 2020 .,
BkitoueHo 30 6ompHBIX MKPP ¢ cHHXpOHHBIM MTopaske-
HHUEM TTe4eHu. B paMkax KOMOMHUPOBAHHOTO JICUEHHIS
BceM OonbHBIM mpoBoamiock 3 kypca HAXT c uc-
nonb3oBanueM peskuma FOLFOXIRI. B 3aBucumoct
OT MYTAI[MOHHOI'O CTaTyca IeHOB ceMmeicTBa RAS
JOTIOJTHUTEIBHO HA3HAYAIUCh TAPreTHBIE ar€HThl —
netykcumabd nmubo OGeBaruzymabd. [lo 3aBeprneHun

CUBUPCKIM OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 5-14

MPEAONEPALUOHHOTO JICUCHUS BBITONHIOCH Paau-
KaJIbHO€ XHPYPTHUECKOE JIedeHHe (CUMyIbTaHHaS
pe3eKIus NepBUYHON OIMyXOJIA i METAcTa30B B Ie4e-
HU). B mocneonepannoHHoM nepuojie NpoBOAUIIOCH
3 Kypca aJbIOBAaHTHOM XMMHOTEpANUH MO CXEMeE
FOLFOXIRI, HO 06€3 HCIONBb30BaHHUSI TapTEeTHBIX
npernaparoB. Pe3ynbrarsl mo HemocpencTBeHHON -
(heKTHBHOCTH U TIEPEHOCHUMOCTH TIEpHONICPAIIOHHON
xumuotepanuu y 6onbHbIX MKPP ¢ cuHXpoHHBIMH
METacTa3aMH B TMeYeHb OBLIN MPEICTaBICHBl HAMH
panee [17].

B Hacrosimieil ctaTbe Mbl IPUBOJUM aHAJIU3
2-neTHel BbDKHBaeMocTH OonbHBIX MKPP ¢ mopa-
JKEHHEM TT€YeHH, KOTOPBI ObLT BBHITIOTHEH C yUETOM
CHEeNYIOIUX KPUTEPUEB: YaCTOTA U CPOKHU PA3BUTHUSA
PeLUINBOB, METACTa30B U JIETAIBHBIX UCX0/10B. CTa-
TUCTHYECKast 00paboTka MaTepralia MpOBOANIACH TPU
nomoru mporpammel STATISTICA v.10 (StatSoft Inc.,
USA). KpuBbie BEBDKHBaeMOCTH OOTHHBIX CTPOIIHCH
B cOoOTBETCTBUU ¢ MeTojioM Karmana—Maitepa. Jlns
CpaBHEHUS KPUBBIX BBDKHBAEMOCTHU puMeHsiics «Log
rank test». CTaTHCTUYECKH 3HAYMMBIMHU CUMTAJIHChH
paznuuust npu p<0,05.

PesyabTarsl

[Tocne 3aBepieHNsI KOMOMHUPOBAHHOTO JICUCHHS
B Te€UEHHE 2-JIETHETO TIepHO/Ia HAOIIOCHHS TPH3HAKH
nporpeccupoBanus 3a00meBaHus BEISIBICHBY 7 (23,3 %)
6ompHBIX. CleayeT OTMETUTH, YTO BO BCEX CIIydasx
3apEruCTPUPOBAHBI OTJJAJICHHBIC TeMaTOTCHHBIC METa-
crazbl—y 4 (13,3 %) G0JIBHBIX OTMEYAIOCh TOPaXKEHHE
nedeHy, y 3 (10 %) — MHO)KeCTBEHHBIE METACTa3blI B
nerkue. PennayBa B 30He pe3eKINU IEPBUYHOM OITy-
XOJIA B KUIIKE M METACTATUYCCKUX y3JIOB B MEUCHU
BEISBIICHO HE ObLT0. [IByXITeTHss Oe3peliuinBHAS BbI-
JKUBaeMOCTh cocTaBmia 76,7 % (puc. 1). [loBropabIe
paaMKallbHbIC BMEIIATEIbCTBA HA TIEUYCHH YIaIoCh
BhIOJHUTE 3 (10 %) O0JIbHBIM, B HACTOSIIEE BPEMS
OHM HaXOJATCS IMOJl TUHAMUYECKUM HaOIIOJCHHEeM
0e3 IPHU3HAKOB IPOTpeCcCHpOBaHMs. JIeTabHBIN HCXO
passwics B 1 (3,3 %) cayuae — gepe3 12 mec mocie
3aBepIleHNs] KOMOMHUPOBAHHOTO JICUSHHUS Y OOJILHOTO
C OTCYTCTBHEM YyBCTBUTEIBHOCTH K MPOBOIUMOMY
JIEKapCTBEHHOMY IMPOTHBOOITYXOJIEBOMY JICYCHHUIO.
TakuM 00pa3oM, TBYXJIETHSS OOIIasi BBDKUBAEMOCTD
6ompHBIX gocturia 96,7 % (puc. 2).

JlomomHUTENEHO OBLI MPOBE/ICH aHATHN3 2-JIeTHEH
0e3peruanBHON BBDKUBAEMOCTH 00ipHBIX MKPP B
3aBHCHMOCTH OT TATOMOP(OITOTUIECKOH pacrpocTpa-
HEHHOCTH TIEPBUYHOHN OITYXOJTH, TOPAKEHHUS TMM(paTH-
YEeCKHX Y3JI0B M KOJIMYECTBA METACTATHUECKUX Y3JI0B
B ITICUYCHM (Ta0JINIIA).

[Ipu cpaBHEHNN pe3yabTAaTOB JICUCHHUS BBIABIICHA
npsiMasi 3aBUCHMOCTh MEXJy TOKa3aTelIsIMH BbI-
KUBAEMOCTH M PacHpOCTPaHEHHOCTHIO MEPBUYHON
omyxonu B kutike (puc. 3). [lokazano, uto mo mepe
YBEJNWYCHHS TITyOUHBI MHBA3UH OITYXOJH TPOUCXOIUT
CHIDKCHUE IMOKa3aTelel BhKuBaeMocTH. Tak, y 0011b-
HBIX ¢ YpT4 BeDKMBaeMOCTh cocTaBuiia Juib 44,4 %
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Fig. 2. Overall 2-year survival of patients.
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Ta6nuua/Table

Mokasarenu 2-neTHen 6e3peLnoUBHON BblkuBaemocTn 6onbHbix MKPP B 3aBUCMMOCTH OT
pacnpocTpaHeHHOCTU ONyXOsieBOro npowuecca

The 2-year relapse-free survival rates for patients with mCRC depending on the extent of the tumor

[Tapamerpsl/Parameters
T2 (n=4)
Kpurepuit ypT/ypT category T3 (n=17)
T4 (n=9)
NO (n=10)
Kpurepwuit ypN/ypN category NI (n=14)
N2 (n=6)
Kputepuii ypM 1-3 (n=17)
(KOJTMYECTBO METAcTa30B)/ 4-6 (n=5)

ypM category (number of metastases)  7—11 (n=8)

Hpnmeqarme: TabNuIa COCTaBICHA aBTOpaMH.

Note: created by the authors.

8

Cpasuenne/Comparisons (p)

BrokuBaeMocTh/
Survival Touxu Cpa]?HeHI/ISI/ D
Comparisons
100 % T2 vs T4 0,07
88,2 % T3 vs T4 0,015
44,4 % T2 vs T3 0,48
100 % NO vs N2 0,016
71,4 % N1 vs N2 0,339
50 % NO vs N1 0,07
94,1 % 1-3 vs 7-11 0,02
60 % 4-6 vs 7-11 0,682
50 % 1-3 vs 4-6 0,065
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1 ObljIa 3HAYMMO HUKE OTHOCHTEIBHO OONBHBIX C
ypT3 — 88,2 % (p=0,015).

AHaJIOTUYHBIE PE3YNBTATHl MOJYYEHBI TIPH CO-
MOCTaBICHUN JTUMPOTEHHOTO pacHpoCTpaHeHUS
OITyXOJICBOTO Tpoliecca u 2-JeTHEH Oe3peruIuBHOM
BbDKHBaeMocTH (puc. 4). [1pu otcyTcTBUM MeTacTa3oB
B mMpatraeckux y3nax ypNO BBDKHBaeMOCTh OblIa
HauOosee Boicokoi — 100 %, a y 00JIbHBIX ¢ TIOpaske-
HueM JuMdarndeckux y3noB ypN1 u ypN2 s1oT mo-
Kazarenb cHu3miIcs 10 71,4 u 50 % cooTBETCTBEHHO.
[Ipu 5TOM pa3HuIa B BEDKUBAEMOCTH OONBHBIX ¢ YpNO
u ypN2 DOCTHUTIIA CTaTUCTUICCKON JOCTOBEPHOCTH
(p=0,016). Ananu3 BIUSHUS OIyXOJIEBOM HATPy3KH
MEYCHH Ha BBDKMBAEMOCTH TOKa3zai (puc. 5), 4To
[IpH HATHYUH 1—-3 MeTacTaTHYeCKUX Y3JI0B B TIEUECHU
BBDKHBaeMOCTh gocturia 94,1 %, omHako 1o mepe
YBEJIMYCHHS KOJMYECTBA METAcCTa30B B IME€YEHB [0

CUBUPCKIM OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 5-14

7—11 3aukcHpOBaHO 3HAYUMOE CHIDKEHHE JaHHOTO
nokazaressi — 110 50 % (p=0,02).

Takum 00pa3oM, MOXKHO BBIICTUTH Psifi (haKTOPOB
NPOTHO3a, KOTOPBIE CBSI3aHbI C OJIATONPHUATHBIM HC-
xonoM y 00mbHBIX MKPP ¢ CHHXpOHHBIMU UCXOIHO
pe3ekTabenbHBIMI MeTacTa3aMi B TedeHb. Hamu
YCTaHOBJIEHO, YTO MTPU KOMOMHHUPOBAHHOM JICUEHUH C
[IEPUOIIEPALMOHHON XUMHOTEPAIIUEH JIydIlIne T10Ka-
3arenu 2-IeTHel 0e3peluIMBHOI BBDKUBAEMOCTH pe-
THUCTPUPOBAIHCH Y OOIBHBIX C PACTIPOCTPAHEHHOCTHIO
MIEPBUYHOM omyxonn yp12—-3, craTrycoM perHoHapHBIX
mumMpoxomtektopoB ypNO-1 u Hammuuem He 6omnee 3
METacTaTU4YECKHUX Y3JI0B B IEUECHH.

O6cy:xneHue
Jleuenne 6onbHBIX MKPP ¢ cHHXpOHHBIMU MeTa-
CTa3aMu B [IEYCHb TPEOyeT MYJIBTUAMCIUIIITHAPHOTO
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M0JIX0/1a, KOTOPBI 3aKIIIOYAETCs B COUETAaHUH arpec-
CHUBHOW XHPYPTHUECKOW TAKTHKU C 3(PeKTHBHOM
CHUCTEMHOW NMPOTUBOOMYXOJEBON JEKAPCTBEHHOU
Tepamnuei, B TOM YMclie OCHOBaHHON Ha OMomMapkepax
[18]. Pe3exius nmeueHu siBISIETCS OCHOBHBIM METOJIOM
JIEYCHHS JTAHHBIX OONBHBIX W TMO3BOJSET AOOUTHCS
5-neTHel BBDKUBaeMOCTH Oosee ueM B 32 % cirydaes
OTHOCHUTENIbHO XuMuoTepanuu — 9 % [19, 20]. Oxunako
B TEUEHHE I0/1a IOCJIe ONEPATUBHOIO BMEIIATENbCTBA
y 3HAYUTEITHHOTO YKCiIa OOJHHBIX HAOIIONAETCS pe-
LIUINB B TIEUYEHU, YTO MTOTICPKHUBAET CYIIECTBYIOITHE
OTpPaHWYEHMS TPU UCTIOIB30BAaHUU XHUPYPTrUUECKOTO
METOJIa B CAMOCTOSITEILHOM BHJie [21] 1 cBUIETEb-
CTBYET O HEOOXOIMMOCTH UHTEHCU(UKAITUH JICUCHHS
3a CUET MPOBE/ICHMS XUMHUOTEPAITNH HA PAa3HBIX dTaItax
KOMOMHHPOBAHHOM Teparnu.

Buenpenne HAXT B pyTHHHYIO KIMHHYECKYIO
npakTtuky y 6oneHbIx MKPP nmMeer psin HecomHeH-
HBIX TIPEUMYIIECTB, HO TaK)Ke MOXKET MIPUBOJIUTH U K
OTIpe/IeNIeHHBIM HeTaTUBHBIM MOcIeAcTBUsAM. C OHOM
ctoponbl, HAXT mo3BOJsSI€T OLICHUTHh YyBCTBUTEIIb-
HOCTB OIYXOJIM K IPOBOIUMOMY JICUCHHIO, IOOUTHCS
O00OBEKTHBHOTO OTBETA, IEPEBECTH MPOIIECC B PE3EK-
Ta0eIhbHOE COCTOSHHE M 00ECMeYnTh KOHTPOIh 3a
MHUKpPOMETAacTa3aMH, a TAK)Ke UCKIIIOYUTh KaTeTOPHIO
OOJIBHBIX C PaHHUM MPOTPECCHUPOBAHMEM Ha JTarle
MIOJTOTOBKH K OINepaTuBHOMY jeueHuto [22, 23]. C
IpyToit cToponsl, B pe3ynsrate HAXT ¢ ucmnomis3o-
BaHMEM OKCAIMIUIATHHA W MPUHOTEKaHa BO3MOXKHO
MOBBIIIEHNE YAaCTOThl TOKCHYECKUX MOpaKeHUM
MEYCHH, BKIIOYAs CUHYCOUAAIBbHYIO OOCTPYKIHIO U
CTEaTOTeNAaT!T, YTO, B CBOIO OYepeib, IPUBOJIUT K
YBEJIMYEHHIO TIEPHOTIEPAIMOHHBIX OCIIOKHEHHH.

[To naHHBIM paHAOMHU3UPOBAHHOT'O UCCIIETOBAHMS
EPOC (EORTC 40983) nmoxa3ano, uro npu KPP ¢
pe3eKTadenbHBPIMA METacTa3aMH B TI€YCHb TIepHOTIe-
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panmoHHast xumuorepamnus o cxeme FOLFOX4 no-
BBIIIAET O€3peLUINBHYIO 3-JIETHIOIO BEIKUBAEMOCTh
OTHOCHTENIBHO XHPYPrHYECKOTo JiedueHus — 35,4 vs
28,1 % [24]. Kpome Toro, CpaBHUTEIHHBIN aHATU3
3 pekTUBHOCTH HEOATBIOBAHTHOHN (B TOM YHCIEC
NEePUOTIEPALIMOHHON) ¥ TOJIBKO aIbIOBAHTHON XUMHO-
tepanuu npu MKPP nipogemMoHcTprpoBall yBeTuueHue
oOmeit BeokuBaemoct B rpynne HAXT no 47,2 mec
OTHOCHUTEJILHO a/IbIOBAaHTHON XUMHUoTepanuu — 38,1
Mec [25]. Cnenyer OTMETHTb, UTO yaydlIeHHe 00mIei
BBDKHMBAEMOCTH ACCOLIMMPOBAHO C TAKUMHU IIPOTHOCTH-
yeckuMH (pakropamu, Kak Bo3pacT OonbHBIX 2049
net, ypoBeHb PDA >30 Hr/mi1, mOpaskeHne OIMyX0bIo
NPaBO CTOPOHBI TOJCTOM KHUILKH, U30JUPOBAHHBIC
METacTasbl B [IEYEHb M OTPULIATEIbHBIC KPasi PE3eKLINN
nedeHu. Bmecrte ¢ TeM, HeCMOTps Ha OOJIBIIIOE KO-
YeCTBO MPOBEIEHHBIX HCCIIEOBaHNM, OCTAIOTCS BO-
MPOCHI 110 BBIOOPY ONTUMAaIbHOTO KOJIMYECTBA KypCOB
Y PSKUMOB CUCTEMHON XUMHO- U TAPTETHON Teparum,
0COOEHHO Yy OONBHBIX C NCXOJHO PE3eKTaOeIbHBIMH
MeTacTa3aMu B IeueHsb [23, 26].

B namem nccnenoBanu npu KOMOMHUPOBAHHOM
JICYCHUH C NEPUOIIEPALOHHON XUMHUOTepanuei 1o-
CTUTHYTHI OOHAIIC)KUBAIOIINE TTOKA3aTeNId 2-JIETHEH
Oe3penuIMBHON U 00IIeH BbDKHMBaeMOCTH — 76,7 u
96,7 % COOTBETCTBEHHO, UTO, B LIEJIOM, COIIaCyeTCs
C JIUTEpaTyPHBIMU JTaHHBIMU. Hamu moaTBepkaeHo,
9TO BBDKUBAEMOCTEL 00MpHBIX MKPP ¢ mopakennem
TICYCHN HAXOUTCS B IPSIMOM 3aBHCUMOCTH OT pacIipo-
CTPaHEHHOCTH NEPBUYHOMN OITyXOJIH B KHIIKE (10 KpH-
tepusiM ypT u ypN), a TakxKe OT OITyX0JI€BOH HArpy3KH
nedyeHu. B ciyyasix nporpeccupoBanus 3a001€BaHMs,
MIPH YCIIOBUU COOJIOIEHNSI aKTHBHOTO MOHUTOPHHTA
COXpaHsEeTCs] BOBMOYKHOCTD JIJISl pEPe3eKIUil eueH .
Tak, y 3 u34 (13,3 %) 60MBHBIX C IPOTrPECCUPOBAHUEM
B BHJE IOBTOPHOTO METACTaTUYECKOTO IOPAXKCHUS
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KINMAHUYECKUE UCCNEOOBAHUA

[I€YEHU HAMHU BBITIOJIHEHBI TOBTOPHBIE pe3eKUnU. Bbl-
00p arpeccuBHON XUPYPTUIECKON TAKTHKHU B JAHHBIX
CITy4asx 0OyCIIOBJICH TEM, YTO TICPBUYHBIC PE3CKIINH
IeUYeHu OBLIM BBIIOJHEHBI IIOCJIE HEOa bIOBAaHTHOM
XUMUOTAPreTHOU Tepanmuu U HOCHIU OpPraHocoxpa-
HSIOIUI Xapakrep.

3axkioueHue
VY GonbabIX KPP ¢ CHHXpOHHBIMH HCXOIHO pe-
3eKTa0eIbHBIMI METACTa3aMHM B II€UCHb IIPOBEICHHE
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AHHOTauuA

BBeneHue. Ha gaHHbI MOMEHT ponb NMdaaeHIKTOMUK NpU NepBON cTagum paka aHaomeTtpust (P3) otxogut
Ha BTOPOW MnnaH, ycTynas buoncmm cTopoxeBbix NMMdoy3noB. C y4eTOM HOBbIX AaHHbIX 006 ynyylleHun Bbl-
XMBaeMOCTU Y BObHBLIX BLICOKOTO pycka MMM OreHHOro MetactasupoBaHus Npu NpoBeAEHNM NOMHOLIEHHOW
Ta30BOW 1 NOSICHUYHON NUMEaAEHIKTOMUN U TEHAEHLMUN K PECTAANPOBAHMIO AAaHHOW KOropThl 6OMbHBLIX BO
BTOPYH CTaZMI0 B COOTBETCTBMM C HOBOW knaccudmkaumen FIGO 2023 npobnemMa BbINONMHEHUSI TOSICHUYHOM
NMMdaaeH3KTOMNM BHOBb CTAHOBUTCSI akTyanbHow. Llenb nccnegoBaHns — CpaBHUTENbHbIN aHanus3 uc-
Nonb3yeMblX XMPYPrmyeckmx 4OCTYNOB NPW BbINOMHEHUN MOSCHUYHOW MMM aneHaKToMumn Y 6onbHbIX PO ¢
aKLEHTOM Ha HeJocTaTku U nNpenmMyLecTBa kaxaoro. Matepuan u metoabl. PeTpOCNekTUBHO Npou3BeneH
aHanu3 nctopuin 6onesHn 122 naumeHTok, npoonepupoBaHHbix B MMKHL, um. C. M. BoTkMHa no nosoay
paka sHaoMeTpusi. B uccnegoBaHve BKIOYEHbBI NALMEHTKM, KOTOPbIM Obifv BbINOMHEHbBI XMPYPruyeckme Bme-
waTtenscTBa B 06beMe Ta3oBol 1 NOSCHUYHOW NMMAaAEHIKTOMUM, TMCTEPIKTOMUMN NOCPELACTBOM YETLIPEX
XUPYPruyeckmx AOCTYNOB: nanapoTomMHoro (n=28), nanapockonuyeckoro TpaHcabgomuHanbHoro (n=30),
nanapockonuyeckoro 3abptolwmnHHoro (n=41) n poboT-accucTMpoBaHHoro 3abptomHHoro (n=23). MNpoBo-
OWNCst CpaBHUTENbHbLIN aHanM3 creayrLmMx nokasartenen: uHaekca Macchl Tena 6onbHbIX, AMMTENbHOCTM
onepaumu, KonmyecTBa yaareHHbIX Ta30oBbIX U NapaaopTanbHbIX NMMOoy3noB, YacToTel goctukenus Il n
IV ypoBHel nMM@oanCCEKLMIN, YacTOTbl MHTPa- U NOcrneonepaumoHHbIX OCMOXHEHUIA, KONMYecTBa KOMKO-
[OHeNn B nocrneonepawlmoHHOM Meproge 1 4acToTbl NEPEBOAOB B OTAENEHME peaHMMauMn U UHTEHCUBHON
Tepanuu. Pe3ynbTtathl. [10 cpaBHEeHWO ¢ ApyrMun noarpynnammn xmpyprudyeckne BMmeLlaTenscTsa, npoBo-
OnMble NOCPeacTBOM ManapoCKONMYecKoro 3abproLUMHHOMO AOCTYNa, XapakTepusoBanucb HavMeHbLUEn
ONUTENbHOCTBLIO Onepauun, BbICOKOW YacTOTOM AOCTMXeHU IV ypoBHS numdoguccekumm n npyuemnemMbiM
YPOBHEM UHTPA- U NOCMEonepaLnoHHbIX OCMOXHEHWIA. 3akntoveHue. 1o AaHHbIM HaLlero uccneqoBaHus,
Hanbonee BbIUIPbILLHBIMU XapakTepUCTMKaMmM Npu BbIMOMHEHUM NMOSICHUYHOW NuMmdaneHakToMumn obnaaan
nanapocKoNMYecknii 3abpHoLLNHHbBINA JOCTY.

KnioueBble croBa: napaaopTanbHas nuMdaaeHaKToMus, po6oT-accCMCTUpOBaHHas NMUMMaaeH3IKTOMMUS,
peTponepuToHeanbHasa NMMdaaeHIKTOMUS, 3a6PIONHHAA MMM ageH3IKTOMUSA, pak 3HAOMETPUS.
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Abstract

Background. To date, the role of lymphadenectomy in stage | endometrial cancer has been relegated to
the background in favor of sentinel lymph node biopsy. Taking into account the new data on the improved
survival in patients at high risk of lymph node metastasis after pelvic and para-aortic lymphadenectomy and
the tendency to upstaging in accordance with the new FIGO 2023 classification, the problem of performing
para-aortic lymphadenectomy becomes relevant again. The study objective: a comparative analysis of
surgical accesses used in performing lumbar lymphadenectomy in endometrial cancer patients with an
emphasis on the disadvantages and advantages of each surgical approach. Material and Methods. Medical
records of 122 endometrial cancer patients treated at the S. P. Botkin Moscow Medical Scientific Center were
retrospectively analyzed. The study included patients undergoing pelvic and para-aortic lymphadenectomy,
and hysterectomy through four surgical access methods: laparotomy (n=28), laparoscopic transabdominal
(n=30), laparoscopic retroperitoneal (n=41) and robot-assisted retroperitoneal (n=23). The following parameters
were compared between the subgroups: body mass index of patients, duration of surgery, number of
removed pelvic and para-aortic lymph nodes, frequency of achieving lll and IV levels of lymphadenectomy,
frequency of intra- and postoperative complications, length of hospital stay in the postoperative period, and
frequency of transfers to intensive care unit. Results. Compared with other subgroups, surgery performed
via laparoscopic retroperitoneal access was characterized by the shortest duration of surgery, high frequency
of achieving level IV lymphadenectomy and acceptable level of intra- and postoperative complications.
Conclusion. Laparoscopic retroperitoneal access was found to have greatest advantageous in performing

lumbar lymphadenectomy.

Key words: para-aortic lymphadenectomy, robot-assisted lymphadenectomy, retroperitoneal

lymphadenectomy, endometrial cancer.

Beenenne

B Poccuiickoit denepanuu, no AaHHBIM Ha-
IIMOHAJBHOTO KaHIep-peructpa 3a 2023 r., pax
SHJIOMETPHSI 3aH5UT BTOPOE MECTO B CTPYKTYpe 3a00Jie-
BaeMocTH 3HO jxeHCKOH penpoyKTUBHON CHCTEMBI,
yCTynast JIMIIb paKy MOJIOUHOM skenessl [2]. B 70 %
CJIy4aeB pak dHJOMETPHs BBIABIISIIOT HA PAHHUX CTa-
musx [1]. CormacHO KIMHHUYECKUM PEKOMEHIAIIUSIM
Munzapasa PO, npu I cragum 3a6oneBanus nokazaHo
XHPYPruuecKoe BMELIAaTeIbCTBO, 00BEM KOTOPOTO 3a-
BHCHUT OT CTENIEHN NHBA3WUU OITyXOJIH B MUOMETPHI 1
ee ructonorunyeckoro Tumna [3, 4]. O6menpru3HaHHbIM
00BEMOM OIlepalty SBISETCS THCTEPIKTOMHUS, TOTIA
Kak BOTIPOC O pOJIH TUM(aJeHIKTOMHH BCE €Ille 0CTa-
€TCs TUCKYCCHOHHBIM.

Panee cuutanoch, 4To NMMQanEHIKTOMUS IPU
nedeHnu | craanuu paka 3HIOMETPHS BBITIOIHSIET OTHO-
BPEMEHHO J1Be (PYHKLUH — JICYEOHYIO ¥ CTaAUPYIOLIYIO,
MOCTIeTHSISI TIO3BOJISIET ONPEAEITUTD HEOOXOAUMOCTb U
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PEeXXHM aIbIOBAaHTHOTO JIEYEHNS, UTO, B CBOIO OUEPE/Ib,
YIIy4IlIaeT IPOrHO3 NaurueHToK. OHAKO 110 Mepe HAKo-
IUICHUS] KITMHUYECKUX JAHHBIX HAMETHIIACH TeHCHIMS
K JIeacKaaliiy o0beMa TUM(OIHUCCEKIINH IIPH PAaHHUX
cranusix 3aboneBanust. Tak, B 2009 r. mo pe3yasraram
JBYX MacIITaOHBIX PAHIOMH3UPOBAHHBIX UCCIIEI0Ba-
Huil (ASTEC study u aBropckoi#t rpymmer Benedetti
Panici et al.) npu nepBoit ctaguu paka dHIOMETPHUS
muM(pageHIKTOMUN OblLTa OTBEACHA UCKITIOYUTEILHO
CTaIupYyoLIasi PoJib, B CBSI3U C OTCYTCTBUEM BIMSIHUSA
Ha 00111y10 1 Oe3penANBHYIO BBKHBaeMOCTh. boiee
TOTO, yaaJIeHHE TUM(OY3TIOB OBIJIO ACCOITMHPOBAHHO
¢ OoJIbIIIeH YaCTOTOM HHTPA- U MOCIIEONEPAHTOHHBIX
ocyiokHeHni. B 2016 1. Oblia BHeApeHa TEXHOJIO-
rusi ouoricun cropokeBbix nuMpoysnos (bCIIY) ¢
IpUMEHEHHEM (IIyOPECLEHTHON BM3yalu3alluy, B
CBSI3M C YEM BCTaJl BOMPOC O BOSMOKHOCTH 3aMEHBI
mumpanenskromun Ha BCJIY mpu paHHUX cTamusx
3aboneBanus [5]. Yike k 2022 . aBTOPUTETHBIE MEXKY-
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KNMHWYECKUE UCCIIEOOBAHUA

HapoJHble MEIMLHMHCKUE COOOLIECTBA, TAKUE KaK
ESMO u ESGO, npuznanu bCJIY nonHoueHHOM anb-
TEePHATUBON JUM(aTeHIKTOMHIH TPH TIEPBOH CTaTUN
paka 3HJI0MeTpUs. PeKoMeH1allii 0CHOBBIBAINCH Ha
BBICOKOM UyBCTBUTEIBHOCTH METOAA, MUHUMAILHOU
WHBA3WBHOCTH BMEIIATEIbCTBA, a TaKkKe ObLTH 00Y-
CJIOBJIEHBI OTCYTCTBUEM HOBBIX PAHIOMU3UPOBAHHBIX
KIIMHUYECKUX HMCCIE0BaHUN, KOTOPbIE MOITIH OBl
CBUJIETEILCTBOBATh O MPEUMYIIECTBAX CUCTEMHOM
mumboauccekyn [6-9].

BriocnenctBum pe3ymnbTaThl UCCIEAOBAHUNA 00
OTCYTCTBUU BIUSHUSA JTUM(DaTCHIKTOMUHN Ha BBDKH-
BaeMOCTb OBIJIM TOABEPTHYTHI KPUTHUKE, OCHOBHBIC
TE3UChl KOTOPOH YKa3bIBaJId Ha MOTPEUIHOCTH B JU-
3aifHe MCCIJIeIOBAaHUN W HU3KUI MPOIEHT MallueHTOK
BBICOKOTO prcka B BbiOopke [10, 11]. Ha manusbIif
MOMEHT B HAayYHOW JUTEpaType OMyOJIMKOBaHBI
JaHHBIE 00CEPBALIMOHHBIX HCCIIEIOBAHUH, COITIACHO
KOTOPBIM UMEHHO IOJTHAs (Ta30Basi W MOSICHHYHAS)
nuMbaeHIKTOMUS Y OOJIBHBIX TIEPBOI CTaanel paka
SHJIOMETPHSI BLICOKOTO PUCKA TUM(OTeHHOTO MeTacTa-
3UpPOBAHUsS ObUIA ACCOIUUPOBAHA CO 3HAYUTEIBHBIM
yAy4IlIeHueM 00IIel BEKHBAEMOCTH 0 CPABHEHHIO
¢ BCJIY [12]. Kpome Toro, B HacTosIiee BpeMs BO
BCEM MUPE MTPOBOATCS PaHAOMHU3UPOBAHHbIE KIIMHHU-
YeCKUe MCCIe/I0BaHNs, HallpaBIEHHbIE HA U3yUeHHE
TepaneBTHIeCKol YPPEKTUBHOCTH CUCTEMHOMN JTNM-
(haIeHIKTOMIY TIPY HAYATIBHBIX CTAIUSIX 3a00I€BaHS
Y TAIMEeHTOK BBICOKOTO prcka [13—15].

B Hacrosimiee BpeMst OAX0A K JISUEHUIO MEPBOM
CTaJUH paKa SHAOMETPHS BHICOKOTO pUCKa MOTU(H-
nupyercs. B 2023 . FIGO Obina ormyOiukoBaHa HOBast
Kiaccu(uKaIus paka 3HIOMETPHS, COTIIACHO KOTOPOi
oTpeielIeHre CTaInY 3aBUCUT HE TOJIBKO OT aHATOMHU-
YECKUX XapaKTEPUCTUK OMYXOJIH, HO U OT TUCTOTUIIA
1 MYTaLIMOHHOTO cTaTyca. B cOOTBETCTBUU ¢ HOBOU
KJIAaCCU(HUKAIMEN OITyXOJH C arpeCCHBHBIM THCTOJO-
TUYECKUM MOATUIIOM C UHBa3Uel B MUOMETPUH TENEPD
OTHOCSITCSI KO BTOPOI CTaAnH 3a00JIeBaHusl, a HE K TIep-
BOI, Kak cuutajnock panee. [IpubnuzurensHo 15-20 %
MaIMEHTOK C MEePBOHAYAIBHO JUATHOCTUPOBAHHOM [
CTaJIuei MoIIeKaT pecTaJupOBaHHIO, YTO 00YCIOBIIH-
BaeT HEOOXOAMMOCTb BBITIOIHEHUS TMM(PaJICHIKTOMHH
B TA30BOM W MOSICHUYHOM oOmactsix [16].

Taxum 00pa3om, mpodireMa TEXHIUECKUX aCTIEKTOB
BBITIOJTHEHUS MTOJIHOIIGHHOHW JIMM(BaJICHIKTOMUU 10
YPOBHSI IOYEYHBIX COCYZIOB BHOBB ITPUOOPETAET aKTy-
aIbHOCTh. M3 uncia Xupypruueckiux BMEIIaTeNIbCTB,
BBITIOTHSIEMBIX ¥ OHKOTHHEKOJIOTHYECKAX OOJBHBIX,
MTOSICHUYHAS TUM(PaIeHIKTOMHISI CYUTAeTCs Hanbosee
CJIO’KHBIM 3TaloM C TEXHUYECKOH TOYKH 3pEHHS.

M3HauanpHO METOAMKA BHIMOIHEHUSI TOSICHUYHON
muM(pageHIKTOMUN B HAYYHOU JUTEpaType 00CykK-
Jlajack JUUIb NPU JaMapoOTOMHOM JOCTYIIE, KOTOPBIX
o0ecrieunBal HEOOXOAUMYIO PAUKAIBLHOCTh Orepa-
LMK U He TpeOOBall CIEIUAIBHBIX JaapoCcKoIye-
CKUX HaBBIKOB. OJIHAKO JaHHBINA OCTYN OBLI CBS3aH
CO 3HAUMUTEJIbHOM TpaBMaTU3allue TKaHEH, B CBSI3U C
YeM COIMPOBOXKIAJICS BEICOKUM PHCKOM OCIIOKHEHHUI
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Y JUTUTEILHBIM TIEPUOJIOM BOCCTaHOBICHUS. [lepBhie
CpPaBHUTEIbHBIE WCCIIEOBAHUS JAaapOTOMHOTO H
JIATapOCKOIIMYECKOTO JOCTYIOB MPH JIEYEHUH paka
sHjoMeTpust Obuth onyOinkoBanbl B 1990-x rr. Ha
HAYaJIbHOM 3Tare BHEJIPCHUS MaJOWHBAa3UBHBIX TEX-
HOJIOTHIA TPUMEHSUICS UCKITFOUUTEITHHO TPAHCIEPUTO-
HeaJbHBIN Janapockonuueckuil nocryn. [IpumepHo B
TO K€ BpeMs JUIsl 1apaaopTaIbHOMN JIMMQPOANCCEKINN
CTaJIM UCTIOJIL30BATh ¥ 3a0PIOIIMHHBIN 1ocTy. OaHU-
MU 13 TIEPBBIX €70 HaYaJIl BHEAPSATH OHKOYPOJIOTH ITPH
OMOTICHH TIOUEK, a BMOCIEICTBUHU NPHU BBITOTHEHUH
Ta30BOH U MOSCHUYHOH JTMM(paJEHIKTOMUH TIPH PaKe
MIPEICTATENbHON KeNe3bl U TEPMUHOTCHHBIX OITyXO-
nsix. [o3mHEe 3Ty METOMKY CTaI UCTIONB30BaTh JJIs
JIeYeHus paka 1meku marku. JlanpHeliee pa3BuTre
XUPYPTUUECKUX TEXHOJOTUN MPUBETIO K BHEAPEHUIO
pOOOT-acCUCTHPOBAHHBIX BMEIIATeNbCTB. Beren 3a
3TuM, yke B kKoHile 2000-X I'T., OHKOTMHEKOJIOTH MPOo-
BEJTH TTePBbIC POOOT-aCCHCTU-POBAHHBIC 3a0PIOIITHH-
HbIe TMM(aTeHIKTOMUH TIPU PaKe YHIOMETPHS U PaKe
IENWKU MaTKH.

[lo maHHBIM WCCIIEOBAaHUH, CPAaBHHUBAIONIHX
pe3ynbTaThl TUM(aTeHIKTOMUH, BHITOIHEHHBIX I10-
CPEICTBOM Pa3WYHBIX XUPYPTUUECKUX JTOCTYTIOB,
3a0pIOMUHHBIA TOJXO0Jl UMEJ PSJl MPEUMYIIESCTB.
ABTOpBI UCCIIEIOBAaHUI OTMEYANIH JIyYIyH BH3ya-
JU3ANMI0 TTapaaopTalbHBIX JIUM(OY3JI0B, yI0OHOE
pacroiokeHre HHCTPYMEHTOB, O0Jiee HU3KYTO YacTOTY
MIEPUOTIEPAITIOHHBIX OCIOKHEHHUI U MEHBIIIYIO TPaB-
MaTHUYHOCTh BMelIarenseTBa. Kpome Toro, ¢ yuerom
pacrnpoCcTpaHeHHOCTH HapyIIEHUH )KUPOBOTO OOMEHa
y OONBHBIX pPakoOM DHIIOMETPHs, 3a0PIOINHHBINA J0-
CTYII [T03BOJIsLT 00ecrieunBarh 0ojiee MOIHBIA 00beM
M} ageHIKTOMHU 110 CPABHEHHIO C TPAHCOPIOIINH-
HBIM MOJXOJOM, UYTO OLEHHUBAJIOCH MO KOJUYECTBY
yaajdeHHbIX auMdoy3noB. OQHAKO MUPOKOMY pac-
MPOCTPAHEHUIO 3a0PIOMIMHHOTO JOCTyMa MPErsT-
CTBOBAJIM TEXHUYECKHUE CIIOKHOCTH TP BHIMTOJIHEHUH
JTUMQPOIUCCEKIIMH C UCTIOIB30BAHUEM CTaHAPTHBIX
WHCTPYMEHTOB — OHITOJIIPHOTO KOATyJASTOpa U HOXK-
aut [17, 18].

PasBurtne xupyprudeckoro 000pyoBaHusl, Mpe-
CTaBJICHHOTO MHCTPYMEHTAMH 3HJI0CKOIIHYECKOTO
reMocTasa HOBOTO TOKOJIEHUsI (OUITONISIPHBIMU U YITb-
TPa3BYKOBBIMH) I HOBOU MOJIENTBbIO crcTeMbl DaVincei
Xi, 3HAYUTEIBHO YIPOCTHIIO BBIMOIHEHNE MOSICHHY-
HOU muMboauccekuun. JlanHbIe TEXHOIOTHH TT03BO-
JIWITM MCTTIONIb30BaTh YHUBEPCAIbHBIE HHCTPYMEHTHI C
BO3MO)KHOCTBIO TIEPEKITFOYCHUS PEXKIMOB KOATYIISITHH
U pe3aHusi, obecrieynBaromux dPPEeKTUBHBIA reMo-
CTa3 MOCPE/ICTBOM JI03UPOBAHHOM MMOJJaull SHEPTUH B
3aBUCHMOCTH OT CBOWCTB KOAryJupyeMol TKaHW Ha
OCHOBE U3MEPEHUS TKAHEBOTO MMITCaHCA.

Taxum 00pa3om, COBpEMEHHBIE TEXHOIOTHIECKIE
JIOCTHIKEHUS CO3JAI0T MPENIOCHUIKU JUIS TPOBEIEHUS
BCECTOPOHHETO CPABHUTEIBHOTO aHaTN3a () (hEeKTUB-
HOCTH, MPEUMYIIECTB U MOTCHIHAIBHBIX OT'PaHU-
geHni namaporomuoro (JIT), mamapockomudeckoro
Tpancadgomunansaoro (JIC), mamapockomuiaeckoro
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3abpromraHOro (JIC3) M podoT-accHCTUPOBAHHOTO
3a0prommHHOTO (PA3) MOCTYNOB MpW BHIIOTHEHUH
3a0pIOMMHHON MOACHUYHOHN TUM(paTeHIKTOMHUH.

MarepuaJ 1 MeTO/ABI

Marepuasnom ajst Hay YHOTO HCCIIEA0BAHUS TIOCITY-
Kumu 122 ucTopuu 00JIE3HN MAIIMEHTOK ¢ THarHO30M
pak Tena marku [ cragnu, nmpoonepupoBaHHbIX B Mo-
CKOBCKOM MHOTONPO(HIBLHOM HAY4YHO-KJIMHUYECKOM
uentpe uM. C.I1. borkuna 3a nepuoz ¢ 2022 o 2024 r.
B uccnenoBanue BKIHOUEHB! MALUEHTKH, KOTOPBIM
OBLIN BBHITTOJIHEHBI XUPYPrHUECKUE BMEIIATEILCTBA B
o0beMe Ta30BOW M MOSICHUYHOW TUM(aJeHIKTOMHH,
THCTEPIKTOMHUH TOCPEACTBOM YETBIPEX XUPypruye-
CKHX TOCTYIOB: jamapotomuoro (JIT; n=28), nama-
pockonuueckoro TpancadromuHanbHoro (JIC; n=30),
namapockonnueckoro 3adpromuuaoro (JIC3; n=41)
u poboT-accuctupoBaHHOrO 3a0promuHHOro (PA3;
n=23). CxeMaTHYHBIC BAPUAHTHI JTOCTYIIOB U PaccTa-
HOBKH TPOaKapoB MPEICTaBICHbI Ha puC. 1.

IIpu nanapoTOMHBIX ONEPALUIX CPEAUHHBIN pa3-
pe3 OCYLIECTBIISAIN OT JOHHOTO COYJIEHEHUS JJ0 Meue-
BUIHOTO OTPOCTKA IPYAMHBI C 00XOI0M ITyTIKa CJIEBa,
HCIOJIb30BAJIN PETPAKTOPBI, MOHO- U OHUIIOJISIPHBIE
KOAryJsiITOpbl, HHCTPYMEHT OUIOISIPHOTO TeMocTasa
LigaSure Impact. J{1s BbIIOTHEHHUS] TOSCHUYHOTO
sTana MMM(ageH’ KTOMUN paccekanu OpIOLIMHY Hal
MIPaBBIM KPaeM a0PTHI Ha paCCTOSTHUN OT Oudyprammm
MpaBoil oOIIel MOIB3AONTIHONW apTepHH A0 YPOBHS
JBEHAJATUIIEPCTHOW KWIIKH, MOOMIM30BaIN MO-
CJIC/IHIOIO KBEPXY J10 YPOBHS JICBOM [MOYEUHOMN BEHBI.
s BU3yanuzanuy napaaopTajbHON 30HBI BBINOJ-
HSUTH MOOMJIM3AIIMIO CUTMOBHJTHOM H JIEBBIX OTICIIOB
00010uHOH KUIIKH. JInM(aieHIKTOMUIO BBITOJIHSUIIN
OUIOJISIPHBIM MUHIIETOM M HOXKHULIAMHU.

[Ipu nanapocKoM4ecKuX ONepaLusix, Kak TpaHC-
a0JIOMUHANTBHBIX, TaK ¥ 3a0pIOMIMHHBIX, B Ka4eCTBE
ourossipHOTO reMocTasa npumensuin LigaSure Blunt
5 MM, KJIACCUYECKHE I'paclepbl U BUAEOIHI0CKOIHU-
yeckoe obopynosanue Gpupmsl Karl Storz. [1pu namna-
POCKOIINYECKOM TPaHCA0OMUHAIBHOM JOCTYIIE JUIs
BBITOJTHEHU S TIOSICHUYHOTO ATara JIMM(aIeHIKTOMUH
AQHAJIOTMYHBIM, KaK W MpPH JIAapOTOMHUH, 00pa3oM
paccekany OpIOIIMHY M BBIIOJHSIM MOOUIH3ALHIO
COOTBETCTBYIOIIUX OPraHOB OPIOLIHOM MOJOCTH.
[Tocne Ta3oBoro srama »HAOCKON MOMEIIAIN HaH
JIOHOM, pacceKaau OpIOLIUHY 10 XOAY MpaBoil 00-
el MOAB3JAOIHON apTepUu U aOPTHI 10 YPOBHS
JBEHAJLATUIIEPCTHON KUIIKU. BprolinHy B poeKLuu
nocneaHedt GukcupoBany K NepepHed OproUIHON
CTCHKE Pa3IUYHBIMH BapUAHTAMU JTUPTHHTOB, YTO
o0ecrieunBao aIeKBaTHYIO BU3yaIn3alHio B 00acTu
MOYEYHBIX COCY/IOB.

[Ipu 3a0prOMKHHBIX JOCTYHAaxX, KaK JalapoCKOIIH-
YECKOM, TaK U POOOT-aCCHCTUPOBAHHOM, TPOAKAPHI
yCTaHaBJIMBAJIN B ITPOEKIIUH JIEBOTO JIaTepaIbHOTO Ka-
nana. Mucydgmsuuro CO2 B 3a0pIoMMHHOE TPOCTPaH-
CTBO IIPOBOJAMJIM IO YPOBHS AaBieHUS 15 MM pT. CT.
[Tocne BBefeHN YHIOCKOTIA ¥ BU3yaIH3aIMH TPOa-
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Puc. 1. PacctaHoBka TpoakapoB Npu pasnmyHbiX
XUPYPruyecknx gocTynax.
MpumeyaHus: A — nanapoTOMHbI AOCTYN, BUL CBEPXY;
B — nanapockonuyecknin TpaHcabgoMuHanbHbIA AOCTYN, BUA,
cBepxy; C — nanapocKkonu4eckuii 3abproLLMHHbIA 4OCTYN, BUA
cBepxy; D — poboT-accnMcTMpoBaHHbIN 3abpOLLMHHBIN JOCTYM,
BUA cBepxy; E — poboT-accucTMpoBaHHbI 3a6pOLLIMHHBINA
pocTyn, Bug cboky; F — nanapockonunyeckuin 3abproLLnHHbIN
[OCTyn, BuA cOOKY; pPUCYHOK BbIMOMHEH aBTOpaMm
Fig. 1. Trocar placement for different surgical approaches
Notes: A — laparotomy approach, top view; B — laparoscopic
transabdominal approach, top view; B — laparoscopic retroperi-
toneal approach, top view; G — robot-assisted retroperitoneal
approach, top view; D — robot-assisted retroperitoneal approach,
side view; E — laparoscopic retroperitoneal approach, side view;
created by the authors

KapoB B 3a0pIONIMHHOM MPOCTPAHCTBE BBIACIISUIH
MOSICHUYHYIO MBIIIILY, KOTOpPasl CIIy>KUJIa OCHOBHBIM
opueHTUpoM. Jlanee BU3yalu3UPOBAIN HAPYKHYIO
MOJIB3/IOIIHYI0 apTepPUIO U JIEBBIII MOYETOUYHHUK.
Huccexuusi TKaHeH MPOBOAMWIACH MO CIOI0 MEXKIY
MOYETOYHUKOM M apTepHUajbHbIMU COCYAAMH IO-
CJIEZIOBATEJILHO: JIEBOW HapY>KHOWU MOAB3OIIHON
apTepuu, oOIeH MOAB3IOMIHOM, a0PTOH — IO YPOB-
HSl HWOKHEW OpbDKEeeUHOH. 3aTeM OTcernapoBbIBAIN
TKaHHW, HAXOMASIIHUECS MEIUaIbHO OT MOUETOYHUKA,
MIPEJCTABIISIONTNE COOO0I MapaaopTaIbyro KIETYaTKy
¢ mumpoysnamu. OOHapyKMBalu 30HY KOH)IIIO-
€HIIMMU JIEBOM TOHAJHOW BEHBI B JIEBYIO MOYEUHYIO.
Brimonusuin muMdaaeHIKTOMHIO TapaaopTanbHO.
3areM BBIICISUIA a0pTO-KaBajbHYIO 30HY. B ciyuae
yIOOHBIX aHATOMHYECKHX COOTHOIICHHWH WM TIPHU
po0OOT-aCCHCTHPOBAHHBIX MOAXOAAX MPOIOIKAIH
OTEPALUIO C JIEBOM CTOPOHBI. B npyrux cinyuasx BbI-
MOJIHSJIM aHAJIOTUYHYIO MEPEYCTaHOBKY HA MPaBYyIO
cropoHny. Mlcrnonb30Baiu TOT K€ CIOM JJIsl TUCCEKIIUU
MEK/ly MOYETOUHHUKOM U cocysiaMu. Ha ypoBHe Bniasie-
HUS TOHAJHOU BEHBI B HIDKHIOIO TIONYIO TEepPEeCceKain
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KINMAHUYECKUE UCCNEOOBAHUA

MIEPBYIO, UTO OCBOOOK QIO 30HY AJIs A0PTO-KaBaJIbHON
Y TIapakaBajJbHON TNM(DaJCHIKTOMUH CIIpaBa.

PoboT-accuctupoBaHHBIE OMEPANNN BBITTOTHSIIH
Ha ycranoBke DaVinci Xi. B kauecTBe mHCTpyMeH-
Tapusi OBUIM HCIIOJIB30BaHbl OMIIONSPHBIN Ipachep
Y MOHOIIOJIIPHBbIC HOKHUIIBL. YCTaHABIWBAIH OIMH
ACCUCTEHTCKUU Tpoakap, 4epe3 KOTOPBIM OCylIecT-
BIISJIM TPAKIUIO OKPYKAIOIIUX TKaHEH M BaKyyM-
acrnuparuio.

[Ipu onierke ypoBHS JIMM(POIUCCEKIINN B UCCIIEA0-
BaHMHM OBITa UCTIOb30BaHa Kiraccudukarus D. Quer-
leu 2008 1., mpencTaBieHHas Ha puc. 2.

OnTHMaIbHBIM CUMTAJIOCH BBIITOJHEHHE ITapaaop-
TasIbHOH TMM(aneHsKToMun 10 [V ypoBHS, BKIIIOUato-
Iero yAaneHue TuMQOoy3iI0B 10 MOYEYHBIX COCYIOB.
B cnyyae TexHMYECKUX TPYAHOCTEH mpouenypy
orpannuuBaiu 1l ypopaem simmpomuccekium — 1o
HWKHEW OpbDKECUHOW apTepHH.

[Ipn Kaxka0M XHUPYPrUYECKOM IOCTYIIE€ OICHH-
BAJUCH CIIENYIONINE MOKAa3aTeIu: WHAEKC MacChl
tena (MUMT) GonbHBIX, IIUTEIBHOCTH OMEPAIUH
(MHH), KOJIMYECTBO Ta30BBIX M MapaaopTalbHBIX
nmumboy3ioB, yactota goctxenus 1 u [V ypoBreit
nuM(OAMCCEKIINHN, NHAEKC MaccChl Teaa OOJBHBIX
IIPH COOTBETCTBYIOIIEM YPOBHE JINM(aJeHIKTOMUH,

Puc. 2. YpoBHV NnuMdafeH3aKToOMMM B COOTBETCTBUM
¢ knaccudukaumern D. Querleu (2008). MNpumevarns: | ypoBeHb —
Ao Gudypkaumm obLmMx NoAB3AOLWHbLIX apTepuid; Il ypoBeHb —
Ao 6udypkauum aoptsl; |l ypoBeHb — A0 HUXHEN BpbhKeeyHo
aptepuu; |V ypoBeHb — [0 NoYeYHbIx cocyaos; |-l ypoBHM
COOTBETCTBYIOT 06BbEMY Ta30BOW NMMMAOANCCEKLMNN;
IlI-1V ypoBHM — nosicHn4Hon numdoanccekumy;
PUCYHOK BbINOSHEH aBTOpamu
Fig. 2. Levels of lymphadenectomy according to D. Querleu 2008
classification. Notes: Level | — to the bifurcation of the common
iliac arteries; Level Il — to the bifurcation of the aorta; Level Il —
to the inferior mesenteric artery; Level IV — to the renal vessels;
Levels -1l correspond to pelvic lymph node dissection; Levels
-1V — lumbar dissection; created by the authors
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WHTpa- U MOCIEOoNepanoHHbIe OCIOKHEHHS, KOJU-
YECTBO KOMKO-JHEN B MTOCIEONEPALUOHHOM IIEPUOJIE,
yactoTta nepesoioB B OPUT. Ouenky noxaszareneit
BBITIOJTHEHHS Ta30BOTO 2Tara JuMdaaeHskroMud (I-11
YPOBHH) U TUCTEPIKTOMHUH HE MPOBOINIH BBUIY OT-
CYTCTBUS IIPEMETA UCCIIEAOBAHUS.

IlonydeHHble B X0ze HCCIETOBAHMS PE3YJIbTaThI
OBLIM TTOABEPTHYTHI CTAaTUCTHYECKONH 0OpaboTke.
[Ipu orieHKe KaueCTBEHHBIX IPU3HAKOB UCTIONB30BAITN
kputepun x> [Tupcona n ®uiepa, ¢ MOCICAYIOLINM
MIPUMEHEHUEM TOCT-XOK TeCTa MPH HAIWYUH 3HAYHU-
MBIX pa3iauyui. {7 KOIMYECTBEHHBIX NMPHU3HAKOB
npuMmensnn U-tect MaHHa—YWUTHU 1711 CpPaBHEHUS
IByX rpymnn u xkputepuid Kpackemna—Yonnuca nis
CpaBHEHHs Oosee AByX TPYIIIL.

Pe3ynbrarhl KOJMYECTBEHHBIX JaHHBIX OBUTH Hpe/I-
CTaBJICHBI B BUJIE CPEAHETO apUPMETHIECKOTO 1 CTaH-
JapTHOM ommOKu cpenHero (X+m), rme m — ommudka
CpE/IHETO MM KBaIpaTHIHOe OTKIOHeHue. {7 meana-
HBI [IPUBE/ICHbI 3HAYEHHUs HHTEPKBAPTUIILHOTO pa3Maxa,
MUHHMAJIbHBIC 1 MAKCUMAJIbHBIC 3HaUEHHS (Min-max)
OBUIM yKa3aHbI B COOTBETCTBYIOIIUX CITydasx.

PesyabTarsl

B ananusupyemoM mcciieoBaHUM OBUTM  paccMo-
TPEHBI UCTOPUHU OoJie3HH 122 MAlMEeHTOK, CPEIHHMA
BO3pAacT KOTOPBIX BO Bcell BBIOOpKE cocTaBmi 63,8 +
+ 1,3 rona. Cpeuuii Bo3pacT MalMeHTOK B KaKA0M Mo
rpynre npezacrasieH B Tad. 1. [loarpynms! naiueHTok
OTHOCHTEJIHO OJHOPOAHBI 10 CPEAHEMY BO3PACTY.

Pe3ynbraTe! ncciaenoBanus mokasanu, uto 58,2 %
ManueHTok (n=71) nMenu pa3In4yHoOi CTENeH! Hapy-
nieHus xupooro oomMena (MMT>30). Camslii BbICO-
knii mokazarens UMT Obut 3adukcupoBaH B rpymie
JIC3 u cocrasui 32,8 kr/m? (puc. 3). [Ipu nomapuom
CpaBHEHUU OBUIO YCTaHOBJICHO, uTo UMT nanueHTok
B rpymne JIC goctyna ObUT CTAaTUCTUYECKH 3HAYUMO
Huxe, ueM B rpymme JIC3 nocryna. i ocTanbHbIX
JIOCTYTIOB 3HAYNMBIX Pa3u4Hii He ObITO BBISBICHO.

W3 Beeit BeiOOpkH 11,4 % (n=14) GonbHBIX CTpa-
nanu MopouaubM oxxupenreM (MMT >40). B rpynme
MAIMEHTOK ¢ MOPOUIHBIM OkupeHneM 9 (64%) Obum
npoonepupoBansl JIC3 noctymom, cpean Hux 1V ypo-
BEHb JINM(aICHIKTOMUU ObLT TOCTUTHYT Y 7 (78,8 %).
Opnna nanueHTKa Obu1a poornepuposana PA3 mocrty-
oM, ¢ foctiwkerreM [V ypoBHS muMdaaeH3KTOMUH.
OcranbHbIM 4 TTalMEeHTKaM BBIIOIHIIIH JIAIAPOTOMHUIO,
u3 KOTophix Y 2 (50 %) ObLT TOCTUTHYT YPOBEHB T10-
Ye4yHbIX cocynoB. [lokazarenu 11 MallMeHTOK ¢ MOp-
OMIHBIM O)KMPEHUEM TPEICTaBICHbI Ha puc. 4.

OCHOBHBIE PE3yNbTAaThl ONEPATUBHBIX BMeEIIa-
TEeJbCTB, TIOTY4YEHHBIE B XOJIe MIPOBEACHHOTO UCCIIe-
JOBaHMSI [TPY PA3THYHBIX XUPYPIHUECKUX JOCTYTAX,
NpUBEACHBI B Ta0NI. 2. B paMKkax OLeHKH TpaBMaTHIHO-
CTH BMEIIIATeIbCTBA U TEUSHHUS [TOCIICOTIEPAIIIOHHOTO
nepro/ia MOMUMO YaCTOTHI OCJIOKHEHUH PacCUnThIBa-
Jach J0JIs1 MAlMEHTOK, HYKAAIOMIKMXCS B HAOMIOICHUN
B YCJIOBUSIX OTJICJICHHS PEaHUMALUU 1 HHTCHCHBHON
teparuu (OPUT).
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Ta6nuua 1/Table 1

CpenHuii BO3pacT NauMeHTOK B KaXaomn noagrpynne
Average age of patients in each subgroup

Xupyprudeckuii goctyn/Surgical approach

CpenHuii Bo3pacT ManueHTok B noarpyme (yet)/Average age (years)

JIT/LT
62,1 +1,2

JIC/LS
65,1+1,2

JIC3/LSR
64,1+ 1,4

PA3/RAR
639+14

Ipumeuanue: JIT — nanaporomus; JIC — nanmapockonuueckuii TpaHcadmoMuHanbHblil goctymn; JIC3 — nanapockonuyeckuii 3a0prOMIMHHBIN T0CTYII;
PA3 — poboT-accucTupOBaHHBIN 3a0PIOIIMHHBII JOCTYII; TAOINIA COCTABICHA aBTOPAMH.

Note: LT — laparotomy; LS — laparoscopic transabdominal; LSR — laparoscopic retroperitoneal; RAR — robot-assisted retroperitoneal; created by the

authors.
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[lpu cpaBHEHHMM IIUTEIHHOCTH ONMEPATHUBHBIX
BMeEIIaTeIhCTB Hambosee «OBICTPBIMIY CTalld BMe-
marenbcTBa, BeimonHsiemsie JIC3 moctymom, a Hau-
oonee «onrumm» — PA3. [1pu monapHoMm cpaBHEHUN
BBISIBJICHBI CTaTUCTUYECKH 3HAYMMBIC OTIUYUS B
MOKa3aressix JUIMTeNbHOCTU onepauuid st PA3 no-
cryma otHocurtenbHo JIC, JIC3 u JIT moctymos. B
CpeIHEeM JUIUTEIBHOCTh POOOT-aCCUCTHPOBAHHOTO
BMeIIaTeNibcTBa Oblia Ha 96 MUH JTOJIBIIIE TIO CpaBHE-
HUIO C IPyTUMH JocTynamu. Cienyer OTMETHTb, 4TO
JUTHTENTEHOCTE omneparuii ipu JIC3  mocTyrie BKITIO-
yaja MepeycTaHOBKY TPOaKapoB C JIEBOW CTOPOHBI
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Ha TPaBYI0 — JUIsSl BHITIOJHEHUS JTUM(aIeHIKTOMIH
rmapaaopTalbHON W TapakaBalbHON oOmacteil. [lpu
PA3 noctyne Bech MOSCHUYHBIN 3Tal BBITOIHSIIN C
JIEBOW CTOPOHBI, YTO, B CBOIO OYEPEAb, HE MPHUBEIIO
K YIUIMHEHUIO BPEMEHHBIX MOKa3aTeleH.

IIpu ompeneneHUN TEXHUYECKUX BO3MOYKHOCTEH
MO JIOCTIDKEHHUIO YPOBHEH JTUMQaJCHIKTOMUU TIPH
Pa3IMYHBIX XUPYPIHUYECKHX JOCTyNax ObLIM MO-
JIyYEHBI clieAyomue pesyasrarbl. C IOMONIbIO CTa-
TUCTUYECKOIO aHaju3a BbISIBIEHO, 4yTo IV ypoBeHb
TM(OIUCCEKIINH Yalie BCero ObLI JTOCTHKHM MpPU
JIC3 moctyme (85,37 %, p-value=0,002) o cpas-
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Ta6nuua 2/Table 2

MokasaTenu onepaTUBHbLIX BMeLwaTeNibCTB B 3aBUCUMOCTU OT XUPYpPrm4ecKoro gocrtyna
Surgical parameters depending on a surgical approach

Xupypruueckuii goctyn/Surgical approach JIT/LT ULELES ULEELERIS LKl S -value
PP AOCTYIISHISICAT 4PP (n=28) (n=30) (n=41) @23 P
JlmuTenbHOCTD onepanyu (MuH)/ 217 215 205 308%* <0.001
Duration of surgery (min) [200; 254]  [180; 250] [190; 245] [255; 344] ’
YpoBeHb TUM(OTUCCEKINH/ I 18(62,2%) 12(40%) 6(14,6 %)* 7 (30,5 %) 0,047
Level of lymphodissection IV 10(35,8%) 18(60%) 35 (85,4 %)* 16(69,5%) 0,021
Cpennue 3nauenust UMT y nanuenrtoxk c 111 yposuem JIJI/ 31,8 28,2% 33,3% 30,1 0.095
Average BMI (III level of lymphodissection) (25,5-46,9) (22,6-31,6) (24,5-44) (20-32,4) ’
Cpennue 3nauennst IMT y nanuentok ¢ IV yposuem JIJI/ 29,6 27,5 * 31,7 * 31,4 0.018
Average BMI (IV level of lymphodissection) (26,2-37,9)  (19-35,3) (19-48.9) (24-44) ?
Koi-Bo TazoBeix mumMpoysnos/Number of pelvic lymph nodes 14,7 (6-27) 13,8 (7-23) 13,1 (6-26) 10 (5-20) 0,412
Ko:1-Bo mosicCHUIHBIX JTUM}OY3I10B/
Number of lumbar lymph nodes 8,1(6-24) 6,6(5-16) 89 (6-19) 7 (6-12) 0,478
Yacrora nepeBona B OPUT/Frequence of ICU care 6(21,4%) 2 (6,6 %) 4(9,8%) 10(62,5 %)** <0,001
Kon-Bo kotiko-nmHeii/Days in hospital 6,9 (4-19) 4,7 (2-7) 4,7 (2-13) 5,3 (3-10) 0,017
OcCI10KHEHUS I/I.HTpaOI'[ep.aLU/l.OHHbIe/ 1 (3.6 %) 26,6 %) 1 (2.4 %) 1 (43 %) 0.382
Intraoperative complications
OCJI0)KHEHHS [TOCIICOTICPAIOHHbIE/ 6 0 0* 1 (4.3%) 0,006

Postoperative complications

(21,4%) %%

Tpumeuanus: * — pasnuuus, 3HaunMbIe B cpaBHeHuu ¢ JIT noctynom; ** — pasnuyus, 3Hadnmblie B cpapuenuu ¢ JIT u JIC3 noctynamu;
*¥% — paznnuus, 3HaduMble B cpaBHeHnu ¢ PA3 nocrynowm; JIT — nanaporomus, JIC — nanapockonuyeckuii TpaHcaO{OMHHAIBHBIN JTOCTYI,
JIC3 — nanapockonu4eckuii 3a0prommHHbIi 1octyn, PA3 — poboTt-accuctupoBaHHblii 3a0promuHaHbii qocty; JIJI — numboanccekuust; Tabauna

COCTaBJICHA aBTOPaMHU.

Note: * — statistically significant differences compared to LT access; ** — statistically significant differences compared to LT and LSZ accesses;
*** _ statistically significant differences compared to RAZ access; LT — laparotomy, LS — laparoscopic transabdominal, LSR — laparoscopic

retroperitoneal, RAR — robot-assisted retroperitoneal; created by the authors.

Henuto ¢ rpynmnoit JIT. B ato e Bpems IV yposens
CTaTUCTUYECKH 3HAYNMO peske HaOJIIo1aIcs B IPyIIe
JIT (35,7 %, p-value=0,004). 3HaunMoii KOppeAIun
MEXy KOJIMYEeCTBOM JIUM(POY3IIOB U METOJIOM XUPYP-
THYECKOTO AOCTYIA BBISIBICHO HE OBLIO.

B cBoto ouepenp, npu u3yueHun (axTopoB, Mpe-
MATCTBYIOIIUX JOCTIKEHHIO [V ypoBHS mnMbageHd K-
TOMHH, OblIIa O0OHAPYKEHA CIIEAYIOIIAs 3aBUCHMOCTb!
B rpynmnax JIT, JIC u JIC3 cpenuunit UMT OonbHBIX
ObUT 00paTHO MPOMOPLHUOHAICH [10JI€ AOCTHUKECHUS
1V ypous mumdbanenskromun. B 10 ke Bpems B PA3
MIOATPYIITIE TAKOTO SIBJIIEHUS HE IIPOCIIeKUBaIOCh. Mc-
XOJIs1 U3 9TOT0, MOYKHO MPENIOI0KHUTH, YTO BBICOKHUI
UMT He sBIsIeTCS OTpaHUIHUBAIONTUM (HaKTOPOM ITPH
POOOT-aCCUCTUPOBAHHBIX ONEPALUIX, B OTIMUUE OT
JIC moctymos.

TpaBMaTHYHOCTH BMeELIATEIbCTBA MPHU Pa3HBIX
XUPYPrUUYECKUX JOCTYIMAaX OLIEHUBAJIACh MO0 TEUEHHIO
PaHHEro MoCIeoNnepaioOHHOTO IEPUOA, B YACTHOCTH,
10 HEOOXOTMMOCTH TIEPEBO/IA TAIIEHTOB B OT/ICIICHUE
OPUT. IlepeBonst B OPUT crarnctuuecku 3HaYMMO
yamie HaOmonanuck npu PA3 nocryne (62,5 % npoTtus
21,4 1 9,7 %, p-value<0,001) o cpaBuenwuro ¢ JIC3
u JIT rpynnamu. B 1anHo#M cuTyaliuy 3TO CBA3aHO HE
CTOJIBKO C TPAaBMAaTUYHOCTHIO OTIEpaINU, CKOJIBKO C €€
MIPOIOJKUTENBHOCTHI0. HaMeHbIMii MPOIIeHT nepe-
BOJIOB B OT/ICJICHUE MHTEHCUBHOW TE€parMy OTMEUYEH
B rpymme JIC.

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(3): 15-26

[Ipu ananu3e TEYEHUS MOCICOMEPAITUOHHOTO
nepuoja KOJIMYeCTBO KOMKO-IAHEH B mocieoneparu-
onnoM nepuoae st JIT, JIC, JIC3 u PA3 noctynos B
cpemHeM coctaBmiio 6 [5;6], 5 [4;5], 5 [3;6] u 5 [4;6]
COOTBETCTBEHHO. [Ipu momapHOM cpaBHEHHH OBIIO
YCTaHOBJIEHO, YTO KOJWYECTBO KOWKo-mHen musa JIT
OBLIIO CTAaTHCTUYECKU 3HAYMMO BhIIIe, yem ais JIC3
nocrymna. s oCcTalbHBIX aHAJU3UPYEMBIX I'PYIIII
3HAYUMBIX Pa3IUIUi HE BBISIBICHO.

Jns mocnenoBaresibHOW OUEHKH HPOU30LLIEIIINX
OCJIOKHEHHH TIOCIIeIHUE OBbLIM Pa3JielICHbl Ha UHTPa-
U nocneonepauroHHbie. Cpean MHTpaonepauoHHbIX
ocnoxaenunit mpu JIT 3adurcupoBaHo OMHO paHCHHE
HapyKHOM mozB3nomHoN Bensl, pu JIC — aBa mo-
BpEXKACHUS HIKHEH mosoil BeHsl, npu PA3 — onun
cllyyail paHEHUs HAPYKHOW MOAB3IOIIHON BEHBI,
a npu JIC3 — oguH cirydail iepeceueHus MMpaBoro
MOUYETOYHHUKA B BEPXHEH TPETH IIPH TUCCEKITUH TTapa-
KaBaJIbHOTO MPOCTpPaHCTBa. B kaxkaom ciyyae 00beM
KpoBonotepu He npessiman 500 M, 1 HU OJHO U3
MTOBPEXKICHUH COCYIOB HE TIOTPeOOBaI0 KOHBEPCHH.
IIpu dbopMupoBaHNN aHACTOMO3a MOUYCTOUYHHKA HA
CTCHTE OBLIT BBIMIOJHEH MECTHBIN JIOCTYII MO Mepe/l-
HEMOIMBIIICYHONU JTUHUH.

B nocneonepanuonHoM nepuoje HanbOobinee
KOJTMYECTBO OCIIOKHEHMI 3adukcupoBano mpu JIT mo-
ctyne (24,9%). Cpenu HUX OBUT OJIMH ATIM30]1 pPaHHEH
CIIA€YHOM KUIIEYHOU HEMTPOXOIUMOCTH, OJIHA SBEHTpa-
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Pwuc. 5. ocTynHOCTb 30H Npeanonaraemor numageHakToMmm
npu TpaHcabaoMmnHanbHbIX gocTynax. MNpumedanns: 3eneHas
30Ha 0603HavYaeT Hanbonee JOCTYMHYHO 30HY; OpaHXeBas —

MeHee [OCTYMHYI 30HY; KpacHasi — TPYAHOAOCTYMHYH; PUCYHOK

BbIMNOJIHEH aBTOpaMu

Fig. 5. Accessibility of the areas for proposed lymphadenectomy

via transabdominal approaches. Notes: the green area denotes
the most accessible area; orange — the less accessible area;

red — the difficult to access area; created by the authors

IIUS ¥ 9EeThIPE CITydasi PAHEBBIX OCIOKHEHHH (CEPOM).
B moarpynmax JIC u JIC3 noctynos nocieonepannoH-
HBIX OCIIO)KHEHUH He ObLT0 3adukcupoBano. Paznmyms
B YacTOTE MOCJCONEPAMOHHBIX OCIOKHEHUH OBbLIN
craructuyecku AocroBepHbiMu. B PA3 rpynne mpo-
M30LIJI0 OZHO KPOBOTEUEHHE U3 TPOAKAPHOIO IOPTa,
oowemom 1000 M, moTpeboBaBIee peranapoCKOHH,
CaHallMM ¥ KOATYJISILUH y4acTKa KPOBOTEUCHHSI.

OO0cyxaeHue pe3yJibTATOB UCCIeI0BAHUSA

Ha nmaHHBI MOMEHT 11€J1€CO00Pa3HOCTh BBIMOJI-
HEHUS Ta30BOW M MOSICHUYHOMW JTUM(paICHIKTOMUN
coxpanseTcs y 00NbHBIX | cTanuei paka 3HIOMETPHS C
BBICOKMM PUCKOM JIMM()OT€HHOTI'O METACTA3UPOBAHYSL.
[Ipu 3TOM TOJBKO MOJIHOIICHHBIM 00beM JiuMpoIHC-
CEKLIMH JI0 MTOYEUHBIX COCYJOB MPUBOJUT K yiTydIlle-
HUIO Pe3yJIbTaToB BblKUBaeMOCTH [ 11-14]. DtoT 3Tan
XUPYPTrU4YECKOTO BMENIATENIbCTBA CTAHAAPTU30BAaH,
OJTHAKO CJIIO)KHOCTHh aHATOMHYECKHUX COOTHOIIECHHH
1 SPTOHOMHKA JJOCTYTa HE MO3BOJISAIOT HA3bIBATh €I0
PYTHUHHBIM.

B ocobenHOCTH 3TO aKTyajabHO Ul MALUEHTOK
¢ UMT cpme 30, 105151 KOTOPBIX B paMKaxX Hallero
uccinenoBanus cocrapmia 63,1 %. Takum oOpa3zom,
BBIOOP XUPYPrUYECKOro AOCTYyNa, MO3BOJISIOIIETO
noctuub [V ypoBHS muMpOANCCEKINH Y MALMEHTOK
¢ BeicokuM IMT, cTaHOBUTCS 3HAUUMOM XUpypruye-
CKOM 3a/1auei.
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IIpu paccMOTpEHNHN TEXHUYECKUX aCTIEKTOB MOsIC-
HUYHOM JTMM(aJeHIKTOMHUHN UCCIIETyeMbIe O PYIIITBI
1esIecoo0pa3Ho pa3aeuTh Ha ABE KOTOPTHI — TpaHCcal-
JIOMHHAJTBFHBIC BMEIIaTenbcTBa, Kyna BXoaaT JIC u JIT,
u 3a0prommHHbIe, BKitovarmue JIC u PA nocrymsl.
Ha puc. 5 npencrapieHbl 30HbI pacrionoXeH s TUM)o-
Y3JI0B B 3aBUCHMOCTH OT CJIO’KHOCTH S)PTOHOMUYECKHX
ACIIEKTOB, 00YCJIOBJICHHBIX aHATOMUYECKUMH COOTHO-
HICHUSAMH TPU TPaHCAOJOMUHAIBHBIX JOCTYIIaX.

3eJIeHBIM TPEYTOJIbHUKOM 0003HaUYeHa 30Ha Mapa-
KaBaJIbHBIX M 20PTOKABAJIbHBIX JINM(OY3JI0B, KOTOPBIE
IPHU TPaHCAOJOMUHAIBHBIX JOCTYyHaX JOCTHKUMBI
CpaBHUTEJBHO Jierko. [locie nurupoBanust npaBou
TOHAJHOW BEHBI M MOOWIM3AIMU OPBDKEUKH BOC-
XOJALIET0 OTAENA TOJICTOM KHIIKH TUCCEKIUS JINM-
(hoy3710B BO3MOYKHA B ATOM 00macT 6e3 KaKux-1moo
OrpaHUYECHUH.

AHaroMuueckasi 0051acTb, 0003HaUCHHAsI OpaHIKe-
BBIM TPEYTOJIBHUKOM, B KOTOPOI HaxonsTcst auMgo-
Y3J1bl, IPUIIEXKALIHIE K JIEBBIM OOIINM IOJIB3AOMIHBIM
COCyZlaM, M IapaaopTaybHas KJIETYaTKa IO YPOBHS
HWDOKHEW OpBDKEeUYHOU apTepHu, MPeACcTaBIsIeTCs
Oosiee TpynoeMKoi 11t TUM(paAEHIKTOMUH. DTO 00y-
CJIOBJICHO HEOOXOANMOCTBIO OTACIBHON IIMPOKOH MO-
OMITH3AITIN CHTMOBUIHOW KUIITKHA U pabOTOH B y3KOM
«OKHE», OTPAaHMYECHHOM CBEPXY €€ OPBIKCHKOM, CHI3Y
AOpTOM, a clieBa HIKHEH OpbDKEeYHOU apTepuei.
Ci0oXHOCTB 3TOr0 3Tamna MpsiMO MPONOPLHUOHAIBEHO
noblaercs ¢ yeenndenneM UMT nanuentku. Jnuna
HIDKHEH OpbDKEEUHOM apTepUU B COOTHOIICHHUH C BbI-
PaKEHHBIM Pa3BUTHEM KJICTUYATKH OPbDKEHKH B ATOH
30HE HE MO3BOJSIET CBOOOIHO BBINOIHATH MaHHMITY-
msiuuu. Ipu 3ToM Tonorpagus J1eBoro MOuYeTOUHHUKA
HE BCErJa OYEBH]HA, MOCKOIBKY €0 BU3YyaIH3allHs
B CPEJHEN M BEPXHEH TPETH IIPU PAZBUTON KUPOBOU
KJIETYaTKe 3aTpyHEHA.

Haubonee cnoxxHON 30HOH SIBISIeTCS aHATOMUYE-
ckasi o0nmacTp, 0003HaYeHHAs! KPACHBIM TPEYTOIBHU-
koM. Ilpu omepanuax y ManmveHTOK ¢ HOPMAaJIbHBIM
NMT anaroMHuecKHe COOTHOLIEHHUS TIO3BOJISIOT MO-
OMIIM30BaTh JBEHAALATHUIICPCTHYIO KUIIKY, OpBDKEHKY
HUCXOJAILETO OTAENA TOJICTON KUILIKH, YCTAHOBHUTB pe-
Tpaxtops! wiwm mudtuarH pu JIC moctymax. OcHOBHAS
CJIOKHOCTB 00YCIIOBJICHA (JOPMHUPOBAHUEM EIIIE OTHOTO
Y3KOTO «OKHa», OTPaHUYEHHOTO CIIpaBa HIKHEH OpbI-
JKEEUHOM apTepueil, CHU3y aopToi, clieBa JABEHAla-
THTIEPCTHOHN KWINKOM, a CBEPXY OPBDKEHKON TOJICTOM
KHIIKH, 9YTO 3aTPyAHAET 0e301acHOE BBITTOJIHEHHE
napaaopTaibHOi JIuMdageHsKTomun Ha [V ypoBHe.
Y 6onbubIX ¢ BeicokuM UMT pasButast BucepaibHas
JKMPOBasi KJIeTyaTka, B TOM 4HCiIe napaHedpaibHasi,
OpbDKelKa TOHKOW M TOJICTOM KUIITKU TOTIOTHATEIHHO
OTPaHUYMBAIOT MPOCTPAHCTBO JJIS JUCCEKIIUU U MO-
OMIM3aLUK AHATOMUYECKUX CTPYKTYP.

B otnmume ot TpaHcabIOMHUHAIBHBIX TPH 3a-
OpIOIIMHHBIX JOCTyNax ¢ MepecTaHOBKOW Tpoa-
KapoB Ha MpaByI0 CTOPOHY ISl MapakaBaJIbHOU M
A0pTO-KaBaJbHON TUCCEKLIUN y3KHE IPOCTPAHCTBA,
B KOTOPBIX IPUXOTUIOCEH OBl pabOTaTh CO 3HAYUTEIb-

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 15-26



KINMAHUYECKUE UCCNEOOBAHUA

HBIMH TEXHHYECKHUMH TPYAHOCTSIMH, MPAKTUUECKU
orcyTcTBYIOT. Kak ykazaHo B pasznene «Marepuan u
METO/IbI», BEIOOP JUIsl JUCCEKLIUU CII0ST MEXK1y MOue-
TOYHUKOM W MarucTpalibHIMHU COCYIaMH TIO3BOJISIET
MOJTHOCTBIO OTBECTH OT 30HBI OIEPAIlM BCE aHATO-
MUYeCKue CTPYKTyphl. Tak, OppDKeiika ¢ TOHaIHOM
BEHOH M MOUYETOYHMKOM OTBOZSTCS KBEPXY, a Iapa-
He(palbHas KJeTyaTka OTTECHSETCS B CTOPOHY 3a
CUeT JIaBJICHHs ra3a, YTo 00eCleunBaeT aIeKBaTHYIO
BHU3YaJIH3aLHUI0 JTUM(POY3JI0B U MPOCTPAHCTBO AJIS
MaHUMIYISIUH (puc. 6).

OTaensHO CTOMT OTMETUTh 0COOEHHOCTH POOOT-
ACCHCTUPOBAHHBIX ONEPalUil, KOTOPbIC MO3BOJISIOT
OCYILIECTBIIATH TUM(aICHIKTOMHUIO B ITapaKaBaIbHON
1 a0pTOKABAJIbHOW 30HE 0€3 pelOKMHra Ha IPaBYIO
CTOPOHY, 3a CUET apTUKY/ISILIMOHHOHN MOABUKHOCTU
HWHCTPYMEHTOB (puc. 7). B 1aHHOM city4ae HHCTpyMEH-
TBI BBOJSITCS B YKa3aHHBIE 00JIACTH Yepe3 «OKHa», 00-
pa30BaHHBIE A0PTOM, HIDKHEH OpBDKEEYHOH apTepreit
1 OPBIKEHKON TOJICTON KUIITKH.

Takum 0Opa3oM, 3a0pIOLIMHHBIC TOCTYIBI Oosee
SPrOHOMHYHBI JIJIsI BHITIOJIHCHHS TOSICHUYHOTO dTara
nuMdaneHdKTOMUN 0 CPaBHEHHUIO ¢ TpaHcabmo-
MUHAJIBHBIMH, YTO OOYCIJIOBJICHO aHATOMHYECKUMHU
XapaKTepUCTHUKAMU 3TOW 00NacTH.

[lo maHHBIM HalIero MCClelO0BaHHS, BeCbMa
3HaYMTEIbHBIE MpenMyinectsa umen JIC3-mpoctym.
CrarrcTiyecKy 3HaYMMbIMU IIPEUMYLIIECTBAMH CTaJIN
4acToTa J0CTKeHHs [V ypoBHS JTuM(a eHIKTOMUI
(85,4 %) 1 HU3KMH TPOLIEHT OCIIOKHEHUH 10 cpaB-
Henwuto ¢ JIT.

B JIC3 moarpynne Obuta 3aukcupoBaHa Hau-
MeHblIIast IPOJOKUTEIBHOCTD OlIEpaLiii, KOTOpas B
cpenneM coctaBmia 205 MuH. Y TalUEHTOK JaHHOU
MOATPYMITEl OBLTH OTMEUEHBI HANOOJIBIINE 3HAYCHHUS
UMT (32,8 xr/mM?), 4TO B COBOKYITHOCTH C BBICOKOM
yactoto# (85,4 %) noctmwxkenus 1V ypoBus numdo-
JUCCEKLUN KOCBEHHO CBUIETEIBCTBYET 00 OTCYT-
CTBUM OI'PAaHUYMBAIOLIETO BIUSHUS 3TOro (paxropa
pu 1aHHoM aoctyne. Kpome roro, mpu JIC3 noctyne
3a(hMKCHPOBAaHbI HU3KHI MPOLEHT nepeBooB B OPUT
(9,8 %), yacToTa MHTpa- U MOCJIECONEPALUOHHBIX
ocnoxHeHni (2,4 n 0 % cooTBETCTBEHHO) U KOPOTKHIA
CpOK rocriuranusanuu (4,7 Koiko-nuei). Ucxons us
BBIIICH3JIO)KEHHOTO0, UMEHHO JIallapOCKOMUYECCKUN
3a0PIOLIMHHBIN TOCTYI MOYKHO CUUTATh METOZOM BbI-
00pa ipr HeOOXOTMMOCTH BBITIOTHEHUS TIOSICHIYHOM
nuMpaIeHIKTOMHUH.

[Ipu nanapocKOMUYEeCcKOM JOCTYIE OCHOBHBIM
MPEUMYILECTBOM SIBISETCS MaJOTPaBMAaTHYHOCTD
(mambonee mm3kas gacrora nepeona B OPUT mo-
cie omepanuii — 6,6 %, HU3KOE YUCIIO OCIIOKHEHUN
KaK MHTpPA-, TaK U MOCJIEONEepaIuonbx — 6,6 %). Y
nanueHTok gaHHoi monrpymnnsl UMT naknagsiBan
OoJiblIee KOMMYECTBO OIPAHUUYCHHUI HA BBINOJIHEHNE
agexBaTHOro o0bema omnepanuid. Cpenuuit UMT co-
craBui 27,8 Kr/M?, a IpOLIeHT NoCTIKeHus [V ypoBHsI
mumdoauccexkunu 60 %. Takum oO6pa3oM, JaHHBIN
CHoCco0 MOXKET cuuTaThest 3G EKTUBHBIM U Oe3011ac-
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Puc. 6. ®oTorpacusi napaaoptanbHov obrnact Npyu 4OCTUXEHUN
1V ypoBHS numdoamccekummn npu poboT-accucTMpoBaHHOM
NOSICHUYHOW NMpaeHaKkToMuK. MNprumeYaHme: pucyHok
BbINOSIHEH aBTOPaMM
Fig. 6. Photo of the paraaortic region upon reaching level IV
lymph node dissection during robot-assisted lumbar lymph-
adenectomy. Note: created by the authors

Puc. 7. A — apTukynsiunoHHble BGpaHLLn poboTUYecknx
VHCTPYMEHTOB MO3BOMNSIOT MaHUNYMPOBaThb 3a aOpPTON
B NapakaBanbHol 30He; B — npu nanapockonuyeckvix onepaumsix
AaHHasa 30Ha He yaobHa Ansa nuMdaneHIaKToMMUM 3a cHeT
OrpaHn4yeHnst NOABMXHOCTU MHCTPYMEHTOB. [MNpumMeyaHue:
PVCYHOK BbIMOMHEH aBTopamu
Fig. 7. A— articulating branches of robotic instruments allow
manipulation behind the aorta in the paracaval zone;
B — in laparoscopic surgery, this zone is not convenient for lymph-
adenectomy due to limited mobility of instruments. Note: created
by the authors

HBIM JIJIS TIAIIMEHTOK 0e3 HapyIICHHUs KUPOBOTO 00-
MeHa. OgHaKo y HETo HeT mpenMytiecTs mepexn JIC3
JIOCTYTIOM, CJI€Z0BaTEeNbHO, €0 MOYKHO PacCMaTpPUBATh
TOJIBKO KaK abTePHATHBY MOCIIETHEMY.
JlanapoTOMHBIN JOCTYN XapaKTepU30BaJICs HaU-
MEHBIIIUM MPOIEHTOM JOCTHkEeHUS IV ypoBHS JINM-
(hasieHPKTOMHH, KOTOPBIH cocTaBui Bcero 35,7 %,
YTO MPUMEPHO COOTBETCTBYET A0JI€ MalHUECHTOK
0e3 HapylleHHs XKUPOBOro oOMeHa. [IMTenbHOCTD
orepanuii B cpeqHeM coctaBuia 217 MuH, 9TO COOT-
BETCTBOBAJIO CPETHMM 3HAYCHUSIM 110 BCEH BBIOOPKE.
Yacrora mepeBoJ0B MALUCHTOK B peaHUMaluIio Oblia
Heckonbko Bhime (21,4 %), HO 0e3 CTaTHCTUYECKH
JIOCTOBEPHBIX pa3nninid. B manHO# noarpyrme Obuti
OTMEYEHBI 00JIee JITUTENBHBIN CPOK TOCTIHTAIN3AIN
(6,9 koliko-gHel) u Oosee BBICOKHI YPOBEHb HHTPA- U
TMOCIICOTIEPAIIMOHHBIX OcNokHeHnH (3,6 u 21,4 % coor-
BETCTBEHHO). MOYKHO 3aKJFOYHTh, YTO JAHHBIN JTOCTYTI
3HAYNTETIHHO 00JIee TPaBMaTH4EH, YTO B OOJIBITUHCTBE
CJIy4aeB HE IMO3BOJISICT BBIMOJHSATH MOJTHBIA 00beM
BMEIIATENLCTBA. JTO 3aCTaBIsAECT paccMaTpUBaTh
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JIAMAPOTOMHIO KaK HEXKENaTeIbHYI aJbTepHATHRBY,
aKTyaJbHYIO TOIBKO TIPH HEBO3MOKHOCTH BBITIOTHEHHST
onepaum?l MaJIOMHBAa3WBHBIM JJOCTYIIOM.

[Tpu ananm3e nokaszaresnel poOOT-aCCUCTUPOBAHHBIX
oreparyii Ha TePBbIH IJIaH BBIXOJUT 3HAYHTEIbHAS
JUTATEBHOCTH XUPYPTHIECKIX BMEIIATENBCTB. DTHM
00yCIIOBJIEHA BHICOKAs 9aCTOTA MIEPEBOJIOB MAIIMEHTOK
B OPUT, kotopast coctaBmiia 62,5 % u crana HauboJb-
el Bo Bceil BoIOOpKe. JlaHHBIC MMOKa3aTeu UMETH
CTaTUCTHYECKH JocToBepHbIe oTnuns ot JIC3 u npy-
rux noArpyni. Yactora ocnokHEHUN HaX0AUJIach Ha
cpenHeM ypoBHe. TeM He MEHee TOTHBIN 00BeM oT1e-
panuii focturanu 'y 68,5 % nanueHToK, 4yTo SBISUIOCH
BTOPBIM 3HAYUMBIM ITOKa3aTelleM BO BCEW BBIOOPKE
rrocie JIC3 moarpynmsl. DakTHIECKH XapaKTePUCTH-
ku, yerynaromue JIC3 goctymy, IUIs yBETHINBAIOT
CTOMMOCTH BMellIarenbcTBa. Ha JaHHBIA MOMEHT, ¢
Y4eTOM JIOPOTOBU3HEI U OTCYTCTBHUS OUYEBUIHBIX TIpe-
HMMYIIECTB, POIb POOOT-aCCUCTUPOBAHHBIX OTEPaITUit
10 CPAaBHEHHMIO C JIATTAPOCKOIMYECKUMH He OIpeerie-
Ha. OgHaKo caMa 1o cebe BO3MOKHOCTD BBITIOJIHEHHS
MTOJTHOIICHHOHN JTMMQOANCCEKIINN 0e3 PEeIOKUHTa 3a
CYeT apTUKYJISAIUU OpaHIIeil W HECKOJIBKO JTydInast
BH3yaIH3aIis — YHUKAIbHBIE CBOWCTBA, UMEIOIIHE
MEPCIIEKTUBY JJIS PA3BUTHA.

Ote1pHOE BHUMAHUE CTOUT Y/ICIIUTh XapaKTePUCTH-
KaM nHCTpyMeHTapus. [Ipu po6oT-accuCTUPOBaHHBIX
oTIepanusIX MPUMCHIIOT KOMOWHAITUIO OUTIONSPHOTO
rpacriepa ¢ MOHOIIOJAPHBIMHU HOXHUIAMH, YTO B
cllyyae JIamapOCKOIMMYECKUX BMEIIATeIIbCTB BOBCE
[IPUBEJIO K OTKa3y OT 3a0pIOMIMHHOTO JOCTyIa Ha
py6esxe 2010-x rr. C BHeZpeHUEM HOBBIX TTOKOJICHUN
WHCTPYMCHTOB (TaKI/IX KaK YJIbTPa3BYKOBbIC HOXKHHUIIBI

JIMTEPATYPA/REFERENCES

1. 3noxauecmsennvie nosoobpazosanus B Poccun B 2023 rony (3a-
OoneBaemocTb U cMeptHOCTb). [Tox pen. A.Jl. Kanpuna, B.B. Crapun-
ckoro, A.O. lllax3anoBoit. M., 2024. 276 c. [Malignant tumors in Russia
in 2023 (morbidity and mortality). Ed. by A.D. Kaprin, V.V. Starinsky,
A.O. Shakhzadova. Moscow, 2024. 276 p. (in Russian)]. ISBN: 978-5-
85502-298-8.

2. Makker V., MacKay H., Ray-Coquard I., Levine D.A., Westin S.N.,
Aoki D., Oaknin A. Endometrial cancer. Nat Rev Dis Primers. 2021; 7(1):
88. doi: 10.1038/541572-021-00324-8.

3. Pak mena Mamku u capKomvl MamKuy.: KITMHUYECKUE PEKOMEHTALIHH.
MuHucrepcTBo 31paBooxpaHenus Poceuiickoit denepaunu. 2021. [Uter-
ine body cancer and uterine sarcomas: clinical guidelines. Ministry of
Health of the Russian Federation. 2021. (in Russian)]. [Internet]. [cited
10.01.2025]. URL: hrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/
https://rrerst.ru/content/klinicheskie-rekomendaczii/Pak Tena matku u
capkombl MaTku.pdf.

4. Heuywruna B.M., Konomuey JL.A., Kpasey O.A., Mopxos K.IO.,
Hosuxosa E.I', Hosurxosa O.B., Tonanouna A.C., Yivpux E.A., @eden-
ko A.A., Xoxnoea C.B. Pak Tena matku 1 capkoMbl MatkH. [Ipaktuueckue pe-
komenaiu RUSSCO, wacts 1.2. 3nokauectBennslie omyxonu 2024; 14(3s2):
165-88. [Nechushkina V.M., Kolomiets L.A., Kravets O.A., Morkhov K. Yu.,
Novikova E.G., Novikova O.V., Tyulyanina A.S., Ulrikh E.A., Fedenko A.A.,
Khokhlova S.V. Uterine body cancer and uterine sarcomas. RUSSCO practi-
cal guidelines, part 1.2. Malignant tumors 2024; 14(3s2): 165-88. (in Rus-
sian)]. doi: 10.18027/2224-5057-2024-14-3s2-1.2-06. EDN: TMATCS.

5. Bogani G., Murgia F., Ditto A., Raspagliesi F. Sentinel node map-
ping vs. lymphadenectomy in endometrial cancer: A systematic review
and meta-analysis. Gynecol Oncol. 2019; 153(3): 676-83. doi: 10.1016/j.
ygyno.2019.03.254.

6. Oaknin A., Bosse T.J., Creutzberg C.L., Giornelli G., Harter P,
Joly F, Lorusso D., Marth C., Makker V., Mirza M.R., Ledermann J.A.,
Colombo N.; ESMO Guidelines Committee. Endometrial cancer: ESMO

24

Y MHCTPYMEHTBI JUTs1 OUITIOJISIPHOTO FeMocTasa ¢ yHK-
el paccedeHus: TKaHei) poOoT-acCUCTHPOBAHHBIC
oreparyy, BEpOATHO, MPOJEMOHCTPUPYIOT COMNOCTa-
BUMBIEC, a BO3MOXKHO, A€ JyUIIHE Pe3yJbTaThl 10
CPaBHEHHUIO C JIAIAPOCKOIHEH.

3akJilouenue

Takum oOpa3oM, poOOT-aCCHCTUPOBAHHAS XH-
pyprust o0ecrieyuBaeT BEICOKYIO TOUHOCTh U Heorpa-
HUYEHHYIO0 BO3MOXKHOCTbH JocTyna Kk IV ypoBHIO
TUMQaZCHIKTOMUH, 0COOCHHO y MalMEHTOK C MOp-
OunHBIM oxupeHreM. OTHAKO JOPOTOBH3HA ammapa-
TYpBI B €€ 00CTyKUBaHWSI, 00JIee TTTUTESITHLHBINA TePHO.T
oTiepalliid BHOCSAT OINPE/CICHHbIC OIPAaHUYCHUS B
UCIIOJIb30BAaHUU METOJ]a B PYTUHHOW MpakTuke. B
TO K€ BpeMsl JIAapOCKOIUsSI TPAHCA0IOMUHAIBHBIM
JIOCTYTIOM aCCOITMMPOBAHA CO 3HAUYNUTEIHLHBIMH TEXHHU-
YECKUMHU CIIOKHOCTSIMH, B OCOOCHHOCTH Y OOJIBHBIX C
HapyUICHUSIMHU )KUpoBOro oomena. Hanbonee mmpoko
UCIIONIb3YEeMbIH B MPAKTUYECKOM 3JIPaBOOXPaHEHUH
JaMapoOTOMHBIM JTOCTYI JEMOHCTPUPYET CpPEIHHE
pe3ysbTaThl O 4acTOTE AOCTHUKEHUs IV ypoBHA
mumdoaucceknnu. Takum 00pa3oM, pe3ysIbTaThl po-
BEJICHHOT'O UCCIICJIOBAaHUS MOKAa3aIM, 4TO HauboJee
BBEIUTPBINTHBIMA XaPAKTEPUCTUKAMHU TIPU BBITIONHE-
HUAW TIOSICHUYHOW JTUM(ageHIKTOMHUH Yy OOITBHBIX
pakoM SHIOMETpHUs 00Jiaja JIarnapoCKOMUYeCKHM
3a0pIOMIMHHBIA JOCTYI. YUHTHIBask OTpaHUYCH-
HYIO PacipoCTPaHEHHOCTh JIAITAPOCKOMNYECKOTO H
po0OOT-acCHUCTUPOBAHHOTO 3a0PIONIMHHBIX JOCTYIIOB,
ornpejieicHre HanbojIee ONTUMAILHOTO XUPypruye-
CKOT0 ITofIX0J1a TPeOyeT MPOBECHUS JIOTIOTHUTEIILHBIX
UCCIeI0BaHU.

Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann
Oncol. 2022; 33(9): 860-77. doi: 10.1016/j.annonc.2022.05.009.

7. Concin N., Matias-Guiu X., Vergote I., Cibula D., Mirza M.R.,
Marnitz S., Ledermann J., Bosse T., Chargari C., Fagotti A., Fotopoulou C.,
Gonzalez Martin A., Lax S., Lorusso D., Marth C., Morice P, Nout R.A.,
O’Donnell D., Querleu D., Raspollini M.R., Sehouli J., Sturdza A., Taylor A.,
Westermann A., Wimberger P, Colombo N., Planchamp F., Creutzberg C.L.
ESGO/ESTRO/ESP guidelines for the management of patients with
endometrial carcinoma. Int J Gynecol Cancer. 2021; 31(1): 12-39. doi:
10.1136/1jgc-2020-002230.

8. Persson J., Salehi S., Bollino M., Lonnerfors C., Falconer H.,
Geppert B. Pelvic Sentinel lymph node detection in High-Risk En-
dometrial Cancer (SHREC-trial)-the final step towards a paradigm shift
in surgical staging. Eur J Cancer. 2019; 116: 77-85. doi: 10.1016/].
ejca.2019.04.025.

9. Cusimano M.C., Vicus D., Pulman K., Maganti M., Bernardini M.Q.,
Bouchard-Fortier G., Laframboise S., May T., Hogen L.F., Covens A.L.,
Gien L.T, Kupets R., Rouzbahman M., Clarke B.A., Mirkovic J., Cesari M.,
Turashvili G., Zia A., Ene GEV., Ferguson S.E. Assessment of Sentinel
Lymph Node Biopsy vs Lymphadenectomy for Intermediate- and High-
Grade Endometrial Cancer Staging. JAMA Surg. 2021; 156(2): 157-64.
doi: 10.1001/jamasurg.2020.5060.

10. Larish A., Mariani A., Langstraat C. Controversies in the Man-
agement of Early-stage Serous Endometrial Cancer. In Vivo. 2021; 35(2):
671-80. doi: 10.21873/invivo.12307.

11. Kim N.R., So K.A., Kim T.J., Lim K., Lee K.H., Kim M.K. Role of
systematic lymphadenectomy in patients with intermediate to high-risk
early stage endometrial cancer. J Gynecol Oncol. 2023; 34(3): ¢23. doi:
10.3802/jg0.2023.34.¢23.

12. Ignatov A., Ivros S., Bozukova M., Papathemelis T., Ortmann O.,
Eggemann H. Systematic lymphadenectomy in early stage endometrial
cancer. Arch Gynecol Obstet. 2020; 302(1): 231-39. doi: 10.1007/s00404-
020-05600-8.

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 15-26



KNMHWYECKUE UCCIIEOOBAHUA

13. Aboulouard S., Wisztorski M., Duhamel M., Saudemont P, Car-
don T, Narducci F., Lemaire A.S., Kobeissy F., Leblanc E., Fournier I.,
Salzet M. In-depth proteomics analysis of sentinel lymph nodes from
individuals with endometrial cancer. Cell Rep Med. 2021; 2(6): 100318.
doi: 10.1016/.xcrm.2021.100318.

14. Guan J., Xue Y., Zang R.Y., Liu J.H., Zhu J.Q., Zheng Y., Wang B.,
Wang H.Y., Chen X.J. Sentinel lymph Node mapping versus systematic
pelvic lymphadenectomy on the prognosis for patients with intermediate-
high-risk Endometrial Cancer confined to the uterus before surgery: trial
protocol for a non-inferiority randomized controlled trial (SNEC trial). J
Gynecol Oncol. 2021; 32(4): €60. doi: 10.3802/jg0.2021.32.e60.

15. Baiocchi G., Andrade CEMC., Ribeiro R., Moretti-Marques R.,
Tsunoda A.T., Alvarenga-Bezerra V., Lopes A., Costa RLR., Kumagai L.Y,,
Badiglian-Filho L., Faloppa C.C., Mantoan H., De Brot L., Dos Reis R.,
Goncalves B.T. Sentinel lymph node mapping versus sentinel lymph node
mapping with systematic lymphadenectomy in endometrial cancer: an
open-label, non-inferiority, randomized trial (ALICE trial). Int J Gynecol

16. Berek J.S., Matias-Guiu X., Creutzberg C., Fotopoulou C., Gaf-
funey D., Kehoe S., Lindemann K., Mutch D., Concin N.; Endometrial Cancer
Staging Subcommittee, FIGO Women’s Cancer Committee. FIGO staging
of endometrial cancer: 2023. Int J Gynaecol Obstet. 2023; 162(2): 383-94.
doi: 10.1002/ijgo0.14923.

17. Imai K., Hirooka-Nakama J., Hotta Y., Shigeta H. A Review of
Laparoscopic Para-aortic Lymphadenectomy for Early-stage Endometrial
Cancer: Extraperitoneal Approach May Have the Advantage over Intra-
peritoneal Approach. Gynecol Minim Invasive Ther. 2023; 13(1): 10-18.
doi: 10.4103/gmit.gmit 25 23.

18. Zhang W., Xia L., Han X., Ju X., Wu X., Chen X. Extraperitoneal
laparoscopy for para-aortic lymphadenectomy in endometrial carcinoma
staging: an approach with higher efficiency. World J Surg Oncol. 2021;
19(1): 323. doi: 10.1186/s12957-021-02416-x.

IMoctymmna/Received 14.01.2025
Opnobpena nocne penensuposanusi/Revised 01.04.2025
IpunsaTa k my6mukarun/Accepted 06.06.2025

Cancer. 2022; 32(5): 676-79. doi: 10.1136/ijgc-2022-003378.

CBEJEHUA OB ABTOPAX

AiauMoB Biaaumup AJiekcaHAPOBHY, KaHIUAAT MEAULMHCKUX HAyK, 3aBEAYIOIIUH OHKOTMHEKOJOrnyeckuMm otaeneHueM Ne 70,
MockoBckuii MHOTONPOdMIBHBIA HayuHO-KIHHNYeckuil neHTp uM. C.I1. Botkuna /13M; accucteHT Kadenps! aKylepcTBa 1 THHEKO-
norun, ®I'BOY IO «Poccuiickas MEIUITHHCKAS aKaIeMuUs HEPEPBIBHOTO MPodhecCHOHaIBHOTo 00pa3oBanus» Mun3zapasa Poccun
(r. Mockga, Poccust). ORCID: 0000-0002-6423-3917.

HoBukoBa Enena I'puropseBHa, 1OKTOp MEIUIMHCKUX HayK, mpodeccop, 3aBeayromias otaelenneM runekoaornd, MHOU nwm.
[T.A. T'epuena — punman ®I'BY «HMMULL Pagnonoruny» Munsapasa Poccnu; Hay4dHBIH cOTpyAHUK, MOCKOBCKHI MHOTONPO(UITBHBIH
HayyHO-KkIuHH4Yeckuit neHTp uM. C.I1. borkuna JI3M (r. MockBa, Poccust). SPIN-kox: 2143-9975. ORCID: 0000-0003-2768-5698.
I'pexoB Imutpuii HukonaeBuy, kauauiaT MEeIUIMHCKUX HayK, 3aMECTUTENb AUPEKTOPaA M0 KIMHUYECKOH padoTe — IaBHBIN Bpay,
XHUPYPT, OHKOJIOT, MocKoBckuit MHOTONpOodMIbHBIN HaydHO-KinHu4eckuil nentp uMm. C.IT. Borkuna JI3M; noueHT kadenpsl Xupyp-
run, ®I'BOY IO «Poccuiickas MEAUIIMHCKAS aKaJeMUsl HEMPEPHIBHOTO MpodecCHOoHANbHOrO 00pa3oBanus» Munzapasa Poccun
(r. Mockga, Poccust). SPIN-koz: 6841-7128. ORCID: 0000-0001-8391-1210.

Jlebenen Cepreii CepreeBny, JOKTOp MEAUIIMHCKUX HayK, TOLEHT, 3aMECTUTENb IJIABHOTO Bpaya 110 OHKOJIOTHH, BeIYIIUH HayYHbIH
COTPYAHUK, MOCKOBCKHI MHOTONpoGHIbHbIN HayuHo-KinHH4Yeckui entp uM. C.I1. Borkuna J[3M; npodeccop kadenpsr xupyp-
run, ®I'BOY IO «Poccuiickas MEAUIIMHCKAS aKaJeMUsl HEMPEPHIBHOTO MPOodeCcCHOHANBHOTO 00pa3oBanus» Munzapasa Poccun
(r. Mockaa, Poccust). SPIN-kox: 2736-0683. ORCID: 0000-0001-5366-1281.

Baratenusi 3ypad AHTOHOBHY, JOKTOP MEIUIMHCKUX HAyK, HEPBbIH 3aMeCTHTENb AUpEeKTopa, MOCKOBCKHMI MHOTONPO(UIBHBIN
HayuHo-KiuHnYeckuil nentp um. C.I1. Borkuna JI3M; mpodeccop kadeapsl Xupypruu, BEAyIMid HAYIHBIH COTPYAHUK, XHPYPI, OH-
kosior, ®I'BOY 10 «Poccuiickasi MeuIMHCKas akaileMuysl HEPEPBHIBHOTO MPOQecCHoHaNbHOro oopasoBanus» Mun3apasa Poccun
(r. Mockaa, Poccust). ORCID: 0000-0001-5699-3695.

IMonsikoBa Haranes IOpbeBHa, akyniep-rHHEKOIOr OHKOTHHEKoIorndeckoro otaeneHus Ne 70, MoCKOBCKHI MHOTONPO(UITBHBIH
HayyHO-kIuHH4Yeckuit neHTp uM. C.I1. borkuna JI3M (r. Mocksa, Poccust). ORCID: 0000-0002-9762-6266.

JlaeBckasi AHacTacusi AHApeeBHa, oparHaTop 1-ro roga, MoCKoBCKHT MHOTONPOQUIBHBIN HAYYHO-KIMHUYSCKUH LEHTP HM.
C.I1. borkuna /I3M (1. Mocksa, Poccust). ORCID: 0000-0002-5593-6549.

Iladynnn Anexceii BacuiabeBu4, J0KTOp MEAMIMHCKUX Hayk, npodeccop, akagaemMuk PAH, miaBHbIi Xupypr u sHgockonuct [le-
napramMeHTa 3paBooxpaHeHnst MOCKBBI, TUPeKTOp, MOCKOBCKHI MHOTONPOGMIbHBIN HayuHO-KiIHHUUeckui nenTp uM. C.IT. BotkuHa
J3M; 3aBenyrouwmii kadenpoii xupyprun, PI'BOY IO «Poccuiickas MeIUIIMHCKAs aKaJeMUsI HETIPEPHIBHOTO MPO(eCccCHoHaIbHOTO
obpasoBanusa» Munsapasa Poccun (. Mocksa, Poccust). ORCID: 0000-0002-4230-8033.

BKINAQ ABTOPOB

AnnmoB Biagumup AsekcaHIpoBu4: o0liee pyKOBOACTBO MPOSKTOM, pa3padoTKa KOHLENIUY U Au3aiiHa Hay4HOW paboThl, HAIIH-
CaHMe CTaTbH, HAYYHOE PEAAKTUPOBAHUE.

HoBukona Enena I'puropbeBHa: pa3paboTka KOHLENIMHY U U3aiiHa HayuHOH paboThl, HAyYHOE PeAaKTHPOBAaHHE, KPUTHYECKUIT Iepe-
CMOTpP € BHECCHUEM LICHHOI'O UHTEJUIEKTYAJIbHOI'O COACPIKAHUSA, YTBEPIKACHUE OKOHYATECIIbHOTO BapuaHTa CTaTbU.

I'pexoB Imutpnii HukomaeBu4: pazpabotka au3aiiHa HCCIeI0BaHNs, yTBEP)KACHHE OKOHYATEIFHOTO BApUAHTa CTaThU.

Jlebenen Cepreii CepreeBu4: pazpa0boTka Au3aiiHa HCCIEIOBAHNS, YTBEP)KICHHUE OKOHYATEIbHOIO BapUaHTa CTaThU.

Bararesust 3ypad AHTOHOBHY: pa3paOoTKa qu3aiiHa UCCIIEOBAHNS, YTBEPKICHUE OKOHYATEIbHOTO BAPUAHTA CTAThH.

IMonsikoBa Hatanbs FOpseBHA: cO0p MaTepuasoB HCCIIEOBAaHMS, TIOA00DP U aHAIN3 JIMTePaTyPHbIX HCCIIeI0BaHMH, paboTa ¢ rpadu-
YECKUM MaTepuaoM, opOpMIICHUE CTAThH.

JlaeBckasi AHacTacusi AHApeeBHa: cOOp MaTepuaoB HCCIIEIOBaHUs, MOA00Op M aHAJIM3 JUTEPAaTypHBIX HCCIeJOBaHUi, padoTa ¢
rpaguyecKuM MaTepraaoMm, ohopMIICHHE CTAThH.

HIa0ynun Ajexceii BacuibeBuu: pa3paboTka KOHLIENIIUN HayYHOU paboThl, yTBEP)KICHUE OKOHUATEJIbHOTO BapUaHTa CTaThHU.

Bce aBTopsl 0100pmin GHHAIBHYIO BEPCHIO CTAThU MEepe Ty OMKaleil, BRIPa3uiii Corlacue HeCTH OTBETCTBEHHOCTD 33 BCE ACTIEKTHI
paboThI, MOIpa3yMeBaOLIyI0 Ha/UIeKalllee n3yYeHHe U PelIeHHe BOIPOCOB, CBI3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JTFO0OMH
4acTu pabOThI.
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BO3MOXXHOCTb NPOrHO3UMPOBAHUA TEMATOIMEHHOIO
METACTA3UPOBAHUA Y BOJIbHbIX HEMEJIKOKJIETOYHbIM
PAKOM JIETKOIo € YYETOM PACINPOCTPAHEHUA ONYXOJN

No BO3AYLWHbIM MPOCTPAHCTBAM

M.B. 3aBbsnoBa'?, A.A. [lypoBa?, A.B. 3aBbsanos?,
C.B. Munnep’, B.M. NepenbmyTep’

"HayyHo-1ccrnenoBaTenbCKUn MHCTUTYT OHKOIOrM, TOMCKMIA HauMoHarbHbIN ccrenoBaTenbCKUin Meau-
LMHCKMIA LeHTp Poccuinckorn akagemmm Hayk

Poccus, 634009, r. Tomck, nep. KoonepaTueHbii, 5

20IrbQOY BO «Cubupckuii rocynapCTBEHHbIN MeauUMHCKMIA yHUBepcuTeT» MuHagpasa Poccumn

Poccus, 634050, r. Tomck, MOCKOBCKMI TpakT, 2

AHHOTauus

BBeaeHue. PacnpocTtpaHeHune onyxonu no Bo3ayLUHbIM npocTpaHcTBaM (STAS) anutensHoe Bpems paccma-
TpUBanu Kak Npu3Hak, CBA3aHHbINA C BbICOKMM PUCKOM MECTHOTO peLmamnsa nocrne CerMeHTapHOW pesekumn
nerkoro y 60MnbHbIX HEMENKOKNETOYHbIM pakom nerkoro (HMPIT). B HacTosiLee BpeMsi akTyanbHbIM ABNSETCA
nccnenosaHve buonornyeckoro aHavyeHus STAS, B TOM Yncne ero ponu B reMaTtoreHHOM MeTacTasnpoBaHnm
HMPJ1. Llenb nccnegoBaHnAa — 13yveHUE BO3MOXHOCTM MPOrHO3NPOBaHMS reMaToreHHOro MeTactasmpo-
BaHWs y 6onbHbIx HMPIT ¢ yyetom STAS. Matepuan n metoabl. OueHnBancs onepaunoHHbIn MaTtepuarn
ot 88 6onbHbix HMPJT T1-3NO-1MO, ctagumu IA-IIIA, npoxoamBLUMX nevyeHne B oTAeneHun TopakanbHON
oHkonorun HNW oxkonornm Tomckoro HAML, B neprog ¢ 2014 no 2019 r. BonbHble 6bIMM NpoonepmpoBaHbl
B 06beme NoGIKTOMUM UK MYNbMOHIKTOMUM C UNcUnaTepanbHO MeaMacTUHaNbHOW NMMMAGOANCCEKLNEN.
M3 Hux 69 nauneHTam NnpoBoaMnack aabloBaHTHAs XMMUMOTEPanMs No cxeme kapbonnaTuH + naknuTakcen.
MccnepoBanvcb TkaHb NEPBUYHONO OMyXONEBOro y3ma, npunexalias TKkaHb Jerkoro u Bce yaaneHHble
nMMmadoy3nel. McTonornyeckoe 1 UMMYHOrMCTOXMMUYECKOE UCCNenoBaHNe BbIMOMHSANOCH N0 CTaH4apTHON
meToauke. B nccnegosaHue BKMOYaNMCh TOMbKO Cryvyan € aAeHOKapLMHOMON U C MIIOCKOKNETOYHbIM pa-
koM. Cpok HabntogeHus 3a 60rbHbIMU C MOMEHTA NMOCTAHOBKM AMarHo3a coctasun 5 net. [ina noctpoeHns
MaTeMaTU4eCcKnx Mogenen ncnonb3oBarncsa MeTop norucTudeckon perpeccun. Pesynbratbl. Ha ocHoBaHWK
OLEHKM KIMUHMKO-MOPEONOrnyeckmx napameTpos paspabotaHa matematmyeckasi Mogenb AN NporHosu-
pOBaHUS BEPOATHOCTM reMaToreHHOro MeTacTasMpoBaHUs TONbKO Yy BONbHbIX aAeHOKapLMHOMOWN NEerkoro,
BKItOYaloLLasa Takue napameTpbl, kak kputepumn T, N, cteneHb anddepeHumnpoBKn onyxonu, CTENoWNnCs
TUN CTPYKTYP, NponudepatnBHasi akTMBHOCTb onyxonu, STAS. CTeneHb 4OCTOBEPHOCTM MOAENM COCTaBmna
%?=664,730; p<0,001; yyBcTBUTENBHOCTL — 99 %, cneundmryHocTb — 88 %. bes yyeta STAS cneundUnyHoOCTb
mogenu coctaensna Bcero 60 %. [na nnocKOKNeTo4Horo paka ahMEKTUBHYIO NPOrHOCTUYECKYD MOAenb
nocTpouTb He yaanock. [poBeaeHHast agbloBaHTHasA XMMUOTEPaNus He BMSANa Ha NoryyYeHHble pesynbra-
Tbl. 3aknoveHue. BbinonHeHHoe nccrnegoBaHne NpoAeMOHCTPUPOBANo 3HaUYUTENbHYO porb yyeta STAS
B MPOrHO3MPOBaHNW pUCKa reMaToreHHoro MetTacTa3npoBaHus y 6oMbHbIX ageHoKapLuHoOMOoW nerkoro. M-
cneposaHue pony STAS B reMaTtoreHHOM MeTacTa3avpoBaHUM NEPCNEKTMBHO ANs MOHUMAHUS MEXaHU3MOB
OaHHON hOpMbI OMYXOnEeBOV NPOrpeccum.

KntouyeBble cnoBa: HEMENKOKIEeTOUYHbIN paK NIerkoro, pacnpocTpaHeHe Onyxorsiv No BO3AYLHbLIM
NPOCTPaHCTBaM, reMaToreHHble MeTacTasbl.

#=7 3aBbsnoBa MapuHa BuktopoBHa, zavyalovamv@mail.ru
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FEASIBILITY OF PREDICTING HEMATOGENOUS METASTASIS
IN PATIENTS WITH NON-SMALL CELL LUNG CANCER, TAKING
INTO ACCOUNT THE SPREAD THROUGH AIR SPACES

M.V. Zavyalova'?, A.A. Durova?, A.V. Zavyalov?, S.V. Miller', V.M. Perelmuter’

'Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

2Siberian State Medical University of the Ministry of Health of Russia

2, Moskovsky trakt, Tomsk, 634050, Russia

Abstract

Background. Spread through air spaces (STAS) has long been considered a significant risk factor for local
recurrence after segmental lung resection in patients with non-small cell lung cancer (NSCLC). Currently,
the study of the biological significance of STAS, including its role in hematogenous metastasis of NSCLC,
is relevant. The aim of the study was to investigate the feasibility of predicting hematogenous metastasis
in patients with NSCLC taking into account STAS. Surgical specimens from 88 patients with stage IA-IIIA
NSCLC (T1-3N0-1M0), who were treated at the department of thoracic oncology of the Cancer Research
Institute of Tomsk National Research Medical Center from 2014 to 2019, were evaluated. The patients
underwent lobectomy or pulmonectomy with ipsilateral mediastinal lymph node dissection. Of these,
69 patients received adjuvant chemotherapy with carboplatin + paclitaxel. The tissue samples from the
primary tumor, surrounding lung tissue, and all removed lymph nodes were examined. Histological and
immunohistochemical studies were performed using standard methods. Only cases with adenocarcinoma and
squamous cell carcinoma were included in the study. The follow-up period from the time of diagnosis was 5
years. The logistic regression method was used to construct mathematical models. Results. Based on the
assessment of clinical and morphological parameters, a mathematical model was developed to predict the
feasibility of hematogenous metastasis only in patients with lung adenocarcinoma. Basic tumor parameters,
such as TNM stage, differentiation grade, creeping type of structures, proliferative activity, and STAS were
assessed. The reliability of the model was %?=664.730; p<0.001; sensitivity and specificity were 99 % and
88 %, respectively. Without taking STAS into account, the model had a low level of specificity, not exceeding
60 %. It was not possible to construct an effective prognostic model for squamous cell carcinoma. Adjuvant
chemotherapy did not affect the results obtained. Conclusion. The study demonstrated a significant role of
STAS in predicting the incidence of hematogenous metastasis in patients with lung adenocarcinoma. The
study of the role of STAS in hematogenous metastasis is promising for understanding the mechanisms of

this form of tumor progression.

Key words: non-small cell lung cancer, spread through air spaces, hematogenous metastases.

Beenenne

PacnpoctpaHeHne omyXojiu MO BO3JYLIHBIM
npoctpancTBam (spread through air spaces, STAS)
3a mpeaesaMHu Kpask OCHOBHOTO OIYXOJIEBOTO y3Jia
Brepsbie onmcano B 2015 r. K. Kadota et al. [1].
ITozxe ObuTO TOKa3aHo, uTo STAS sBiseTcs Hesa-
BHUCUMBIM MTPOTHOCTUYECKHM MPU3HAKOM CHYKCHHS
0e3pelnIMBHON BBDKMBAEMOCTH NPH AJACHOKAPILIH-
HOME U IJIOCKOKJIETOYHOM pake Jierkoro [2]. [Tpuuem
STAS garme oOHapY)KUBAJIH y TAITUEHTOB TIOXKHIIOTO
BO3pacTa, MY>KCKOTO TI0J1a, ¢ aHAMHE30M KYpECHHS,
B ClIy4asiX ¢ mpeoOiajlaHueM MUKPOMAMHIUISPHBIX
Y COJIMJIHBIX CTPYKTYp B MapeHXMMAaTO3HOM KOMIIO-
HEHTE aJICHOKAPIIMHOMBI, C YMEPEHHON WJIU HU3KOM
crereHblo auddepeHInpoBKH HOBOOOPa30BaHHUS, C
JTUuMQOBACKYJISIPHON MHBA3UEH M UHBA3UCH B IUICBPY,
a Takxe ¢ Oonee MpoABUHYTHIMH 3HaueHUsAMHU T, N u
cTaauu 3a0osaeBanus [3—7].

[Mocnenyrommue uccnenoBaHus OATBEPIUIN CBS3b
pacpoCTpaHEeHHs] OMYXOJH MO BO3IYIIHBIM IMPO-
CTPAHCTBaM C KJIMHHMKO-NATOJIOTMYECKUMH Tapame-

28

TpaMH IPH HEMEITKOKIIeToO9HOM pake Jierkoro (HMPJT).
[IponemoHCcTpUpOBaHa CBSA3b PACIPOCTPAHEHUS
OITYXOJIH IO BO3/AYIIHBIM MPOCTPAHCTBAM C JIOKaJIU-
3auueil HoBOOOpa3oBaHUs B MPaBOil HIKHEH [oJIe,
NPEUMYIIECTBEHHO MUKPOIATMIIISIPHBIM [TaTTEPHOM
a/ICHOKapLMHOMBI, HAJIMYUEM JTUM(OTeHHOTo MeTa-
CTa3MpoBaHMs, COOTBETCTBYIOmEro pN2. deHomeH
STAS mpennoxunu paccMaTpuBaTh B KadeCTBE He-
OnaronpusATHOTO MPOTrHOCTHYECKOTo KpuTeprst HMPJI
Y PEKOMEH/I0BAJIN YKA3bIBATh €T0 B THCTOIOTNYECKOM
3aKIIOYEHHUH TIPU MCCIEJOBAHUH OMEPALMOHHOTO
Matepuana [3, 6].

T.I. Akcam et al. moka3aHo, 4To yBeIHYCHUE Ya-
CTOTBI JIOKOPETMOHAPHBIX PELUANBOB U CHUKXCHHE
YpOBHS 0e3peluIuBHON BBDKUBAEMOCTH CBS3AaHBI C
HanuuneMm STAS, B To Bpems Kak OT/JaleHHBIC MeTa-
CTa3bl Yalle BBISIBISAIOTCS NMPU HAIWYHK COCYAUCTON
u muM¢oBacKyIapHoil naBazuu. CieayeT OTMETHUTb,
YTO [10JI0OHBIE PE3yJIbTaThl IOIYYEHbl KaK IIPU ajie-
HOKapIMHOME, TaK U IMpPHU IJIOCKOKIETOYHOM pakKe
nerkoro [8]. A. Hashinokuchi et al. mporemoHcTpu-
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KNMHWYECKUE UCCIIEOOBAHUA

pOBaJIM CBA3b PAaCHpPOCTPAHEHMs OIYXOJIH IO BO3-
IOYLIHBIM IIPOCTPAHCTBaM ¢ 00Jiee KOPOTKUM CPOKOM
ob1eit u 6e3penuInBHON BEIKUBAEMOCTH [9]. Takum
00pa3oM, Ha JaHHBIH MOMEHT JJO KOHIIA HE M3y4eH
Borpoc 0 poiau STAS B BOBHUKHOBEHHH T'€MaTOTCH-
HOTO MeTacTa3upoBaHMs paka Jierkoro. Hacrosimee
HCCJICZIOBAaHUE HAIPABICHO HA U3yYEHHUE 3TOrO BO-
IIpOca U Ha BBISICHEHNE BO3MO)KHOCTH UCTIOIb30BaHUS
nHpopmanuu o Hammunu STAS B mporHo3upoBaHun
reMaTroreHHoro meractasuponanus npu HMPJL

esb uccaeqoBaHus — U3yUCHUE BOSMOXHOCTH
MIPOTHO3MPOBAHUS T€MATOI€HHOTO METACTa3UPOBAHUS
y OOJBHBIX HEMEIKOKJIETOUYHBIM PakoM JIETKOTO ¢
Y4ETOM PacHpOCTPAHEHUS OITyXOIH MO BO3AYIIHBIM
IIPOCTPAHCTBAM.

MarepuaJ 1 MeTOIbI

UccnenoBancs onepauiMoOHHBIH MaTepHal OT
88 OONBHBIX HEMEJTKOKICTOYHBIM PAKOM JIETKOTO
craaun [A-IIIA (T1-3N0O-1MO0), npoxoauBIIHX Jie-
YEHUE B OTAEJICHUHU TOpakajdbHOM oHkonorun HUN
onkonornn Tomckoro HUMII B nepuoxa ¢ 2014 mo
2019 r. B uccnenoBanue BKIIOYAIU TOJBKO CIIy4au
C LEHTPAJIbHBIM PAKOM JIEI'KOTO, IPEACTABICHHBIM
WHBA3MBHON HEMYLIMHO3HOM aJIECHOKAPIIMHOMOW WJIH
IJI0CKOKJIETOYHBIM pakoM. Oriepanius BBINOJIHATIACH B
o0beMe MyJIbMOHAKTOMUU WM JIOO3KTOMUH C UIICH-
JaTepabHON MeANACTHHAIBHON TUM(OIUCCEKITHEH.
ITocne onepanuu 69 6omsabIM HMPJI IB-IIIA cTagnm
MIPOBOJIMIIACK IbIOBAHTHAS XMMHOTEPAIHs 110 CXEMe
KapOOIUIaTHH + MaKJIUTaKCEell.

OueHuBaUCh ONEpaMOHHBIN MaTepua ¢ u3yue-
HHEM MTEPBUYHOTO OITyXO0JIEBOTO y3Ja C IpHiIeKaIeit
TKaHBIO JIETKOTO U BCE yAAJIEHHBIE B COOTBETCTBUU C
BBINMOJTHEHHBIM 00bEMOM OIlepaliy TUM(aTHIeCKHIe
y31bl. Matepuan ¢uxcuposaics B 10-12 % pactso-
pe HelTpansHoTrO (hopmanuHa. [IpoBonka marepuana
OCYIIECTBIISUIACh C MOMOIIBIO aBTOMara Ui TUCTO-
noruyeckoit mpoBoaku (Leica, ['epmanust). Metonom
nostHOTO cKaHupoBaHus ctexoln (WSI) onmdporiBa-
JIM TUCTOJIOrMYecKue npemnaparsl. Mcrnonb3oBanach
aBTOMATH3UPOBAHHAS CHCTEMa JJIsI CKAaHMPOBAHUS
MukpormnpenaparoB Aperio AT2 (Leica Biosystems,
I'epmanus). dns uzydeHus: ounpoBaHHBIX CPE30B
MIPUMEHSIIOCH MIPOrpaMMHOE oOecTieueHrne Aperio
ImageScope 12.4.6.

VMMYHOTHCTOXUMHIYECKOE HCCIIEI0BAaHIE TIPOBO-
JIJIOCH 10 CTAH/IaPTHON METO/IMKE C UCTIONIb30BAHUEM
nmmMyHorucrocteiinepa Bond-maX (Leica, I'epmanus),
¢ ucnonp3oBanreM antutenl Kk TTF (xmon SPT24,
Leica) u x p40 (xmon ZR8, Cell Marque) mist yTou-
HeHust rucroruna, k Ki67 (kimon SP6, Cell Marque) —
JUIS1 OLCHKH PO (epaTuBHON aKTUBHOCTH OITYXOJTH,
k CD3 (Polyclonal, Dako), CD4 (xmon 4B12, Dako),
CD8 (xnmon C8/144B, Dako), CD20 (xnon L26,
Dako), CD68 (xion 514H12, Leica) — amnst u3yueHus
BOCTIAIMTENBHON MHPUIBTpaMu onmyxonu, k PD-L1
(xmon 22C3, DAKO) — ans ouenku PD-L1 craryca
onyxonau. OneHKa KCIPECCUH OCYIIECTBIIACh B

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 27-37

oundposaHHbx MeTogoM WSI cpe3ax ¢ mpuMeHeHH-
€M aBTOMaTU3MPOBAaHHOM cucTeMbl Pannoramic MIDI
¢ nporpammHbBIM obecrieuenrneM Slide Viver V2.8. u
HCTIOJTb30BaHIEM MHOTOMOYJTEHOM I1aTtdopmbl Quant
Center (3D HISTECH, Benrpus).

B mapeHxmMMaro3HOM KOMITOHEHTE aJIeHOKapIIH-
HOMBI BBIJICIISUT MIECTh THIIOB CTPYKTYp MapeHXH-
MAaTO3HOI'O KOMITIOHEHTA: CTEJIFOLUICS; alluHAPHBII;
NanuJUISIPHBIA; MUKPOTANMIUISAPHBIN; COMUIHBIN;
OJTMHOYHEIE OIMyXOJIEBBIE KJIETKH. B mapeHxnmaros-
HOM KOMIIOHEHTE IIOCKOKJIETOYHON KapIIHOMBI
BBIJIETSUIN TIATH THUIIOB CTPYKTYP: OpPOTOBEBAIOIIHIA;
HIMTIOBATHI; 0a3aJI0MAHBIN; TOIUMOP(HBIN; OAMHOY-
HBIE OITyXOJIEBbIE KIETKH. OMpenessiich HaJInIue u
TIPOIIEHT Pa3HbBIX THIIOB CTPYKTYP B TAPECHXHUMATO3HOM
KOMITOHEHTE HOBOOOPa30BaHMs KaK B CIy4asx ¢ aje-
HOKapIUHOMOH, TaK ¥ B CITy4asiX ¢ TNIOCKOKJIETOYHON
KapLUUHOMOM.

OnennBanu crerneHb auhhepeHIMPOBKH Oy XOJIH:
Grade 1 — Boicokast; Grade 2 — ymepenHas; Grade
3 — Hu3Kas. B cayvasx ¢ aneHokapunHomoi k Grade
1 OTHOCHIIM OIYXOJIM CO CTENIOIINMCS IAaTTEPHOM, K
Grade 2 — ¢ animHAPHBIM ¥ TAMWUIAPHBIM [TATTEPHOM,
k Grade 3 — ¢ MUKpOTIAaNMUISIPHBIM M COJIMTHBIM TIaT-
TepHOM. B cityuasix ¢ ri10CKOKJIETOUHON KapIIMHOMOM
k Grade | oTHOCHIIM OMyX0/1HM € OporoBenuem, k Grade
2 — OIyXO0JI1, COCTOSIIIME U3 MOJIEH, TSKEH U STYeeK, 1o-
CTPOEHHBIX ATHITMYHBIMHU KJIE€TKAMH [ITHIIOBATOTO THTIA
0e3 oporosenusi, kK Grade 3 — omyXxoJH, COCTOSIIINE U3
NOJIeH, TSHKEH M sS9eeK, TTOCTPOCHHBIX aTUMUYHBIMU
KIJIETKaMHU 0a3aJIOWIHOTO WK MOJIMMOP(HOTO THIIA
0e3 OpOTOBEHHUSI.

BrIpaXeHHOCTh CTPOMBI OITyXOJIH OMpEeNsiiach
1o Tpex0auibHO cucteme: 1 6as — cnabo BeIpaxkeHa,
MmeHee 30 % OT TKaHU oryXoiu; 2 faia — yMEpeHHO
BbIpakeHa, cocTaBisieT 30—70 % OT TKaHU OIyXOJu;
3 6amna — BeIpakeHa, coctaBisiet 6onee 70 % Tkanu
OITYXOJIH.

B TkaHu nerkoro, mpuiekamieii K OCHOBHOMY
OITYXOJIEBOMY Y3ITy, OTIPENEIsIn Hamnare (pparMeH-
TOB OITyXOJM M OTAENBHBIX OIyXOJIEBHIX KIETOK. B
ciydasix ¢ MX OOHapyKEHHEM KOHCTAaTHpOBaIH Ha-
JMYUE PACIPOCTPAHEHUS OMYyXOJIH MO BO3LYIIHBIM
npocTpancTBam (puc. 1, 2).

ITomcunTeiBamach J0 OMYXOJIEBhIX KJIETOK C TO-
3UTHBHOM si7iepHO# dKerpeccueit Ki67 B ormyxoneBoit
TKaHU. B cTpoMe mepBHYHOIO OMyXOJEBOro y3ia
OTIPEICIISITN KOJMYECTBO KJIETOK BOCIAIUTEILHOTO
nH(HUIBTpaTa ¢ MO3UTHBHOM dKcipeccueit CD3, CD4,
CD8, CD20, CD68 mpu %400 B 10 momsx 3peHus.
IToncunThIBa M KOTMUYECTBO KIETOK BOCHIAIUTEIHHO-
ro MHQUIBTpaTa ¢ NO3UTUBHOHN 3Kcmpeccueit CD3,
CD4, CD8, CD20, CD68, pacrionararoimuxcs Mexay
KIJIETKaMH TapEeHXUMaTO3HBIX cTpyKTyp Ha 1000 omy-
XOJIEBBIX KJIETOK.

OrieHKa 3KCIPECCHH BBIMOIHATACH IPH HAJIMYNH B
uccnemyemom cpese 100 u Gonee OmyxoneBbIX KIETOK
MyTeM BBISBICHHS TIOJTHOTO WJIM YACTHYHOTO OKpa-
mmBanusg PD-L1 #Ha mMemOpaHe OMyXoJeBBIX KIETOK.
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Puc. 1. MukpodoTo. PacnpoctpaHeHne onyxonu no Bo3ayLUHbIM NPOCTPAHCTBaM MNpy afeHoKapLYHOME Nerkoro.
Okpacka remaToKcunuHomM 1 3o3unHom, x100. MprmMeyaHmne: pucyHoK BbINONHEH aBTopamMu
Fig. 1. Microphoto. Tumor spread through air spaces in lung adenocarcinoma. Hematoxylin and eosin staining, x100.
Note: created by the authors

Puc. 2. MukpodoTo. PacnpocTpaHeHune onyxonu no BO3AyLUHbIM NPOCTPaHCTBaM NpU NIIOCKOKIETOYHON KapLMHOME NErkoro.
Okpacka reMaToKCUIIMHOM U 3031HOM, *100. MNprmeyaHne: pucyHoK BbINOSIHEH aBTOpaMm
Fig. 2. Microphoto. Tumor spread to air spaces in squamous cell carcinoma of the lung. Hematoxylin and eosin stain, x100.
Note: created by the authors

Pacuer Bemomnnsncs mo gopmyne: Tumour Proportion
Score (TPS) = % xuBbix PD-L1(+) omyxoieBbIX KJIETOK
C MOJTHBIM WJTH YaCTHYHBIM OKpAIInBaHUEM MEMOPaHbI
no0oit uaTencusHoctH. [Ipu TPS<1 % skcnpeccuro
cuntanu HeratusHoi; npu TPS 149 % — cnabormo-
sutuBHOMN; ipu TPS>50 % — BeIcOKOi aKcIpeccueit
PD-L1. B xauecTBe KOHTpPOJIS UCIONIB30BATIACh TKaHb
MUHJaTUHBL [103UTHBHBIM KOHTPOJIEM CUHTANHU BbI-
SIBJICHUE CHJIbHO MO3MTHUBHON PEAKLUH B 3MUTEIUH
KPHIIT, CTa00H WK YMEPEHHO TTO3UTHBHON PEaKIINH B
Makpoarax repMHHATUBHBIX [ICHTPOB U HETaTHBHON
peakuuu B sHH0TeNNH, prudpodnactax 1 MOBEPXHOCT-
HOM 3TUTEIHH.

Cpoxk HaOmroieH s 32 O0JIbHBIMHU ¢ MOMEHTA IIOCTa-
HOBKH JTMarHo3a COCTaBUI 5 JeT. AHaTM3NPOBaJINCh
UCTOpUH 0O0JIE3HHU U aMOyJIaTOPHbIE KapThl OOJIBHBIX.
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Hanmune Ha MOMEHT 0OpaleHust Uik BOSHUKHOBEHHUS
B IIPOLIECCE TMHAMIYECKOTO HAOFOACHNS OTNAICHHBIX
meTacTtas3oB oneHuBanocsk Y3U, CKT, MPT, II0T.

B 3aBucumocT# ot ructoTHna Ob1I0 CHOPMUPOBAHO
2 Tpynmbl OONBHBIX: C aJieHOKapIuHOMOW (n=39) u
C TUIOCKOKJIETOYHBIM pakoM (n=49). Yacrtora BcTpe-
4aeMOCTH PacIpOCTPAHEHUsI OITyXOJIH 110 BO3LyITHBIM
MIPOCTPAHCTBAM y OOJBHBIX C aJCHOKAPLIHOMON 1 ¢
IUIOCKOKJIETOYHBIM PAaKoM He paszinyanach (33 u 37 %;
p=0,740) (tabmn. 1).

Craructrdeckasi 00paboTka pe3yabTaToB IPOBOIHU-
nachk ¢ mpuMeHeHneM nakera nporpaMm STATISTICA
10.0. Kputepwuii x> UCHONB30BAIICS ISl CPAaBHEHHUS
49aCTOTHI BEISIBIICHUS ITpu3HakoB. Kputepwuii [llamupo—
Bunka npuMeHsicst Ui MPOBEPKH HOPMaJIbHOCTH
pacupenenenus. llpy HeHOpMaIbHOM pacmupene-
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Ta6nuua 1/Table 1

KnuHuko-mopdonornyeckas xapakrepmuctuka 6onbHbix HMPI
Clinical and morphological characteristics of patients with NSCLC

ITapametpsr/Parameters

Anenokapuuaoma/Adenocarcinoma

IT110CKOKIIETOYHBIN paK/

(n=39) Squamous cell carcinoma (n=49)
Bospact/Age 60,0 [56,0; 64,0] 60,0 [53,0; 65,0] 0,821
Tlon/Gender
Myxuunb/Men 28 (72 %) 46 (94 %) 0.005
Kenmuue/ Women 11 (28 %) 3 (6 %) ’
Kpurepuit T/T criterion
TI 20 (51 %) 8 (16 %)
T2 10 (26 %) 24 (49 %) 0,002
T3 9(23 %) 17 (35 %)
Kpurepuit N/N criterion
NO 22 (56 %) 27 (55 %) 0.902
N1 17 (44 %) 22 (45 %) ’
Cranus/Stage
TA (T1cNOMO) 13 (33 %) 6 (13 %)
1B (T2aNOMO) 5(13 %) 9 (18 %) 0.093
IIB (T1cN1IMO, T2aN1MO0, 3NOMO) 16 (41 %) 29 (59 %) ’
IIIA (T3N1MO) 5(13 %) 5/49 (%)
Omneparnus/Surgery
Jlo6akTomust/Lobectomy 38 (97 %) 47 (96 %) 0.697
ITynaemonskToMust/Pulmonectomy 1 (3 %) 2 (4 %) ’
Grade
Grade 1 11 (28 %) 2 (4 %)
Grade 2 17 (44 %) 33 (67 %) 0,005
Grade 3 11(28 %) 14 (29 %)
STAS
Het/No 26 (67 %) 31 (63 %) 0740
Ecrn/Yes 13 (33 %) 18 (37 %) ’
PD-L1
TPS<I % 27 (69 %) 30 (61 %)
TPS 1-49 % 5(13 %) 10 (21 %) 0,622
TPS>50 % 7 (18 %) 9 (18 %)
AnvroBantHas xumuorepanusi/Adjuvant chemotherapy
Her/No 13 (33 %) 6 (12 %) 0.017
Ectb/Yes 26 (67 %) 43 (88 %) ’
Penmpnussl/Recurrence
Het/No 36 (92 %) 47 (96 %) 0.467
Ectn/Yes 3 (8 %) 2 (4 %) ’
T'emarorennsie MeTacTa3pl/Hematogenous metastases
Het/No 34 (87 %) 41 (84 %) 0.645
Ectb/Yes 5(13 %) 8 (16 %) ’

HpI/IMe‘IaHI/ICZ TaGHI/IHa COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

JICHUU OIICHKA MOCTOBEPHOCTH PA3IUUYUN MeIuaH
KOJIMYECTBEHHBIX MPU3HAKOB ISl CPABHEHUS JBYX
HE3aBUCHUMBIX TPYMI OCYHIECTBIISIACH C MTOMOIIIBIO
HelapaMeTpUUYECKOro Kpurepust MaHHa—YUTHU, CpaB-
HEHHUE HECKOJIbKUX HE3aBUCHUMBIX IPYIII BHITIOTHSIIOCH
¢ nomounibto Tecta Kpackena—Yomnuca. g noctpoe-
HHS MaTeMaTHIECKUX MOJIENICH HCITOIb30BaJICS METOM
JIOTUCTHYECKOW pPerpeccui. 3HAYMMBIMUA CUUTAIIH
paznuuus npu p<0,05.

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 27-37

Pe3yabTarsl

I/ISY‘ICHHC réMaTorcHHOIro MEeTacTasupoBaHus B
3aBUCUMOCTHU OT KJIUHUKO-MOP(OJIOTHIESCKHUX Ta-
paMeTpoB B TpyIIie OOJBHBIX C aJeHOKAPIIUHOMOM
JIETKOTO TTOKAa3ajI0, YTO TPY HAJHMYUU TeMaTOT€HHBIX
METacTa30B peke 00HAPYKUBACTCS CTETIOIIUIACS THIT
CTPYKTYp B apEHXUMATO3HOM KOMITOHCHTE MEPBHY-
HOTO OITyXOJIEBOTO y31a. Jlpyrue mapaMeTphbl 3HAYHMO
HE pa3Inyaguck (tadm. 2).
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Ta6nuua 2/Table 2

KnuHuko-mopdhonoruyeckne napameTpbl B CrlyYasix ¢ OTCYTCTBMEM UMK HanM4neMm remaToreHHbIX
MeTacTa3oB Y 60SbHbIX afeHOKapLMHOMOWA Nerkoro

Clinical and morphological parameters in lung adenocarcinoma patients

with or without hematogenous metastases

T'emarorennsie MeTacTa3bl/Hematogenous metastases

[Mapamerpsr/Parameters p
Het/No (n=34) Ecte/Yes (n=5)
Bospact/Age 59,0 [55,0; 64.,0] 63,0 [61,0; 63,0] 0,166
ITon/Gender
Myskuurnbl/Men 24 (71 %) 4 (80 %) 0.662
Kenuuns/Women 10 (29 %) 1 (20 %) ’
Kpwurepuii T/T criterion
T1 18 (54 %) 2 (40 %)
T2 8 (23 %) 2 (40 %) 0,731
T3 8 (23 %) 1(20 %)
Kpurepuit N/N criterion
NO 20/34 (59 %) 2/5 (40 %) 0.428
N1 14/34 (41 %) 3/5 (60 %) ’
Cranus/Stage
IA (T1cNOMO) 11 (32 %) 2 (40 %)
IB (T2aNOMO) 5(15 %) 0 (0 %) 0.791
IIB (T1cN1MO, T2aN1MO0, T3NOMO) 14 (41 %) 2 (40 %) ’
IIIA (T3N1MO) 4 (12 %) 1(20 %)
Omnepanms/Surgery
Jlo6akTomust/Lobectomy 34 (100 %) 4 (80 %) 0.008
[TynemonakTOMust/Pulmonectomy 0 (0 %) 1 (20 %) ’
Cremromuiics Tin cTpyKTyp B omyxonw/Lepidic type of structures in the tumor
Her/No 10 (29 %) 4 (80 %) 0.028
Ectb/Yes 24 (71 %) 1(20 %) ’
AIUHAPHBIA THIT CTPYKTYP B omyxoir/Acinar type of structures in the tumor
Her/No 2/34 (6 %) 0/5 (0 %) 0.693
Ectp/Yes 32/34 (94 %) 5/5 (100 %) ’
[amnspHelil THO cTpyKTYyp B omyxonu/Papillary type of structures in the tumor
Het/No 25 (74 %) 4 (80 %) 0731
Ectn/Yes 9 (26 %) 1 (20 %) ’
MukpomanuUIIpHBEIA THI CTPYKTYp B omyxonu/Micropapillary type of structures in the tumor
Het/No 25 (74 %) 5 (100 %) 0.181
Ectp/Yes 9 (26 %) 0 (0 %) ’
Conuaneiii TuI cTpykTyp B omyxoiu/Solid type of structures in the tumor
Het/No 15 (44 %) 2 (40 %) 0.862
Ectb/Yes 9 (26 %) 3 (60 %) ’
OrtzenbHble omyxonesble KieTky/Discrete tumor cells
Het/No 20 (59 %) 3 (60 %) 0.960
Ectb/Yes 14 (41 %) 2 (40 %) ’
[IporeHT Tuma cTpykTyp B omyxoiu/Percentage of structure type in tumor, Me [Q1; Q3]
Cremomuiics/Lepidic 30,0 [20,0; 40,0] 10,0 [10,0; 20,0] 0,179
AuunHapHsIit/Acinar 50,0 [10,0; 87,5] 80,0 [30,0; 88,0] 0,641
TManunnsapusrit/Papillary 20,0 [10,0; 40,0] 40,0 [40,0; 40,0] 1,000
Muxponanmursipasiii/Micropapillary 10,0 [5,0; 20,0] - -
Conunnsrit/Solid 70,0 [20,0; 98,0] 30,0 [1,0; 68,0] 0,251
OTZ[CHBH.BIC OITyXOJICBBIE KJICTKH/ 2.5 [2.0: 10,0] 1,5[1,0: 2.0] 0.266
Discrete tumor cells
Grade
Grade 1 10 (29 %) 1 (20 %)
Grade 2 14 (42 %) 3 (60 %) 0,730
Grade 3 10 (29 %) 1 (20 %)
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OkoH4aHue Tabnuubl 2/End of Table 2

BepaxeHHOCTB CTpOMEI ormyxomu/Tumor stroma

<30 % 17 (50 %) 4 (80 %)
30-70 % 15 (44 %) 1 (20 %) 0,440
>70 % 2 (6 %) 0 (0 %)
STAS
Het/No 22 (65 %) 4 (80 %) 0.498
Ectb/Yes 12 (35 %) 1 (20 %) ’
PD-L1
TPS<I % 23 (68 %) 4 (80 %)
TPS 1-49 % 5(15 %) 0 (0 %) 0,655
TPS>50 % 6 (17 %) 1 (20 %)
%Ki67, Me [Q1; Q3] 28,3 [12,4; 54,5] 26,7[10,8; 74,8] 0,721
KonnuecTBo KII€TOK BOCHIAIUTEILHOTO HH(MIBTPATa B CTPOME OILyX0JIH/
Number of inflammatory infiltrate cells in the tumor stroma, Me [Q1; Q3]
CD3+ 181,5[103,0; 321,0] 321,0[187,0; 457,0] 0,266
CD4+ 29,0 [12,0; 105,0] 15,0 [0,0; 29,0] 0,449
CD8+ 106,5 [67,0; 147,0] 147,0 [116,0; 201,0] 0,345
CD20+ 54,0 [22,0; 171,0] 77,0 [28,0; 209,0] 0,721
CD68+ 88,0 [11,0; 193,0] 3,3[3,3;110,0] 0,366
KosinuecTBO KIICTOK BOCHATUTEIBHOTO HH(UIIBTPATa B TAPEHXUME OITYXOJIH/
Number of inflammatory infiltrate cells in the tumor parenchyma, Me [Q1; Q3]
CD3+ 12,0 [9,0; 51,0] 12,0 [6,0; 17,0] 0,785
CD4+ 0,0 [0,0; 0,0] 0,0 [0,0; 0,0] 0,689
CD8+ 0,0 [0,0; 9,0] 4,02,0;9,0] 0,449
CD20+ 0,0 [0,0; 0,0] 0,0 [0,0; 0,0] 0,614
CD68+ 0,0 [0,0; 6,0] 0,0 [0,0; 0,0] 0,629
AnproBanTHas xumuorepanus/Adjuvant chemotherapy
Her/No 11 (32 %) 2 (40 %) 0735
Ectn/Yes 23 (68 %) 3 (60 %) ’
Penmnussl/Recurrence
Het/No 32 (94 %) 4 (80 %) 0.269
Ectb/Yes 2 (6 %) 1(20 %) ’

Ipumeyanne: Tabnua COCTaBICHA aBTOPAMH.

Note: created by the authors.

VY GOJBHBIX C MJIOCKOKICTOUYHBIM PAKOM JIETKO-
ro C TeMAaTOT€HHBIMU METacTa3aMH ONPEIesIoCh
Oonbiuee konumuecTBo CD3+ muMQpOIUTOB B BOCTIAIH-
TEJIbHOM MH(UIIBTpaTe KaK CTPOMBIL, TaK M TapECHXUMBI
MIEPBUYHOTO OIyXO0JEBOTro y3i1a. Jpyrue napameTpsl
3HAYUMO HE pa3audanuch (Tabm. 3).

ITo pesynbraram McciaegOBaHUs BBIMOJIHAIOCH
MOCTPOEHHE MATEMAaTHYECKUX MOJENeH Ml Mmpo-
THO3UPOBAHUSI T€MAaTOI€HHOI'O METACTa3HpPOBAHUS C
HCIIOJIb30BAHUEM TAKUX KIIMHUKO-MOP(OIOrHuecKux
rapaMeTpoB, KaKk BO3PACT, 110JI TAIIMEHTOB, 3HaUEeHHE
kputepus T, 3Hauenue kputepus N, cragus 3a0o-
JeBaHus, cTeneHb TupepeHIMPOBKH MEPBUUHON
OITyXOJIN, HAJIMYUE U IPOLICHT B CIy4asX C aleHOKap-
LIMHOMOM B TApEHXWMATO3HOM KOMITOHEHTE MepBHUY-
HOTO OIYXOJIEBOTO y3J1a CTEJIOIIErocs, allMHAPHOTO,
MNanuUBSIPHOr0, MUKPONANUIUISIPHOTO, COIUIHOTO
TUIIA CTPYKTYDP, OAMHOYHBIX OIyXOJIEBBIX KJIETOK,
HaJMYUe U MPOIEHT B CIIyYasx C IIOCKOKJIETOYHBIM
paKoM B MapeHXUMaTO3HOM KOMIIOHEHTE EPBUYHOTO
OITYXOJIEBOTO y3Ja OpOTOBEBAIOIIETO, IIUIIOBATOTO,
0a3aJI0uAHOTO, MOJIUMOP(HOrO TUIA CTPYKTYP, OIH-

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 27-37

HOYHBIX OITyXOJIEBBIX KJIETOK, HAJTMUHME U BUJI PACIIPO-
CTpaHEHUS OITYXOJIH 110 BO3AYIIHBIM IPOCTPAHCTBAM,
kommmyectBo CD3+,CD4+,CD8+,CD20+ nmumdoruTos,
CD68+ makpodaros BocnaMTeIbHOTO HHGUIBTpaTa
CTPOMBI U MAaPEHXUMBbI IEPBUYHOIO OIyXOJEBOIO
y31a, ko3 dunuent CD4+/CD8+ numdoruToB Boc-
NAJUTELHOTO WHPHUIBTPATa CTPOMBI M MAPEHXUMBI
NEPBUYHOTO OITyXOJIEBOTO Y3JIa, MPOLEHT 3KCIIpec-
cum Ki67 B TkKaHU TIEPBUYHON OITYXOJH, KCIIPECCHS
PD-L1 B mapeHXnMe IEPBUYHOHN OITyXOJIH, HAJTHIHE
aIbIOBAaHTHOW XUMHUOTEPAInH.

B pesynbrare momaroBoro aHaiau3a JUIMIb IJIS
TpyNIIbI OOJIBHBIX C aIEHOKAPLIMHOMOM yIalloCh pa3pa-
00TaTh MaTEMaTUYECKYIO MOJIEJIb JJIs1 IPOTHO3UPOBA-
HUSI BEPOSITHOCTH TeMaTOT€HHOTO METacTa3UPOBAHHSI.
B Maremarnueckyro MoZieib BOILIH TaKHE IIOKa3aTelu,
KaK HAJIMYME PACHPOCTPAHEHUS! OITYXOJIH 10 BO3IY 1~
HBIM ITpOCTpaHcTBaM, kputepuit T, kpurepuit N, Hanu-
YHe CTEITIOIIETOCs TUITAa CTPYKTYP B TAPSHXUMATO3HOM
KOMIIOHEHTE OITyXOJIH, CTerneHb AuddepeHInpoBKu
NEPBUYHOTO OIMyX0JIeBOTo y3a. [Ipu pacuere monenu
HCIIOJIb30BAJICS KOJIMUECTBEHHBIN IPU3HAK — IPOLICHT
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Ta6bnuua 3/Table 3
KnMHMKO-MOp(*)OﬂOrMHECKMe napamMeTpbl B criyyasiX ¢ OTCyTCTBUEM UITN HalTMYneM reMmaTtoreHHbIX
MeTacTa3oB y 6ONbHbIX NIIOCKOKNETOYHbIM PAKOM Ferkoro
Clinical and morphological parameters in squamous cell lung cancer patients
with or without hematogenous metastases

T'ematorennsie MeTacTa3pl/Hematogenous metastases

ITapametpsr/Parameters p
Het/No (n=41) Ecte/Yes (n=8)
Bospact/Age 59,0 [53.,0; 65,0] 61,0 [55,5; 63,5] 0,903
ITon/Gender
My:xunab/Men 38 (93 %) 8 (100 %) 0.429
Kenumus/Women 3(7 %) 0 (0 %) ’
Kputepuii T/T criterion
TI 512 %) 3(38 %)
T2 22 (54 %) 2 (24 %) 0,152
T3 14 (34 %) 3 (38 %)
Kpurepuit N/N criterion
NO 21 (51 %) 6 (75 %) 0216
N1 20 (49 %) 2 (25 %) ’
Cranus/Stage
IA (T1cNOMO) 4 (10 %) 2 (25 %)
1B (T2aNOMO) 8 (20 %) 1(13 %)
1B (TICI;I;II\\I/{)(;\,/I"I(KaNlMO, 24 (58 %) 5(62 %) 0,486
IIIA (T3N1MO) 512 %) 0 (0 %)
Omnepanms/Surgery
Jlo6akromus/Lobectomy 39 (95 %) 8 (100 %) 0.524
[MynemonskToMusi/Pulmonectomy 2 (5 %) 0 (0 %) ’
OporoBeBaromyii THIT CTPYKTYp B omyxoin/Keratinizing type of structures in the tumor
Het/No 35 (85 %) 5(62 %) 0360
Ecte/Yes 6 (15 %) 2 (38 %) ’
[TumoBartslii TUI CTPYKTYp B omyxonu/Spinous type of structures in the tumor
Het/No 10 (24 %) 1 (12 %) 0.461
Ectb/Yes 31 (76 %) 7 (78 %) ’
Bazamouanblil THI cTPYKTYp B omyxoin/Basaloid type of structures in the tumor
Het/No 24 (58 %) 4 (50 %) 0.545
Ects/Yes 15 (42 %) 4 (50 %) ’
TMonumopdusiii Tun cTpyktyp B ommyxoiuu/Polymorphic type of structures in the tumor
Het/No 16 (39 %) 5(62 %) 0266
Ectb/Yes 23 (61 %) 3 (38 %) ’
OtxnenbHble omyxoneBble kieTkr/Discrete tumor cells
Her/No 16 (39 %) 4 (50 %) 0.563
Ectb/Yes 25 (61 %) 4 (50 %) ’
[poreHT pa3HOro THIIA CTPYKTYP B OIYXOJIH, KOIHMIECTBO O0NIBHEIX, Me [Q1; Q3]
Oporosesaronnmii/Keratinizing 7,51[2,0; 30,0] 20,5 [1,0; 40,0] 1,000
[Iunosarsrii/Spinous 80,0 [30,0; 99,0] 90,0 [50,0; 98,0] 0,910
Bbazanmounnsrii/Basaloid 80,0 [30,0; 99,0] 55,5[11,5; 99,0] 0,764
Tomumopdusrit/Polymorphic 20,0 [5,0; 85,0] 2,0 [1,0; 25,0] 0,108

OT/1eNbHBIC OMYXOJICBbIC KICTKH/

Discrete tumor cells >0[1,0;10,0] 15 11,0; 5,31 0,343
Grade
Grade 1 12 %) 1(12,5 %)
Grade 2 27 (66 %) 6 (75 %) 0,272
Grade 3 13 (32 %) 1(12,5 %)
BoipakeHHOCTB CTPOMBI omyxoiu/ Tumor stroma
<30 % 17/41 (41 %) 6 (75 %)
30-70 % 20/41 (49 %) 2 (25 %) 0,199
>70 % 4/41 (10 %) 0 (0 %)
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OkoH4aHue Tabnuubl 3/End of Table 3

STAS
Het/No 25/41 (61 %) 6/8 (75 %) 0.452
Ecte/Yes 16/41 (39 %) 2/8 (25 %) ’
PD-L1
TPS<I % 25 (62 %) 5(62 %)
TPS 1-49 % 8 (19 %) 2 (25 %) 0,869
TPS>50 % 8 (19 %) 1 (13 %)
%Ki67, Me [Q1; Q3] 54,8 [26,0; 69,7] 44,7 [33,7; 67,9] 0,989
KonnuecTBO KIIETOK BOCTIATUTEILHOTO HH(PUIBTPATa B CTPOME OITyXOJIH/
The number of inflammatory infiltrate cells in the tumor stroma, Me [Q1; Q3]
CD3+ 345,0 [234,0; 678,0] 874,5 [497,0; 1020,0] 0,013
CD4+ 395,0 [97,0; 488,0] 296,5 [39,0; 496,5] 0,626
CD8+ 300,0 [202,0; 408,0] 354,0 [112,5; 522,0] 0,829
CD20+ 159,0 [86,0; 298,0] 117,5 [89,0; 175,0] 0,636
CD68+ 205,0 [82,0; 306,0] 304,0 [194,0; 405,5] 0,076
KonnuecTBo KJIETOK BOCHAIUTEIBHOTO HH(UIIBTPATa B TAPSHXUME OITyXOJIH/
The number of inflammatory infiltrate cells in the tumor parenchyma, Me [Q1; Q3]
CD3+ 87,0 [33,0; 190,0] 203,0 [123,5; 282,0] 0,015
CD4+ 0,0 [0,0; 18,0] 9,0 [0,0; 21,0] 0,946
CD8+ 85,0 [30,0; 202,0] 36,5 [7,0; 82,0] 0,256
CD20+ 0,0 [0,0; 0,0] 0,0 [0,0; 2,0] 0,685
CD68+ 6,0 [0,0; 33,0] 14,5 [7,5; 25,5] 0,379
AnvroBantHas xumuotepanusi/Adjuvant chemotherapy
Het/No 4(9 %) 2 (25 %) 0229
Ects/Yes 37 (91 %) 6 (75 %) ’
Penmpnussl/Recurrence
Het/No 40 (98 %) 7 (87 %) 0.188
Ectn/Yes 12 %) 1 (13 %) ’

[Iprmeyanune: TabMLa COCTaBICHA aBTOPAMH.

Note: created by the authors.

skcripeccnu Ki67 B TkaHU IEpBUYIHON OITyX0JTH. Bepo-
SITHOCTh Pa3BUTHS TeMaTOTeHHOTO METaCTA3UPOBAHHS
orpezensiercs no Gopmyie
P=eY/(1+eY),

rae P — BeposTHOCTH pa3BUTHsI TEMaTOT€HHOTO MeTa-
CTa3upOBaHMUS;
€ — OCHOBaHME HaTypaJbHOro Jorapudma.

VYpaBHEHHE perpeccuu B I0Ka3aresie SKCIOHEHTHI
HUMeeT BU

Y =(2,462+3,958xX1 —2,943xX2 —

—5,531xX3 - 10,909xX4 - 0,003xX5),
rae X1 —Hanu4ue pacnpoCcTpaHEeHHUs! Oy XOJIH MO BO3-
IYITHBIM TIpocTpaHcTBaM (1 — HeT, 2 — ecTh);
X2 —xpurepuit T (1 —T1,2-T2,3 -T3);
X3 —xpurepuii N (0 — NO, 1-2 — N+);
X4 — crenenb qudhepeHInpPOBKH IEPBUYHOTO OITyXO0-
neBoro y3na (1 — Grade 1; 2 — Grade; 3 — Grade 3);
XS5 — HanMuKe CTENIOILEroCs TUIA CTPYKTYP B IAPEHXHU-
MAaTo3HOM KOMITOHEHTe omyXxouH (1 — HeT, 2 — ecTb).

[Ipu BepositHOCTH p>50 % oOmpenenseTcss BbICO-
Kasi BEPOSITHOCTb I'€éMaTOIr€HHOI'O METaCcTa3upOBaHUs,
ipu p<50 % — HHU3Kas BEPOSTHOCTh IeMaTOTEHHOTO
MeractazupoBanus. CTeneHb JOCTOBEPHOCTH MO-
aenn — x*=664,730; p<0,001. YyBCTBUTECIBHOCTH
cocrasmia 99 %, cnemuduunocts — 88 %. Cnemyer
OTMETHUTh, YTO BHICOKUH YPOBEHB YyBCTBUTEILHOCTH

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 27-37

Y CHIETI(IIHOCTH MTPOTHOCTUIECKOI MOIEITH OTTpe/ie-
JIST IMEHHO TaKOW MPHU3HAK, KaK PacIpOCTPAHCHHE
OMYXOJIH 10 BO3AYLIHBIM MPOCTpaHcTBaM. be3 yuera
STAS uyBCTBUTENBHOCTHh MOAENU cocTaBisiia 97 %,
a cnemuduaHOCTh — 60 %. DTO yKa3pIBaeT Ha MpO-
THOCTHYECKYIO IleHHOCTh STAS.

J11st rpyTIIbI OOJIBHBIX C TUIOCKOKJIETOUHBIM PAKOM
3P PEKTUBHYIO MaTEMAaTHIECKYIO MOJIENb ITOCTPOUTH
HE yJanoch. BeIsBIeHHBIE 3aKOHOMEPHOCTH HE pas-
JIMYAJIKCh B TPyIax 0OJIbHBIX ¢ HAJMYHUEM U OTCYT-
CTBUEM abIOBAHTHON XUMUOTEPAIIUU.

3akmouenue

Pe3ynbraTsl HACTOSILIIETO UCCIIEA0BAHUS TOKA3AIIH,
YTO BapUaHT MHBA3HUBHOTO POCTa a/€HOKapIUHOMBI
JIeTKoro, o0o3Hauaemblii TepmuHoM STAS, nveer 3Ha-
YEHHE JJIs1 PUCKA TEMATOTEHHOTO METACTa3uPOBAHUSI.
Ecnu Bowenmue B Mozenb (pakTopbl, TAKUE KaK CTe-
JIFOILIUICS THIT CTPYKTYP, CTENEeHb U PepeHIIMPOBKA
nepBUYHON onyxomnu, kputepuu T u N, nponudepa-
TUBHAs aKTUBHOCTB OITyXOJIH, SIBJISFOTCSI KIITACCUYECKH-
MH NIPEJUKTOPAMHU T€MAaTOT€HHOTO METAaCTa3NPOBAHUS,
TO HACTOSIEE UCCIIEJOBAHNE MTOTIEPKUBALT, YTO UX
nporHoctuueckas 3Q(HEeKTUBHOCTD CYIIECTBEHHBIM
oOpazom 3aBucut ot STAS. CienyeT OTMETUTB, YTO
BBITIOJIHEHHOE HCCIIEJ0BAHNE MPOJEMOHCTPUPOBAIIO
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3HAUNTENBHYO poJib yueTa STAS B IpOrHo3upoBaHuN
pHCKa reMaTOreHHOTO METacTa3upOBaHUs y OOJIBHBIX
aJICHOKapLIUHOMOM JIETKOI0 0€3 MeTacTaTuueCcKoro o-
paxkenust TuMQoy3noB cpenocrenus (N2). Mzyuenue
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EVALUATION OF CELL DEATH AFTER THERMAL ABLATION
IN PATIENTS WITH BONE TUMORS

P.K. Sitnikov'?, E.S. Grigoryeva', L.I. Anisenya'?, A.Yu. Kalinchuk', D.M. Loos"?,
R.V. Zelchan', S.A. Tabakaev', V.V. Pakhmurina?3, S.Yu. Matyushkov?,
D.O. Pakhmurin??, L.A. Tashireva'

'Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

2Tomsk State University of Control Systems and Radioelectronics

40, Lenina Ave., Tomsk, 634050, Russia

3Siberian State Medical University, Ministry of Health of Russia

2, Moskovsky trakt, Tomsk, 634050, Russia

Abstract

Introduction. Bone tumors are heterogeneous group of skeletal neoplasms characterized by frequent re-
currences, aggressive clinical course and low survival rates. The development of new treatment methods
continues to pose pressing challenges. Radical intraoperative thermal ablation (RIT) using high-temperature
exposure is emerging as a new and promising strategy for organ-preserving treatment. This study focuses
on the effect of thermal ablation (TA) on tumors. Objective of the Study to assess the impact of TA (using
the RIT method) on the viability of tumor cells. Material and Methods. The study included 8 patients with
bone tumors. Tumors underwent TA at a temperature of 60 °C for 30 minutes ex vivo. Apoptosis was studied
in tumor tissue samples before and after TA. Apoptosis was assessed using two methods: flow cytometry
and the TUNEL assay. Results. The TA procedure developed by our scientific group represents a promising
organ-preserving approach for treating malignant bone tumors. A temperature regime of 60 °C for 30 minutes
was effective in initiating tumor cells death. This was confirmed by two independent methods — flow cytometry
and TUNEL assay — which demonstrated a significant increase in the number of apoptotic cells immediately
following the procedure and a notable rise in the number of cells exhibiting signs of late apoptosis one hour
post thermal ablation. Therefore, the collected data confirm a pronounced antitumor effect immediately after
implementing RIT. Conclusion. The findings confirm that RIT is a viable organ-preserving method for treating
bone tumors, meriting further investigation to expand its application in clinical practice.

Key words: Bone tumors, thermal ablation, radical intraoperative thermal ablation, apoptosis, necrosis, flow
cytometry, TUNEL assay, high-temperature exposure, antitumor effect.
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TEPMOABAUUN Y NALUMEHTOB C OMNMYXOJIEBbIM
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AHHOTauusa

BBepeHue. Onyxonesble NOpaXeHNst KOCTEN — reTeporeHHas NaTonoris, KOTOPoW CBOMCTBEHHO arpeccuBHoOe
TeYeHue, YacTble peumanBbl 1 HA3KME NoKa3aTenu BbhkMBaemMocTu. PaspaboTtka n BHegpeHue ahOeKTUBHBIX
N HOBaTOPCKMX METOAOB NIEYEHUs OCTAETCHA akTyanbHoOW 3agaden. PagukanbHas uHTpaonepauuoHHas Tep-
moabnsaums (PUT), ocHoBaHHas Ha BbICOKOTEMMEPATYPHOM BO3AENCTBUM, NPeacTaBnsieT cCoO0n HOBbI OpUri-
HarnbHbIN MeToA neveHusi. Hactoslee nccnegoBaHme HanpaBneHo Ha n3dyyeHre BNnsHusA Tepmoabnsaumm (TA)
Ha KIeTouHyto rmbens. Llenb nccnepgoBaHusa — oueHnTb BnnsiHue TA (c ucnonb3oBannem metoga PAT) Ha
XKN3HEeCnocobHOCTb onyxoneBbIx knetok. Matepuan n metoabl. B vccnegoBaHve Obino BKMHOYEHO 8 nauneHToB
C OnyxorneBbIM NopaxeHneM KocTen ckeneta. Onyxonv nogeepranuce TA npu Temnepatype 60 °C B TeyeHue
30 MuH ex vivo. ViccnepoBanvck 06pasubl OnyxoreBor TKaHW A0 M NOocre ceaHca Tepmoabnsauun. [ns oueHku
anonTo3a MCMnonb3oBanvchb ABa MeToga: npotodHasa umtometpus u metod TUNEL. Pe3ynbTaTthkl. PagvkanbHas
WHTpaornepauvoHHas Tepmoabnsaums, paspaboTaHHas Hamu, SBNSETCA MHOroo6eLLatoLL MM MeToA0M feYeHns
OMyXO0NneBoro nopaxeHusi kocten. TemnepaTtypHbin pexum 60 °C B TedeHre 30 MUH 3 HEKTUBHO UHNLIMMPYET
npouecchl rmbenun KNeTok B OMyxXOrneBOW TKaHW, YTO NMOATBEPXKOAETCS 3HAYUTENbHBbIM YBEMUYEHMEM Yncna
anonTOTUYECKUX KMETOK cpasy Nnocre ceaHca Tepmoabnaumm u JOCTOBEPHBIM POCTOM KOMNMYECTBa KIETOK C
npu3Hakamu no3gHero anonto3a vyepes vac nocne TA. NpumeHernne metoga TUNEL nogteepxaatoT pesynb-
TaTbl IPOTOYHOW LIUTOMETPUUN, AEMOHCTPUPYS CyLLECTBEHHOE YBEMMYEHME YMCNa KIMETOK Ha MO3OHMX CTaamsax
anonTo3a. lMonyyYeHHble HamMK AaHHbIE CBUAETENbLCTBYIOT O BbIPXXEHHOM NMPOTUBOOMYXONeBoM adpekTe cpasdy
nocne nposefenns PUT. 3akntouyeHue. PesynbtaTel UccregoBaHusa noareepxaatot, yto PUT npeacraensier
co60V NepCrneKTUBHBIN OPraHOCOXPaHSIOLLUIA METOA, NTEYEHNS ONMYXONEeBOro NOpaXKeHUsi KocTen, TpebyoLwuii

JarnbHenwero n3yyeHua gnga paclwmpeHunsa ero npuMeHeHns B KIMHUYECKOMN npakTuke.

KnioueBble cnoBa: onyxosiu KOCTeN, TepMUyeckasl abnsaums, pagukanbHasi MHTpaonepauMoHHas
TepMoabnsiuus, anonTo3, HeKpPo3, NpoTo4Has untomeTpus, metoa TUNEL, BbicokoTemnepaTtypHoe

BO34eNCTBMe, NPOTUBOONYXOoNeBbIn adcexT.

Introduction

Bone tumors represent a challenging field of medi-
cine, where, on the one hand, the rarity of malignant
tumors is compensated by their significant heteroge-
neity, diagnostic difficulties and aggressive clinical
course, and on the other hand, 70-80 % of all skeletal
bone lesions are bone metastases, which significantly
worsen the quality of life and prognosis of cancer
patients. With the exception of a few relatively rare
malignancies such as high-grade lymphoma or germ
cell tumors affecting bone, metastatic bone disease is
currently incurable [1]. Adopting a multidisciplinary
treatment approach has improved overall survival rates
for patients with bone sarcomas — from 20 % to 70 %
in cases of localized disease — with a 5-year overall
survival rate for osteosarcoma (OS) being approxi-
mately 65 %, and for Ewing’s sarcoma (ES), around
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50-60 %. However, once metastases occur, survival
remains low — up to 30 % for OS and 20 % for ES [2,
3]. In contrast, well-differentiated chondrosarcoma,
while having a relatively favorable prognosis, remains
resistant to systemic treatments. For low-differentiated
and dedifferentiated tumors, the 5-year overall survival
rate ranges between 7 % and 24 % [4, 5]. The recur-
rence rate after radical combination treatment remains
is high and can reach 50 % for Ewing’s sarcoma, 40 %
for osteosarcoma and 30 % for chondrosarcoma [6, 7].
Bone damage in soft tissue sarcomas can reach 20 %
[8], but even after radical removal of the tumor, the
recurrence rate is 50 % [9].

The urgency for new treatments remains as critical
today as it was five decades ago [10—13]. Over the
past two decades, there has been a steadily growing
interest in thermal-based methods for treating malig-
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nant human tumors such as hyperthermia (HT) and
TA [14-18].

HT, usually mild heating of the tumor to a maxi-
mum temperature of 45 °C once or twice a week,
often assists in combination with radio- and/or chemo-
therapy. HT affects tumor via several mechanisms such
as inhibiting DNA damage repair; enhancing blood
flow and reoxygenation, direct damage to tumor cells
by denaturing proteins and disrupting membranes at
temperatures above 43 °C, activating the antitumor ac-
tivity of immune cells, and reducing thermal resistance
of tumor cells. In contrast, TA destroys tumor cells by
exposing them to temperatures above 50 °C for a few
minutes in a single session, leading to rapid cell death
either through protein coagulation and denaturation or
resulting in apoptosis or necrosis, depending on the
exposure duration and reached temperature [19]. Vari-
ous high-temperature treatment methods are actively
being refined and applied either as adjuvant regime or,
in some cases, as standalone treatments for malignant
bone tumors [20-23].

A new treatment method — RIT — was developed
at the Cancer Research Institute of Tomsk NRMC
[24]. This technique preserves the patient’s bone,
potentially delaying or obviating the need for complex
reconstructive surgery phases [25-28]. Its distinctive
attribute is in the use of flexible plate electrodes that
completely encase the diaphyseal bone segment
affected by the tumor, permitting an intraoperative
TA session.

The energy source for this process is the “Phoenix-2"
localized hyperthermia system, which functions based
on the propagation of thermal waves through the
patient’s body, generated by direct current flowing
through the flexible plate electrode. This setup
achieves targeted temperatures ranging from 45 °C
to 110 °C.

A major challenge encountered from the inception
of our research was determining the antitumor
effect immediately after performing RIT. Although
no significant morphological changes indicating
a clear antitumor effect could be observed at the
light microscopy level in postoperative biopsy
material, long-term follow-up revealed no clinical
or radiological signs of recurrence in areas treated
with TA. The absence of recurrence was confirmed
histologically through biopsies and surgical specimens
collected at different time points during a patient’s
treatment, or across different patients.

To date, more than 20 types of cell death are known,
with apoptosis and necrosis being the most prevalent
[29]. Currently, there is no definitive data indicating
whether RIT leads to apoptosis or necrosis. Thus,
evaluating the viability of tumor cells following our TA
method has been a primary objective of our study.

Objective of the Study to assess the impact of
TA (using the RIT method) on the viability of tumor
cells.
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Material and Methods

Patients

The study included 8 patients with bone tumors:
four with primary malignant bone tumors, three with
soft tissue sarcomas, and one with breast cancer
metastasis (Table). All patients underwent wide
resection of the affected bone followed by oncological
endoprosthetic replacement of the adjacent joint as
indicated.

Material Collection Technique

and RIT Methodology

A standard surgical approach was utilized for all
patients. This involved en-bloc excision of the tumor
within healthy tissue margins, ensuring at least a 3 cm
margin from the tumor edge. Following the removal
of the tumor, the reconstructive phase of the surgery
was carried out. The excised specimen was placed in
a separate sterile tray. From the tumor, two fragments
of tumor tissue, each measuring 0.5 X 0.5 cm, were
excised using a medical saw, scalpel and forceps from
the area planned for TA. These fragments were placed
in a buffer solution for suspension preparation. The
affected bone segment was then wrapped with flexible
heaters, which were insulated from the surrounding
environment with thermal insulating material. A
temperature sensor was placed at the center of the
thermoablation site to monitor the temperature in real
time throughout the procedure. A session of TA was
conducted at a temperature of 60°C for 30 minutes,
with the target temperature reached within 10 minutes.
After the procedure, a second tissue sampling was
performed, with the material also placed in a buffer
solution for suspension preparation. The remaining
specimen was sent for routine histological examination
(Fig. 1).

All patients who underwent intraoperative
experimental procedure on the excised specimen were
informed about the study’s plan, objectives, and goals
within the framework of the research project “Radical
Intraoperative Thermoablation in the Combined
Treatment of Bone Tumors”.

Detection of apoptosis rate by flow cytometry

Tissue samples were mechanically disrupted using
BD Medimachine System (BD Biosciences, San
Jose, CA, USA). Tumor fragments were placed in a
sterile microblade-equipped polyethylene chamber
(Medicon, BD Biosciences, San Jose, CA, USA) with
1 ml of RPMI 1640 medium (PanEco, Russia) and
dissociated 3 to 4 times for 1 min at a constant speed
of 100 rpm. The cell suspension was filtered through
a 40-um porous Cell Strainer (Corning, NY, USA).
After filtration, cells were washed twice with PBS,
pH 7.0 (Gibco, Thermo Fisher Scientific, MA, USA)
at 300 g. The obtained cell pellet was resuspended in
PBS and stained for flow cytometry.

Surface markers (CD45, EpCAM (CD326)), as
well as Annexin-V u 7-AAD were stained by first step,
intracellular staining was performed on second step.
Samples were incubated at RT for 10 min with 5 pL
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Table/Tabnuua

Clinicopathological data in patients with bone tumors
KnuHuko-naTonornyeckue AaHHble NALUEHTOB C ONyXONeBbIM NOpaxeHneMm KocTeun

Gender/ R Histotype/
Ne Bospacr,
ITon l'ucroTun
JeT
| Female/ 28 Ewing's sarcoma G2/
Ken Capxoma lOunra G2
Dedifferentiated liposarcoma/
Female/
2 Wer 63 JemuddepeHimpoBanHas JIMnocap-
KoMa
Female/ Breast cancer metastasis/
3 45 N
Ken Meracra3s paka MOJIOYHO# JKeJe3bl
4 Female/ 75 Chondrosarcoma G3/
Ken Xonapocapkoma G3
Male/ Secondary chondrosarcoma G1/
5 50
Myx Bropuunas xonapocapkoma G1
6 Female/ 53 Leiomyosarcoma G3/
Ken Jletiomnocapkoma G3
Biphasic synovial sarcoma G2/
Male/
7 35 butaznas cuHOBHATBHAS CapKOMa
Myx
G2
3 Female/ 21 Chondrosarcoma G2/
Ken Xonapocapkoma G2

Ipumeyanue: Tabnua cOCTaBICHA aBTOPAMH.

Note: created by the authors.

of Fc Receptor Blocking Solution (Human TruStain
FcX, Sony Biotechnology, USA). Next monoclonal
antibodies were added and incubated at RT for 20
min: APC-Cy7-anti-CD45 (clone HI30, 1gG1, Sony
Biotechnology, USA), BV 605-anti-CD326 (clone
9C4, 1gG2b, Sony Biotechnology, USA), FITC-
conjugated Annexin V (Sony Biotechnology, USA)
and 7-AAD (Sony Biotechnology). The unstained
control and antibody quality control was performed.
The appropriate isotype antibodies were added to the
isotype control sample at the same concentration.
After incubation, red blood cells were lysed by 250 pulL
OptiLyse C buffer (Beckman Coulter, France) at RT for
10 min in dark and washed in 1mL Cell Wash buffer
(BD Biosciences, USA) at 800 x g for 6 min.

For intracellular staining cells were permeabilized
by 250 uL BD Cytofix/Cytoperm (BD Biosciences,
USA) at 4 °C for 30 min in the dark and washed twice
in ImL BD Perm/Wash buffer (BD Biosciences, USA)
at 800 x g for 6 min. After samples were diluted in
50 uLL BD Perm/Wash buffer (BD Biosciences, USA)
and incubated at 4 °C for 10 min in dark with 5 pL
of Fc Receptor Blocking Solution (Human TruStain
FcX, Sony Biotechnology, USA). Next, monoclonal
antibodies were added and incubated at 4 °C for
20 min: BV 605-anti-CD326 (clone 9C4, 1gG2b,
Sony Biotechnology, USA) pan-cytokeratin (clone
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Stage/ Localization of the lesion/ Tumor size,
Craaus mm/ Pa3mep
Jlokanm3anust OIryXoan
OITYXOIIH, MM
1Ib Right tibia/ 08
(T2NOMO)  IIpaBas GonplieGeproBast KOCTh
Soft tissues of the left thigh/
Ila Msirkue TKaHH JIEBOTO Oenpa 73
(T2NOMO) M
v Right femur/ 200
(TANOM1) [paBast GenpeHHas KOCTh
1Ib Right femur/ 169
(T2NOMO) [IpaBas GenpeHHAast KOCTH
Ib Right femur/ 147
(T2NOMO) [paBast GenpeHHas KOCTh
IIb Soft tissue of the left thigh/ 138
(T3NOMO) Msirkre TKaHH JIeBOTO Oepa
Soft tissues of the left forearm/
v M e e e 82
(T2NOMI) STKUE TKAQHU JIEBOTO Ipe]-
UICYbst
1Ib Right humerus/ 125
(T2NOMO) [IpaBas miedeBas KOCTb

AE1/AE3, eBioscience, Germany) and AF750-anti-
vimentin (clone 280618, IgG2a, R&D Biosystems).
The appropriate isotype control antibodies at the same
concentration were added to the control sample. After
incubation, samples were washed in ImL Cell Wash
buffer (BD Biosciences, USA) at 800 x g for 6 min.
After samples were diluted in 100 pL Stain buffer
(Sony Biotechnology, USA). Compensation beads
(VersaComp Antibody Capture Bead kit, Beckman
Coulter) were used for compensation control. The
immunofluorescence was analyzed using the Novocyte
3000 (ACEA Biosciences, USA) (Fig. 2).

TUNEL assay

To assess tumor cell apoptosis in tissue samples
subjected to thermal ablation, a TUNEL analysis
(terminal deoxynucleotidyl transferase biotin-dUTP
nick-end labeling) was conducted using the FITC
TUNEL Cell Apoptosis Detection Kit (Servicebio,
China). Deparaffinization and antigen retrieval of
paraffin-embedded, formalin-fixed tumor tissue
sections were performed using the BOND RXm
Automated Immunostainer (Leica, Germany) with
the Epitope Retrieval Solution 2 (Leica, Germany).
Subsequent steps were carried out manually according
following procedure. Tissue sections were washed
in PBS buffer, further staining was carried out in a
humid chamber, preventing the tissue from drying out.
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Fig. 1. Stages of a thermal ablation session ex vivo. Note: created by the authors
Puc. 1. Otanbl ceaHca Tepmoabnsaumm ex vivo. MprMeyaHne: pucyHoK BbINONHEH aBTOpamMu

A working solution of proteinase K (100 ul, diluted
1:9) was applied to each section and then incubated at
37 °C for 20 minutes. The tissue sections were washed
in PBS buffer three times, each time for 5 minutes.
Nuclei were stained using Fluoroshield™ with DAPI
(Sigma-Aldrich, USA). Visualization was performed
using fluorescence microscope Axio Imager M2 (Zeiss,
Germany) and the number of TUNEL-positive cells
was counted (Fig. 3).

Statistical analyses

Statistical analyses of the results were performed
using the Prism 10 (GraphPad, USA). Non-parametric
Fridman’s tests for dependent variables were used to
compare differences before and after therapy. The data
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are presented as median and interquartile range (Me
(Q1-Q3)). All tests were two-tailed, and differences
with a p-value of less than 0.05 were considered
statistically significant.

Results

In our study, we employed two methods to assess
apoptotic cell death. Flow cytometry enabled us to
evaluate early and late stages of apoptosis separately
in tumor and immune cells using population-specific
markers. The TUNEL assay was utilized to confirm
cell death rates induced by TA.

Before TA, the proportion of tumor cells showing
signs of early apoptosis was 0.33 % (0.02—1.39 %)
(Fig. 4). Immediately after TA, which lasted 40 min-
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Fig. 2. Flow cytometry analysis of apoptosis in cells obtained from patients’ bone samples. Note: created by the authors
Puc. 2. OueHka anonTto3a onyxorneBblX KNETOK METOAOM MPOTOYHON LIUTOMETPUM, NOSYYEHHbIX U3 06pa3sLoB ONyxonu NauMeHToB.
MpuMeYaHne: pUCyHOK BbINOSIHEH aBTOpaMM

Fig. 3. TUNEL assay — before (left) and after (right) TA procedure. Note: created by the authors
Puc. 3. Metog TUNEL — o (cnesa) n nocne (cnpasa) ceaHca Tepmoabnsaumn. lNprMeyaHne: pucyHoOK BbINOMTHEH aBTopamMu
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Fig. 4. Proportion of tumor cells exhibiting early apoptotic signs
after TA. Note: created by the authors
Puc. 4. OnyxoneBble KNeTKN C MpU3HakaMn paHHero anontosa
nocne TA. MNpumMeyaHne: puCyHOK BbINONHEH aBTOpaMu
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Fig. 5. Proportion of tumor cells exhibiting late apoptosis/necrosis
signs after TA. Note: created by the authors

Puc. 5. OnyxoneBble KNeTkn ¢ Npu3HakaMu No3aHero anontosa/

Hekposa nocne TA. lNMpumedaHue: pucyHOK BbINOMHEH aBTOpamu
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Fig. 6. Assessment of Early Apoptosis in Leukocytes Using Flow
Cytometry. Note: created by the authors
Puc. 6. OueHka paHHero anonTto3a B neviKkouuTax ¢ NOMOLLbI0
NPOTOYHOMN LMTOMETpUK. MNprMeyaHne: pucyHoK BbIMOMHEH
aBTOpamMu

utes, the proportion significantly increased to 5.88 %
(4.14-30.15 %) and reached 8.63 % (7.07—43.05 %)
after one hour (p=0.0489 and p=0.0104, respectively).
However, no significant difference in the proportion of
tumor cells exhibiting early apoptosis was observed
between the samples analyzed immediately after TA
and one hour later (p=0.5522).

The proportion of tumor cells exhibiting signs of
late apoptosis/necrosis was 1.01 % (0.17-1.78 %). Af-
ter TA, there was a significant increase in the number of
tumor cells exhibiting signs of late apoptosis/necrosis,
reaching 3.98 % (0.86—6.53 %). While, one hour after
TA, a fifteen-fold increase was observed (15.52 %
(8.57-22.61 %), p=0.0116) (Fig. 5).

Leukocytes and their precursors are resident cells
of bone tissue, making it crucial to assess the impact
of TA on these cells. It was shown that TA significantly
increases the number of leukocytes exhibiting signs
of early apoptosis (0.00 % (0.00—0.39 %) vs 8.31 %
(4.15-35.56 %), p=0.0237), with no further increase
over time (0.00 % (0.00-43.94 %), p=0.0666 and
p=0.6696, respectively) (Fig. 6).

Before TA, the proportion of immune cells
with signs of late apoptosis/necrosis was 65.24 %
(45.79-84.29 %) (Fig. 7). No significant changes were
observed in the proportion of immune cells exhibit-
ing late apoptosis/necrosis either immediately after
TA or one hour later (65.36 % (46.09-93.09 %) and
35.70 % (28.84-79.72 %), p=0.8526 and p=0.2494,
respectively).

The TUNEL assay allowed us to perform morpho-
logical identification of tumor cells with precise assess-
ment of the proportion of apoptotic cells. The obtained
data confirmed that TA (using the RIT method) results
in significant increase in the proportion of apoptotic
cells immediately after the TA and during one hour
later (Fig. 8).

Discussion

In clinical practice, surgery continues to be the pri-
mary treatment method for bone tumors, underscoring
the importance of exploring new and effective tools
and therapeutic approaches. The literature regarding
the use of TA for bone sarcomas is limited and often
merges data with other types of tumors due to their
relative rarity and heterogeneity [30]. Specific data
are frequently unavailable, and precise molecular
mechanisms remain unclear. Evidence suggests that
high temperatures can cause both direct and indirect
damage to cells, with the effects varying based on

Jlelikoyuma! - M030HUL anonmo3/Hexkpos/
Leukocytes - Late apoptosis/Necrosis

0.2494

0.3529

[
0.8526
[ 1

0.8236 0.6827
1T
I
T

0.1810

100

4

:

y

% kneTok/
% cells
o
(=}

1

T
Mocne TA 1 vac/
After TA 1 hour

T
Mocne TA/
After TA
Touku uccnenosaHus/
Study points

T
KownTtponb 1 vac/
Control 1 hour

KoHTpons/
Control

Onyxonesble knemku - anonmo3 TUNEL/
Tumor cells - Apoptosis TUNEL

0.0013

0.0009

!
0.0209

0.7167 0.0134 0.4049
100 I 1T 1T 1
i
80
|
B o 607
]
23 |
< 20
20 T —‘
o-—ofegete— - - -

T
Mocne TA 1 vac/
After TA 1 hour

T
Mocne TA/
After TA

KoHTpons/ KDHTpOl"Ib 1 vac/
Control Control 1 hour

Toukun uccnegoBaHus/
Study points

Fig. 7. Assessment of Late Apoptosis/Necrosis in Leukocytes
Using Flow Cytometry. Note: created by the authors
Puc. 7. OueHka no3gHero anonto3a/Hekpo3a B nenkoumTax
C NMOMOLLbH0 MPOTOYHOW LUTOMETpUK. MNprumedaHme: pucyHok
BbIMOSTHEH aBTOpaMu
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Fig. 8. Apoptosis in tumor cells evaluated using TUNEL assay.
Note: created by the authors
Puc. 8. OueHka anonTtosa B OMyxXoneBbIX KNieTkax METOAOM
TUNEL. MNprmeyaHue: pucyHOK BbINONHEH aBTopamu
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temperature and duration of exposure [31]. Proteins
undergo irreversible damage resulting in coagula-
tive necrosis at temperatures above 60 °C [32]. Such
high temperatures compromise membrane integrity,
lipid fluidity, and microtubule functionality, impairing
substance transport and resulting in cell death [33].
Proton leakage through mitochondrial membranes
causes organelle swelling and destruction [34]. Ther-
mal damage also inhibits DNA polymerases, disrupts
DNA replication and repair, and affects chromatin
condensation [35]. Delayed cell damage is triggered
by apoptosis, ischemia, reperfusion injury, lysosomal
enzyme release, and immune response [36]. Immu-
nomodulation is enhanced by the release of cytokines
such as IL-6 and TNFa, as well as antigens entering
lymph nodes [37]. Several studies have demonstrated
that hyperthermia induces apoptosis in numerous tu-
mor cell lines [38, 39], including sarcomas. Exposure
at 43 °C for 60 minutes increased apoptosis in the
human sarcoma U-2 cell line, but not in normal osteo-
blast cell lines. Additionally, hyperthermia caused an
increase in intracellular reactive oxygen species and
activation of caspase-3 in U-2 cell line [40].

The available literature lacks data on apoptosis
and the effects of high temperatures on tumor cells
in sarcoma patients. In this study, we investigated the
antitumor effect of TA on human bone tumors. Our
data demonstrates that the effect of RIT is mediated
through the initiation of programmed cell death. We
found that the number of tumor cells exhibiting signs
of early apoptosis significantly increased immediately
after the TA session (60 °C for 30 minutes) conducted
during RIT. It is well known that the effector phase
of apoptosis can last from several minutes to several
hours, depending on the stimulus [41]. Indeed, our
study observed an increase over time in the proportion
of tumor cells in the state of early apoptosis. Early
stages of apoptosis, such as caspase activation, changes
in mitochondrial membrane potential, or external ex-
posure of phosphatidylserine (determined in our study
using Annexin V), are potentially reversible if the cell
receives recovery signals [42]. In this context, we also
assessed the proportion of tumor cells in the state of
late apoptosis/necrosis, which significantly increased
after RIT. To confirm this observation, the TUNEL
method was used to detect DNA fragmentation, indica-
tive of the irreversible phase of apoptosis [43].

The lack of a significant increase in the number of
leukocytes showing early apoptosis one hour after RIT
suggests that the applied temperature regimen (60° C
for 30 minutes) selectively affects tumor cells and
their microenvironment. In the control tumor tissue
sample, the proportion of leukocytes with signs of
late apoptosis/necrosis was relatively high — 65 %.
There is scant literature on the proportion of tumor-
infiltrating leukocytes that are in the terminal stages of
apoptosis or in a necrotic state. For instance, in a study
by T.L. Whiteside, it was shown that in 13 out of 27
patients with oral cavity carcinoma, tumor-infiltrating
lymphocytes exhibited pronounced apoptosis. More-
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over, in the circulation of patients with head and neck
tumors, 74 £ 15 % of CD3+ T cells expressed Fas, and
29+ 16 % of Fas+CD3+ T cells bound Annexin V [44].
These high percentages are similar to our findings and
might indicate an immunological imbalance in patients
with solid tumors.

The TA method we developed and our subsequent
studies are focused on enhancing the understanding of
the mechanisms underlying the antitumor response to
high-temperature exposure. However, it is necessary
to expand the patient cohort and conduct additional
studies to investigate cell death processes over
more extended periods following RIT, as well as
to determine the optimal temperature regimen that
achieves the ideal balance between affecting malignant
and normal cells.

Standard treatments for tumors, such as
chemotherapy and radiation therapy, have prescribed
doses outlined in treatment guidelines. The lack of
precise temporal and temperature parameters forces
clinicians to use thermal ablation with caution.
Additionally, variations in device designs for the
same TA method complicate the implementation
of multicenter studies. There is an urgent need to
explore the sensitivity of bone tumors to TA, and
the development of additional criteria for evaluating
pathomorphosis after RIT, which is a crucial task.

Our developed method of RIT expands the arsenal
of organ-preserving approaches in the treatment of
diaphyseal bone tumors. Its application allows for
the preservation of the bone segment affected by the
tumor process, which is particularly relevant in cases
with an uncertain disease prognosis. This method can
serve as either a temporary or a definitive alternative
to radical reconstructive interventions (such as wide
resection with oncologic endoprosthesis replacement)
and may also be used as an adjunct to them. This opens
up additional therapeutic options for patients in whom
traditional reconstructive surgeries are technically or
economically unfeasible.

Conclusion

Despite the aforementioned findings, further
investigation is necessary to assess the long-term effects
of RIT on bone tumors and their microenvironment.
These results will enhance our understanding of
the effects of TA, helping to minimize potential
complications, improve treatment outcomes, and
integrate new methods for treating bone tumors into
routine clinical practice. The high variability observed
in some data points underscores the need for additional
research to more accurately evaluate the efficacy of
RIT at later stages of cell death. Employing a broader
range of apoptosis markers would be beneficial and
could also help determine whether tumor cells of
different origins (mesenchymal and epithelial) exhibit
varying sensitivities to RIT. Extending the observation
period for cellular changes would answer a critical
question: how much time is required for RIT to induce
complete tumor cell death.
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Abstract

Introduction. Chemotherapy remains a cornerstone treatment for most non-Hodgkin lymphoma (NHL)
patients, yet it is frequently associated with significant adverse effects that compromise their quality of life.
Emerging evidence highlights that genetic factors, particularly single nucleotide polymorphisms (SNPs), play
a critical role in determining individual variability in treatment responses and susceptibility to drug-related
complications. Aim of this study: to identify SNPs associated with chemotherapy-induced adverse events in
NHL through advanced bioinformatics approaches, enabling personalized therapeutic strategies to mitigate
risks. Material abd Methods. This study leveraged the PharmGKB database to identify SNPs associated
with Rituximab, Cyclophosphamide, Doxorubicin, Vincristine, and Prednisone. SNPs meeting inclusion
criteria (Level of Evidence 1A-3, p<0.01) were prioritized for functional impact analysis using PolyPhen-2
scores. Data extraction and computational analysis utilized SNPnexus, HaploReg v4.2, Ensembl Genome
Browser (GRCh37), and PharmGKB. The methodology employed a descriptive approach, relying exclusively
on secondary data sources. Results. This study identified 11 SNPs that may be important for hematological
toxicity, liver damage, and nausea risk. These genes are SLC22A16, GSTP1, NAT2, ATM, ABCB1, CYP2B6,
XRCC1, ERCC1, MUTYH PIK3R2, and PNPLA3. In terms of priority and risk, the most significant variants
were rs738409 (PNPLA3), rs12210538 (SLC22A16), rs2229109 (ABCBT), and rs56022120 (PIK3R2). The
distribution of SNP alleles is more common in European populations than in Asians or Africans. Conclusion.
For the first time, we found SNPs that indicate an increase in drug side effects. These SNPs rs738409,
rs12210538, rs2229109 and rs56022120 increase the severity of NHL patients during chemotherapy. In
order to ensure that these biomarkers can be used in clinical practice and to support the creation of precision
medicine strategies, additional clinical validation is needed.

Key words: non-Hodgkin’s lymphoma, adverse drug reactions, SNP, rs738409, rs12210538, rs2229109,
rs56022120.
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AHHOTauuA

BseaeHue. XvumnoTtepanus 0CTaeTcs KpaeyrornbHbIM KaMHEM NeYeHnst GOMbLUMHCTBA NaLMEHTOB C HEXOAXKKUHCKOM
numdcpomon (HXI1), ogHako oHa 4acTo CBsi3aHa CO 3HAYMTENbHbIMK NOGOYHBIMU 3chbdhekTamm. HoBble AaHHbIe
NOAYEPKMBAIOT, YTO reHeTuyeckme OakTopbl, B YaCTHOCTV OAHOHYKNeoTuaHble nonmmopduamel (SNP), urpatot
peLualoLLyo ponb B onpedeneHnn MHANBMAyanbHbIX Pasnuyvii B OTBETaX Ha NleYyeHne M BOCMPUMMYMBOCTM K
noboyHbiM achcpekTam. Lienb nccnegoBaHus — BbIsBNEHNE OAHOHYKINEOTUAHBIX NONMMOPEU3MOB, CBA3AHHbIX
C HexXenaTenbHbIMU peakLUsiMy Ha XuMuoTepanuio Npu nedeHun HXJ, ¢ ncnons3oBaHMeM COBPEMEHHbIX OMONH-
dopmaTnyecknx NoaAXoA0B, NO3BONALLMX paspabaTeiBaTb NEPCOHANMU3NPOBAHHbLIE TepaneBTNYeCKne cTpaTernm
ONS CHWXeHWs pucka ocnoxHeHun. MaTtepuan u meTtoabl. B nccnegoBaHunm ncnonb3oBanack 6a3a AaHHbIX
PharmGKB gns ngeHtndukaumm SNP, cBsi3aHHbIX ¢ puTykcumabom, uuknodgochammnaom, OKCOpyOuLmMHOM,
BUMHKPUCTMHOM 1 npegHn3oHoM. SNP, COOTBETCTBYIOLUME KPUTEPUSIM BKIIOYEHWS (YPOBEHb [0Ka3aTenbHOCTM
1A-3, p<0,01), GbIM NPMOPUTETHBIMU ANA aHanM3a OYHKLMOHANbHOMO BO3AENCTBUS C NMOMOLLBIO NPOrpammbl
PolyPhen-2. ins nony4eHus n cTaTMCTUYECKOro aHanvaa AaHHbix npumensnucb SNPnexus, HaploReg v4.2,
Ensembl Genome Browser (GRCh37) n PharmGKB. MeTogonorus nccnegoBaHusi OCHOBbIBanach Ha onwuca-
TenbHOM Nnoaxoae, MCMoNb30BanvCh UCKIOYNTENBHO BTOPUYHBIE UCTOMHUKM AaHHbIX. Pe3ynbTaTthbl. BoisBneHo
11 SNP, KOTOpbIE MOryT aCCOLMUPOBATLCS C FEMaTONOMMYECKON TOKCUYHOCTBI0, MOBPEXAEHNEM NEYEHM N PUCKOM
TOLUHOTBI. K HUM oTHOCcsTCS reHbl: SLC22A16, GSTP1, NAT2, ATM, ABCB1, CYP2B6, XRCC1, ERCC1, MUTYH,
PIK3R2 n PNPLA3. C TOYKM 3peHns pucka BO3HWKHOBEHMUSI MOBOYHbIX adhheKToB Hanbonee 3HayvMmble Bapu-
aHTbl — rs738409 (PNPLA3), rs12210538 (SLC22A16), rs2229109 (ABCB1) n rs56022120 (PIK3R2). Annenwu
SNP 6onee pacnpocTpaHeHbl B €BPONENCKNX NONYyNALMSX MO CPABHEHWIO C a3nMaTCkMm 1 adpukaHckumm. 3a-
krtoueHue. Bnepsble Mbl 06Hapyxunm SNP, koTopble yKa3biBatoT Ha MOBbILLEHHbIN PUCK MOBOYHBIX athdhekToB
nekapcTBeHHon Tepanumn. 3t SNP (rs738409, rs12210538, rs2229109 v rs56022120) ycyrybnstot TedeHme HXI
BO BpeMS XuMuoTepanum. [ns oLueHKn BO3MOXKXHOCTU NPUMEHEHNS 3TUX BMOMapKepOoB B KIIMHWYECKON NPaKTrKe
NS onepefeneHns nepcoHan1M3MpoBaHHOW Tepanum Heobxoauma JOMONMHUTENbHAsA KNMHUYecKas Banuaaums.

KnioueBble crioBa: HeXO4XKKUMHCKasi MMMdoma, No6oYHbIE peakLumn Ha fleKapCcTBeHHbIe npenaparsl,
OAHOHYKINEeoTUAHbIN nonumopcdusm, rs738409, rs12210538, rs2229109, rs56022120.

Introduction

There are numerous subtypes and varieties of
non-Hodgkin lymphoma (NHL), which are cancers of
the lymphoid cells. Each subtype and variety has its
own unique set of biological, clinical, and histologi-
cal features [1]. With an alarming rise in incidence
rates over the past few decades, it has earned its place

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(3): 50-64

among the world’s most common malignancies [2]. In
the USA, for example, more than 80,350 new cases
of NHL are thought to occur annually, making it one
of the main reasons why people die from cancer [3].
NHL can present in various age groups, although it is
more common in older adults [4]. Treatment of NHL
typically involves a multimodal approach, including
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chemotherapy, radiation therapy, and immunotherapy,
each of which has varying degrees of effectiveness and
side effect profiles [5]. Although progress has been
made in the treatment of NHL, there are still significant
challenges associated with resistance to therapy and
the emergence of severe side effects, which require
further research to understand the factors that influence
individual response to treatment [6].

In recent years, studies on pharmacogenetics and
pharmacogenomics have provided new insights into
how genetic factors influence a patient’s response to
NHL therapy. Pharmacogenetics focuses on individual
genetic variations that affect drug metabolism, while
pharmacogenomics includes the study of the entire
genome and how gene expression contributes to re-
sponse to treatment [7]. Better personalized treatment
methods can be achieved by gaining insight into these
two areas; this will enable doctors to choose the most
effective medications according to a patient’s genetic
profile, which in turn reduces the likelihood of ad-
verse effects and increases the likelihood of a cure.
Also, pharmacogenetic studies have demonstrated
that different medications used to treat NHL have dif-
ferent effects and side effects depending on particular
genetic variants. For instance, Conyers et al. (2018)
discovered that patients receiving purine analog-based
chemotherapy may have increased toxicity if they have
variants in the TPMT gene. This provides evidence
that tailoring dosages to individual patients’ genotypes
has the potential to enhance therapeutic efficacy while
decreasing the likelihood of adverse effects [8].

A crucial aspect of this research is the identifica-
tion of biomarkers that can be used to forecast how a
certain therapy will be received, potentially changing
the way we treat NHL. These biomarkers not only
help in selecting the most effective drugs but also
provide insight into disease prognosis and the possible
development of resistance to treatment. In addition,
pharmacogenetic research can help identify individuals
at risk of severe side effects from the therapies used
[9]. These side effects, such as myelosuppression,
peripheral neuropathy, and immunological reactions,
are often a barrier to continuing treatment and can
significantly affect patients’ quality of life [10]. With
better knowledge of the genetic factors that affect
drug tolerability, medical personnel can design safer
and more effective treatment plans. This article aims
to find the Single Nucleotide Polymorphism (SNP)
which were associated with side effects in NHL drugs
using bioinformatics-based methods.

Aim of this study: to identify SNPs associated
with chemotherapy-induced adverse events in NHL
through advanced bioinformatics approaches, enabling
personalized therapeutic strategies to mitigate risks.

Material abd Methods

It is important to understand the structure of
the human genome and understand the side effects
of drugs by identifying genome variants. In this
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study, we integrated variants associated with drug
side effects of NHL cancer using bioinformatics-
based methods. This study was conducted using
the PharmGKB (Pharmacogenomics Knowledge
Base) (https://www.pharmgkb.org/) database with
the keywords «Rituximab, Cyclophosphamide,
Doxorubicin, Vincristine, and Prednisolone» accessed
on November 03, 2024. This chemotherapy regimen
is based on National Comprehensive Cancer Network
(NCCN) (https://www.ncen.org/patientresources/
patient-resources/guidelines-for-patients/non-hodgkin-
lymphoma-resources) guidelines. SNPs were selected
based on inclusion criteria, namely Level of Evidence
(LOE) 1A-3 (Clinical Annotation), missense variant
type, and had a p-value<0.01 as the limit of statistical
significance based on genetic association tests listed in
the database [5]. Priority analysis was performed using
the PolyPhen-2 score (https://www.snp-nexus.org/v4/
results/629178ab/) to determine the level of possible
protein damage of each SNP. SNP data was extracted
and analyzed using web-based software such as
SNPnexus (https://www.snp-nexus.org/v4/), HaploReg
v4.2 (https://pubs.broadinstitute.org/mammals/
haploreg/haploreg.php), Ensembl Genome Browser
(https://grch37.ensembl.org/index.html) accessed on
November 05, 2024. All analyses were carried out
descriptively and based on secondary data.

Results

Genomic Variants Potentially Induce Side

Effects of NHL Chemotherapeutic Drugs

Results from studies using the PharmGKB database
showed that certain SNPs can raise the risk of adverse
effects from the NHL drugs Rituximab, Cyclophos-
phamide, Doxorubicin, Vincristine, and Prednisolone
(R-CHOP). We identified genetic variant SNPs that
have the potential to cause adverse drug events in
NHL therapy using genomics and bioinformatics
approaches. Table 1. Results from PharmGKB and
HaploReg v4.2 present 11 significant SNPs associated
with chemotherapy drug toxicity, involving genes such
as SLC22A416, GSTP1,NAT2, ATM, ABCB1, CYP2B6,
XRCCI1, ERCCI1, MUTYH, PIK3R2, and PNPLA3.
These SNPs showed increased toxicity response based
on significant values (p-value<0.01). These genetic
variations were spread across different populations,
such as European, East Asian, and multiethnic groups.
We can learn a lot about how genetic diversity affects
the likelihood of side effects from NHL chemotherapy
meds from these findings. Although Rituximab was part
of'the R-CHOP regimen in this study, we did not obtain
specific data on Rituximab-induced toxicity from the
analyzed database. These limitations highlight the need
for further research exploring genetic factors specifi-
cally associated with Rituximab-related side effects.

Priority analysis of genes

causing adverse reactions to NHL

Gene prioritization analysis using the PolyPhen-2
database (accessed on 5/11/2024) with the aim of
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prioritizing SNPs that have a higher potential risk of
side effects of NHL drugs. The SNPs were categorized
into three groups: benign, possibly damaging, and
probably damaging based on PolyPhen-2 scores. If
it is in the score between (0.00 to 0.15), it is benign,
then if it is in the score (0.15 to 0.85), it is moderate
(possibly damaging), but if it is in the score (0.85 to
1.0), it is very malignant (probably damaging) [11].

So that the gene variant is said to be increasingly
malignant if the score is getting closer to one, from
this, researchers exclude SNPs that have a potential
risk of less than 0.15 (benign).

The results of the research from 11 SNPs analyzed
with SNPNexus only got 4 variants of the highest data
score. Priority analysis targeted the highest ratings of
0.944 and 0.912, two of the eight missense SNP variants
rs738409 and rs12210538 being highly dangerous
variants. Then, with scores of 0.755 (rs2229109) and
0.505 (rs56022120) are moderate variations, which
can be dangerous. So that the 4 SNP data have great
potential to cause side effects of NHL chemotherapy
drugs. These variations have the potential to be used as
biomarkers for the purpose of tracking therapies that
may cause side effects of chemotherapy drugs used in
NHL and for the purpose of predicting possible side
effects [12].

Distribution of genetic variants

causing adverse reactions

Table 3 and Figure 1 present the allele frequencies
of gene variants associated with adverse drug reactions
to NHL therapy across different global populations,
including Africa, America, Asia, and Europe. These

data were extracted from the 1000 Genomes Project
using SNPnexus (https://snp-nexus.org/) and Ensembl
Genome Browser (https://grch37.ensembl.org/). The
purpose of this mapping is used to see the distribution
of susceptibility to side effects of NHL drugs in various
world populations. Allele frequencies are different in
each population Allele frequencies for each SNP vary
across African, American, European, and Southeast
Asian populations, as presented in Table 3.

Discussion

SLC22A416

A number of small molecules are transported across
the cell membrane by the SLC22416 gene, which is
a member of the SLC22 gene family [11]. SLC22416
in particular is known as an organic cation transporter.
The protein encoded by this gene has an crucial role
in the transportation of certain compounds into cells,
such as Doxorubicin. Variants in the SLC22416
gene, which encodes the transporter for doxorubicin,
can affect drug toxicity by altering the efficiency of
doxorubicin uptake into cells. Loss-of-function vari-
ants decrease drug accumulation, reducing toxicity,
but can also decrease therapeutic efficacy. On the flip
side, doxorubicin accumulation is increased by gain-
of-function variants or overexpression, which can
lead to oxidative stress on the heart and hematological
damage (such as neutropenia). Genetic polymorphisms
such as rs12210538 have been linked to individual
variation in sensitivity to doxorubicin side effects,
making them relevant for pharmacogenomics-based
personalized medicine [13].

“Rituximab, Cyclophosphamide, [
Vincristine, and Prednisolone”

ﬁ
Probably Damaging

Possibly Damaging

fﬁ

“Rituximab, Cyclophosphamide,
Vincristine, and Predmsolone

Liver

ﬂn-Hodgkm lymphoma

l\”ssoclatmn of genetic variants with side
effects of NHL chemotherapy drugs

*Rituximab, Cyclophasphamid
Doxorubicin, Vnerlstlne and Prednisolone”

A

B
3

Possibly |
Damaging f i

"lexlmab Cycloph
, and Prednisolone”

Fig. 1. Prioritized SNPs and their Associated Adverse Drug Effects in NHL Chemotherapy. Notes: created in BioRender by Muhammad
Irham, L. (2025). https://BioRender.com/xik6jj9
Puc. 1. MpropnTeTHbIE OAHOHYKINEOTUAHbBIE NONUMOPMU3MbI U CBSI3aHHBIE C HUMUW NOBOYHBbIE 3dhdekTbl xumuotepanum npu HXI. Mpu-
MeyaHue: pUCYHOK BbiNosiHeH B BioRender Myxammagom Vipxamowm, J1. (2025). https://BioRender.com/xik6jj9
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Table 2/Ta6bnuua 2

Priority analysis of SNPs associated with adverse effects of NHL and their effect on protein levels

anIOpVITeTHbIﬁ aHanu3 oAHOHYKINeOoTUAHbIX nOﬂMMOp(bVBMOB, CBA3aHHbIX C HeGﬂaroanﬂTHblMM
ad)CbeKTaMVI XUMnoTepanum, n nux BrimssHuMe Ha ypoBeHb Genka

SNP/ Chromosome/ Gene/
No  OIHOHYKJIEOTHIHbIE
XpOMOCOMBI T'enst
MOIUMOPHHU3MBI

1 rs738409 22 PNPLA3
2 rs12210538 6 SLC22416
3 1s2229109 7 ABCBI
4 rs56022120 19 PIK3R?2

Note: created by the authors.

l'lpHMeanue: TabNUIa COCTaBIICHA aBTOpaMH.

Score/ Prediction/ Consequence/
Cuer [Ipornos [Tocnencrust
Probably Damaging/ Missense/
0.944 .
BeposiTHO oBpexkparommit MucceHc-myTarus
Probably Damaging/ Missense/
0.912 .
BepositHo noBpexaaromuit Muccenc-myTanus
Possibly Damaging/ Missense/
0.755 .
BeposiTHO oBpexknarommuit MuicceHe-MyTanus
0.505 Possibly Damaging/ Missense/

BepositHo noBpexaaromuit MucceHnc-myTanus

Table 3/Tabnuua 3

Allele frequencies in various populations and their potential susceptibility to NHL adverse drug events

YacToTbl annenen B pasfUyHbIX NONYAALMAX U UX NOTEHUUaNbHasA BOCNIPUMMUYUBOCTb K MOOOYHbLIM
nekapcTBeHHbIM 3dpcpekTam npu neyeHmn HXJ

Allele/Anenu Frequency/Yactora
SNP/
Chr/ Gene/
No OIHOHYKIICOTHIHBIE
Xpomocomer  I'eHbl O Ref Alt AFR  AMR  EAS SAS  EUR
1 22 PNPLA3 1rs738409 C G 0.12 0.48 0.35 0.25 0.23
2 6 SLC22416 rs12210538 A G 0.01 0.15 0.00 0.09 0.24
3 7 ABCBI1 1s2229109 C T 0.00 0.02 0.00 0.01 0.03
4 19 PIK3R2 1s56022120 C T 0.00 0.09 0.04 0.06 0.01

Notes: Chr — chromosome; Ref — reference; Alt — alternative; AFR — Africa; AMR — America; EAS — East Asian; SAS — South Asian; EUR — Europe;

created bu the authors.

IMpumewanns: Chr — xpomocoma; Ref — cepuika; Alt — ansreprarusa; AFR — Adpuka; AMR — Amepuka; EAS —Boctounas Asus; SAS — HOxxHas

Asust; EUR- EBpomna; Tabnmia coctaBieHa aBTOpaMu.

A vulnerability to grade 3—4 Febrile Neutropenia
(FN) was linked to the rs12210538 (A>G) polymor-
phism in the SLC22A416 gene, according to an Iranian
study. This study’s findings highlight the critical need
to assess genetic diversity as a potential contributor
to cancer treatment-related side effects. Grade 3—4
FN was not significantly associated with SLC22416
polymorphisms in our study, however there was a trend
in the data that pointed to the A allele of SLC22416
(rs12210538 A>QG) as a potential risk factor. This is
evident from the p-value=0.110 with OR=2.984 and
CI=0.743-11.988, which indicates an increased risk
although it has not reached the level of statistical sig-
nificance. In contrast, the G allele of the same gene
showed potential protection against the condition,
with p=0.548, OR=0.78, and CI=0.35-1.72. These
results suggest a pattern of differential effects of the
two alleles in relation to susceptibility to FN, where
the A allele tends to increase risk, while the G allele
potentially provides a protective effect. The results are
not yet statistically significant, but the patterns show
that more samples and validation in more populations
are needed to make these conclusions stronger [14].

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(3): 50-64

Furthermore, these results emphasize the need to
consider molecular factors, including genetic poly-
morphisms such as SLC22A4 16, when assessing cancer
patients’ likelihood of developing severe neutropenia,
especially those in the high-risk category. The identifi-
cation of such genetic biomarkers will support preci-
sion medicine approaches, where patient treatment and
monitoring can be personalized based on individual
genetic profiles. By understanding these genetic varia-
tions, it is hoped that clinicians will be able to identify
patients who are more susceptible to toxic side effects
such as grade 3—4 neutropenia and optimize preven-
tion strategies and management of cancer therapy to
improve patient clinical outcomes [14].

GSTPI1

Being the most abundant GST expressed in adult
lungs, glutathione S-transferase P1 (GSTPI) is an
isoenzyme within the glutathione-S transferase (GST)
enzyme system. There is a robust correlation between
GSTP]I and cellular oxidative stress regulation, cell death
suppression, and cytotoxic metabolism enhancement,
according to recent studies [15]. Cyclophosphamide and
other chemotherapy medications are detoxified in large
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part by the glutathione S-transferase P1 enzyme, which
is encoded by the GSTP1 gene [16]. Metabolic activa-
tion of the prodrug cyclophosphamide yields a cytotoxic
molecule and other hazardous byproducts, including
acrolein, which can cause harm to normal cells. The
enzyme GSTPI helps reduce toxicity by binding these
toxic metabolites using glutathione molecules so that
the metabolites are more easily excreted [17].

Polymorphisms in the GSTPI gene, particularly
the A>G nucleotide substitution (rs1695), may affect
the enzymatic activity of GSTPI. This substitution
can reduce the enzyme’s detoxification capacity,
resulting in the accumulation of toxic metabolites
from chemotherapy agents. Such impaired metabolism
is associated with an increased risk of treatment-
related adverse effects, including neutropenia and
gastrointestinal toxicity, in patients undergoing
cyclophosphamide-based therapy [18]. A study
involving 102 Japanese female patients receiving
cyclophosphamide and epirubicin chemotherapy found
a significant association between the A>G variant
and the incidence of FN, with a p-value of 0.001.
These findings indicate that the A>G polymorphism
in GSTPI may serve as a useful pharmacogenetic
biomarker for cancer patients to use in predicting the
efficacy and safety of their treatments, opening the
door to a more tailored method of cancer care [19].

NAT?2

A number of xenobiotic chemicals contain aro-
matic and heterocyclic amines, which are processed
in phase II of the metabolic pathway by the enzyme
N-acetyltransferase 2 (NAT2). The main function
of the NAT2 gene is to regulate the metabolism of
various drugs, including cyclophosphamide, a che-
motherapeutic agent often used in cancer treatment.
Polymorphisms in the NAT2 gene cause variations in
the activity of the enzyme in converting drugs in the
body, which impacts the effectiveness of treatment as
well as the risk of toxicity. This variation in activity
divides NAT2 phenotypes into three main categories,
namely fast acetylators, intermediate acetylators, and
slow acetylators. Individuals with the slow acetylator
phenotype have a slower metabolism, so drugs such as
cyclophosphamide tend to stay longer in the body in
their active form. This increases the risk of side effects
and toxicity, including significant anemia in patients
undergoing chemotherapy [20].

This study demonstrated a significant association
between the T>C nucleotide substitution in the NAT2
gene (rs1801280) and an increased risk of anemia
in individuals receiving cyclophosphamide-based
chemotherapy. This single nucleotide polymorphism
is believed to alter the enzymatic activity of NAT2,
disrupting drug metabolism and causing accumulation
of cyclophosphamide in the body. As a result, increased
drug levels can cause hematological toxicity, especially
anemia, due to damage to red blood cells. Statistical
analysis showed a strong correlation, with an OR of
5.65, 95 % CI of 2.23-14.33, and p-value of 0.0002.

56

This variant T>C causes metabolic changes that cause
cyclophosphamide to build up in the body. This leads
to anemia and damage to red blood cells [21].

These findings highlight the importance of nucle-
otide substitutions for the NA72 polymorphism prior to
initiation of cyclophosphamide therapy to predict the
risk of hematologic toxicity, including anemia. Clini-
cians can adapt medicine doses or pick alternative thera-
peutic procedures to lessen the likelihood of side effects
by understanding the patient’s acetylation phenotype.
This method is consistent with precision medicine’s
tenets, which, according to each patient’s unique genetic
makeup, seek to optimise therapy efficacy while mini-
mising toxicity. Furthermore, this study also emphasizes
the need for additional research with larger and more
diverse populations to validate these results, as well as
to comprehend the deeper molecular mechanisms link-
ing NAT?2 polymorphisms to the incidence of anemia in
patients undergoing chemotherapy.

ATM

The ATM (Ataxia Telangiectasia Mutated) gene
is a gene that encodes an important protein kinase
that functions in DNA repair, cell cycle regulation,
and response to genetic damage. Variants in this gene
can lead to impaired DNA repair function, thereby
increasing susceptibility to chemotherapy-induced
genetic stress. In the context of chemotherapy-
induced nausea toxicity, polymorphisms in the ATM
gene (rs1801516), have been linked to a higher risk
of nausea in patients undergoing chemotherapy.
Studies show that patients with the rare A allele
of this polymorphism have up to twice the risk of
experiencing nausea compared to non-carriers. In fact
rare homozygotes for this variation can really more
than nine times increase the likelihood of experiencing
severe nausea [22].

Research by K. Tecza et al. [18] examined how
specific genetic variations influence the risk of nausea
in chemotherapy patients. One key finding was the
significant association between the G>A nucleotide
substitution in the ATM gene (rs1801516) and the
occurrence of early acute nausea in breast cancer
patients. Individuals carrying the A allele showed a
markedly increased risk of severe nausea during the
early phase of treatment, with an OR 0f 9.31 (95 % CI:
1.94-45.25; p=0.005). When this genetic factor was
combined with younger age (<39 years), the cumulative
risk increased substantially, reaching an OR of 23.5
(95 % CI: 1.85-299.04; p=0.014). These findings
underscore the importance of integrating genetic and
clinical factors in predicting chemotherapy-induced
nausea, highlighting the potential utility of the G>A
variant in ATM as a biomarker for treatment risk
assessment [18].

ABCBI

The efflux transporters for the medication R-CHOP,
which is used to treat NHL, are encoded by the ATP-
binding cassette subfamily B member 1 (4BCBI)
and ABCCI genes. It has long been recognised

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 50—64
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that ABCBI acts as a transporter for hydrophobic
medicines, including anthracyclines, etoposide, and
vinca alkaloids, which are commonly administered
during NHL treatment. Multiple treatment-related side
effects were associated with the rs2229109 ABCBI
gene variant in this investigation. Serious side effects,
including FN (P=0.039) and vomiting (P=0.043),
were associated with rs2229109 in the R-ACVBP
treatment group. On the other hand, according to
Jordheim et al. (2015), the same polymorphism was
linked to diarrhoea (p=0.041), vomiting (p=0.031), and
mucositis (p=0.004) in the R-CHOP group. Studies
conducted by Amin (2013) and S. Yao et al. (2014)
demonstrated that certain SNP in this gene were
not always associated with serious haematologic or
gastrointestinal side effects in breast cancer patients
using doxorubicin and cyclophosphamide. But
this study found a substantial connection for SNP
r$2229109. The rs2229109 polymorphism is a non-
synonymous polymorphism, so it is likely to produce
a variety of proteins with different activities, which
may affect the toxicity response to therapy [23].

According to one Iranian study, having the genetic
variant (rs10276036 C>T) in ABCBI makes one more
likely to experience grade 3—4 FN. There was no
statistically significant correlation between the ABCB1
gene variant and grade 3—4 FN, according to the
analysis. Having said that, there was a trend towards
an increased risk of grade 3—4 FN associated with the C
allele of the ABCB1 polymorphism (rs10276036 C>T)
(p=0.315, OR=1.50, 95 % CI=0.67-3.31). In contrast,
the T allele of the same polymorphism appeared
to have a protective effect against this condition
(p=0.13, OR=0.51, 95 % CI=0.21-1.22). This finding
indicates a potential contribution of certain alleles of
the ABCBI gene in influencing the body’s response
to chemotherapy, although not strong enough to
reach statistical significance. Further evaluation of
the molecular role of this gene may provide additional
insights into managing the risk of toxicity in cancer
patients [14].

CYP2B6

CYP2B6 is a gene that encodes an enzyme in the
cytochrome P450 family, which plays an significant
role in drug metabolism, including chemotherapy. Ge-
netic polymorphisms in CYP2B6 can affect the body’s
ability to metabolize these drugs, which in turn can
affect side effects such as nausea that often occur in
patients undergoing cancer therapy. Variants such as
rs2279343 are known to affect enzymatic activity and
influence the risk of chemotherapy-induced toxicities.
Research suggests that individuals with certain variants
of CYP2B6 may be more susceptible to gastrointesti-
nal toxicity, including nausea, during cancer therapy.
When managing nucleotide substitutions-based treat-
ments to lessen adverse effects such as nausea, it is vital
to take this pharmacogenomic feature into account
since the distribution of this polymorphism differs
between populations [24, 25].

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(3): 50-64

The A>G nucleotide substitution in the CYP2B6
gene (1s2279343) has been significantly associated
with the risk of oral mucositis in patients undergoing
HL A-identical hematopoietic stem cell transplantation
and receiving cyclophosphamide-based conditioning.
According to data from PharmGKB, the presence of
the G allele was linked to a higher risk of mucositis,
while the A allele appeared to have a protective
effect. Statistical analysis showed a p-value of 0.007
and OR of 3.03 (95 % CI: 1.37-6.73), suggesting
that this variant may serve as a predictive marker
for mucositis-related toxicity in patients receiving
cyclophosphamide therapy [26].

XRCCI

One gene involved in the excision base repair (BER)
pathway is XRCC1, which stands for X-ray repair
cross-complementing 1. This gene helps restore the
integrity of DNA damaged by external factors such as
radiation or chemical compounds. The XRCC1 protein
acts as an adaptor that recruits important enzymes
to repair oxidized or alkylated DNA bases, making
it a key element in maintaining genome stability.
Polymorphisms in the XRCC1 gene, particularly the
rs25487 variant, have been associated with variations
in response to chemotherapy, including toxic side
effects such as nausea and severe neutropenia. The
DNA repair pathway involving XRCC1 plays a critical
role in repairing damage induced by chemotherapeutic
agents such as cyclophosphamide, doxorubicin,
fluorouracil, and cisplatin. In a cohort study involving
322 breast cancer patients receiving cyclophosphamide,
doxorubicin, and fluorouracil (FAC) chemotherapy,
the T>C nucleotide substitution in the XRCCI
gene (rs25487) was significantly associated with an
increased risk of nausea. Statistical analysis showed
a strong correlation, with a p-value of 0.032, OR of
3.13, and 95 %, CI of 1.1-8.94, suggesting that this
variant may influence gastrointestinal side effects
during chemotherapy [21]. In a separate study of
104 ovarian cancer patients treated with cisplatin
and cyclophosphamide, the same T>C variant was
associated with a higher risk of severe neutropenia.
The analysis yielded a p-value of 0.009, OR of 3.02,
and CI of 1.33-6.88, indicating that this polymorphism
contributes to hematological toxicity across different
therapies and patient populations. These findings
suggest that the SNP rs25487 in XRCC! plays an
important role as a predictive biomarker in NHL
chemotherapy toxicity [27].

ERCC1

This nucleotide excision repair (NER) pathway is
involved in DNA repair, and one gene that contributes
to this process is ERCC1. In order to fix DNA damage
caused by genotoxic agents, such as ultraviolet
radiation and toxic chemicals used in chemotherapy,
the ERCC1 protein collaborates with other proteins
like XPF. To avoid cancer-causing variant buildup,
this DNA repair mechanism is crucial. Cancer
treatments such as cisplatin-cyclophosphamide can
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have different effects in different people depending
on ERCCI polymorphisms, such as the one in the
rs3212986 variant. Tumour response to chemotherapy
and normal tissue toxicity can be influenced by these
genetic differences, which may impact DNA repair
efficiency [28].

The C>A nucleotide substitution in the ERCCI
gene (rs3212986) has been reported to have a
significant association with the risk of neutropenia
in breast cancer patients undergoing chemotherapy
with the FAC regimen (fluorouracil, doxorubicin,
and cyclophosphamide). In a cohort study involving
321 female patients, the presence of the A allele was
associated with an increased risk of severe neutropenia,
while the C allele appeared to confer a protective
effect. The analysis yielded a statistically significant
result with a p-value of 0.006, OR of 5.45, and a 95 %
CI of 1.62-18.29, indicating a strong association
between the C>A polymorphism and hematological
toxicity during treatment. These results suggest that
SNPrs3212986 may be a candidate genetic biomarker
in predicting the risk of hematological toxicity in
cancer patients receiving chemotherapy [18].

MUTYH

The MUTYH gene (MutY homolog) is a gene
involved in DNA repair, specifically in the oxidative
base repair process. It encodes a glycosylase enzyme
that repairs base pairing errors that occur due to
oxidative damage, such as the variant of guanine to
8-oxoguanine. The main role of the MUTYH gene is
to maintain genome stability by preventing the accu-
mulation of variants that can lead to disease, including
cancer. DNA damage is the main mechanism used
by chemotherapy drugs to kill cancer cells. Cancer
patients may have impaired DNA repair capabilities
due to polymorphisms or variants in the MUTYH gene.
Haematologic toxicity, mucositis, and other DNA
damage-related organ damage may become more
likely as a result of this [29].

Several studies suggest that variants or genetic
variants in MUTYH may contribute to the toxicity of
chemotherapy drugs, especially if the drugs produce
significant oxidative stress or DNA damage, such as
cyclophosphamide or other alkylating agents. Patients
with MUTYH variants is potentially more susceptible
to the adverse consequences of chemotherapy due
to the lack of ability to repair DNA damage induced
by such therapy. The results demonstrated that the
C>T nucleotide substitution in the MUTYH gene
(rs3219484) was significantly associated with the in-
cidence of severe neutropenia in patients undergoing
chemotherapy. This variant was linked to an increased
risk of grade 3—4 neutropenia, with a highly signifi-
cant p-value of 0.001, OR of 0.01, and a 95 % CI of
0.00-0.22. The presence of the C allele appeared to in-
crease susceptibility to hematological toxicity, whereas
the T allele was associated with a reduced risk. These
findings strengthen the potential of the rs3219484 SNP
as a predictive genetic biomarker in the management
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of chemotherapy-induced neutropenic toxicity [21].

PIK3R2

Part of the PI3K-AKT-mTOR signalling cascade,
the PIK3R2 gene encodes the phosphoinositide-3
-kinase (PI3K) regulatory subunit p85f. Growth,
survival, and metabolism are just a few of the critical
cellular processes regulated by this system. Variants
or overexpression of PIK3R2 can accelerate cancer
cell development and contribute to chemotherapy re-
sistance in several malignancies, including leukaemia
and lymphoma, which activate this pathway. One of the
most important targets in cancer treatment, especially
for leukaemia, is the PI3K-AKT-mTOR signalling
pathway. Inhibitors targeting this pathway have dem-
onstrated promise in enhancing treatment outcomes
and overcoming chemotherapy resistance. Although
direct research into the specific association of PIK3R2
with chemotherapy side effects is limited, alterations
to this pathway could potentially affect drug toxicity,
including cyclophosphamide-based chemotherapy and
other treatments that affect hematology [30].

Multiple studies have reported a significant
association between the C>T nucleotide substitution
in the PIK3R2 gene (rs56022120) and the incidence
of chemotherapy-induced neutropenia in women with
breast cancer. In patients treated with a combination of
cyclophosphamide, epirubicin, and fluorouracil, this
variant was identified as a key risk factor. A genome-
wide association study (GWAS) involving 3,252
patients (1,617 cases and 1,635 controls) demonstrated
that the presence of the T allele was strongly associated
with an increased risk of grade 3—4 neutropenia.
Statistical analysis revealed a highly significant
p-value of 2.29x10¢ and an OR of 3.12, indicating a
strong correlation between the C>T polymorphism in
PIK3R2 and susceptibility to hematological toxicity
during chemotherapy. This connection is also influ-
enced by the mTOR, PI3K, and P53 pathways, which
are implicated in regulating the response to chemo-
therapy treatments. Thus, these SNPs have great po-
tential to aid in understanding variations in individual
responses to chemotherapy treatment and open up the
possibility of developing more appropriate therapeutic
strategies in the future [31].

PNPLA3

It is essential for the regulation of hepatic lipid me-
tabolism that the PNPLA3 gene, also known as adiponu-
trin, be present. It is highly linked to cirrhosis, NAFLD
(non-alcoholic fatty liver disease), and an increased risk
of hepatocellular carcinoma. This association is mainly
associated with the rs738409 variant, which involves
the substitution of isoleucine for methionine at posi-
tion 148. This polymorphism may reduce the ability to
metabolize lipids and increase fat accumulation in the
liver, leading to susceptibility to oxidative stress. In the
context of chemotherapy with drugs such as vincris-
tine, doxorubicin, prednisone, and cyclophosphamide,
PNPLA3 has been associated with hepatotoxicity. The
r$738409 variant may worsen liver damage caused by
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the side effects of these drugs, especially in patients
with a genetic susceptibility to fat accumulation in the
liver. Doxorubicin and cyclophosphamide create stress
and inflammation in the liver, and this effect is made
worse by the presence of the PNPLA3 (rs738409) ge-
netic variation. Systemic toxicity and chemotherapeutic
medication efficacy may also be affected by metabolic
impairment caused by this variation [32].
Vincristine, daunorubicin, prednisone, cyclo-
phosphamide, and asparaginase were among the
chemotherapy drugs examined in a study involving
patients with acute lymphoblastic leukemia (ALL).
The analysis revealed that the C>G nucleotide substitu-
tion in the PNPLA3 gene (rs738409) was significantly
associated with a higher risk of severe hepatotoxicity
(grade 3—4), with an OR 0f 2.69 (95 % CI: 1.09-6.64;
p=0.029). Additionally, this variant showed a near-
significant association with moderate to severe hepa-
totoxicity (grade 2—4), with an OR of 2.06 (95 % CI:
0.99-4.29; p=0.051), indicating its potential role in
contributing to liver damage. Another study conducted
in a cohort of 2,283 pediatric patients with precursor
cell lymphoblastic leukemia treated with multi-agent
chemotherapy regimens including cyclophosphamide,
cytarabine, daunorubicin, doxorubicin, mercaptopu-
rine, methotrexate, pegaspargase, thioguanine, and
vincristine also found a significant association between
the presence of the G allele and elevated liver enzyme
levels. This association yielded an OR of 1.26 (95 %
CI: 1.12-1.41; p=0.0001), further supporting the role
of the C>G variant in PNPLA3 as a key contributor to
chemotherapy-induced hepatic toxicity [33].

Prioritization Analysis of Genes

that Induce Side Effects of NHL Drugs

Patients receiving R-CHOP (rituximab, cyclophos-
phamide, doxorubicin, vincristine, and prednisolone)
chemotherapy are at a higher risk of liver toxicity if
they have the rs738409 variant in the PNPLA3 gene.
This variant causes substitution of the amino acid iso-
leucine to methionine, which significantly impairs the
function of PNPLA3 in lipid metabolism in the liver. As
aresult, fat accumulation in the liver (hepatic steatosis)
occurs, which makes hepatocytes more susceptible to
damage from oxidative stress induced by hepatotoxic
drugs such as doxorubicin [34]. Also, because the active
medication concentration is already high in the body,
the hepatic metabolic dysfunction brought on by this
variant can make systemic toxicity much worse. The
R-CHOP treatment includes the drugs doxorubicin and
cyclophosphamide, both of which are known to induce
liver cell membrane damage by producing reactive oxy-
gen species (ROS) and liver injury by interfering with
enzyme metabolic pathways in the liver. The presence
of the rs738409 variant increases susceptibility to these
toxicity effects, so patients with this variant require
closer monitoring of liver function, such as routine
measurement of ALT and AST enzymes during therapy.
Personalised medicine makes use of the rs738409 vari-
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ant as a biomarker to determine which patients are most
likely to experience liver toxicity. This information can
then be used to modify treatment plans, such as reduc-
ing the dosage of drugs that are known to be harmful
to the liver or switching to safer alternatives. Thus, the
identification of the rs738409 variant in the PNPLA3
gene may contribute significantly to the safer and more
effective management of cancer therapy [35].

In patients undergoing R-CHOP chemotherapy, the
rs12210538 variant in the SLC22A416 gene is linked
to an elevated risk of neutropenia and cardiotoxicity
[36]. The doxorubicin transporter protein is encoded
by the SLC22416 gene; the rs12210538 variant,
which is deemed «Probably Damaging,» changes
the protein's function. Based on data from various
genetic sources, this variant changes the amino acid
methionine (Met) to Threonine (Thr) at position 375
in the OCT6 (Organic Cation Transporter 6) protein
encoded by SLC22A416.This variant may increase the
accumulation of doxorubicin in hematopoietic cells,
thereby exacerbating the effects of bone marrow
suppression leading to a decrease in neutrophil
count. This increases the patient's susceptibility to
serious infections during therapy. Additionally, this
variant could heighten the danger of cardiotoxicity,
as doxorubicin produces ROS that harm the heart.
This is particularly true if the drug accumulates more
in cardiac tissue than usual as a result of transporter
malfunction. As a result, patients with this variant
are more prone to cardiomyopathy or congestive
heart failure, which are serious complications of
doxorubicin therapy. Clinically, the presence of the
rs12210538 variant in SLC22A416 can be used as
a genetic biomarker to predict toxicity, allowing
clinicians to adopt mitigating measures, such as
doxorubicin dose adjustment, use of cardioprotective
agents such as dexrazoxane, or drug replacement with
less toxic agents [12]. Furthermore, patients carrying
this variant must undergo stringent monitoring of their
haematologic and cardiac functions, which includes
the preventative administration of granulocyte colony-
stimulating factor (G-CSF) and examinations of heart
function, such as echocardiography. The discovery of
the rs12210538 variant has major implications for the
development of personalised medicine with the goal of
making cancer treatments safer and more effective.

Neutropenia toxicity in patients receiving R-CHOP
treatment is significantly associated with the rs2229109
variant in the ABCB1 gene. One transporter protein that
helps cells remove medicines, including doxorubicin
and other chemotherapeutic treatments, is encoded
by the ABCBI gene [37]. Position 400 of the
P-glycoprotein protein has the amino acid Serine (Ser)
substituted for Asparagine (Asn) due to the rs2229109
variant. The rs2229109 variant, which is a missense
variation in amino acids and has a “Possibly Damaging”
rating, has the potential to decrease the transporter’s
effectiveness and increase the buildup of doxorubicin
in bone marrow haematopoietic cells. It is possible
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that neutrophil precursors will be more severely
damaged by the elevated doxorubicin concentration
in haematopoietic cells, leading to severe neutropenia.
Chemotherapy often causes neutropenia, a condition
that puts patients at increased risk for dangerous
infections. Due to less effective drug metabolism,
people with the 152229109 variant may be at a higher
risk of experiencing bone marrow suppression caused
by doxorubicin. In clinical practice, this variant can
be utilised as a biomarker to forecast the likelihood
of neutropenia in R-CHOP patients, enabling doctors
to take precautions like giving G-CSF to patients
before they get the treatment or adjusting the dosage
of doxorubicin. If you want to catch neutropenia
early, it’s best to have your blood count checked more
frequently. Therefore, the discovery of the rs2229109
variant in the ABCBI gene is significant for the control
of neutropenia toxicity and lends credence to the
idea that personalised medicine can enhance cancer
treatment safety [38].

Individuals receiving R-CHOP chemotherapy may
be at increased risk for neutropenia toxicity if they
carry the rs56022120 variant in the PIK3R2 gene.
Haematopoietic cells and all other cells rely on specific
signalling pathways for their survival, differentiation,
and proliferation; one such pathway is encoded by the
PIK3R2 gene [39]. The rs56022120 variant, which is
classified as Possibly Damaging and causes an amino
acid change (missense), may disrupt the normal func-
tion of PI3K in supporting hematopoiesis. The p85-f
protein, which is a regulatory subunit of phospho-

inositide 3-kinase (PI3K), undergoes an amino acid
change due to the rs56022120 variant in the PIK3R2
gene. Specifically, this variant changes the amino acid
Threonine (Thr) to methionine (Met) at position 196
in the protein. This disruption may lead to a decreased
ability of hematopoietic precursor cells to develop into
neutrophils, especially when affected by the toxicity
of drugs such as doxorubicin in the R-CHOP protocol.
Doxorubicin, which is one of the main components of
R-CHOP, is known for its properties to cause oxida-
tive stress and DNA damage in hematopoietic cells.
The presence of the rs56022120 variant in PIK3R2
may exacerbate these effects by weakening signaling
mechanisms that protect cells from apoptosis, thereby
increasing the risk of severe neutropenia [36]. Pro-
phylactic administration of G-CSF and more stringent
haematologic monitoring during treatment may be
necessary for patients with this variant to reduce the
likelihood of neutropenia. As a result, the discovery
of the PIK3R2 gene variant rs56022120 could pave
the way for safer and more effective personalised
therapy by serving as a biomarker for the prediction
and management of neutropenia toxicity.

Distribution of Genetic Variants

of induce advers drug reaction

NHL treatment-related adverse effects may be
influenced by the distribution patterns of allele
frequencies of SNP differences between groups, as
shown in Table 3 and Figure 2. SNP rs738409 in
the PNPLA3 gene has an alternative allele G with
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Fig. 2. An overview of allele frequency analysis for gene expression across different continents of the world. Notes: AFR — Africa;
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the highest frequency in American (AMR) (0.48)
and East Asian (EAS) (0.35) populations, followed
by South Asian (SAS) (0.25) and European (EUR)
(0.23) populations, while African (AFR) has the
lowest frequency (0.12). This distribution indicates
potential differences in drug response or risk of side
effects between populations based on these genetic
alleles. According to earlier research, the PNPLA3 G
alternative allele is linked to poor liver metabolism,
which may exacerbate side effects of drugs, especially
those metabolized in the liver.

Other SNPs, such as rs12210538 in the SLC22A416
gene, showed the highest alternative G allele frequency
in the EUR population (0.24) and the AMR population
(0.15), while EAS had no frequency (0.00), and lower
values were found in SAS (0.09) and AFR (0.01).
This variation is relevant as SLC22A416 is an organic
transporter that plays a role in drug pharmacokinet-
ics. Related studies have shown that variations in
this gene may affect sensitivity to chemotherapeutic
agents, such as anthracyclines, which are often used
in NHL therapy. The different frequencies of these
SNPs emphasize the importance of a precision medi-
cine approach in NHL treatment, taking into account
population genetic variation to optimize efficacy and
minimize the risk of side effects.

Other than rs738409 and rs12210538, all of the
SNPs in the table display distinct distribution patterns
that should be taken into account when dealing with
NHL treatment. The EUR population has the highest
frequency of the alternative T allele for SNP rs2229109
in the ABCB1 gene (0.03), while other populations,
like those in AFR and EAS, have extremely low fre-
quencies or none at all (AFR: 0.00, EAS: 0.00). The
ABCBI gene encodes P-glycoprotein, an important
protein in the mechanism of drug removal from cells.
Previous research has demonstrated that medication
resistance can be influenced by changes in this gene,
particularly in relation to specific chemotherapeutic
drugs utilised to treat NHL. The low frequency in
non-European people could mean that drug resistance
is less likely, but it could also mean that drug toxicity
from over-accumulation is more likely.

When looking at the PIK3R2 gene SNP 1556022120,
the T alternative allele was most common in the AMR
population (0.09), followed by EAS (0.04), SAS
(0.06), and EUR (0.01), but was completely absent
in AFR (0.00). All cells, including lymphoma cells,
rely on the PI3K-Akt signalling pathway, of which
PIK3R2 is an integral component. There has been
a rise in the use of P/3K inhibitor-based treatments
for NHL, and genetic studies on this pathway have
connected certain SNP polymorphisms with vary-
ing responses to these treatments. Understanding
the efficacy of targeted treatments in specific ethnic
groups and the likelihood of adverse effects like
metabolic dysfunction may be possible by comparing
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the prevalence of these alleles in various populations.
Previous studies have also demonstrated that variation
in the prevalence of polygenic diseases can often be
explained by differences in allele frequencies across
populations. For example, research on liver cancer
incidence has shown that populations with higher
frequencies of risk alleles tend to have a greater disease
burden [40]. This supports the hypothesis that genetic
variation, especially in minor alleles, contributes to
the interethnic variability in drug-induced toxicity
[37]. These findings highlight the relevance of
considering population-specific allele distributions
when developing pharmacogenomic approaches to
minimize adverse drug reactions.

Thus, the variation in SNP frequencies across these
populations suggests the importance of considering
genetic data in the design and delivery of individual-
ized therapies. In order to foster the creation of treat-
ments based on precision medicine, additional research
is required to validate the link between these SNPs
and drug toxicity and clinical response in particular
subjects. Since these genetic variants were derived
from studies that utilised genomic and bioinformat-
ics databases, it is essential to keep in mind that they
have limitations. New variant annotations have been
added to the PharmGKB database, which necessitates
further examination. To validate the outcomes of this
investigation, more testing utilising experimental and
clinical trials is necessary.

Conclusion

Using a bioinformatics method, this study was able
to identify SNP that may cause chemotherapy-related
side effects in patients with NHL. Of the 192 SNPs that
met the inclusion criteria, 11 validated SNPs showed
relevance to drug toxicity, including SLC22416,
GSTP1, NAT2, ATM, ABCBI, CYP2B6, XRCClI,
ERCCI,MUTYH, PNPLA3,and PIK3R2 genes. These
genetic variations affect drug metabolism and toxicity
responses, such as neutropenia, hepatotoxicity, nausea,
and other organ damage. Allele distribution across
populations showed differences in susceptibility to
drug side effects, emphasizing the importance of preci-
sion medicine approaches in NHL therapy. SNPs such
as rs738409 (PNPLA3) and rs12210538 (SLC22A16)
have different frequencies among populations, pro-
viding insights for personalization of therapy based
on patients’ genetic profiles. Prioritization analysis
showed SNPs most at risk for adverse events, such as
rs738409, rs12210538, 1s2229109 and rs56022120.
This study demonstrates the great potential of using
genomic data to develop predictive biomarkers in
managing adverse events of NHL therapy. However,
further experimental and clinical studies are needed
to validate these findings and support their clinical
applicability.
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FTEHOMHbIW NNAHOLWA®T KOJIOPEKTANIbHOIO PAKA.
NMUNOTHOE UCCNEQOBAHUE B POCCUACKON ®EQEPALIUN

E.B. Cemuna'?, K.A. Kybacosa®, B.B. Kakotkun', C.B. Poaumos?, M.A. Aranos'?

'®rAQY BO «banTuiickuii chegepanbHblil yHuBepcuteT um. W. KanTtay
Poccus, 236041, r. KanvHuHrpag, yn. AnekcaHapa Hesckoro, 14
2MOCKOBCKMI rocyaapCTBEHHbIN yHUBepcuTeT umeHn M.B. JllomoHocoBa
Poccus, 119991, r. Mockaa, yn. JleHuHckune opsbl, 1

3000 «buotek kamnyc»

Poccus, 117437, r. Mockea, yn. Muknyxo-Maknas, 16/10, kopn. 16

AHHOTauus

Llenb nccnenoBaHma — KOMMIEKCHBIN aHanM3 MONeKynspHO-reHeTUYECKUX U3MEHEHUIN B OMyXOreBbIX U1
HOpMarbHbIX TKaHSAX BOMbHBIX KONopekTanbHbIM pakoM C UCMOMb30BaHNMEM NMOMHOMEHOMHOMO CEKBEHUPO-
BaHWSA ONSA BbISBMAEHWS MyTauun de novo, NaTTepHOB MUKPOCATEMMUTHON HECTAbUIbHOCTU U MyTaLMOH-
HbIX CUrHaTyp, CBA3aHHbIX C BO3HWKHOBEHMEM onyxonu. MaTtepuan n metoasbl. ViccrnenosaHune sBNsSnocs
OOHOMOMEHTHbLIM MONepeYHbIM, MPOBOAMMOCE Ha TeppuTopun KanuHuHrpagckon obnactu. NposegeH
aHanu3 o6pasLoB KONopeKTanbHOro paka C MCNoNb30BaHWEM MOSTHOTEHOMHOIO CEeKBEHVMPOBAaHWUS HOBO-
ro nokoneHus (WGS). ina kapTupoBaHWa NPoYTEHWUA BbiN MCNONb30BaH pedepeHCHbIN reHOM Yenoseka
GRCh38.p14. BruonHdopmaTu4ecknini aHanma curHatyp nNpoBOAUNICA OTAENbHO NO KaXAOoMy MauuneHTy.
Bbina cekBeHnpoBaHa 71 napa 06pasLoB: NorHble reHombl 6roncumn onyxonu n OHK, BelgeneHHas ns Kposu,
ansa 71 nayweHTta. CpegHuii Bo3pacT naumeHToB — 69 net, meguanHbin — 71 rog. Pe3ynbTathbl. BoisiBreHbl
reHeTU4eckne N3MeHeHWs, CBSA3aHHbIe C Pa3BUTMEM M MPOrpeccupoBaHNEM OMyxonu, a Takke NnoTeHunanb-
Hble TepaneBTuyeckne muwweHn. Ncnonb3dya 6a3y gaHHbix Oncovar, 6bina obHapyxeHa 151 apansepHas
MyTaums y 62 naumentos. C ncnons3osaHnem 6a3bl AaHHbIX CIVIC BbisBrneHo 70 MapkepHbIX MyTauui y 45
nauneHToB. OBGHapy>eHo, YTO Camble pacnpoCTpaHEHHbIE ApariBEPHbIE MyTaLMKN B UCCNENYEeMOi KoropTe —
myTaumm B reHe KRAS (KRAS:G35T, KRAS:G35A, KRAS:G38A), accounnpoBaHHble C YCTONYMBOCTbIO
onyxonu k npenapatam NMNanutymymab u Lletykcnumab. Yactota Hanbonee pacnpocTpaHeHHbIX ApanBepHbIX
MyTaLuWn B UCCNEAyemMon KOropTe H1M3Kasi, YTo roBOPUT O BbICOKOW reTePOreHHOCTU KONOPEKTanbHOro paka.
[Mpu aHanuse MmyTaLMOHHOW Harpy3ku cpegHuin nokadatens TMB 6bin paBeH 5,5, 4To cBUAETENLCTBYET O Bbl-
COKOM NoTeHLuuane ncnornb3oBaHns MIMMYHOTEpanuy Npuy KornopekTansHOM pake. B nccnegyemon nonynsuum
npeobnagatot myTauuoHHble curHatypbl SBS1, SBS5 n SBS39. 3akntoueHue. BeissneHHoe mHoroobpasve
N3MEHEHNI reHoMa MOXeET BbITb CBA3aHO ¢ owmbkamm B pennvkauum HK, BosaenictBueM BHELLHMX hakTopoB
N reHeTUYEeCKON NpeapacnonoXeHHOCTbI0. [podunb MyTaLMOHHbBIX CUFHATYp OYeHb CXOX B UCCreayemblX
obpasuax Bcex NaLMeHToB, YTo NnpegnonaraeTt AeNCTBUE O4HOro/eQUHOro MyTareHHoro oaktopa B pas3suTum
KOnopekTanbHOro paka y Bcex nalmeHToB.

KnioueBble cnoBa: KonopeKkTanbHbIN pak, NOfIHOreHOMHOe CeKBeHUpoBaHUe, CeKBeHUpOBaHMe HOBOro
nokoneHusi, Next-Generation Sequencing, NGS.

#=7 CemuHa EkatepuHa BnagumupoBHa, e-semina@yandex.ru
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GENETIC LANDSCAPE OF COLORECTAL CANCER.
A PILOT STUDY IN THE RUSSIAN FEDERATION

E.V. Semina'?, K.A. Kubasova3, V.V. Kakotkin', S.V. Rodimov?, M.A. Agapov'?

"Immanuel Kant Baltic Federal University

4, Alexander Nevsky St., Kaliningrad, 236041, Russia
2Lomonosov Moscow State University

1, Leninskie Gory St., Moscow, 119991, Russia

3Biotek Campus

build. 16, 16/10, Mikluho-Maklaya St., Moscow, 117437, Russia

Abstract

The purpose of the study was a comprehensive analysis of molecular genetic changes in tumor and normal
tissues of patients with colorectal cancer using whole-genome sequencing to identify de novo mutations,
microsatellite instability patterns, and mutational signatures associated with tumor development. Material
and Methods. A single-time cross-sectional study was conducted in the Kaliningrad region. Colorectal cancer
samples were analyzed using whole-genome next-generation sequencing (WGS). The human reference
genome GRCh38.p14 was used for read mapping. Bioinformatic analysis of signatures was conducted
separately for each patient. 71 pairs of samples were sequenced: complete genomes of tumor biopsies
and DNA isolated from blood samples for 71 patients. The average age among the analyzed patients was
69 years, with a median of 71 years. Results. Genetic alterations associated with tumor development and
progression, as well as potential therapeutic targets were identified. Using the Oncovar database, 151 driver
mutations were detected in 62 patients. Using the CIVIC database, 70 marker mutations were found in 45
patients. It was found that the most common driver mutations in the study cohort were mutations in the KRAS
gene (KRAS:G35T, KRAS:G35A, KRAS:G38A), associated with tumor resistance to Panitumumab and
Cetuximab. The frequency of the most common driver mutations in the study cohort was low, indicating high
heterogeneity of colorectal cancer. Analysis of the tumor mutational burden (TMB) revealed a high average
value of 5.5, suggesting a significant potential of immunotherapy in colorectal cancer treatment. In the studied
population, the mutational signatures SBS1, SBS5, and SBS39 were the most common. Conclusion. The
identified diversity of genomic changes may be associated with DNA replication errors, exposure to external
factors, and genetic predisposition. The pattern of mutational signatures was very similar among all patients
in the studied samples, suggesting a single mutagenic factor is involved in the development of colorectal

cancer in all patients.

Key words: colorectal cancer, Whole Genome Sequencing, Next-Generation Sequencing, NGS.

Beenenne

Konopexransnsbiit pak (KPP) sBnsercs onHoit u3
HaunboJee pacIpoCTPaHEHHBIX U arpPECCUBHBIX (OpPM
3JI0Ka4€CTBEHHBIX HOBOOOpa30BaHUM, OH BXOAUT B
YHUCJIO OCHOBHBIX MPHYUH CMEPTHOCTH OT OHKOJIO-
rMYECKHX 3a00sieBaHuil 1o Bcemy Mupy. [loHnManue
MOJIEKYJISIPHOW HPUPOIBI ATOTO 3a00JIEBAaHHUS UMEET
KPUTHYECKOE 3HAUCHHUE JUIs Pa3pabOTKH METOOB Ana-
THOCTHKH, ITPOTHO3a U Tepanuu. B mocienHne rousl
3HAYUTEIHHO PACHIMPUINCH 3HAHUS O TEHETUYECKNUX
1 SIIUT€HETHYECKUX U3MEHEHUSIX, aCCOLIMNPOBAaHHBIX
¢ pa3BuTHeM U nporpeccupoBanreM KPP. Oguum n3
KITFOUEBBIX METOZIOB HCCIIEOBAHUS TEHOMHBIX U3Me-
Henuii B obpasuax KPP sBngercs cexBenmpoBanue
HoBoro mokoneHusi (Next-Generation Sequencing,
NGS), koTopoe M03BOJIIET NPOBOAUTH TIIYyOOKUH
aHaJIN3 TCHOMHBIX H TPAHCKPUIITOMHBIX H3MEHEHUH C
BBICOKOW CTETIEHbIO YYBCTBUTEIBHOCTH U TOYHOCTH.

NGS mpengocraBisieT BO3SMOXKHOCTU JJISI BBISB-
JICHUSI TOUYCUHBIX MYTAallMi, KOMUHHBIX Bapuanui, a
TaKKe U3MEHEHUH B CTPYKTYpE FT€HOMa, 4TO 0COOCHHO
BaKHO IUISl U3YYEHHUS TE€TEPOTEHHOCTH OIyXOJeH U

66

WHIUBUIYaTEHBIX 0COOCHHOCTEH marorene3a KPP y
pa3IUYHBIX TAIIUEHTOB. B 4aCTHOCTH, 3HAYUTEITHFHOE
BHUMAaHUE YIEISACTCS JICTEKIIMA COMATUYECKUX MY-
Talui, T. K. OHK MOTYT CIY)KUTh IMOTCHIIUATHHBIMHU
OmomapkepaM TS paHHEH THarHOCTHKH, IIPOTHO3a
U TpeICKa3aHus OTBETAa Ha Tepamuio. [ eHeTndeckue
M3MCHEHHS B TAKMX KJIIOYEBBIX reHax, kKak APC, KRAS,
TP53, PIK3CA, a Takke B y4acTKax MUKPOCATEIIUT-
Hoif HectabupHOCTH (MSI) MOTYT CyIIIECTBEHHO TIO-
BIIUSITH Ha ITPOTHO3 3200JICBAHMSI M OTBET HA JICUCHHE,
CoBpemMennbie NGS-TEeXHONOTHH, TAKHUE KaK TaHEIH
TapreTHOr0 CEKBEHWPOBAHUS, TIOJTHOTEHOMHOE U K-
30MHO€ CEKBEHHPOBAHHE, OTKPHIBAIOT BO3MOKHOCTh
JUTSI CO3/IaHMSI MHIUBUIyaJIM3UPOBAHHBIX MOJXO00B K
seyenuro nanueuTos ¢ KPP.

O6pabotka nanubeix NGS mpencraBisier co0oit
MHOTOCOCTaBHOH IMPOIECC, BKIIOYAIOIMHN dTAIbI
BBIPaBHUBAHUS MTOCIIEI0BATENIEHOCTEH Ha pedepeHc-
HbIM TEHOM, BBISBJICHHMS W aHHOTAllMM BapUaHTOB,
(unprpanyu apTedakToOB M JIOKHOIOIOKUTEITHHBIX
pe3yabTaTOB, a TaKXKe WHTEPIIpEeTali OUoIoTHYe-
CK{ 3HaYMMBIX m3MeHeHn#. TounocTts anammsza NGS

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 65-75



JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

JAHHBIX UTPAET PEUIArOIIyI0 POJb B MOIYYSHHH JIO-
CTOBEPHBIX PE3yJIbTaTOB, KOTOPbIE MOTYT OBITH TIPH-
MEHCHBI B KJIMHMYECKOW MIPAKTHKE.

B oreuecTBeHHOM TMTEpATYpE ONTUCAHbI TUIOTHBIE
WCCJIC/IOBAaHMsI, HAPABJICHHBIC HA HJICHTH(HUKAIIHIO
HacIlIeJICTBEHHBIX (OPM OHKOJIOTHYECKUX 3aboJie-
BaHWU y JIUI] C TOBBIIIEHHBIM PHCKOM Pa3BUTHA H
HCIIONIb30BaHME 00Pa3IloB KPOBU ISt ATOM 1ienu [1].
OnHaKo Ha POCCUICKON BBIOOPKE OOJIEHBIX OTCYTCTBY-
FOT UCCIIEIOBAHNS, BKITFOUAIOIINE aHATN3 TIEPBUIHOTO
OITYXOJIEBOTO y3J7la W 00paslia KpOBU KaK KOHTPOJISA
MyTalMil U UCKIIOYAIOIINE U3 aHajih3a MYTalluH,
O0OHApYKCHHBIC B KPOBH, JUUISl BBISIBJICHUS MYyTAallHid
de novo, KOTOpbIe MOTYT OBITh CBSI3aHBI C BOSHUKHO-
BEHHEM OITyXOJIH.

B Hacrosiniem uccneaoBaH1u BIIEpBbIE HA POCCHIA-
CKOU IOMYJISAIUYU TIpoBejieH aHanu3 71 oopasia KPP
¢ ucroyp3oBanreM nojaHorenoMmuoro NGS (WGS). B
paboTe mpencTaBIeH anToOpuT™M 00pabOTKH JTaHHBIX
NGS u ananm3a MyTanuii, BEISIBJICHHBIX B 00pa3iiax
KOJIOPEKTAJIbHOI0 paka. OnucaHue 3TarnoB 00padoTKu
JIAHHBIX BKITFOYAET OATOTOBKY IEPBUYHOTO (CHIPOTO)
Marepuana, (GMIBTPAIUIo M aHHOTUPOBAHKE TIOTyYeH-
HBIX JIaHHBIX, & TAKXKe WX HHTEPIIPETAIINIO.

Lean uccieaoBaHuss — KOMIUICKCHBINA aHAIN3
MOJICKYJISIPHO-TCHETUYECKUX U3MEHEHHIA B OTyXOJIe-
BBIX U HOPMaJIbHBIX TKaHSIX OOJBHBIX KOJIOPEKTalb-
HBIM PaKOM C HMCTIOJIb30BAHHEM ITOJHOTE€HOMHOTO
CCKBEHUPOBAHUS ISl BBISBICHUS MyTalui de novo,
[aTTEPHOB MHUKPOCATE/UIMTHONH HECTaOUIBLHOCTH U
MYTalMOHHBIX CUTHATYP, CBSI3aHHBIX C BOSHUKHOBE-
HUEM OITyXOJIH.

MarepuaJ 1 MeTOABI

UccnenoBanue sABIAIOCH OAHOMOMEHTHBIM IO-
MEPEYHbIM, IPOBOAMIOCH Ha Tepputopun Kaaunun-
rpajckoii 00acTH B paMKax mpoekrta « HarmonansHas
regernyeckas uaunmarusa 100000+5». Kpurepuu
BKJIIOUEHHUS B HCCIEN0BaHME: BO3pacT crapiie 18
JIeT; MOANHMCAHHOE MH()OPMHUPOBAHHOE COIVIACHE Ha
y4acTHe B MCCIEJOBAaHUM U HCIIOJIb30BaHUE OHO-
JIOTUYECKOTO MaTepuajia B LEJsAX HCCIeIOBaHUS;
0oOHapyXeHHE TPU KOJIOHOCKOIIUH SMUTETUAIEHOTO
obpazoBanus (tumnsl 2B-3 o INET, nanuuue simou-
Horo pucyHka Vi u Vn o S. Kudo) ¢ mocnenyromeit
BepuuKanuei Tarto3a «aJeHoOKapImHOMAa TOJICTOM
KHILIKI» WU «aJIeHOMa TOJICTON KUIIKKY C TOMOIIIBIO
MOP(OIOTUIECKOTO UCCIICI0BaHMS.

Kpurepun HeBkitoueHus: Bo3pact 1o 18 ner; Ha-
JIY¥E HOCUTENTLCTBA BUPYCHBIX MH(EKIHI C mapeHTe-
panbHbIM myTeM nepenauu (BUY, renarut C, renarur
B, cu¢unuc); oTkas ot y4acTHs B UCCIICIOBAHUH WIIN
HEBO3MOXHOCTB MOJIYYHUTb COITIACHE M3-32 MHECTHKO-
MHTEJUICKTYaJIbHbIX HAPYIIEHUH WM UHBIX [IPUUMH;
HEBO3MOYKHOCTH TOJIy4E€HHS T0CTAaTOYHOTO 00Bbema
OnonoruuecKoro Marepuana (pparmMmeHTa caIu3ucTon
000JIOUKH KHIIKH) IJIs1 IPOBEICHUSI PyTUHHOIO Ia-
TOJIOTOAHATOMHUYECKOTO UCCIICIOBAHUS U BBIICICHNUS
JHK.

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(3): 65-75

Kpurepun MCKIIOYEHUS: OTCYTCTBHE OITyXOJIe-
BOTO pOCTa B TMONY4YEHHBIX (PparMEeHTax CIN3HCTON
1O pe3yibTaraM MOp(OIOTHIeCcKOr0 HCCIIC0BAHNS;
0TKa3 J00pOBOJIbIIA OT 00PabOTKH PE3yJIbTaTOB CEK-
Benupoanus JIHK, nomydyenHo# n3 6Gnoaorundeckoro
MaTepuaia, Ha JJI00OM dTare.

Jns yyacTusi B MCCJCAOBAHUM MPUIIIAMIAINCH
MAIUEHTHI, 0OpATUBINUECS JIJISl BBITIOJHCHUS DHJIO-
CKOTTMYECKOTO CKPUHHMHTA KOJIOPEKTAIBHOTO paKa.
HenocpencTBeHHO Ha 3Tare MOATOTOBKH K MTPOTIEType
MAIMEHTHI OBUTH MHGOPMUPOBAHBI O IENH, 3aadax
UCCIIeIOBaHMsI, BOBMOKHOCTH YYaCTHsI B HCCIIC/IOBA-
HUY B KQUECTBE I0OPOBOJIbIIA B CITyYae BHISIBJICHHUS 10
JTAHHBIM TIEPBUYHOTO 3HIOCKOITMYECKOTO CKPUHIHTA
HOBOOOPa30BaHUH 000MOTHON KHIITKH, XapaKTepU3YTO-
HIUXCS HAJTMYMEM MAaTTEPHOB METaIlIa3uu, TUCILIa3HH
WM 3JI0KaueCTBCHHOW TpaHcdopmaruu. B ciydae
MIOJIITMCAHUS TAIIIEHTOM J0O0pPOBOJIBHOTO MH(OPMHU-
pPOBAHHOTO coTJIacHs M OOHapyKeHHsI 00pa30BaHMUS
B TOJICTOW KHIIIKE MTPOU3BOAMIICS 3a00p (parmeHTa
CJIM3UCTON 00O0JIOUKM TOJICTOW KUIIKH B Hamboee
U3MEHEHHOH 4acTH, 00beMoM 2—3 MM®, KOTOPBIH
MOMeEIIAJICS B MPOOUPKY ¢ OypepHBIM pacTBOPOM, a
TaKke 16 M1 BEHO3HOI KPOBH.

B ciydae BBISIBICHUS KPUTEPHUEB HEBKIIFOUCHHS/
WCKJTIOUEHHS Ha dTare 3H0CKOMHNYECKOTO HITH MOp-
(hoTOTHYECKOTO WCCIIEeIOBAHUS Bpad-HCCIeI0BATENb
coo01an 00 3ToM J100pPOBOJIbIIAM, 2 OUOJIOTHYECKHE
00pasibl MOJICKAIN YTUITH3AIINY,

I'enomnast JIHK Obina BbIieIeHA METOIOM COPOITUH
Ha MarHUTHBIX Yactuiax (Habop MGIEasy Magnetic
Beads Blood Genomic DNA Extraction Kit, MGI),
OIICHKa KadecTBa BbiAeneHHo renomuoit JIHK mpo-
BeJZICHa MeToflaMH crieKTpodoTomMeTpuu u (IIroopo-
METPHUH, 3aT€M HCIIOIh30BaHa TSI TIPUTOTOBICHHUS
TCHOMHBIX OMOJIMOTEK Ui CEKBEHUPOBaHUs (HaOOp
JUIs1 moarotoBku oubnrorek 6e3 I1LIP, ¢ sH3umarnye-
ckoii pparmenranueit JIHK MGIEasy FS PCR-Free
Library Prep Set, 96 peaxumii (MIX), MGI). ITomy-
YeHHBIC OMOTMOTEKY aHATM3UPOBAIA Ha CEKBEHATOPE
(DNBSEQ-T7), metonom PE150.

Juis TpuMMuHTa ¥ QUIBTPALIMKA TTPOUTSHUH OBLI
WCTIONIb30BaH HHCTPYMEHT fastp [2, https://github.com/
OpenGene/fastp] co ciaeayromuMu mapamMeTpaMu:
-5-3-W4-M 20 -170 -q 20 -u 20. TpuMMHHT TIpO-
u3Boamics ¢ 5’ u ¢ 3’ koHua npourtenus (-5, -3) mia-
BaIOIIMM OKHOM JITHHOH 4 Hykneotuaa (-W 4). Eciu
cpeqHee Ka4ecTBO MPOUYTEHHH BHYTPH TUIABAOIIETO
okHa Obuto Menbiie 30 (-M 30), To aToT hparmeHT
oOpesascs. Taxke OTQUIBTPOBBIBAIMCH TPOUTSHHUSI C
JUTMHOU Ttociie TpuMMuHTa MeHbine 70 (-1 70), a Taxke
MIPOUTEHHS, Y KOTOPBIX TIocye TpummuHTa 6omnee 30 %
HYKJICOTHAOB mMenu KadecTBo Hike Q30 (-q 30,
-u 30). [locnemoBarenbHOCTH aaNITEPOB IETEKTUPO-
BaJIMCh U YIAJSUIACh aBTOMATHYECKH.

Jns kapTUpOBaHUS MPOYTEHUH OBLT MCIOIB30-
BaH pedepencHorii reroMm demoBeka GRCh38.pl4,
ckauanHubiii 3 Ensembl (https://www.ensembl.org/
Homo_sapiens/Info/Index). KaprupoBanue npo-
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YTEHUW Ha WHJICKCUPOBAHHBINA T€HOM BBHITIOIHSIOCH
P TIOMOIIIM TTPOTPaMMbI bwa mem co CIIeTyOIIH-
My mapamerpamu: -M -v 3 [3]. [Ing MapkupoBaHuS
JOYTUITMUPOBAaHHBIX TPOYTEHHUH ObllIa MCIOIB30BaHa
nporpamma Picard MarkDuplicates ¢ ommueit -MAX
RECORDS IN RAM 50000000. ITpourenus ¢ map-
KHUPOBAaHHBIMH AyIUIMKaTaMu B (popmare bam Obutm
MPOMHIEKCHPOBAHBI ITpH IoMoIH samtools index.

Jna nmoucka repMuHanbHbix MyTauui (SNP,
InDel) ucnonp3oBana nporpamma DeepVariant [4,
https://github.com/google/deepvariant]. Deep Variant
ObLI 3amylieH B KoHTelHepe Singularity (google/
deepvariant:latest) ¢ mapamerpom --model
type=»WGS» 1 ocTanbHBIMU HACTPOUKAMH 110 YMOJI-
yaano. i1 moncka comarmueckux mytaruii (SNP,
InDel) Obu1 Hcnonb3oBan uHCTpyMeHT Strelka2 co
CTaHJapTHBIMU HacTpolikamu [5, https://github.com/
[llumina/strelka], mockoIbKy 3TOT UHCTPYMEHT TPO-
JIEMOHCTPHPOBAJ BHICOKYIO TOUHOCTH TP BBISIBIICHUHT
COMATHYECKUX MYTallUi B PsiJic CPAaBHUTEIBHBIX HC-
cienoBanuii [6]. Strelka2 paboraer ropaso ObicTpee,
YTO Ba)KHO MPU 00pabOTKEe OOJBIIOrO KOJIMYSCTBA
TSDKEJBIX JJAHHBIX TIOJTHOTEHOMHOTO CEKBEHHUPOBAHU.
AHcaMO1¥ U3 HHCTPYMEHTOB HE3HAYUTEIILHO TTOBHI-
IIaf0T YYBCTBUTEIBHOCTh WIH CHEU(PUIHOCTD, HO
3HAYUTEIBHO YBEIMYHUBAIOT BHIYUCIIMTEIIBHYIO Ha-
rpy3Ky Ha aHaiu3 00pa3ioB. OUIbTp B BHJIE YaCTOTHI
MyTanuy ObLT WCIIOJB30BaH, T. K. TIOKa3aHa HU3Kas
TOYHOCTb OIIPEJEIEHUS My TaIIMI C YACTOTON MEHbIIIE
5 %, 0COOCHHO TIPU CEKBEHHPOBAHUU C IITyOMHON
100X.

[ns aHHOTAUMU MyTalU{d UCIOJb30BaHA IMpPO-
rpamma Ensembl VEP [7, https://www.ensembl.org/
info/docs/tools/vep/script/index.html]. dns aToit
MIPOrpaMMBbl OBUTH MCIIOIB30BaHbI CIEAYIONINE apa-
MeTphI: «--sift b --polyphen b --protein —symbol --ccds
--uniprot --per gene --domains --check existing
--clin_sig allele 1 --max_af--af l1kg --af gnomade
--pubmed --var_synonyms --failed 1». Taxxe mo
KaXJIOH MyTaluu ObLI MPOW3BEIEH MOUCK B 0ase
manaeix CIVIC [https://civicdb.org/releases/main,
0a3a ganHbIX Evidence] um B 6a3e manHbIXx Oncovar
[https://oncovar.org/].

Juis moucka amrundukanui u aenenuii (BapuaH-
ToB uncia ko — CNV) ucnoiap30BaHa mporpaMma
CNVKkit [8, https://cnvkit.readthedocs.io/en/stable/].
JanHast mporpaMma 3amyiieHa B pexxume batch (cnvkit.
py batch), ¢ ormusimu -m wgs, —annotate refflat38.txt,
—target-avg-size 1000. J{ns aHHOTAIIMM HaWIEHHBIX
CNV u ompeneneHusl KOJIMYECTBA KOMHMH KaXKIOTO
reHa MCIOJIb30BaHa aHHOTAIUsl TeHOMa YelloBeKa
Bepcun GRCh38, ckauannas c caiira USCS (https://
hgdownload.soe.ucsc.edu/downloads.htm ).

JIJ1st OTICHKHM Ka4decTBa CBHIPBIX MPOUTSHHH B op-
Mmate fastq ucnonb3oBana nporpamma FASTQC [9,
https://www.bioinformatics.babraham.ac.uk/projects/
fastqc/]. I'paduku pacnpenenenus kadecrna, ['11-
COCTaBa M HEOIO3HAHHBIX HYKJICOTHIOB (N) 1Mo 1mo-
3HIUH B TPOYTECHHUH MOCIIE TPUMMHHTA U (PUIIBTPAIN
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MOJTy4EeHBI TPH IIOMOILH ITporpaMMsl fastp [2, https://
github.com/OpenGene/fastp]. AHann3 KoHTaMUHa-
UK B 00pasIie BBITIOJHEH P ITOMOIIN TPOTrPaMMBbl
FastQ Screen [10, https://www.bioinformatics.
babraham.ac.uk/projects/fastq_screen/]. [Ins ana-
JM3a KadecTBa KapTUPOBAHUS MPOUYTCHUH Ha pede-
PEHCHBIN T€HOM HCIIOTh30BaHa mporpamma Picard,
¢ynknuu CollectAlignmentSummaryMetrics u
CollectlnsertSizeMetrics [https://broadinstitute.github.
io/picard/]. Iloxy4ensl rpaduK 10TH KapTUPOBAHHBIX
Ha IeHOM NIPOYTEHUH U TpauK pacrpeneneHus pas-
Mepa BctaBku (insert size). yisg aHaJIM3a MOKPBITHS
pedepeHcHOTO TEHOMA HCIIOJIB30BaHa MpOrpamMma
Mosdepth [11, https://github.com/brentp/mosdepth].

Jist aHas#3a MEKPOCATEIUTUTHON HECTAOMITFHOCTH
(MSI) ucrione3oBan nacTpyMeHT MSISencor-Pro [12,
https://github.com/xjtu-omics/msisensor-pro]. s
3aIycka 3TOM MPOrpaMMBbl Ha MEPBOM dTare MOAro-
TOBJIEH (haiil ¢ MUKpOCaTe/UINTaM1 TeéHOMa YeJIOBeKa,
HCITOJNTBb3YST KOMaH/Iy mMSisensor-pro scan u pedepeHc-
Heiii TeHoM (GRCh38.p14) B dopmare fasta. 3arewm,
UCTIONB3YS 3TOT (aiii 1 Gaiibl ¢ KapTUPOBAHUEM HA
TeHOM TPOYTEHUH HOPMBI U orryxonu (.bam Qaiiisr),
BBITIOJTHEH 3aITyCK MPOTPaMMBI MSiSeNsor-pro msi co
CTaHJApTHBIMM HacTpoiikaMu. B pesyinbrare rnosydeH
(haiin B popmare tsv, KOTOPBIN COAEpIKAI CIESTYIOLTYIO
MH(POPMAIHIO: KOJINYECTBO CAMTOB C MUKPOCATEIIIH-
TaMH B T€HOME YE€JIOBEKa, KOJIMYECTBO CAWTOB C He-
CTaOMILHBIMU MUKPOCATEIIIUTaMH B 00pasIe U J0JIs
HECTaOMIIBHBIX MUKpOCATEIUIMTHBIX caiiToB (MSI) B
oOpasiie.

Jlns ananmsa 1eeKToB TOMOJIOTHIHOW peKOMOH-
Haru (HRD) B o0Opa3ie ncrons3oBaHa mporpamma
HRDCNA, Boiatorias 3Ha4eHus B iuamna3one ot 0 10
1[13,2023, https://github.com/XSLiuLab/HRDCNA].
Jg 3ammycka 3Tol mporpamMMbl HCTIONB30BaH (aiii ¢
KOJTMYECTBOM Komuii cermeHTOoB (*.call.cns), momyden-
HBIH py oMoty nmporpammbl CNVKkit. B pesynsrare
pabotsl nporpammel onydeH HRDCNAScore s
oOpasna (3Hagenne ot 0 mo 1). Uem BhIe 3HAUCHHE
HRDCNAScore, TeM BBIIIIe BEPOATHOCTH TOTO, UTO
B 00pasiie MpUCYTCTBYIOT Je(eKThl TOMOJIOTHYHON
peKOMOUMHAIINY.

buonndopmarnueckuii aHanus cUrHatyp mpo-
BOAWJICS OTHEJBHO IO KaXXJOMYy INaunueHty. s
aHallu3a MYTAlMOHHBIX CHUTHATYpP HCIOJb30BaHa
nporpamma SigProfilerAssignment [ 14, https://github.
com/ShixiangWang/sigminer/]. [Ins 3amycka sToi
MPOrpaMMBbI HCTIONB30BaH vef daiiia ¢ coMmarndecKu-
mu myTarusivu (SNP, InDel). Ha Beixone momyuena
TabnMIa co 3HaUCHUEM BKJIA/1a KayKI0M My TAI[HOHHON
curHatypel (COSMIC v.3.4, https://cancer.sanger.
ac.uk/signatures/sbs/) B ¢popmupoBaHHe MyTanui y
HalHEHTA.

Pesynbrarsl

B nannoit pabote cekBeHupoBana 71 mapa o0-
pasIoB: MOTHBIC TeHOMBI Onoricuu oryxonu u JIHK,
BBIZICJICHHAs U3 KpoBH, s 71 maruenta. CpemnHuii
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Ta6nuual/Table

KnuHuko-naTomopdonornyeckne xapakrepuctmkm 6onbHbix KPP
Clinical and pathological characteristics of patients with colorectal cancer (CRC)

TIpuznak/Sing

Jloxanuzanms omyxonu/ Tumor localization
[psimas kumka/Rectum

Pexrocurmonnuslii nepexon/Rectosigmoid junction

CurmoBuIHas Kuika/Sigmoid colon
Beimenexanue orens/Upper colon
Crenenb 3nokadectBenHocTr/ Tumor grade
High grade
Low grade

Crazust omyxoseBoro mporecca/Tumor stage

I
I
1T
v
pT
pT2
pT3
pT4a
pT4b
pN
pNO
pNla
pN1b
pNlc
pN2a
pN2b
M
cMO
pMla
pMI1b

Jons B BeIOOpKE/Proportion

17 (23,94 %)
8 (11,27 %)
18 (25,35 %)
28 (39,44 %)

64 (90,14 %)
7 (9,86 %)

9 (12,68 %)
18 (25,36 %)
21 (29,57 %)
23 (32,39 %)

11 (15,49 %)

41 (57,75 %)
15 (21,13 %)
4 (5,63 %)

28 (39,44 %)
22 (30,99 %)
5 (7,04 %)
3 (4,23 %)
5 (7,04 %)
8 (11,26 %)

48 (67,61 %)
12 (16,90 %)
11 (15,49 %)

JInmdarnaeckas naBasus/Lymphovascular invasion

LO
L1
Cocynucras naBasus/ Vascular invasion
A%
Vi

IlepuneBpanpHas naBasust/Perineural invasion

Pn0
Pnl
Onyxonesblit 6agauar/Tumor budding
Bdl
Bd2
Bd3

Ipumeyanue: Tabnua COCTaBICHA aBTOPAMH.

Note: created by the authors.

Bo3pacT nauueHTos — 69 (SD=11,1) net, mennaHHbIi —
71 (Q1/Q3=61/75) ron (puc. 1). PacnpeneneHue mo
mony: 35 myxumH, 36 xennwH (puc. 1). Kmuaunko-
naToMOp(OIOTHIYCCKUE XaPAKTEPHUCTUKH OOJIBHBIX
KPP npesicraBieHs! B Ta0IHUIIE.

[ocne ¢puabTpanyy NpOYTEHUH CpeJHUN TPOLIEHT
OCHOBaHMI ¢ kadecTBOM He MeHee Q30 B oOpasiiax Hop-
MBI paBHsieTcs 92,3 %, B obpasmax omyxomn — 91,9 %.

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(3): 65-75

43 (60,56 %)
28 (39,44 %)

62 (87,32 %)
9 (12,68 %)

60 (84,51 %)
11 (15,49 %)

32 (45,07 %)
26 (36,62 %)
13 (18,31 %)

Ha pedepencHsiit reHom Obu1o BeIpoBHEHO 100 %
npouTeHuit HOpMBl U 99,4 % mpouTeHHui omyXomu.
CpenHuil MpOLEHT AYyIUIMLIUPOBAaHHBIX POYTEHHH B
oOpa3max HopmbI paBHseTcs 4,4 %, B oOpasiax omy-
xomu — 13,2 %. Cpengauii pazmep BCTaBKH B 00pa3iax
HOpMBI — 388,60, B 00pasiax onyxoiu —395,5. Cpeusist
m1yOrHa MpouTeHHs: 00pa3LoB HOPMBI — 26.9X, 00-
pazoB omyxonu — 100.0X.
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Puc. 1. PacnpeneneHve naumeHTOB No BO3pacTy v nony. [opmM3oHTanbHas oCb — 3Ha4YeHne npuaHaka (Bo3pacT Ha BepxHeM rpadumke n
Mo Ha HWXHEM rpachKe), BepTuKarbHasa OCb — KOJIM4eCTBO NauuMeHTOoB C AaHHbIM 3Ha4YeHNeM NMpu3Haka,; pUCyHOK BbINONTHEH aBTOpaMu
Fig. 1. Patients’ distribution charts by age and gender. The horizontal axis is the characteristic value (age on the top graph and gender
on the bottom graph), the vertical axis is the number of patients with given characteristic value; created by the authors

CpenHee KOJIMYECTBO OOHAPYKEHHBIX CHIPHIX CO-
MaTHYeCKUX MYyTalui 10 QHUIBTPALUK B OAHOM 00-
pasue — 1462120. [Tocne punprpanmuu coMaTuuecKux
MyTaui (ObIJIM OCTAaBICHBI TOIBKO MYTALMH, BIUSIO-
1ye Ha 0eJI0K, ¢ YaCTOTONH MyTaHTHOTO aiiesst >S5 % u
C KOJINYECTBOM MPOUYTEHUH, COJIEPKAIIMX MYTaHTHbBIN
aJlIeNb, HE MEHee 5) B CpeTHeM JUTs KayK/I0TO MalueHTa
ocranoch 328 myTtanuii. Bcero nocie Taxoii punsrpa-
MU B BBIOOpKE OOHapykeHo 22 275 coMaTHYeCKUX
MyTanui. bosbiiie Bcero MyTaiuii ObU10 00HapYKEHO
B reHax APC (79 myranuii y 50 manmenTos), TTN (63
MyTtaiuu y 32 nanuenToB), TP53 (50 myrauuii y 46
naruerToB), MUC19 (42 myramun y 17 manueHToB),
MUC4 (36 myrammii y 24 namuenTos), KRAS (32
MyTanud y 30 manueHTos).

Hawubonee npencraBieHHbIMI KOHKPETHBIMHU My Ta-
LUSMH CPear 0OHAPYKEHHBIX TeHOB OBLIIH CIICYIOIIHE:
ENST00000311936(KRAS):c.225C>A (y 8 nauunes-
toB), ENST00000311936(KRAS):c.228C>T (y 6 na-
uuentoB), ENST00000311936(KRAS):c.225C>T (y
6 matmenToB) 1 ENST00000634670(KLF18):c.2224-
2225A>TAT (y 7 manuentoB). Tabmuma «Top
somatic_mutations» coO BCEMH YHHKaJIbHBIMH
MYTalUsIMU, COPTHPOBAHHBIMU 110 YOBIBAHUIO YaCTOTHI
BCTPEYaEMOCTH, IPUBEACHA B TPUIIOKEHUH IIEKTPOH-
HOTO BapHaHTa CTaTbH.

Hanee, ucnons3ys 6aszy manueix Oncovar, HaMU
obHapyxeHa 151 npaiiBepHas myTanus y 62 mamueH-
ToB. Camble JacTele ApaiBepHble MyTauu — KRAS:
G35T (8 maumentoB), KRAS:G35A (6 manueHTos),
KRAS:G38A (6 nauuentoB). Tabnuua «Top_driver
mutations» co BCEMH YHUKAJIbHBIMU OHKOTCHHBIMH
MYTaLUsIMU, COPTUPOBAHHBIMU 110 YOBIBAHUIO YaCTOTHI
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BCTPEYAEMOCTH, IPUBE/ICHA B IPUIIOKEHHH HIEKTPOH-
HOTro BapraHTa crarbi. Mcnons3yst 6a3y ganusix CIVIC,
obHapyxkeHo 70 MapKepHBIX MyTaluii y 45 marueHToB.
Hawnb6onee yactoie u3 Hux: KRAS:G35T (8 maunenTos),
KRAS:G35A (6 marmmentoB), KRAS:G38A (6 mamu-
eHToB). Taxke y 4 ManueHTOB WACHTH(DHUIIMPOBAHA
MapkepHasi mytanus B reHe BRAF V600E. Tabmuna
«Top_marker mutations» co BceMH yHHKaJbHBIMU
MapKEepHbIMH MYTallUsIMH, COPTUPOBAHHBIMH 110 YObI-
BAaHMIO YaCTOThl BCTPEUAEMOCTH, NIPUBEICHA B IPU-
JIOKEHUH DIICKTPOHHOTO BapUAHTA CTATHU.

CpenHee KOJIMYECTBO OOHAPY)KEHHBIX TePMHUHAIb-
HBIX MyTammid B oopasne — 5 694 810. [locne ¢us-
Tpaluu TePMUHAIBHBIX MYTAIMid OBLIH OCTaBIICHBI
TOJIKO MYTAIlUH, BIHSIOINE HA Oeliok B 80 reHax
(nmonHeI mepeyeHb npuBeneH B IIpunoxenun), ux
okazanoch 4 713. Bonbmie Bcero Myrtaruii ObII0
obnapyxeno B renax HLA-B (2 450 myramuit y 67
naruentoB), EIF3E (227 myramuii y 60 nanneHToB),
PMS2 (194 mytauuu y 66 nauuenros), RNF43 (131
myTamus y 65 narwento), TP53 (129 myranuii y 66
narreHToB). Tabnuia « Top germline mutations» co
BCEMH YHUKAJIbHBIMHA TePMHHATBHBIMA MYTAIHSMHU B
80 reHax, COpTUPOBAHHBIMHU 110 YOBIBAHHIO YaCTOTHI
BCTPEYAEMOCTH, IPUBEACHA B IPUIIOKEHUHU DIICKTPOH-
HOTO BapHaHTa CTaTbu.

B cpenHem y kaxzoro marpeHTa oOHapy>KEHBI
amruidukanuu 2 554 reHoB u genenun 2 619 reHos.
Cpeny OHKOTeHOB 110 Bepcuu 0a3bl JaHHbIX Oncovar
Ham0oJee 9acTo BCTPEeYaroTCs aMIUTH()UKAIIAH B Clie-
JYIOIMX TeHaX (B CKOOKaX yKa3aHO YHCJI0 00pasiioB,
uMerommx Mytaiuio): GNAS (41), KCNQ2 (41),ACTB
(28), COL4A42 (29), SOSTDCI1 (27), FERD3L (27),

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 65-75
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Puc. 2. PacnpenenexHne TMB (MyTauunoHHasi Harpy3ska), MSI (gons canTtoB ¢ MykpocaTennuMTHol HecTabunbHocTbio) n HRD (BeposiT-
HOCTb Hann4us fedeKkToB B CUCTEME penapauumn nyTeM roMonormiyHo pekombrHaumm). foprnsoHTanbHast ocb — 3Ha4eHne napamerpa
(TMB Ha BepxHeM rpacuke, MSI Ha cpeagHem 1 HRD Ha HUXHEM), BEpTUKarnbHas OCb — KONMYECTBO NALMEHTOB C AaHHbIM 3HA4YEeHNEM
napameTpa; PUCYHOK BbIMOMHEH aBTopamm
Fig. 2. Distribution charts of TMB (tumor mutational burden), MSI (proportion of sites with microsatellite instability) and HRD (defects’
probability in the repair system by homologous recombination). The horizontal axis represents the parameter value (TMB on the top
chart, MSI on the middle chart and HRD on the bottom chart), the vertical axis represents the number of patients with a given parameter
value; created by the authors

BRAF (23), ADCYS8 (24), TRPS1 (23). Jleneunu Hau-
Oonee yacto BcTpeuaroTcst B reHax HDX (38), NKAP
(38), THOC?2 (38), AFF2 (38), RSI (36), TMX3 (32),
SMAD4 (32), LIPG (31), TP53 (23). Tabmuma «Top
amplifications_deletions» (cTpannna «AMrmmuduka-
I ) CO BCEMU aMIUTU(DUKAIUSIMHU, COPTUPOBAHHBIMH
10 YOBIBAaHHMIO YaCTOThI BCTPEYAEMOCTH, MPUBEICHA
B MPUIIOKEHHUH SJIEKTPOHHOTO BapHaHTa CTATHHU.
Tabmmma «Top amplifications deletions» (cTpanuria
«/lenenmm») co Bcemu AenenusIMHU, COPTUPOBAHHBIMHU
110 YOBIBAHUIO YaCTOThI BCTPEUAEMOCTH, IIPUBE/ICHA B
MIPIJIOKEHHUH AIIEKTPOHHOTO BapUaHTa CTAThH.
CormacHo pyxoBoactBy FDA [15], Beicokmii ypo-
BeHb TMB ornpenensiercst o moporoBomMy 3Ha4eHUIO
ooubire 10. Cpennee 3Hauenue TMB (konuuecTBo My-
Taruii Ha 1 MJTH Map OCHOBaHHI B TEHOME) COCTaBHIIO
12,8 (SD=23,61, koadpumment Bapuarwn — 185,14 %),
MenuanHoe 3HaueHue — 5,5 (Q1/Q3=4,16/8,32) (puc.
2). Cpennee 3nauenue MSI (TTporieHT CafTOB ¢ MHKPO-
CaTeJUIMTHOW HEeCcTaOWIbHOCThI0) cocTaBmio 0,73
(SD=1,75, koa¢pdunmuent Bapuanuu — 240,85 %),
meananHoe 3HadeHne — 0,07 (Q1/Q3=0,0/0,41) (puc. 2).
Cpennee 3nauenue HRD (3Hauenue, oroOpakaroriee
BEPOSATHOCTh HaMU4us JIe()eKTOB B CUCTEME pernapa-
LY Iy TeM TOMOJIOTUYHOW PEKOMOWHAIINH ) COCTABUIIO
0,0019 (SD=0,0027, ko> buIueHT BapHaAUNA —
145,42 %), meauannoe 3Hauenue — 0,0014 (Q1/
Q3=0,0013/0,0014) (puc. 2). MakcuMaIbHOE 3HAYCHUE
HRD — 0,0234. Takue nuzkue 3HaueHuss HRD moryT
CBHUJIETEIHCTBOBATH O TOM, YTO B UCCIIEyEMO KOTOp-
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Te OOJILHBIX OTCYTCTBOBAJIH MMAI[EHTHI CO 3HAUNMBIMHU
nedekraMy B CHCTEME pemnapalui ABYIENOoYedHbIX
paspeiBoB JJHK myTeM roMosiorunaHoi peKoMOMHAIHH.
Pacnpenenenue Bcex Tpex mokasareneit (TMB, MSI,
HRD) 3Ha4uTENbHO OTAMYAIOCH OT HOPMAaJIBHOTO,
XapaKTEpU30BaAJIOCh MPABOCTOPOHHEH aCUMMETpUEH
C BBIPQKCHHBIM IKCIIECCOM, UTO JeJIaeT MPEATIOUTH-
TETHHBIM HUCIIOIb30BAHUE MEANAHBI U KBAPTUIICH JJIs
OLICHKH [TapaMEeTPOB PACIPEACTICHUS IPEICTABICHHBIX
BEJIMYMH B UCCIEAYEMOI NOMYISLHUN.
MyTalnmoHHbIE CUTHATYPBI OBIITH OMPEIEIICHBI 110
BCEM MYTAITUSIM, B TOM YHCJIC B HEKOAUPYIOIICH YacTh
reHoMa. HecMoTpst Ha TO, 4TO OTAEIbHBIC MYyTallUU
y MalMEHTOB CHUJIBHO Pa3InuyaroTcs, MyTallMOHHBIC
CUTHATYypHI (TTaTTEPHBI HYKJICOTHTHBIX 3aMEH ) Y TIalli-
€HTOB BechMa CxoxHU. Tak, B uccieayeMon rpyIire mna-
[UCHTOB OOHAPY)KEHa aKTUBHOCTh 15 MyTaIlMOHHBIX
curHatyp (puc. 3). [Ipu 3TOM 3HaYNUTENBHBIN BKIIA]] B
(dopmupoBanne myTaiuii (0T 5 %) BHOCST TOIBKO TPH
m3 HuX — SBS1 (5 %), SBS5 (33 %) u SBS39 (57 %).
Curnarypet SBS1 u SBSS sistrorest clock-like cur-
HaTypaMH, UX HAKOIUJICHHE CBSI3aHO C BO3PACTOM.
Otuonorus curaarypel SBS39 He onpenenena.

Oo6cy:xneHue

B npeacTaBieHHOM HCCIEA0BAHUH POAHATTM3HPO-
BaHBI JJaHHBIEC ITOJJTHOTEHOMHOTO CEKBEHUPOBaHHMS 71
00pas3Iia KOJIOPEKTAIBHOTO paKka M COOTBETCTBYIOIINE
UM 00pa3Ibl KJIETOK KPOBH B KauecTBe KOHTpoJIst. [To-
cie punsrpanuu mytanuii (SNP, Indel) 010 onmyye-
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Pwuc. 3. [onsa MyTauuii, OTHOCSLLMXCS K KaXXO0W MyTaLMOHHOW cUrHaType ¢ HeHyneBbIM BKNagaoM. [opusoHTanbHas ocb — MyTaLMOHHbIE
CUrHaTypbl, BepTUKanbHas 0Cb — CpedHsst 40N MyTauui, KoTopasi OTHOCUTCS K A@HHON MYyTaLMOHHOW CUMrHaType, Mo BCEM NauyeHTaMm.
BepTtukanbHble nuHum obosHavatoT 95 % [U; pucyHOK BbIMOMHEH aBTopaMu
Fig. 3. Chart depicting the proportion of mutations belonging to each non-zero contribution mutation signature. The horizontal axis rep-
resents mutational signatures, the vertical axis represents the average proportion of mutations associated with each signature across all
patients. Vertical lines indicate 95 % CI; created by the authors

HO 22 275 comarnueckux MyTarui, 151 npaitBepnast
coMaTtnueckast myTtauus, 70 MapkepHBIX comMaThye-
cKkuX MyTauuii u 4 713 repMuHanbHbIX MyTanuil. 13
HUX YHUKaJIbHbIMU OKazamuch 21 857, 111, 38, 405
MyTaIid COOTBETCTBEHHO. BBIsICHIITOCH, 4TO O0JThIIIast
4acTh COMaTHYECKUX MyTallH SBIISIOTCS YHUKAJIbHbI-
MU, YTO CBHUJIETENILCTBYET O BBICOKOM MYTallMOHHOM
reTepPOreHHOCTH MCCIIEyEeMON KOTOPTHI.

B 10 xe Bpemst mytamuu KRAS BoisgBieHs y 30
MAIMEHTOB, YTO COINIACYETCS C JIUTEPaTypHBIMU JIaH-
HBIMHM, YKa3bIBAIOLIUMH Ha €r0 pojb Kak OAHOTO W3
HanOoJee yacTo MyTHPYIOIIKMX T€HOB IIPU Pa3BUTHU
KPP [16]. Myrtammuu BRAF V600E, xoTs u MeHee
qacTele, ObIT OOHAPYKEHBI y YEThIPEX MallUeHTOB,
YTO TAK)KE CBUIETEIBCTBYET O BO3SMOKHOM BaXKHOCTH
3TOTO MapKepa AJisl IPOTHO3a 3a00JIeBaHMs U BBIOOpa
Teparmu, 0COOCHHO ¢ YIeTOM Toro, uTo BRAF V600E
accoluupyercs ¢ boyee arpecCUBHBIME (hopMaMu He-
KOTOPBIX 37I0KaYECTBEHHBIX omyxoueit [17, 18].

[Tpu anannze CNV oOHapykeHO, YTO B CpeHEM
npuMepHo 20 % BcexX FeHOB UMEIOT U3MEHEHHOE KOJIU-
YeCTBO KOTUH (aMITU(UKAIINN U JENIEITUN TPUMEPHO
B paBHol nponoprun). Cpeaun CNV pHCYyTCTBYIOT
aMIIu(UKanuy BaKHBIX OHKOT'€HOB (Hampumep,
BRAF) n nenenuu OHKOCYIPECCOPOB (HampuMmep,
TP53). Tot (axt, uT0 aMITU(PUKAITUN U JCICIIUN
MIPOUCXOSAT B PaBHOM MPOIOPLINH, TTO3BOJISIET MIPeI-
MIOJIOKUTh, UTO TAKUE U3MEHEHMsSI MOTYT UT'PATh POJIb
HE TOJBKO B aKTUBAIlMU OHKOTEHOB, HO M B MHAKTH-
BaIlM I€HOB-CYNIPECCOPOB, UTO MIPEICTABIIET COOOH
Ba)kHBIN acrekT marorene3a KPP [19].
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Myrannonnas Harpyska (TMB) B uccnemyemoit
KOTOpTE JOCTAaTOYHO BBICOKAs (MEIMaHHOE 3HAUCHHE
TMB 5,5). Habmrogaemast BEICOKAass MyTallHOHHAS
Harpy3Ka MOKeT ObITh BaXKHBIM ITpeAcKa3aTeieM Kiu-
HUYECKOTO0 OTBETAa HA HMMYHOTEpaIuio, 0COOEHHO ¢
yueroM Toro, yto TMB Bbimie 10 cBs3aHO € yayulleHu-
€M IIPOTHO3a MPY MPUMEHEeHHH rieMoponu3ymada [20,
21]. Ontnako, HecMoTps Ha BeIcoKyto TMB, 3Hauenus
MSI u nedekToB B cucTeMe pernaparyy IyTeM FOMOJI0-
TMYHOM peKOMOMHAIIMN ObUTH CYIIIECTBEHHO HU3KUMH.
OTO MOXET yKa3blBaTh Ha TO, YTO B HCCIEAYyeMOMH
KOTOPTE OTCYTCTBYIOT MAI[UEHThI, KOTOPbIE MOTIIH
OBl TIOJTyYUTH MOJIB3Y OT TEPAIluH, HAPaBICHHOW Ha
nedektsl penaparyu JJHK, Takue xak WHrHOUTOPHI
monmn(Ald-pubo3a) mommmepassl (PARP) [22, 23].

[Tpodunb MyTallMOHHBIX CUTHATYP BO BceX 00pas3-
[[aX OYEeHb CXOKMH. AHAJIN3 MyTallMOHHBIX CUTHATYP
MIOKa3aJl, YTO B UCCIIeIyEeMOH OMYJISLUH ITpeodnaa-
10T MyTaruonHsle curHarypsl SBS1, SBSS u SBS39,
YTO OTPa)KaeT BO3PACTHBIE M3MEHEHHUS B KIIETOYHOM
JIHK, a Takxe yka3pIBaeT Ha aKTHUBHOCTH APYTHX,
MOKa HE YTOUHEHHBIX, MEXaHU3MOB, CBA3aHHBIX C CHT-
HaTtypoil SBS39 [24, 25]. D10 OTKpbIBaET HOBBIE NEP-
CHEKTHBHI JIJIS TATIbHEUIIINX UCCIIEIOBAHNH B 00NIaCTH
MOJIEKYISIPHOM OHKOJIOTMH 1 TIOYEPKHBAET BaXKHOCTD
JIETAJIbHOTO aHaJN3a MYTALMOHHBIX MAaTTEPHOB JUIS
BBISIBJICHUS] HOBBIX MUILICHEW JJIs1 TEPAIIHH.

3aKkjoueHue

HOHy‘lCHHBIe PE3YIbTAThI TO3BOJIAIOT HPCAIIOI0-
JKHUTb, UTO MyTaI.IPIOHHI:IfI IpoLeCcC KOJOPCKTAIBHOI'O
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JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

paka umeeT MHOTO(aKTOPHBIN XapakTep. PesynsrarTs
MPOBEJICHHOTO HCCIIEI0BAHUS IEMOHCTPUPYIOT MOJIe-
KyJSIpHOE Pa3HO00pa3ue U TeHETHIECKY O IeTepOreH-
HOCTb OITyXOJICH y MalMeHTOB C KOJOPEKTAIbHBIM
paKoM, a TaKXKe MONTBEPKIAI0T 3HAYMMOCTh KITFOUe-
BBIX T'CHOB M MOJICKYJISIPHBIX U3MCHECHUH, TAKHX KaK
myTaruu B KRAS, BRAF, TP53, a Takxe BapHUaluu
YHClia KOITMA TeHOB B MaroreHese 3a0boseBanus. Boi-
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BKNAQ ABTOPOB

Cemuna Exarepuna BiaaguMupoBHAa: KOHICIIMS U TU3aiH UCCICI0BaHUs, 00padOTKA JaHHbBIX, HAITMCAHKE TCKCTA.

Ky6acoBa Kpuctuna AuapeeBHa: c60p 1 00pabOTKa JaHHBIX, YTBEPIKICHUEC OKOHYATEIILHOTO BApUAHTA PYKOITUCH.

Kakorkun Bukrtop BukropoBu4: co6op 1 00paboTKa JJaHHBIX, HATTUCAHUE TEKCTA CTATHH.

Ponumos Cepreii BUKTOpOBHY: HallMCaHUE TEKCTA CTATbU, PEJAKTUPOBAHUE.

AranoB Muxaui AHJpeeBHY: KOHLUEIIMS U JU3aiH UCCIIEI0BAaHUS, PEIaKTUPOBAHUE TEKCTA CTAThU.

Bce aBTopbl 0100pHiy (GHMHATBHYEO BEPCHIO CTAThH TEePE]] MyOIHKaIIeH, BEIPA3IIIH COMNIACHe HECTH OTBETCTBCHHOCTD 32 BCE ACTICKThI
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4acTH pabOThIL.
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ASSOCIATION OF INTERLEUKIN-10 GENE POLYMORPHISMS
(rs1800872 AND rs1800896) WITH CERVICAL CANCER
SUSCEPTIBILITY IN QUETTA, PAKISTAN
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Abstract

Background. Interleukin-10 (IL-10) regulates immune responses and has been linked to cancer development.
Polymorphisms in the /IL-10 gene, such as rs1800872 and rs1800896, may affect cancer susceptibility. No
previous study has examined the association between these variants and cervical cancer in Quetta, Pakistan,
which this study aims to address. Aims. This study aimed to investigate the association between /L-10 gene
polymorphisms (rs1800872 and rs1800896) and cervical cancer susceptibility among women in Quetta,
Pakistan, and to determine the prevalence and risk factors contributing to cervical cancer in this population.
Material and Methods. A total of 50 patients diagnosed with cervical cancer and 50 individuals without any
health issues were selected for the case-control analysis. Data was collected for retrospective analysis using a
pre-designed data collection form. Demographic information and blood samples were collected from participants
with explicit consent. The DNA was extracted using an organic approach, and genotyping was performed
using the TETRA primer ARMS-PCR technique. The data analysis was conducted using multinomial logistic
regression with a 95 % confidence interval, utilizing the SPSS software. Results. The study demonstrated no
significant association between /L-10 gene polymorphisms (rs1800872 and rs1800896) and cervical cancer
among the population of Quetta City. Statistically significant relationships were found between cervical cancer
and smoking, lack of exercise, menarche, and usage of oral contraceptive medications. Conclusion. This
study confirms no association between /L-10 gene polymorphisms (rs1800872 and rs1800896) and cervical
cancer in Quetta. Furthermore, a lack of awareness regarding cervical cancer poses a significant obstacle
to its effective care at the individual level in Pakistan.

Key words: cervical cancer, IL-10, polymorphism, SNPs.
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AHHOTauuA

AxTyanbHocTb. VIHTepnenknH-10 (IL-10) urpaeT BaxkHyto posnb B PErynsiumMm UMMYHHBIX PEAKLUIA U MOXET
ObITb CBSA3aH C pa3BuTMeM paka. Nonumopduamsl B reHe UJ1-10, Takune kak rs1800872 n rs1800896, moryT
BMUSATb Ha BOCMPUMMYMBOCTb K paky. HM ofHO M3 NpeabiayLwmx UccrneqoBaHnin He U3yyarno CBA3b Mexay
3TUMK BapuaHTaMu 1 pakom ek maTtkm B KeetTe, lMakucTtaH. Llenbio uccnegoBaHus Obino mdyyveHve
CBs3U Mexay nonumopduamamu reHa IL-10 (rs1800872 1 rs1800896) 1 BOCNpUMMUYMBOCTbLIO K PaKy LUENKN
matku (PLUM) cpeam xeHwuH B KBeTTe, MNakncTaH, a Takke onpegeneHme pacnpocTpaHeHHOCTM U (hakTOpoB
pucka, cnocobcTBytowmx passututo PLLM B aToli rpynne HaceneHus. MaTtepuan u meTtoabl. [Ins npoBeaeHust
aHanu3a no MeTody «Cryyarn-koHTporb» Obinu oTobpaHbl 50 6onbHbIX PLUM 1 50 3gopoBbix nuu. [JaHHble
[ONsi pETPOCNEKTUBHOIO aHanmsa cobvpanmcb C UCMNonb30BaHNEM 3apaHee pa3paboTaHHo opMbl. [Jemo-
rpadhmyeckas MHdopMauusi n 06pasubl KpoBM cobrpanuck y ydacTHuy, ¢ ux cornacus. AHK nasnekanace ¢
MCMNONb30BaHNEM OpPraHUYeCcKOro Noaxoaa, a reHoTUNUPOBaHWE NPOBOAUIIOCH C UCMOMNb30BaHNEM TEXHUKM
TETRA-nparimepa ARMS-PCR. AHann3 gaHHbIX MPOBOAMIICS C UCMOMNb30BaHWEM MYIBTUHOMUATIBHOW NOrn-
cTuyeckon perpeccun ¢ 95 % NOBEPUTENBHBLIM MHTEPBAIIOM C MOMOLLbIO NporpaMmmMHoro obecneyveHust SPSS.
Pe3ynbTarthbl. ViccrnenosaHve He BbISIBANO 3HAYMMOW CBSA3U Mexay nonvmopduamamm reHa IL-10 (rs1800872
1 rs1800896) n PLLUM cpeau HaceneHusi ropofa KeeTtta. 3Haunmas cBs3b bbina obHapyxeHa mexay PLUM u
KypeHueM, OTCyTCTBUEM (PU3NYECKON aKTUBHOCTM, BO3PACTOM MEHAPXE U UCMOMb30BaHMEM OparibHbIX KOH-
TpauenTMBoB. 3akrntoyeHue. ViccnenoBaHve He NOATBEPXKAAET CBA3M Mexay nonumopduramamm reHa IL-10
(rs1800872 1 rs1800896) n pakom Lueriku matku B KBeTte. OTCyTCTBME OCBEAOMIIEHHOCTU Y HEAAEKBATHbIN

CKPUHVHT SBMNSAIOTCS CYLLECTBEHHbIM NPenAaTCTBUEM ANns apdekTuBHOro nedexHus PLUM.

KniouyeBble cnoBa: pak Wwenkn Mmatku, IL-10, nonumopdusm, SNP.

Introduction

Cervical cancer is a significant global health is-
sue, particularly in underdeveloped nations such as
Pakistan [1]. Cervical cancer is caused by the rapid
growth of abnormal cells in the cervix due to the
human papillomavirus (HPV), genetic factors, and
unhealthy lifestyles. Epidemiological and medical
statistics indicate that various variables contribute to
the onset of cervical cancer. The main causative factor
for the development of cervical cancer is the human
papillomavirus (HPV) [2]. Possible additional risk
factors for cervical cancer include immunodeficiency,
nutritional status, age at first pregnancy, smoking, im-
munosuppression, and family history [3]. Annually,
over 311,000 women across the globe succumb to
cervical cancer, impacting almost 570,000 individuals
each year. Women in underdeveloped countries are at
a higher risk of developing cervical cancer [4].

Insufficient screening and inadequate reporting
of cervical cancer in Pakistan have resulted in a lack
of accurate data regarding the prevalence of this
disease. The epidemiological data is unreliable due
to inadequate disease reporting. The studies were
conducted on a limited scale and exclusively targeted
documented cases. The World Health Organization
(WHO) predicts that by 2030, around 500,000 women
will succumb to cervical cancer, with 98 % of these
fatalities concentrated in underdeveloped countries
such as Pakistan [5].

Cervical cancer is a significant public health
concern in Pakistan. According to the World Health
Organization (WHO), in 2021, over 5,000 Pakistani
women were diagnosed with cervical cancer, and
approximately 3,006 deaths were reported. These
numbers are believed to be underestimated due to
limited national screening programs and underreport-
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ing [6]. Further studies have estimated that the age-
standardized incidence rate (ASIR) of cervical cancer
in Pakistan ranges from 5.2 to 8.4 per 100,000 women,
with approximately 6,166 new cases annually. These
estimates highlight a higher burden than previously
reported and underscore the need for comprehensive
cervical cancer control strategies [1]. These statistics
emphasize the critical need for enhanced cervical can-
cer screening, prevention, and treatment programs in
Pakistan to reduce the disease burden effectively.

Interleukin-10 (IL-10) is a cytokine that plays a
role in multiple cellular activities. /L-10 has a dual
role in the genesis of cancer.” /L-10 plays a role in
both suppressing the immune system and encouraging
cancer. However, it can also prevent cancer growth
by inhibiting the formation of new blood vessels
(anti-angiogenic activities) [7]. Various scientific in-
vestigations have indicated that polymorphisms can
influence and alter an individual's vulnerability to
numerous types of cancer. Several studies have sought
to establish a connection between cervical cancer and
a specific genetic variation in the /L-10 gene, known
as polymorphism (1082 G/A), with various levels of
achievement. In 2001, Stanczuk et al. found a substan-
tial association between the G allele of the /L-10 gene
and the development of cervical cancer in Zimbabwean
women, as compared to the /L-70 A allele. Moreover,
in Japanese populations, the presence of the G allele
was associated with a higher occurrence of cervical
cancer compared to the /L-10 A allele. The /L-10 gene
polymorphism was found to have no association with
cervical cancer in the Korean, Dutch, British, Chinese,
and Argentinean populations [8].

The AA and CA genotypes for /L-10-592C/A were
strongly linked to increased cell proliferation rates.
When GG and GA alleles of TNF-308 were combined
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with AA and CA alleles of the /L-10 gene, a correlation
was present between the severity of cervical cancer
for both /L-10-592C/A and TNF -308G/A variations.
These findings imply that /L-10-592 CA/AA can alter
an individual's immunological response, increasing the
risk of cervical cancer [9].

Despite being a significant health issue in de-
veloping nations such as Pakistan, there is a lack of
research on the prevalence and risk factors of cervical
cancer. Although several studies have been undertaken
in various regions of Pakistan, none of them have
specifically investigated the prevalence, risk factors,
and association between /L-10 gene polymorphisms
(rs1800872 and rs1800896) and cervical cancer. This
study aimed to determine the incidence of cervical
cancer, assess associated risk factors, and evaluate the
association of /L-10 gene polymorphisms (rs1800872
and rs1800896) with cervical cancer susceptibility
among women in Quetta, Pakistan.

Material and Methods

Study area and data collection

The study was carried out at the Center for Nuclear
Medicine and Radiotherapy (CENAR) in Quetta, Pa-
kistan. A retrospective analysis was performed using
data from hospital records at CENAR over eight
years (2015-2022). Data were extracted using a pre-
designed questionnaire that captured essential informa-
tion from the hospital records. In addition, individual
interviews were conducted to obtain supplementary
details regarding patients’ age, menopause, menarche,
ethnicity, exercise habits, smoking status, number of
children, use of contraceptive drugs, type of cervical
cancer, cancer stage, and clinical manifestations.

Study Population

A retrospective analysis was conducted using data
from 112 cervical cancer patients recorded between
2015 and 2022 at the Center for Nuclear Medicine
and Radiotherapy (CENAR) in Quetta, Pakistan.
However, blood samples for DNA extraction were
collected only from patients available during the study
period. Consequently, a subgroup of 50 cervical cancer
patients was selected for gene polymorphism analysis
based on the availability of high-quality DNA and
comprehensive clinical records. An equivalent group
of 50 age-matched healthy control individuals, with
no history of cervical cancer or other malignancies,
was also recruited for the genetic analysis.

Inclusion and exclusion criteria

The inclusion criteria for all the patients were: hav-
ing confirmed cervical cancer through diagnosis, being
genetically unrelated, having an age of more than 20
years, having no previous history of other cancers, and
having female sex. Whereas, exclusion criteria were:
patients who were unable to provide information, had
chronic diseases and other cancer types, were under
20 years old, and refused to participate in the study.
Controls were selected by matching age with cervical
cancer patients.

78

Blood sampling

Venous blood samples (3 mL) were collected from
both cervical cancer patients and healthy control par-
ticipants at CENAR Hospital. Before blood collection,
Falcon tubes were preloaded with 200 uL of EDTA
(Ethylenediaminetetraacetic acid) as an anticoagulant.
Immediately following collection, the samples were
stored at -20 °C for at least 24 hours before DNA
extraction.

DNA extraction, quantification,

and Tetra primer ARMS-PCR

The lab work was conducted in the molecular
biology laboratory located at Sardar Bahadur Khan
Women’s University (SBKWU) in Quetta. Genomic
DNA was extracted from peripheral blood using the
organic method. Briefly, blood samples were washed
with TE buffer and centrifuged to separate white blood
cells. The pellet was digested with proteinase K and
Sodium Dodecyl Sulphate (SDS), followed by DNA
extraction using phenol-chloroform-isoamyl alcohol.
DNA was then precipitated with isopropanol, washed
with ethanol, and dissolved in TE buffer. The puri-
fied DNA samples were stored at -20 °C for further
analysis. The quantification of extracted DNA was
performed using gel electrophoresis on a 1.5 % agarose
gel. The genotyping of the single nucleotide polymor-
phism (SNP) was performed using the Tetra Primer
Amplification Refractory Mutation System Polymer-
ase Chain Reaction (ARMS-PCR), a cost-effective
and easy approach. Reverse and forward primers were
employed to amplify the particular sequence of the /L-
10 gene. Eventually, gel electrophoresis was performed
to observe the amplified DNA samples.

Statistical analysis

The data was analyzed using SPSS version 20
(SPSS Inc., Chicago, IL, USA). Multinomial logistic
regression was employed to assess the correlation
between different risk factors, and odds ratios (OR)
with 95 % confidence intervals (CI) were calculated
to interpret categorical variables. The association
between /L-10 gene polymorphisms and categorical
variables was determined using the chi-square test,
with both the calculated test statistic (y* value) and the
corresponding p-value reported in the tables. Graphs
were generated using GraphPad Prism 8 OS X version
8.0.1 software.

Results

Occurrence rate of cervical cancer (2015-2022)

Between 2015 and 2022, CENAR Hospital record-
ed 112 cases of cervical cancer, with a fluctuating trend
in annual cases. The highest incidence occurred in
2018, while the numbers were generally lower in other
years, with the smallest recorded in 2017. A detailed
breakdown of the yearly data is given in Fig. 1.

Over the past eight years, cervical cancer cases
were observed across various age groups, ranging
from 20 to 79 years old. Cervical cancer cases were
most prevalent in the 40-49 age group, representing
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Table 1/Tabnuua 1

Age groups, frequency of reported cases
Bo3spacTHble rpynnbl, YacToTa 3aperMcTpUMpoBaHHbIX clyvyaeB

Age groups, years/Bo3pacTHble TpyIIbl, JieT
20-29
30-39
40-49
50-59
60—69
70-79
Total/Bcero
Note: created by the authors.

HpHMeanne: TaONUIAa COCTABICHA aBTOpaMU.
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Fig. 1. Annual cervical cancer cases were reported at CENAR
Hospital Quetta from 2015 to 2022. Note: created by the authors
Puc. 1. MNMorogosoe 4ncno nepeuyHbIx crnyvaes PMLL B 6onbHuLe

CENAR B KseTTe, B nepuog ¢ 2015 no 2022 r.. Mpumeyanwue:

PUCYHOK BbIMNOJIHEH aBTOpaMu

29 % of the total patients. The least number of cases
occurred in the 20-29 age range. The details of age
distribution are presented in Table 1.

The 112 reported instances of cervical cancer were
distributed across various ethnic backgrounds, with
Pashtoon patients making up the largest group. A de-
tailed ethnic distribution is presented in Fig.2.

The patient presented with symptoms including
vaginal bleeding, post-menopausal bleeding, pelvic
pain, and vaginal discharge. The most common initial
symptom was vaginal bleeding. However, a detailed
symptom distribution is shown in Fig. 3.

Between 2015 and 2022, patients from various
cities in Balochistan were admitted to CENAR, with
Quetta reporting the highest number of cases (42 %).
A small number of cases were recorded from other
provinces of Pakistan and Afghanistan. The full re-
gional distribution is shown in Fig. 4.

Patients underwent a series of tests and procedures,
including complete blood counts (CBC), blood sugar
analysis, comprehensive urine examination, computed
tomography (CT) scan, and ultrasound. Doctors uti-
lized the FIGO (International Federation of Gynecol-
ogy and Obstetrics) staging approach to categorize the
condition. There were no patients diagnosed at stage
I. The majority of cases were classified as stage [V

CUBWPCKWY OHKONMOMUYECKWW XKYPHATL. 2025; 24(3): 76-92

Frequency/YactoTa
1(0.89 %)
15 (13.39 %)
33 (29.46 %)
24 (21.42 %)
26 (23.21 %)
13 (11.60 %)
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Fig. 2. Different ethnic groups of reported cases at CENAR
hospital from 2015-2022. Note: created by the authors
Puc. 2. 3THu4eckue rpynnbl 6onbHbIX PLLUM,
3apeructpupoBaHHbIx B 6onbHuue CENAR ¢ 2015 no 2022 r.
[MprmevaHve: pucyHOK BbIMONHEH aBTopamm

Vaginal discharge

Pelvic pain

Post menopausal bleeding

Vaginal bleeding

I T T 1
20 40 60

Number of cases

Fig. 3. Presenting symptoms of cervical cancer cases reported
from 2015-2022, the most common presenting symptom was
vaginal bleeding. Note: created by the authors
Puc. 3. CumnToMbl paka Lueikn MaTku, BbIIBMEHHOTO B Nepuog, ¢
2015 no 2022 r. NprumeyaHue: pUCyHOK BbIMNOSHEH aBTopamu
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40
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Fig. 4. Percentage of reported cases
from different cities. Most cases were
reported from Quetta City, which is 42 %
of all cases. Note: created by the authors
Puc. 4. TMpoueHT 3aperncTpupoBaHHbIX
cnyyaes PLUM v3 pasHbix ropodos.
BonblumMHCTBO nayneHTOK NpoXunearno B
r. Keetta — 42 % cnyyaes. Npumedanme:
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Fig. 5. Number of reported cases according to the FIGO staging
system during 2015-2022. Note: created by the authors
Puc. 5. Pacnpenenenne PLUM, BbisiBneHHbIx B 2015-2022 rr.,
no ctaguam FIGO. MNpumevaHne: pUcyHOK BbINOMHEH aBTopamu

(25 %), further staging details are shown in Fig. 5.

In our study, squamous cell carcinoma was reported
as the most common histological type, accounting for
75 % of cases. Further histological details are shown
in Fig. 6.

Genomic analysis

In our study, the genomic analysis of /L-10 gene
polymorphism (rs1800872) showed no significant
association with cervical cancer in the Pakistani com-
munity of Quetta, Balochistan (p=0.32). The frequency
of the minor allele (A) was higher in cases compared to
controls, while the major allele (C) was more prevalent
in controls. Detailed genotype and allele distributions
along with dominant and recessive model analyses are
presented in Table 2.

Furthermore, the genomic analysis of /L-10 gene
polymorphism (rs1800896) showed no significant
association with cervical cancer in the Pakistani
community of Quetta, Balochistan (p=0.42). The
minor allele (A) was slightly less frequent in cases
compared to controls, while the major allele (G) was
more prevalent in cases. Detailed genotype and allele
distributions along with dominant and recessive model
analyses are presented in Table 3.
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Types of cervical cancer

m=  Squamous cell carcinoma
== Adenocarcinoma

ww  Adenosquamous carcinoma
== Poorly differentiated carcinoma

Fig. 6. Pie chart showing the percentage of cervical cancer types
in reported cases. Note: created by the authors
Puc. 6. CooTHOLLEHNE MMCTONOrMYECKNX TUMOB paka LIenku
matku. [pumeyvaHne: pycyHOK BbIMOMIHEH aBTopamu

The TETRA primer ARMS-PCR results display
all bands on a single gel, consisting of a shared band
representing the gene and two distinct bands of vary-
ing sizes indicating the allele. The /L-10 gene poly-
morphism (rs1800872) has a shared band of 425 bp
(base pairs). The A allele is represented by a band of
368 bp, while the C allele is produced at a site of 211
bp (Fig. 7).

The IL-10 gene polymorphism (rs1800896) has
a shared band of 433 bp. The A allele is represented
by a band at 292 bp, while the G allele is shown by a
band at 199 bp (Fig. 8).

Genotype frequencies for IL 10 polymorphisms
(rs1800872 and rs1800896) were evaluated for com-
pliance with Hardy—Weinberg equilibrium (HWE)
using chi-square tests in both cases and controls. For
rs1800872, significant deviations from HWE were
observed in cases (p=0.0012) and controls (p=0.0002).
Similarly, for rs1800896, the deviations were signifi-
cant in both cases (p=0.0003) and controls (p=0.025).
These deviations likely reflect underlying population
stratification or sampling variability rather than tech-
nical errors, as all genotyping was performed under
strict quality control. However, the association analysis
using logistic regression was conducted separately.
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Table 2/Ta6bnuua 2

Genotype and allele frequency for IL-10 gene polymorphism (rs1800872)
FeHoTun n yactoTa annenei ans nonmmopdusma reHa IL-10 (rs1800872)

Status/Craryc
Cases/ Controls/ 2 o
Genotype/Teromun Yucio cinyyaen YHuciio KOHTPOIBHBIX X p-value A (ER L)
paka clly4acB
CcC 18 (36 %) 25 (50 %)
AA 20 (40 %) 15 (30 %) 0.98 0.320 1.31(0.42-3.91)
CA 12 (24 %) 10 (20 %)
C 48 (48 %) 60 (60 %) " .
A 52 (52 %) 40 (40 %) 1.02 0.31 1.30 (0.32-3.61)
Dominant Model (CA + AA vs CC)/ o o s _
Jlowunantras moziens (CA + AA vs CC) 32 (64 %) 25 (50 %) 1.52 0.22 1.78 (0.80 — 3.96)
Recessive Model (AA vs CA +CCy/ 30 (60 %) 35 (70 %) 070 040"  0.67(0.31—145)

PeneccuBnast monens(AA vs CA + CC)

Notes: p-value=0.05, ™ — non-significant; created by the authors.

IMpumeuanns: p-value=0,05, ™ — He3HAYNMBIE PA3INYHs; TAOIHUIA COCTABICHA aBTOPAMH.

Table 3/Tabnuua 3

Genotype and allele frequency for IL-10 gene polymorphism (rs1800896)
FeHoTuN n yacToTa annenen ansa nonmMmopduama reHa IL-10 (rs1800896)

Status/Craryc
Cases/ Controls/ 2 D
Genotype/TenoTun UYucno caydaeB  UucI0 KOHTPOIBHBIX X p-value REB76E)
paka CcllyJaeB
GG 23 (46 %) 18 (36 %)
AA 15 (30 %) 15 (30 %) 1.47 0.42m 1.00 (0.52-4.91)
AG 12 (24 %) 17 (34 %)
G 58 (58 %) 53 (53 %) "
A 2 (42 %) 47 (47 %) 0.32 0.41 1.50 (0.41-4.61)
Dominant Model (AG + AA vs GG)/ o o s B
Towmmantias sozens (AG + AA vs GG) 27 (54 %) 32 (64 %) 0.66 0.31 0.64 (0.30 - 1.37)
Recessive Model (AA vs AG + GG)/ 35 (70 %) 35 (70 %) 0.00 1.00=  1.00 (0.44 — 2.30)

PeneccuBnast mozenb (AA vs AG + GG)

Notes: p-value=0.05, ™ — non-significant; created by the authors.

Ipumeuanust: p-value=0,05, ™ — He3HAYUMBIC pa3IH4UsL; TaOIULA COCTABICHA aBTOPAMHU.

Fig. 7. Agarose gel (1.5 %) representing the IL-10 gene
polymorphism (rs1800872): M lane — DNA ladder (100bp);
NC lane — negative control; lanes 1 and 2 — CC (homozygous
dominant); lanes 3, 4, and 6 — CA (heterozygous); lane
5 — AA (homozygous recessive). Note: created by the authors
Pwc. 7. AraposHebiii renb (1,5 %), npeacTaBnsioLLmnii NonMMop-
¢uam reHa IL-10 (rs1800872): nonoca M — [JHK-necTtHuua (100
n.H.); nonoca NC — oTpuuaTenbHblii KOHTPOnb; nonoce! 1 u
2 — CC (romMO31roTHbIN AOMWHAHTHbIN), nonocskl 3, 4 n 6 — CA

(reTepo3nroTHbIN); nornoca 5 — AA (roMO3UIOTHbIN PELIECCUBHbIN).

I'Ipwmeanme: PUCYHOK BbIMNOSTHEH aBTOpaMu

CUBMPCKUI OHKONOMYECKUM XXYPHAI. 2025; 24(3): 76-92

Fig. 8. Agarose gel (1.5 %) representing the /IL-10 gene
polymorphism (rs1800896): M lane — DNA ladder (100 bp); NC
lane —negative control; lane 3, 6, 8, 9 and 10 — GG (homozygous
dominant); lane 5 AG (heterogeneous); lane 1, 2 and
7 — AA (homozygous recessive). Note: created by the authors
Puc. 8. AraposHebi rens (1,5 %), npeacraBnsaoLwmnii NOAMMop-
dun3m rena IL-10 (rs1800896): nonoca M — JHK-nectHuua (100
n.H.); nonoca NC — oTpuuaTenbHbIi KOHTPOsb; nornockl 3, 6, 8, 9
1 10 — GG (roMO3MroTHbIN AOMUHAHTHBIN); nonoca 5 AG (rete-
poreHHbIn); nonockl 1, 2 n 7 — AA (rOMO3UIrOTHbIN PELIECCUBHDIN).
[MprmeyaHue: pucyHOK BbIMONHEH aBTopamm
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Risk factors

A multinomial logistic regression approach was
employed to assess the relationships between various
risk factors. The genotype was chosen as the dependent
variable and divided into three categories. The /L-10
gene variant (rs1800872) was classified into three
genotype groups: CC, AA, and CA. The CA genotype
was used as the reference. The /L-/0 gene variant
(rs1800896) was classified into three genotype groups:
GG, AA, and GA. The GA genotype was used as the
reference. Additionally, dominant and recessive model
analyses were conducted for each risk factor.

This study analyzed demographic factors con-
cerning /L-10 gene polymorphisms (rs1800872 and
rs1800896). No significant correlation was observed
between genotypes and age groups or menopause
timing. However, for rs1800896, the Pashtoon ethnic
group showed a significant association with the GG
genotype (p=0.02), and menarche after age 13 was
linked to the GG genotype (p=0.01). Detailed results
are presented in Tables 4 and 5.

A comprehensive analysis of /L-10 gene polymor-
phisms (rs1800872 and rs1800896) revealed signifi-
cant associations with lifestyle factors. For rs1800872,
contraceptive drug use and smoking were strongly
linked to the AA genotype (p=0.03). For rs1800896,
a sedentary lifestyle showed a significant correlation
with the AA genotype (p=0.03), while smoking was
notably associated with the GG genotype (p=0.04).
Detailed results are presented in Tables 6 and 7.

In addition to the general association model, we
conducted dominant and recessive model analyses
to further assess the genetic risk stratified by demo-
graphic and clinical parameters. For rs1800872, the
dominant model (AA + CA vs CC) did not show sig-
nificant associations across most subgroups. However,
the recessive model (AA vs CA + CC) revealed sig-
nificant associations with smoking status (p=0.0130,
OR=4.00, 95 % CI=1.34-11.97) and contraceptive use
(p=0.0262, OR=5.50, 95 % CI=1.23-24.81), suggest-
ing that individuals with the AA genotype may have
an increased risk of cervical cancer in the presence of
these risk factors (Table 6).

Additionally, for rs1800896 in the exercise group
(AA+AGvs GG), asignificant association was observed
(p=0.04, OR=0.86, 95 % CI=0.32-2.28). Similarly, in
the smoking group (AA + AG vs GG), the association
was statistically significant (p=0.02, OR=1.14, 95 %
CI=0.36-3.65). Moreover, the menarche subgroup
(p=0.01, OR=1.00, 95 % CI=2.00-3.00) also demon-
strated a potential association (Table 7).

These results contribute to the growing body of
literature on genetic predisposition to cervical cancer
and highlight the potential modifying effects of envi-
ronmental and lifestyle factors. Further investigations
with larger sample sizes and diverse populations are
needed to validate these findings.
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Discussion

Deadly cervical cancer affects women of all ages in
Pakistan [10]. The outcomes of the present study indicate
that cervical cancer affects women of all age groups. Based
on data spanning from 2015 to 2022, instances of cervical
cancer were documented across various age demograph-
ics. Nevertheless, the age range of 40-49 accounted
for the bulk of instances, representing around 29 %
of the total number of cases (Table 1). The majority of
women diagnosed with cervical cancer are inhabitants of
developing nations [11]. The exact occurrence and fre-
quency rates are uncertain in Pakistan due to the lack of
regular screening and preventive measures for cervical
cancer. Many studies have unreliable epidemiological
data due to limited populations, small-scale investiga-
tions, and a focus solely on registered cases [12].

Human papillomavirus (HPV) is a significant public
health concern in Pakistan, particularly with cervical
cancer. Studies have reported varying prevalence rates
of HPV among Pakistani women. Approximately 0.5 %
of women in the general population harbor cervical
HPV-16/18 infections, with 88.1 % of invasive cervical
cancers attributed to these types. Research indicates
that 87.5 % of invasive cervical cancer cases are HPV-
DNA positive, with HPV16 being the most common
type (67.3 %), followed by HPV18 (10.2 %) [13].

Another study reported that 94.81 % of cervical
lesions were positive for HPV, with single infections
of HPV16 detected in 24.68 % of total samples and
HPV18in 25.97 %, while 40.26 % of samples showed
co-infection with both HPV16 and 18. A systematic
review found an overall HPV prevalence of 23.1 %
among Pakistani women, with the highest prevalence
observed among cervical cancer cases (80.4 %). Ad-
ditionally, high-risk HPV DNA was detected in 16.9 %
of cases, with a strong correlation between HPV
positivity and neoplasia in women tested in Pakistan.
These findings highlight the critical need for robust
HPV vaccination and screening programs in Pakistan
to mitigate the burden of cervical cancer [14].

The diagnosis of cervical cancer can be made
through the use of a Pap smear and by conducting bi-
opsies on the cervical tissues. Conization, also known
as a cone biopsy, is employed to assess invasiveness
when a cervical biopsy fails to ascertain the presence of
the disease. Adenocarcinoma in situ, which specifically
impacts hard-to-sample areas of the cervix, reduces the
effectiveness of cervical cytologic screening methods
in detecting the illness [15].

In our study, vaginal bleeding was the most common
initial symptom (46 %), followed by post-menopausal
bleeding, pelvic pain, and vaginal discharge, highlight-
ing the need for early symptom recognition (Fig. 3).
Another study suggests that around 80-90 % of indi-
viduals diagnosed with cervical cancer encounter some
type of unusual vaginal bleeding, such as bleeding after
menopause, irregular menstrual cycles, heavy periods,
painless bleeding between periods, or bleeding after
sexual intercourse. Approximately 10 % of patients
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Table 4/Tabnuua 4
Analysis of the IL-10 gene polymorphism (rs1800872), age, ethnicity, age at menarche,
and menopause of cases and controls

AHanu3 nonumopcduama reHa IL-10 (rs1800872) B 3aBMCUMOCTM OT BO3pacTa, ITHUYECKOM
NPUHAANEXHOCTU, CPOKOB HACTYNIEHUS MeHapXe U MeHomnay3bl

Parameters/ Genotype/ (G Comiirally)
typ KomnnuectBo Konunuectso s B x> p-value OR (95 %CI)
[TapameTpsl T'enorun .
GOJIBHBIX KOHTPOJILHOM TpyIITe
Age, years/Bospacr, ner
cC 12 (33 %) 10 (43 %) 0.89  0.34™  1.46(0.38-3.13)
Abg;p‘gey:;m AA 15 (42 %) 8 (35 %) 0.59 044  1.36(0.63-2.97)
CA 9 (25 %) 5(22 %) - 1.00 (Ref)
Dominant Model/: -, ) 0z 1 o) 24 (67 %) 13 (57 %) 0.77 038  1.52(0.60-3.85)
,HOMI/IHHHTH&SI MOICIb
Recessive Model/ —y y rcavco)  21(58%) 15 (65 %) 0.05 083"  1.12(0.41-3.10)
PeHeCCI/IBHaﬂ MOICIIb
- / cC 5(36 %) 11 (41 %) 091 035"  1.57(0.61-4.05)
B eMOOzO ;( engrs AA 6 (43 %) 10 (37 %) 0.60 047  1.43(0.54-3.75)
CA 321 %) 6 (22 %) - 1.00 (Ref)
Dominant Model/ ) )  cp s 00 9 (64 %) 16 (59 %) 0.14  1.00%  1.24(0.33-4.71)
JloMmuHaHTHAs MOJIEITH
Recessive Model/ — y x \oa 4 c) 8 (57 %) 17 (63 %) 051 032  2.27(0.47-10.92)
PenieccuBHast Mmonenb
Ethnicity/9THHYecKast IPUHAUISKHOCTh
cC 6 (32 %) 431 %) 0.60  0.44™  1.50(0.54-4.21)
g‘;smhi‘;i‘l/l AA 7 (36 %) 6 (46 %) 146 023 1.83(0.68-4.96)
CA 6 (32 %) 3(23 %) - 1.00 (Ref)
Dominant Model/ ) ) , cp s 00 13 (68 %) 9 (69 %) 0.07 1.00%  0.96(0.21-4.42)
JlomMmuHaHTHAsT MOJIETH
Recessive Model/ —  x . oa 4 c) 12 (63 %) 7 (54 %) 034  057*  1.50(0.45-5.02)
PenieccuBHast Mmonenb
Blocty cC 2 (28 %) 3 (44 %) wog 100" 100(053-421)
Bei;;m AA 3 (44 %) 2(28 %) ' 071  1.83(0.78-4.96)
CA 2 (28 %) 2 (28 %) - 1.00 (Ref)
Dominant Model/ .
(AA + CA vs CC) 5(72 %) 4(56 %) 0.14  1.00®  1.00(0.20-5.07)
JloMuHaHTHas MOJIENb
Recessive Model/ ) ) o ca 4 cC) 4 (44 %) 5 (72 %) 0.16  1.00®  0.64(0.10-4.11)
PenieccuBHas monens
_— cC 3(33 %) 5 (45 %) 165 0.12"  3.50(0.73-16.85)
E;zleﬂ AA 4 (44 %) 2 (18 %) 130 0.18*  3.00 (0.61-14.86)
CA 2(23 %) 437 %) - 1.00 (Ref)
e T Ve ) 6 (67 %) 6 (55 %) 008 0.67°  1.67(0.54-5.17)
HOMI/IHaHTHaﬂ MOICIIb
Recessive Modell  \ \ \s ca+co) 5(36 %) 9 (64 %) 0.10  1.00™  0.43(0.10-1.89)
PenieccuBHas Mojeinb
" cC 4 (44 %) 5 (50 %) 038  042%  2.00(0.37-10.92)
HIZ l:;?;agn AA 3(33 %) 3 (30 %) 027 057"  0.50 (0.05-5.51)
CA 223 %) 2 (20 %) - 1.00 (Ref)
Dominant Model/ 4 o 00y 5(56 %) 5 (50 %) 025 1.00®  1.25(0.21-7.62)
JloMuHaHTHas MOJIENb
Recessive Model/ ) ) a4 ¢ 6 (67 %) 7 (70 %) 023  1.00  1.17(0.17-8.09)

PereccuBHast Mmozenb

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 76-92
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Parameters/
[Tapamerpsl

Any other/
Hpyrue

Dominant Model/
JloMuHAHTHAsT MOJIEITH

Recessive Model/
Peneccusnas Mouenb

Menarche/Menapxe

Above 13 years/
Crapure 13 ner

Dominant Model/
JIOMMHaHTHas! MOJEIH

Recessive Model/
PenieccuBnas monens

Below 13 years/
Momnoxe 13 ner

Dominant Model/
JlomMmuHaHTHas MOJIETh

Recessive Model/
PenieccuBHast monenb

Menopause/MeHonay3a

Below 55 years/
Mounoxe 55 net

Dominant Model/
JloMyuHaHTHAs MOJIEIb

Recessive Model/
PenieccuBHast monenb

Above 55 years/
Crapre 55 ner

Dominant Model/
JIOMHHAHTHAST MOJIEITH

Recessive Model/
PenieccuBnas monenb

Genotype/
T'eHoTnm

cC
AA
CA

(AA + CA vs CC)

(AAvs CA+CC)

CcC
AA
CA

(AA + CA vs CC)

(AAvs CA+CC)

cC
AA
CA

(AA + CA vs CC)

(AA vs CA + CC)

cC
AA
CA

(AA+ CAvs CC)

(AA vs CA + CC)

CcC
AA
CA

(AA + CA vs CC)

(AAvs CA+CC)

Cases/
Konuuectro
OOJIBHBIX

3(50 %)
2(33 %)
1 (17 %)

3(50 %)

4 (67 %)

10 (33 %)
12 (40 %)
8 (27 %)

20 (67 %)

18 (60 %)

9 (47 %)
737 %)
3(16 %)

10 (53 %)

12 (63 %)

5 (38 %)
6 (47 %)
2 (15 %)

8 (62 %)

7 (54 %)

424 %)
8 (47 %)
5(29 %)

13 (76 %)

9 (53 %)

Notes: p-value=0.05, ™ — non-significant; created by the authors.

Controls/
KomuuectBo nwi B
KOHTPOJILHOM TpyIIe

3(33 %)
2(23 %)
4 (44 %)

6 (67 %)

7 (78 %)

14 (42 %)
9 (26 %)
11 (32 %)

20 (58 %)

25 (74 %)

4 (25 %)
7 (44 %)
531 %)

12 (75 %)

9 (56 %)

3(33 %)
2 (22 %)
4 (45 %)

6 (67 %)

7 (78 %)

5(50 %)
330 %)
2(20 %)

5(50 %)

7 (70 %)

Tpumeuanus: p-value=0,05, ™ — He3HAYMMBIE PA3TUYMS; TAOIUIA COCTABICHA ABTOPAMHU.
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End of Table 4/OkoH4yaHue Tabnuubl 4

2

X

0.11
0.49

0.24

0.29

1.32
1.41

0.26

1.10

0.67
0.67

1.13

0.11

0.29
0.60

0.09

0.07

0.11
0.11

1.50

0.90

p-value

0.74"
0.48™

0.62™

1.00™

0.39m
0.59

0.61™

0.29m

0.26™
0.26™

0.29m

0.74

0.59
0.4

1.00™

1.00™

0.74"
0.74"

0.22"

1.00™

OR (95 %CI)

0.80 (0.22-2.98)
0.60 (0.14-2.51)
1.00 (Ref)

0.50 (0.21-2.35)

1.75 (0.18-10.63)

1.36 (0.68-2.71)
1.21 (0.59-2.46)
1.00 (Ref)

1.40 (0.66 — 1.92)

1.85 (0.57 — 3.95)

2.00 (0.60-6.64)
2.00 (0.60—6.64)
1.00 (Ref)

0.37 (0.35-1.45)

0.75 (0.29 — 2.58)

1.33 (0.46-3.84)
1.50 (0.53-4.21)
1.00 (Ref)

0.80 (0.13-4.75)

1.00 (0.23-4.40)

1.25 (0.34-4.66)
1.25 (0.34-4.66)
1.00 (Ref)

3.25 (0.61-17.28)

1.00 (0.25-4.04)
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Table 5/Tabnuua 5

Analysis of the IL-10 gene polymorphism (rs1800896), age, ethnicity, age at menarche,

and menopause of cases and controls

AHanu3 nonumopccuama reHa IL-10 (rs1800896) B 3aBMCUMOCTM OT BO3pacTa, ITHUYECKOM

Parameters/
[Tapamerpsl

Age/Bospact

Above 45 years/
Crapze 45 net

Dominant Model/
JIoMMHAHTHAs MOJICIIh
Recessive Model/
PenieccuBHast monens

Below 45 years/
Moioxe 45 ner

Dominant Model/
JloMuHAHTHAs MOJIEITb

Recessive Model/
PenieccuBnas monens

Genotype/
T'enorun

GG
AA
AG

(AA+AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA +AG vs GG)

(AAvs GG + AG)

Ethnicity/9THHuYecKast mpuHAUIEKHOCTD

Pashtoon/
Ilymrrysst

Dominant Model/
JlomMuHAHTHAS MOJIEITH
Recessive Model/
PeneccuBHas Mojeinb

Baloch/
bemymxu

Dominant Model/
JloMuHaAHTHAsT MOJIEITb
Recessive Model/
PeneccuBHas Mozienn

Brahvi/
bpaxsu

Dominant Model/
JlomMuHaHTHas MOJENb
Recessive Model/
PeneccuBHas momeib

Punjabi/
Tlenmxadbu

Dominant Model/
JloMMHAHTHAS MOJIEIH
Recessive Model/
PenieccuBHast monienb

Any other/
Hpyroe

Dominant Model/
JIoMHHAHTHAs MOJEIh

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 76-92

GG
AA
AG

(AA + AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA + AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA+AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA + AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA + AG vs GG)

Cases/
KonnaectBo
OOJILHBIX

16 (44 %)
14 (39 %)
6 (17 %)

20 (56 %)

22 (61 %)

5(36 %)
428 %)
5(36 %)

9 (64 %)

10 (71 %)

11 (69 %)
3(19 %)
2(12 %)

531 %)

13 (81 %)

3 (38 %)
2 (24 %)
3 (38 %)

5(62 %)

6 (75 %)

3 (38 %)
3 (38 %)
224 %)

5(63 %)

5(63 %)

2(29 %)
3 (42 %)
2(29 %)

5(71 %)

4(57 %)

327 %)
5 (46 %)
327 %)

8 (73 %)

Controls/
KonnuecTBo vy B
KOHTPOIIBHOM IpyIie

12 (46 %)
8 (31 %)
6 (23 %)

14 (54 %)

18 (69 %)

8 (33 %)
729 %)
9 (30 %)

16 (67 %)

17 (71 %)

6 (40 %)
427 %)
5(33 %)

9 (60 %)

11 (73 %)

5 (56 %)
2 (22 %)
2 (22 %)

4 (44 %)

7 (78 %)

6 (55 %)
327 %)
2 (18 %)

5 (46 %)

8 (73 %)

2(29 %)
2(29 %)
3 (42 %)

5(71 %)

5(71 %)

3 (38 %)
2 (24 %)
3 (38 %)

5(62 %)

2

X

0.09
0.45

0.19

1.41

0.39
0.59

0.19

0.12

5.68
3.27

0.16

0.18

0.10
0.37

0.09

0.31

0.54
0.41

0.54

0.22

0.40
0.90

0.30

0.32

1.79
0.39

0.30

NpUHagnNexHoCTU, Bo3pacTa HacTynneHusa meHapxe u meHonay3bl

p-value

0.09™
0.23

1.00™

1.00m

0.39"
0.4

1.00m

1.00™

0.02*
0.07™

0.16™

1.00™

0.71
1.00"

0.43"

0.89™

0.74"
0.53

0.65™

1.00™

0.34
1.00"

1.00™

0.61"

0.18™
0.53™

0.58™

OR (95 %CI)

2.00 (0.89-4.45)
1.67 (0.73-3.81)
1.00 (Ref)

1.07 (0.39-2.95)

1.00 (0.41-2.41)

1.44 (0.62-3.38)
0.67 (0.24-1.88)
1.00 (Ref)

0.90 (0.23-3.59)

1.00 (0.33-3.02)

9.50 (2.21-40.78)
2.50 (0.48-12.89)
1.00 (Ref)

0.30 (0.07-1.33)

1.00 (0.32-3.11)

1.33 (0.29-5.96)
1.00 (0.20-4.95)
1.00 (Ref)

2.08 (0.31-13.9)

1.18 (0.13-10.2)

1.25 (0.34-4.65)
1.50 (0.42-5.31)
1.00 (Ref)

2.00(0.31-12.84)

1.00 (0.21-4.86)

0.33 (0.03-3.20)
1.00 (0.20-4.95)
1.00 (Ref)

1.00 (0.10-10.08)

1.88 (0.20-16.90)

0.33 (0.07-1.65)
0.67 (0.19-2.36)
1.00 (Ref)

1.64 (0.28-9.41)
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Parameters/
ITapamerpst

Menarche/Menapxe

Above 13 years/
Crapiue 13 net

Dominant Model/
JlomuHaHTHas MOJENb
Recessive Model/
PenieccuBHast monens

Below 13 years/
Mornosxke 13 aet

Dominant Model/
JlomMuHaHTHas MOJENb
Recessive Model/
PeneccuBHast MosieNb
Menopause/MeHomnay3a

Above 55 years/
Crapue 55 ner

Dominant Model/
JlomuHaHTHas MOJEb
Recessive Model/
PerieccuBHast MoJieNb

Below 55 years/
Momnoxe 55 net

Dominant Model/
JloMuHaHTHAS MOJIETb

Recessive Model/
PenieccuBHas Moaenn

Genotype/

T'eHoTum

GG
AA
AG

(AA +AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA+AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA+AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA+AG vs GG)

(AA vs GG + AG)

Cases/
KonmuectBo
OOJIBHBIX

15 (50 %)
10 (33 %)
5(17 %)

15 (50 %)

20 (67 %)

9 (23 %)
6 (31 %)
5 (46 %)

11 (69 %)

14 (69 %)

11 (41 %)
7(26 %)
9 (33 %)
16 (59 %)

20 (74 %)

436 %)
436 %)
3 (28 %)

7 (64 %)

7 (64 %)

Controls/
Konuyectso nui B
KOHTPOJILHOM IpyIIIe

16 (44 %)
12 (32 %)
9 (24 %)

21 (68 %)

25 (68 %)

3 (23 %)
431 %)
6 (46 %)

10 (77 %)

9 (69 %)

12 (41 %)
8 (28 %)
9 (31 %)
17 (59 %)

21 (72 %)

4 (33 %)
3(25 %)
5 (42 %)

8 (67 %)

9 (75 %)

Notes: p-value=0.05; ™ — non-significant; * — significant association; created by the authors.

Ipumeuannsi: p-value=0,05; ™ — He3HAUNMBIE pa3IUYnst; * — 3HAYMMBbIE PA3JIMYKs; TAOINIA COCTABICHA aBTOPAMH.

End of Table 5/0koH4yaHue Tabnuubl 5

2

X

6.63
3.42

6.63

0.09

0.10
0.09

0.31

0.43

0.29
0.60

0.40

0.07
0.11
0.11
0.06

0.33

p-value

0.01*
0.06™

0.01*

0.91m

0.47™
0.07™

0.59™

1.00™

0.59"
0.4

1.00"

0.85™

0.74
0.74"

0.89™

0.57™

OR (95 %CI)

1.00 (2.00-3.00)
2.25 (0.98-5.17)
1.00 (Ref)

1.44 (1.16-1.22)

1.06 (0.39-2.86)

0.70 (0.27-1.84)
0.30 (0.09-1.09)
1.00 (Ref)

0.67 (0.15-2.94)

1.00 (0.21-4.66)

1.33 (0.46-3.84)
1.50 (0.53-4.221)
1.00 (Ref)

1.00 (0.38-2.65)

0.90 (0.30-2.69)

1.25 (0.34-4.65)
1.25 (0.34-4.65
1.00 (Ref)

0.87 (0.14-5.26)

1.67 (0.29-9.64)

Table 6/Tabnuua 6

Analysis of IL-10 gene polymorphism (rs1800872), exercise, smoking status, number of children,
and use of contraceptive drugs

Ananus nonumopduama reHa IL-10 (rs1800872) B 3aBucuMocTy OT hn3M4ECKON aKTUBHOCTHU, CTaTyca
KYPEeHUS, KonmyecTBa geTel U UCNOSIb30BaHUA NPOTUBO3a4yaTO4YHbIX NpenapaToB

Parameters/
ITapamerpst

Genotype/
T'enorun

Exercise/®usnueckast akTHUBHOCTE

Yes//la

Dominant Model/
JloMuHaHTHAs MOJCITb
Recessive Model/
PernieccuBHast Moaeiab

No/Her

Dominant Model/
JloMUHAHTHAsI MOJIEITb

86

CC
AA
CA

(AA +CA vs CC)

(AAvs CC + CA)

CcC
AA
CA

(AA + CA vs CC)

Cases/

KonmuectBo

OOJIBHBIX

6 (43 %)
5(36 %)
321 %)

8 (57 %)

9 (64 %)

15 (42 %)
14 (39 %)
7 (19 %)

21 (58 %)

Controls/
KomuuectBo i B

KOHTPOJIBHOM TpyIIe

10 (38 %)
9 (35 %)
727 %)

16 (62 %)

17 (65 %)

10 (42 %)
6 (25 %)
8 (33 %)

14 (58 %)

2

X

0.52
0.25

0.10

0.21

1.27
0.93

0.30

p-value

0.47m
0.62™

0.75™

0.95™

0.26™
0.34

1.00™

OR (95 %CI)

1.43 (0.54-3.75)
1.29 (0.48-3.45)
1.00 (Ref)

0.80 (0.20-3.10)

1.04 (0.26-4.11)

1.55 (0.72-3.29)
1.46 (0.66-3.13)
1.00 (Ref)

1.00 (0.40-2.52)
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Parameters/
[Tapamerpst

Recessive Model/
PeneccuBnas monmens

Genotype/
I'enoTun

(AAvs CC+CA)

Smoking status/Crartyc KypeHust

Smokers/
Kypsmne

Dominant Model/
JloMHUHAHTHAs MOJIEIIb
Recessive Model/
PeneccuBHast momens

Non-smokers/
Hexypsmue

Dominant Model/
JloMUHaAHTHAsI MOJIETTb

Recessive Model/
PeneccuBHas Mozienb

Children//letn

More than 5/
Bonpme 5

Dominant Model/
JloMuHaHTHAsT MOJIEITb
Recessive Model/
PenieccuBHast moyens

Less than 5/
Mens1e 5

Dominant Model/
JlomuHAHTHAS MOJEITH

Recessive Model/
PenieccuBHas Mouenn

Contraceptive drugs/KoHTpanenTHBHbIE TPerapaThl

Yes//la

Dominant Model/
JlomuHaHTHas MOJEIb
Recessive Model/
PeneccuBHast monenb

No/Het

Dominant Model/
JloMmuHaHTHAs MOJICITb
Recessive Model/
PenieccuBHast momens

CC
AA
CA

(AA + CA vs CC)

(AAvs CC+CA)

@
AA
CA

(AA + CA vs CC)

(AAvs CC+CA)

CC

AA
CA

(AA + CA vs CC)

(AA vs CC + CA)

CC
AA
CA

(AA+ CA vs CC)

(AA vs CC+CA)

CC
AA
CA

(AA+ CA vs CC)

(AA vs CC + CA)

CC
AA
CA

(AA + CA vs CC)

(AA vs CC + CA)

Cases/

KonuuectBo

OOJIBHBIX

22 (61 %)

8 (28 %)
15 (52 %)
6 (20 %)

21 (72 %)

14 (48 %)

9 (43 %)
733 %)
5 (24 %)

12 (57 %)

14 (67 %)

12 (33 %)

15 (42 %)
9 (25 %)

24 (67 %)

21 (58 %)

6 (43 %)
5(36 %)
3(21 %)

8 (57 %)

9 (64 %)

5(29 %)
9 (53 %)
3 (18 %)

12 (71 %)

8 (47 %)

15 (44 %)
10 (32 %)
8 (24 %)

18 (56 %)

23 (68 %)

Controls/

KonnaectBo nui B
KOHTPOJIBHOM IpyImie

18 (75 %)

6 (35 %)
8 (47 %)
3 (18 %)

11 (65 %)

9 (53 %)

15 (46 %)
9 (27 %)
927 %)

18 (54 %)

24 (73 %)

11 (46 %)

9 (37 %)
4(17 %)

13 (54 %)

15 (63 %)

15 (58 %)
6 (23 %)
5(19 %)

11 (42 %)

20 (77 %)

6 (35 %)
7 (41 %)
424 %)

11 (65 %)

10 (59 %)

14 (43 %)
927 %)
10 (30 %)

19 (57 %)

24 (73 %)

Notes: p-value=0.05; ™ — non-significant; * — significant association; created by the authors.

TIpumeuanus: p-value=0,05; ™ — He3HAUMMBIE pa3IHuKs; * — 3HAUMMBIC PA3JIHUKs; TA0IHIA COCTABICHA aBTOPAMH.
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End of Table 6/0koH4yaHue Tabnuubl 6

X

1.46

1.27
6.63

0.22

6.63

0.39
1.07

0.06

0.25

1.56

0.29

1.23

0.16

0.29
0.08

0.84

0.81

0.27
4.64

0.75

5.68

0.21
0.42

0.45

0.91

p-value

0.23™

0.26™
0.01%*

0.64™

0.01*

0.39m
0.30™

0.81™

0.62™

0.21m
0.59

0.27m

0.69™

0.59
0.76™

0.36™

0.37™

0.27™
0.03*

0.75™

0.02*

0.33™
0.72"

0.91™

0.67™

OR (95 %CI)

1.94 (0.64-5.88)

2.00 (0.60—6.64)
4.00 (1.34-11.97)
1.00 (Ref)

1.36 (0.38-4.82)

4.00 (1.34-11.97)

1.36 (0.68-2.71)
0.64 (0.28-1.48)
1.00 (Ref)

1.13 (0.40-3.23)

1.33 (0.42-4.17)

1.58 (0.77-3.26)

1.33 (0.46-3.84)
1.00 (Ref)

1.77 (0.63-4.92)

1.22 (0.45-3.30)

1.33 (0.46-3.84)
0.83 (0.25-2.73)
1.00 (Ref)

1.83 (0.49-6.86)

1.89 (0.47-7.50)

2.50 (0.46-12.89)
5.50 (1.23-24.81)
1.00 (Ref)

1.27 (0.29-5.61)

5.50 (1.23-24.81)

1.36 (0.72-2.62)
0.86 (0.43-1.79)
1.00 (Ref)

0.95 (0.37-2.44)

1.27 (0.44-3.64)
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Table 7/Tabnuua 7
Analysis of IL-10 gene polymorphism (rs1800896), exercise, smoking status, number of children,
and use of contraceptive drugs

Ananus nonumopduama reHa IL-10 (rs1800896) B 3aBucMMOCTH OT (PM3UYECKUX YNPaAXKHEHUH, cTaTyca

KypeHus, Konnyecrtea

Parameters/ Gen y Cases/ Controls/
eters enotype Kommuectso ~ KommuecTBo suig B v p-value/ OR (95 % CI)
[Tapamerpsl I'enotun .
OONIBHBIX  KOHTPOJBHOM rpyIie
Exercise/®usnueckast akTHBHOCTE
cC 6 (43 %) 10 (38 %) 0.52 0.47" 1.43 (0.54-3.75)
Yes/ITa AA 5(36 %) 9 (35 %) 0.25 0.62" 1.29 (0.48-3.45)
CA 321 %) 727 %) - 1.00 (Ref)
Dominant Model/ s 4 oA ooy 8(57 %) 16 (62 %) 0.10 0.75™ 0.80 (0.20-3.10)
JloMuHaHTHas MOJICITb
Recessive Model/
(AAvs CC+CA) 9 (64 %) 17 (65 %) 0.21 0.95m 1.04 (0.26-4.11)
PenieccuBHast monenb
cC 15 (42 %) 10 (42 %) 1.27 0.26" 1.55 (0.72-3.29)
No/Her AA 14 (39 %) 6 (25 %) 0.93 0.34m 1.46 (0.66-3.13)
CA 7 (19 %) 8 (33 %) - 1.00 (Ref)
Dominant Model/ — \ \ | oA oce) 21 (58 %) 14 (58 %) 0.30 1.00™ 1.00 (0.40-2.52)
JloMuHaHTHas MOJIEb
Recessive Model/ 4 oo ca)y 22 (61 %) 18 (75 %) 1.46 0.23™ 1.94 (0.64-5.88)
PenieccuBHast Mmonelb
Smoking status/Craryc KypeHust
Simokers/ cC 8 (28 %) 6 (35 %) 1.27 0.26™ 2.00 (0.60-6.64)
MOKETrS,
Kypse AA 15 (52 %) 8 (47 %) 6.63 0.01* 4.00 (1.34-11.97)
CA 6 (20 %) 3 (18 %) - 1.00 (Ref)
AA+ CA vs 0 0 A .64 . . .
Dominant Model/ ) 4 cA ooy 21 (2% 11 (65 %) 0.22 0.64 1.36 (0.38-4.82)
JloMuHaHTHas MOJIEITh
Recessive Model/ 4 o0y ca) 14 (48 %) 9 (53 %) 6.63 0.01% 4.00 (1.34-11.97)
PenieccuBHasg Mozaens
cC 9 (43 % 15 (46 % 0.39 0.39" 1.36 (0.68-2.71
Non-smokers/ ( ) ( ) ( )
Hexypsue AA 7(33 %) 9 (27 %) 1.07 0.30m 0.64 (0.28-1.48)
CA 5 (24 %) 9 (27 %) - 1.00 (Ref)
Hoi ‘;I‘;l::{i‘:aﬁgzgﬂb (AA+CAvsCC)  12(57 %) 18 (54 %) 0.06 0.81" 1.13 (0.40-3.23)
Recessive Model/
(AAvsCC+CA) 14 (67 %) 24 (73 %) 0.25 0.62" 1.33 (0.42-4.17)
PenieccuBnas monenb
Children/[Ietn
cC 12 (33 %) 11 (46 %) 1.56 0.21m 1.58 (0.77-3.26)
M%re thafsl 5/ AA 15 (42 %) 9 (37 %) 029 059" 133 (0.46-3.84)
0JICC
CA 9 (25 %) 4(17 %) - 1.00 (Ref)
Dominant Model/
(AA+CAvsCC) 24 (67 %) 13 (54 %) 1.23 0.27" 1.77 (0.63-4.92)
JloMuHaHTHAs MOJIEIIb
Recessive Model/ ) ) cocrcA) 21 (58 %) 15 (63 %) 0.16 0.69™ 1.22 (0.45-3.30)
PenieccuBHast Mmonennb
cC 6 (43 %) 15 (58 %) 0.29 0.59m 1.33 (0.46-3.84)
Less than 5/ o S
o AA 5(36 %) 6 (23 %) 0.08 0.76" 0.83 (0.25-2.73)
CA 321 %) 5(19 %) - 1.00 (Ref)
Dominant Model/ — \ \ \ ca ooy 8(57%) 11 (42 %) 0.84 0.36™ 1.83 (0.49-6.86)
I[OMI/IHaHTHaf{ MOICIIb
Recessive Model/ — yx Locc v ca)  9(64%) 20 (77 %) 0.81 0.37m 1.89 (0.47-7.50)

PenieccuBnas monens
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End of Table 7/OkoH4YaHue Tabnuubl 7

Parameters/ Genotype/ e Sl
P Komuuectso ~ Komuuectso nui B e p-value/ OR (95 % CI)
[Tapamerpsl T'enorun .
OONBHBIX  KOHTPOJIBHOM rpyIie
Contraceptive drugs/KoHTpainienTuBHbIC MpenapaThl
CcC 5 (29 %) 6 (35 %) 0.27 0.27m 2.50 (0.46-12.89)
Yes/Jla AA 9 (53 %) 7 (41 %) 4.64 0.03* 5.50 (1.23-24.81)
CA 3 (18 %) 4 (24 %) - 1.00 (Ref)
Dominant Model/
(AA+ CA vs CC) 12 (71 %) 11 (65 %) 0.75 0.75" 1.27 (0.29-5.61)
JloMHHAHTHAsI MOJICTIb
Recessive Model/ ) ) Loccrca)  8(@7%) 10 (59 %) 5.68 0.02* 5.50 (1.23-24.81)
PeueccuBnas mozenn
cCc 15 (44 %) 14 (43 %) 0.21 0.33m 1.36 (0.72-2.62)
No/Her AA 10 (32 %) 9(27 %) 0.42 0.72m 0.86 (0.43-1.79)
CA 8 (24 %) 10 (30 %) - 1.00 (Ref)
DRI o e EE) 1BEE%) 19 (57 %) 0.45 0.91" 0.95 (0.37-2.44)
JloMuHAHTHAs MOJIETh
Recessive Model/ oo ca)y 23 (68 %) 24 (73 %) 091 0.67" 1.27 (0.44-3.64)

PereccuBHast Mmonenb

Notes: p-value=0.05; ns — non-significant; * — significant association; created by the authors.

TIpumeuanus: p-value=0,05; ns — He3HAUMMBIE pa3IHuKs; * — 3HAUMMBIE Pa3JIMUKs; Ta0IMIA COCTABICHA aBTOPAMH.

experience abnormal vaginal discharge as a primary
symptom. This discharge can be characterized as wa-
tery, purulent, or mucoid. Advanced instances are char-
acterized by pelvic or abdominal pain as well as urinary
or rectal symptoms. Pelvic discomfort can occur due
to a disease that invades the local area or as a result of
a concurrent pelvic inflammatory illness [16].

The International Federation of Gynecology and
Obstetrics (FIGO) has approved colposcopy, biopsy,
cervix conization, cystoscopy, and proctosigmoidosco-
py as the only evaluation methods for staging. During
the initial phases of a disease, the uterus may experi-
ence an impact, such as in stages IA, IB1, and [TIA1.
Individuals diagnosed with stage [IB-IVA disease are
classified as having advanced disease. As per multiple
oncologists, the advanced illness group now includes
patients with IB2 and ITA2 disease [17]. No patients
in this study were diagnosed at stage I, suggesting that
limited awareness and inadequate screening contribute
to delayed detection and reduced survival chances.
Additionally, squamous cell carcinoma was the most
prevalent type, observed in 75 % of cases (Fig. 6).

Globally, and particularly in developing countries,
cervical cancer is a major contributor to female mortal-
ity. Approximately 78 % of cervical cancer cases are
seen in developing and economically underdeveloped
nations [18].

A study found that starting menstruation at the
age of 13—14 is a substantial risk factor for develop-
ing cervical cancer, with an odds ratio of 2.91 (95 %
confidence interval: 1.18-7.20). A chi-square analysis
revealed a significant correlation between the onset
of cervical cancer and the age at which menstrua-
tion begins (p-value 0.001) [19]. In this study, SNP
(rs1800872) did not show a significant association

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 76-92

between cervical cancer and the age of menarche (Ta-
ble 4). However, SNP (rs1800896) was significantly
associated with menarche (Table 5). While menopause
is known to be a risk factor for cervical cancer [20],
our findings did not show a significant correlation
between menopause and cervical malignancy (Tables
4 and 5).

According to a study, there were no statistically
significant correlations between smoking and patient-
reported outcomes. However, another study provides
evidence of the correlation between tobacco use and
the development of cervical cancer and highlights the
substantial benefits of stopping smoking in preventing
cancer [21]. Recent research indicates a significant
correlation between smoking and the likelihood of
acquiring cervical cancer (Tables 6 and 7). The use of
oral contraceptive pills was significantly linked to an
increased risk of developing cervical cancer. The use of
oral contraceptives is associated with an elevated risk
of developing cervical cancer [22]. The present study
further validates the strong significant correlation be-
tween the utilization of contraceptive medications and
the occurrence of cervical cancer (Table 6).

Examining the correlation between various genetic
variations in several cytokine genes has shown that
the presence of polymorphisms is associated with an
elevated risk of cervical cancer. Cytokines, crucial
signaling molecules, are produced by various cells
in the body. /L-10, a vital cytokine, can decrease
inflammation and also exhibit antiangiogenic and
immunosuppressive effects. Research has shown that
genetic variants in the /L-10 gene have an impact on
the production levels of this cytokine. Thus, /L-10 may
exhibit both tumor-protective and tumor-promoting
effects. Several studies have examined the levels of
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1L-10, both high and low, in cervical cancer. Our
study found no such link in the Pakistani population
of Quetta (Tables 2 and 3).

A meta-analysis of 1498 cases and 1608 healthy
controls has revealed that the presence of /L-10 gene
variants enhances the chance of developing cervical
cancer. Another meta-analysis has similarly validated
the connection of the /L-10 gene (OR=1.17, p=0.012),
with 2183 cases and 1188 controls. A case-control in-
vestigation in the Indian population further validated
the association between cervical cancer and /L-10
gene polymorphism. However, certain studies have
discovered that there is no connection between /L-10
gene polymorphisms and cervical cancer in various
groups [23].

Study limitations

Our study had a small sample size because there
were only 50 patients available at CENAR Hospital in
Quetta over two years. In addition, the data collected
from the past eight years showed a low occurrence rate
in the city, which limited the sample size to only 112
cases. The limited sample size may restrict the appli-
cability of our findings to larger populations. Although
we faced the difficulty of having a small sample size,
our study is notable for being a unique inquiry into
the correlation between /L-10 gene polymorphisms
and cervical cancer specifically in the Quetta region.
Our study contributes new insights into the field of
cervical cancer genetics by conducting a thorough
analysis of the available data in a hitherto underex-
plored area of inquiry. By specifically analyzing two
single nucleotide polymorphisms (SNPs) within the
1L-10 gene, we were able to perform a comprehensive
examination of these particular genetic variants. Our
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PE3YNbTATbI NIPUMEHEHUA WUHTUBUTOPOB
KOHTPOIJIbHbIX TOYEK (UKT) NEMBPOJIN3YMAB
U HUBOJTYMAB B Ill IMHUK NEYEHUA Y NTALUEHTOB
C METACTATUYECKUM PAKOM XENYAOKA. OlNbIT
OHKOJNOM'MYECKOWN CNYXBbI . MOCKBbI

H.H. CeménoB'?, M.1I0. ®eaanun®+®, J1.I'. XKykoBa', U.E. XaTbkoB'E,
O.N. CrposikoBckuin’, U.A. NMokaTaes®

TBY3 «MKHL| um. A.C. NoruHosax» O3M

Poccus, 111123, r. Mocksa, yn. HoBorupeesckas, 1, kopn. 1

20rAQY BO PHAMY um. H.N. NMuporoea MuHaapasa Poccumn

Poccus, 117513, . Mocksa, yn. OctpoBuTSaHOBA, 1

SrbY3 «MMKL, «KommyHapka» O3M

Poccus, 108814, r. Mocksa, BH. Tep. . nocenerHne CoceHckoe, n. KommyHapka, yn. CoceHckuii ctaH, 8
‘orbY «HMUU oHkonorum M. H.H. BrioxmHa» Munagpasa Poccum

Poccus, 115522, r. MockBa, Kawmpckoe wocce, 24

SOrbY «HMXLU nm. H.N. MNMuporoea» MuH3gpasa Poccum

Poccus, 105203, r. Mockea, yn. HwkHaa MNepsomanckas, 70

5¢orbOY BO MI'MCY um. A.U. EBgokmmoBa MuHsgpasa Poccum

Poccus, 127006, r. Mocksa, yn. JonropykoBckas, 4

TBY3 «'KOB Ne 62» 13M

Poccus, 143515, MockoBckasi obnacTtb, ropogckon okpyr KpacHoropck, noc. Mictpa, 27, ctpoenusi 1-30
8TBY3 «IKB um. C.C. FOguna A3M»

Poccus, 117152, . Mockea, 3aropogHoe wocce, 18A, ctpoeHue 7

AHHOTauus

BBeneHue. [laHHble N0 aPDEKTUBHOCTU UHIMOUTOPOB KOHTPONbHbIX Todek (UKT) B Il nuHum nevenns
MeTacTaTMYEeCKoro paka >ernygka ManovucrneHHsl U npoTnsopeynssl. Llenb nccnegosaHmna — cpaBHUTL
BbbKBaemMocTb 6e3 nporpeccupoBanuns (BBIT) 1 obuyto BebkmBaemocTs (OB) y naumeHToB ¢ MeTactatuye-
CKMM pakoM xenyaka, nony4asLumMx UMMyHoTepanuio unu xumuorepanuio B Il nuHum nevenns. MaTtepuan
M MeToAbl. PETpOCNEKTNBHO OLEeHEeHbI OTAaneHHble pesynsratsl (BBl 1 OB) npumernenns VKT (n=93) nnu
xummotepanum (n=77) B Il nHUKM NeYeHna NaumeHToB C MeTacTaTUY4eCKUM pakoMm xenyaka. B aHanvs sowunu
AanHble 0 170 nauymeHTax (Myx4dnHbl — 63,4 %, XeHwuHbl — 53,2 %). CpegHuin BO3pacT NauMeHToB B rpynnax
T n XT coctasun 65,5 1 63,7 roga, ECOG 2 - 22,6 n 16,9 % cootBetcTtBeHHO. B rpynne KT otmeuanucs
xyawas BBl Ha Il nuHumn nevenus (2,8 n 4,8 mec, p=0,0014) n MeHbLUEe YMCNO NALMEHTOB, NPOAOIHKMBLUNX
neveHve nocne nporpeccuposanus (14 n 39 %, p=0,002). B rpynne xumuotepanuu B IV 1 nocnegyowmnx
nmHnax 80 % nonyyanu VKT, Pe3ynbTaTthkl. AHanua nokasarn, 4to BBl 6b1n0 nyylie B rpynne xuMuoTtepanuu,
yewm B rpynne VKT (4,3 vs 2,4 mec, p=0,12, OP 1,28, 95 % OV 0,94—1,76), obLias BbXMBaeMOCTb Takxke Obina
nyyuwe B rpynne xumuotepanuu (7,8 vs 4,8 mec, p=0,064, OP 1,35, 95 % 1 0,98—1,85), x0T 1 HE 3HAYMMO.
BnusHnsa yposHs CPS (0—9/HenssectHo 1 210) B rpynne VIKT Takxke He yctaHoeneHo: BBl 2,1 n 2,4 mec
(p=0,75), OB 4,1 n 4,4 mec (p=0,62). Npwn cpaBHeHun BBIN 1 OB y nauuerTtoB ¢ MSI/dAMMR, nonyyaBwwmx AKT
(n=6) n xummotepanuio (n=5), npenmyLiectsa npumeHeHunss UKT nokasatb He yaanock (BBIMN - 3,4 1 9,7 mec,

#=7 CeméHoB Hukonan Hukonaesud, niksemenov1969@yandex.ru
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p=0,75, a OB — 11,9 n 13,0 mec, p=0,56). IMpn nepBoM KOHTpONe AUHaMMKN 3aboneBannsi ctTabunmsauuns
OonesHn oTmeyeHa y 26 u 44,2 % naumeHtoB cooTBeTcTBeHHO (p=0,015 %). 3akntoueHue. MNpumeHeHne
VKT B Il nuHMM neveHnss metactatuyeckoro paka xenyaka ycrynuno no BB n OB ctaHgapTHbIM cxeMaM
neveHus (HesaBucumo ot ypoBHA CPS 1 Hanmuma MSI). YunTteiBas pucku 6bICTPOro NporpeccrMpoBaHmns Ha
doHe VKT, Hanrumne HebonbLuon noarpynnel naumeHToB (He 6onee 10 %), KOTOpbIe BLIMIPLIBAIOT Y Knaccuye-
CKMX NOOXOAO0B NeYeHns Npuy AnUTeNbHbIX CPOKax HabnogeHus, HeobxoaAMMO NPOAOIPKUTL NMONCK (haKTopOoB,
accounmpoBaHHbIX € 3ddeKkTMBHOCTbIO UT.

KnioueBble cnoBa: pak xenygka, uMMyHoTtepanus, lll nuHusA, xummoTepanus, MUKpocaTennuTHas
HecTabunbHOCTb, BpeMsi 6e3 nporpeccupoBaHus, obLllasi BBDKMBAaE€MOCTb.

RESULTS OF USING PEMBROLIZUMAB AND NIVOLUMAB,

IMMUNE CHECKPOINT INHIBITORS (ICls), IN THIRD-LINE

THRERAPY FOR PATIENTS WITH METASTATIC GASTRIC
CANCER. EXPERIENCE OF MOSCOW ONCOLOGY SERVICE

N.N. Semenov'?, M.Y. Fedyanin®*® L.G. Zhukova', |.E. Khatkov'$,
D.L. Stroyakovsky’, |.A. Pokataev?®

'A.S. Loginov Moscow Medical Scientific Center, Moscow City Health Department

1, Novogireevskaya St., Moscow, 117513, Russia

2N.l. Pirogov Russian National Research Medical University, Ministry of Health of Russia

6, Ostrovityanova St., Moscow, 117513, Russia

3City Budgetary Hospital “MMCC “Kommunarka”, Moscow City Health Department

8, Sosenskiy stan St., Sosenskoye settlement, Kommunarka village, Moscow, 108814, Russia
4N.N. Blokhin National Medical Research Center of Oncology, Ministry of Health of Russia

24, Kashirskoe shosse, Moscow, 115522, Russia

5N.I. Pirogov National Medical and Surgical Center, Ministry of Health of Russia

70, Nizhnyaya Pervomayskaya St., Moscow, 105203, Russia

5A.l. Evdokimov Moscow State University of Medicine and Dentistry, Ministry of Health of Russia
4, Dolgorukovskaya St., Moscow, 127006, Russia

City Clinical Oncology Hospital Ne 62, Moscow City Health Department

27, Istra village, Krasnogorsk city district, Moscow region, 143515, Russia

8S.S. Yudin City Clinical Hospital, Moscow City Health Department

18A, Zagorodnoye shosse, Moscow, 117152, Russia

Abstract

Background. There is limited data on the effectiveness of immune checkpoint inhibitors (ICls) in third-line therapy
for metastatic gastric cancer. The aim of the study was to compare progression-free survival (PFS) and overall
survival (OS) in patients with metastatic gastric cancer receiving third-line immunotherapy or chemotherapy.
Material and Methods. In third-line treatment for metastatic gastric cancer, the long-term outcomes (PFS and
0S) of ICI (n=93) or chemotherapy (n=77) were retrospectively evaluated. The study group comprised 170
patients; 63.4 % were males and 53.2 % were females. The median age was 65.5 and 63.7 years in ICN and
chemotherapy groups, respectively. ECOG 2 was 22.6 % and 16.9 %, respectively. The ICI group had worse
PFS in second-line therapy (2.8 and 4.8 months, p=0.0014), and fewer patients continued treatment after pro-
gression (14 % and 39 %, p=0.002). In the chemotherapy group, 80 % of patients received ICls in fourth- and
later lines of treatment. Results. The analysis showed that PFS was better in the chemotherapy group than in
the ICI group (4.3 vs 2.4 months, p=0.12, HR 1.28, 95 % C1 0.94-1.76), OS was also better in the chemotherapy
group than in the ICI group (7.8 vs 4.8 months, p=0.064, HR 1.35, 95 %CI 0.98-1.85). The influence of the
CPS level (0—-9/unknown and 210) in the ICI group was not found: PFS 2.1 and 2.4 months (p=0.75), OS 4.1
and 4.4 months (p=0.62). When comparing PFS and OS in patients with MSI/dMMR who received ICI (n=6)
and chemotherapy (n=5), no benefits of using ICT was shown (PFS 3.4 and 9.7 months, p=0.75, and OS 11.9
and 13.0 months, p=0.56). During the first follow-up, disease stabilization was observed in 26 % and 44.2 %
of patients, respectively (p=0.015 %). Conclusion. The use of ICT in third-line treatment for metastatic gastric
cancer was inferior to standard treatment regimens in terms of PFS and OS (regardless of CPS level and pres-
ence of MSI). Given the risks of rapid progression in ICl-treated patients, the presence of a small subgroup of
patients (no more than 10 %) who benefit from classical treatment approaches with long follow-up periods, it is
necessary to continue the search for factors associated with the effectiveness of ICI.

Key words: gastric cancer, immunotherapy, 3rd line, chemotherapy, microsatellite instability, progression
free survival, overall survival.
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OrbIT PABOTbl OHKONTOMMYECKUX YYPEXOEHUI

Beenenne

Pa3BuTHe npoTHBOOITYX0IEBOM TEpaIuy, CBSI3aH-
HOE C BBE/ICHWEM B KIIMHUYECKYIO TIPAKTHKY HOBBIX
LIUTOCTAaTHKOB, MPETNapaToB «TapreTHO» Tepamnuw,
HMMMYHOTEPAIHH, TO3BOJIAIIO0 000CHOBAHHO 00CYKAaTh
LeJ1eco00pa3HOCTh IPOBEACHHUS IPOTUBOOITYXOJIEBO-
IO JICYCHHS Yy TAI[EHTOB C METACTATHUECKUM PaKOM
JKETy/IKa TPU TPOTPECCHPOBAHUM TIOCIE 2 JTHHUH
nedeHus. be3 MpOTUBOOITYX0JIEBOTO JICUeHHUsT 001Iast
BBDKMBAEMOCTB TAIIIEHTOB C METACTAaTHUECKUM PAKOM
Kelynka 3a rpeaenamu 11 muaum Tepanmm koneoneTcst
oT 3 mo 4 mec. Mcnons3oBaHne MUTOCTATHKOB (I10-
LleTaKkces, MakinTakceln, npuHorekan) B 11 muHnm
MO3BOJIMIIO YAYUYLIUTH OOILIYI0 BEDKMBAEMOCTH [0
4,1-8 mec [1-9]. OtnenbHO MOXKHO YIOMSHYTH pe-
3yIBTaThl PUMEHEHUS TPUQITYPUINH/ THTTHPAIAIA
B CPaBHEHMHU C ONTUMAJbHOW MOJAEPKUBAIOIICH
tepanueit (uccinemoanue TAGS). [lokazano yse-
JAYeHre OOIIeld BBDKHMBAEMOCTH C 3,6 10 5,7 Mec
(p=0,0058) [10]. Takxe Bo II-IIl nuHUAX JNeUeHHS
orieHeHa Y (HEKTUBHOCTh W TUPO3WH-KWHA3HOTO HH-
ruoduTopa peropadennda B CpaBHEHUH C HAMITYYIIeH
noanepxusatouier tepanuet (HIIT) (uccnenosanue
INTEGRATE I [11]u 11 [12]). IToka3zaHo, 4To Teparus
peropadeHIOOM YBEITMIHBAET OO0 BEHKHBAEMOCTh
I10 CPAaBHEHUIO C HAMJTYULIEeH TOJACP>KUBAOLLEH Tepa-
et ¢ 4,0 no 4,5 mec (OP 0,68, 95 % /U, 0,52-0,90;
p=0,006).

B cBsa3u ¢ ycrmemHbBIM MpUMEHEHHEM HOBOTO
KJIacca IMperaparoB, HAMPABICHHBIX Ha aKTHBAIIHIO
MPOTHBOOIYXOJIEBOIO UMMYHHUTETa (MHTHOUTOPHI
KOHTposbHBIX Touek, UKT) mpu pasnuuHbix omy-
X0JX, uX 3P (PeKTUBHOCTh ObLIA OIEHEHA W TPHU
MO3HUX JIMHUAX JICYEeHUs paka xemynaka. OmHako
pe3ysbTaThl JIeYeHHs JAaHHBIM KJIacCOM IPEraparoB B
XUMHUOPEPPAKTEPHOM COCTOSIHUM TIPH PaKe JKEITy/IKa
TPYIHO Ha3BaTh BIIEUATIISIONUMHE. Tak, MpruMeHeHHe
HuBoyMada B ucciemoBanu ATTRACTION-2 [13]
MIPUBEJIO K YBEIMUYCHUIO MEIMaHbI 00IIei BKHBae-
moctu ¢ 4,14 10 5,26 mec. Pesynprarhl uccie0BaHUM
¢ IeMOpoIr3yMadboM 1 aBeryMadoM BOOOIIIE TPU3HA-
HBI HETATUBHBIMH, U B PsAZIE CTPaH JaHHBIE TperapaThl
HE PEKOMEHJIOBaHbI K MPUMEHEHHUIO MTPU XHUMHUOpE]-
PAKTEpHOM pakxe JKelryaKa.

Takum 006pazoM, cTaHOBHUTCSI 000CHOBaHHOM HEO0-
XOJTUMOCTB OIIEHKH Y(PPEKTUBHOCTH UMMYHOTEPAITHI
B CPaBHEHUH CO CTaHAAPTHBIMHU ITPOTUBOITYXOJIEBBIMH
pexxumamu B pamkax III inHumM neuenus pacnpocTpa-
HEHHOTO PaKa JKeJIylKa C OmpeesieHHeM (aKTOpoB,
ACCOIMUPOBAHHBIX C €€ IPPEKTUBHOCTHIO0. DTOMY H
MOCBSIIEHA JaHHAas paboTa, MPOBEACHHAS B OHKOJIO-
rudeckux JIITY r. MoCKBBIL.

Lesn ncciieroBaHust — CPaBHUTH BpeMsi Oe3 Mpo-
rpeccupoBanus (BBIT) u o6mryro BepkEBagMocTs (OB)
y TalMeHTOB C METACTATHYECKUM PaKOM JKEITyIKa,
MOJTY4aBIINX UIMMYHOTEPAITHIO, C KOTOPTOH OOJBHBIX,
MOTYYaBIINX XMMHOTEPAIHIO MM XUMHOTEPAITUIO B
KoMOMHaIMU ¢ pamyunpymadom B 1 iuaum nevenuns
METACTaTUYECKOTO paka JKeIy/IKa.
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[IpoBeneHO peTpPOCIIEKTUBHOE, MHOTOIIEHTPOBOE,
KOTOPTHOE HccienoBanne. Kputepnu BKITIOYCHIS: TIa-
LUEHTHI C METACTATUYECKUM WU MECTHOPACIIPOCTpa-
HEHHBIM PaKOM KeITy/IKa W KapAHo-330(areaibHOro
nepexona (KOIT), kotopsim Hauara 11 muaMs Tepanuu;
OTCYTCTBHE MMMYHOTEPAMU B TIEPBHIX 2 JIMHUIX
nedenust; npoenenne teparmu ¢ 2019 mo 2023 r. B
MYHHIIAIIATBHBIX KIMHHKAaX I. MOCKBBI; o0Iiee co-
crostare 1o ECOG 0-2; Hanmuaue mocTymHo#H nHdop-
MaIiK O XapaKTEePUCTUKAX MAIlMCHTa U 3a00JICBaHHS
Y JAHHBIX MO O0IIeH BBDKMBAEMOCTH; HAJHUYWE JO-
crynHoi napopmaru no CPS u MSI.

MarepuaJj u MeTObI

B ananus sriroueno 170 nanmenToB (93 nomydanu
monotepanuio UKT u 77 — xumuorepanuto (n=33) +
pamytupymab (n=34)). B cBsI3u ¢ OTCYTCTBHEM pa3iiu-
4yuii B mokasaresisix OB B rpynmax ¢ xumuorepanueit u
xumuorepanuei + pamyrupymad (OB —7,5 1 9,6 mec,
p=0,28) nns manbHEUIIEro CpaBHUTEIBLHOTO aHAIN3a
OBLTO TIPUHATO pelIeHre OOBEIUHUTH DTHX IallH-
eHToB B o0myto rpynny — XT. Meauana BpeMeHH
HaOmoneHust cocrapmna 37,9 mec (15,8-98,3 mec)
XapakTepuCcTHKa MaIMeHTOB TpeIcTaBIeHa B Tao. 1.
[emOponu3ymab nomydanu 43 nanueHTa, HIBOIyMao —
50 manueHTOoB.

IIpu o11eHKE OCHOBHBIX XapaKTEPUCTHK OKa3aJI0Ch,
YTO TPYIITEI OBLTH COMTOCTABUMEBI TI0 OCHOBHBIM TTOKa-
3aTeNsiM, 38 NCKITIOYeHNEM aHAMHECTHYECKIX JAHHBIX
(8 rpynnie UKT B [-1I nuHumM yame ucnoib3oBaics
pamymupyma6, xymamee BBIT I muaum), u 1o mocie-
JIYFOILEMY JICYCHHUIO (3HAYMMO OOJIBIIIE TAIIMEHTOB B
TpyTIe XUMHOTEPATUH TOTyYriu 4 u Oolee JIMHUH,
1 ouTH Bce manee momydanu UKT).

CrarucTuyeckuii anaans

s cratucTudeckoil 00pabOTKH MCIOIb30Ba-
nack mporpamma IBM SPSS Statistics Bepcus 26.
Hemapamerpuueckue naHHbIC aHAIH3UPOBAINCH C
UCIIONIL30BAHMEM TeCTa > WK Kputepus: Duiepa B
3aBHCHMOCTH OT KOJIMUECTBa HaOmroneHnii. BeokuBae-
MOCTb paccuuThiBasniach MeronoMm Karmnana—Meiliepa,
pa3nuuus oneHuBaIuCh log-rank TectoM, MHOTO-
(hakTOpHBIN aHATU3 MPOBOAUIICS C MCIIOJIH30BAaHUEM
perpeccuu Kokca; s MeamaHbl BBDKHBAEMOCTH
onpenensiics 95 % noseputenbHbIi nHTEpBa ().
Pazniuus cuntanyck CTaTUCTUYECKHA 3HAUMMBIMU TIPH
p<0,05. Bpewms 6e3 nporpeccupoBanus (BBII) ncuanc-
JISUI0Ch Kak BpeMst oT Hadana [II nuHuu nporusoorryxo-
JIEBOTO JIYCHUS JI0 TPOTPECCHPOBAHUS 3a00IeBaHUS
WM CMepPTH OT Jito0o¥ npuumubl, a OB — 10 aarer
CMEepTH WIIM TocyenHero HaOmwonaeHus. [lposenen
0fHO(aKTOPHBII U MHOTO(AKTOPHBIH aHAJIM3 BIUSHHS
npusHakoB Ha BBII u OB ¢ nocneayromuMm cpaBHe-
HUEM BBDKHBAEMOCTH TTAllMEHTOB B COOTBETCTBUU C
JICUEOHBIM PEIKUMOM U KOPPEKTHPOBKOH M0 HE3aBU-
CUMBIM (haKTOpaM MPOTHO3A.
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XapakTtepucTvKa naLunmeHToB
Patients’ characteristics

Ta6nuua 1/Table 1

Xapaxkrepuctuka/Characteristics umyrotepanus/ Xumnorepanu/ p
Immunotherapy (n=93) Chemotherapy (n=77)
My>xunasr/Men 61 (63,4 %) 42 (53,2 %) 0,16
Bospact (;iet)/Age (years) 65,5 (28,8-85,7) 63,7 (35,7-82) 0,74
ECOG
0 2 (2,5 %) 4 (5.2 %) 0,41
1 70 (75,3 %) 59 (76,6 %) 0,86
2 21 (22,6 %) 13 (16,9 %) 0,44
INepBuunas ormyxomns/Primary tumor
Kenynok/Stomach 72 (88,9 %) 64 (85,1 %) 0,44
CunxpoHHbIe MeTacTas3bl/Synchronous metastases 70 (75,3 %) 61 (83,6 %) 0,59
Jlokanusaius meracra3os/Metastasis location
[Meuens/Liver 46 (49,5 %) 27 (37,7 %) 0,06
Bprommna/Peritoneum 24 (25,8 %) 31 (40,3 %) 0,049
[Neuyens + Bprommaa/Liver + Peritoneum 6 (6,5 %) 7 (9,1 %) 0,57
Jpyroe/Others 17 (18,3 %) 12 (15,6 %) 0,69
UYucio opraHoB ¢ MeTacrazamu (trepsudHas onmyxoib)/Number of organs with metastases (& primary tumor)
1 19 (20,4 %) 13 (16,9 %) 0,69
2 54 (58,1 %) 52 (67,5 %) 0,1
3 u 6onee/3 and more 20 (21,5 %) 12 (15,6 %) 0,43
AnenokapruuHoma/Adenocarcinoma 82 (88,9 %) 60 (77,9 %) 0,09
HER2/neu
Tonoxwurensusrit/Positive 12 (18,2 %) 9 (13,2 %) 0,64
Hewussectro/Unknown 25 (29,0 %) 9 (14,3 %) 0,002
MSI/dAMMR 7 (13,7 %) 5(11,6 %) 1
Hewnssectno/Unknown 38 (45,1 %) 34 (48,0 %) 0,12
CPS
0 14 (21,5 %) 16 (34,0 %) 0,28
1-9 30 (46,2 %) 18 (38,3 %) 0,33
>10 21 (32,3 %) 13 (27,7 %) 0,53
HewussectHo/Unknown 28 (30,1 %) 30 (39,0 %) 0,25
«Taprernas» Teparms B [-11 muamn/First-and second-line targeted therapy
Tpacty3yma6/Trastuzumab 7 (7,0 %) 5 (6,6 %) 1
UKT/ICIs 0 10 (13,2 %) 0,002
Pamynmpyma6/Ramucirumab 31 (33,7 %) 17 (21,7 %) 0,03
BJIT/PFS
1 nuaus/First-line 5,1 mec/months 6,6 mec/months 0,26
11 muams/Second-line 3,8 mec/months 4.8 mec/months 0,014
IV u 6onee nunun/Fourth-and later lines 13 (14,0 %) 30 (39 %) 0,002
Xumuotepamus/Chemotherapy 13 (92,9 %) 14 (46,7 %) 0,006
Pamynupyma6/Ramucirumab 4 (28,6 %) 5 (16,7 %) 0,43
HKT/ICIs 0 24 (80,0 %) 0,0001
Hpyroe (Tpactyzymab-omran3uH, Peropadenud)/ 0 2(6.7%) 0.56

Other (Trastuzumab-emtansine, Regorafenib)

HpI/IMe‘IaHI/IeZ TaGJ’II/ILIa COCTaBJIEHA aBTOpaMH.

Note: created by the authors.
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Pwuc. 1. BepknBaemocTb 6€3 nporpeccmpoBaHus y naLMeHToB,
nonyyaswux VKT unu xummotepanutio.
[MpumeyaHue: pUCyHOK BbINOMHEH aBTOpamMu
Fig. 1. PFS of patients treated with ICT or chemotherapy.
Note: created by the authors

Puc. 2. O6Las BbKMBAEMOCTb Y NALMEHTOB,
nonyyaswwmx UKT nnu xummoTtepanuio.
[MpumeyaHune: pucCyHOK BbINONTHEH aBTOpaMu
Fig. 2. OS of patients treated with ICls or chemotherapy.
Note: created by the authors

Puc. 3. Bpems 6e3 nporpeccupoBanus B 111
nWHWUKM y nauuenToB ¢ MSI, nonyyaswmx VKT
Unu xummoTepanuio. MNMprmevaHns: naumeHTsb!

1-6 nonyyanu UKT, 7-11 — Tonbko xumunortepa-
nuto. Maymentos ¢ CPS>10 He GbIno,
CTpernka — OTCYTCTBME NPOrpeccupoBaHns Ha
MOMEHT MOoCneaHero HabniogeHns;
PVCYHOK BbIMOMHEH aBToOpamu.

Fig. 3. PFS in third-line therapy in patients with
MSI who received ICls or chemotherapy. Notes:
patients 1-6 received ICls and 7-11 received
only chemotherapy. There were no patients
with CPS>10, the arrow means the absence
of progression at the time of the last follow-up;
created by the authors
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Ananus rghpekmusnocmu neuenun

60 6cell zpynne nauueHmog

B cBsi3u ¢ Tem, uto nipu HazHaueHuu Tepanuu MKT
B 3 u O6osee muHUAX ypoBeHb CPS MOXET HE YUNUTHI-
Bathbcs, Mbl orleHuan BBIT u OB B 0o0mie#t rpymre.
Ananns nokaszai, uro BBII Obuto syumie B rpynme
xumuoTepanun, yeMm B rpynmne UKT (4,3 vs 2,4 mec,
p=0,12, OP 1,28, 95 % 111 0,94—1,76), 1 B OTHOIIICHUHN
OB nyudiue pe3ysibTarbl TakkKe ObUIH OTMEUEHBI Y
MAI[UEHTOB, MMOJTy4aBITNX XuMuorepamnuto (7,8 vs 4,8
mec, p=0,064, OP 1,35, 95 % AU 0,98-1,85), xots
He 3HaunMo (puc. 1, 2).

Hamu Obu1 mipoBeieH 0JHO(AKTOPHBIN aHAIN3
[IPU3HAKOB, BIusitoInX Ha OB (Tabm. 2), npu koTopom
HeratuBHOe BimsiHue Ha OB nmeni: Hanm4re Meracra-
30B B IICUCHB W/WITH OPIOIIHHY, TIEPCTHEBUTHOKIICTOU-
Hbli pak, BbII na Il nuann menee 4 mec u MSS.

[Tpu MHOTO(aKTOPHOM aHaJIM3E OBLIO TOKA3aHO,
YTO 3HAYCHHE UMEIN HaJu4He MepCTHEBUIHOKIIE-
tounoro paka (OP 0,56, 95 % 111 0,35-0,9, p=0,017)
M MeTacTasbl B revyeHp w/win Opromuny (OP 0,63,

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 93—-102

95 % AN 0,4-0,998, p=0,049). B cooTBeTcTBUU C
pe3yibraTaMi MHOTO(AKTOPHOTO aHalin3a ObLIU
BBIJICJICHBI 3 TIPOTHOCTHYECKUE TPYIIIBI, B KOTOPBIX
onuta ornenena s dexruBHOCTh KT B cpaBHEHUN
xumuotepanueit (tabn. 3). B pe3ymprare mokazaHo,
YTO HaJIM4Ke XOTs ObI OIHOTO (haKkTOpa HeOIaronpu-
ATHOTO MPOTHO3a 00yCIIOBINBAIIO HEIPPEKTUBHOCTD
ucnonb3oanus UKT.

Ananu3s sgpgpexmusnocmu neuenusn

6 3asucumocmu om skcnpeccuu PDL

y nayuenmos ¢ MSS unu neuszsecmuvim

CMamycom MuKpoCcameiumHoll

HecmaounbHOCMU

Anamzupys 3¢dexruBaocTh ipuMeneHust KT
WM XUMHOTEPANNUU B 3aBUCUMOCTH OT ypoBHs CPS,
ObUIO yCTaHOBIIEHO, 4TO ypoBeHb CPS HHKak HE OT-
paxan s¢dexruBHOCTh MpuMeHeHws KT B 111 muaIm
Tepanuu paka xkemyaka (taom. 4). OnieHka pe3yasTaToB
JIeYeHUs TIpH TIepBOM KoHTpoie 1o aanHbM KT mo-
Kazana, 4to y 74 % nauuenrtos, nonyyaBumx UKT,
Ob110 3adukcupoBaHo nporpeccuposanue (46 %
YMEpIH JI0 IepBOTO 00CIEeOBaHMs), B TO BpeMs Kak
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Ta6nuua 2/Table 2

OaHohaKTOPHbLIN aHanNM3 NPU3HaKOB, BIUSAIOLWMX HA OOy BbDKMBAeMOCTb
Univariate analysis of factors affecting overall survival

Xapaxrepucruka/Characteristics n OB, mec/OS, months p
Tlon/Gender
My>kunabr/Man 103 6,2 077
Kennuaesr/ Woman 67 6,0 ’
Bospact/Age
<60 48 7,6
0,69
>60 122 5,9
ECOG
0-1 135 6,7
2 34 4,1 0.74
[lepBuunas omyxois/Primary tumor
XKemynok/Stomach 136 6,2 0,54
KOII/GEJ 20 3,7
Meracra3bl/Metastases
Cunxponnsle/Synchronous 131 5,4 0.12
Mertaxponnsie/Metachronous 39 8,8 ’

Jloxamm3anus meractazos/Location of metastases

Ileuens/Liver 73 5.9 0,004
Bprommuna/Peritoneum 55 5,5 0,08
[euens + Bprommna/Liver + Peritoneum 13 7,7 0,09
Jpyroe/Others 29 9,7 Ped
Yuco opraHoB ¢ MeTactazamu (trepBuuHas onyxoib)/Number of organs with metastases (£primary tumor)
1-2 138 6,7 0.45
3 u 6onee/3 and more 32 3,9 ?
I'ucrorun omyxonu/Histotype of tumor
AI[CHOKapIII/IHOMa/Ad.eIIOCH.I'.Cinoma . 147 7,1 0.004
IlepcTHeBUIHOKIIETOUHBIH pak/Signet-ring cell carcinoma 23 4,1 ’
HER2/neu
Ionoxurensublii/Positive 21 49 031
OtpunarensHbii/Negative 115 7,1 ’
MSI/dMMR MSS/pMMR
MSI/dMMR 12 11,9
MSS/pMMR 86 6,2 0,07
0-9 78 6,7
0,88
>10 34 4,9
BBII 11 muann/PFS, second-line therapy
<4 mec/months 79 4,9 0,039
>4 mec/months 91 7,7

an/IMeanI/ICZ TabNMIa COCTaBIICHA aBTOpaMH.

Note: created by the authors.

CpeIy TMAIMEHTOB, MOTYYaBITHX XUMUOTEPAITHIO, TIPO-
TPECCUPOBAHKE OTMEUATIOCH 3HAUUTEIBHO peke (55,8 %
narueHToB, p=0,015) (Tabu. 5). Takum oOpa3om, u 1o
roka3arestro 3 EeKTHBHOCTH IPH IEPBOM KOHTPOJIE HC-
nons3zoBanue KT geMoHCTpupoBaio 3HAYMMO XY/IIITHE
PE3yABTATHI, YeM MPH MPOBEIICHUN XUMHOTEPATIHH.
Ananus sghpekmusnocmu mepanuu npu MSI
Hannume MSI ¢enoruna ycranoiueno y 11
manueHToB (6 — B rpymme UKT u 5 — B rpymme xu-
MUOTEpanuu). B rpynme manneHToB, MOMydYaBIIMX

98

XUMHoOTepanuio, 11k 1 ganee noxyvan MKT. Ouenka
MSI ¢enoruna ¢ ucnonszoBanueM I[P B rpymme
UKT BeimonHeHa y 4, B TpyIIe XUMHOTEPAITAN — Y 3
MalyeHToB. boyee HAMIANHO, B CBSA3U C HEOOJIBIIHUM
YHCIIOM HaOJIOCHUH, pe3ysbTaThl MPEACTaBICHBI B
BUJIe quarpammel (puc. 3). B kadectBe kputepus 2¢-
(heKTHBHOCTH OBLITO BEIOPAHO BpeMs 0€3 TIPOTrpecCH-
pOBaHUs, IS UCKITIOYSHHS BIUSHUS TTOCIEYIONIET0
neyenusi. Mennana BBII B o01ieii rpyrimne cocraBuia 4
mec. [Ipu cpaBuennn BBII u OB y nauuentos ¢ MSI/
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OrbIT PABOTbl OHKONTOMMYECKUX YYPEXOEHUI

Tabnuua 3/Table 3
AdpdekTnBHocTb UKT M XxummoTtepanmm B 3aBMCUMOCTU OT HanNnuua hakTopoB HEONAaronpUATHOro
nporHo3sa

The effectiveness of ICls and chemotherapy, depending on the presence of unfavorable prognosis factors

BBII (mec)/ OB (mec)/
Merox nesemms/ Therapy PFS (months) P OS (months) P
Her dakropos prcka/No risk factors
MKT/ICIs 16 59 U5 8,1 e
OP! 1,37 OP 1,23
95 % 95 %
Xumnotepamnust/Chemotherapy 11 6,1 U 0,6-3,2 10,7 IV 0,52-2,91
1 ¢axrop pucka/l risk factor
VIKT/ICIs 68 24 e 44 LI
OP 0,65 OP 0,61
95 % 95 %
Xumnorepanust/Chemotherapy 55 4,2 IV 0.45-0.95 7,8 JT 0,42-0,89
2 ¢paxropa pucka/2 risk factors
0,033 0,14
UKT/ICT 1.4 > 1 )
ICs ’ : OP 0,35 . OP 0,46
95 % 95 %
Xumnotepamnust/Chemotherapy 11 4,7 JIM 0,14-0,92 4,7 JIM0,19-1,27

INpumMevanue: TabnUNIa COCTAaBICHA ABTOPAMH.

Notes: OP = HR (hazard ratio); /I = CI (confidence interval); created by the authors.
Ta6bnuua 4/Table 4

AdbdekTnBHOCTL NpumeHeHnsa UKT unu xummnortepanumn B 3aBUCUMOCTU OT YpoBHsA CPS
The effectiveness of the use of ICls or chemotherapy depending on the level of CPS

BJIT (mec)/ OB (mec)/
e T Ly PFS (months) P 0S (months) P
CPS 0-9/Heunzsectro/Unknown
0,097 0,066
HKT/ICI 66 2,1 ’ 4,1 ’
° ’ OP' 0,73 : OP 0,71
95 % 95 %
Xumnorepanus/Chemotherapy 60 4,2 T2 0 510_1 06 7,7 TN 0 4921 02
CPS>10
UKT/ICIs 20 2.4 0,304 44 0,275
OP 0,68 OP 0,65
95 % 95 %
Xumnoteparus/Chemotherapy 12 4,3 T 0 3321 4 6,0 T 0 3_01 41

l'lpHMeanue: TabNUIa COCTaBICHA aBTOpaMH.

Notes: OP = HR (hazard ratio); /I = CI (confidence interval); created by the authors.
Tabnuua 5/Table 5

OueHka adhdpektnBHocT no KT npu nepBom o6cnegoBaHnm
CT assessment of effectiveness during the first follow-up

1* follow-up YMmepiu 10 nepBoro
Meron neueHus/
IIporpeccupoBanue/ Bes mporpeccupoBanusi/ p KOHTPOJISI/ p
Therapy . . : ¢
Progression No progression Died before 1% follow-up
UKT/ICIs (n=93) 74 % 26 % 46 %
Xumuorepanws/ 55,8 % 44.2 % 0,015 31,2 % 0,04

Chemotherapy (n=77)
IpumMeyanye: TabIMLA COCTABIECHA ABTOPAMH.

Note: created by the authors.
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dMMR, nonyuaBmux UKT (n=6) u xumuorepanuio
(n=5), npeumymectsa mpumeHerns KT mokazars He
yrmanock (BBIT - 3,4 u 9,7 mec, p=0,75,0B—- 11,9 u
13,0 mec, p=0,56).

Oocy:xneHue

B nacrosimee BpeMst B pekomeHgauusx PO npucyt-
CTBYET BO3MOXXHOCTH TPUMEHEHHs IeMOpos3ymada B
III 1 mocnenyOMUX JIUHUAX JICYCHUS Y NALUEHTOB C
(hyHKIHOHAIBEHBIM cTarycoM 110 mkane ECOG 0-2 u
skcpeccueit PDL1 CPS>1 [14]. 1o pexomeHmamumsm
RUSSCO Tonbko B 2024 1. npumenenne UKT B 111 u
MOCIIE Y FOIIIUX JIMHUSIX He 00cykaaercs [15]. B CIIIA
BO3MOXKHO NpUMeHeHue Bo 11 n nocnenyommx 1uHu-
X HUBOMyMaOa/mrmumumMymada y manueHTtoB ¢ MSI/
dMMR wnnn nem6ponuzymabda ¢ Beicokoit TMB (=10
myTauuii), pekomennanuu ESMO He npegycmarpursa-
1ot npuMeHenust UKT y aToli kareropuu naueHTos.

Hecmotpst Ha TO, 4TO IOCIIE IPOrPECCUPOBAHUS HA
2 TUHUSX JICYCHUS y TTAIUEHTOB C METACTaTHIECKIUM
pakoM KeJy/iKa MPOJOKEHHE MPOTHBOOITYX0IEBOM
Tepanuu B YacTH CIy4aeB SIBISIETCS ONpPaBIaHHBIM,
9Ta TOYKa 3pEHUS He yTBEpAMUIach OKOHYaTeabHO. Ha-
IVISLIHBIM [IPUMEPOM 3TOMY SIBIISIETCS OOJIBIIOE KOJIH-
YEeCTBO UCCIIE0BAHUI, B KOTOPBIX IPyIIa CPAaBHEHHUS
[0JTy4asa TOIbKO ONTUMAIIBHYIO MOJIEP>KUBAIOIIY IO
TEPaNuIo, U 3TO SBISAIOCH THYECKH OINPABIAHHBIM
(omHaKo HaJO UMETh B BUJY, YTO B OCHOBHOM HCCIIE-
JIOBaHUS MPOBOTWINCH B cTpaHax HOro-BocTouHoii
A3zun).

C 11e71b10 BBISIBIICHUS KATETOPUH MTALIMEHTOB, 3HAYH-
TeJIbHAs YaCTh KOTOPBIX MOIVIAa ObI IIOJIyYUTh I10JIb3Y
OT TIPOJIOIDKEHUSI TPOTHUBOOITYXOJIEBOTO JIEYEHHUS, B
pasHoe BpeMmst OIpeAessuInch (akTopsl porHosa. K
HEraTUBHBIM (aKTOpaM MOIJIM OTHOCHTHCS CTaTyc
no ECOG >2, ansOymun <40 /1, Bpems 1o mpo-
rpeccupoBanus Ha Il muaun neuenus <2,7 Mec, HA3-
koauddepeHpoBaHHble omyxoiu [16] wmu craryc
no ECOG >2, 3 30HBI MeTacTa3supoOBaHMsl, YPOBEHb
remorioouHa <10 /11, BpeMs Ha MPEALLEeCTBOBABILINX
muHux Jtedernst <10 mec [4]. Onenka ¢pakTopoB He-
0J1aronpUsTHOTO MPOTHO3a B POCCHICKOHN TTOMYIISIHN
TaKKe BBISIBUIIA CXOIHBIE (hakTopbl: cratyc o ECOG
>2, ypoBeHb remorioouna <10 /i u BpeMs 10 mpo-
rpeccupoBanus Ha [ muaum <5 mec [17].
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TY3 O6nacTHOI KMMHUYECKNIA OHKOMNOrMYeCKUiA AncrnaHcep

Poccus, 432017, 1. YnbaHOBCK, yn. 12 CeHTs16ps, 90

20IBOY BO «YnbsiHOBCKUIA rOCYAapCTBEHHbIN YHUBEPCUTET»

Poccus, 432017, r. YnbaHoOBCK, yn. JlbBa ToncToro, 42

Sdunmnan reBOY BO «BoeHHo-MeguunHckas akagemus um. C.M. Kuposa» MuHo6opoHbl Poccun
Poccus, 194044, r. CankT-lNeTepbypr, yn. Akagemuka llebenesa, 6

40rBOY ONO «Poccwuiickas MeamuUMHCKas akageMusi HenpepbiBHOMO NpodeccroHansHOro o6pa3oBaHms»
um. npod. A.C. EpmornoBa

Poccus, 107045, r. Mockea, Bonbliasa Cyxapesckas nnowagb, 3

S®OrBOY BO «Camapckuin rocyaapCTBEHHbIV MEAULMHCKUIA YHUBEepcuTeT» MuHagpasa Poccum
Poccus, 443099, r. Camapa, yn. Yanaesckasi, 89

AHHOTauusa

AxTyanbHocTb. Pak nuwesoaa (PI1) saenseTcs ogH1M n3 Hanbornee arpecCuBHbIX OHKONOrMYecknx 3abone-
BaHWI XenyaoYHO-KMLLIEYHOro TpakTa ¢ HebnaronpusaTHelM nporHo3om. [ns nevenus Pl rpyaHoro otaena
CTaHAapTOM SABNAETCH XUMMOrNyyeBoe nedeHve. [py nokanm3oBaHHOW opme Onyxonu OnTUMarnbHbIM
cyMTaeTcs MynsTUMOAanbHbIV MOAXOA, BKMIOYAKLWUA Ha NEPBOM dTane HeO0aablBaHTHYIO XMMUOMYYeEBYHO
Tepanuio (XJTT), ¢ nocneayoLwmMM XMpypruyeckuM BMeLLaTeNnbCTBOM, YTO MNO3BONSAET yNyYllnTb OTAANEHHbIE
pe3ynbsTraThl fied4eHns n obecnevmTb Ny4YLnid NoKanbHbIA KOHTponb. Hanbonee pacnpocTpaHeHHON cxemomn
xummony4yeoro neverus Pl B EBpone n Poccun siensietcst pexxum CROSS. Lienb nccnepoBaHus — U3y4ntb
3 PEKTUBHOCTL XMMMONy4eBor Tepanum B pexxume CROSS kak B kauecTBe npeonepaunoHHOro atana, Tak
1 B CaMOCTOSATENBHOM BapuaHTe, OLeHUTb OTAaneHHble pesynsraTthl obuen 1 6e3peunanBHON BbKMBaeMo-
ctn. MaTtepuan u MetoAabl. B peTpocnekTnBHoe nccnegoBaHme BKIoYeHbl naumeHTsl ¢ -1l ctagmnen paka
rPyAHOro oTAena NuLLIEBOAa, npoweaiune nedexve B ycrnosusx N'Y3 OKOL r. YnbsHoBcka B nepuog ¢ 1.01.19
no 31.12.23, Bcero 94 60nbHbIX, KOTOPLIM ObINO HaYaTo XMMUonyyeBoe neveHve B pexxume CROSS. B okoH-
YyaTenbHoe obcyxaeHwne BknodeHo 80 (85,1 %) naumeHToB, KOTOpbIE 3aBEPLUNM BCIO NPOrpaMMy feYeHns.
C6op AaHHbIX OCYLLECTBMANCS MO eQUHOMY MpoTokony. Pe3ynbTaTkl. YacTtota nonHoro natomopdonoru-
yeckoro otBeTa (TRG 1) no gaHHbIM onepauMoHHoro Mmatepuana cocrasuna 10/26 (38,5 %). OgHoneTHsaA
o6Last BPKMBaEeMOCTb Cpeayr OneprpoBaHHbIX nauneHToB coctaBuna 83,3 %, Toraa kak y HeonepupoBaHHbIX
naumeHToB — 71,7 %. TpexneTHsasa obLiast BbXKMBAEMOCTb Yy ONepUPOBaHHbLIX NauueHToB coctasuna 58,3 %,
y HeonepupoBaHHbIX — 50,9 %. OgHoneTHaA 6e3peLnanBHas BbPKMBAaEMOCTb CPEAM ONEPUPOBaHHbIX Mauu-
eHTOoB cocTaBuna 76,9 %, y HeonepmpoBaHHbIX — 63,5 %. TpexneTHas 6e3peunamBHasi BbKMBaeMOCTb cpeaun
OnepupoBaHHbIX NauneHToB coctaBuna 53,9 %, B TO BpeMs Kak y HEONepnpoBaHHbIX NauneHToB — 44,2 %.
3akntoueHue. Vcnonb3oBanne XJ1T B pexume CROSS nosBonseT AoCTUYb MOMHOrO oTBeTa bonee yem y
TPeTU NauneHToB. [okasaTeny BbKMBaeMOCTM BbILLE MPY UCNONMb30BaHUN TPEXMOAANBHOIO Noaxoaa.

KnioueBkle cnoBa: pak nuiieBoAa, XMMUoOIly4YeBoe fievyeHune, TopakanbHasa xupyprus, pexum CROSS.

#=7 ToHeeB EBreHun AnekcaHgpoBud, e.toneev@inbox.ru
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Abstract

Background. Esophageal cancer (EC) is one of the most aggressive gastrointestinal malignancies with a
poor prognosis. The standard treatment for thoracic EC involves chemoradiotherapy (CRT). For localized
tumors, a multimodal approach, including neoadjuvant chemoradiotherapy followed by surgery, is considered
optimal. This approach can improve long-term treatment outcomes and provide better local control. The
CROSS regimen is a commonly used chemoradiotherapy regimen for EC in Europe and Russia. Objective:
to evaluate the effectiveness of chemoradiotherapy with the CROSS regimen administered both preoperatively
and alone, as well as to assess long-term overall and recurrence-free survival rates. Material and Methods.
This retrospective study included patients with stage I-Il thoracic esophageal cancer treated at the Ulyanovsk
Regional Clinical Oncology Center from January 1, 2019, to December 31, 2023. A total of 94 patients began
chemoradiotherapy in the CROSS regimen. The final analysis included 80 (85.1 %) patients who completed
the entire treatment program. Data collection was performed according to a unified protocol. Results. The rate
of complete pathological response (TRG 1) was 10/26 (38.5 %). The 1-year overall survival rates in patients
undergoing surgery and in patients not undergoing surgery were 83.3 % and 71.7 %, respectively. The 3-year
overall survival rates in patients undergoing surgery and in patients not undergoing surgery were 58.3 %
and 50.9 %, respectively. The 1-year and 3-year recurrence-free survival rates were higher in patients who
received CRT followed by surgery compared to those who received CRT alone (76.9 % versus 63.5 % and
53.9 % versus 44.2 %). Conclusion. Chemoradiotherapy with the CROSS regimen was shown to achieve
a complete response in more than a third of EC patients. Survival rates were higher in patients undergoing

a three-modality approach.

Key words: esophageal cancer, chemoradiotherapy, thoracic surgery, CROSS regimen.

BBenenne

Pak mumesona (PII) sBiseTcss OgHUM M3 CaMBbIX
arpecCUBHBIX M TPOTHOCTHYECKN HEOIAroNpHUSATHBIX
3a00JeBaHMIA KETyIOYHO-KUIIIEYHOTO TpakTa. B PO
3aboneBaemoctb PIT B 2022 1. coctaBuia 5 956 HOBBIX
ciayyaeB, unu 5,28 va 100 000 nacenenus, cpenHui
Bo3pact 3aboneBmux — 65,4 roga [1]. B Poccun, kak
1 B IPYTHX Pa3BHUTHIX CTpaHaX, B IMOCIETHEE BPEMs
HaO0JII0aeTCs POCT CIIy4aeB aJCHOKAPIUHOMBI IH-
IeBOa. DTO MOXKET OBITh CBS3aHO C YBEIHMYCHUEM
Yyuclia MalueHTOB, CTPAJaloNuX ractpolsodare-
ATBHON pedUIIOKCHOM 0O0JIC3HBIO M OXKHUpEeHUEM [2].
[Iporuo3 misi METaCTaTHYECKOTO paka MHUIIEBO/A
oCTaeTcsl KpallHe HeOIaronpusTHBIM, a BbDKUBAC-
MOCTbH TIPH HEMETACTATHYECKOM 3a00JICBAHUN TAKKE
HEY/IOBIIETBOPUTENIbHA, HECMOTPS Ha JIOCTIKEHUS B
JIEKAPCTBEHHOM W KOMOMHUPOBAaHHOM JiedeHuu [3].
Jleuenne HEMETACTATHUECKOTO, ITOTCHIIMATEHO PE3EK-
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TabeJILHOTO pPaKa MUIIEBOJIA MO-TIPEKHEMY SIBIISETCS
CJIOHOU MEKIUCIUIUIMHAPHOM 3aaueil [4].

C momenTa nyonmukarun uccnempoBanus CROSS B
2012 r. craHmAPTHBIM TOAXOIOM K JICUYCHHUIO HEMETa-
CTaTUYECKOTo pe3ekTabesIbHOr0 paka MUIIEeBo/Ia CTaja
HeoaabloBaHTHAs xuMuonyuesas Tepanus (XJIT) ¢
no3oi ooyuenus 41,4 I'p B Teuenne 4,5 Hen 1 napai-
TeTpHBIM BBeZieHHeM KapoorutatuHa (AUC) 2 mr/mun/
MUH U nakiauTakcenaa 50 mr/m, B 1, 8, 15, 22 1 29-i aan
(pexxum CROSS). Pesynbrate uccnenosanust CROSS,
MOATBEep kK IeHHBIC uepe3 5 u 10 5ieT, moka3eBaroT 00-
LIYI0 BBIKHMBaeMOCTh uepes 1, 2, 3, 5 u 10 net, paBHyt0
82,67, 58,47 138 % cCOOTBETCTBEHHO, IO CPABHECHUIO
¢ 70, 50, 44, 34 u 25 % B KOHTPONBHOU rpymIe [5].
OpnHako pe3yabTaThl MPOBEACHHBIX MEKTyHAPOIHbIX
HCCJEI0BAaHUI HE BCErJa B PEajbHOCTH COBIAJAIOT
C MepBOHAYATILHEIM HcclienoBaHneM. CyIecTBYIOT
HEYIOBIETBOPUTEIbHBIC PE3yAbTATHl MPUMEHECHUS
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cxembl CROSS, HecMoTpsl Ha TIIATENIbHBIA OTOOP
MAIMeHTOB Ha JAHHBIN BH/]I JICUCHUS.

Lesb ucciieoBaHust — MPeICTaBUTh COOCTBEH-
HBIE PE3yJBTaThl IpUMeHeHUs cxeMbl teaeHust CROSS
y O0JIBHBIX pakoM nuiieBosa B ycnosusax I'Y3 OKO/
I. YIbAHOBCKA 3a 5-JIETHUMN MEPUOI.

MarepuaJj 1 MeTObI

B nepuonc 1.01.19 no 31.12.23 MynbTHAXCUUILIN-
HapHBIM KOHCHJIMYMOM, B COCTaBE XMMHUOTEPAIeBTa,
paauoTeparneBTa 1 TOpakajabHOIO XUpypra, 94 nanueH-
Ta C HEMETacTaTHYECKUM PaKOM IPYJHOT0 OT/Aesa IH-
111eB0/1a OBIIM HAIPaBJICHBI HA XUMHOJLY4EBOE JICUCHHE
B peskume CROSS, ¢ periennem 06 omneparuu nocie
3aBepireHus gedenns (Tabm. 1). [lnarnos ycraHoBieH
Ha ocoBannu PIJIC ¢ Ouorcueid, MyIsTUCTTUPATTBHON
KOMIIBIOTEPHOM TOMOTrpaduy ¢ KOHTPACTHBIM yCHJIE-
HueMm (MCKT), no nokazanusm BeimomnHsiack PIJIC ¢
DY C s orieHKH opaxeHns TuM(oy3I0B cpegocTe-
Hus, [I9T-KT m1st yrouHeHus: pacrnpocTpaHEeHHOCTH
OITyXOJIEBOTO IIPOIECCa U MCKIIIOUCHHUS OTJAJICHHbIX
MeTacTa3oB. CTaupoBaHue IPUBEACHO COITACHO 8-
penakimu The American Joint Committee on Cancer
(AJCC). Ha ¢one npoBonumoro neueHus 14 (14,9 %)
MAIMEHTOB HE CMOIJIN 3aBEPILINTh KyPC 10 OObEKTHB-
HBIM IIprarHaM (Tadm. 2), a 80 (85,1 %) — 3aBepiumim
JICYEHHE B ITOJTHOM 00bEMeE.

Bcem 00bHBIM IPOBOAMIIN HEOAIBIOBAHTHOE XH-
MHOJIy4Y€BO€ JIEUEHHUE: AUCTAHLMOHHAS palOTepays
B pazoBoii go3e 1,8 I'p 3a ¢paxmuro, CO/l 50,4 Ip,
Ha PoHEe exxeHeneTbHON XuMuorepanuu. OomydeHune
npoBoauH cortacHo mporokonry RTOG: CTV Ha 4 cm
Boie/Hmxe GTV (Buaumoit omyxomnu) U Ha 1,0 cM B
paauaIbHOM HalpaBIeHUH (C UCKITIOYEHUEM KpUTHYE-
CKHX OPraHoOB — Cep/Ilia, COCYI0B, KOCTHBIX CTPYKTYP)
wioc paBHoMepHoe paciupenue PTV na 0,5-1,0 cm
(B 3aBHCHUMOCTH OT BBIOPAHHOTO ammapara) ¢ mocie-
JYIOIIMM OHOPOAHBIM PABHOMEPHBIM PACIIUPEHHEM
Ha 0,5-1,0 cm Bokpyr GTV B TeUeHUE TOCTICTHUX TPEX
¢bpakuuit, o 50,4 I'p. Pexxum monmmxumuorepamnuu
BKJIIOYAJI B ce0s CIEAYIOUIYI0 CXeMY: MaKJINTaKCel
50 mr/m? + kap6oruiatud AUC 2 exeHelesbHO BO
BpeMsl JIy4eBOH Tepanuu. AHalu3 HeXeJIaTelbHbIX
ABJICHUM MPOBOAMICSA cornacHo mkaie Common
Terminology Criteria for Adverse Events (CTCAE),
pa3zpaboranHoil HanmoHanbHBIM HHCTUTYTOM paka

(NCI).

CTaTUCTUYCCKUI aHAIIN3 TIPOBOIWIICS C HCIIOJIB30-
BanueM nporpammel StatTech v. 4.2.0 (pa3paboTunk —
000 «Crartex», Poccus). BepkuBaemocTs olieHHBa-
1 ¢ ucnonb3oBaHueM metona Kamnnana—Meiiepa.

Pe3yabTarsl

Ha done xumuonyuesoro neuenust y 56/80 (70 %)
MallMeHTOB OTMEUEHa OCTpas reMaToloTudecKas
TOKCHUYHOCTH (Tabi. 3), KOTOPYIO yIalioch CKOPPEK-
THPOBaTh, HE MPEKpaInas JeueHue. AHEMHUS THKEII0H
CTeleHu, moTpedoBaias remorpancdysun, 3aduk-
cupoBana y 1 (1,2 %) manuenTa, B nampHEHIIIeM Ha
(oHe NedeHus y JAaHHOTO IMAlMeHTa COXPaHsIIach
aHeMHUs JIETKOW cTemeHu. Jlelikomenus Ha (oHe
Jie4eHns oTMedeHa y 27 MalnueHTOB, 4TO TeM He
MEHee He MPUBEIO K OTCPOUKE MPOBEACHUS Kypca
XUMHUOTEPAIIUU, TAaHHOE OCIIOKHEHUE KYMHPOBaHO
Ha3HAuYCHHEM TPaHyJIOMUTapHO-MaKpOQaraabHOTO
KOJIOHHECTUMYITUPYIOIIETo (pakTopa («JIeHKOCTHMY),
DIIIOKOKOPTUKOCTEepouaoB. Y 51,2 % manueHToB BhI-
SIBJICHBI COYETAaHHBIE OCJIOKHEHUS, KOTOPhIE OBLITH
cKoppekTupoBaHbl. PazButue neiikonenuu IV cre-
neHu ¢ (peOpnIHbHON HEUTpOTIeHnel OBLIO OTMEYEHO
y 4 ManMeHToB, YTO CTAJI0 MPUYUHON MpepbIBaHUS
JIEYEHHUsI C IeJbI0 MEIMKaMEHTO3HOU KOPPEKIINHU
(Tabm. 2).

CTpyKTypa HEreMaroJIorH4ecKuX OCIO0KHEHMM
npezacrasieHa B Tadn. 4. KynupoBaHue BblleyKa3aH-
HBIX CHMIITOMOB TIPOBOAMIIOCH COTTIACHO PEKOMEH/1a-
nsiMm AOP (Accormariuu onkooroB Poccun).

SIBnenus nporpeccupoBanus aucharuu Ha GoHe
nedeHus: orMedeHsl y 63 (78,7 %) nanuenTos, y 17
(21,3 %) napacranus gucharun He Obut0. Cremyer
OTMETHUTB, UTO Yepe3 2—3 Hel 110 3aBEePIICHUN JICUCHUS
34 (42,5 %) OONBHBIX OTMEYAIIH PETPECCUIO BBIPAKEH-
HocTH nucarun. Y 4 manueHtoB ¢ aucdaruei 1V
CTENeHW BO3HUKIIW IMOKa3aHUs s (OPMUPOBAHHUS
MATATEIHFHOW TaCTPOCTOMBI, U OHU OBUIH CHSITHI C
neyenus (Tabm. 2).

[Mocne XJIT, B cpoku ot 4 10 6—7 HEA, TPOBOIUIH
KOMIUIEKCHOE HCCIeloBaHue Al OLeHKU 3P ek-
TUBHOCTHU JieueHusi, kotopoe Bkitodaio MCKT c¢
BHYTPHUBEHHBIM KOHTpacTHBIM ycwmieHuem u OIJ[C
¢ Opamr-Onornicueld Al TOATBEPKACHUS HAIUUYUS

94 mammeHToB/patients

—

P~

JluHaMugeckoe
Xupyprageckoe
neqyeHue/Surgical Ha6$?52m ¢
treatment surveillance
n=26 (2757%) n=38 (40,4%)

IIponomxenue Ortka3 OT MPOJOJDKEHHL
nedeHus/ CIEIMATBHOTO
Continuation of neqenus/Refusal to
chemotherapy continue specific treatment
n=16 (17%) n=14 (14,9%)

Puc. 1. PacnpegeneHue 6onbHbIX MO rpynnam B 3aBUCMMOCTU OT AarnbHeLIEero neveHust. NpumedaHme: pucyHok BbINOSIHEH aBTopaMu
Fig. 1. Distribution of patients by groups depending on further treatment.
Note: created by the authors
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Ta6nuua 1/Table 1

KnuHunyeckue AaHHble NauueHTOoB, 3aBepLUUBLLUUX JIle4YeHne
Clinical data of patients who completed treatment

ITokazarenu/Parameteres
ITon/Gender
Bospacr, net/Age, years

l'ucronornuecknii Tun/Histological type

AnenokaprurHoMa/Adenocarcinoma
[TockokieTo4HbIi pak/Squamous cell carcinoma

Kareropuwn/Category
Kenckwmii/Female 17 (21,2 %)
Mysxckoit/Male 63 (78,8 %)
61,08 = 7,22

9 (11,2 %)
71 (88,8 %)

[IpotskeHHOCTH OMyx0su, MM/ Tumor size, mm 60,75 + 24,12
NMT/BMI, Me 22,39 [20,09; 24,46]

I 2 (2,5 %)
II 34 (42,5 %)
Cranus/Stage I 43 (53.8 %)

v 1 (1,2 %)

cTl 2 (2,5 %)
cT cT2 36 (45,0 %)
cT3 42 (52,5 %)
cNO 33 (41,2 %)
N cN1 25 (31,2 %)
cN2 21 (26,2 %)

cN3 1 (1,2 %)
. Cpenusist tpets/Middle third of esophagus 48 (60,0 %)
Jloxamusauns omyxomn/Tumor location Hmxasis pets/Lower third of esophagus 32 (40,0 %)
Het/None 16 (20,0 %)
. Jucdarus I-1I/Grade 1-2 41 (51,2 %)
Hpcarns/Dysphagia Tlcdarms 111/Grade 3 20 (25,0 %)

Hucharus [V/Grade 4 3 (3,8 %)

ComnyTtcrBytomras nmaronorus/Concominant diseases

. Het/No 26 (32,5 %)
I'B/Hypertension Ta/Yes 54.(67.5 %)
XCHO/CHFO 46 (57,5 %)
XCH/CHF XCHI1/CHF1 22 (27,5 %)
XCH2/CHF2 12 (15,0 %)
Het/No 59 (73,8 %)
MBC/HD Ha/Yes 21 (26,2 %)

IMpumeuanns: UMT — unnexe maccs! Tena; ['b — runepronnueckas 6onesns; XCH — xponudeckas cepiedHast HetocTarouHocTs; UBC — nmemide-

cKkast 60JIe3Hb cepana; Ta6J'II/II_Ia COCTaBJIEHA aBTOpaMH.

Note: BMI — body mass index; CHF — chronic heart failure; IHD — ischemic heart disease; created by the authors.

pesuayanbHON omyxonu. [Ipu Hanumuuu mMogo3peHus
Ha TIOpaXCHUE MEIMACTHHAIBHBIX JUMQOY3IIOB, O
JAHHBIM paHee BBHITOTHECHHBIX UCCIEIOBAHUH, BBIION-
Hsmeh OIJIC ¢ DY C u TpaHc-nHIEeBOIHAS OHOTICHS
rmapal3odareasbHbIX TUM(POY3IIOB.

Bce manmenTsi moce 3aBeprinennst XJIT 6butm pasz-
JIeTICHbI Ha cIeAyIolIre Tpynmsl (puc. 1):

- | rpynna — nauueHThl, KOTOPHIM BBIIOJIHEHO
PaauKaIbHOE XUPYPIUUECKOE JICUCHUE;

- Il rpynima — maruenTsl, y KOTOPBIX 110 TaHHBIM 00-
cnenosanus (MCKT ¢ BHyTpHBEHHBIM KOHTPaCTHBIM
ycmnenuem u OIJIC ¢ obsi3arenbHON Onoricueld, npu
MTOJTyYeHUH COMHUTENBHBIX JTAaHHBIX Ui Ooiee Tod-
HOTO HMCKIIIOYEHHUS HAJM4UUS PE3UIYaTbHON OIyXOIn
npoBoamwiack [I1IT/KT Bcero Tena) ObUIH MOTYYEHBI
JAHHBIE O TIOJIHOM KIIMHWYECKOM OTBETE; OOJIbHBIM
ATOH TPYIIIBI OBLIIO MPEIOKEHO OTIEPaTUBHOE Jieue-
HUE, C IPEAYIPEKICHUEM O BOZMOKHBIX ITOCIIE0nepa-
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LIMOHHBIX OCJIOKHEHHSIX M PUCKaX, II0CJIE YeTo JaHHasl
KaTeropusi 0TKa3ajach OT OIEPAaTHBHOIO JIEUECHUS B
MOJIB3y CTPOTO TUHAMHUYECKOTO HAOJIIOAEHHUS B YCIIO-
Busix ['Y3 OKO/I;

- III rpynna — mauueHTsl, y KOTOPBIX 1O KIMHUYE-
CKUM HCCJIE0BaHUAM [10Ty4EHBI JaHHBIE 32 HAIUIHE
pe3uayaTbHON OMyXOH (M HATMINE KIMHUICCKUX U
AHECTE3MO0JIOIMYECKUX TPOTUBOIIOKa3aHUM JUIs pajiu-
KaJbHOTO XHPYPTUYECKOrO JICUCHHUs) MU Iporpec-
CHPOBaHHUE OIyXOJIEBOI'O MPOLECCa; ITUM OOIbHBIM
Ha3HaueHa CUCTeMHas Tepanus B COOTBETCTBUH C Cy-
HIECTBYIOIMMMHU KIMHUYECKUMHU PEKOMEHIAUAMU;

- IV rpynmna — nmanueHTsl, CHITHIE C JICUEHUS Ha
(hone npoBonumoit XJIT BBUIY pa3BUTHS HEKOPPH-
TUPYEMOU TOKCHIHOCTH (TalII. 2).

Br16op 00beMa XHpYpruueckoro BMenaresibCTa
(onepanust JIptonca wnmm Mak-KprosHa) 3aBucen ot
JIOKaJIM3aL1H1 OITYXOJIU B ITUILEBOJC: IPH JIOKATH3ALHN

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 103-113
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Ta6nuua 2/Table 2

AHanus npu4mH npekpaweHnA/NPUOCTaHOBKM JIeYeHUs
Analysis of reasons for treatment discontinuation/interruption

IIpuumnna/Reason

Hucoarus IV crenenn/Grade 4 dysphagia
Cromarur III-1V crenenn/Grade 3—4 stomatitis

I'emaronormyeckue ocnoxxHeHus/Hematological complications
Hedporokcuueckue ocnoxuenus/Nephrotoxic complications
Iemaronormyeckue ocnoxxuenus/Hepatological complications

KpoBoreuenue u3 omyxonu/Tumor bleeding
HpI/IMe‘{aHI/ICZ Ta6J'II/ILIa COCTaBJICHA aBTOpaMH.

Note: created by the authors.

KommuectBo 60mbHBIX (n=14)/Number of patients (n=14)
4 (28,5 %)
1(7,2 %)
4 (28,5 %)
3 (21,5 %)
1(7,2 %)
1(7,2 %)

Ta6nuua 3/Table 3

FemaTonornyeckme ocrnoxHeHuUs
Hematological complications

ITokaszarenu/Parameteres

KommuectBo 60pHBIX/Number of patients

Awnemus 1o nedenus/Anemia before treatment

Her anemun/No anemia
Anemus Jjierkoii crenenn/Mild anemia
Amnemus cpenHeii crenean/Moderate anemia
AHemus TSDKEIIOH crernenn/Severe anemia

64 (80,0 %)
14 (17,5 %)
1(1,2 %)
1(1.2 %)

Amnemns Ha poHe nedeHus/Anemia during treatment

Her anemun/No anemia
Jlerkoit crenenn/Mild
Cpenneii crenernn/Moderate
Tsoxenast/Severe

45 (56,2 %)
28 (35,0 %)
6 (7,5 %)
1(1,2 %)

Jletikonenus/Leukopenia

Her netikonennn/No leukopenia
I crenenn/Grade 1
II cremens/Grade 2
III crenens/Grade 3

25 (31,2 %)
10 (12,5 %)
18 (22,5 %)
27 (33,8 %)

TpombonuTonenus/ Thrombocytopenia

Her tpom6onnTonennu/
I crenenun/Grade 1
II crenenn/Grade 2

61 (76,2 %)
18 (22,5 %)
1(1,2 %)

Couerannsle ocioxaenns/Combined complications

Ja/Yes
Her/No

HpnMeanue: TabNUIa COCTaBICHA aBTOpaMu.

Note: created by the authors.

B HIDKHEW TPETH MUIICBOJA BBIMOIHIIOCH BMEIIa-
TEJNbCTBO B 00beMe omepauuu Jlbrouca (n=8), npu
pake CpeTHerpyIHOTO OT/AeIa BBIOOP JIeTali B TIOIb3Y
oneparmn Mak-Kprosna (n=18). IIpu sTom y Bcex
MAIMeHTOB, KOTOPBIM BBITIOJHEHA oniepalus JIbtonca,
ObLTa TMarHOCTUPOBAHA aJICHOKAPIITHOMA.

UYacTora momHOTO OTBeTa MO Tumor regression
grading (TRG) no gaHHBIM TTAHOBOTO MOP(HOIOTH-
YECKOI0 MCCIIEJ0BAaHNs COCTABMUIIA: IIOJHBIM OTBET |
crenenu mo Mandard — 10 (38,5 %), II crenenn — 3
(11,5 %), -1V crenenn — 13 (50 %) marueHToB.
OrcytcTBue 3(pdexTa OT MPOBEACHHOTO JICUCHHS HE
otmeueHo. ClielyeT OTMETHUTD, YTO U3 13 marnueHToB
C HCIIOJIHBIM OTBETOM Ha JieueHue Obuto 6 (23 %)

CUBUPCKIM OHKONOTMYECKNW XKYPHAT. 2025; 24(3): 103-113

41 (51,2 %)
39 (49,8 %)

OOJIEHBIX C HAJMYUEM ITOJTHOTO perpecca Ormyxolii B
nueBozae (ypT0) u MukpomeracTazamu B 1apal’3o-
(areanbupix TuMdoysnax (ypN+).

JL1st OTIeHKH OTHaNIeHHOH Y PEKTUBHOCTH TAITHCH-
TBI OBLIIA pa3aci€Hbl Ha ABC I'PYIIIIbI B 3aBUCUMOCTH
oT crioco0a MPOBOIUMOTO JICUEHHS: TPUMOJAIBHON
Tepanuy (XMMHOIY4EBOC JICUCHHE U ONeparys) Win
OMMOATPHOTO KOHCEPBATUBHOTO JIeUeHUs (TOIBKO
XJIT). N3 ananu3a OBIIN UCKITIOYCHBI MMAIlHCHTHI,
KOTOpBIE HE 3aBEpIIWIM XMMHUOIYYEeBOE JICUCHHE, a
TaKKe MalMeHThbl, yMepIIie B PaHHEM Iocieonepa-
ITUOHHOM TIEPHO]IE.

OnnomeTHss 00IIas BEDKUBAEMOCTDh y OIEPH-
POBaHHBIX MAIMEHTOB paBHsIACh 83,3 %, y Heome-
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Puc. 2. MNMokasartenu obuier n 6e3peunanBHON BbIXKMBAEMOCTM B 3aBUCUMOCTM OT BUAA NEYEHNS.
MprMeyaHne: pucyHOK BbINOMHEH aBTOpPamMu
Fig. 2. Overall and recurrence-free survival rates depending on the type of treatment. Note: created by the authors

Tabnuua 4/Table 4
CTpyKTypa HereMaTonorm4yeckux oCroXxXHeHun

Structure of non-hematological complications

INoka3zarenu/Parameteres KonnuectBo 6oipHbIX/Number of patients

Hedpotokcuunocts/Nephrotoxicity

Her/No 66 (82,5 %)
1 crenenn/Grade 1 14 (17,5 %)
I'enarorokcrmunocts/Hepatotoxicity
Het/No 52 (65,0 %)
1 cremenn/Grade 1 25 (31,2 %)
2 crenenn/Grade 2 3(3,8%)

Tommota I-1I ctenenn/Nausea (Grade I-1I)

Het/No 49 (73,1 %)
Ha/Yes 18 (26,9 %)
PBora I-II ctrenenu/Vomiting (Grade I-1I)
Her/No 62 (77,5 %)
Ha/Yes 18 (22,5 %)
Opunodarust [-11 crenenn/Odynophagia (Grade I-11)

Het/No 58 (72,5 %)

Ha/Yes 22 (27,5 %)
Cromarur I-11 crenenn/Stomatitis (Grade I-1I)

Het/No 64 (80,0 %)

Ha/Yes 16 (20,0 %)
330¢arut I-1I crenenn/Esophagitis (Grade I-1I)

Her/No 49 (61,3 %)

Ha/Yes 31 (38,8 %)
Snuaepmur -1 crenenu/Dermatitis (Grade I-11)

Her/No 59 (73.8 %)

Ha/Yes 21 (26,2 %)

Couerannsle ocnoxuaerns/Combined complications
Her/No 36 (45,0 %)
Ha/Yes 44 (55,0 %)

HpI/IMB‘IaHI/IeZ Ta6n1/1ua COCTaBJIEHA aBTOpaMH.

Note: created by the authors.
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OrbIT PABOTbl OHKONTIOMMYECKUX YYPEXOEHUIA

pUpOBaHHBIX ManueHToB — 71,7 %. TpexseTHss
o0masi BEDKHBaeMoCTh coctaBuna 58,3 u 50,9 %
COOTBETCTBEHHO (pHC. 2). AHATOTUIHBIC PE3YITBTATHI
HaOMIOAAIOTCS M B OTHOIICHHH O€3pEeIMIMBHON BbI-
xuBaeMocTd. OmHONETHSS Oe3peUINBHAS BBIKH-
BaeMOCTh Yy OIIEPHPOBAHHBIX MAI[USHTOB PaBHSJIACH
76,9 %, y HeonepupoOBaHHBIX ManUeHTOB — 63,5 %.
Tpexunernsist Oe3peuanBHAs BbBDKUBAEMOCTh — 53,9
n 44,2 % cootBercTBeHHO (puc. 2). [Ipu 3 ToM aHanus3
BBDKHBaEMOCTH C UCTIOIb30BaHMEM log-rank Tecta He
MOKa3ajl 3HaYMMBIX pa3indruil MEXTy OTepHUPOBaH-
HBIMH ¥ HEOTIEpPHPOBAHHBIMHU IMallMEHTaMHU. 3Haye-
Hue x> ans obreit BebkuBaeMoctu coctaBuio 0,189
(p=0,664), aTo yKa3bIBaeT Ha OTCYTCTBHE 3HAYMMBIX
pasnuuauii MeX Iy rpymmnamu. s 6e3penIuBHON BBI-
JKMBAEMOCTH 3Ha4deHue x> cocrasmio 2,184 (p=0,139),
YTO TaKXe HE CBUAETEIBCTBYET O HATMUNHU 3HAUUMBIX
pazmmuanii. Takum 00pa3om, HECMOTPSI Ha Pa3IUIHs B
a0COJIOTHBIX 3HAYEHHUSIX MTOKa3aTeNeil BEBHKHBAEMOCTH,
CTaTHCTUYECKHH aHaJIN3 He TIOATBEPANI 3HAUNUMOCTb
3TUX Pa3IUUUH.

Ob6cy:xnenue

B ananusupyemoii koropre nanueHToB U3 94 Hauas-
X jeyeHue Toibko 80 ynasoch 3aBepLIUTh MOIHO-
CTBIO BECh LIMKJI JICUSHHS, BKITIOUAIOIINN B ce0s Kypc
mydaeBoit Teparmuu COJ] 50,4 I'p u 5 exeHEeneIbHBIX
KypcoB xuMuorepanuu. YersipHaauars (14,9 %) na-
LIUCHTOB OBLIM CHATBI C JICYCHUS BBUJY Pa3BHBIIUXCS
HE)KeJaTeIbHBIX ABIeHUH. KonuecTBO 3aBepIIMBIIIX
JIeYeHHE IO CPABHEHUIO C JJAHHBIMU OTE€YECTBEHHBIX U
3apyOeKHBIX aBTOPOB SIBIISICTCSI COMTOCTABUMBIM. B uc-
cienoBannu L. Cooper et al. [6] moka3aHo, 4to u3 165
MAIMeHTOB, HAYaBIINX JICYEHHUE, 3aKOHYUIIN BCIO ITPO-
rpammy ToJbKo 82 %, 17 (8 %) marmeHToB MpeKpaTiTn
tepamuio u 19 (9 %) moTpe6oBanoch CHIKEHUE TO3BI
BBHUJY BBIpaKEHHOU HemepeHocumocTu. [lokazarenu
3aBEPILEHUS JICUCHHS 3HAYUMO HE PA3TUYAIUCh MEXTY
BO3pacTHBIMU rpymmamu (p>0,05) .

B xoropre nanuenTos, 3apepumBiunx XJIT u koto-
PBIM B ITOCJIEAYIOLIEM BBITIOJIHEHA Onepanus, 1-1eTHss
0011ast BEDKHBAaEeMOCTE cocTaBuna 83,3 %, 3-neTHss
0011ast BBLKUBaeMOCTb — 58,3 %, 4TO SBIISICTCS COTIO-
CTaBUMBIM pesyibraToM B uccienoBannn CROSS, B
KOTOPOM IT0Ka3aTelib 3-JieTHeW 001Iel BBKHBaeMOCTH
coctaBui 58 %. [7]. IIpu cpaBHEHNHN XapaKTEpPUCTUK
MMaIMeHTOB HaIel KoropThl 1 uccnenoBannss CROSS
MOXKHO 3aMETHTb 3HAUNTEIHHBIC PA3TUIHSI B CTOPOHY
Xy[IINX MapaMeTpoB. Bo3pacT manueHToB cOCTaBUII
61,08 £ 7,22 rona, Toraa Kak B OpUrMHAILHOM UCCIIE-
JIOBAaHUH CPETHUH BO3PACT OOIBHBIX cOCTABIsIT 60 JIeT.
C ydueTom paHee OnmyOINKOBAHHBIX TaHHBIX U3BECTHO,
YTO MOXKUJION BO3PACT H, CIICI0BATEIbHO, OoJiee Xy/I-
mue QyHKIMOHATIbHBIE XapaKTePUCTUKH HETaTHBHO
BIIUSIIOT HA ITOKA3aTeNd BEDKUBAeMOCTH O0NBHBIX P11
[8]. Takxe crmemayeT y4ecThb, UTO B MPEACTABICHHOM
uccnenoBanuu y 21 (26,2 %) nmanuenta ormeueH cN2
craryc, y 1 (1,2 %) — N3, Torma xak B UCCIIEIOBaHHUE
CROSS 0bpUIM BKJIIOYEHBI TONBKO TamueHTsl ¢ N1.

CUBUPCKIM OHKONOTMYECKNW XKYPHAT. 2025; 24(3): 103-113

OpnHako cieryer yuecTh, UTO B OpUrHHAJIbHOM HCClle-
JOBaHUHU cTpaTH(UKAHs TUM(OY3I0B BHIIOIHATIACH
cornacHo kinaccupukanuu TNM 6-ro mepecMoTpa, u
CJIOXHO CIIENIaTh BBIBOJ, CKOJIBKO ObI ObLIIO ITALMEHTOB
¢ N2, eciit BBITTOJIHUTH IEPECMOTP UCCIIET0BAHMS CO-
1acHO HOBOM Kiaccugpukanuu TNM.

Ho3za nmyueBoit Tepanuu nipu PII Bapeupyet, no
JIAaHHBIM pa3HbIX aBTOPOB, 0T 41,4 I'p B ucciienoBaHun
CROSS no 46 I'p B uccnenoBannu dassl 11 NEO-
SCOPE [9, 10]. B meraananu3se Y. Liou et al. [11]
MOKa3aHo, YTO MOBBIIIEHUE 40361 10 60 ['p ymydmaer
BBDKMBAEMOCTh IPU IUIOCKOKJIETOUHOM paKe IHIIe-
BO/Ia, TOT/a KaK MpH aJeHOKaApPIMHOME 3HAYUMBIX
NPEUMYIIECTB HEe HAOII0AT0Ch.

B pannomusupoBannom uccienosanuu 111 dazer
ARTDECO, mocBsIIeHHOM JICUeHUIO Heornepadels-
HOTO paka IMUIIeBOAa, CpaBHUBAINCH 10361 50,4 I'p Ha
NEPBUYHYIO OMYXOJb U TpUIIerapume JuMparuye-
cKue cocynsl 3a 28 dpaxuuii ¢ 61,6 I'p Ha mepBUYHYIO
omyxonb Ha ¢ore XT [12]. ABTOpHI MoOKa3ad, 4To
yBEJIMUYEHHE J03bl HE YIIyUIINIO BBKUBAEMOCTh 0€3
JIOKOPErHOHAPHOTO MPOTPECCUPOBAHUS MPH TIIOCKO-
KJIETOYHOM paKe M ajieHoKapuuHoMe. Takxke He BbI-
SIBJICHO OOIIIETO YITy4lIeHHUs BBDKHBaeMOCTH. OIHAKO
3-J1eTHSA BBDKUBAEMOCTb 0€3 JIOKOPEIMOHAPHOTO IIPO-
rpeccupoBaHus cocTaBmia 52 % B CTaHAApPTHOU IPyTI-
ne 1 59 % B rpynne 61,6 I'p (p=0,08), uTo yka3biBaeT
Ha TEH/ICHIIMIO K YIYYILIEHUIO MECTHOTO KOHTPOJIS IPH
MOBBIIICHUN J03bl. DTOT Pe3yNbTaT MOAPA3yMEBAcT,
9TO HEOOIBIIIOE YBETTHUEHHUE OyCTeP-T03bI MOJKET 3Ha-
YUTEJIBHO YIyUYIUTh JIOKOPETHOHAPHBIN KOHTPOJIb. B
JPYroM paHI0MHU3UpoBaHHOM HccienoBanuu 11 dasbl,
CONCORDE, cpaBauBanucs 10361 50 I'p 3a 25 dpax-
it m 66 ['p 3a 33 dpaknuun Ha omyxoib u 40 [p — Ha
nopakeHHbIe TuMpoy31bl. MccnenoBanne He mokasa-
JI0 IPEUMYLIECTB B BBKHBAEMOCTH 0€3 JIOKaJIbHOTO
MPOrpPEeCcCUPOBAHNS, MEINaHa JIOKOPETHOHAPHOH BbI-
YKUBAEMOCTH 0€3 TIPOTpeCcCHpOBaHUs cocTaBmia 16,2
u 18,4 mec coorBercTBerHO (p=0,88). [Ipumedarenn-
HO, 4TO B IpymIiie OOJIbHBIX, MOJYYHUBLIMX BBICOKHE
JI03bI, HAOJIO/IATACh MTOBBINIEHHASI TOKCUYHOCTH [ 13].
Taxum 00Opa3oM, IO TaHHBIM 3apyOeKHBIX aBTOPOB
W HaIllUM JAaHHBIM, ONTHMAajbHas /1032 OOMydEeHHS
He npesbimaet 50,4 ['p, 370 Mo3BOJSIET TOOUBATHCS
MPUEMJIEMBIX PE3YyIbTaTOB JIOKAJIIBHOIO KOHTPOJIS,
0€e3 MOBBIICHUS] TOKCHYHOCTH, ITPUBOIILIEH K IIpe-
KpaleHHUIO JIeueHusl. Taioke clenyeT yIuThlBaTh TOT
(axT, 4TO IPH MITAHUPOBAHKH JICUCHUS TIOTSHIIMAIBHO
pe3eKTa0ebHBIX MMAEHTOB U MOJBEICHUH MEHBIINX
no3 my4eBoit reparnui (41,4 I'p) B ciaydae oTkaza namu-
€HTa OT ONEPALUH UM HAJIUYKsl IPOTHBOIOKA3aHUH
K OINEPAaTUBHOMY JICUCHHIO JIOKAIbHBIN KOHTPOJIb U
OT/AaJICHHBIE PE3YyNbTaThl MOTYT OBITH XYyKe.

ITocne neuennst y 50 % u3 26 onepupoBaHHBIX
OOJIbBHBIX OTMEUEHA IOJIHASl PETPEecCcHusi OIYXOJH
(pCR). Pesynprar comoctaBUM C JaHHBIMH IPYTHX
uccllefioBaHuil, HarpuMep, B ucciegopanun CROSS
gactoTa pCR y NanueHToB ¢ MI0CKOKIETOYHBIM PAKOM
1 aICHOKapIIMHOMOM nuIeBosa cocrasuna 49 u 23 %
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cootBeTcTBeHHO [14]. B nccaemoBanmm S. Nusrath
et al. [15] mpu aHanm3e pe3yabTaTOB TPUMOIATHHO-
ro siedeHus O0ompHBIX PII oTmMedeno 49 % momHBIX
MaTOMOP(OJIOTHUECKUX OTBETOB. MBI HE MPOBOIUIIH
aHaJIU3 M0 TUCTOJIOTHYECKOMY THITY MEKIY TPYIIaMH
BBHJIy HEOOJBIIIOTO YMCIIA UCCIIEyEMBIX TAIlHEHTOB
C aJICHOKapIIMHOMOM MHUIIEBO/A.

[Tpu aHanM3e BBKUBAGMOCTH MAIEHTOB 00paIaeT
Ha ce0s BHUMaHHE OTCYTCTBHE 3HAYMMOUN Pa3HHIIBI
MEXIy OTHaICHHBIMU pe3yiabTaTaMd B TPYIIIaX C
JIBYXMOJIQJIbHBIM U TPUMOJAJIbHBIM JICUCHUEM. Y Ta-
IIUCHTOB, KOTOPbIC HAXOJMIUCH MO/ TUHAMUYCCKUM
HaAOJFOJICHUEM, MECTHBIN PEIUIUB 3apETUCTPUPOBAH
B 8 ciyuasix u3 38 (21 %), y 13 (34,2 %) peunaus
3a0oneBaHns OBLT T€HEPATN30BAHHBIM, C HATHYHEM
OTJIaJIeHHBIX MeTacTa30oB. Cpenu OnepupOBaHHBIX
MAIUCHTOB JIOKOPETUOHAPHBIC PELUINBBI BO3HUKIIH
B 2 (7,7 %) cnyuasx, y nauuentoB ¢ T3 u R1-kpaem
pe3exmuu mocie onepannu Mak-Kprooaa —y 1 6071b-
Horo. B ocrampubix 10 (38,4 %) ciydasx peuuaus
3a00JIeBaHMsI TAKXKE HOCHJI TeHEePaIN30BaHHbIH XapakK-
Tep. Ceayer OTMETUTbh, YTO MPH HAIUYHMH MOJTHOTO
OTBETa Ha XUMUOIyueBoe JieueHue y 4 u3 10 nanueHToB
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NYTU YNYYWEHUA OUATHOCTUKA
U NNEYEHUA PAHHEIO PAKA TOJICTOM KULLKW:
NIUTEPATYPHAS CMPABKA U KITMHUYECKUWA CNYYAN

B.O. Naynuka', A.M. NMapcagaHsaH?, K.K. KoctaHsH'

'CypryTckas okpyHas knunHudeckas 6onbHuua

Poccus, 628408, r. CypryT, yn. QHepreTukos, 14
2XaHTbl-MaHcuickas rocyaapcTBeHHasi MeanUmMHeKas akagemust
Poccus, 628011, r. XaHTbl-MaHcunck, yn. Mupa, 40

AHHOTauusa

Pa3paboTka aheKTMBHbIX, BbICOKOHYBCTBUTENMbHbBIX 1 BbICOKOCNELIMMPUYHBIX MOAXOA0B K paHHEN ANarHOCTMKe
paka TONCTOW KULLIKW ABMSIETCA OCHOBOW At CBOEBPEMEHHOTO NMPUMEHEHMWS Pa3NNYHOro poAa LeneHanpas-
NEHHbIX BMELLATeNbCTB, CNOCOOHbIX 3(PEKTNBHO paspeLLnTb 3afady C COXpaHEeHMEM NPUEMITEMOrO KayecTBa
XKM3HU NaumeHTa. QHAOCKOMMYECKUE METOAbI ANAarHOCTMKM U NIEYEHNS NO-MPEXHEMY UIPatoT peLLatoLLyo POrb
B YNYYLLUEHUN OHKOMOrMYECKMX MCXOO0B U MOCTOSAHHO COBEPLUEHCTBYHTCA AMsi NMOBbILLEHNS BbIABISAEMOCTH
KoropekTanbHoro paka. Llenb nccnegoBaHusa — npoaHanuanpoBaTb U 0606LLMTE COBPEMEHHYHO HayYHYHO
nUTEpaTypy, ONMChIBAIOLLYIO MYTU YIYYLLIEHUSA PaHHE ANArHOCTMKN 1 NIeYeHns paka TONCTON KULLKW; onvcaTb
KMVHWYECKNI criydan n3 cobCTBEHHOM NPaKTUKN, AEMOHCTPUPYHIOLLMIA BaXXHOCTb Ka4eCTBEHHOW ONarHOCTUKM
ansa nogbopa ctpaterMm Npy nevyeHnmn paka Torncron kuwku. Matepuan u metoasbl. [1na HanncaHusa 0630pHOM
yacTu cTaTbm Obin NpousBeaeH Nouck nyonukauunn B cucteMe Pubmed, B 6a3ax Google Scholar, elibrary.ru no
KMoYeBbIM CITOBaM: KONopeKTanbHbIV pak, pak ToncTton knwku, KT-konoHorpadwus, kornoHockonus. MNpuoputet
ObIn oTaaH pabotam, ONMChIBaKOLLMM COBEPLUEHCTBOBaHNE MHCTPYMEHTAaNbHbIX METOAMK BbISIBEHWS HOBOOO-
pa3oBaHWUii TONCTOM KMLWKK. Bbino ndyyeHo 6onee 100 nyGnvkaumn oTe4eCcTBEHHbIX 1 3apyOeXHbIX aBTOPOB
3a 2016-25 rr., u3 Hux 41 Gbina otobpaHa anga Hactosiwero ob3opa. PesynbTaThl. B kauecTBe Hanbonee
NnepcrneKkTMBHOIO NOAX0Aa B COBPEMEHHON NuTepaType NpeacTaBnseTcs To4Has onTuyeckas AnarHocTuka,
C BO3MOXHOCTbIO MH(OPMATMBHOTO 3HAOCKOMUYECKOrO NPOrHO3MPOBAHMS TMCTONOMMN MOMNUMOB B PEXUME
peansHOro BpeMeHu, B TOM YMCHEe C BbICOKOM YyBCTBUTENbHOCTBIO K BbISIBNEHNIO HOBOOOpa3oBaHMi ManbIix
pa3mepoB. [Mogo6HbIM NoAxoa MO3BOMUT OTKA3aTbCs OT LMMLIOBOM BUOMCKMM, CHU3MB YaCTOTY OLUMOGOYHBIX
OMarHo30B (4TO NPOAEMOHCTPUPOBAHO B OMMCAHHOM KITMHUYECKOM CIlyvae), B TOM YMCrie No NpuYmHe Henpa-
BUIbHOro oTbopa obpasuos. 3akntoyeHue. [pu pa3paboTke cTpaTernin ynyyleHus paHHEero BbiSiBNEHUS U
rnie4YeHns paka TOSICTOM KULLKM HEO6X0AUMO yUMTbIBATb, YTO KAAPOBbIV, AMArHOCTUYECKUIA U TepaneBTUYECKUN
noTeHumarn B pa3nuyHbIX permoHax Poccun sHauntenbHo pasnuyaeTtcd. OTe4eCcTBEHHbIM NCCnefoBaTensm
Heobxoanmo hopMMpoBaTb COGCTBEHHBIN OMbIT B MPOBEAEHNM KOMMIIEKCHBIX AUArHOCTUYECKUX MEPOMPUSITUN,
YCTPaHEeHNN SKOHOMUYECKUX MPEensaTcTBUiA A51s 3(PEKTUBHOIO BbISIBIIEHNST paka TONCTON KULIKKU, @ Takke
pa3spabaTbiBaTb pauMoHarnbHbie NyTU yryylleHUs TepaneBTUYECKNX NOAXOA0B, NCXOOA U3 BO3MOXHOCTEN
pernoHanbHOro 34paBoOXPaHEHMS.

KnioueBble crioBa: pak TONICTOW KULLKM, KONTIOPEKTaNbHbIA paK, KONIOHOCKONUS, WunuoBas Guoncus,
WCKYCCTBEHHbIN UHTENIIEKT, y3KOCNeKTparbHasA 3HOO0CKOMNUS.

#=7 laynuka BnagucnaB OneroBuy, Viad.gaulika@list.ru
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AND TREATMENT OF EARLY COLORECTAL CANCER:
A LITERATURE REVIEW AND A CLINICAL CASE STUDY

V.O. Gaulika', A.M. Parsadanyan?, K.K. Kostanyan'

'Surgut District Clinical Hospital

14, Energetikov St., Surgut, 628408, Russia
?Khanty-Mansiysk State Medical Academy
40, Mira, Khanty-Mansiysk, 628011, Russia

Abstract

The development of effective, highly sensitive and highly specific approaches to early detection of colorectal
cancer is the basis for the timely use of various targeted interventions that can effectively solve patients’
problems, minimizing the impact on their quality of life. Endoscopic diagnostic and therapeutic techniques
continue to play a critical role in improving cancer outcomes and are continually being reviewed and improved to
increase detection rates of colorectal cancer. The aim of the study was to analyze and summarize the current
scientific literature describing promising developments in early diagnosis and treatment of colorectal cancer,
as well as to describe a case report demonstrating the importance of high-quality diagnostics for selecting
a therapeutic strategy for colorectal cancer. Material and Methods. The literature search was conducted
in Pubmed, Google Scholar, and Elibrary.ru databases, focusing on articles published between 2016 and
2025, using the key words “colorectal cancer”, “colorectal cancer”, “CT-colonography”, “colonoscopy”. Priority
was given to the studies describing the improvement of screening tools for detecting colorectal neoplasia.
Of the 100 publications, 41 were selected for this review. Results. Precise optical diagnosis of colorectal
polyps, including the ability to predict polyp histology in real time during colonoscopy, appears to be the most
promising approach for detecting even small colorectal lesions. This approach can potentially allow for the
abandonment of forceps biopsy reducing the incidence of misdiagnosis (as demonstrated in the described
case report). Conclusion. To develop strategies for improving early detection and treatment of colorectal
cancer, it is necessary to take into account the fact that the human, diagnostic and therapeutic potential in
different regions of Russia varies significantly. Researchers should prioritize developing their own diagnostic
experience, removing economic barriers to effective colorectal cancer detection, and developing rational ways

to improve therapeutic approaches within regional health care settings.

Key words: colon cancer, colorectal cancer, colonoscopy, forceps biopsy, artificial intelligence,

narrow-spectrum endoscopy.

Beenenne

Pak ToncToil KUKy sBAsSETCs OQHOU U3 JIMTUPYIO-
UX MATOJOTHUM, HA MPOTSIKEHUH YK€ HECKOJbKHUX
JIECSATKOB JIET MOKA3bIBAIOUINN 3HAYMTEIbHBIA pPOCT
3a0oneBaeMOCTH U cMepTHOCTH. KomopekranbHbIi
pak (Toji TUM TEPMHUHOM IIO/Ipa3yMeBaeTCsl 3J7I0Ka-
YECTBEHHAs OITyXO0JIb BCEH TOJICTOM KUIIIKH, BKIKOUYAs
MIPSIMYIO0) TIO PaCIPOCTPAHEHHOCTH CPEAN OHKOJIOTH-
YeCKHX 3a00JIeBaHHId BO BCEM MHUPE 3aHIUMAET TPEThEe
MECTO y MY>KYMH U BTOPOE€ MECTO — Yy *KeHIUH [1].
CornacHo panasiM BO3, B Mupe €KeroJHO peru-
cTpupyercs 1,93 MITH ciryyaeB KOIOPEKTAIBHOTO paKa
(KPP). B Poccuu pacnpocTpaHeHHOCTh 3200 ICBaHUsI
JIEMOHCTPUPYET HEYKIOHHBIA POCT; C MOCTENEHHBIM
«OMOJTIOKEHHEM) KOHTHHT€HTa OHKOJIOTUIECKUX OO0JTh-
HEIX [2]. [Ipy 2TOM B pa3BUTHIX CTpaHAX OTMEUACTCS
HEKOTOpasi TEHACHIINS K CHIDKEHUIO CMEPTHOCTH OT
KPP, xoTopy!o CBA3BIBAIOT ¢ peanu3alieil mporpamm
CKpPHHHMHTA paKa i pa3paboTkoii Oomnee 3 PeKTHBHBIX
CTpaTeruit Juis JICUCHUS paHHEH cTaauu 3a00IeBaHUS
B BuJIe yaajenusa oyaroB KPP u ajeHomaTo3HbIX mo-
nunoB. PanHee oOHapy»keHHe NpepaKoBbIX 3a00j1eBa-
HUU U paka TOJICTOM KUIIKU OCTAETCSI ONTUMAIbHBIM
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METOJIOM CHMKEHHS 3a00JIeBAEMOCTH M YIyUILICHHUS
oHKojoruueckux ucxomos npu KPP [3].

Jnst o6HapykeHHs paHHUX 37I0Ka4eCTBEHHBIX U3Me-
HEHU TOJICTOM KUIIKH, BBISIBIIEHHS IPHU3HAKOB HHBA3UU
U IIOJTyYECHUS TKAHEH JU1s1 JOTOTHUTEILHOTO TUCTONOTU-
YECKOI0 UCCIIEIOBAHMSI UCIIOIb3YETCsl KOJIOHOCKOIUSL.
Jiis TIOBBIILICHUST TMAarHOCTHYECKOH 3(D(PEKTUBHOCTH
UCCIIe/IOBaHMsI BHEAPSIOTCS B IPAKTUKY YHIOCKOIIBI C
BBICOKOM pa3perniarorieii CriocOOHOCTHIO, C BO3MOXKHO-
CThIO ONITUYECKOTO YBEIUYECHHUS, IPOBEICHUS OCMOTPa
B HD-kauecTBe, NIpUMEHEHHS Y3KOCIEKTPAJIbHOIO
pexnuMa, ayTopiayopeclueHlnd, XPOMOCKONUN WIIH
UCIOJIb30BAHUS BUTAIBHBIX KpacuTeneill [4]. Ceroans
COXpaHSAETCs BAPHATHBHOCTH B OTPEeNieHNH HanOo-
Jiee MPEeANnoYTUTEIbHON AMArHOCTUYECKOW CTpaTeruu
paunero ooHapyxenus KPP. Huskoe kauectBo panueit
JMarHOCTUKH CBSI3aHO C HOBBIIIEHHBIM PUCKOM pas-
BUTHUS 3anylieHHbIX ciayyaeB KPP u pocrom cmept-
HOCTH; IIPY 3TOM KaYE€CTBO CYLIECTBEHHO BapbUPYET B
3aBUCHUMOCTH OT WHAMBUAYaJIbHOTO MOAXOJAa K CKPHU-
HHUHTOBBIM 00CIIEJOBAaHUSM Pa3THYHbIX MEAUIIMHCKUX
YUpeKICHHUH, OTIBITA U KBATA(UKAIINHT SHI0CKOTIHCTOB
1 TIOJTHOTHI 00ceoBanus [5].
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Henb uccaenoBanusi — NpoaHaIU3UpPOBATh CO-
BPEMEHHYIO HAay4YHYIO JIUTEPATypy, MOCBSIIIECHHYIO
YAY4YIIEHUIO PaHHEW JTUAarHOCTUKU W JICUCHUS paka
TOJICTOM KHILIKH; U ONUCATh KIMHUYECKUU Claydaid
13 cOOCTBEHHOW MPaKTHKH, AEMOHCTPHPYIOMIUN
Ba)KHOCTb KaUE€CTBEHHOW AMArHOCTHUKHU AJISl TO100pa
CTpPATETUH NIPH JICYCHUH paKa TOJICTON KHIIKH.

MarepuaJj 1 METOAbI

Jnst Hanncanusi 0030pHOM 4acTu cTaTbu ObLI
MIPOM3BECH MONUCK MyOnmuKanmii B cucteme Pubmed,
B 0azax Google Scholar, elibrary.ru mo kiroueBbIM
CJIOBaM: KOJIOPEKTAJIbHBIH pak, paK TOJICTOM KHUIIIKH,
KT-kononorpadus, konornockonus. [Ipuopurer 011
oTzaH paboTaM, ONKCHIBAIOIIM COBEPILICHCTBOBAaHHUE
WHCTPYMEHTAJIbHBIX METOIMK BBISBIEHUS HOBOOOpa-
30BaHHUU TOJICTOW KUILIKH.

Ilpunosicenun na ocnose UCKyccmeeHH020

UHMENIeKMa 6 OUAZHOCIUKE

H006000pazosanuilt moacmon KUuWKU

Jiist TMKBUIAMK OTpaHUYCHUH B paboTe Bpaueii-
9HJIOCKOTIMCTOB, YHCJIa MPOMYIIEHHBIX HOBOOO-
Pa30BaHMM M ONTHUMHU3ALMHM AMATHOCTHYECKOTO U
TEPaIleBTUUECKOTO PE3y/IbTaToB, CBA3aHHbBIX C KBAJIH-
(uKanyei 1 orpITOM Bpaya, BCe yallle paccMarpuBa-
I0TCSI COBpEMEHHbIE TexHoornu. K HuM otHocsTCS
MPUIOKEHHUSI UCKYCCTBEHHOTO mHTeuiekta (M),
KOTOpbIE CIIOCOOHBI ITOBBIIIATH TOUHOCTH BBISIBIICHUS
OHKOJIOTMYECKUX U3MEHEHUI TOJCTON KUILKHU IIyTEM
ABTOMAaTH3MPOBAHHOTO OOHAPYXECHUSI U XapaKTepH-
CTUKHU MOpaxkeHuu [6].

B nenasneit pabore K.U. Kynaera u coasrt. [2]
MPEANPHUHATA MONBITKA CHU3UTh YaCTOTY MPOMYIIEH-
HbIX cinyyaeB KPP mpu npoBeneHNM T1arHoCTHYECKOM
KOJIOHOCKOITUHU TYTEM MPHUBIEYEHHUS BO3MOKHOCTEH
HCKYCCTBEHHOTO MHTEJUIEKTa K JACTEKIIMH HOBOOO-
pa3zoBaHUil TOJNCTON KHMIIKKH. UyBCTBUTENBHOCTH
JETEKLIUH HOBOOOPA30BaHUN C MOMOIIbIO CHCTEMBI
npuHATHA permeHns Ha ocHoBe MU cocrasumna 80,7 %,
npu 3ToM Hauboinbmias Y3PPEKTUBHOCTD JETCKIIHH
HOBOOOpazoBanuii ¢ nomousio MU 3apeructpuposana
pu oOHapyXeHUH HOBOOOpazoBaHuii meHee 1,0 cM B
muamerpe [2].

B kpynHOM paHIOMH3MPOBAHHOM HCCIIEI0BAaHUH,
BKiroyaromeM 3 059 0ecCUMITOMHBIX HAIlMEHTOB,
onieHnBaiu dPdextuBHOoCcTs UU mitst ymydmenus
pe3yapTaToB 00CIeIOBaHMS TOJICTON KHIIKU OIBIT-
HBIMH BpadaMH-3HJIOCKOMTUCTAMU U CIIEIHAINCTaMU
C OrpaHUYEHHBIM OIBITOM padoThl. [lo pesyasraram
HCCIIeI0BaHMsI KOJIOHOCKOITHUS ¢ Hcnonb3oBanuem MU
IIPOAEMOHCTPHUPOBAIIA 3HAYUTEIBHOE IIPEUMYIIECTBO
B BBISIBIICHMHM HOBOOOpa30BaHMI, BHE 3aBUCHMOCTH
OT UX JIOKaJau3anuu, pasmepa (>10 Mm mnu <5 MMm) u
OIBITa Bpava-3HgocKonucTa. [loMmumo 3Toro, Kojo-
Hockonust ¢ MMM mo3Bonmiia HECKOIIBKO YMEHBIIUTh
BIMSHUE HEJOCTATOYHOM MOATOTOBKH KHUIIEYHHKA
Ha pe3ysbTaT ucciiefioBaHus. B kauecTse HeocTaTKa
ucnonb3oBanusi M ormeuaercs Gonee miaurenbHOE
BpeMs HHTYOalMy ¥ U3BJICUESHNS SHIOCKOIIA, YeM ITPH
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OOBIYHOH KOJIOHOCKOTIUH (BEPOSITHO, IS TIOATBEPIKIE-
HUs mofo3pennii Ha monunsl MU tpebyercst Oonblie
BPEMEHH, YeM DHJIOCKOTHUCTY) [S].

B npyroii pabote konoHockonus, gornonHenHas MU,
NpUBENa K 2-KpaTHOMY CHHKEHHIO YaCTOTHI IPOITYIIEH-
HBIX CITyYaeB MPH KOJOPEKTATbHOW HEOTIa3UH, B TOM
Yrcie HeOOMbIINX MopakeHuit (aquamerpom <10 Mm),
KakK B MPOKCUMAJILHOM, TaK U B IUCTAJILHOM OT/eNax
TOJICTOM KHIIKH, HE WACHTU(HULUPOBAHHBIX IOCPEN-
CTBOM CTaHIApTHOM KoJOHOCKomuu [7]. AHanu3 He-
CKOJIBKHX aHAJIOTHYHBIX KJIMHUYECKAX NCCIIEIOBAHUM
pH KoJIoHOCKONUHU ¢ VIV B OTHOIIEHUM KOJIOPEKTAb-
HOM HEOIUTa3MH M0Ka3aJl YyBCTBUTEIBHOCTh, PABHYIO
95 %, cneunduunocts — 88 % [8]. DpdexTuBHOCTH
MAITIHHOTO 00y4YeHNs TIOKa3aHa B PS/Ie PaHJOMHI3HPO-
BaHHBIX KOHTPOJIUPYEMBIX HCCIIEIOBAHUI; HCIIOTH30Ba-
uHue M npuBeno K yBEIUYCHUIO YACTOTHI BBISBICHUS
anenom Ha 44 % [9, 10].

B apyrux muccienoBaHUSIX TakKe MPOIEMOHCTPH-
poBaHa 3P GEKTUBHOCTh CUCTEMbI Ha ocHOBe MU,
00y4eHHOI 00padaTeIBaTh N300pasKeHUSL, IOy YCHHBIC
TIPY KOJIOHOCKOIINH, ITyTeM HAJIOKEHHS HI0CKOTHYe-
CKOTO M300paskeHHsI Ha MPe/IoIaraeMble MOPasKeHHS
u3 0a3bl IaHHBIX B PIKUME pealibHOro BpemeHu [11].
CucteMbl KOMIBIOTEPHOTO OOHAPY KEHHUSI UCTIONB3YIOT-
Cs1 1715l THCTOJIOTMYECKOTO IPOTHO3UPOBAHHUS KOJIOPEK-
TaJBHBIX ITOJUIOB 0e3 MPUMEHEHHSI OMOTICHH TKaHEH.
IIpu 3TOM MalIMHHBII IUAarHO3 COBIAAJ C IUArHO30M
Bpaua-sHI0CcKonucTa B 97,5 %; a TUCTONOTMYECKUI
MPOTHO3 KOJOPEKTAIBHOTO MOPAXKEHHUS CUCTEMBI
pacro3HaBaHus N300paKeHH B pEXHUME PeabHOTO
BPEMEHH C THCTOJIOTUICCKUAM pe3yasTatoM —B 93,3 %
ciydvaes [12].

Ompe/ieleHHO BHEAPEHUE aBTOMATH3MPOBAaHHBIX
TEXHOJIOTUH B IMarHOCTUKY KOJOPEKTAIHHBIX HOBO-
00pa30BaHU MOKET OBITH PACCMOTPEHO B KadeCTBE
MOTEHIIMAIBHOIO MEXaHU3Ma CTaHAAPTU3ALMM JHA-
THOCTHYECKOTO IMPOIecca W TTO3BOJIUT ONTUMHU3UPO-
BaTh PE3YNbTAThl IHIOCKOMTUIECKOTO 00CIIe0BaHUS,
CHM)Kasi KOJIMYECTBO TUArHOCTHUUYECKUX OMIMOOK.
Huskuii puck npuMeHeHUs aBTOMaTU3UPOBAHHBIX
CHUCTEM TIO3BOJISIET BHEJIPUTh UX B CKPUHHHTOBBIC
MPOrpaMMBbI JTHOO NCTIOIH30BATH B KAYECTBE HHCTPY-
MEHTa KOHTPOJISI KadeCcTBa MIIM 00JIeT9eHUs TPUHATHS
pemennii. CUCTEMBI KOMITBIOTEPHOTO OOHAPY KEHHS
HOBOOOpa3oBaHuii Ha ocHoBe M 1 rucronorudeckoe
MPOTHO3WPOBAHUE MOTYT MOCITYXHUTh 0€30TaCHBIM
WHCTPYMEHTOM, JIOTIOJTHSAIONIUM PYTHHHBIE 00CIIen0-
BaHusa. OpgHako MeToauka ¢ npuMmenenueM U tpe-
OyeT OCHAIICHHSI COBPEMEHHBIM SHIOCKOIMUYECKUM
000pynOBaHUEM, OTIIMYACTCS BBICOKOW CTOMMOCTBIO
M TOKa HE CIOoCcOoOHAa 3aMEHHTH OMBITHOTO Bpada-
3H/I0CKOIIHCTA.

Cogepuencmeosanue nooxo0oe

K 9HOOCKORUYECKOU 6U3Yanu3ayuu

Omnum u3 >QPEeKTUBHBIX HANpPaBICHUN Kaue-
CTBEHHOH TMarHOCTUKH KOJIOPEKTaJIbHBIX IOPaKEHUH
SBJISIETCS YAYUIICHUE KauecTBa H300paXeHHUs COBpe-
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MeHHoro obopynosanus. IlepenoBoit TexHonoruen
SHIOCKOMMYECKON BU3YaJIH3aLUU SABISETCA Y3KO-
cnexrpanbHas safockonus (NBI), koropas mo3Bomsier
pa3nuyars HOpMaJbHbIE U aHOMAJIbHbIE TKAHU KUIIIey-
HUKa IMOCPEJCTBOM YIYUIIEHHOW KOHTPAaCTHOCTH I10-
BEPXHOCTHBIX CTPYKTYP CIH3UCTON 000IOYKH, B TOM
YHCIie MEJIKHX KPOBEHOCHBIX cOCyloB. Panee ObL1O
nokaszaHo, 4yto NBI-aHgockomnus npuMeHsieTcs s
ompezelieHus: NTyOWHbI MHBA3UM HOBOOOPA30BaHHUS
TOJICTOM KUILIKHU MyTEM OLIEHKH MHUKPOCOCYAUCTOU
APXUTEKTYpPhbl U MOAXOAUT JJIsI IPOTHO3UPOBAHUSA
rUcTojoru4eckoro quaraosa [ 13]. HoBeie mokonenus
Y3KOCTEKTPAJIbHBIX dH/IO0CKONMMYECKUX allapaToB
obecnieurBaroT Ooj1ee HUPOKHUiA (POKYC C yBETMICHHEM
10 90 pas, 9TO TO3BOJIAET MOJIYUIHUTh SPKUE N300pa-
JKEHUS C BBICOKOW YaCTOTOH KaapoB. OTIHINTETHFHON
CIOCOOHOCTBIO HOBBIX MOJIEIICH SIBIISIETCS] COBMECTH-
MOCTbh C JPYTUMH YBEIUIUTEIHHBIMU MTPHOOpaMu, a
TaK)Ke C yCTPOMCTBAMHU aBTOMATHYECKOTO OOHApYKe-
HUS KOJIOPEKTAIbHBIX HOBOOOPA30BaHHIA, B TOM YHCIIE
Ha ocHoBe MU [14].

Js noBbIieHUs: 3PGEKTUBHOCTH ONTHYECKOM
JUArHOCTHKHU KOJIOPEKTAIbHBIX IMOJIUIIOB IMpeiJiara-
€TCsl TOMOJIHATh YHAOCKOINIO C Y3KOIOJOCHON BH-
3yalin3aluen yBeJIMUUTEIIbHOW XPOMOIH]I0CKOIIUEH,
B 0COOEHHOCTH Il YYaCTKOB C HHM3KOH CTETEHBIO
JIOCTOBEPHOCTH WJIH IS YYACTKOB C TITyOOKO¥ WHBA-
3ueit [15]. Pazpaboran anroput™, 00bBEIUHSIIOIIANA
nH(popManuio, MOTYYEHHYIO IyTEM Y3KOIMOJIOCHOM
(NBI) u aytoduryopecuentHol Busyanusanuu (AFI).
Cooblmraercs, 4YT0 COYETaHUE AAHHBIX METOAOB IO-
3BOJIIET YBETMYUTH TOYHOCTD SH/IOCKOTTMYECKOH Tr -
(hepeHIIMAIIH a[IEHOM M HEOTJIAaCTHYECKUX TTOJIUTIOB
TOJICTOM KUIIIKU KaK OMBITHBIM, TaK ¥ HAUWHAIOIIUM
SHJ0cKomcTam [16].

Hpyras MeToguka pacuIMpeHusi BO3MOKHOCTEH
9HOCKOIIMYECKOW TUATHOCTHUKN — CHCTEMa THOKOM
CIEKTpaJIbHOM BU3yalIHM3allMU C YJIyYIIEHUEM IIBe-
tonepenaun (FICE) — raxke nmpumensiercs B aua-
THOCTHKE KOJIOPEKTAILHBIX HOBOOOPa30BaHUH ITyTeM
PAacIO3HABAHUS U YBEJIIMYEHUSI TUIIOB PUCYHKA MUKPO-
cocynoB. HemocTarkoM TEXHOIOTHH 110 CPABHEHUIO C
NBI cuuraercs HEBO3MOKHOCTb TMCTOJIOTHYECKOTO
nporuozuposanus [17].

[IponomxaeTcs n3ydeHre AUATHOCTUUECKON TOU-
HOCTH MOJIEKYJISIPHOW BU3yaJH3aIlH — METO/IA, TIPH
KOTOPOM JUJIsI TIOJTyYeHHsI BU3yallbHOM HH(OpMAaLu o
COCTOSIHUHM CJIM3UCTOIN 000JI0UKH B PEKHME PeaibHOTO
BPEMEHH UCTIONB3YIOTCS (PIIyOPECIIEHTHO MEUCHHEIE
aHTUTeNa. AHTHTEIa TIO3BOJISIOT BU3yaJlN3UPOBATh
OMOXMMHUYECKUE MPOLECCHl B TKAHIX, BBIICISL
AHOMAJIbHbIC TKAHU U TOBBIIIAS TUATHOCTHUYECKYIO
LIEHHOCTh JH/IOCKOIINU TpU OOHAPY>KEHUH TTOJIUTIOB
TOJICTOW KHIIKH. TeXHoIoTus spkoi (ayopecieH-
UM HOBOOOPA30BaHUI TOJCTON KHUILIKH OTIMYACTCS
BBICOKOW CTOMMOCTBIO; PACIIPOCTPAHEHUIO METOANKH
NPEMATCTBYIOT JUIUTEIBHBIA HEPUOJ MOoJypacmaia
AHTUTE] U OMNACEHUS OTHOCHUTEIBHO BO3MOXXHOIO
WMMYHHOTO OTBeTa Ha mx BBemenue [18]. Ognako
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B HEJJABHEM JKCIIEPUMEHTAIILHOM HCCIICIOBaHWH, B
KOTOPOM TToKa3aHa d(h(peKTHBHOCTH OMOpa3IaraeMbIxX
(bIryopecieHTHBIX HAHOYACTHIl JIUOKCHJIA KPEMHUSI
NIPY KOJIOHOCKOTIMY JIJIsI BBISIBIICHHS aIEHOM TOJICTON
KHIIKH, OTMEYAeTCs, YTO YaCTHIIBI SBISIOTCS OHO-
pasziaraeMbIMH, XOPOIIO TTEPEHOCATCS M MO3BOJSIOT
0OHAPYKUTH aIeHOMBI pazmepoM 10 0,5 mm? [19]. TTo-
MHUMO 3TOT0, M3y4aeTcsl IPUMEHEHHEe HAaHOYaCTHUI] Ha
OCHOBE ITOJIMMEPA ¢ MHKAIICYJIMPOBaHHBIM (piryopec-
1eHTHBIM uHTHOnTOpoM L[OI'-2 — dmyopoxokcrnbom
It yydmeHust 3GGOEeKTUBHOCTH (IIyOpPECIICHTHON
sugockoruu [20].

AKTHBHOE pa3BUTHE DHIOCKOMHUYECKOW Jua-
THOCTHKH, BEPOSITHO, TIPUBENET K 3HAYUTEIHLHOMY
yiyunieHuto BeisiBieHus KPP myrem moBcemecTHOro
NPUMCHEHHSI 000PYIOBaHHS BBICOKOW YETKOCTH U
paspelieHus; COYeTaHus KOJIOHOCKOIUU C JIPYTUMHU
MPOPHIBHBIMH METOUKAMH 32 CYET HCIOIb30BAHHS
Bo3mokHocTer MU unu 3D-Busyanuzaiuu.

Komnvromepnas momozpagun-xononozpagusn
KommnbroTepHas ToMmorpadusi-konoHorpadus
TaK)Ke paccMaTpuBaeTCs B Ka4yeCTBE COIMOCTAaBH-
MOM aJIbTepHATHUBBI ONTHUYECKON KOJIOHOCKONHUH, B
TOM YHCJIE IS CKPUHUHIA KOJIOPEKTAJIBHOIO paka.
JlaHHBIN HEMHBA3UBHBIM BU3YAJIM3UPYIOIMIUN TECT
TOJICTOM KHUIIKH He TpeOyeT THIaTelbHOMN MOITOTOB-
KU Y TIO3BOJISIET OIICHUTh BHEKHUIIIEYHBIC CTPYKTYPBI.
KommnbrorepHast Tomorpadguieckas KoimoHorpadus
TaKXKe MpeAsiaracTcs B Ka4ecTBE UyBCTBUTEIBHOTO U
TOYHOTO MHCTPYMEHTA HAOIOICHUS 3a TAI[HeHTaMH,
TIEPEHECITMH OTIEPaTUBHOE BMEIIATEIHCTBO IO TI0-
Boxy KPP [21]. [Tomumo 3TOr0, OBLIO ITOKA3aHO, YTO
npu oOHapyXKeHUH NonUnoB nuamerpom >10 mm KT-
JTUATHOCTHKA TIPEBOCXOIUT KOJIOHOCKOITHIO; 8 TaKKe
oTIMYaeTcst OobIeii 6e30macHoCTRIO [22].
TTorennuansHoe knuHU4Yeckoe npumeHenue KT-
KoJIOHOTpa(hMu B CKPHHWHTOBBIX IPOrpaMMax orpa-
HUUYEHO M3-32 €€ HEI0CTaTOUHOH () PEKTUBHOCTH ITPpU
BBISIBIICHUH OT/IEJIHBIX O4aroB pa3MepoM MeHee 5 MM
WITU TJIOCKUX 04aroB, KOTOPBIE TAKKE UMEIOT PHCK Ma-
aurauzau [23]. OTMevaercsi, 4TO 4yBCTBUTEIBHOCTD
KT-xomonorpadguu MOXHO TIOBBICHTH ITYTEM JIHC-
THUYECKOW TOATOTOBKH, MPUMEHEHUS CaOUTEIbHBIX
npenaparoB U MAPKUPOBKU KUILIEYHOTO COAEPKUMOTO
(mpuemM BOIHOTO KOHTPACTHOTO Tperapara ¢ HomoMm
HakaHyHe uccienoBanus) [24]. ObciaenoBaHue pexo-
MEH/IyeTCs JIOTOIHATh MPUMEHEHHEM KOHTPACTHBIX
BEILECTB MM SHJIOCKOINEH, B TOM YUCIIC BO M30eKaHHIe
TUIEPINArHOCTHKH KOJIOPEKTaJIbHOTO PaKa, BhI3BaH-
HOW perucTparyeii BHCKUIIICYHBIX aHOMaTui [22].
JlanHbie 00 5KOHOMHYECKOH YPPEKTHBHOCTH CKPH-
HuHra nocpenctsoM KT-komoHorpadguu B HaydHOM
JIUCKYPCEe OTIIMYAI0TCSI HEOTHOPOIHOCTEIO, T.K. HCCITe-
JTIOBAHUS MCTIONB3YIOT PA3INYHbIE TapaMEeTPhI OIEHKH
[25]. K mpumepy, KT-kononorpadus cuutaercs 6oiee
peHTa0eNbHOM 11 CKpUHUHTOBBIX CTPATerui, mpemy-
CMaTpHBaIOIIKX OoJiee YacThle 00CIeI0BAHMS; a KOJIO-
HOCKOTIHSI ObLTa 00Jiee SKOHOMHUYECKH () (HEeKTHBHOM
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JUTS. TIPOBENIEHUsST 1—2 CKPUHUHTOBBIX 00CIICIOBaHUI
[26]. J. Sha et al. ormeuarot, uto KT-komonorpadust
CTOMJIA JICTIIEBIIC, YeM KOJIOHOCKOITHS; a TAK)Ke TallH-
€HTBI ICUX0JIOTHYecKky Oosee ckiIoHHbI mepenectu KT,
YEeM 3HJI0CKOIMYECKYI0 TUarHOCTUKY [22].

Hoevie 6o3morcnocmu 6 nevenuu

KOJ10peKmansHo20 paka

Ha npotskeHnn HeCKOIbKUX JECATUIETUH Tpau-
LUOHHOE JIeYeHHE HOBOOOPA30BaHU TOICTON KUIIKH
OCHOBBIBAJIOCH HAa XUPYPIrUYECKUX BMEIIATEIbCTBAX,
JIy4eBOM WM xumuorepanuu. HoBble moaxonbl Ha-
MpaBJIeHbl Ha CHIKCHUE PELMIMBOB 3a00J€BaHUs U
CMEPTHOCTH IOCJIE JIEYEHN U BKIIIOYAIOT TAPTETHYIO
Tepanuio, MIMMYHOTEPAIIHIO U JOCTIKEHHUS B 00J1acTh
HaHOMEAMIIMHBL. B KauecTBe OCHOBHOTO KOHKYpEHTa
TPaJULIMOHHBIX METO/IOB JIEUEHHUS BBICTYIIAET UMMY-
Horepanus (MUT), koTopas HaueleHa HAa UMMYHHBIE
KJIETKH, OHA IIOBBIIIAET UX CIIOCOOHOCTb BBISBIATH
Y YHUYTOXATh OITyXOJb; JTMOO HEMOCPEACTBEHHO Ha
OITyXOJIEBBIE KJIETKH, KOTOpPbIE MOJABISIOT IMMYHHYIO
cuctemy. K nmpumepy, HHTHOUTOPBI KOHTPOIBHBIX
TOYEK MMMYHUTETa ONIOKHPYIOT IYTH, KOTOpBIE HC-
MTOJTB3YIOTCS KJIIETKAMH OIYyXOJIH, YTOOBI M30€KaTh
pacro3HaBaHus UMMYHHOUM cucTeMoil. Meroj siBis-
etcs d¢pexruBHbIM IpH JteueHnn KPP, kotopslii po-
rpeccupyeT Mocjae MPeaplIyInX TEeParneBTUYECKUX
ronxoaoB; T gacTo ucrmonp3yercss B KOMOMHAIIIH C
XUMHOTepanuen u TapreTHol Tepanueit [27].

Bce Gosnbiiee pacnpocTpaHeHHe B KITMHUYECKOH
npaktuke nomyyaetr CAR-T-kneTounas tepamnus, Ko-
TOpas MOAPa3yMeBaeT FTeHETUUECKYI0 MOAN(UKALIHIO
MMMYHHBIX KJIETOK 001bHOTO. Ky IbTHBHpOBAaHHBIE in
Vitro TIM(GOLUTHL, IOJTyYeHHBIE U3 OITYXOJIH, BBOISTCS
00paTHO MAalMEHTy C LeJIbl0 HaleIUBaHUs U yHH-
YTOKEHHUSI 3JI0KAYECTBEHHBIX KJeToK [28]. dpyroii
MHOTOO0EIIAIOINH METOJ] — OHKOJIMTHYECKas BUPO-
Tepanus (BUpycHoe Jieuenue). [Ipumenenne Bupycon
MI03BOJISIET MCIIOJIB30BaTh Kak BPOKJEHHBIE, TaK U
omyxoJecrnenupuiecKkne UIMMYHHbBIE PEaKU AJIs
LIEJICHANIPABICHHOTO YHUUTOXEHHS OIyXoJn. MeTton
TaK)Ke paccMaTpUBAETCS JUIsI CHHEPTeTUYECKOTO UC-
M0JIb30BAaHUs C IIUTOKWHAMU JUIsl YCUJIEHUS UMMY-
Hotepanuu npu gedeHun KPP [29]. [Ins cHmkenus
JaCTOTHI MTOOOYHBIX 3P(HEKTOB CHCTEMHON XUMHOTE-
paru pa3padaThIBaOTCsl IIATGOPMbI HAHOHOCHTEIECH
JUI LieJIeHaNpaBIeHHON 1ocTaBKy mpemnaparos. Ha-
HOHOCHTEJIN CTa0MJIbHBI B THIIEPTEPMUUYECKUX YCIIO-
BUSIX, B KUCJION Cpefie, yCUITUBAIOT LUTOTOKCUYECKUNA
s¢dekr npenapara; a TakKe CIOCOOHBI JIUTEIIBHO
KOHIIEHTPHUpOBaThCs B opraHe-muiienu [30].

Cyuwiecmeyioujue npenamcmeus

6 pannem eviaenenuu KPP

M3BecTHO, UTO NPOBE/IEHNE CKPUHUHTOBBIX MEPO-
MPUATUI IO PAHHEMY BBISIBJIEHUIO KOJIOPEKTAJIBHOTO
paka COIpoBOXKAAETCS CBOEBPEMEHHOM I10CTaHOBKOM
JIMarHo3a, YTO 3HAYUTEIbHO S3KOHOMUT PECYPCHI 3/1pa-
BOOXpaHEHUs. 3aTpaThl Ha MPOBEACHUE CKPUHUHTOBBIX
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WCCIICZIOBAHUH SIBIIAIOTCS SYKOHOMHUYECKH OIIpaBJIaH-
HBIM MEpOIPHUATHEM I10 CPABHEHHIO C BBHICOKHMH
3aTparaM¥ Ha JUArHOCTHKY U JISUEHHE 3aIyIeHHBIX
ciy4yaeB KoJopekTanbHoro paka [31]. Hecmotps Ha
I00ABHYIO TOCTYITHOCTh CKPUHHHTOBBIX METOIVIK,
CTPaHbI C HU3KAM UM CPEIHUM YPOBHEM pas3BHUTHUSA, &
TaKKe MaJI00Opa30BaHHAs YaCTh HACENICHHS PA3BUTHIX
CTpaH JAEMOHCTPUPYIOT HEAOCTAaTOUHbIE MOKa3aTelH
CKPUHUHTA, COOTBETCTBEHHO, B 3THX I'PyNIIax HAOII0-
JlaeTCsl BBICOKas 4acTOTa paKa TOJICTON KKK [32].

KonoHnockonust 0cTaeTcst «30JI0THIM CTAHIaPTOM)»
o0cnetoBaHusl IS BBISIBIICHUS] TIOPAKEHUS TOJICTOM
kumku. B Poccnu sn0ckonmueckne MeponpusThs 1o
CBOEBPEMEHHOI TUarHOCTHKE HOBOOOPa30BaHUI TOI-
CTOH KHUIIIKH YCTIETITHO Pean3yloTCs B aMOyIaTOPHBIX
MEIUITMHCKUX YUpeKIeHHUIX Kak rmo cucreme OMC, Tak
u JIMC [31]. OnpeneneHHo, KaueCcTBO 00CIICI0BaAHHUS
3aBHCHUT KaK OT OITbITa Bpada-3HOCKOINCTA, TaK U OT
OCHAIIIEHHS 9H/I0CKOITHYECKOTO rmopa3nenenns. OTMe-
YaeTcs, 4TO 3H0CKOITNIECKIMHU CHCTEMaMH dKCIIepT-
HOTO KJIacca B CTPaHe OCHAIIEHO JIUIIb OTPaHUYEHHOE
KOJIMUYECTBO YUPEXKICHHIA; OCTaIbHBIC TPOBOMIST JIHa-
THOCTHYECKYIO OIIEHKY COCTOSHHSI TOJICTON KHIIKH C
UCIIOJIb30BaHMEM HHJIOCKOINYECKOTO 000PYI0BaHHUS
«cpenHero» kiacca. PyTuHHOE mcnonb3oBanue 000-
PYIOBaHMS IKCIIEPTHOTO Kilacca MO3BOJSIET OoJblie
JIOBEPSITh pe3ylbTaTaM BU3YallbHOW TUATHOCTHKH U
CYIIECTBEHHO OTPAaHMYUTH MPHUMEHEHNE HIUIMIIOBOM
ouoricun [33]. AHanu3 OTEUECTBEHHOW JHTEPaTyphl
MOKa3bIBAET, YTO CKPUHUHIOBBIE TIPOTPAMMBI pasJiu-
YarOTCS TEXHOJIOTHEH IPOBEICHUS 1 DKOHOMUYECKUMHU
pecypcamu. Hepenko pernoHanbHOE 3ApaBOOXpaHeHNE
TIBITAETCS JIOTTOTHATH CKPUHUHTOBBIE IPOTPaMMBbI ITPO-
BE/ICHUEM KOJIOHOCKOIUH, MIPHU 3TOM CIep’KUBas Ha-
rpy3Ky Ha 9HIOCKOIMUYECKYIO ciyx0y [34, 35]. Takum
0o0pa3om, ycriex CTpaTreruii o paHHEMY BBISBICHHIO
KPP 3aBucHT HE TOJBKO OT KayecTBa MOJ0OPAHHBIX
JMAarHOCTUYECKUX METOJIUK, HO M OT JIOCTAaTOYHOMH
OCBEJOMJICHHOCTH HACEJICHUS B COUETAHUU C AJICK-
BaTHBIM PECYPCHBIM oOecriedeHnem [32].

B nanHOM cO0OIIEHUH MBI TPEACTABISAEM PE3YIib-
TaTHI MATUICTHETO HAOIOIEHHUS U OIIEHKH COCTOSTHUS
IanueHTa ¢ AuarHo3oM: KapuuHoma in sifu peKToCur-
MOMJTHOTO COE€TUHEHHS TOJICTOM KHUILIKH.

Kinnnueckuii cinyyaii

Hayuenm X., 1956 2.p., myoscckoeo nona. Mz anam-
He3a: OnumenvHoe 8pems paboman 6 AOUOMUYeCKux
VCIOBUAX (HUSKUE meMnepamypul); y Mmamepu Ovli pax
acenyoxa. Ilpu npogpocmompe 6 cenmsaope 2019 e.
npogedeHa KONOHOCKONUA U NOJLYYEeHAd KOHCYIbMAYUsL
xupypea. B ceasu ¢ nedocmamounoil ungopma-
MUBHOCTBIO NPOBEOEHHOU KOTOHOCKONUU NAYUEHN
HANpasieH 8 OKPYICHOU YeHmp KOALONPOKMONIO02Ul
0Jis1 HAOMOOEHUS CNEeYUATUCTNAMU KOJIONPOKMOLO2U-
yecko20 NPoOPuUIs U 8UOEOIHOOCKONUU C UWUNYOBOU
ouoncueil.

Ilpu sudeosnoockonuu Ha paccmosnuu 28 cm om
AHAILHORO CUHKMeEPa 0OHAPYIHCEHO NOTUNOBUOHOE
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obpazosanue. I[Ipu smom ycmanosnenvt Mopgonoau-
yecKue NPUSHAKU A0eHAMOMO3HO20 NOIUNA MOJICMOTL
KUWKU C NPUSHAKAMU 04A206OL UHMPAINUMETUATLHOL
Heonnazuu HU3Kou cmenenu. B nianosom nopsoxe 6
Hosope 2019 2. 6 ycrogusx cmayuoHapa GblNOIHEHA
aHOoCKonuyeckas nonunskmomusi. [leped onepayueti
NayueHm nOIYYUL O8YXIMANHYI0 NOO2OMOBKY C NPU-
MeHeHueM CIaOUMenbHO20 U 8eMPOSOHHO20 CPeOCma
(©opmpanc, dcnymuszan). [Ipoceem kuwiku pagrnomep-
HblLL, 8 NPOCEENE COOEPICAIOCH HONLULOE KOTUHECIEO
MYMHOU JHCUOKOCTIU C XTONbIMIUL; CIUZUCTASL 0D0TOUKA
p0308as, brecmawas, ¢ 21a0KOl NOBEPXHOCMbIO U
yemkum cocyoucmuim pucynkom. Cknaoxu no ¢popme
COOMBEEMCmMeE08AIU OMOENAM, 0ObIYHOU GbLCONbL
U WUPUHDBL, C HOPMATILHBIM PACCTOSHUEM MENCOY
HUMU, NEMAU NOOBUINCHBL U CMeWAeMbl, KUUKA UMend
HopmanvHwlll mownyc. Ilonunosuonoe obpazosanue na
HOoICKe (Quamemp 20106Ku 00 1,5 cm, O1UHA HOJNCKU
00 0,8 cm, wupuna nodxcku 0o 0,5 cm) yoanero c
NOMOWDBIO DIIEKMPOXUPYPSULECKOU CUCTHEMbL, NO-
cie npedsapumenbHoll UHGUIGMpayuy NOIUNa 5
Quzuonocuueckoeo pacmeopa u HAKUOLLGAHUsL NOTU-
NIKMOMUYECKOU nem.au Ha HoxcKY. Jlodice yoanennozo
HOB8000pazosans 6e3 ocobennocmeil, Kposomeuenue
omcymcemeosano. OnepayuoHuvlil Mamepuanl nome-
wen ¢ 10 % pacmeop neumpaibHo2o opmanruna u
omnpasgnen Ha namoio20aHaAmoMuUdeckKoe Ucciedo-
sanue (I1I'H). Ocnoscnenuil nocie 3HO0CKONUYECKOU
NOMUNIKMOMUU HE OTNMEYUEHO.

Tpu Muxpockonuyeckom ucciedo8anuu onepayu-
OHHO20 MAMEPUALA YCMAHOBLEHA MOPDONOSULECKAL
KapmuHa, coomeemcmeayoujas myoysipHou aoeHome
MOACMOU KUWKU, C RPUSHAKAMU MAICENO0U OUCNAA3UU
8 COUHUUHBIX YUACMKAX ¢ MPanchopmayueri 8 8bICOKO-
oughpepenyuposannwvlil pax in situ. Mamepuan umen
Gpazmenmol myOYIAPHOU A0eHOMbL MOACHOU KUUKU,
JIcenesvl paztudHoL GeTUYUNbL U (hopMbl, 0pa Jicele-
3UCTNO20 INUMETUSL YMEPEHHO NOTUMOPDHYL, KpYNHbLE,
2unepxpommble, ¢ KOHOEHCUPOBAHNHBIM XPOMAMUHOM,
C HAPYWEHHBIM 50ePHO-YUMORIAZMAMUYECKUM
coomHowenueM 6 nob3y 0pd, ¢ HAPYUIeHHOU No-
JIAPHOCMbIO OMHOCUMENbHO 6A3ANbHOU MeMOpaHbl,
8 OMOENbHBIX YUACKAX JiCee3bl CAUBATOMCS MENHCOY
coboll ¢ ghopmuposanuem KpuOpo3HvLIX CIMPYKMyp.
Obpasosanue peseyuposano 8 npeoenax 300P08bix
MKaHell, UHBA3UBHO20 KOMNOHEHMA He ONPeOesiemcsl,
pTis ICD-0.

Ha ocnosanuu nonyuenHvlx OAHHBIX GbICMAGIEH
ouaenos: Kapyunoma in situ pexmocuemouonozo
coeounenuss moacmou Kuwku, TisNOMO Cmaous 0.
Tucmonocuyeckuii mun Kiemox — He ni0CKOKIemoy-
nol. Tlayuenm omxazancs om paouKkanbHO20 1edeHus
(pesekyus nopaNicenHo2o yuacmka KUWEeYHUKa), bl-
nucau noo HabnooeHue onkonoza u mepanesema. Pas-
padbomanHvlll NAAH HAOIIOOEHUS BKAIOYAT eHCe20OHbI
npuem OHKOL02A C OYeHKOU COCMOoanus OOIbHO2O,
QusuKanbHLiM 00CIe008aHUEM, A MAKICEe NPosede-
Hue gudbpokonronockonuu, Y3HU opeanos oprownot
nonocmu u nepupeputeckux AUMGamuyeckux y3nos,
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peHmeeHozpaduu opeanos epyOHoU KiemKu, 330¢ha-
202acmpo0y00eHOCKONUU, KIUHUYECKO20 U OUOXUMU-
YeCKO20 aHAIU308 KPOBU.

Ilo pezynvmamam exnce200HbIX KOHCYTbMAYULl — 8
meyenue 5 nem cocmosnue nayueHma yOoeniemeo-
pumenvroe. Anmponomempuueckue nOKA3amenu 8
cmabunbHulx npedenax —pocm 176 cm, gec — 7981 ke
(UMT — 25,5-26,1). llepugpepuueckue numpoysiv
He y8enuyeHvl, N0 OaAHHbIM UHCMPYMEHMANIbHO20 U
abopamopHo2o ucciedosanus — 6e3 NPUHAKO8 OH-
Konoeuueckol namonocuu. Ilayuenm npooondicaem
gecmu AKMuUGHY10 mpyoo8yro 0esimerbHOCHb.

Oocyxnenune

[IpencraBieHHbIl Ciy4ail JEeMOHCTPUPYET HECOOT-
BETCTBHE PE3YJBTATOB MOP(POIIOTHIECKOTO HCCIIe/IOBa-
HHs OMOTITaTa, TIOJYYEHHOTO ITPH IUIILOBON OUOTICHH,
U ONEPALMOHHOTO Marepuaja Mocie dHAOCKOIHYe-
CKOTI'0 yJaJIeHHsI mosinna. B HeKOTOPBIX KIMHUYECKUX
CUTYaITUSIX MAJTMTHU3AITHS TIOJTHIa oueBHIHA (puc. 1);
B IPYT'HX, KaK B IPUBEJICHHOM KIIMHUYECKOM ClTyyae,
KITIoueBOl (hUTYpOH, onpeaesstomeil aabHenyo
TaKTHKY, SABJISIETCS Bpauy-MOP(OJIOT.

OHI0CKONNS Ha NPOTSLKECHNH JUTUTETIBHOTO BpeMe-
HU UCTIONB3YETCs 11 IPOBEICHUS JUATHOCTUYECKUX
U JIe4eOHBIX MaHUIYISIIUHA IPU HOBOOOPA30BaHUX
TOJICTON KHMIIKH. DHIOCKOITNYECKOE BMEILATEIbCTBO
MO3BOJISICT IIPUHUMATh PEIIEHHE O TAKTHKE BEICHHUS
0OJTLHOTO, HCXOJIs 3 PE3YBTATOB MOP(HOIOTHUECKOTO
MCCIIeI0BAaHMS OMOTICHITHOTO MaTepuasia Wil U3y4eHHs
yaaieHHoro oopazoBanust [36]. [Ipu aTom pacxoxe-
HHE MEXIY pe3y/ibTaraMu MOp(OIOrHuecKoil OEHKU
MY MIUMIIOBOKH OMOTICMH M MaTOTHCTOJIOTHYECKOM
HCCIIeIOBAaHUU MOXKET ObITh 3HAUNTEIbHBIM [37].

Psin aBTOpOB OTMEUaroT, 4To B 28 U3 535 ynaneH-
HBIX HOBOOOPa30BaHUH IMyTEeM 3HAOCKONHMYECKON
TTOJTUITIKTOMUH TIPU TUCTOIOTUIECKOM HCCIIEIOBAHUH
BbIsIBJIEHA MaJurHu3anus. [Ipu 3ToM noaumIKToMuto
MpU JUArHOCTUYECKOM KOJIOHOCKOMHMM IPOBOAMIIN
TOJIBKO IIPHU OTCYTCTBHH BU3YaJIbHBIX IPU3HAKOB Ma-
JUTHU3ALMY; a IPU HAINYUN U3bSI3BICHUS C OOMIIb-

Puc. 1. Pak in situ B nonvne TONCTOWN KULLKW.
[MpumeyaHmne: puCyHOK BbIMOIHEH aBTOpamMu
Fig. 1. Carcinoma in situ in a colon polyp.
Note: created by the authors
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HBIM MOKPBITHEM (UOPHUHOM M HEKPOTHYECKUMH
MaccaMu, BBIPaKEHHOH KPOBOTOUMBOCTH POBOAMIIN
LIUIIIOBYIO WJTK TIETJIEBYIO OMOTICHIO ISl OIpeierne-
HUS JalIbHEHIIENH TaKTUKW, UCXOMSl U3 PE3YNIbTaToOB
THCTOJIOTHYECKOTO 3aKtoueHus [38].

B apyrom uccrnenosanuu [39] u3yumnnm nadopma-
TUBHOCTHb MOP(HOIIOTHUECKOTO HCCIICIOBAHUS OHOTI-
CUITHOTO MaTepuana U yJaJIEeHHBIX KOJOPEKTaTbHbBIX
noaumnoB. B Xozxe paboThl BHIMOIHSUTUCH MPEABAPH-
TeJIbHAsl IPULETIbHAs OMOICHS U3 KOJOPEKTaIbHBIX
IIOJIMIIOB M TOCJIEAYIOIIAs YHIOCKOUYECKast MOJIH-
mkTomus. B 10,4 % cirydaeB BBISIBICHBI MaJTUTHU3HU-
POBaHHBIE TOJMIBI; ITPH ATOM U3 494 nonumnos B 19
MaJIMTHU3ALHS yCTAHOBJIEHA C TOMOILBIO IPULIETILHON
ouoricun, a IIT'U nociie mONMUMIIDKTOMHUN TO3BOJIHIIO
BBISIBUTH 52 Cily4as MaJUTHHU3AIUHU (IyBCTBUTEIb-
HOCTb MPULEILHONH OMOTICHU B JUATHOCTHKE MaJIHT-
Huzauuu — 36,5 %). Panee apyroii KOJUIEKTHUB 3asBUI
0 HEOOXOIMMOCTH TEPECMOTpa TAKTUKHU PYTUHHON
OMOTICHITHON TUArHOCTHUKH, OCOOCHHO B CiIydae 3a-
BEJIOMO HEMHBA3UBHEBIX 00Pa30BAHUN TOJICTOM KUIIIKH.
3asiBIIeHNE OCHOBAHO Ha KpaifHe HU3KOW YyBCTBUTEIIb-
HOCTH M HETaTUBHOM ITPOTHOCTUYECKON LICHHOCTH Me-
TOZa B BBISIBJIEHUHM MaJINTHU3ALUH [IOJIUIIOB TOJICTON
kuiku (16,6 %), a Takke B BeprUQHKAIUH 3y0uaThIx
aneHoM. Ilpu ananuze maHHBIX MOP(OIOTHIECKOro
nccienoBanus 101 duonrara 1 oneparoHHOTO Mare-
puaia B 26 ciTydasx MaJTUTHU3AIN 00pa30BaHUs OblIa
pacro3HaHa TOJIBKO MOCTIe HCCIE0BAHUS Y/IaIeHHOTO
oOpasoBanus [40].

B HexaBHMX peKOMEHAALUSIX MO JTUATHOCTHUKE U
JIEYCHUI0 HOBOOOPA30BAHWI TOJCTOW KHIIKH YyTIO-
MHUHAETCS] BO3SMO)KHOCTh HE BBIMTOIHATH HIUIIIOBYIO
OMOTICHIO HOBOOOPA30BaHUS TOJICTOM KHIIKH pa3me-
pamu MeHee 20 MM IIPY HAJIMYUU TPU3HAKOB J100PO-
Ka4eCTBEHHOCTH 00pa30BaHMsI, yCTAHOBICHHBIX C
TTOMOIITBI0 YHIOCKOTTMYECKON CHUCTEMBI ¢ (PyHKIIHEH
HD 1 un¢poBoro/onTuyecKoro KOHTPaCTHPOBAHHS.
B kauecTBe JOMONHUTENBHOTO YCIOBHS OTMEYAIOT-
Csl COOTBETCTBYIOLIMI ONBIT Bpaya B MPUMEHEHUHU
METOJUK KOHTPACTUPOBAHHUSA U COIPOBOXKACHUE
9HJIOCKOTIMYECKOTO 00cenoBanus (poTo-/BuaeoPpuK-
canueil uzo0paxenus. [Ipu BbISIBIEHUH MPU3HAKOB
J0OpOKauYeCTBEHHOCTH PEKOMEHYETCSI OTHOITAITHOE
9HJOCKOIIMYECKOE yIajeHne HOBOOOpa30BaHUS B
YCIOBHSIX MPO(UIBHOTO PErHOHAIBHOTO WM (erie-
panpHOTO 1IeHTpa [37].

B nenom, pa3BuTHe 3HI0CKONUH C BO3MOKHOCTBIO
MOTY4EHUs YCUIICHHOTO N300paKEHHUsI HECKOIBKO U3~
MEHHJIO MTOJIXO0J] K TUCTOJIOTUYECKON XapaKTePHUCTHKE
KOJIOPEKTAJIbHBIX ITOJIUIIOB ¥ IPOTHO3UPOBAHUIO TITY-
OVHBI MTHBA3UH KOJIOPEKTAIBHOTO paka. MenuunHcKre
YUPEXKIECHHsI, pacIolararoiiyue COBPEMEHHBIM SH/I0-
CKOIIMYECKUM O0OPYIOBaHHUEM, CTAJIM OTKa3bIBAaThCs
OT MCCEUEHUSI WITH yJalleHus: 00pa3oBaHuid PU BCeX
CKPUHMHIOBBIX KOJIOHOCKOMHUSIX, KOTOpPbIE paHee
paccMaTpuBaINCh B KadyecTBE MPEILICCTBCHHUKOB
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KOJIOPEKTAJIbHOTO paka. B kauecTBe JOMOMTHUTETBHBIX
MIPEUMYIIIECTB ONTHICCKOW AuddhepeHITHAIINN TTO-
THUIIOB ITOJIMIIOB OTMEYAIOTCA COKpAIICHUC BPEMCHHU,
KOTOpOE 3aTpavyrBaeTCsi Ha OUOTICHIO, a TAKKE 4aCTOTa
OLIMOOYHBIX JUATHO30B MO Pe3ybTaTaM OLIEHKH MpU
murnoBoi 6uoricun [17]. OmHako cylecTByeT MHe-
Hue, uto 10 % ormmboK mpu MOP(OIOrHYECKOM OIIEHKE
OMONTATOB JOMYCKASTCS 110 MPUIMHE HECOOTIONCHNUS
STAJIOHHOTO CTaHJapTa MPH B3ATHH 00pas3loB U MpU
0oOHapy’>KEHUH ITOJIMIIOB B PYTUHHON KIMHUYECKON
HPAKTHUKE, SHI0CKONNYECKasi ONTHYECKAs AUarHOCTH-
Ka 1 Mopdosorunueckast OreHKa ¢ TOMOIIbI0 OMOTICHU
MOTYT UMETh OIMHAKOBYIO TOUYHOCTH [17, 41].

3akaoueHnue

Pa3pabotka 3¢)()eKTUBHBIX, BEICOKOUYBCTBUTEb-
HBIX M BBICOKOCTICITU(UYHBIX MOIXO/IOB K JHATHO-
CTUKE PaHHEro OIMYyXOJEBOTO MOPaKCHUS SIBISETCA
€/IMHCTBEHHO BEPHOM cTparerueid B CHUIKEHUH 3a-
b6osieBaeMOCTH U cMepTHOCTH HaceneHus oT KPP,
CBoeBpeMeHHas AMArHOCTHKA SIBISETCS OCHOBOM
JUTsl IPUMEHEHUS Pa3IMYHOIO POIa MAJIOMHBA3UBHBIX
BMEIIATENIbCTB, CITOCOOHBIX 3((HEKTHBHO Pa3peIInTh
KITMHIYECKYIO 33/1ady ¢ COXPaHEHHUEM TIPUEMIIEMOTO
KauecTBa KU3HU MaleHTa. PaHHee BBISBICHHUE U
JICYCHUE OIYXOJIeH TOJICTOM KHUIIKH OCTaeTcs 3a-
Jlayell CrenualiCTOB MEPBUYHOTO 3BEHA, a TAKXKE
PETHOHATBFHBIX OHKOJIOTHYECKUX IIEHTPOB. B coBpe-
MEHHBIX MyOJIUKAIMSIX, HAIIPABICHHBIX HA U3YYCHHE
METOJ/IMK PAHHETO BBISBIICHUS] HOBOOOPA30BaHUIA TOJI-
CTOM KHILKH, TUAUPYIOLIAs. POJIb OTBOJUTCS HOBBIM
SHAOCKOTIMYECKUM MeToaaM. B kadecTBe Hambomee
MEePCTIeKTUBHOTO IMOIX0/a MPEACTABIACTCS TOUYHAS
ONTHUYECKAs IUATHOCTUKA, C BO3MOXHOCThIO HH(OP-
MAaTHUBHOTO 3HJO0CKOMHMYECKOTO MPOTHO3UPOBAHUSA
TUCTOJIOTHU ITOJIUIIOB B PEKUME PEaIbHOTO BPEMEHH,
B TOM YHCJIE C BRICOKOW UyBCTBUTEIHLHOCTHIO K BBISIB-
JICHHIO HOBOOOpa30BaHMii MajibIX pa3MepoB. Heooxo-
JTUMO OTMETHUTh, YTO OOJIbINIasl YaCTh UCCIICJOBAHUH,
HaITpaBIIeHHBIX Ha Pa3pabOTKy KOMILIEKCHBIX AHArHO-
CTHYECKHX MPOTPaMM, OITyOIMKOBaHa 3apyO0e)KHBIMH
aBTOpPAMU U aKIIEHTUPYET BHUMAHNE HA I0CTaTOYHOM
TOYHOCTH MPOTHO3UPOBaHUS Mopdosorudeckoit
CTPYKTYpPBl HOBOOOPA30BaHUS TOJICTOW KHIIKHU C
ITOMOLIBI0 BU3YyAJIbHON JUArHOCTUKH, B YACTHOCTH,
MOCPEJCTBOM METOAUK LU(PPOBOr0 KOHTPACTUPOBA-
HUsl. YUUTBIBASL, YTO KAaJPOBBIA, TMarHOCTUUECKUN U
TEpaneBTUYECKUN MOTCHIIUAI B PA3JIMUYHBIX PErHOHAX
Poccun 3HaunTenpHO paznuyaeTcs, OTEYECTBEH-
HBIM HCCIIEIOBATEIISIM HE0O0X0anuMO (pOpPMHUPOBATH
COOCTBCHHBIU OIBIT B MPOBEICHUN KOMIUICKCHBIX
JIUAarHOCTUYECKUX MEPOIMPUSTUN, YCTPAHEHUU IKO-
HOMHYECKHX MPETsTCTBUH s 3 ()EKTHBHOTO BHI-
spnennsi KPP; a Takxke pa3pabaTeIBaTh pariioHATEHBIE
MYTH YJTy4IICHHs JJe4eHHs HOBOOOPa30BaHHM TOJICTON
KHUIIKW, UCXOM U3 BO3MOXHOCTEH PErMOHaIbHOTO
3/1paBOOXPAHEHUS.
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Poccus, 119435, r. Mockea, nep. AGPUKOCOBCKUIA, 2

AHHOTauus

AkTyanbHocTb. KonopekraneHbii pak (KPP) coxpaHsieT no3vumm ogHon 13 Hambonee 3HaumMmblx npodnem
COBPEMEHHOI OHKOMOrMK Kak B rmobaneHoM maclutabe, Tak u Ha Tepputopun Poccuiickon ®egepauun. Co-
rmacHo faHHbiM BO3, KPP 3aHnmaeT TpeTbe MecTo nNo pacnpoCTpaHEHHOCTU N XapaKTepuayeTcs TeHAeHLMeN
K pocTy 3aboneBaemocTtn. B Poccun KPP Takke BxOOMT B UMCNO NUAEPOB OHKOMATOMNOrMM, 3aHumas, no
AaHHbIM 2022 1., n9TOe MecTo No 3aboneBaeMocT 1 BTOPOe — No CMepTHOCTM. OAHUM U3 YacTbIX U FPO3HbIX
ocnoxHeHun KPP siBnsieTca ocTpasi o6TypaunoHHas kuwevHas HenpoxogumocTs (OOKH), Tpebytowias He-
OTIOXHOrO fiedyeHmst. CTeHTMPOBaHWE TONCTON KUK NpeacTaBnsieT coboi COBPEMEHHY ManonHBa3MBHYO
ansTepHaTuBy aKcTpeHHon xupyprum npu OOKH, ogHako Bonpockl ero achdekTMBHOCTH, BeaonacHocTu, a
Takke BapnabenbHOCTb OTAANEHHbIX Pe3ynbTaToB U PUCK OCIIOKHEHMI 0BycnoBnmBalT HeobXoanMocTb
[eTanbHOro aHanm3a n cuctemaTm3aummn HakonneHHblx AaHHbIX. Llenb nccnegosaHma — nposecTy cucte-
MaTUYeCKMIn aHanm3 AaHHbIX, UMEIOLLIMXCS B COBPEMEHHON nuTepatype, 06 acpdpekTnBHOCTM, He3onacHocTH
W OTAaneHHbIX pesynbTaTax CTEHTUPOBaHMS TONICTOM KULLIKWM Kak MeToda feyeHnst ocTpor obTypaLmoHHOM
KMLLIEYHOW HEMPOXOAMMOCTI Y NAaLMEHTOB C KonopekTanbHbIM pakom. MaTtepuan un metoasl. lNposeaeH nouck
Hay4HbIX Nybnvkaumin no TemMe nccnegosaxus B 6asax AaHHbix PubMed, Scopus, Web of Science, eLibrary,
CyberlLeninka 3a nocnegnue 10 nert, a Takke AaHHbIX BcemmpHon opraHusaummn sgpasooxpaHenus (BO3) n
cneumnanmanpoBaHHbIX OHKONOrMYeckMx noptanos. PesynbTaTbl. AHanu3 nutepartypbl NpOAEMOHCTPUpoBan,
YTO CTEHTUPOBAHWNE TONCTOWN KULLIKM SIBNSETCA aPMEKTUBHON ManovHBa3vBHON cTpaTernen Ans paspelue-
Hmua OOKH npu KPP, no3sonsisi B psige crnyyaeB n3bexaTb SKCTPEHHOTO XMPYPruyeckoro BMellaTenscTsa
WIN UCMOMb30BaTb €ro Kak «MOCT» K Mr1aHOBOW onepauun. YCTaHOBIEHO, YTO METOAMKa accoLuumnpoBaHa ¢
onpeaeneHHbIM CNeKTPOM OCIIOXKHEHWI (Hanpumep, nepdopauusi, MUrpauns cTeHTa, peobeTpykums), Bo3-
HUKaOLMX KaK MHTpaonepauroHHO, Tak U B pa3nunyHble CPOKW nocrieonepaunoHHoro nepuoga. OtmeveHa
3HauuTenbHas BapnabenbHOCTb AaHHbIX 006 OTAaneHHbIX pe3yrnbraTax neyeHnsl, YTo NoavYepKUBaEeT OTCyT-
CTBUWE eQUHbIX NOAX0A0B N HEOOXOAMMOCTb AanbHelLe CTaHAapTU3aLMmM NoKasaHWin U TEXHUKU BbIMOMHe-
HWUS1 AaHHOW MeToauku. 3akntovyeHue. CTEHTUPOBaHME TONCTOM KULLKU SBRSETCS 9PMEKTUBHLIM METOAOM
nevenns OOKH npu KPP, npeanaras sHadnMble npenmyLLecTBa No CPaBHEHWNIO C SKCTPEHHON onepaumen
ANs onpeneneHHon kateropmmn naumeHToB. OgHaKo HanmM4me OCNOXHEHUN N HEOQHO3HAYHOCTb OTAANEHHbIX
pe3ynbTaToB AMKTYOT HeOOXOAUMOCTb AanbHEeWLero n3yyeHns AaHHOW MeTOoAMKW, COBEpLUEHCTBOBaHMUS
KpUTEpueB oTOOpa NaunMeHTOB, TEXHUYECKNX acreKTOB CTEHTMPOBaHMSA U pa3paboTku YETKMX anropuTMoB
BefeHWs 6omnbHbIX ANs yry4yLlleHWUs NCXOO0B NeYeHns.

KnioueBble cnoBa: KOJ’IOpeKTaIIbeIﬁ PakK, caMOpacmupmou.mﬁca MeTannn4yeckun CTeHT, TONICTOKULLIEYHOe
CTeHTUpoBaHue, onyxorneBas TOJICTOKMLWIeYHasA HeNnpoxXoAuMoCTb.

#=7 ConupxaHoBa XocuaT Tonub6oBHa, dr.tolibovna@mail.ru
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Abstract

Background. Colorectal cancer (CRC) remains a major global health concern both in Russia and worldwide.
According to WHO data, CRC ranks as the third most common cancer and has a tendency to increase both
morbidity and mortality. According to 2022 data, CRC is the fifth most common malignancy and the second
leading cause of cancer death in Russia. Acute colorectal obstruction (ACRO) is one of the most frequent and
threatening complications of CRC, necessitating urgent treatment. Colonic stenting is a modern minimally
invasive alternative to emergency surgery for ACRO. However, a detailed analysis and systematization of the
accumulated data are required to assess its efficacy and safety as well as the variability of long-term results
and the risk of complications. Aim of the study: to conduct a systematic analysis of the data available in
modern literature on efficacy, safety and long-term results of colonic stenting as a method of ACRO treatment
in patients with CRC. Material and Methods. Scientific publications from PubMed, Scopus, Web of Science,
eLibrary, CyberLeninka databases published over the last 10 years, as well as data from the World Health
Organization (WHQ) and specialized oncology portals on the topic of the study were analyzed. Results.
The literature review demonstrated that colorectal stenting is an effective minimally invasive strategy for
the ACRO treatment in CRC patients, allowing in some cases to avoid emergency surgery or to be used as
a “bridge” to planned surgery. The technique has been found to be associated with a certain spectrum of
complications arising both during surgery and in the postoperative period (e.g. perforation, stent migration,
reobstruction). Significant variability in long-term outcomes was observed, highlighting the lack of uniformity
and the need for further standardisation of indications and technique. Conclusion. Colorectal stenting is an
important and effective method for the treatment of ACRO caused by CRC, offering significant advantages
over emergency surgery for a certain category of patients. However, the presence of complications and the
ambiguity of long-term outcomes require further study of this technique, improvement of patient selection
criteria, technical aspects of stenting, and development of clear patient management algorithms to improve
treatment outcomes.

Key words: colorectal cancer, self-expandable metallic stent, colon stenting, tumor-associated colorectal

obstruction.

Bgenenne

Onkonornyeckue 3a00JI€BaHUS MPEACTABIAIOT
co00¥ T00aIbHYI0 IPOOIEMY 3PaBOOXPAHCHHUS, 3a-
HHUMast BTOPOE MECTO CpeJ IPUYMH CMEPTHOCTH, B TOM
yucne U B Poccun. ITarnemust COVID-19, cormacao
nmaaasIM BO3, mpuBena Kk MacmTabHBEIM cOOSIM B Me-
JMILIUHCKOW CUCTEME, BBI3BAB 3aJICPKKH TUArHOCTHKH
U JeYeHHs paka. JDTO, B CBOIO O4YepeAb, MOBIHAIO
Ha BBISBISIEMOCTh OHKOJIIOTHYECKUX 3a00JIeBaHUN U
CMEPTHOCTb OT HUX, YTO ITOATBEPIKIAETCS CTATUCTUKON
nocieayromux jer. IIpenmonaraercs, 4To 3T0 HpU-
BEJ/ICT K YBEJIIMUYCHHUIO CMEPTHOCTH OT MATH Hanbojee
pacnpocTpaHeHHbIX BUAOB paka B nepuon ¢ 2022 no
2030 r., Ipu 3TOM HaHOONBIIHH POCT CMEPTHOCTH
OXHJIAETCSI CPEIH TMAIUEHTOB C KOJIOPEKTAIHHBIM pa-
koM (KPP) [1]. CornmacHo nanusiM MexayHapOIHOTO
areHTcTBa 1o uccienoBanuto paka (IARC)3a 2022, B
MUpE 3apETUCTPUPOBAHO 0KOJI0 2() MITH HOBBIX CITy4aeB
OHKOJIOTHUYECKUX 3a00neBanuii n 9,7 MitH cMepTeit ot
paxa. [Ipu stom KPP 3ans1 Tpetbe Mecto o yacrore

CUBUPCKIY OHKONOTMMYECKNW XXYPHAT. 2025; 24(3): 124-134

3a00J71€Ba€MOCTH U BTOPOE — 0 CMepTHOCTH [2, 3]. B
Poccun B 2022 1. 3a0071€Ba€MOCTh 3710Ka4€CTBEHHBIMHU
HOBOOOpa3oBaHUsIMH cocTaBuiia okouo 2 800 ciyyaes
Ha 100 000 macenenus, KPP 3aus mstoe MecTo Imo
4acToTe 3a00JIeBaeMOCTH U BTOPOE — IO CMEPTHOCTH
[4, 5]. Ocnoxnenus KPP cocramstror oxoro 30 % Bcex
HEOTJIOXKHBIX XUPYPTUUECKUX COCTOSTHUM, U3 KOTOPBIX
B 80 % ciryuaeB OHM IPOSIBIISIFOTCS Kak ocTpast 00Typa-
IMUOHHas KumieyHas Henpoxoaumocts (OOKH) [6, 7].
OcTpast 00TypaMoHHAs KATIICTHAS HEIPOXOTUMOCTE —
OTIaCHO€ OCJIOKHEHHE, Tpelyroliee HeMeIJIEeHHOTO
JIeYeHUsI BO N30€KaHUE TKEIBIX IOCIEICTBHHA, BILIOTh
no aeranbHoro ucxona [8—10]. do nosBiaeHus camo-
PaCIIUPSIONINXCS METAIUTMYECKUX CTEHTOB TPaHIIU-
ouabIM MeTonoM Jieuenns OOKH Obuto axcTpeHHOe
orepaTUBHOE BMeNIaTeabcTBO. OHAKO dKCTpeHHAs
onepanus (90) o cpaBHEHHUIO C IIIIAHOBOM, 0COOCHHO
y TTAIUEHTOB C COMYTCTBYIOIMMH 3a00JIEBAHUSMH, CO-
MpsiKEHA C BHICOKOM 4acTOTON IMOCIeO0NnepaluOHHbIX
OCJIOKHEHUH W JIeTabHOCTH, a Tak)Ke HEBO3MOXK-
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HOCTH COOJIIOCHMS PUHLUIIOB OHKOJIOTHYECKOTO
pamukanmm3Mma [8, 11]. B cuctemaTtudaeckom o030pe
1 MeTaaHaJin3e, OImyOInKoBaHHOM B EBpormeiickom
KypHaJIe XUPYPTUUECKOI OHKOJIOTHH, HCCIIEIOBATEIH
MIPOBEJIH CPABHUTEIBHBIN aHATIN3 XUPYPTUUECKUX UC-
XOJIOB IPUMEHEHHUS CAaMOPACIIUPSIIOIINXCS METAIIIU-
YECKHUX CTCHTOB B KAUECTBE «MOCTa» K OIIEPAaTUBHOMY
BMemarenscTBy/«bridge to surgery» (BTS) u 30 npu
37I0KaYeCTBEHHON OOCTPYKLMHU TOJCTON KHUIIKH. B
rpyInIe naunueHToB, noaseprmuxcst 90, CMEpTHOCTD B
teuenne 30 qHel Obla HecKombKo BhIe (8,1 %), uemy
MAIUEeHTOB, KOTOPBIM ObLIA BBHITIOTHEHA IIAHOBASI OTIe-
panus nocie creHTuposanus B kauectse BTS (6,5 %)
[12]. OkcTpeHHbIe onepanyy 4acTo MPOBOAATCS OT-
KPBITBIM CIIOCOOOM, YTO B COYETAHUU C BHIBEACHHEM
KHIIEYHOW CTOMBI HETaTUBHO BIIMSET Ha KaYeCTBO
JKM3HU TAlMEHTOB. B CBS3M C 3TUM CTEHTHUpPOBaHUE
TOJICTOM KHIIKH MPEACTaBISACT COOOH aKTyaJabHYIO
00J1acTh MCCIIeI0BAHUM, HAPABICHHBIX HA U3yUCHHE
KPaTKOCPOYHBIX M JIOJITOCPOYHBIX PE3yIBTaTOB TPH-
MeHeHus camopactupsitorierocs crenra (CPC).

CreHTHpOBaHNE TOJICTOM KHIIKH — 3TO METOJ DH-
nmockonmueckon ycranoBku CPC it BocCcTaHOBIICHUS
MIPOXOAMMOCTH KUIICYHHKa B OOJACTH OIyXOJIEBOH
cTpukTypbl. CrentupoBanue npu nedennn OOKH
OITyXOJICBOTO T'€HE3a MOXKET CIYKUTh «MOCTOM» K
XUPYpPradIecKOMy BMEIIaTeIbCcTBY/«bridge to surgery»
(BTS), a Taxke mpoBOAUTCS C IIENBI0 MAJTHATUBHOM
nomot . CTeHTHpPOBaHHE MTO3BOJISET IEPEBECTH IKC-
TPEHHOE ONEPAaTUBHOE BMELIATENbCTBO B MJIAHOBOE
WM CPOUHOE, 00ecIieurnBasi CTabMIN3aLuI0 COCTOSHUS
narmeHTa (KOppeKIys JeruapaTaiy U IeKTPOIIUT-
HBIX HAapyIIeHUH ), BOCCTAHOBJICHNE (PYHKIINH KHILIEY-
HUKa, ONITUMU3ALUIO COIYTCTBYIOLINX 3a00JICBaHUH,
JOTIOJIHUTENIbHOE 00CIe0BaHNe U IJIAHUPOBAHUE
o0BeMa XUPYPrudecKoro BMermareascTsa. I ranosas
oreparnus, B CBOIO O4Yepesb, XapaKTepu3yeTcs Jyd-
LIMMHU KPaTKOCPOUYHBIMH PE3yNbTaTaMH: CHI)KEHHEM
3200J1€Ba€MOCTH M CMEPTHOCTH, YaCTOTHI BEIBEJCHUS
CTOMBI, JUTUTEILHOCTH TOCIHTATN3AIUH U 30-THEBHON
neranbHOCTH [ 12—17]. OnHako 3 PeKTUBHOCTH CTEH-
TUPOBaHUS HE a0COJIOTHA, U B HEKOTOPBIX CIIydasx
HaOJI0Ial0TCst cephe3Hble OcaokHeHus. Mnentuduka-
WS IPEAUKTOPOB HEI(D(PEKTHBHOCTH CTEHTHPOBAHUS
npu OOKH siBnsiercst KiroueBbIM (PaKTOPOM IMTOBBIIIIE-
nus 3¢ dexruBaoctu aeuenuss OOKH mpu KPP. Pasz-
paboTKa KIMHUYECKUX PEKOMEHALINH Ha OCHOBE 3TUX
MIPEAUKTOPOB MTO3BOJIUT CHU3UTh PUCK OCIIONKHEHUH,
[TOCIICOTIEPALIMOHHYIO JIETAIBHOCTD U, KaK CIIEJICTBHE,
YIYYLIUTh OOIIYIO0 BEIKUBAEMOCTH ITAlUCHTOB.

C nenbro aHanu3a 3pPEeKTUBHOCTH CTEHTUPOBAHHUS
npu neyenun OOKH onyxoneBoro reHesa npoBeneH
aHaJIN3 MCTOYHHMKOB, TIPONHICKCUPOBAHHBIX B 0azax
manueix PubMed, ResearchGate, Web of Science,
Medscape, Google Scholar, orry0nrkoBaHHBIX Ha aH-
IIMICKOM U pycckoM si3bikax ¢ 2010 mo 2024 r. [Touck
OCYIIIECTBIISICS O KITIOUEBBIM cioBaM «colorectal
cancer», «self-expandable metallic stent», «colon
stentingy, «btsy», «colon obstruction».
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IIpoGJiembl 31paBoOXpaHeHUs] B MHPOBOM
MacmTade. KosiopekTajbHbI pak:
OCJIOKHEHHS M AKTYaJIbHOCTh

npodjemsl B Poccun

[To manHBIM MeXIyHApOJHOTO areHTCTBA IO
myuenuio paka (IARC), B 2024 1. Bo BceM Mupe
okugaeTcst 6omee 19,7 MITH HOBBIX CITydaeB OHKOJIO-
THYECKUX 3a00JIEBAHUMN, YTO SIBJISICTCS PEKOPIHBIM
MoKa3arejeM W yKa3blBaeT Ha HACTOPAKHBAIOIIYIO
TEHJICHIIUIO K pocTty 3aboneBaemoctu [3]. K Ham-
OoJsiee pacpOCTpaHEHHBIM THUIAM paka, KOTOphIE B
COBOKYITHOCTH COCTaBJISIIOT Oosiee 50 % ot obmiero
9yUCjia HOBBIX JUArHO30B, OTHOCATCS PaK JIETKUX,
MOJIOYHOM JKele3bl, KOJIOPEKTAIbHBIH paKk U pak
mpencTaTenbHON xKeme3sl [18]. [Iporao3sr mo cMepT-
HOCTH OT OHKOJIOTUYECKHX 3200JIeBaHHI BBI3BIBAIOT
CEpBhE3HYI0 00eCIOKOEHHOCTh. OXHIaeTcs, 4To B
2024 r. ynucao ciaydyaeB JETaIbHOIO MCXONa OT paka
BO BCEM MHpPE COCTaBHUT NMpuOIM3nTeasHo 10,2 MITH
qyeloBek, 4yto Ha 2 % Oombiie, yvem B 2023 1. [3].
OCHOBHBIMU (PAaKTOpaMH, CIIOCOOCTBYIOIIUMH BbI-
COKOMY YPOBHIO CMEPTHOCTH OT 3JIOKa4e€CTBEHHBIX
HOBOOOpAa30BaHUH, SBJIAIOTCS IMO3IHEE OOpaIeHue
3a MEJIUIIMHCKOM MOMOIIIbI0, OTPAHUYEHHbBINA JOCTYII
K KaueCTBCHHOW JMAarHOCTHKE W JICUCHHIO, a TaKKe
HejlocTaToyHasi HHPOPMUPOBAHHOCTh HACEIICHUS O
HEOOXOIMMOCTH CBOEBPEMEHHOTO 00cIeoBaHus [3].
®DakTOpHI pUCKa, TAKUE KaK HE3TOPOBBIN 00pa3 )KU3HH,
OXKHpEeHHe, KypeHHE 1 BO3/ICHCTBHE BPEIHBIX BEIIECTB
U3 OKPYIKAIOIIel CpeJibl, MPOIOJDKAIOT MPEJICTABISTh
CEephE3HYIO MPOOIIEMY, 0OCOOCHHO B CTpaHaX C HU3KHM
U CpeIHuM ypoBHeM goxona [19, 20].

ComnnacHo jaHHbIM 3a 2022 1., 3710Kaue€CTBEHHEIE 3a-
0oJieBaHMSI 3aHSIM BTOPOE MECTO B CTPYKTYpPE CMEPT-
HocTH HaceneHus Poccun, coctaBus 276 878 cirydaes.
B ToT %€ mepron oT 100pokadecTBEHHBIX HOBOOOpa-
30BaHUU U paka in situ ymepno 4 180 genosex [4]. 1o
nanabiM HMMUILL onkonorun um. H.H. biioxuna, pak
JIETKUX SIBJISICTCSI HANOOJIeE YaCTON MPUIUHON CMEPTH
OT 3JIOKAQYE€CTBEHHBIX OITyXOJIEH, 32 HUM CIIEYIOT PaKk
MOJIOUHOM JKEeJIE3bI U KOJIOPEKTAIBHBIN pak.

EsxeromgHo B Mupe GukcupyeTcst puOIn3uTeTbHO
1,4 muH HOBBIX cityuaeB KPP, mpuuem 6070 % u3 Hux
OTHOCATCS K 3armymeHHbM cTausiM (I1I-1V). Do npu-
BOJIUT K cMepTH 0K0J10 40 % mareHToB B IepBhIi Tox
MocJie MOCTaHOBKH AuarHo3a. 3adoneBaeMocts KPP
BO3pacTaeT y Jrofen crapuie 45 net, npuuem Oojee
70 % Takux nauueHToB — crapie 60 aet. Kpome Toro,
Yy MYKYUH KOJIOPEKTaJIbHBIN pak JUarHOCTHPYETCS B
1,2—1,4 paza gare, 9yem y xennud [2, 10, 21, 22]. Pac-
NPOCTPAHEHHOCTh ATOr0 3a00JieBaHUsl BapbUpyeTCs
B 3aBUCHMOCTHU OT PETHOHA, YTO CBSI3aHO C 0COOCH-
HOCTAMH UTAaHUA, KypEeHHEM, 00pa30M JKHU3HU U d-
(EeKTUBHOCTHIO CKDHHUHIOBBIX Iporpamm [2, 3,5, 19,
20, 22-28]. Poct 3aboneBaemoct KPP nipencrasmisier
co00i1 cepbe3HYI0 ITPOOIIEMY 3IPaBOOXPAHEHUS, 0CO-
OEHHO B Pa3BUBAIOIINXCS CTPaHaX, i€ HaOIromaeTcs
TaKKe yBEJMUYCHNE YMCIIa CITy9daeB 3a00JIeBaHNS CPETU
JIUI MOJIOZIOTO Bo3pacta [29].
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Octpast o0TypalmoHHasi KAIIEUHAs HETPOXOIH-
MOCTB, Oy/TydH OTHIM U3 CAMBIX TPO3HBIX OCIIOKHEHHUIH
KPP, Tpebyer He3aMeIUTEIHHOTO BMEIIATENbCTRA,
T. K. MOXET MPUBECTU K TSHKEIBIM MOCICACTBUM, B
TOM YHCJIE K JIeTaTbHOMY ucxony. [locse BrisBIeHUs
OOCTPYKIIMU Ha TIEPBOM JTarle JeYeHHUsS He3aMeITHu-
TEJBHO CIIEAYET BBITOTHUTH IeKOMITpeccrio. Brroop
crocoba JEKOMIIPECCUHU PEIIAeTCsl WHAMBHUIYaIbHO
IUIST KaKJAOTO MalMeHTa, OCHOBBIBAETCS HA 0CO-
OCHHOCTAX ero 3a0o0JIeBaHUs, ONMBITE JICUCOHOTO
YUIPEKICHUS U ONepHpyromiero xupypra [6, 8, 9, 11,
21, 23, 30-33]. OcTpas o0TyparioHHas KUIICUHAS
HEIMPOXOAMMOCTh MOXET OBbITh BbI3BaHA 3aKPBITUEM
MIPOCBETa KUIIEYHOH TPYOKH MEPBUYHON OIMyXOJBO
00 CIaBIMBAaHUEM PEUANBUPYIOIIMMH OITYyXOJISIMHU
m3BHE. OOCTPYKITUS TOJICTOW KUIITKHA BBI3BIBACT Ha-
pYLICHHE BCeX ¢ (PYHKIUH, BKIIFOYasi MOTOPUKY, YTO
MPUBOAMT K PA3BUTHIO KUIIEYHOT'O CTa3a. 3aMeIJICHUE
9BaKyalllH COIEPKUMOTO KHIICYHHKA M Pa3BUBAIO-
HIMICS KUIIEYHBIH cTa3 00yCIOBIMBAIOT TTOBBIIICHHE
BHYTPHUIIPOCBETHOIO JABJICHUS, HAPYIICHUE MEepy-
3WH, CHIDKEHHE a0COPOIUH U HAKOTUICHUE JKUIKOCTH
B MpOCBeTe TOICTOM Kumku [27]. Hanbonee wacto
OOCTPYKIIMS JIOKAJIM3yeTCS B CUTMOBHIHOM KHIIIKE,
Jlayiee 1o 4acToTe CAydaes CICAYIOT OIyXO0JIu B 00Jia-
CTHU CEJIE3€HOUYHOr0 n3ruda, B 25 % — B HUCXOAIIEM
OTJIeJIC TOJCTOM KUIIKHU U B 6 % — B pEKTOCUTMOUTHOM
otaene. OMmyXoau MpaBbIX OTAEIOB TOJCTON KHUIIKH
yalie XapakTepusyrTcs 0ojiee ObICTPBIM Pa3BUTHEM
CHUMIITOMOB HETPOXOJUMOCTH U PUCKOM JIEKOMIICH-
canuu. OgHako ocimokHeHus yare (10 70 %) Hadito-
JATOTCSI TIPU JIOKAJTM3AIINHU OITYXOJTH B JIEBBIX OT/IENax
TOJICTOM KHIIIKH, YTO OOYCIIOBJICHO OCOOCHHOCTSIMHU
pOCTa OIyXOJIHM, HHTPaMypPaJIbHbIM JINM()OOTTOKOM,
MEHBIIIMM TUAMETPOM U 00JI€€ BRICOKOU IIIOTHOCTHIO
KHUIIIEYHOW CTEHKH B 9TUX oTnenax [25, 34-38].

OcTtpasi 00TypanuoHHasi

KHIIeYHAs1 HEMPOXOAUMOCTb:

KJIMHUYEeCKHE acCNeKThl M CTPaTeruu BeleHusl

BBuny, xak mpaBmiio, 06CCUMITOMHOTO TEUEHUS
paxa TOJICTOH KWIIKH Ha paHHUX CTAJMSIX CKPHHWH-
TOBBIC CCIICAOBAHNUS UTPAIOT BAXKHYIO POJIb B paHHEH
JUArHOCTHKE HM3JIEYMMBIX OHKOJIOTUYECKUX U TIpeI-
PAKOBBIX 3a00JIeBaHUHN TOJNCTOW KUMKW, CHUKCHUE
3aboneBaecmMocTr U cMepTHOCTH OT KPP B mocnenname
JNECATHIICTUS BO MHOTOM OOYCIIOBJICHO IIHPOKUM
BHEJIPEHHEM CKPUHHUHIOBBIX Iporpamm [5, 26, 28,
39—41]. IlopTOMy BO MHOTMX CTpaHax MPUMEHSETCS
JIBYXDTallHasl CTPATETusl CKPUHUHTA, MPeyCcMaTpH-
Barollasi NePBUYHBIN aHAJIN3 Kajla Ha CKPBITYIO KPOBb
C TIOCJIEAYIOUIMM Ha3HaYEHNEM KOJIOHOCKOITHH TOJIBKO
IIpU HOJOKUTEIBHOM pe3yabpTate [26, 28, 32, 41].
JlaHHBII TOX0] TTO3BOJISIET BBISIBUTH CKPBITHIE KPO-
BOTEUEHUS, CBI3aHHBIE C OITYXOJbIO, KOTOPBIE MOTYT
OBITH HE3aMETHBI Ha paHHUX cTaausx. [lomoxurens-
HBII pe3yJIbTaT aHAIM3a Kajla Ha CKPBITYIO KPOBb, XOTS
1 Hecienn(hu9IeH (BO3MOXKHBI JIOKHOTIOJIOKUTETTHHBIE
pe3yabpTaThl IPH MOJIHIIAX, BOCHIAINTENIBHBIX 3a00I1e-
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BaHUSX KHIIIEYHUKA, TEMOPPOE), TIO3BOJISIET IIPOBECTH
KOJIOHOCKOITMIO ¥ CBOEBPEMEHHO YNAJUTh TOJHIIHI,
MPEJOTBpaIas TEM CaMbIM Pa3BUTHE paka TOJICTOM
kumiku [42]. PeHTreHosornueckoe UCCiaeaoBaHUE,
B YaCTHOCTH 0030pHas peHTreHorpadus OpraHoB
OpIOITHOM TIOJIOCTH, SIBJISICTCS OMHUM W3 HamOoiee
JIOCTYIHBIX M PACHPOCTPAHECHHBIX METOOB, IMO3BO-
JISFOIUM BBISIBUTH XapaKTCPHbBIC MPU3HAKH, TAKUE
KaK ypOBHHM HUJIKOCTH U Bo3AylIHbIe apku [40]. [1pu
HEIOCTAaTOYHONW MH(POPMATUBHOCTHA 0030pHOM PEHT-
reHorpaduu MprUMeHseTCSd KOHTPACTHAs PEeHTIeHO-
rpacdus wim uppurorpadus 1Jis TOUYHOH JIOKATHU3AIUH
oOcTpykimu. YaeTpa3BykoBoe uccienoanue (Y3U) u
koMmbroTepHas Tomorpadus (KT) opranos OpromrHoii
MTOJIOCTH 00ECIIeINBAIOT O0JIee NeTaTbHYI0 BU3YaH-
3aIMI0 TIPUYMHBI HEITPOXOAUMOCTH, COCTOSIHUSI OpTra-
HOB, OLICHKU X NEP(y3Un U BBISIBICHHS TPU3HAKOB
MIEPUTOHUTA, & TAKKE MO3BOJSIOT BU3yalU3UPOBAThH
omyxons [7, 33, 43]; KT, xak mpaBwito, mpeanodTu-
tenapHee Y3U. KojgoHOCKONHS MO3BOSET BU3yau-
3UPOBATh MOPAKCHHBIN YYaCTOK KHUINIEYHUKA, TOUHO
YCTaHOBUTH MPUYUHY OOTYpallMM U B OTAEIBHBIX
CIydasiX TIPOBECTH JIedeOHbIe MaHUMYISAIUNA. DTO
O0COOEHHO aKTyaJIbHO MPHU 00TYpanny KOMPOIUTaAMH,
KOT/Ia BO3MOKHO IHJOCKOMUYECKOE yHaleHHe WIH
(hparmeHTaIys KaJloBbIX KaMHel. Ha paHHUX cTanusix
KHIIEYHOH HETTPOXOAUMOCTH, 00YCIIOBIIEHHOH OITyXO-
JITMU TOJICTOM KUIIIKH, TIPH OTCYTCTBUH BBIPAKEHHOMN
CHMITTOMAaTUKH BO3MOXKHO KOHCEPBATUBHOE JICUCHHE
[33, 43]. CornmacHo pekomeHanusiM Poccuiickoro
00IIIecTBa XUPYProB, MOKa3aHNEeM K KOHCEPBATHBHOM
Tepanuu CIIy>KAT ycTaHnosiaeHue nuarao3a OOKH mo
pa3BUTHs HepPopanuy UM APYTrUX OCIONKHEHHUH.
KoHcepBaTuBHOE JiedeHHE BKIIIOYAET: aOCONIOTHBIN
TOJIOJ] ¥ TOCTENbHBIN PEXKHUM; JIEKOMITPECCHIO BEPXHHUX
OTJIEIIOB YKEITyAOYHO-KHUIIIEYHOTO TPAKTa C TOMOIIBIO
HA30TacTPaJIbHOIO 30H/1a (TIPY MOATBEPKACHUH TIPH-
3HAKOB TOHKOKHIIICUHOW HEMPOXOIUMOCTH ); [TAPCHTE-
paJIbHOE BBEJICHUE CIIa3MOJIMTUKOB M HH(DY3UOHHYO
TEparuio KPUCTAIIIONTHBIMHU 1 KOJUTOMTHBIMH PaCTBO-
paMu; OYNCTUTENbHBIC WIH CU(GOHHBIC KIN3MBI [43].
OtcyrctBue 3¢ (dekra OT KOHCEPBATUBHOM TEpaIuy B
TeueHue 6—12 9 CIIy>KUT MOKa3aHUEM K OIIEPaTUBHO-
My BMEIIATeNbCTRY. BRIOOP XUPYpPrudecKoil TAKTUKH
OTIpe/ieTIsIeTCS COCTOSTHUEM OOJIBHOTO, JIOKaTH3aIe
M pacipoCTPaHEHHOCTHIO OMYXOJH, CTETIEHbIO BbI-
PaXEHHOCTH OOTypalluu U HAJIMYHUEM OCJIOKHCHUU
[33, 43].

Bri6op xupypruueckoro meroga npu OOKH
ocTaeTcs npeaMeToM Auckyccuu. [Ipumensrorcs
pa3IMyYHbIC TIOAXO/bI, BKJIFOYas OTHO-, JIByX- U TPEX-
STAITHbIE OIIEPAIlNH, a TAK)KE MAIOMHBAa3UBHBIC BMe-
miarenabcTBa ¢ ucnoaszoBanueM CPC. B nocnennue
TOZABI CYNIECTBEHHOE Pa3BUTHE MOTYYNUIN MaJOWH-
Ba3UBHBIC YHOCKOMIUYCCKUE METO/IBI IEKOMITIPECCUU
npu nexomneHcupoBanHoit OOKH, npumensemsie B
CiIy4asiX, KOTJa paguKajbHOE XUPYPTHYECKOe BMe-
IaTeNbCTBO MPOTHUBOTIOKA3aHO M3-3a PacIpoCTpa-
HEHHOCTH OHKOJIOTHYECKOTO MPOIECcca M HATNIHS
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TSKEJION COMYyTCTBYIOIIEH MATONIOIUH Y MAlIUEHTOB C
BBICOKHM OITEPAIHOHHBIM PUCKOM. DHJIOCKOTIMYECKAs
peKaHaIu3alus OMyX0JIEBOM CTPUKTYPHI TOJCTOU
kuiiky ¢ nomousio CPC BOucChIBaeTCs B KOHIIEIIITAIO
«fast-track surgery» (Xupyprum yCKOPEHHOTO BOC-
CTaHOBIICHUS1), OPUEHTUPOBAHHYIO Ha NIPUMEHEHHE
MaJIOMHBa3WBHBIX TEXHOJIOTHH JIJIs1 OITUMH3AIIH pe-
3yJIETATOB XUPYPrUUSCKOT0 JICUCHHUS U peaOuInTaIlnH,
a TaKKe I YCKOPEHHsI BOCCTAHOBJICHUSI Ka4eCTBa
u3HH naruenToB. Briepseie CPC ObLIH MTPEIOKEeHBI
B 1991 1. B kauecTBe MaJUTMATHBHOTO METO/IA JICUSHHS
MaIICHTOB C HEPE3eKTabeIbHBIM UM MeTacTaThde-
CKHUM PaKOM IPSIMOW KHIIKH, a MO37Hee ObLIO Mpo-
JeMoHcTpupoBaHo ycrenrHoe npuMmenenne CPC B
Ka4ecTBe «MOCTa» K orepamnun/«bridge-to-surgery»
(BTS) [44]. [Tpu BBITIOJIHEHUH CTEHTHPOBAHUS HEO0-
XOJIUMO OLIEHUTH TUAMETP CTPUKTYPHI K BO3MOKHOCTh
ycranoBku CPC, yuuThiBass HEOOXOAUMOCTH BHI-
TTOJTHEHMSI OMOTICHU OITyXOJH TSI THCTOIOTHYECKOTO
nccnenoBanms. [IpenBapurenpHas MOATOTOBKA TOJ-
CTOM KUIIKU (OUYUCTUTEIBHBIC KIM3MbI) HEOOX0MUMa
IJIs. ONTUMAJNBHOM BU3yanuzanuu. KoloHockonus
[TPOTHBOITOKa3aHa HECTAOMIIBHBIM MMAllMEHTaM | IPH
BEIpakeHHOM (Oomee 10 cM) pacImupeHUN CIIETION
KHUIIIKA W3-3a MOBBIIIEHHOI'O pUCKa nepdoparui.
Wucydmsinms 10mKHA TIPOBOTUTHCS C OCTOPOKHOCTHIO
BO U30eKaHKE OCIoKHEHUH [33, 43].

ESGE pexomeHIyoT orieparnBHOE BMEIIATEIIECTBO
yepe3 2 HeJ Mocie CTeHTHpOoBaHus B pexknme BTS,
IIPU ATOM PEOOCTPYKIMS CTEHTa TPeOyeT CPOUYHOM
onepanuu [9]. OnTUMaIbHBII MHTEPBAI MEXAY
CTEHTHPOBAHUEM W OTIepalMel SBISETCS TMpeaMe-
TOM JUCKYCCHH, ¥ WCCICIOBAHUS JECMOHCTPHUPYIOT
MpoTHBOpeunBHIe pe3ynbraTl. M. Broholm et al. mo-
KazaJju, YT0 OTCpoUeHHast oneparius (>18 nHeit) mocie
yctanoBku CPC noBsliaer puck peunausa [45].

B.H. Kye et al., paznenuB manmueHTOB Ha TPH
TPYIIBI B 3aBUCUMOCTH OT MHTEPBAJIa JI0 ONEPALHH
(menee 1 Hen, meHee 2 Hen, Oonee 2 Hen), oOHApPY-
YKUITY JTY9IIHE TTOKa3aTeIn Oe3pennIuBHON 1 001eit
BBDKMBAEMOCTH B TPYIIIIE C OTEpalveil B TEUCHHE
HEJICJIN, XOTS 9acTOTa KPAaTKOCPOUHBIX MOCIeoIepa-
LIMOHHBIX OCJIOKHEHHI Obljla COMOCTaBHMa BO BCEX
rpynnax [46].

H. Oh et al. B cBoem ncciieoBanum (TpH TPYIIIIHL:
MeHee 2 Hen, 2—3 Hen, Oosiee 3 He) HE BHIIBIUIH
BIIUSIHUS WHTEPBAJa HA OCIIOKHEHHUS, CBA3aHHBIC CO
CTEHTUPOBAHUEM U pe3ekuueit, 90-THEeBHYIO JeTalb-
HOCTbB, 4acTOTy (POPMHPOBAHUS TIOCTOSTHHON CTOMBI
1 TPEXJIETHIOIO BBDKHUBAEMOCTH (OC3pEIUINBHYIO U
00mryt0). YacTora JianapoCKONUYSCKUX OMepaIuii
ObLTa BBINIE B TPyIIax ¢ 0ojee [UIMTEIbHBIM UHTEP-
BaJIOM, a 9acToTa ()OPMUPOBAHHS CTOMEI — B TPYIIIE
c orepartieii MmeHee yeM depe3 2 Hex [35].
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00TYpalMOHHOM KUIIEYHOH HEeNPOXOAUMOCTH:

aHaJM3 3apy0esKHbIX UCCIIeT0BAHUI

HenaBHrie MHOTOIIEHTPOBBIE UCCIIETOBAHMUS, TIPO-
BeJeHHbIC B SIMOHUH, IEMOHCTPUPYIOT BBICOKYIO
3¢ (heKTHBHOCTH CTeHTUpOBaHUs ¢ nomonisio CPC
Kak B kadecTBe BTS, Tak m B IMaJuTMaTHBHOM JIeUe-
Huu [47, 48]. Ilpumenenue CPC B kauectBe BTS
M03BOJISIET BOCCTAHOBUTH IMacCaXX MO KHUILIEYHUKY,
KyIHPOBaTh OCTPhIE CUMITOMBI OOCTPYKLUH U TIOA-
TOTOBUTH TAIIMEHTA K TTAHOBOH OmepaIriui, Kotopas,
Kak MTOKa3aHo B PsiJie UCCIIeIOBAHMIA, XapaKTepU3yeTCs
Oosee OaronpusATHBIMU KPATKOCPOUHBIMU PE3yiIbTa-
TaMH: CHIKCHHEM 3a00JI€BAEMOCTH U CMEPTHOCTH,
4acTOThl (POPMUPOBAHUS CTOMBI, TTPOJOIIKUTENh-
HOCTH rocriataiu3anuy u 30-THEeBHON JIETAIbHOCTH
[3, 12-16, 49]. B peTpOCIEKTUBHBIX UCCICIOBAHUIX
MpOBOAMIIOCH cpaBHeHHe cTeHTHpoBaHus CPC u D0
0 TTOKa3aTessiM KPaTKOCPOYHOU A (EeKTUBHOCTH, a
TaK)Ke JIOJITOCPOYHBIX OHKOJIOTHYECKUX PE3YIIbTaToB
U BBDKMBAEMOCTU. AHainu3 aaHHbIX Oosiee 1 500
MalMeHTOB, MOABEPTIINXCS dKCTPEHHOI MpaBo-
CTOPOHHEH TeMHMKOJIIKTOMHH MM CTEHTHPOBAHHIO,
noka3an npeumyiectsa CPC, Bkitodas Oonee BHI-
COKYIO 4acTOTY JIAalapOCKOMUYECKIX BMEIIATEeNbCTB,
MEHbIIlee KOJIMYECTBO CTOM M COKpalleHHE CPOKOB
rocriutanu3anuu [38]. Cucremarnueckuit 0030p
TaK)Ke MOJATBEPIKaaeT Oojee HU3KYI0 CMEpPTHOCTD,
MEHBIIYIO YacTOTY OCJIOKHEHHil, aHACTOMO3UTOB H
(hopmupoBaHusi cToMbl Tipu uctob3oBanuu CPC 1o
cpaBuenuto ¢ 20 [37].

L. Ansaloni et al. AeMOHCTPUPYIOT BBICOKYIO
YaCTOTY MOCJIEOTEPAMOHHBIX OCIOXHEHUNH M
netanbHOCTh (10 30—40 %) npu D0, ocoOeHHO Y
MalHUEeHTOB C COMyTCTBYouled marosnoruei [8]. K
MOCIICOTIePAIIHOHHBIM OCIIOXKHEHHSIM OTHOCSITCS pa-
HeBbIe WH(EKINH, HECOCTOATEIPHOCTh aHACTOMO3a,
9BEHTpAINs, THOWHO-BOCTIAIIUTENbHBIE TPOIIECCHI
B OpIOIIHOW MOJIOCTH M B 00JIACTH KOJIOCTOMBI, Iie-
PUTOHUT, XKEITYAOYHO-KHIIEYHbIE KPOBOTCUCHUS,
MTHEBMOHHMS, TPOMOOAMOOIHS JTETOYHOW apTepuH |
np. NH(pexnnonHo-BOCTIaMUTEIbHbBIE OCIOKHEHHS
SIBJISIFOTCS. YaCTOW NMPUYMHOM JIETAJILHOTO UCXO0Ja Y
OHKOJIOTMYECKHX OOJBbHBIX. XHUpypruueckasi TpaBs-
Ma WHAYOUPYET HMMYHHBIH OTBET C BHICBOOOXK-
JIEHHEM TPOBOCIAIHUTENHHBIX MEANATOPOB, UTO Y
UMMYHOKOMIIPOMETHPOBAHHBIX MAIIHCHTOB MOXET
NPUBOIUTH K PA3BUTHIO CHHAPOMa CHCTEMHOTO BOCIIa-
mutenbHOTO 0TBeTa (SIRS), cencrica n monwopranHoit
HemoctarogHoctr [50]. PazButwuio mHODEKIHOHHO-
BOCTIAJIUTEIILHBIX OCIIOKHEHUH CyIIECTBEHHO CIIOCO0-
CTBYET JUCOMO03 KMIIEYHOH MHUKPOOHOTHI, UTpatoLIen
KIIIOUYEBYIO pOJIb B TOMEOCTa3e, MMTaHUU, YHEPTeTHU-
YeCKOM OOMEHE, MMMYHOMOXIYJISIIAA U 3aIUTe OT
MaTOTEHOB.

J.B. van Praagh et al. moxa3zanu koppemnsimio Mex-
JIy CHIDKCHHBIM MHUKPOOHBIM pa3HO00pazueM, yMeHb-
[IEHUEM KOJITMYEeCTBAa KOMMEHCAITLHBIX U YBEITMYCHUEM
MATOT€HHBIX MHUKPOOPTAaHU3MOB Y IallHEHTOB C KO-
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OB30PbI

JIOPEKTAJIbHBIM PAKOM IOCJIE ONEPALUU U PA3BUTHEM
HECOCTOSITETFHOCTH aHACTOMO3a U BOCTIATUTEIEHBIX
riporieccoB. /{icOn03 CHIKAET KOJIOHU3AIMOHHYTO pe-
3UCTEHTHOCTh, HAPYIIAeT META0O0JIN3M U 0aphePHYIO
(DYHKIIMIO KHIIICYHHKA, TTOBBIIIIAS PUCK TPAHCIOKAIUH
[1aTOT€HOB U AHAOTOKCHHOB € pa3ButueM SIRS [51].
Hapymenne neinocTHOCTH KHUIIEYHOTO Oaphepa, BbI-
3BaHHOE KaK OIyXOJblO, TaK U ee 00Typanuei, Tak-
e CI0COOCTBYET Pa3BUTHUIO MOCIEONEePAUOHHBIX
ocnokHeHui. [{oBBIIIIEHHAs TPOHUIIAEMOCTh KHIIIeU-
HOM CTEHKHU W yBEITUYEHWE YPOBHS SHJOTOKCHHOB B
KpOBH, HaOIOaeMble YK€ B TIEpBbIE CyTKH IOCIE
orepanuy y MalueHTOB ¢ KOJIOPEKTAJIbHBIM PaKkoM,
KOPPEIUPYIOT C Pa3BUTHEM CENTUYECKUX OCIIOKHE-
Huil. TpaHCTIOKaIUs MEKPOOPTaHU3MOB B JINM(DOY3ITBI
MOKET MHUITUUPOBATH CUCTEMHBIN BOCIAIUTEIbHBII
OTBET, IPUBOASIIHUI K CETNICHUCY, TOJINOPTraHHON Hel0-
CTaTOYHOCTH U JIeTallbHOMY ucxony [50, 51].

B pexomennpanusax Eppomeiickoro oOmecTBa
xemynouHo-kumedHoi sugockonuu (ESGE) 2014 1.
JUIS TIAIIUEHTOB C MOTEHIMAIBHO M3JIEYMMBIM PaKoM
TOJICTON KUIIKU TpH OOTyparuu MpOKCUMAIIbHBIX
OTJEJIOB NPEAIIOYTEHHE OT/IaBajJIOCh XUPYPrUIeCKOM
PE3eKIHH, TIPY 3TOM NAITHATUBHOE CTEHTHPOBAaHNE
paccMarpHuBalioch Kak albTepHaTvBa. J[is nucTanb-
HBIX OTJEJOB CTEHTHpoBaHUE B kKadecTBe BTS He
PEKOMEH/I0BAJIOCH, 32 WCKIIFOUEHUEM TaI[UeHTOB C
BBICOKUM OTIEpallHOHHBIM puckoM (ASA>III) w/mmm
Bo3pactoMm ctapiie 70 JeT, KOTOpBIM OHO Tpensa-
rajloch B Kaue€CTBE aJbTEPHATUBBI XUPYPrHUECKOMY
BmematensetBy [21]. Pekomennanuu ESGE 2020 r
CYIIECTBEHHO CKOPPEKTHUPOBANHU MPEbITYyIIHUN
nonxoji. CTeHTHPOBAaHNE PEKOMEH/IOBAHO Kak 3(-
(dextuBHas anprepHatuBa IO MpH JIEBOCTOPOHHEN
3JI0Ka4€CTBEHHOH KHMIIEUHON HenpoxoaumocTu. [Ipu
00Typaruu MPOKCUMAIIBHBIX OT/IEJIOB Ipe/araeTcs
cTeHTHpoBanue B pexknme BTS mimn B mayummaTuBHBIX
nensix. B xagecTBe anbTepHaTHBBI CTEHTHPOBAHUIO,
[IpY HEBO3MO)KHOCTH €r0 MPOBEACHHUS, TOIYCKAETCs
(hopMupOBaHUE AEKOMIIEHCHUPYIOIIEH/pa3rpy30uHOM
cToMbl B kKauectBe BTS [9].

Pexomennarnmn AMepHUKaHCKOTO 00IIECTBa XUPYP-
roB Tosictoil ¥ npsimoit kutiku (ASCRS) 2022 1. ot-
MEYarT HEOOXOMMOCTh UHINBUYaIHHOTO ITOIX0/1a
K JISYEHUIO TAIUEHTOB C JIEBOCTOPOHHUM Kypadelb-
HBIM PakoM TOJICTOM KHIIKH C Yy4€TOM BO3MOXKHO-
CTell JeueOHOro yUpekJeHHUs, YTO COTIIacyeTcs ¢
pexomennanmsmu ESGE 2020 1. [Tpu o6cTpyKTHBHOM
pake TIpaBoii IOJIOBUHBI MITH MTOTIEPEIHO-000/T0UHON
KHIITKA PEKOMEH/I0OBaHBI XUPYpPrudecKas pe3eKIns C
aHaCTOMO30M U cTeHTHpoBaHHe B pexume BTS kak
Oe3onacHbie 1 d3pPeKTuBHBIC MeToAbI [31].

ComacHo pekomeHaanusM HanuroHnanbHON KOM-
IJIEKCHOM OHKoJorn4eckoit cetu (2021), mpu pe3ek-
TabEITHbHOM paKe TOJICTON KUIIIKA BO3MO)KHBI PE3EKITHS
¢ IuMQoIUCCEKITNe U KOJIoCTOMHEH, hopMHupoBaHre
pa3rpy304HO CTOMBI, a TaK)Ke CTEHTHUPOBaHUE B
kauectBe BTS. CreHTHpOoBaHUE NPEUMYIIECTBEH-
HO PEKOMEHJIyeTCS TIPY TUCTAIBHOM PaKe TOJCTOU
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KHIIKA JUTSL IEKOMITPECCHH IPOKCHUMAJbHBIX OT/ICIIOB
nepe/1 MIaHOBOM oneparuei ¢ GOpMUPOBAHUEM aHa-
cromo3a [23].

OcTtpas o06TypanuoHHast

KHIIIeYHAs1 HEMPOXOAUMOCTh:

CPaBHUTEJIbHAs OlleHKA CTEHTHPOBAHUS

W IKCTPEHHOIi onepanumn

AHanu3 TaHHBIX MPOCHIEKTUBHOTO HAITMOHATIHHOTO
peructpa Hunepmannos, mposenennsrii E.E. van Hal-
sema et al., mokazaJi JeTarbHOCTh TOCIIE SKCTPEHHOM
pesexiuu Ha ypoBHE 2,9 % y manueHToB Monoxe 70
net u 10 32,2 % y nauueHtoB crapiie 70 JeT ¢ BbI-
COKUM OIEepallMOHHBIM pUCKOM [52]. Panmomuzupo-
BaHHOE KOHTpoiupyeMoe uccienoanue Colorectal
Endoscopic Stenting Trial (CReST) nemoHcTprpoBaiio
MEHBIIYIO YacTOTy OclokHeHui (42,6 vs 59,5 %) n
Oostee OBICTPOE BOCCTAHOBIICHHE KUIIIEYHOH (PYHKITHH
B TPYIITIe IPEAONEPAMOHHOTO CTEHTHPOBAHHUS C TI0-
CIEAYIOLIEH pe3eKUME 110 CPaBHEHUIO C IPYNION
90. B rpynmne mpenonepanroHHOTO CTEHTUPOBAHUS
Takke HaOIro/Iaack MEHbIIas yactora (popMupoBa-
HUs cToMbl [36]. PeTpocnieKTUBHOE HCCIEA0BAHUE,
mpoBeneHHoe B Micmanuu ¢ ygactreM 95 marmeHToB,
HE BBISIBUJIO pa3Inuuii B 5)eKTHBHOCTH CTCHTHPOBA-
HUS U DKCTPEHHOM pe3eKINH, TPH ITOM OIIEPaTUBHOE
BMEIIATEJIbCTBO HE BJIMSIIO HAa BhDKUBaEeMOCTb [49].
ABTOpBI UCCIIEIOBAHUS HE PEKOMEHOBAIN CTEHTH-
poBanue. CrucreMaTH4ecKuil 00630p U MeTaaHaJIN3,
Brurouatomuit 10 uccnenoBanuit (1 273 namuenta),
MOKa3alii, 4YTo cTeHTupoBanue B pexkume BTS acco-
IIMAPOBAHO C 60JIee BRICOKOH YacTOTOM IIEpHHEBPaTh-
HOM ¥ TUM(ATHICCKON MHBA3UH U, KaK CIICJCTBUE, C
Xyameni oOIIeil BEIKUBAEMOCTBIO 10 CPABHEHUIO C
20 [53].

OpHAaKO CUCTEMAaTHYEeCKUU 0030p M MeTaaHallu3
L. Spannenburg et al. (27 uccnenosanui, 3 894 nanu-
€HTa) MPOIEMOHCTPUPOBAIH JYUIIIHE XUPYPTHIECKUE
MCXO/IbI, MEHBIIYIO YaCTOTY MOCJIEOTEePAITHOHHBIX
OCJIOKHEHHUH U cHIKeHne 30-1HeBHON JIeTAIbHOCTH B
rpymne creHTupoBanus B pexxume BTS o cpaBHenuio
¢ rpynmnoit 0. Tpex- U NATUIETHSS BbKUBAEMOCTb
OBITH COMOCTAaBUMBI B 00CHMX TpyIIIax, HO YacTOTa
OCJIO)KHEHHUH OcCTaBaslach 3HAUMMO HHU)KE B TpyIIe
creHTupoBanus [ 12]. B npyrom cucremarndaeckom 00-
30pe 1 ceTeBoM MeTaaHanmse L. Tan et al., cpaBHuBas
pe3yJIbTaThl Pa3IUYHBIX CTPATErwil JE€UEHUs] OCTPOU
3710Ka4€CTBEHHOH TOJICTOKUIIIEYHON HETTPOXOIUMOCTH
C OKCTPEHHOM PE3EKUMEN, BBIABUIN, YTO MALUEHTHI,
KOTOPBIM [TPOBEJICHO CTEHTUPOBAHUE WM HAJIOKEHA -
KOMITPECCHOHHAS CTOMA, IEMOHCTPUPYIOT 3HAYUTEIHHO
0ostee BBICOKYIO S-JIETHIOIO OOITYI0 U 0€3pelnANBHYIO
BBDKHMBAEMOCTb 110 CPAaBHEHMIO C MallMeHTaMH, MOJI-
BEpPrUIMMHCS SKCTPEHHOHU pe3eKInu. B To e Bpems mo-
CJICOTIEPAITMOHHBIE OCIOKHEHHS, HECOCTOSTETLHOCTD
aHacTOMO3a, PaHHSSI CMEPTHOCTD, paHEeBbIe HH()EKITUH
TaKKe ObLIM 3HAYMTEIILHO CHIKEHBI [54].

Y. Cao et al. oTMeJaroT, 9TO MPU TOCTATOTHOM
OTIBITE BBITIOJIHEHUSI CTeHTHpoBaHUs (He MeHee 40
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MIPOLIEAYP) U TIPOBEICHUH PAJAUKAILHON OTIepaIiH B
TedueHne 14 mHel mocie CTeHTHPOBAaHMSI 00IIast ¥ 6e3-
pelIuBHAS BEDKHUBAEMOCTH COITOCTABUMBI B 00EHX
rpyImnax, a YacToTa HeCOCTOATEIbHOCTH aHaCTOMO3a 1
(hopMHpOBaHHUSI CTOMBI HUKE B TPYIITIC CTCHTHPOBAHHUSI
[55]. D. Kim et al. mokasanu, 94To OCIOKHCHHSI, CBSI-
3aHHBIEC CO CTEHTOM, HaOIFOMaTNCh y 48 % MaIMeHToB,
OIIEPUPOBAHHBIX OoJiee yeM yepes 17 qHeil mocie ae-
Komripeccu [56]. Onepanuu, IpOBEACHHBIC B IEPUO]
ot 14 no 28 gHei nocine AeKOMIPECCHU, COIPOBOKAA-
JIUCH YBEITMYCHNEM KOJTMIECTBA JIAITapOCKOTMYECKIX
pe3ekinii, bosiee BEICOKOH YacTOTON MEPBUYHBIX aHa-
CTOMO30B U COKPAILIEHUEM CPOKOB IOCIUTAIN3ALIUH 110
CPaBHEHHUIO C OTIEPALIUSIMH, BBITOJTHEHHBIMU B TCUCHUE
14 nuaeit mocne hopMHUPOBAHUS CTOMBI.

Taxum 00pazom, TaHHBIE O BIVSTHAN ITPEI0TIepaIii-
OHHOTO CTEHTHUPOBAHUS HA OHKOJIOTMUYECKUE UCXOIbI
npu OOKH y nanuentos ¢ KPP ocratorcs nporuso-
PEYMBBIMH U TPEOYIOT ATBHEUIIINX UCCIIETOBAHIIA.

Bo3moxHbIe 0c105KHEeHUsT

YCTAHOBKH CaMOPACIIHPSIIOLIETr0cst

MeTAJTHYeCKOro CTeHTA

Hecmotps Ha ymydmienne kadecTBa XKWU3HH Ta-
umeHToB, ycraHoBka CPC accomumpyercs ¢ MOBBI-
LHIEHHBIM PHUCKOM OCJIOKHEHUW M 0ojee BBICOKON
4acTOTOW penuarBa OOCTPYKITUH 110 CpaBHEHHIO ¢ DO
[44]. CTenTHpOBAaHHE COMPSIKEHO C TEXHUYIECCKHUMH
CIIOHOCTSIMU M TTOTCHIIHATBHBIMH OCJIOKHEHHSIMH.
CoriacHO NaHHBIM psiia MCCIEeNOBaHUN, Hanboee
4acTO BCTpeYaroTcs nepdopaius, MATpaius u pe-
OOCTPYKIIHSI CTEHTAa; peKe — reMaToxe3us, 00Jib,
TEHe3MBbI (Jalle Py CTeHTUPOBAHUH MPSMON KHIITKN )
u cencuc [10, 52, 56]. AOGCOJIIOTHBIM TPOTHUBOIIO-
Ka3aHHEM K CTEHTHPOBAHUIO SIBISICTCS mepgoparius
CTEHKH TOJICTOW KHIIKH, TpeOyromas HeMeIJIeHHOTO
XHPYPrUUECKOTO BMenarebeTBa. OTHOCUTEIbHBIMU
MIPOTHUBOIIOKA3aHUSIMU, TIOBBIIAIOIINME PUCK OCIIOXK-
HEHUI WM JeNarolliiMU IpOoLeTypy HEBO3MOXHOM,
SIBJISIFOTCS: 3HAYHUTEINbHAS JITMHA OIMyXOJEBOTO II0-
pakeHus, JTOKATU3AIUs OYXOJIM B M3TH0aX KHIIIKH,
a Tak)Ke JIOKAIM3alusl B HIOKHUX M CPEJTHHUX OTIeNax
aMIYJIbI IPSIMOM KUIKU (PUCK OOJIEBOTO CHHJIPOMA,
KpOBOTEUEHHS, TCHE3MOB U HenepkaHus kana) [10].
JlonomHUTEIbHBIE TPOTHBOTIOKA3aHUS BKIIOYAIOT
TSOKEIYI0 CepJIeYHO-COCYANCTYIO U JIBIXaTeNIbHYIO
HEIOCTaTOYHOCTb, KOAryJIOoIlaTHH, BOCTIAIUTEIbHBIC
3a00JIeBaHMSI U S3BEHHO-HEKPOTUYECKUE TIOPAKEHUS
TOJICTON KHMILKH, THOWHO-BOCTIAJIUTENbHBIE POLECCHI
B OPIOIITHOM TIOJIOCTH, BRIPAKSHHBIA ACIIUT W KaHIIE-
pomaro3 OpromrHoi nonocTu [9].

BuccrnenoBanuu S. Meisner et al. sHI0CKOIIMUECKOE
CTEHTHPOBAHHUE OKa3aJ0Ch TEXHUYECKH HEBO3MOXK-
HbIM B 10 % cirydaeB m3-3a aHaTOMHYECKUX 0COOEH-
HOCTEH (InaMeTp OIMyXOJEBOTO KaHalla MEHEE 2 MM),
MPEeNsTCTBOBABIIUX MPOX0XKJICHUIO MPOBOJIHUKA.
Tem ne menee B 91,7 % ciydaeB CTEHT ObLT YCHELIHO
YCTAHOBJICH, 0OECIICUNB YCTpaHCHHUE OOTypaIluw.
JlmHa omyXos1eBoro KaHaia ooyiee 3 CM u ero U3BH-
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JIMCTOCTD SIBISUIMCH (DAKTOPAMHU PUCKA OCIOKHEHHUN
(HO He aOCONMIOTHBIMH TIPOTHUBOIIOKA3aHUIMH). [lep-
(opaums kulIeuHUKa OblIa CBSI3aHA C TEXHUYECKOU
OIMOKOW — Ype3MEepHBIM NMPOJBHKEHUEM CTEHTA.
OtnasieHHbIE OCIIOKHEHUS (MUTpaLMs CTEHTA C Tep-
(hoparueit 1 MepUTOHUTOM) HaOIOnaIich B 6,1 %.
O61mmas 3¢phekTuBHOCTH cocTaBmia 82,5 %, npu ya-
crote ocnoxuenuit — 8,3 % (nmepdoparus — 2,8 %,
peobcrpykumst — 5,6 %). s npodunaxkruku nepdo-
panuu aBTOPhl PEKOMEHIYIOT CTPOroe COOIIOICHHE
TEXHUKHU CTEHTUPOBAHUS, U30€erasi IPOIBUKEHUSI CTECH-
Ta Oonee yeM Ha 22,5 ¢M MPOKCUMaJIbHEE OIMyXOJIH,
a TaKXKe MPOBEJECHHE KOHTPOJIbHOHW KOJOHOCKOIIUU
U PEHTTEHOJIOTHYECKOTO KOHTPOJIS B MEPBbIE CYyTKU
HocJie MPOLEAYPhI C KOPPEKIKEH MOJI0KEHHsI CTEeHTa
pu HEoOXoaumMocTH [57].

B npocrnekTnBHOM MHOTOLIGHTPOBOM HCCIIEI0BAaHUH
S. Saito et al. (SImorus, 312 manueHTOB) MPOIEMOH-
CTpUpOBaHa BBICOKas TexHudeckasd (98 %) u knuHu-
geckas (92 %) ycnemHocTs yctanoBku CPC, onHako
OCJIOXHEeHUsI Habmronamucs B 7,2 % cinydaeB. Hanbonee
YaCTBIMU OCIIOXKHEHUAMH ObutH nepdopanus (1,3 %),
murpanus (1,3 %) u peodcrpykums (1,0 %) [58].

[Mepdoparus, BKITFO4ast Ciydan «CKphITOi» mepdo-
pauuu, sBJIsieTcsl Hanbosee OMacHbIM OCIOKHEHUEM,
YacTO NPHUBOIALIUM K MEPUTOHUTY WJIU CEICHUCY.
Ona MOXeT ObITh 00yCIIOBIIEHA HETPABMIIBHBIM I10-
3ULIMOHUPOBAHHEM IPOBOJHUKA WJIM KaTeTepa,
pacmMpeHreM CTPUKTYPBI U JuilaTalueil mpoKCcH-
MaJIbHOTO OT/IeJ1a TOJICTON KHUILIKH U3-3a HealeKBaTHON
JIEKOMITPECCHH FUTH Ype3MepHOr mHCy s [58].
[epdopanms, cBs3aHHasi C UCTIONB30BAHUEM TIPOBO-
JTHHKA, XOTSl ¥ BCTPEUAETCs PEAIKO, SIBISICTCSl Hanbomee
PacIpoCTpaHEHHON U HEPEIKO YIIyCKaeMOM U3 BUIY
npuauHoi [59]. dakTtopamu pucka mnepdopanun
SIBIISTEOTCSL TIPOTSDKEHHBIE OITYXOJIEBBIC MMOPAXKCHHUS,
YIIIOBasl JIOKAJIM3alusl CTPUKTYPBI U BO3pACT Malu-
enra crapue 70 net [60, 61]. Ilepdopanust Bo Bpems
CTCHTHUPOBAHUSI MOXKET HETaTUBHO IOBIIUSTH HA OH-
KOJIOTHYECKUE MCXOJIbI, BCIEACTBUE JTUM(POTCHHOTO
Y TICPUHEBPAIILHOTO pacnpocTpaneHus omyxoin. Co-
m1acHo MeTaaHanmsy 1. Balciscueta et al., mepdopanus,
CBSI3aHHAsI CO CTEHTOM, MOBBIIIACT PUCK JOKAIBHOTO
peunanBa, HO He OKa3bIBACT 3HAUMMOI'O BIMSHUS Ha
yacToTy cuctemuoro peuuausa [53]. ESGE (2020)
PEKOMEHAYIOT SKCTPEHHYIO pE3eKIHI0 pH nepdopa-
11U, aCCOLIUUPOBAHHON CO CTEHTOM [9].

Murpanusi CTeHTa, IPEACTABIAONIAs COO0H cMe-
meane CPC u3 30HBI CTPUKTYPBI, TAKXKE SBISETCS
MOTEHIUATBHBIM OCIOKHeHHEM. CucTeMaTniecKuit
0030p 1 MeTaananu3 M. Mashar et al. mokazanu Oonee
BBICOKYIO YacTOTY MUIpALMM B IPYyIIE HalHEHTOB
¢ nokpeiTeiMu CPC [62]. Murpanus, Kak mpaBuio,
MPOUCXOAUT B AMCTAIBLHOM HalpaBlIeHUH; MOJTHOE
PacKpbITHE CTEHTa MOXKET 3aHuMaTh 2448 4. K dax-
TOpaM PUCKAa MUTPALMM OTHOCATCS HEKOPPEKTHBIN
BBIOOD WITH ITO3UITOHNPOBAHKE CTEHTA, HEaJICKBATHOE
packphITHE, a TaKXkKe MPEAIICCTBYIOMIAs XUMHO- HITH
nyueBas tepanus [17, 63]. ESGE pekomenayror pan-
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HIOIO ONepanuio 0e3 MOBTOPHOW yCTAaHOBKH CTEHTa
Jake IPU MUTpalUM y HalUeHTOB, MOJTYYaroLInX
cTeHTHpoBanue B pexknme BTS [9].

PeoOcTpykiusi cTeHTa, XapaKTepH3yIOIAsCsl 1Mo-
BTOPHBIM ITEPEKPBITHEM MPOCBETA KUIICUHUKA TIOCIIE
YCHEIHON YCTaHOBKH, SIBJISIETCS] NOTEHLUUATIbHBIM
OCJIO)KHEHUEM CTCHTUPOBAHUSA TOJICTOM KHIIKH.
Ona MoxeT ObITh 00yCIIOBJIEHA POTPECCHPOBAHIEM
OImmyXxoJsid, o0pa3oBanueM (eKaJbHOU MPOOKU MU
WHBa3UeH OMyX0J1eBoi TkaHu. YacToTa peoOCcTpyKIIuu
TIpU CTEHTUPOBaHWHU B KauecTBe BTS HInke 1Mo cpas-
HEHHIO C TaJUTMATUBHBIM CTEHTHPOBAHHEM, B CBS3H
¢ Oosee KOPOTKUM TIEPHOIOM HAaXOXICHHS CTEHTa B
KumeyHrke. HermokpbITeie cTeHTh 0071ee OABEPKEHBI
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AnAa TEPANMAN HER2-NO3UTUBHOIO PAKA
MOJIOYHOW XENE3bI
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AHHOTauuA

Llenb nccnepgoBaHusa — onpedenvTe COBPEMEHHbIE CTpaTermm, JOCTUXEHUSA 1 npobnembl B pa3paboTtke
TapreTHbix HER2-HanpaBneHHbIX TepaneBTU4ECKUX KOHBIOraToB M TeKyLyMe KMMHWYecKne pesynsraTbl Te-
panumn Ha nx ocHoBe. MaTepuan u metoabl. VayyeHo 247 nutepaTypHbIX UCTOMHUKOB B npefenax 7 ner,
13 KoTopbIX Ans o63opa otobpaHo 60. Monck MCTOYHMKOB NpoBeAeH B MHAOPMaLMOHHbIX 6a3ax AaHHbIX
Scopus (n=35), PubMed (n=121), WOS (n=91). [Ins nony4eHns NONMHOTEKCTOBbIX JOKYMEHTOB MCMNOMb30BaHbI
anekTpoHHble pecypcel PubMed Central (PMC), Science Direct, Research Gate. PesynbTarthl. [Nepcnektus-
HOCTb NpUMeHeHus TepaneBTuyecknx HER2-HanpaBneHHbIX KOHbIOraToB KIMHWYECKU NOATBEPXAeHa Ans
TakuMx npenapaToB, Kak TpacTyaymab amTtaH3uH (T-DM1, Kadcyla®), Tpactysymab nepykcrekaH (T-DXd,
Enhertu®). PazpaboTka HoBbix HER2-HanpaBneHHbIX KOHbHraToB BKIOYAET P MOAX0A0B, HaMpaBlieHHbIX
Ha ynyyLleHve XxapakTepucTuK npenapaTos 1 NoBblLLeHNe 3 EKTUBHOCTY Tepanuu: yBenmieHme adpguHHo-
CTV CBA3bIBAHNSA C MULLIEHBIO, OAHOBpPEMeHHOe brioknpoBaHue AByx AomeHoB HER2, pasnnyHble MexaHn3mbl
LIMTOTOKCUYECKOro BO3ENCTBUS Ha OMyXOneByto KNeTKy (MHrnbnposaHwue TybynuHa, PHK-nonnmepass! |1, OHK-
Tonom3omepasbl |, nospexaeHue [IHK), yBenvyeHne COOTHOLLEHUST LLUTOTOKCUYECKNX areHTOB Ha MOMEKyny
aHTUTena, ncnonb3oBaHve «addekTa cBuaeTens», NoBbILEHNe CTabunbHOCTM KOHblOraTa B KPOBOTOKe. Ha
CTaZiMM KIMUHNYECKNX NCCINEea0BaHNI U3y4atoTCcs Takue npenaparthbl, Kak TpacTy3yMmab ayokapmasuH (SYD985),
Oncntamab BegoTtnH (RC48, Aidixi®), 3aHnpatamab 3oBogoTuH (ZW49), ARX788, MRG002. 3aknto4yeHue.
CoBepLUeHCTBOBaHMNE KOHCTPYKLUMU U MOHUMaHWE HI0aHCOB B3aMMOAEWCTBUSA TapreTHbIX KOHbLIOratoB U
OMyXxonmn cnocobCTBYIOT HOBbLIM KIMHWUYECKUM yCrexaM, YTO MOXeT obecnednTb He TONbKO MPenmyLLecTBo
B BbDKMBaHUM MO CPaBHEHWIO C TPaAWLIMOHHON Tepanuen, HO M 3HAYUTENBbHO YNYYLLUTb KaYecTBO XU3HU
naumeHToB ¢ HER2-nonoxuntensHbIM cTaTtycom.

KnioueBble croBa: pak MOflo4HOWM xerne3bl, aHTu-HER2 Tepanus, TapreTHbI KOHBIOraT, LUTOTOKCUYECKUM
areHT, TpacTy3ymab 3aMTaH3UH, TpacTy3yMab AepyKcTekaH, TpacTy3dymab AyokapmasuH.
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Abstract

The objective of the study: to identify current strategies, achievements, and challenges in developing
HER2-targeted therapeutic conjugates and assess clinical outcomes of therapies based on them. Material
and Methods. A total of 247 publications over the past 7 years were analyzed. Finally, 60 were selected for
the review. The sources were searched in Scopus (n=35), PubMed (n=321) and WOS (n=91) databases.
Electronic resources, such as PubMed Central (PMC), ScienceDirect and ResearchGate were used to obtain
the full-text articles. Results. The therapeutic potential of HER2-targeted conjugates has been confirmed
in clinical trials for drugs, such as trastuzumab emtansine (T-DM1, Kadcyla®) and trastuzumab deruxtecan
(T-DXd, Enhertu®). The development of new HER2-targeted conjugates involves several approaches to
improve drug characteristics and therapeutic efficacy: increasing binding affinity to the target, simultaneous
blocking of two HER2 domains, various mechanisms of cytotoxic effects on tumor cells (inhibition of tubulin,
RNA polymerase Il, and DNA topoisomerase |), enhancing the ratio of cytotoxic agents per antibody molecule
and improving the conjugate stability in the bloodstream. Trastuzumab duocarmazine (SYD985), disitamab
vedotin (RC48, Aidixi®), zanidatamab zovodotin (ZW49), ARX788 and MRGO002 are all currently being studied
in clinical trials. Conclusion. Improvements in the design and understanding of drug-tumor interactions
contribute to new clinical advances that may provide not only a survival advantage over traditional therapy,
but also significantly improve the quality of life of patients with HER2-positive tumors.

Key words: breast cancer, anti-HER2 therapy, antibody-drug conjugate, cytotoxic agent, trastuzumab

emtansine, trastuzumab deruxtecan, trastuzumab duocarmazine.

Beenenne

Pak momounoit sxene3sl (PMIK) nmpencrasiser co-
00l reTeporeHHOE 3a00JIeBaHIE, BKITIOUAIOIIEEe B Ce0s
MOJIEKYJISIPHBIE TIOATUIIBI ¢ PA3JIUYHBIMUA FUCTOIOIU-
YECKUMHU MOJEISIMHU, MATTePHAMHU Pa3BUTHS U TIPO-
rpeccupoBanud. AxktuBanua mytaiuii HER2 sBnsercs
paHHUM COOBITHEM OHKOTEHE3a MOJIOYHOM JKeJe3bl,
MpUBOASIIUM K Turepskcnpeccuu HER2 y 20-25 %
oonbHBIX PMIK. B pesysnbrare amrumdukanum rena
HER2/neu wnu HapyieHUs peryssiiiiy TPAaHCKPUITITUH
PMX moxer umers 10 50 xoruii rena HER2 u no-
cturarh 100-KpaTHOTO yBETHUEHHS SKCIIPECCHH OeKa
HER2, uto mpuBoauTt K mosiBiieHuto 2—10 MiTH peren-
TOPOB, 3KCIIPECCUPYEMBIX Ha ITOBEPXHOCTH OITyXOJIe-
BbIX KieTok [1]. ITpu sTom runepakcnpeccust HER2,
B JIOTIOJIHEHHUE K YCUJICHUIO TIEpeauyl CUTHAJIOB I0-
CPEIICTBOM JINTAH/I-3aBUCUMON TeTePOIUMEPU3AIINH,
NPUBOAUT K JINTAH-HE3aBUCUMOU TUMEPU3AIUU
peuenTopa U aHOMaJIbHOU mepeaaue CUrHaioB. B
pe3yJibTare aHOMaIbHBIX MOJIEKYJISIPHBIX B3aUMOICH-
ctBuif HER2-mionmokuTenpHBIN cTaTyc CriocoOCTBYET
Pa3BUTHIO arpeCCUBHBIX (DEHOTHUIIOB 3a00JICBAHUH,
COKpAIIICHUIO 00IIell BEDKMBAEMOCTH TAIIMCHTOB, a
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TaK)Xe yCTOMYUBOCTH K XMMHOTEpANuy, TOPMOHAIb-
HoM u ydeBoii Tepanuu. HER2-nonoxurenbHbIi cTa-
TYC CIIOCOOCTBYET METACTA3UPOBAHUIO M MOBBIIIACT
BEPOSTHOCTD PEIUanBa 3a001eBaHms [2].
Knunnueckoe 3nauenme auarmoctuku HER2-
moJioKkuTeabpHOoro noaruna PMOK u3menunocs ¢ Mo-
MeHTa nosiBneHust antu-HER2-tapreTHoit Tepanuu.
TToBenuennas skcnpeccuss HER2 npu PMX nHecer
BaXXHYIO ITPOTHOCTHYECKYI0 MH()OPMAINIO, KOTOPas
MO3BOJISIET MCIONB30BaTh TapreTHyo aHtTu-HER2-
HaMpaBJIeHHYIO TEepanuio, CIOCOOHYIO YIyUYLIUTh
pesyabTarhl JedeHus. Hamudume moOouHbIX 3ddex-
TOB, NIEPBUYHASL U NPUOOPETCHHAs! PE3UCTEHTHOCTD
SBIISIOTCSA OCHOBHBIMHM OT'PAaHUYEHHUSIMHU TAKOTO Jie-
yeHus. Emie ogHON mpoOnemMoi, MpensTCTBYOMICH
npuMenenuto antu-HER2-nanpasnenHoil tepanuu
B MOHOPEKUME, SBIISIETCS] TETEPOTEHHOCTD OITYXOJIH,
KOTJIa KJIETKH ¢ TUIepakcnpeccueii perentopos HER2
coceactByioT ¢ HER2-orpuniatensusivu [3]. Benen-
CTBHME 3TOT0 COXPAHSAETCS aKTYaJlbHOCTb MPOMAOJI-
JKEHHsI MCCIIEIOBAHNI, HAPABIECHHBIX HA CO3/1aHUE
TapreTHHIX JIEKAPCTBEHHBIX MPENapaToB IS JICUSHHS
omyxoneit ¢ HER2-monoXuTeapHbIM CTaTycoM.
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Crparerusi pa3padoTKH TapreTHbIX

npenaparoB s Tepanun HER2-no3uTnBHBIX

3JI0Ka4YeCTBEHHbIX HOBOOOPa30BaHUA

TexXHOJIOTHYECKUM MPOPHIBOM B TAPreTHOW aHTHU-
HER2-tepanuu cTanm KOHBIOTaThl MOHOKJIOHAJIBHBIX
antuten (MKAT) ¢ HUTOTOKCMYECKHMMH areHTaMu
(Tabnuima), mepBBIM M3 KOTOPBIX CTajl TPacTy3yMad
SMTaH3uH. Eciiv paHee B TapreTHOM Tepanuu 1eseBas
MUIIEHb pacCMaTpHBajach TOIBKO KaK OHOIOTHYe-
CKHIl IepeKIodarenb, BKIIOUYaeMbIi MM BBIKIIIO-
YaeMBbIii C TOMOIIBIO aHTUTEI U HU3KOMOJICKYIIAPHBIX
HMHTUOUTOPOB TUPO3UHKUHA3BL, TO HA JAHHBII MOMEHT
MHIIEHb PAaCCMaTPUBAETCS B KauyeCTBE SIKOPS JIS
CTBIKOBKH U CBSI3bIBAHUS C KOHBIOTaTaMH, HECYIITUMHU
LUTOTOKCUYECKHI areHT U CIOCOOHBIMH HE MPOCTO
HMHrUOMPOBaTh HIKECTOSILIYIO IIEpeAady CUTHAJIOB, HO
Y IPUBOAMTD K THOEIH I1eJIEBOH OITyX0JIEeBOM KIIETKH,
a JyIs OIIpe/IeJIEHHBIX MTPernapaToB U COCEICTBYIONIUX
OITyXOJIEBBIX KJIETOK. [ lepcrieKTHBHOCTh JTaHHOTO MO~
xozxa st HER2-nmonoxxkurensaoro PMXK kinnHunuecku
IIOATBEPIKAEHA ISl TAKUX IIPENIapaToB, KAK TPAcTy3y-
Mab IMTaH3UH, TpacTy3ymal aepykcTekad [4].

Pazpabotka HoBbIXx HER2-HampaBieHHBIX KOHBIO-
raTtoB BKJIIOYAeT pa3iMyHbIC MOAXOAbI, HAallpaBICH-
Hbl€ Ha yJIy4YlICHHE XapaKTePUCTUK NpenapaToB U
MOBBIIIIEHHE YPPEKTUBHOCTU TEPAITUH: YBEIUUCHHE
adpGUHHOCTH CBS3BIBAHMS C MUIIEHBIO, OTHOBpE-
MeHHOe OnokupoBaHue AByX nomeHoB HER2, pas-
JIMYHBIE MEXaHU3MbI IUTOTOKCUYECKOTO BO3CHCTBUS
Ha OITyXOJIEBYIO KIJIETKY, YBEIMUYEHHE COOTHOIICHUS
LIUTOTOKCUYECKUX areHTOB Ha MOJIEKYJly aHTHUTena,
ucnosb3oBaHue «3hdexra CBUACTENS», TOBBILICHHE
CTaOMJIBHOCTH KOHBIOTaTa B KPOBOTOKe. JlaHHBIE
TTOIXOBI TIO3BOJISIIOT CHIDKATh TOKcHUueckue dhdex-
TBI, SIBJISIOTCSI CIIOCOOOM BO3/ICHCTBHS Ha OMYXOIH C
pa3BUBILIEICS PE3UCTEHTHOCTHIO K JIUEHHUIO U pac-
LIUPSAIOT CIEKTP MCIOIb30BaHUS MpenapaToB Ipu
pasnmuuHBIX ypoBHAX dkcrpeccun HER2 [4]. 3a mo-
cnequue 30 jet pa3paboTaH JOCTATOUYHO IIMPOKHIA
CIIEKTP HOBBIX JINHKEPOB, IINTOTOKCUYECKHX ar€HTOB
u cTpareruii konbtorauuu [21]. K coxanenuto, HeMHO-
r'Me U3 HUX JOLUIMA 10 MPUMEHEHUS B KIMHUYECKON
MIPaKTHKE. DTO JEMOHCTPUPYET CTETIEHb CI0KHOCTH
ONTUMU3AIUN KJIIOUYEBBIX MapaMeTpOB TapreTHBIX
KOHBIOraToB. B 1aHHOM 0030pe MBI ITOIBITATCH IIPE-
CTaBHUTh CYLIECTBYIOLIUE OAXOAbI, OOCYIUTH JOCTH-
JKEHHS ¥ TIPOOJIeMBI B pa3padOoTKe TEPaneBTHYECKUX
KOHBIOTATOB U TEKyIIHE KIMHUYECKUE PEe3ybTaThl
TEpaIruy Ha UX OCHOBE.

CTpyKTypa KOHBIOTaTOB

Konrbrorarel aHTUTE ¢ IEKAPCTBEHHBIM CPEIICTBOM
MPEeACTaBIAIOT CO00H MOHOKJIOHAIbHOE AHTUTEIIO
(MKAT), KOBaJ€HTHO CBS3aHHOE C HU3KOMOJICKY-
JISPHBIM ITUTOTOKCUYECKUM areHTOM MOCPEICTBOM
CHHTETHYECKOTO JIMHKepa. AHTUTENO B PE3yJbTaTe
CBSI3BIBAHUSI C I[E€JICBOM MUIICHBIO HA MOBEPXHOCTHU
OITyXOJIEBOH KJIETKU M MOCIEAYIOUIeH MHTepHAIn3a-
LU KOHBIOTaTa BBICBOOOK1aeT BEICOKOA(D(pEeKTUBHBII
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UTOTOKCHYECKHH areHT BHYTPb OITYyXOJIEBOH KIICTKH,
obecnieunBas ee Tuoens. [mbenp nponudepaTuBHBIX
KJIETOK OIyXOJIM 00€CIe4YMBaeTCs MOCPEACTBOM
psiia MEXaHW3MOB, TaKUX Kak OJIOKHUpoBaHUe cOOp-
KH TyOYJMHOBBIX MHKPOTPYOOUYEK C MOCIEyoUen
OCTaHOBKOH KileToyHOro nukia B ¢aze G2/M (am-
Tan3uH), noBpexaenue JJHK ma paszmuunsix daszax
KJIETOYHOTO LUKJA (JlyoKapMa3uH), HHI'HOMpOBaHHE
PHK-nonumepassl II (amaHuTHH) MM TOTTOU30MEPA3hl
I (nepyxcrekan, roButekaH). Llutotokcnueckue areHTh
C HampaBJeHHOH pocTtaBkoil obmamaror B 100-1000
pa3 bornee BEIpaKEHHBIM TeparneBTHIeCcKUM 3(h(hexTom
10 CPABHEHUIO CO CTAHJIAPTHOM XUMHUOTEpaNuei, co-
XpaHsisl IOMyCTUMBIH YPOBEHb TOKCHYHOCTH. BBIOOp
CTPYKTYPHBIX KOMIIOHEHTOB 1 UX IPAaBUIIbHOE COUETa-
HHE B OJIHOM IIpernapare sIBJISIOTCS KIUOM K CO31a-
HUIO YCIEITHOTO JIEKapCTBEHHOTO cpeacTna [22].

Hocureasn

I[Tpu pazpaboTKe U BIOOpE HOCUTEIIS AJISl TepaIieB-
THYECKOT0 KOHBIOTaTa HEOOXOJMMO YUUTHIBAaTh MHO-
KECTBO (PaKTOPOB, KAXKIBIH U3 KOTOPHIX OKA3bIBAET
MpsIMOE BIUSTHIE Ha KOHEYHBIE XapaKTePUCTUKH TIpe-
napara. B cirydae npaBuiibHOT0O BEIOOpA CHICIIUPUUHO
HalleJIeHHasi MOJIEKYJIa-HOCUTENb OMOCPEeaAyeT TOY-
HOCTB BO3JCHCTBUS HA LICJIEBBIC OITyXOJIEBBIC KIIETKH,
YBEJIMYUBAET TEPANEBTUUECKUI HHAEKC U MUHUMU3H-
pYET BO3MOXKHBIC HEIIETIEBBIE TOKCUYECKHE d(PPEKTHI.
[lepBBIM BaKHBIM aCIIEKTOM SIBIISIETCSI BEIOOD MOIKIIAC-
cau m3oruna MKAT. B cocraBe 0100peHHBIX K TTpUMe-
HEHHMIO [IPENapaToB B KAYECTBE MOJICKY/IbI-HOCUTEIIS
MPEUMYIIECTBEHHO HMCIOIB3YIOT TepaneBTHUECKHE,
MOJTHOCTBIO TyMaHu3upoBaHHble MKAT n3otuna IgG,
B yactHoctH 1gG 1. M3otumnser IgG2 u [gG4 menee 3¢-
(exTUBHBI B MOAYIANHN 3PPEKTOPHBIX (YHKIHUN TIO
cpasrennto ¢ 1gG1. M3orunsr 1gG3 obmanaroT cpas-
HUTEIBHO KOPOTKUM MEPHOJIOM TOJTyBBIBEACHUS (~7
JHEW), IMEIOT PacIIMPEHHYIO apHUPHYIO 00JIacTh
[0 CPaBHEHUIO C JPYTMMH M30TUIIAMH M CKJIOHHBI K
MTOIMMOPPU3MY ¥ IMMYHOT€HHBIM peakitusMm [23].

Crpykrypa MKAT comep KUT aHTUTCHCBS3BIBAFOIIIN I
¢parment (Fab), cnenmduyuHo B3anMoeiiCTBYIOIINI
C QaHTUTCHOM OITYXOJIEBOM KJICTKH, U KPUCTAJUIN3YIO-
miicst pparmert (Fc). CesaspiBanme Fc-momena MkAT
c sefikorurapueiMu Fe-perienrropamu (FeRn) 3ammycka-
eT UMMYHHbIE 3((eKTOpHBIC PYHKIMH: aHTUTEN03a-
BUCHMYIO KJIETOUHYIO HUTOTOKCHYHOCTH (ADCC) n
KOMIUIEMEHT-3aBUCUMYI0 ITUTOTOKCHYHOCTH (CDC).
AanTUBHBI UMMYHHBIA OTBET OKa3bIBae€T JIOMOJ-
HUTEIbHBIN, HE 3aBUCUMBIM OT BO3ACHUCTBHUS ITUTO-
TOKCHUYECKOTO areHTa, TeparneBTuueckuil apdext mis
YCTpaHEHHUs 3J10KAaYECTBEHHBIX KIeToK [24]. lokaza-
HO, uT0o ADCC 3Ha4UTENHHO YBEIHMUMBAET TEPaIeB-
TUYECKYI0 aKTUBHOCTh TpacTy3ymada [25].

Hpyrum acnextom BnusHusi Fe-¢pparmenra IgG
asisercst FcRn-omocpenoBannas pennpKyIsLusi, 3Ha-
YUTEIBHO YBEJIMYMBAIOIIAS [IEPUO ITOIyBbIBEICHHUS
MKAT 10 CpaBHEHHIO C JIPyrUMH OeJIKaMU TIIa3Mbl
kpoBH (~21 nenp) [26]. Fe-pparment IgG cBsi3piBaeTcs
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¢ HeoHaTanpHBIM penentopoM FcRn pH-3aBucumeiM
00pa3oM (B OAKKUCICHHOM cpefie dHaocoM, pH=~6,0).
ITocne unteprnanuzanuu [gG BHYTph KIIETKH POLIECC
FcRn-onocpenoBanHON penUpPKYISIIIUN COXpPAHSET
SHIO0COMANbHBIN IgG OT Aerpamauy MmocpeacTBOM
CBSI3BIBAHMS B IPOCBETE HI0OCOMBI U MTOCIIETYIONIETO
BBICBOOOXKICHUS BO BHEKJICTOUHYIO cpeny [27].
Janpueiimmii Be16op MKAT s coznanust Tepa-
MEBTUYECKUX KOHBIOTATOB OCHOBaH Kak Ha adduH-
HOCTH WX CBSI3bIBaHUS C IesieBoi mutieHbto (kd<10
HM), SKcTIpeccupyeMoii Ha MOBEPXHOCTH OITyXOJICBOM
KJIETKH, TaK U Ha CIIOCOOHOCTH IPOHUKATh BHYTPb
onyxonu. Kak 000coOneHHBIN TOKa3aTelb BBICO-
Kasi apUHHOCTD CBSI3BIBAHUS aHTUTENA C LEJIEBBIM
AHTUTEHOM HE TapaHTHUPYET BHICOKOE OITYXO0JIEBOE IT0-
riomieHue. beiio ooHapyxkeHo, uTo MKAT ¢ BBICOKOI
apPUHHOCTHIO JIOKAIN3YIOTCS B TEPUBACKYJISPHBIX
npocTpaHcTBax, Toraa kak MKAT ¢ Gonee HU3KUM
YPOBHEM CBSI3BIBaHUSI MOTYT Oosiee 3((HEKTUBHO
HWHTEPHAIN30BbIBAaTHCSI BHYTPU OIyXOJEBOH KJIET-
ku [28]. ®eHoMeH 00BsCHIETCS POPMHPOBAHHEM
«bapbepa caiTa CBI3bIBAHUS, TOBBILICHUE YPOBHS
KOTOPOI'0 KOPPEJIHUPYET C YBEJINYEHUEM IUIOTHOCTU
LIEJIEBBIX aHTUI€HOB U aQQUHHOCTH HaAIpaBIICHHbBIX
MakpoMosiekys. TakuM oOpa3oM, TOJIBKO OallaHc
MEXKY CKOPOCTSIMU MHTEPHATM3ALUH U JUCCOIHAIIH
KOMIIJICKCOB «aHTHUTCH-aHTHTENI0» MOKET 00eCTIeUUTh
3 PEKTUBHYIO JOCTABKY IMTOTOKCHYECKOTO areHTa B
OITyXOJICBYIO KJIETKY. BasKHbBI TakKe Takue Oa3ucHbIC
(hapMaKOKMHETHYECKUE NTapaMeTPbl BHIOPAaHHOTO HO-
CHUTEIs, KaK JUINTEJIbHBIA IEPUOJ MOMYBBIBEACHUS U
MEJIJIEHHBIN KJIMPEHC U3 T1a3Mbl KpoBH [28]. JlaHHbIE
TTOKa3aTeyH, KaK IMPaBUiI0, 00eCTICIMBAIOTCS OOJTBIITAM
pazmepom makpomoinekya MKAT (~150 x/la) n mexa-
Hu3zMaMu FcRn-onocpenoBaHHON pelpKyIsSIn.
Hecmotpss Ha MHOTOYHCIEHHBIE JOCTOMHCTBA, Y
MKAT, HCTIONIb3yeMBIX B KAY€CTBE HOCUTEIS IUTOTOK-
CHUYECKOH Harpy3KH, CyIIECTBYET P HENOCTATKOB —
HEJIMHEHHOE pacrpesieliecHUe U BhIBEJCHUE, a TAaKKe
HMMYHOT€HHOCTh. [lo3ToMy B KauecTBe HOCHUTENS
TaKXXe PacCMaTpUBAIOTCs (PPArMEHTHI AHTUTE U I1eTI-
TUAHBIE MOJIEKYITHI [29]. Maublii pa3Mep Takux HOCH-
Tenel crocoocTByeT 3(hPeKTHBHOMY HAIIETUBAHUIO HA
MUIIIEHb U TIPOHUKHOBEHHIO B COJIUHBIC OITYXOJIH, U
OHH TIPOJAEMOHCTPUPOBAIH YCIIEX B TOKIMHUYECKUX
U KIMHUYECKHX HCCIEOBAHUSIX B Ka4eCTBE TPaHC-
MOPTHBIX TepaHocTuueckux Mosnexyn [30, 31]. Ognaxo
KOHBIOTHPYEMbIH IIUTOTOKCHYECKHU areHT, pa3Mmep
KOTOpOTO COMOCTaBUM C Pa3MEPOM HOCHUTEJSI, BHOCUT
OO0JBIITNE KOPPEKTHBHI B ONOXUMUYECKUE 1 ONO(H3U-
YECKUE XapaKTePUCTUKK COSANHEHUS U CYILIECTBEHHO,
3a9acTyI0 HeOIarompusTHO, BIHMSIET HAa CTIOCOOHOCTH
MPOHUKATh BHYTPh OMYXOJEBOW KJIETKU U JlaJIbHEH-
mee Omopacmpesenenne koubpiorara [29]. lanHoe
HarpaBJIeHHE SBISICTCS MEPCTICKTHBHBIM JIJIsI TEPAITUH,
HO TpeOyeT HOBBIX Pa3paboOTOK M CKYpITyJIe3HbBIX HC-
CJICIOBAHUM BIHSHUSA CTPYKTYPHBIX KOMIIOHCHTOB
KOHBIOTATa Ha ero cBoicTRa. [IpuMep ycnemHsIx 10-
KIIMHUYECKUX UCCIIEI0BAHUN TeParieBTHUECKUX MOJIe-
KyJ1 Ha OCHOBE ITOJIMIETITUIOB, TAKMX KAaK KapKacHbIE
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oenku apdhudomu, mpoxemoncTpuposanu V. Tolma-
chev et al. [32-35].

JInnkep

OcHOBHBIC TPeOOBaHUS K JUHKEPY B COCTaBE
TEPareBTHYECKOTO KOHBIOTaTa BKIIOYAIOT BO3MOXK-
HOCTh 00CCIICUCHHS CTAOWIBHOCTH KOHCTPYKIIHH
npernapara B CHCTEMHOM KPOBOOOPAIIICHHUH B TCUCHHUE
JUTHTEIILHOTO TIEPUOJia U IIeJIEBOE BHICBOOOKICHUE
IIUTOTOKCHYECKOTO areHTa MOoCcie HHTEPHAN3AIIH B
oryxoneBoi kieTke. [1o MexaHn3My BEICBOOOXKICHHS
IIUTOTOKCHYECKON Harpy3K{ JTUHKEPHI MOapa3Iems-
IOTCSI Ha JIBa OOIIMPHBIX KIllacca: pacliersisieMble U
HepaciersieMsie [22].

PaCHIeHHHCMBIe JIMHKECPbI TJIUTCIBbHOC BpPEMSI
CTaOUJIbHBI B KPOBOOOPAIIICHUH U BBICBOOOXKIAOT
[IUTOTOKCUYECKUI areHT B MUKPOOKPYKEHUH OITyXO-
. K HIM OTHOCAT XUMHYECKH JIAOMIIbHBIC JIMHKEPHI
(Traponu3yroIIHecs B KUCIOW Cpesie SHA0COM U JTH30-
COM, YyBCTBHUTEJIbHBIE K TIIyTAaTHOHY), & TaKXKe JINH-
KEePBbI, pacIierisieMble JIN30 COMATBHBIMHA ITPOTEea3aMH
(memrTUAHBIE, paciIeTuIsieMble B-TITIOKYpOHHIA30M,
B-ranakro3unasoit wiau ocdaraszoi). K ocHoBHOMY
MIPEUMYIIECTBY PACUIEILIAEMBIX JITHKEPOB OTHOCHUTCS
«3hdexr cBumeTens» — BO3ACHCTBIE HA COCEAHHE
OIyXOJIEBBIE KJIETKH C HU3KOM IKCIIPECCUEN LIENEBOU
muiieHu. [Ipu 3ToM XUMHUYECKU JTaOWIIBHBIM JIUH-
KepaM CBOWCTBEHHA OrpaHUYEHHAsi CTAOMIBHOCTH B
T1a3Me, 94TO TPO3UT MPEKIEBPEMEHHBIM BHICBOOOK-
JICHWEM IIUTOTOKCHHA. AJTBTEPHATHBHAS CTPATETHsI HC-
TIOJTH30BAHMS JIMHKEPOB, PACIIETIIIEMbIX (hepMEHTaMH
KJICTOYHBIX KOMIIAPTMEHTOB, YBEITMYNBACT MTOTEHIIAAI
KOHTPOJIMPYEMOTO BBICBOOOKACHNUS XUMHOTEPAIeB-
TUYECKOT'0 areHTa.

Hepacuemisiemble TUHKEpBI, MTPEACTABUTENSIMU
KOTOPBIX SIBJISTFOTCS] THOA(DUPHI HITH MaJICUMUI0KAIPO-
WIIBI (MC), XapaKTEePU3YIOTCS CTAOMITBHBIMHE CBSI3SIMH.
J171s BBICBOOOXKICHHSI ITATOTOKCHUHA TAKUM JIMTHKEpaM
HeoOXoauMa MoHas Ju30coMalibHas (GepMeHTa-
TUBHAs JIETpafallis B Pe3ylIbTare WHTEPHAITU3AINU
TepaneBTUYECKOro KoHbiorata. [IpenmymiecTBamu
HEPACHICTIIACMBIX JIMHKEPOB ABJIAIOTCA UX BbICOKasd
CTAOMIILHOCTB B TIJIA3ME U BO3MOYKHOCTh YBEIIMYCHHUS
TCPANICBTUYCCKOI'0 OKHa C MI/IHI/IMI/I33HI/ICI71 HEICJICBBIX
Tokcuueckux 3pdekros [36].

HutoTokcuyeckuii areHT

Hcnonb3yeMblii XUMUOTEPANIEBTUYECKUM areHT
JIOJDKEH OTBEYATh KOMILJIEKCY TPeOOBaHUIA, IEPBBIM U3
KOTOPBIX SIBJISIETCS YPE3BBIYANHO BhICOKAs 3(phexTHB-
HOCTb B IIMKOMOJISIPHBIX WJIM HAHOMOJISIPHBIX KOHILICH-
Tpanusx. ITo TpeOOBaHUE CBSI3aHO C OTPaHUYCHHEM
KOJIMYECTBA OIMyXoJecnennGuueckux MUIICHEH B
HOBOOOpa30BaHUH, 0COOCHHO B COJIMHBIX OMYXOJISX.
Kpome Toro, BBUAY HEBBICOKOH MPOHHLAEMOCTH U
TUIOXOM MHTEepHAMHU3AUH MKAT KOTMUECTBO MOJIEKYIT
UTOTOKCUYECKUX areHTOB, KOTOPbIE MOTYT OBITH
SHJIOLIMTO3UPOBAHBI B OIYXOJEBBIC KIETKH, MOXKET
OBITH HEOONBITHM. J[pyriMu HeMaTOBa)KHBIMH TPeOO-
BaHUSIMHU SABJISIIOTCS CTAOMIIBHOCTD LIMTOTOKCHUECKOTO
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areHTa B KPOBH, CPEJIE SHIAOCOM H JIM30COM C HU3KHM
pH; Hanmume QyHKIMOHANBHOW TPYMIIBI, TpEIHA-
3HAYCHHOMW JIJISl CBSA3BIBAHUS ¢ HOCHUTEIEM IOCPE/I-
CTBOM JIMHKEpA U JIOCTYIHOM JiIsi MopuduKkanuii 6e3
3HAYUTEITHHOTO BIUSHUS HA 3(P()EKTUBHOCTH; HU3KASI
MMMYHOTeHHOCTh [37]. s peanmzanuu «dddexra
CBUICTEIISD» IEPCIEKTHBHBIMHU SBIIAIOTCS HU3KOMOJIE-
KYJISIPHBIC IIUTOTOKCHUYECKUE MOJICKYJIbI, IIPOHUIIAL-
MbI€ JUIs THIPO(OOHBIX KISTOUHBIX MEMOpaH.

Hueuoumopor myoynuna

OIHUMH U3 9aCTO HCIOJIB3YEMBIX B TepaIieBTHYC-
CKUX KOHBIOTaTax UTOTOKCHHOB SIBIISIIOTCS arcHTHI,
BO3JICHCTBYIOIINE HAa CTPYKTYPY MHKPOTPYOOUEK.
MuxpoTpyOOUKH MPEACTABIIIOT COOOH AMHAMUYEC-
CKHE TIOJIMMEPBI IIHIUHIPUIECKON (POPMBI, COCTOSIIIHE
U3 reTepoguMepoB a-, B-tyOynuHna. [locne muTo3a
MIPOMCXOUT ACTIOIMMEPU3ALIUsI MUKPOTPYOOUeK, co-
CTaBJISIIOIIMX BepeTeHo fenenust. CienoBaresibHo, IpU
HapyIICHUU PAaBHOBECHSI POIECCOB OIUMEPU3AIHN
U JIeNoNIMMepHU3alii TyOYTHHOBBIX MUKPOTPYOOUEK
MUTO3 ocTaHaBnuBaeTcsi B gaze G2/M. Xumuore-
pamneBTUYECKUE areHThl, HalleJCHHbIC Ha TyOYyJIuH,
Hapymras a3y MoJMMepHu3alui MUKPOTPYOOUeK U
paspymias MUTOTHYECKOE BEPETEHO, OCTaHABINBAIOT
G2/M ¢a3zy KJIEeTOYHOTO LUKIA U MPUBOAAT K MHUTO-
THYECKOH KaracTpode ¢ MOCIEeIyIOUMM arolNTO30M
kierku. Kak ciencrue, TOKCHYHOCTh MHIMOUTO-
pOB TyOyJlMHa HaIllpaBlIcHA MPEUMYIIECTBEHHO Ha
BBICOKONIPOTU(EepaTUBHBIE OMYXOJIEBbIE KIETKH.
B 3aBucuMocTH OT MexaHU3Ma OEHCTBUS Cpelu
AHTUMHUTOTHYECKHUX areHTOB BBLACISIIOT IPOMOTOPBI
MOJTUMEpHU3alny TyOynnHa (CTabMIN3aTOpbl MUKPO-
TpyOOUYEK) 1 HHTHOUTOPHI MOJTMMEPH3aLuH TyOyInHa
(necTaOmn3aTopsl MUKpOTPYOOUEK). AypHCTaTHHBI,
cTaOMUIN3aTOPBl MUKPOTPYOOUEK, MPEACTABIISIOT
co00ii BOJIOPACTBOPUMBIC CHHTETUYCCKUE aHAIOTU
MOPCKOTO TMpoayKTa aosnactaruHa 10, moaydeHHOro
u3 moiuttocka Dolabella auricleria. Tlpou3BonHbie
aypuctaTuHoB, Takue kak MMAE (MoHOMeTHn ay-
puctatu E), MMAF (MoHOMeTmII aypuctatuH F),
HapymanT GyHKIHOHUPOBAHUE MHUKPOTPYOOUEK,
BO3JICHCTBYsI Ha B-CyObEAMHUILY IUMEPOB TyOYyJIMHA U
OTIpeeNisisl uX Heperynupyembiii poct. I[lpounsBonnbie
MalTaH3WHA, eCTA0UIN3aTOPBl MUKPOTPYyOOUEK,
MIPECTaBIIAIOT CO00H Kitacc GEH30aHCAMKPOIHTHBIX
AHTUOMOTHKOB, NIEPBOHAYATIBHO OBbUIN BBIACICHBI U3
KOpBl a)pUKaHCKOTO KycTapHUKa Maytenus ovatus.
Haunbonee m3BecTHBIMU MPENCTABUTEISIMA HA JaH-
HBII MOMeHT sBistitoTcs DM1 (amran3un) u DM4
(paBTaH3MH), KOTOpbIE, HAIPOTUB, OJOKHUPYS MOIH-
MEpU3aLUI0 AUMEPOB TyOyluHa, JeCTa0MIN3UPYIOT
MHUKPOTPYOOUKH M HapylaroT 00pa3oBaHUE 3PENbIX
MHKpOTpyOOoUek [37, 38].

LHumomoxcunwt, nospesxicoaroujue /IHK

Jpyrum mImmpoKo MpUMEHSIEMbIM KIIAaCCOM XHUMHO-
TEPaNeBTHUECKUX areHTOB SIBIIAIOTCS ITUTOTOKCUHBI,
nospexaatonue JJHK. Marndurtops! JIHK cBs3biBa-
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I0TCs ¢ MaJioit 6opo3akoit aBoiiHoN criupanu JJHK u
paspymaroT ee MMOCPEICTBOM psiia MEXaHU3MOB: JIBY-
HETMOYEYHOT0 pa3pbiBa (KaTMXEaMUIIUHBI ), aTKHUIAPO-
BaHUS (MMUPPOTOOCH30IUA3CTINHBI U TYOKAPMHUIIUHBI),
WHTEPKAJISAIUN (KAMITOTEIUHBI U aHTPAIUKIINHEI)
unu nepexpectnoro cimmBanus JIHK. ns coennne-
Huit, noBpexaaromux JJHK, BeiiendioT 1Ba riaBHbIX
npeumyInecTsa: 3QYEeKTUBHOCTh MEXaHU3Ma JICHCTBHS
Ha MPOTSHKEHUU BCETO KIETOYHOT'O LIUKJIIA U BBICOKYIO
UTOTOKCUYHOCTh. JIaHHBIA Kilacc 00jagaeT 0codo
BBICOKOAKTHBHBIMU IIUTOTOKCHYCCKUMHU CBOMCTBAMHU
co 3HaueHusAMu IC ) B NHKOMOJISIPHOM JHanasoHe,
B OTJIMYHUE OT MPEUMYIICCTBEHHO HAHOMOJSPHOIO
Jiara3oHa It ”HTHOUTOPOB MHKPOTPYOOUEK, H,
CJIeIOBATEIbHO, MOXKET OBITH OoJiee FPPEKTUBHBIM
B OTHOIIECHUM COJHUIHBIX OMYyXOJeH, a TakXkKe B
KJIETKAaX C HU3KOM JKCIIPECCUEH 1IeIEBOr0 aHTUTCHA
[37]. Ananor nyokapmunuaa DUBA (nyoxapmutiua-
TUIPOKCUOCH3aMHUI-a3auHI0J) MCIIOJIB30BaH B He-
CKOJIBKHX TEPaNeBTUUECKUX KOHBIOraTaX HOBOTO
nokosieHus, B yactHoctu B HER2-HanpaBienHoM
TpacTyzymabe nyokapmasune (SYDOISS).

Hueuoumopvr PHK-nonumepaszor I1

PHK-nonmumepaza II — depment, ocymiectsiusito-
it cunre3 MPHK u muorux sinepusix PHK, urpaer
KIIIOYEBYIO POJIb B DKCIIPECCUU T'€HOB U KIIETOYHOM
perymaunn. Uarnburopsr PHK-monmumepassr 11 Ha-
npsimyto Onokupyrot tpanckpunuo JJHK B MPHK,
YTO B KOHEUHOM HTOTe MPUBOAUT K Oomnee yem 1000-
KPaTHOMY CHMIKEHHIO TPAHCKPHIILIUM U CUHTE3a OeJka
C TIOCJEIYIOIINM aroNTO30M KakK AEISAIMINXCS, TaK U
MOKOAIIUXCS KIETOK [38, 39]. AMaHTUHBI, UHTHOUTO-
prt PHK-nonmumepasst 11, npencrasnstor codoii Makpo-
LUKJINYECKHUE MENTH IbI, BbpabaTbiBacMble rpudamu
Amanita phalloides, n 061agaroT BEICOKOH TE€PMOCTOMN-
KOCTBIO, YCTOMYMBOCTBIO K ()epPMEHTATUBHOMY U KHC-
notHoMY pasnoxenuto. epment PHK-nommmepasa 11
ABIISIETCS. KPUTUYHBIM KOMIIOHEHTOM OCHOBHBIX ITyTEH
KJIETOYHOTO METa00JIM3Ma, YTO CHIKAET BEPOSITHOCTh
pa3BUTHS MEXaHU3MOB pe3ucTeHTHOCTH [38]. B kaue-
CTBE IIUTOTOKCHUUYECKONW MOJIEKYJIbI TEPATIEBTHUYECKUX
KOHBIOI'aTOB Ha OCHOBE aHTUTEJI (i-aMAaHTHH MTOKa3all
3 PEKTUBHOCTH B MOZIETISIX OITYXOJIeH, SKCIIPECCHPYIO-
mx EpCAM, IICMA u HER2 [21, 38].

Hrneuoumopur IHK-monousomepasor 1

Tomouzomepa3ssl I perynupyrooT Tomojoruye-
ckoe cocrosiHue kietouHod JIHK myrtem paspeiBa
Y TOCJIEAYIOLIEro 3a pejlakcalueil cynepcnupanen
murupoBanus uenei [JHK [40, 41]. Uaru6urtopst
JHK-Tononzomepassl [ 0ka3pIBalOT HIUTOTOKCUYECKOE
JIEHCTBHE HA PEILNIMLIUPYIOIUECS KIETKH, NMPENoT-
Bparas nmosropaoe nurupoBanue JIHK u mpuBoms x
nospexaenuto JJHK u nocnenyromeit rubenu KieTox
B pe3yabrare anonrosa [37]. [IpousBogHoe kamnToTe-
nmHa aepykcreka (DX-8951f) — mpumep muarnOmTOpa
JHK-tomonzomepassl I ¢ OaronpusiTHpIMU XapakTe-
puctukamu, 00J1aAal0UIero0 MOLIIHON MPOTHBOOITYXO0-
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JIeBOM aKTUBHOCTBIO IIMPOKOTO crieKTpa. L{urotokcun
DX-8951f e sBmsiercs cyoctparom rema MDRI
(Multi-Drug Resistance 1) u, cieqoBaTenbsHO, MOXKET
OBITh (D (hEeKTHBEH B JICUEHUH PE3UCTEHTHBIX JIJISl OM-
tau3uHa (DM1) KJIeTok MOCpeacTBOM MEXaHHU3MOB,
OT KOTOPBIX 3aBHCUT OTTOK JIEKAPCTBEHHOTO CPEJ-
ctBa Tpancnoprepamu ABC (ATP-binding cassette
transporters). Canuty3ymab rosutexad (IMMU-132),
HaneneHusld Ha TROP2, u HER2-nanpaBnenHslii
KOHBIOTaT TpacTy3ymad aepykctekan (DS-8201)
SBJISIFOTCS IBYMsI HanOoJiee COBPEMEHHBIMH TEPAIIeB-
TUYECKUMH KOHBIOTaTaMH Ha OCHOBE KaMITOTEIMHA
U BXOAST B YUCIIO IPOPBIBHBIX» JIEKAPCTBEHHBIX
npenaparoB s gedenuss HER2-nonoxurensHoro
meracrarudaeckoro PMOK u Tpuk bl HEraTHBHOTO paka
mostouHo# xene3sl (THPMX) [42].

HNHuTepHanmu3anus TepaneBTUYECKUX

KOHBIOI'ATOB M BO3MOXKHbIE MOAXO0bI

K €€ YCHJICHHIO

Kanonnueckuii MexaHu3M JI€HCTBHST KOHBIOTATOB
AHTUTEN C IUTOTOKCUYECKUMHU arcHTaMU BKJIIOYAET
CBSI3BIBAHME C LIETIEBBIM aHTUTCHOM, HHTEPHATIU3ALUIO
KOMILJIEKCA «aHTUT'€H-KOHBIOIaT» BHYTPb OITyXOJEBOU
KJIETKH, METa00JIM3M KOMITJIEKCa B IM30COMAaX M 3H0-
COMax C MOCIeIYIOLUINM BEICBOOOXKIEHHEM IIUTOTOK-
CHYECKOTO areHra. DPQPeKTUBHAS MHTECPHAIN3AIIHS
KOMIUIEKCA «aHTUI'€H-KOHBIOTAT» MUMEET pellaroiiee
3HAUEHUE JUIs PacCILEIUICHUs JIMHKEepa JIU30COoMallb-
HBIMH TPOTEOTUTHYECKUMH (epMEHTaMHU HIIK BOC-
CTAaHOBUTEIbHBIMU YCIOBUAMH U, CIIEAOBATEIBHO, IS
MPOTHUBOOIYX0JIEBOW aKTUBHOCTH IIpenapara.

Cxopocths uHTepHanm3anuun HER2 moxer pery-
JIUPOBAThCS YPOBHEM €T0 IKCIPECCUH, TOCPEICTBOM
cBs3biBanus anturen ¢ HER2 u B3aumoneiictBueM ¢
ero naptHepamu no auMmepusanuu. Penentop HER2
CYIIECTBYET B COCTOSSHUU JTHHAMHYECKOTO PaBHO-
BECHSI MEXKJY IHAOLMTO30M U PEUMPKYISINEH Ha
[MOBEpXHOCTH KJIeTKU. KimacTepu3zaliyst perenTopoB Ha
MTOBEPXHOCTH KIIETKA MOXKET TPUBOJIUTH K OBICTPOI
WHTEpPHAIIN3AINH perienTopoB. CBA3bIBAaHHE PEIIETITO-
pa HER2 c anTHTEI0M CIIOCOOCTBYET KIIacTepU3aIH
HER2 u 3H1011MT03y KOMILIEKCa perienTopa i aHTUTe-
J1a BHYTPb KIIeTKH. MIHTEpecHo, uTo Oucrienuduieckre
aHTHTENa CIIOCOOHBI HHIYIIMPOBATh KIACTEPH3AIIHIO
peuentopa HER2 u ycunuBats WHTEpHAIA3AIMIO IO
cpaBHeHHUIO ¢ MKAT, HallelleHHBIMU Ha OJIMH JIOMEH
[43]. Apyroii (hakTop — BBICOKAS TUIOTHOCTH SKCIIPEC-
cri HER2, criocoOcTByeT 00pa3oBaHNIo TOMOANMEPOB
u ommromepoB HER?2, a Takke BBICOKOH TUIOTHOCTH
KJIaCTepH3aliH, a CJIe0BaTebHO, MOBBIIIAET CKO-
poctb untepHanuzanuu HER2. Tak, untepHanuzanus
Tpacty3zymaba Hanbosee »p(hexTuBHA B 00IaCTIX
MEeMOpaHHBIX CKJIAZI0K OITyXO0JIEBBIX KIIETOK, I7IE TIOT-
Hocth HER2 camas Beicokas [44].

Opnako jaxe mpu BeIcoKoW 3kcnpeccun HER2
komiuiekc « HER2-anTuren» He Bceraa MOkeT NoaABep-
raThCs MHTEPHAIN3AIMN 1 BRICBOOOKIEHHIO MTOJIE3HOM
Harpy3KH, HaXO/IsCh B 3aBUCUMOCTH OT KOH(OpMaIiH
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U pacrojiokeHus peuenrtopa. Tak, moBbIIIEHHAs IKC-
IpeccHst peLernTopa duAepMalibHOTO (pakTopa pocra
1 tumra (EGFR) crioco6¢TBYeT 00pazoBaHuIo TETEPO-
mumepoB «EGFR/HER2», ymenbmaeT Koinm4ecTBo
romoaumepoB « HER2/HER2» 1 s dexTuBHOCTS Kila-
crepuzarun HER2, uto cHmkaeT kak 3peKTUBHOCTH
WHTEPHATN3AIINH, TaK U TTPOTHBOOITYXOJIEBYIO d(h(hek-
TUBHOCTH JIEKAPCTBEHHBIX MpPEIapaToB Ha OCHOBE
TpacTy3ymada. B cBoto ouepens, hapmakoaornieckoe
unruduposanre EGFR nocpenctBom cBsi3piBaHus ¢
LETYKCHMaOOM yCHJIMBA€T UX HMHTEPHAIU3ALUIO U
MIPOTHBOOITYXOJIEBYIO aKTUBHOCTH [45].

Hdpyrum npumepoM (apMaKoIOTHUYEeCKOTO BO3-
JEHCTBUS yCUIICHUS] HHTEPHAU3AIMH SIBISIETCS CIIO-
coOHOCTh HepaTHHHOa, HeOOPaTUMOTO MHTUOUTOPA
naH-HER-kwHa3b1, yBeIHUnBaTh MO ONKBUTHHUPO-
BaHHE U [TOCIIEYIOIIYI0 HHTEPHAIN3AIMIO PEIeTITopa
HER2 nocpeznctBom anucconuaniy 0€IKoB TEIIOBOTO
moka 90 (HSP90) B HER2-amrmmuduiimpoBaHHBIX HiTH
MYTaHTHBIX OITyXOJIEBBIX KJIeTKax [46].

JlekapcTBeHHbBIE MpenapaTsl, 0100peHHbIe

A8 KJIMHAYECKOTo MPUMeHeHusl

[lepBBIM KOHBIOTATOM «aHTUTENO-JIEKAPCTBEHHOE
cpeactBoy, ogobopenusiMm FDA (U.S. Food and
Drug Administration) B 2013 r. s Tepanuu pac-
npoctpanennoro HER2-nonoxurensnoro PMXK,
cran tpactysymabd smransud (T-DM1, Kadcyla®).
Tpacty3ymald sMTaH3UH MpPEACTaBIsAET COOOM
MOJIEKYNy TpacTy3yMala, KOHBIOTHPOBAHHYIO He-
pe3 HepacuenasieMblii MaJleUMHUIHBIA JTHUHKEP
MaJIeMMHUIOMETHIIIIUKIIOTeKCcaH- | -kapOoKkcunaTa
(mcc) ¢ BBICOKOAKTUBHBIM ITUTOTOKCHHOM SMTaH3H-
HoM (DM1) B cootnomenuu (DAR) 3,5 monexynsl
UTOTOKCUHA HA aHTUTEJIO.

Ha ocHoBaHWM AaHHBIX IBYX KPYITHBIX KIMHU-
geckux uccienoBannii EMILIA m TH3RESA Tpa-
CTy3yMald 3MTaH3UH MOKa3aH K MPUMEHEHHUIO TpU
MetactatrnueckoM HER2-nonoxurensasiv PMX B ka-
YECTBE TEPAMH BTOPOH JInHUH [6,47]. CortacHO paH-
JIOMU3UPOBAaHHOMY MHOTOIICHTPOBOMY KITHHUYECKOMY
uccienoBanuto 111 dazer EMILIA (NCT00829166),
y nanuentoB ¢ HER2-nonoxurensusim PMXK, mpo-
IPECCUPYIOLINM TOCTe TepaluH TPACcTy3ymMaOoM M
TakcaHOM, YPPEKTHBHOCTh TePAIIH TPACTy3yMaObOM
SMTAH3WHOM BBINIIE MO CPABHEHHUIO C Tepamuei Ka-
neruTabuHOM | JtanatuauOoM (Meauana OB — 29,9
Mmec [95 % AU 26,3-34,1] vs 25,9 mec [95 % AU
22,7-28,3], xoaddumuent pucka — 0,75 [95 % AU
0,64-0,88]) [47]. ParmoMu3upoBaHHOE OTKPHITOC
uccienosanue 111 ¢pazer TH3RESA (NCT01419197),
BKJIFOUaBIIIee B Ce0sl MAIMEHTOB, MOJYYaBIIMX pa-
Hee JIBe WM Ooliee CXeMbI JICUSHHs, T0Ka3ajo, 4To
Tepamnus TpacTy3ymMaboM SMTaH3WHOM TMPHUBOAMIA K
3HAYUTEIBHOMY YIYUIICHUIO 00IIei BEDKUBAEMOCTH
M0 CPaBHEHUIO C JICYEHUEM I10 BBIOOPY Bpaua (Me-
muana OB — 22,7 mec [95 % JAU 19,4-27,5] vs 15,8
Mmec [13,5-18,7]; xoapdumument pucka — 0,68 [95 %
AN 0,54-0,85] [6]. JlaHHBIE paHIOMH3UPOBAHHOTO
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MHOTOLIEHTPOBOr0 OTKpBITOTO uccienoBanus 111
¢azer KATHERINE (NCTO01772472) yka3zanu Ha
BO3MOXKHOCTh PAacCHIMPEHUS CIEKTpa MPUMEHEHHUS
Tpacty3ymaba smran3una [7]. Cpeau manueHToK ¢
HER2-nonoxutensusiM PMIK, y koTOpBIX ITOCIIE 3a-
BEpLICHUSI HEOAJbIOBAHTHON TEpamuu COXPAHSIIACH
OITyXOJIb, PHCK ITPOTPECCUPOBAHMS 3a00JIE€BAHIS NITH
CMEpTH TP MPUMEHEHUH TpacTy3yMaba SMTaH3MHA
B aJbIOBAaHTHOM pexume Obu1 Ha 50 % Huxke, yeM
[IpU MOHOTEpaIuu Tpactyzymadom [7]. OxHako mpu
PacCMOTPEHUH TpacTy3ymada SMTaH3WHA B KaueCTBE
OCHOBHOM HE0abIOBAHTHOM Teparuu paHAOMHU3UPO-
BaHHOE MHOTOIIEHTPOBOE OTKPBITOE HCCIIEJOBAHUE
III daszer KRISTINE (NCT02131064) BbIsIBHIIO, YTO
TpacTy3ymMad SMTaH3UH B COUETAHUH C MEPTy3yMa-
00oM ycTymaeT TPaaWuIIMOHHON HEOaqhIOBAHTHOU
CUCTEMHOM XUMHOTEPAIK B KOMOWHAIIMHU C IBOWHOM
HER2-610kan0#i TpacTy3ymMaboM U mepTy3yMadoM.
[Tonublit 0TBET Ha JleyeHue OblI JOCTUTHYT Y 44,4 %
OONBHBIX B TPYIINE TpacTy3ymada sMTaH3WHA B CO-
YeTaHWUU C TIepTy3yMadoM 1o cpaBHeHHIO ¢ 55,7 % B
rpyIe JoLeTakcena, KapoomiaTuHa B COUCTaHuH ¢
TpacTy3ymaboMm u neprysymadom (95 % AU ot -20,5
1o -2,0 p=0,016). IIpu 3TOoM B rpyme TpacTyzymada
SMTaH3MHA B COUETAHUH C MEpPTy3yMaboMm pexxe Ha-
omronanuch Hexenarelbuble asiuenus 11I-1V crenenn
(13 vs 64 %) nnm cepbe3HbIC HEXKENATETHHBIC SIBICHHS
(5 vs 29 %), uem B Tpymme KOHTpos [§].

Tpacmysymaéd oepykcmexan

(I-DXd, Enhertu®, panee DS-8201a)

HoswsiM MuOTOOOCTIIatOIITMM HER2-HampaBineHHBIM
TEparieBTHUECKUM ITperaparoM, pa3padoTaHHbIM JUIs
YIYYILICHHUS XapaKTEPUCTHK KOHBIOTATOB «aHTHTEIO-
JISKAPCTBEHHOE CPENICTBO» U 0f00peHHbIM FDA, sB-
nsetrcs Tpacty3ymad nepykcrekad (T-DXd, Enhertu®,
panee DS-8201a). Tpactyzymad aepyKCTeKaH Mpe-
CTaBJIsIeT COOOM MOJIEKYy TpacTy3yMada, KOHbIOTH-
poBaHHyt0 ¢ nepykcrekanom (DXd) — uarnduTopom
JHK-tonouzomepassl I — uepe3 mMajeuMuIHbINA
terpanenTuaueiii muaKep (Gly-Gly Phe-Gly), n36upa-
TEIHHO PACILEIIISIEMbIi KaTelICHHAMU, aKTUBHOCTH KO-
TOPBIX TIOBBIIICHA B PAKOBBIX KJIETKaX U B OITyXOJICBOM
MUKpOOKpYyx)eHud. [lociie BRICBOOOKICHHSI BHYTPH
KJIETKH ITATOTOKCHH JIEPYKCTEKaH CBA3BIBAETCSI C pac-
mersieMbiMu Tononszomepaszoit I JIHK-kommiexkcamu
1 CTaOMIIM3UPYET UX, YTO IPUBOAUT K HHITYKLIUH JBYX-
nenovedHsIx pa3peiBoB JJHK 1 anontosy kinerku [48].
Tpacty3ymab nepykcTekaH o0JiafjaeT COOTHOIIIEHHEM
nuToTokcuHa K antuteny (DAR), paBabim 8, uTo 60-
nee yeM B 2 pa3za npesbiiaeT DAR Tpactyzymaba sM-
TaH3MHA U 00eCTIeYnBaCT MOLIHBIH IUTOCTATHYECKUH
addext. Kpome Toro, nepykcrexan o0maaet BEICOKOM
MIPOHUIIAEMOCTHI0 MEMOPAHBI, YTO TTO3BOJISET OKA3bI-
BaTh IIMTOTOKCHYECKOE BO3/IEHCTBHE MOCPEICTBOM
«o¢dexTa cBUAETENs» Ha OIyXOJIeBbIe KIETKH B HE-
MTOCPEACTBEHHOM OJIM30CTH OT KIETOK-MHUIIICHEH, He-
3aBUCUMO OT YpoBHs ux 3kcrpeccunt HER2. JlanHbie
O0COOEHHOCTH CIOCOOCTBYIOT NMPOTHBOOITYXOJIEBOMY

142

s dexTy mpenapara Kak IpU OIyXOJSX C BBICOKHM
ypoBHeM 3kcnipeccnn HER2, Tak n B HOBoOOpa3oBa-
HUSX C HU3KOU dKcrpeccueit [49].

JononHuTenbHO OOHApPYKEHO YCHIJICHHE MPO-
THBOOITYXOJIEBOTO UMMYHUTETA TPH MPUMECHEHUHU
TpacTy3ymaba aepykcrtekaHa. lccremoBanue ¢ uc-
MOJIb30BAHWUEM MMMYHOKOMIIETEHTHOW MBIIIUHOMN
MOJIEJIA C OIYXOJbI0 YeNOBeKa, IKCIPECCUPYIOLIeH
HER2, na xnerounoi nuanu CT26.WT moxka3zano
MOBBIIIEHHYI0 3Kkcnpeccuto CD86 Ha NeHIPUTHBIX
KJIETKaX, OBBILIEHHYIO SKcTipeccuto PD-L1 u raBHo-
ro komruiekca rucrocoBmectumoctu (MHC) kimacca |
B OITyXOJIEBBIX KJIETKAX C MOCIEIYIOIINM OTTOPKECHHU-
€M OITYXOJIEBBIX KIIETOK aIalTHBHBIMH WMMYHHBIMH
kietkamu [50, 51].

ITo pesynsraram uccnenosanus ¢asei [ DESTINY-
Breast01 (NCT03248492), Tpacty3yMab iepyKcTeKkaH
onobpen B FDA B 2020 . B paMKax yCKOPEHHOTO
0ooOpeHus TS JIeUeHNUs OOJBHBIX HeomepadeIbHbIM
i Metactatnaeckum HER2-ronoxkurensapiM PMOK,
MOJIYYUBIINX JIBe WK Oosiee yimHuu aHTHu-HER2-
tepanuu [52, 53]. B 2022 1. momy4yeHs! JONOIHUTENb-
HBIE Pe3yJbTaThl, JoKa3bIBatomue 3(pPeKTHBHOCTD
TpacTty3ymaba JepyKcTeKaHa: 4acToTa O0ObEeKTHB-
Horo oreera (HOO) cocrasumna 62,0 % [95 % AU
54,5-69,0 %] y manmeHToK, Noiay4aBIux 5,4 Mr/Kr
Tpacty3yMaba AepyKcTekaHa Kaxaple 3 Hen (n=184),
Menrana obmei BenkuBaemocTu (OB) — 29,1 mec
(95 % U 24,6-36,1 mec), MeauaHa BEDKHUBAEMOCTH
6e3 mporpeccupoBanus (BBIT) — 19,4 mec [95 % AU
14,1-25,0 mec) [10].

B MHOTOIIEHTPOBOM OTKPBHITOM pPaHIOMHU3H-
poBaHHOM ucciaenoBanuu 11 da3sl ¢ akTUBHBIM
koHTposeM DESTINY-Breast03 npoBeneHa oneHka
s¢pdexTuBHOCTH U Oe30mMacHOCTH TpacTy3ymada
JIEpyKCTeKaHa TI0 CPaBHEHUIO C TPacTy3yMaboOM dM-
TaH3MHOM. B mccrienoBanne BKIIOYEHBI MAIUEHTKH
¢ HER2-nonoxurenbHbIM HeomnepaOeabHBIM HIIN
MeTtactarndeckuM PMIK, y koTopeix HaOmIONaIO0Ch
MIPOTPECCUPOBAHNUE B TIPOIIECCE JICUSHHSI TPACTy3yMa-
00M M TaKCaHaMHM WM TIOCTIE TPOBEACHHOM TepaIuu.
MoHotepanus TpacTy3yMaboM 1epyKCTEeKaHOM ITOKa-
3aJia MpakTHYeCKH B 4 paza 00IbInyto 3P PEeKTHBHOCTh
M0 CPaBHEHUIO C MOHOTEpamuei Tpacty3zymadom
SMTaH3WHOM Ha MOMEHT OKOHYaHWA cOOpa JaHHBIX.
IIpu »tom mMenuana BBII B rpynme Tpacty3zymabda
nepykcrekana coctaBuia 29,0 mec (95 % AU 23,7—
40,0 mec) nporus 7,2 mec (95 % AU 6,8-8,3 mec) B
rpymre Tpacty3ymada smransusa [KP 0,30; 95 % A1
0,24-0,38]. Yepe3 36 mec BBII cocraBumna 45,7 %
(95 % U, 38,9-52,2 %) npotus 12,4 % (95 % AN
8,1-17,7 %). Habnronanace TeHIEHIINS K yBETMUYCHUIO
OB: meamana OB cocraBmia 52,6 mec (95 % 1M1 48,7
Mec — H) TPU IPUMEHEHHUH TPacTy3ymada AepyKcre-
kaHa mpotus 42,7 mec (95 % AU 35,4 mec — un) ipu
TEpaIuu TPAcTy3yMaboM 3MTaH3UHOM, PUCK CMEPTH
onL1 cHIKeH Ha 27 % [KP 0,73; 95 % JIN 0,56-0,94];
YOO cocrasmna 78,9 % (95 % AU 73,5-83,7 %) mns
TpacTy3yMaba JiepyKCTeKaHa 1o cpaBHeHuIo ¢ 36,9 %
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(95 % A1 31,0-43,0 %) anst Tpacty3ymada SMTaH3MHA.
[Iporpeccuposanue HabrOAaM0CH y 1,1 % marnueHTox,
JICUEHHBIX TPACcTy3yMaboM nepykcTekanom, uy 17,5 %
OOJILHBIX M3 TPYMIIBI TpacTy3ymada sMTaH3uHa [54].
KonmuectBo HexenarenbHbIX sABieHuil 111 crenenn
OBUIO CXOKUM —y 56 1 52 % OOIBHBIX COOTBETCTBEH-
HO. XapakTepHble AJIs TpacTy3ymada JepyKcTeKaHa
JIEKapCTBEHHO-aCCOLMMPOBAHHOE HHTEPCTUIIATIBHOE
3a00J1eBaHKe JIETKUX MM MMHEBMOHHUT yCTAaHOBJICHBI
y 15 % nmanueHToK, NpUHUMABIINX TPAcTy3yMad Je-
PYKCTEKaH, 1y 3 % NalueHTOK, OJy4YaBIINX TPACTY-
3ymMa0 SMTaH3MH, IIPU 3TOM HU B OJITHOW M3 TPYIII HE
OBLIO HEeXeJaTeNbHbIX peakiuilt [IV=V crenenu [11].
HUccnenoBanne noATBEpAMIIO YIOBICTBOPUTEIbHBIN
po¢mTh 0E30MIaCHOCTH TPACTY3yMada epyKCTeKaHa,
OTCYTCTBHE KyMYJIITUBHOW TOKCHYHOCTH ITPH €T0 MPH-
MEHEHHH M TOKa3aJo KIMHUYECKOe MPEenMYIIECTBO
3TOTO Ipenapara fnepej TpacTy3yMaboM SMTaH3UHOM,
BKJIFOUeHHBIM B cTanaaptsl HER2-nanpasnennoi
Teparmu.

HNHHOBanMoOHHBIE JIEKAPCTBEHHBIE CPeICTBA

Tpacmy3ymaé oyokapmazun (SYD9IS8S5) npencras-
JIIeT cO00U MOJICKYITY TpacTy3yMada, HEKOBaJICHTHO
CBSI3aHHYIO C IUTOTOKCHHOM JyOKapMHIIMHOM ITOCpE/I-
CTBOM paciieruisieMoro JimHkepa (ve-seco-DUBA).
Hurotokcuueckuii arentr ayokapmunud (DUBA),
CBSI3BIBASICH ¢ Majioit Ooposmkoit [IHK, Heobparmmo
anxkwinpyeT JJHK kak B jnensimuxcs, Tak U B HeJle-
nsauxes kinetkax. [lospesxxnenune JJTHK npuBogut k
MHUTOXOHAPUATHLHOMY CTpeccCy, HapyIIeHUIO TPaHC-
kpuniun JJHK u amonto3y. Ilpu stom, Gmaromaps
MeMOpaHONPOHUIIAEMON TMPHUPO/IE IUTOTOKCHHA B
KOMIIJIEKCE C JIMHKEPOM, PaCHIETIieMbIM IUCTEHHO-
BBIMU NPOTEa3aMu, TAKUMH KaK KaTrerncuH B, mpucyr-
CTBYIOIIMMH B HAOCOMAX U JIM30COMaX OIMTyXOJIEBBIX
KIIETOK, ITOCIIeTyIoIIee BEICBOOOKICHHNE TyOKapMHIIU-
Ha myTeM quddy3un ciocodcTByeT «dhdEeKTy CBHIE-
TeJIs, 00eCIIeUNBAIOILETO aKTUBHOCTD IIPENapaTa u B
OIYXOJIEBBIX KJIETKaX ¢ HU3KoM akcnpeccueil HER2.

DddexkTnBHOCTS U 0€30MMaCHOCTh TpacTy3ymMada
JyoKapMa3uWHa OlleHeHa B PaHJAOMHU3HMPOBAHHOM
MHOTOIICHTPOBOM ucciieaoBanuu 3 ¢aszer TULIP 111
(NCT03262935) B cpaBHEHHUH C IIperiapaTaMy, Ha3Ha-
YEHHBIMH 110 BBIOOPY JIeUalIero Bpaya y MarrueHTOK C
HER2-nonokuTensHbIM MECTHOPACTIPOCTPAHEHHBIM
i MeractarndeckuM PMOK, momyuuBImmx ase uin
OoJiee TMHUY TEPAMK WU TEPAIIHIO TPACTy3yMaOoM
sMTaH3uHOM. Menuana BBII npu Tepanuu Tpacty3sy-
Maba JTyoKkapMa3nHa 3HAYUTEIHHO OTIMYANIach U CO-
craBuna 7,0 mec [95 % AU 5,4-7,2] no cpaBHEHHUIO C
4,9 mec [95 % AU 4,0-5,5] npu aedeHnu 1o BEIOOpY
Bpaua. Hanbonee gacteiMu moOOYHBIME S deKTaMu
TpacTty3ymaba ayokapMmaswHa SBUINUCH O(TaIbMO-
JIOTUYecKast TOKCHYHOCTh (KOHBIOHKTUBUT —38,2 %,
kepatut — 38,2 %) 1 MHTEepCTUIMAIbHBIC 3a00IeBaHUS
JIETKUX/TTHEBMOHUT — 7,6 % [13].

ARX788 (Ambrx Inc.). KoHbroratr HOBOT0 IOKOJIe-
HUSL, pa3paboTaHHBIN /11 00eCTIeYeHUsI TOMOTEHHOCTH
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Y XUMHUYECKOH cTabuiibHOCTH, ARX 788, peacTaBiseT
co6oit HER2-nanpaBimeHHOE MOHOKJIOHATHFHOE aHTH-
TEJ0, KOBAJICHTHO CB3aHHOE C HHTMOUTOPOM TyOysIrHa
ambOepcratuHoM (AS269, siBisieTcs 3aaTeHTOBAHHOM
Bepcueit MmoHometunaypuctatuia F (MMAF)) ¢ co-
OTHOLICHUEM JIEKAPCTBEHHOTO CPEACTBA K AHTUTEILY
(DAR) 1,9. TpagnmmoHnHO€ KOHBIOTHPOBAHUE AHTH-
Tela W IUTOTOKCHHA IMPEIoiaraeT MCIoJb30BaHUE
HATUBHBIX, SKCIIOHUPOBAHHBIX HA TIOBEPXHOCTH aHTH-
TeJa, JIM3UHOB MM HucrenHoB. Hecneunduueckas
KOHBIOT LI IPUBOAUT K 00Pa30BaHUIO CMECH C IIepe-
MEHHBIM COOTHOIIEHHEM JIEKapCTBEHHOTO CPEJCTBA
k antuteny (DAR) u HeompeneneHHbBIMH caiiTaMu
KOHBIOTAIIMH, KOTOPbIE YacTO HECTAOMJIbHBI B Iyl
KpoBH. OT ApyTHX pa3paboTaHHBIX TEPAICBTHUECKUX
koHbIoraToB ARX788 oTiamuaeT uCroiabp30BaHUE
TEXHOJIOTHH CalT-crielin(hUIecKoil OKCMMHOH KOHBIO-
raiyy NOCPEICTBOM BKIIIOUEHHSI B @HTUTEJIO HENpH-
POIHOW aMHUHOKHUCIIOTHI Iapa-aleTui(eHuiataHuHa
(pAF), xoTopas numraer mpenapar OMMCAHHBIX BBIIIIE
HegocTaTkoB [55]. pyroit OTIWYUTENBHOM YepTOM
ABJISIETCS] HAJIMUME HEpacLISIIseMOro BbICOKOTH-
IpodoOGHOro JIMHKEpa C OrpaHUYEHHON KIETOUHOH
MIPOHUTIAEMOCTHI0. CTAaOMITEHBIN THHKEP CHIKACT CH-
CTEMHYIO TOKCHYHOCTbH Pa3padaThiBaeMOro Ipernapara,
HO numaeT dPdeKra «KYHUITOKECHHUS CBUACTEIIS,
KOTOpbIX ucnonb3yercs: B Takux HER2-HarenenHpIx
KOHBIOraTax, Kak TpacTy3yMald IepyKCTEKaH U Tpa-
CTy3yMal JlyoKapMasHH, JUIsl HUTOTOKCHYECKOTO BO3-
JIEHCTBUS Ha OITyXOJIEBBIE KJIETKH C HU3KHM YPOBHEM
HER?2. B 10 3¢ BpeMs JOKIMHUYECKUE UCCIETOBAHUS
ITOKa3aJIi BBICOKYI0 aKTUBHOCTh ARX 788 B omyxosix
¢ pazmmunoit akcnpeccueir HER2, a Taxxe T-DM1-
PE3UCTEHTHBIX HOBOOOpa3zoBaHusix [56]. Kimuudeckoe
uccnenosanue | gaspl moaTBepaMII0 3PPEKTUBHOCTD
U HU3KYHO CHCTEMHYIO0 TokcuuHocTh ARX788. Ilpu
pexomenryemoii mo3e st 11 gassr 1,5 mr/kr gactora
00BEKTUBHOTO OTBeTa cocTaBuia 65,5 % [95 % U],
a MeAMaHa BBDKMBAEMOCTH 0€3 MpOrpecCupoBaHus —
17,02 mec (95 % AU, 10,09 — e nocturnyto) [16]. Ha
JaHHBIA MOMEHT IIPOJOJIKAETCS PAHJOMHU3UPOBAHHOE
uccnenosanue Il ¢aszer y HER2-nonoxxurensHbix
MAalHEeHTOK C METAaCTaTUYECKUM PAKOM MOJIOYHOM
xene3bl ACE-Breast-03 (NCT04829604).
3anuoamamad 30600o0mun (ZW49). B HoBoM uc-
CclIelyeMOM KOHBIOTaTe 3aHuaaTamade 30B0/1aJ0THHE
(ZW49) mornekya0i-HOCUTENIEM SIBJISIETCS OMCIICIU-
(mueckoe MOHOKJIOHAJILHOE aHTHUTEJIO 3aHHaaTamad
(ZW25), nanenennoe Ha Il u IV cyomomensr HER2
(cybmoMeHsbl, Ha KOTOpbIE HAIlEJCHBI MepTy3ymMad u
TpacTy3ymad COOTBETCTBEHHO). 3aHuaaramad crio-
COOCTBYET KJIACTEPHU3aLUH PELENTOPOB, TPH KOTOPOH
kax b1 perenitop HER2 MoxkeT ObITh MUIIIEHBIO TS
JIByX MOJICKYJT aHTHTEN 3aHumaramada [57]. 3annma-
TaMa® HEKOBAJIEHTHO CBS3aH 4epe3 paclleriIsieMblil
JIMHKEP C HHTUOUTOPOM COOPKH TyOyITHHOBBIX MUKPO-
TpyOouek, moHoMeTunaypuctatuaom E (MMAE).
JloknuHNYecKue NaHHble NPOAEMOHCTPUPOBAIN
YCKOPEHHYI0 MHTEPHAIM3AIMIO 3aHHuaTamada 30-
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BOJIOTHHA IO CPAaBHEHHIO C KOHBIOTaTaMU Ha OCHO-
Be MOHOcHenudpuIeckoro Tpacty3ymada, a Takxe
ITPOTHBOOITYXOJIEBBIN (D (EKT HA KIIETOUHBIX MOJIEIISIX
C BBICOKOM 1 HU3KOM 3Kcipeccueit HER2, monensix ¢
MeTacTa3aMu B TOJIOBHOM MO3T [58]. besonmacHocTh 1
niepeHocuMocTh ZW49 onernBatorcs B | paze kimHu-
YECKOIo MCClie/IoBaHus ITpu MeTactarnyeckom PMIK,
sxcnpeccupytomem HER2 (NCT03821233) [17].

MRG002 — voBsiit HER2-HanpaBneHHbIH KOHBIO-
IaT, COCTOSIINH N3 MOAU(UIIMPOBAHHOTO CaXapoM Tpa-
cTy3yMaba 1 pa3pymIaroIiero MUKpOTPyOOUKH areHTa
moHomeTunaypuctaruia E (MMAE), coennHeHHBIX
yepe3 pacleIuIseMblil BalUH-IUTPYUIMHOBBIHN (VC)
NENTUAHBIA JTHHKEp. B moknmuHMYecKux uccienoBa-
HUAX Aokazana dpdexruBHOCTE MRG002 mpun HER2-
nostoxxureasHoM PMOK, a taxoke npu PMIK ¢ Hu3koit
skcrpeccueit HER2. Konblorat mponeMoHCTpUpOBaI
CXOXYI0 C TpacTy3ymaboM ap(UHHOCTH CBS3bIBa-
HUS, HO 3HAUUTEIbHO OOJiee HU3KYIO aKTUBHOCTH
AHTUTEJI03aBUCUMOM KJIETOYHOM LUTOTOKCHYHOCTH
(ADCC). B nononHeHne K MOIIHOM ITUTOTOKCHYHOCTH
in vitro, npuMeHenrie MRGOO02 BbI3bIBaIO perpeccuo
OIyXOJIM B MOJAEJSX KCEHOTPAHCIUIAHTATOB in Vivo
C BBICOKOW W cpemHel/Hm3kon akcmpeccueit HER2.
Kpome Toro, ycraHOBI€Ha OBBIIIIEHHAS! IPOTUBOOITY-
X0JleBasi aKTUBHOCTh MpH Hcronb3oBaHu MRGO002
B COUETAHUU C AHTUTENIOM MpOTUB peuenrtopa PD-1
(Programmed cell death-1, CD279) [59]. Ha nannsrii
MOMEHT B KuTae mpoxomsaT KIMHUYECKHE HCCIIeNo-
Banust 11 ¢paser MRGO02 B xadecTBe Tepanuu mamu-
enTok ¢ HER2-nmonoxurensHpIM HeonepadeabHbIM
MECTHOPACIPOCTPAaHEHHBIM WM METacTaTHUeCKUM
PMK, momy4aBmmx panee TEPAIUIO TPACTy3yMadoM
u uHrnouTopoM TuposnHkuHasel HER2, y manmenTok
C MECTHOPACIPOCTPAHEHHBIM MIM METACTAaTHUECKUM
PMX ¢ au3kum ypoBaem HER2, a Taxoke y O0mbHBIX
HER2-monoxuTenbHBIM HEeOoTepadeTbHBIM MECTHO-
pacIpoCTPaHEHHBIM MM METACTaTUYECKUM PakoM
yportenus [18].

Mucumamaé eeoomun (RC48, Aidixi®) Tax xe,
kak 1 MRGO002, npencrasinsier coboit MAT, cBsizanHOE
Yyepes3 pacILerIsieMbli BATMH-IUTPY/UTMHOBBIN JIMHKED
¢ muUTOoTOKCcHueckuM areutom MMAE. Ommunrens-
HOW 4E€PTOH SABIISIETCS UCIOJIb30BAHUE B KaueCTBE
Hocurenst MAT repry3zyma0a, BO3AEHCTBYIOIIETO Ha
pasnuynbie snuToInbl peuentopa HER2.

ITo cpaBHEHHIO ¢ TpacTy3ymMaboOM repTy3yMad mo-
kazan B 3,7 pa3za Oomnee Bbicokoe cpoacTBo K HER2 u
oOnazmaeT Ooee MOIIHOW aKTMBHOCTBIO aHTUTEN03a-
BHCHUMOMW KJIETOYHO-OMOCPEAOBAHHON LUTOTOKCHY-
Hoctu (ADCC) B kineTkax paka xkenymaka NCI-N87 in
vitro [38]. PacmeruisieMblii ve-IMHKEP, UCIIOTB3YeMBbIi
B 3TOM KOHBIOTaTe, 00€CIICUNBACT 3HAYMTEIBHBIN «3()-
¢exT cBunerens». CoracHO UCCISIOBAHUSM i1 Vivo,
HECMOTPs Ha TO, YTO KOHLIEHTpALMs AUcUTaMabda Be-
JIOTHUHA B CHIBOPOTKE KPOBH MBIIIEH OblIa BBIIIE, YEM
B omyxoJisix, Bo3aeiicterie MMAE B HOBOOOpa3oBaHuM
okazanochk npuMepHo B 200 pa3 BeILIe, YTO OOBSICHS-
JIOCh HU3KOM TOKCUYHOCTBHIO KOHbtorara [60].
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B 2021 r. aucutamad BEIOTHH MOIYYHUI OJ0-
Openue B Kurae 1yis1 jje4eHus] NaMeHTOB C MECTHO-
pacpoOCTpaHEHHBIM WM METAaCTaTHYECKHM PAKOM
YKEITyIKa ¢ TOBBIIeHHOH dKkcpeccueir HER2 (IHC2+
wim 3+), Moay4yaBIINX HE MEHEe JIByX PeKHMOB CHU-
cTeMHOM xumuorepanuu. B 2022 1. mpenapat Obu1
Takke oqo0peH B Kurae mis Tepanuu manueHTOB
¢ HER2-nonoxurensasiM (IHC2+/3+) mectHOpA-
CIIPOCTPAHEHHBIM MJIM METAaCTaTHYECKHUM PaKOM
ypoTemnus, NoTy4aBIIuX paHee XuMuorepanuo [14].
MHOTrO4HCIIeHHBIE KIIMHUYEeCKUE UCTIBITAHNS, OIICHHU-
BaroIue aucuTamMald BEeOTHH, MPOJODKAIOTCS TIPH
JIPYTUX COJHIHBIX omyxoisix [14]. B xnmmHn4eckom
uccnenoanuu ¢asel I/Ib tucuramad BegoTHH Npoje-
MOHCTPHPOBAJI MHOTOOOCTIAFOIITY O 3D (HEKTHBHOCTH C
OnmaronpusTHBIM TpoduIieM 6€30ITaCHOCTH IPH JT03H-
poBke 2,0 MI/KT y TAIIUEHTOK C TTO3THIUMH CTaIASIMHA
PMIXK xak c¢ nossIenHoi sxcnpeccueit HER2, Tax
u HU3kuM ypoBHeM HER2. YpoBHM 00BEKTHBHOTO
otBeTa coctaBmim 42,9 % (95 % AU 21,8-66,0 %) u
33,3 % (95 % AN 22,2-46,0 %), co cpenneit BBIT —
5,7 mec (95 % AN 5,3-8,4 mec) u 5,1 mec (95 % AU:
4,1-6,6 mec) y 6onpHbIXx PMIK ¢ moBbIIeHHON 9KC-
npeccueit HER2 u Huszkum yposuemM HER2 cootset-
ctBeHHo. Hexxenmarenbubie sinenus (HA) >111 crenenn
pa3BUBAJINCH MPUMEPHO B 5 % CiIydaeB U BKIIOYAIH
CHWXKeHUe KonmdecTBa HerTpoduios (17,6 %), mo-
BBIIIICHUE YPOBHS TaMMa-TIIyTaMHJITPaHC(epassl
(13,2 %), actenuto (11,0 %), cHIDKEHIE KONMHYECTBA
neikoruToB (9,6 %), mepudeprudecKyro HeHpomaThio,
B Bujne runocte3uu (5,9 %) u HEUPOTOKCUUHOCTH
(0,7 %), a Taxxke Oonesbie ourymeHus (5,9 %) [15].

FS-1502 npencrasnsier coboit HER2-nampa-
JIEHHBIN KOHBIOTAT Ha ocHOBe MKAT, aHamora Tpa-
cTy3yMaba, u mUTOTOKcH4eckoro areita MMAF,
MHTUOMPYIOILETo MOJTMMEPH3aLHUIO TyOyInHA, COCH-
HEHHBIX 4Yepe3 paclIeTUIIeMbIi B-TIIIOKYPOHUTHBIH
nuHKep ¢ cooTHomenueM DAR=2. Jlns naHHOTO
TepaneBTUYECKOTO KOHBbIOraTa pa3paboTaH HOBBIH
3anaTeHTOBaHHBIN METOJ CAUT-CIIEIU(PUUHON KOHBIO-
raiuu W BBICOKOCTAOMIBHBIN nuHKep. [IpomeMon-
CTPUPOBAHO, YTO CalT-criennPpuIHass KOHBIOTAINS
¢ HU3KUM 3HaueHneM DAR=2 mpeBocxomuT apyrue
TEpaneBTUYCCKUE KOHBIOTAThI ¢ Oosiee BhicokuM DAR
Onaromapst MEHBILICH arperaiyu, MeJJICHHOMY CUCTEM-
HOMY KJIMPEHCY U MeHbIIeH TokcuuHocTu. FS-1502
MIPOJEMOHCTPUPOBAIT 2PHEKTUBHYIO OCTAHOBKY KJIC-
TOYHOTO [KKJIA 1 TIoBhIIeHHY10 HER2-HanpasnenHyto
OUTOTOKCUYHOCTD O CPAaBHEHHIO C TPacTy3ymaOoM
SMTAH3MHOM B JOKIIMHHYECKUX HCCIEIOBAHUSAX in
vitro. Ha NTaHHbIH MOMEHT MPOJ0JHKAETCI MHOTO-
HEHTPOBOE OJHOTPYMIIOBOE OTKPBHITOE KIMHHUECKOE
uccnenosanue ¢assl I ¢ Gazoit ackamanuu 10361 1Is
oleHKH Oe3omacHoCTH U nepeHocumoct FS-1502 y
nainueHToB ¢ HER2-BripakeHHBIMHU 3J10KaY€CTBEH-
HBIMU COJIMJHBIMH OITYXOJISIMHU Ha MO3IHUX CTaIUSAX
(da3za la) u ¢ pacmmpenHol koroproii (da3za 1b) mis
onieHku 3¢ dexruBHocTn FS-1502 y mamueHTOK €
MetactarnueckuM HER2-nonoxurensaeim PMIXK.
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[lo mpeaBapUTENbHBIM OMYOIMKOBAaHHBIM JAaHHBIM,
YOO - 53,7 % (95 % AU, 41,1-66,0 %), Brirodas
noareepxkacHay0 YOO, paBuyro 37,5 %. FS-1502
TaKXKe IMoKa3aJl IPOTHBOOIYXO0JIEBYIO aKTUBHOCTH MPH
PMX c nm3koii akcnipeccueit HER2, HOO cocraBuna
26,1 %. Haun6onee vyacteiMu HS >11I crenenn Obuin
runokaiguemus (15,3 %) u CHIKEHHE KOIMYecTBa
TpomOo1uToB (8,0 %), y 3,3 % nauueHToB HaOIHOAT-
Csl THEBMOHHT; Y 2,7 % — 0OpaTruMble IMa3HbIE SBICHUS
III crenenn. B nenom, FS-1502 xapakrteprsoBancs
XOpOIIeH MePeHOCHMOCTHIO U MPOAEMOHCTPHUPOBAIT
MHOTOOOCIIAIOIIYIO TPOTHBOOITYX0JIEBY0 3(h(heKTHB-
nocth npu HER2-nonoxxkurensnom PMK [19].
BL-MO07D1 — xonstorar HER2-HanpaBnenHoro
MKAT m HOBOro MHTHOUTOpa TOMOM30Mepassl |
(Ed-04), coennHEHHBIX TUHKEPOM, PACIHICTUIIEMbIM
karericuHoM B. Coornomenne DAR cocrasnsier 8. B
JIOKJIMHUYECKNX MccaeaoBanusx in vivo BL-M07D1
MIPOZIEMOHCTPUPOBAIT O0Jiee BHICOKYIO TIPOTHBOOITY-
XOJIEBYIO aKTMBHOCTH B pa3inuyHbIX Moaensx HER2-
JKCIPECCUPYIOUIUX OIMYXOJEH MO CPaBHEHHUIO C
TpacTy3yMaboM SMTaH3MHOM U TpacTy3ymaOom
nepykcrekanoM. IIpu stom BL-MO07D1, nponemon-
CTPUPOBAB BBIPAXKECHHBIH «dP(PEKT cBHUIACTENII»,
okazaics Oonee 3pPEKTUBHBIM B MOACISX in VIVo
¢ Huskol ’kcnpeccueit HER2 u cmemannbix moze-
nsx kceHoTrpaHcruianTaroB HER2-nmonoxurensHBIX/
OTPUIIATENFHBIX MO CPAaBHEHHIO C TPACTY3yMaOOM
JnepykcrekanoMm. Ha naHHBI MOMEHT MPOBOJIUTCA
¢aza | KIMHUYECKOTO MCCIIEAOBAHUS AJIST U3YUCHUS
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A.0. CnepugoHoBa', A.P. 3apunoBa’, U.P. F'mnasosa'?, M.A. Bepmuwwena'?

TMHCTUTYT BUOXMMUUN U TEHETUKM Y DUMCKOTO NCCeqoBaTenbCcKoro LeHTpa Poccrinckorn akagemMmmm Hayk
Poccus, 450054, r. Ya, npocnekt Oktabps, 71

2BalUKUPCKUIA TOCYAaPCTBEHHBIN MEOULMHCKMIA YHUBEPCUTET

Poccus, 450008, r. Ydpa, yn. JleHuHa, 3

AHHOTauus

Pak nogpxenynouHon xenesbl (PIMXK) — 3aboneBaHne, xapakTepuayoLLieecs 3noKa4yeCTBEHHbIMU HOBOOOpa3o-
BaHWSAMU C arpeCCUBHbBIM TEYEHVEM Y BbICOKMM YPOBHEM neTanbHOCTK. [NpoTokoBasi ageHoKapLMHOMa COCTaB-
nsiet okoro 90 % HoBoobpasoBaHui nogkenyao4Hon xenesbl (MX) n B 6onbLIMHCTBE Criy4YaeB AeTEKTMPYeTCA
Ha no3aHen ctagun. B HacTosiLee BpeMsi 3hheKTUBHOIO CKPMHUHIA He cyLlecTByeT. Llenb uccnegoBaHus —
0606LLeHne NMEIOLLMXCS AaHHbIX B HAyYHOW U MEAULIMHCKON nuTepaType O reHax npeapacronoXeHHOCTU U
monekynsapHbIx MexaHnamax PIK. MaTtepuan n Mmetogbl. [1oVck COOTBETCTBYHOLLMX MCTOYHUKOB NMPON3BOAMNIICS
B cuctemax PubMed (NCBI), Elibrary, GoogleScholar, Bkntouanucb nyonukaumm ¢ sHeaps 2000 r. no aekabpb
2024 1. N3 959 npoaHanmanpoBaHHbIX paboT 60 ncnonb3oBaHbl AN HanncaHusa o63opa, 27 13 KOTOpbIX Ony-
6nvkoBaHbl 3a nocnegHune natb net. PesynbTrathl. [o 10 % nauneHToB ¢ ageHokapuuHomon MXK aenswoTtcs
HOCUTENSMU repMUHAaNbHBIX NaTOreHHbIX BApUaHTOB, 0OYCNOBNMBAKOLLMX NOBBILEHHbIN pUcK pa3sutus PIXK.
OTu BapuaHTbl BCTPEYatoTCs, rMmaBHbIM 06pa3oM, B reHax penapauuu nospexaeHuin AHK. CnoxHble MHorocTy-
NeH4YaTble reHeTMYeCcKne N3MEHEHNS MPONCXOASAT B ONMyXONEBbIX KMETKaX, X HAaKONNeHne NpuBOANT K MHMLMaLmUn
psifa OHKOreHOB, KoTopble cnocobceTBytoT passuTuio PIMK. MccnepgoBanns B 06nact MONeKynspHOM reHeTUKN
NO3BONSAIOT BbIAENUTb FPYNMbl NALUUEHTOB C ONpeAeneHHbIMU FeHETUYECKNMMN HapyLLEHUSMU, KOTOPbIM HEOOXO-
OVIMO Ha3HayeHve TapreTHbIX npenapaTtoB. 3aknto4eHue. MNpeacraBneH 0630p COBPEMEHHbIX NPEACTaBNEHNN
0 reHeTu4eckon npeapacnonoxeHHocTn k PIK. OnvcaHa dyHKUMOHanbHas/kKnmHu4yeckasi 3Ha4MmocTb 6erkos,
BOBJIEYEHHbIX B NaTtoreHe3 3abonesaHns. PacCMOTpeHbl reHeTn4eckne HapyLueHust, xapaktepHble ans PIDK.

KnioueBble crioBa: pak nomkenynouHom xenesbl, hakTopbl pUcka, afeHOKapLMHOMa NoaKenyA04YHOMI
Xenesbl, CUTHaNbHbIN NyTb, MONEKYNsPHas KnaccuduKaums, NaToreHHbIA BapuaHT, reH.
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Abstract

Background. Pancreatic cancer (PC) is an aggressive malignancy with a high mortality rate. Pancreatic ductal
adenocarcinoma constitutes approximately 90 % of pancreatic cancers, and is frequently diagnosed at an
advanced stage. The disease is distinguished by the presence of tumor micrometastasis prior to the onset
of clinical symptoms, as well as rapid progression. There are currently no effective screening methods for
the disease. Aim of the study: analysis of available literature data about susceptibility genes and molecular
mechanisms of PC. Material and methods. The search for relevant sources was performed in the PubMed
(NCBI), Elibrary, GoogleScholar, publications from January 2000 to December 2024 were included. Of the
959 papers analyzed, 60 were used to write the review, 27 of which were published in the last five years.
Results. Approximately 10 % of pancreatic adenocarcinoma patients are carriers of germinal pathogenic
variants that cause an increased risk of PC. These variants predominantly occur in DNA damage repair
genes. Tumor cells undergo complex multistep genetic alterations, and the accumulation of these changes
facilitates the activation of various oncogenes that contribute to the progression of PC. Research in the field
of molecular genetics makes it possible to identify groups of patients with certain genetic alterations who need
to be prescribed targeted drugs. Conclusion. This article provides an overview of current understanding of
the genetic predisposition to PC. The functional/clinical significance of proteins involved in the pathogenesis

of the disease was described. Genetic alterations of PC were discussed.

Key words: pancreatic cancer, risk factors, pancreatic adenocarcinoma, epidemiology, molecular

classification, pathogenic variant, gene.

Beenenne

o manaeiM BO3 Ha 2019 1, pax siBisieTcst OCHOBHOM
T10 3HAYMMOCTH IPUIMHON CMEPTH HACETICHUSI Pa3BUTHIX
crpan. Pak nomkenynounoii sxenesst (PIDK) 3anumaer
CeIbMOE MECTO CPE/I BCEX BUJIOB KapI[THOM I10 KOJIHU-
YeCTBY CMEPTeH Cpe/Ti HaceIeHHsI 000HX ITOJTOB Pa3HBIX
BO3pAcCTOB. 3a MOCJIEHNUE 25 T YPOBEHb CMEPTHOCTH
ot PITXK yBenmumics 6onee yem B 2 pasa [1].

[IpoGnema, cBsi3aHHAs ¢ TMATHOCTUKOH U JIeYCHU-
eM PIDK, aBisieTcs akTyaabHOM, TOCKOJIBKY JaHHBINA
JMarHo3 4acTo CTaBUTCS HA IMO3JHUX CTAIUIX OITy-
XOJIEBOTO Tpoliecca. JDTO CBSI3aHO KaK C HESBHBIMU
CUMIITOMaMH, U3-32 4ero 3a00JIeBaHHE MPOTEKAET B
CKPBITOH (hopMe, 0COOCHHO Ha HadaJbHBIX CTAIMX,
TakK 1 C TeM, YTO TaKHe METO/IbI BU3yaIn3aluu 1 00pa-
0otku u3obpaxenuit, kak CKT, MPT, Y31 u apyrue,
HEJ0CTAaTOYHO TOYHBI M UMEIOT OTPaHUYCHUS, B TOM
YHClle U3-32 CyObEKTHBHOTO MHEHHS CIEIHaINCTA.
JlomomHATETFHOM TPOOIEMOH SBIISETCS TO, YTO JIHUIIIH
10 % oOHapy>KEHHBIX OITyXO0JIeH MOIKETYJOUHOM HKe-
ne3bl (IDK) oxassiBatorcst onepadensubivu [2]. Tem
HE MEHee 3a CUET COBEPIIEHCTBOBAHNS HEMHBA3UBHBIX
METOJIOB TMarHOCTHKH KOJIMYECTBO 3aPETUCTPUPOBAH-
ueix ciaydaeB PIDK pactet u3 roma B ron [1].

®axtops! pucka PIDK MoxkHO pa3nenuts Ha /Be
rpynrnbsl: MOTUGUITPYyEMbIe — KypeHHe, 0KUPEHUE,
XPOHHYECKUH TTAHKPEaTUT, YIOTpeOIeHNne aIKOTOIS
U MeTa ¥ HeMOoIu(pUIHUpyeMble — BO3pAcT, IO, JT-
HUYECKas MPUHAICKHOCTD, TUA0ET U OTSTOLICHHBII
ceMelHbIi aHamHe3. HecMOTpst Ha TO, UTO MOJEKY-
napubie noaTunsl PIDK noutu He paccMmarpuBaroTcst
Kak (axTop, 00yCIOBIMBAIONINI BEIOOP METO/IOB
JICUCHHUSI, C HAKOTUICHHEM OMHUKCHBIX MOJCKYISIPHBIX
Y T€HETUYECKUX JAaHHBIX CTAHOBUTCS BO3MOXKHBIM
OTIPENIENTD TOTEHIIMAIbHBIE TepaNleBTUYECKUE MU-
LISHU 7151 pyTHHHOM Tepaniy JaHHOTO 3a00JIeBaHusI.
CuuTtaercs, uyto okoio 10 % cinygaes PIDK siBasttoTes
HacJIeJICTBEHHBIMHU [3].
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CraTrcTHYecKue MOoKa3aTell CBUACTENbCTBYIOT
0 BBICOKOI1 3a001eBaeMocT 1 cMepTHOCTH OT PTIK.
Tak, B 2020 r. B Mupe nuarHoctupoBano 495 773
ciy4as 3aboneBanus PITK u 3adukcuposano 466 003
neranbHbIX ucxona (93,9 % or obumiero uucna aua-
THOCTUPYEMBbIX citydaeB). s naHHOTO 3a00JIeBaHUS
XapakTepHbl HU3KHUE MOKa3aTeln S5-JeTHEH BBIKU-
BaemoctH (34,3 % muarnoctupyemsix cimydaeB PIDK
I cragun) [2, 4]. Cornacuo International Agency
for Research on Cancer, HanOombliiee YKUCIO AUa-
THOCTHUPYEMBIX CITy4aeB MPUXOAUTCS HA BocTouHyrO
u 3amagayio EBpomy. Ha tepputopun Poccuiickoit
Oenepanun 3a 2022 1. 3apeructpupoBano 15 299
ciyuaeB PIDK, Ha yuere coctosiiio 20 583 O0bHBIX.
JleranbHOCTH Ha 1-M TOy ¢ MOMEHTA yCTaHOBIICHUS
JIMarHo3a cocTaBuiia 0koJio 9 Teic. [5].

Mounekyasipasblii naroretes PITK

Ha ocHoBe TpaHCcKpUNUIMOHHBIX HaHHBIX P. Bai-
ley et al. mpemnoxunm ciexyronryio Kiaccupuka-
uuo ajgeHokapuuaoM PIDK: miockokiaeTo4yHbIH,
MaHKpeaTHueCKUil POreHUTOPHBIN (IPOTOTeHHBIH,
NPEALIECTBYIOIIMI), IMMYHOTCHHBIH U abeppaHTHO
G epeHIMPOBAHHBIA YHIOKPUHHO-IK30KPHHHBIN
(ADEX) montuts [6]. Y MI0CKOKIETOYHOTO TIOATHIIA
PITX tpaHckpunToM uMeeT o0IIne YepThl C TPaHC-
KPUIITOMOM IIJIOCKOKJIETOYHBIX OMYXOJeH APYTrux
OpraHoB, HO OH oTiuyaeTcs skcnpeccueit ANp63
(omHa u3 Gopm p63 U3 cemericTBa O6emkoB pS3), UTO
XapaKTEPHO ISl IUIOCKOro 3nuTenus. JlaHHbIA 1oJ-
THUI MOXKET OBITh BbI3BAaH MYTalMsSMHU B TeHAX MOJIHU-
¢dukarun xpomaruna (MLL2, MLL3 w KDM6A) [7].
3a c4eT METUJIMPOBAHUS TaKUX T€HOB, Kak HNF4A u
GATAG6, yqacTBYIOIINX B OTIPEIEICHUN PAa3BUTHS dH-
TOJIepMaJIbHBIX ¥ TAHKPEATHYECKUX KIIETOK, OITYXOJIH
MOTYT YTPaTUTh HHTOJEPMaIbHYI0 HJIEHTHYHOCTD
[8]. Ana ADEX-nonruna aHanu3 3KCIPECCUU T€HOB
COOTBETCTBYET TEPMUHAIBLHO (D PepeHITPOBAHHBIM
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OB30PbI

KJIeTKaM (KJIETKH, HECIIOCOOHBIE K AuhepeHnnanim)
3nopoBoit IDK — CPA1, AMY2B, PRSSI.

F. Puleo et al., mocie uckiroueHus: TPaHCKPUIITOB
HopMaibHO juddepentrpoBannoro snutenus [1K,
OBLIH BBIJICIICHBI JIBA TIOATHUIIA — 023aJIbHOIIOIOOHBIH
U Kjaccuueckuil. B cBo1o ouepenb, KilacCHUECKHM
IIOJTHUII TOJPA3AEIIACTCS HA CBSI3aHHBIN U HE CBSA3aH-
HbIi ¢ UIMMYHHBIM HH()WIBTPATOM: UMMYHOTCHHBIH
KJIAaCCUYECKUH U YUCTO Kilaccuueckuil. iIMMmyHoren-
HOMY XapakTepeH OoJiee BBHIPAKEHHBI MMMYHHBIH
OTBET B cTpoMe. ba3zampHOMOAOOHBIN OTiIHYaecst OT
KJIACCUYECKOTO IKCIPECCUEH TPAHCKPHUIIIMOHHOTO
¢dakTopa GATA6: nabnronaercss HU3KUI ypOBEHBb
GATAG6 unu ero orcyrctBue [9]. Boiaenensl qomnon-
HUTEJIbHBIE CTPOMAJIbHbIEC IOATUIIBI: AKTUBUPOBAHHBIN
cTpoMoii (¢ BeIcoKoi dKcipeccueit ASMA, SPARC u
FAP), necmornactudeckuii (¢ BBICOKOU IKCTIpeccuei
CTPYKTYPHBIX U BACKYJISIPU3UPOBAHHBIX KOMIIOHEHTOB
CTPOMBI).

TaxuMm 006pazom, 00BETUHNB JIBE KIACCU(PUKAITIH,
MOXKHO BBIJICIUTH JBA TUIIA OIMYXOJEH — II0CKOKJIE-
TOYHBIN U KJ1accuueckuid. Ilocnennuii nogpasnensercs
Ha Kjlaccuueckuit mporeHnTopHbiil 1 ADEX noarurel.
IIporeHuTopHBIN najiee AEIUTCA HA UMMYHOTE€HHbBIN
u gucto kiaccuuecknii. ADEX coctouT u3 3K30- u
SHJIOKPUHOMIOJOOHOTO TOJTUIIOB, BO3ZHUKAIOIIUX B
pEe3yNbTaTe «3arpsi3HCHUS AllMHAPHBIMU KIIETKAMU
DK [10].

B Hactosmee Bpemst Oiarogapsi HOBBIM TE€XHO-
JIOTHSIM CEKBEHHPOBAHMUSI MOSIBUIACH BO3MOXKHOCTD
MIPOBO/IUTH MACIITAOHBIC MOJICKY/ISIPHO-TEHETHUECKHUE
HCCIIEIOBAHNUS, KOTOPBIE MTO3BOJISIIOT aHAJIM3HPOBATh
0OJIBIIIOE KOTMIECTBO TEHOMHBIX TAHHBIX F BBISIBIIATH
reHeTudyeckue (hakTophl, Mpeapacloyiararnue K
BO3HUKHOBEHUIO, niporpeccupoBanuto PIDK. Taxoit
TTOZIXO]T CIIOCOOCTBYET OIPEIETICHUIO U H3yUSHHIO TyB-
CTBUTEJBHBIX K TEPAUUA MOJIEKYJISIPHBIX MULIEHEH.

I'enb1 npeapacnosnoxkenHoctu K PIIZK

ITpumepno B 10 % ciryuaes PIDK sBnsiercs nacnen-
CTBEHHBIM 3a00JIeBaHNEM, 00y CIIOBICHHBIM IeHEeTHYe-
CKHMM BapHaHTOM, ITOBBIIIAIOIINM PHCK PA3BUTHS paKa.
[Ton HacnencreennsiM PIDK noapaszymesaror ciyuan
3a001eBaHusL, AJIs1 KOTOPBIX XapaKTePHO HATUYHUE IBYX
u OoJiee POJCTBEHHUKOB IEPBOI/BTOPOHA CTETICHH
poactBa ¢ nmuaraoctupoBanabiM PIDK [11]. ['enbr
STK11 (Serine/threonine kinase 11), 7P53 (Tumor
Protein P53), PRSSI (Serine Protease 1), SPINK]
(Serine peptidase inhibitor Kazal type 1), BRCAI
(Breast cancer gene 1), BRCA2 (Breast cancer gene 2),
ATM (Ataxia telangiectasia mutated), CDKN2A4 (Cy-
clin dependent kinase inhibitor 2A), MLHI (MutL
homolog 1) n APC (Adenomatous polyposis coli) ot-
HOCSITCSl K TeHaM BBICOKOTO WJIH YMEPEHHOTO PHCKa
HacnenctsenHoro PIDK. Ilonmnorenomusle uccie-
JIOBaHUS TTO3BOJIMIIN OTIPEACIUTh JAOMOTHUTEILHBIC
reabl GP2 (Glycoprotein 2) u NOC2L (NOC2 Like
Nucleolar Associated Transcriptional Repressor),
acCcOIMMPOBaHHbIE ¢ 3aboneBanneM. VHAMBUABI €
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TaKMMHU HACIIEJICTBEHHBIMU 3a00JIEBAHUSMH, KaK
cuHIpoM JInHYa (HacIeACTBEHHBIN HEITOHUITO3HBINA
KOJIOPEKTaIbHBIN pak), cunjapom lleitna—Erepca
(CIIE), cemeiiHbIi CHHJIPOM aTUIUYHON MeTaHOMBI
MHOKecTBeHHBIX porrHOK (Familial Atypical Multiple
Mole Melanoma Syndrome, FAMMM), HaxonsTcs B
BBICOKOH Tpytme pucka passutus PIDK [12].

I'epmuHanbHbIe (3apOABIIIEBHIE) MyTAIlUH B TeHAX
BRCAI, BRCA2 u PALB?2 BoisiBIsitores y 59 % nanm-
eHTOB ¢ ageHokapuuHomMoi [DK [13]. B Takux ciyyasx
OITYXOJIb BOCIIPUMMYNBA K areHTaM, BBI3BIBAIOIINM
noBpexaenue JJHK, aro mo3Bonser ucnonab30BaTh B
tepanuu PIDK JIHK-unTepkanupyroniye areHTsl 1
nportuBopakoBsie JJHK-tapretnsie npenapatsl. Ha-
pymenwnst B reHax BRCA 1, BRCA2 v PALBZ2 dacTo cBs-
3aHBI C HACJIEJICTBEHHBIM PaKOM MOJIOYHOM JKelle3bl,
paKkoM SIMYHUKOB M PaKOM MPECTATEIBHOM JKele3bl.

benku, xogupyemsie reHamu BRCAI n BRCA?2,
MOIIEP>KUBAIOT TEHOMHYO IIEJIOCTHOCTB TIOCPEICTBOM
pernapanuy myTeM TOMOJOTHYHONW PEKOMOWHAINHT
(HR), axtuBHOI B hazax S n G2 KIETOYHOTO LIUKIIA,
Y HErOMOJIOTMYHOTO COEMHEHMSI KOHIIOB JIBYIIETIO-
YEUHBIX Pa3phIBOB, CTAOMIU3UpYs Trereponumep Ku
[14]. BRCAI Takske urpaeT BaKHYIO pOJib B IIpOIIecce
3aIUTHl OT OKHMCJIHUTEIBHOTO CTpecca aKTHBHBIMU
(hopmMamMu KHCIIOpOZa IyTeM CHHMKCHHUS PETYJISILHUU
HA®-H cyowsenuanmamu — Nox 1 u p47phox. Hocu-
Tenu MyTaruit B reie BRCA2 nmeroT 0oJree BRICOKHIA
NOoKU3HEHHBIN puck passutus PIDK o cpaBHeHuto ¢
BRCAI —3,0-7,0 u 2,2-3,0 % cooTBeTcTBEHHO [15,
16]. Hapymienue cTpyKTypbl H (GYHKIIUU TPOAYKTOB
reHoB BRCAI nw BRCA?2 BenmeT K HEMPaBWILHOH pa-
6ote komriekcoB penapanuu JJHK u k HakormieHuto
omrOOK B FeHOME.

Omnyxounesslii cynpeccop PALB2 (Partner and
Localizer of BRCA2), BzaumogeiictBys ¢ BRCA1 u
BRCAZ2 B nporiecce pemapanuu ayrenodednoi JJHK,
BBICTYIAeT KaK CBS3YIOIEe 3BEHO MEXIY OelKamu
«xomruiekca BRCA» u 3anmyckaer HR [17]. [Ipusne-
yenue PALB2 k nBynenodeunsiM paspeiBam /JHK B
Hayajie 3TOM CeTH B3aUMOJICHCTBUHN OCYIIECTBIISIETCA
yepe3 yOMKBUTHH-3aBUCUMBIA CUTHAJIBHBIA MYTh,
KOTOpBIH BKIIIOYAET Cyrpeccopsl omyxoieil RAPSO0,
Abraxas u BRCALI. Jlanee PALB2 B3aumopaeiicTByet
¢ BRCA2, xoTOpBIi SBISIETCS CYIIPECCOPOM OITyXO-
nei, u ¢ pekomOunazoii RADS1. PALB2 sBisiercs
Ba)KHEHIIINM PErysIsITOpOM B OAJEPKAHUH 11€T0CTHO-
cTu reHoma. Yactota MyTauuid 3apobllIeBOM JIMHUN
PALB?2 cocrapnser 5-9 % mipu PIDK [13]. MyranTHbIC
KJIETKH YyBCTBHUTEINBHBI K IperaparamM Ha OCHOBE
TUTaTUHBI (ATKWIHPYIOLIHE TPOTHBOOITYXOJIEBBIE Tpe-
napartsl) [18].

OnHuM K3 Hauboee 4yacTo MyTUPYIOLIMX T'€HOB
nipu PIDK siBisieTcst ren kuHasbl ATM, B KOTOpOM Trep-
MUHAJIbHBIC MyTAIlHH BBISBISTIOTCS Y 6,4 % TaliMeHToB
¢ anenokapuunomoit IDK [19]. Myrauuu B rene ATM
BBIIBJISIIOT yalle Ha C-KOHILIE, KOTOPBIH B3auMOJCH-
CTBYET ¢ KMHa3HbIM IoMeHoM PI3. PI3 yuacTtByer B
anetunupoBanud u aktuBaruu ATM [20]. Kunra3za
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ATM yuacTByeT B peryisuuu KIeTOYHOTO KA (TI0-
JEPKUBAET CTPYKTYPY MUTOTUYECKOTO BEPETEHA Jlelie-
Hus) 1 nHAIIHpyeT penaparyio JJHK. ATM sBnsercs
OJTHUM U3 BOKHEUIITIX HHUIIUATOPOB M KOOPIUHATOPOB
otBeTa Ha noBpexkaeHue JJHK. Kanonndeckue u Heka-
HOHMYECKHUE CUrHaNIbHbIE yTH ATM BKJIIOUAIOT COTHU
HUCXOJSAIIMX MHUUIEHEH, KOTOPbIE KOHTPOIUPYIOT
MHOTHE Ba)KHBIE KJICTOUHBIE TIPOIIECCHI, TAKHUE KaK BOC-
cranoBnenue nospexxaennit JJHK, anonTos, octaHoBka
KJIETOYHOTO IUKJIA, MeTabonmmu3M, mponudeparus u
npyrue. ATM cunTaeTcsi OCHOBHBIM CYIPECCOPOM
OITyXOJICH MU3-3a €r0 CIIOCOOHOCTH BBI3bIBATH AIOINTO3 U
OCTAHOBKY KJICTOYHOTO ITMKJIA. B KaHOHWYeCKOM Iy TH
ATM B3aumopeiicTByet ¢ komruiekcom MRN (Mrel1/
Rad50/NBS1) mist akTrBanmm KJIETOYHOTO OTBETa HA
nospexaenue [JHK. B orBer Ha aByxiienodeyHble
pazpeieel IHK (DSB) nnaynupyercs kaHOHUUECKUI
nyTs ATM, koTopsiil BkitouaeT aucconuanuo ATM
13 IMMEPOB B MOHOMEPHI, aKTHBAIINIO H HA0Op MOHO-
MepoB ATM B mecta nospexaenus JJTHK. Kommiekce
MRN HeoOxonum st aktuBauud ATM u Habopa B
Mmecta DSB. 3atem ATM docdopunupyer psia HUxKe-
crosumx mumeHei, Takux kak CHK1, CHK2, p53,
BRCA1, ATF2 u apyrue, CTHMYTHPYST MEXaHH3M BOC-
cranosneHus noppexaennit JJTHK [21].

[Ipu medexrax reHa aJeHOMATO3HOTO MOJUIIO3a
APC wm ero TOMOJIOTOB aKTHBHPYIOTCSI CUTHAIb-
Hble MyTH P-kKaTeHnHa/Wnt 3a cyeT HAKOTUICHUS
-kaTeHWHA, BCIEJACTBHE YEro HAOIIOACTCS OTCYT-
CTBHE OelTKa-aHTarOHUCTa. JTO COOBITHE HHTYIIUPYET
pazButue npeapaxkororo coctosauus PIDK. Tlcesno-
MaMUISIPHBIE aICHOMATO3HBIC OMYyXOJIH, KOTOPHIC
Bo3HMKaIOT B [DK u MOTyT cTaTh MpUUMHOM pa3BUTHSA
paka, MouTH BCErna aCCOUMUPOBAHBI C MyTallUsIMU B
reae ATP (ATP synthase) [22, 23]. MyTamuu B TeHe
APC 00BIYHO BO3HHMKAIOT B IICHTPAJIbHOU 00NacTu
OTKPBITOW PaMKH CUMTHIBAHWS, Ha3bIBAEMOW «00-
JIACTHIO MYTAlMOHHOIO KJIACTEPa)», YTO MPUBOAMUT K
YKOPOYEHHOMY OEITKOBOMY MTpOAyKTy. Yceuenne APC
MIPUBOIUT K MTOTEPE HECKOJIBLKUX CAaWTOB CBS3BIBAHUS
B-xarenuna (20R), caliToB B3auMOIEHCTBHSI aKCHHA
(SAMP), nocnenoBarenbHOCTEH SASPHON JTOKATH3a-
nmu 1 C-KOHIIEBOM 0a30BOI 00IacTh, KOTOpas OIo-
CpemyeT B3auMOIICHCTBUS IUTOCKeneTa [24].

I'en CFTR (Cystic fibrosis transmembrane conduc-
tance regulator) kogupyetr tAM®D-3aBUCHMBIii TpaHC-
[OPTEP AHUOHOB, KOTOPBINA IEPEHOCUT UOHBI XJI0PHU A
CI” u 6uxap6onara HCO, ™ 4epes anukaibHyIo ria3ma-
THYECKYI0 MEMOpaHy SMUTEIHAIBHBIX KIIeTOK. Kpome
TOT0, 3TOT OEJIOK PETYIUPYET AKTUBHOCTH IPYTUX HOH-
HBIX KaHAJIOB, BKJIIOYAs DITUTEINALHEIC HATPUCBBIC
HOHHBIC KaHaJbL. [[09TOMY MyTaIluu Uil OTCYTCTBHE
CFTR npuBogsT k aAucOanaHcy MOHOB U KUJIKOCTEH B
KJIETKaX AbIXaTeIbHBIX MyTEH, KUILICUHUKA, TOJIKEITY-
TIOYHOM skene3bl u npyrux opranoB. CFTR ygacteyer
B PETYJISAIINN STUTEIHATEHO-ME3EHXUMATLHOTO TTepe-
xona (EMT), npouecca, BOBIEUEHHOTO B METACTa3H-
poBanue paka [25, 26]. CFTR Ttaxke nefcTByeT Kak
CYIIpECCOP OIYXOJIEH ITPU Pa3IMUHBIX CLIOPAINYECKUX
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SMHUTENUATBHBIX PaKax BO MHOTHX TKaHSX, B IEPBYIO
ouepenb u3-3a nopasnenus skcnpeccun CFTR mo-
CpelICTBOM MHOYKECTBa MEXaHHU3MOB, HO OCOOEHHO
n3-3a snurenerndeckoit perymsauuu. CFTR perynu-
pyet skcnpeccuto MUC4 (Mucin 4, Cell Surface
Associated), yuyacTBYIOLIETO B MPOrPECCUPOBAHUN
ormyxoiu. beiio o6Hapyxeno, uto mogasienne CFTR
ycmmuBaeT skcnpeccuto MUC4 B kimetkax PITXK.
MUC4, BBICOKOMOJIEKYJISIPHBIN TIIMKONPOTEHH, KO-
TOpBIN cBepXxdkcnpeccupyercsa B onyxossx IDK y
MblIIel 1 yenoseka. Jkenpeccuss MUC4 cBsizana uc-
kirountesibHo ¢ PIDK u oTcyTcTBYeT B HOpMasibHOM
IDK. Xots ero ¢yHKIIMOHAIBHAS POJIb B IPOIPECCH-
poBanun PIDK nsBectna, MUC4 kak omyxoneBblid
AHTUTECH HE U3YYEH IOCKOHAJIBHO [27].

MyTamnun B rene CFTR Bctpewatores B 5,3 %
(50/949) ciydaes PITXK, u3 HUX Ha JIOJIO HOHCEHC-
myTtanuu ¢.3846G>A, p. Trp1282Ter npuxogurcs
10 % [28]. Y HOcuTenell NaTOreHHbIX BapUAHTOB B
9TOM TeHE YBEIMYHNBAETCS BEPOATHOCTH BO3HUKHO-
Benns PIDK (OR=1,40; p=0,027). Takxe BBIABIICHA
accoluays MeXIy paHHUM BO3pacTOM ITOCTaHOBKH
nuarnos3a PIDK u xypenunem. Kypenue yBennunBaer
puck pazsutust PIDK u cHuxkaeT Bo3pact mocTaHOBKU
Jauarsosa Ha 20 JIeT y HallueHTOB ¢ HaCJIeACTBEHHBIM
maHkpeaTuToM [29].

T'en CDKN2A accouunpoBaH ¢ CHHAPOMOM Hacle/I-
CTBEHHOH IPEIPACIIONIOKEHHOCTH K Pa3BUTHIO Mella-
Homb! w/mn PIDK [30, 31]. OquH U3 TpaHCKPHUIITOB
3TOro0 reHa (pyHKIIMOHUPYET Kak cTaduin3aTop Oernka-
cyIpeccopa oImyxosei pS3, MoCKOIbKY OH MOYKET B3a-
UMoOJIeicTBOBaTh ¢ E3 yOMKBUTHH-TIPOTEHHIIMTA30M
MDM?2, GenkoM, 0TBETCTBEHHBIM 32 JIETpaalnio pS3,
1 1301MpoBaTh ee. Yepes perynstopusie poian CDK4
u p53 CDKN2A yyacTByeT B KOHTPOJIE KJIETOYHOI'O
nukia G1. DTOT reH 4acTo MyTUPYET HIIH JIEIEeTUPO-
BaH B CAMBIX Pa3HBIX OMYXOIISX.

I'en CDKN2A xomupyeT OCKU OITyXOJIEBBIX
cymnpeccopoB pl6(INK4A) u pl4(ARF). pl6 cBs3bI-
Baetcs ¢ oenkamu CDK4 u CDK6, koTopbie 00bI9HO
CTUMYIIUPYIOT KJIETKY ITPOIOJDKATH UK U JICITUTHCS.
Onmnako cBs3piBanme pl6é OIOKHPYET CIOCOOHOCTH
CDK4 wnu CDK6 cTuMynupoBarh MpOrpeccupoBaHIe
KJIETOYHOTO IHKJIA, TAKUM 00pa3oM, pl6 KOHTpou-
pyeT neneHne kieTok. KieTku HaunHaroT BEIpadaThi-
BaTh p16, KOr7Ia OHKU OOJIBIIIE HE MOTYT MOIBEPTaThCS
KJIETOUHOMY JieneHuto. benok p14 3ammiaer 6e10k
P53 oT pa3pylieHus, IoMoras MpeAoTBpaTuTh oopa-
30BaHKe omyxoJieit [32].

VYV nHocuteneit mytanuu B rene CDKN2A yacto
Pa3BUBAIOTCS TPEIIIECTBYIOMINE PAKy OITyXOJIH, TAKHE
KaKk MHTpadIHUTeInaIbHble HoBooOpasosanus [DK n
BHYTPUIIPOTOKOBBIE NATWIISIPHBIE MyLIIMHO3HBIE HOBO-
oOpasoBanus [33, 34]. UnaxTuBanus rena CDKN2A,
Y9acTBYIOMIETO B peryismun (a3l G1-S KI1eTouHoTOo
IIUKJIa, TPUBOJUT K HEKOHTPOJIMPYEMOMY POCTY KIIET-
ku [35]. Heneunun B 3TOM reHe ObUIM OOHApYKEHBI B
20 % PIDK (cembu ¢ nBymst ciyuasmu PIDK) u B 50 %
(cempu ¢ Tpems cygasmu PIDK) [36].
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MuxkpocaremurHas HectaOuibHOCTh (MSI) — de-
HOMEH HaKOIJICHUS MyTalui B KOPOTKHX ITOBTOPSIIO-
ITAXCS TTOCIIEOBATEIIBHOCTIX (MHUKPOCATEIITUTAX ).
Ona xapakrepHa st 1-2 % pe3ekrabenbHbIX aJeHO-
kapuuHoM [ DK 1 oGHapy)uBaeTcs C MOMOIIBIO UMMY-
HOTHCTOXMMHYECKOTO aHAJIN3a HJIH C UCIIOJIb30BAHUEM
cekBeHHpoBaHus TeHoB MSH2 (MutS homolog 2),
PMS?2 (Post meiotic segregation increased 2), MLH1
u MSH6 (MutS homolog 6) [37]. Myrtauuu B reHax
MSHI1,MLHI, PMS2, MSH6, EPCAM (Epithelial cell
adhesion molecule) SBISIFOTCS TPUYUHO ayTOCOMHO-
JOMHHAHTHOTO 3a00JIeBaHus — CHHApoMa JIuHua, 1uis
KOTOpPOTO XapaKTepHO BO3HMKHOBEHUE MpPEAHEOIIa-
CTHYECKHUX NOPaXKCHUH (ManuUIIpHbIE MyLIMHO3HBIE,
MYLMHO3HbIE KUCTO3HbIE HOBOOOPA30BaHUs U HHTPa-
SMUTENNAIbHAS HeorIasus) [38].

I'en EPCAM xonupyet OelloK, U3BECTHBIN Kak MO-
JIeKyJia anuTenuansHou kinerounoi aarezun (EpCAM).
Henenun B rene EPCAM npuBOAsST K HapyLICHUIO
TPAHCKPUTIITHOHHOTO CYUTHIBAHMS, TUTIEPMETHINPO-
BaHUIO U cailiieHcuHry reHoB MMR. Oto saBnsercs
npuunHoit 20-25 % cinyuyaeB MSH2-nerarusHoro
paka [39]. EpCAM BBICOKO AKCIPECCUPYETCS B pa3-
JIMYHBIX KapIIMHOMAX U B HACTOSIILIEE BPEMSI CUUTAETCS
Ba)KHBIM MapkepoM KapIHOMBbL. Dkcrpeccuss EpCAM
Mo/aBJsAET arperanuio KJIeTOK, OMOCPEJOBAHHYIO
E-xanrepunom, nockonsky EpCAM HapymiaeT cBA3b
E-xagrepuna ¢ mutockenerom. EpCAM perynmupyer
Cyb0y pa3IMYHBIX CTBOJIOBBIX KJIETOK ITOCPEICTBOM
MHOXECTBAa MEXaHU3MOB, BKIIOYasi MEMOpPaHHO-
aCCOLMMPOBAHHYIO CUTHAIM3ALHI0 U KaK JINTAH]
EGFR. UccnenoBanus in vitro u in vivo IOKa3aju, 9To,
ITOMHUMO y4YacTHs B MEXKJIeTOUHOH anre3nn, EpCAM
WrpaeT BaXKHYIO POJIb B Iiepe/iaue CUTHAJIOB KJIETKaMH,
nponudepannu u guddepenuposke [40].

CaBur paMKH CUNTHIBAHUS B KOAUPYIOIUX MUKPO-
CaTEeJJIUTHBIX 00JIAacTSIX — UCTOYHHUK OIlyXOJecIe-
HU(UYECKUX AaHTUTEHOB HA MOBEPXHOCTH KJIETOK,
SIBISTFOINMXCST MUIIeHs MU a7t T-mumdornuros. [Tos-
TOMY IpH JEYEHUHU MALUEHTOB co cTarycoM MSI
uarnOuTopamMu noiu-(A JJd-pudo3sl)-moanMepassl
(PARP) nnu 6110Ka710i MNMMYHHBIX TOUEK OTMEJAJIOCh
yBEJIMYEHHUE CPOKA BBIKUBAEMOCTH ITPH HEU3MEHHOM
IoKasarese BbKuBaeMocTu [41].

Myranuu B reHax PRSS1 u SPINKI MoryT OBITH
MIPUYUHON HACJIEICTBEHHOTO TMaHKPeaTuTa, XpOHH-
Yeckoro BocmnanutensHoro 3abonesanus 1K, na-
CJIEZyeMOTO MO ayTOCOMHO-JOMHHAHTHOMY THIly. B
pe3ynbrare HapymeHus padboTrsl mporea3dsl PRSS1
MIPOUCXOINT HAKOTJIEHHE KATHOHHOTO TPUIICHHOTEHa,
KOTOPBIH 3aIyCKaeT KacKaJ IpyTruX MaHKpeaTHaeCKUX
9H3UMOB. DTO MPUBOAUT K BOCIIAJICHUIO U pa3pyliie-
Huto TkaHeil. SPINK 1-accounnpoBaHHbIN TaHKPEATUT
HMEET TaKOH K€ MEXaHU3M, T.K. TeH KOIUPYeT HHTMOu-
TOp CEKPELUU TPUTICHHA B TPOTOKAX Kene3bl [42].

TpuncuHoreH crienupuIecKy U BEICOKO IKCIPECCH-
PYETCs B IOIKEITYIOYHOH JKeJie3€e, a TPUIICHH ACHCTBY-
€T Ha aKTUBHPYEMBIH IpoTea3oit perienrrop-2 (PAR-2).
OTO MPUBOIUT K HAPYIICHHUIO KJIETOYHOTO IMKIA
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yepes My Th BHEKJICTOUHOH CUTHAJIBHO-PETYIUPYEMOn
kuHa3el (ERK), BBI3BIBas Bo3umkHOBeHHE PIIK.
TpuUIICHH MOXET yCHJIMBATh 3JI0Ka4€CTBEHHOE II0-
BEJICHHE OMyXOJel UM CTUMYIUpPYET Npoiudepannio
Y MHBA3MIO OIYXOJIEBBIX KJIETOK MyTeM AETpajaliiu
BHEKJICTOYHOI'0 MaTpUKca NpH akTuBauu. Hekoropsie
MyTaIi ¥ cBepxdkcrpeccuss PRSS] BoBie4YeHB! B
kanneporenes IDK. Puck passutust PIDK x 70 rogam
cocrasiisgeT 18,8-40 %, Ho Oosee mO3aHEE UCCIIENO-
BaHME M0Ka3ajio, 4TO KyMyJsTUBHbINA puck PIDK y
JIMLI C HACJIEAICTBEHHBIM IIAHKPEATUTOM, CBSI3aHHBIM
¢ PRSS1, x 70 romam coctasiser 7,2 % [43].

Wurudburop cepunosoit mporeasnl (SPINK1),
TAKXe N3BECTHBIN KaK MHTMOUTOP MaHKPEaTHYECKOTO
cekperoproro Tpuricuaa (PSTI) u uHrHOHUTOP OITYXO0-
neaccoruupoBanHoro Tpurcuaa (TATT), B ocHoBHOM
BBIPa0aTHIBACTCS B ALIMHAPHBIX KJIETKAaX SK30KPUHHON
yactu IDDK, HO Takxke skcnpeccupyercst CeKpeTH-
PYIOLIMMH CIM3b KJIETKAMM 110 BCEMY JKEJIyIOYHO-
KHIIEYHOMY TPAaKTy, a Tak)Ke B MOUYKaX, JIETKUX H
MOJIOUHOM kene3e. OcHOBHAs (u3nonornyeckas
pois SPINK1 3akmiouaeTcst B TOM, YTOOBI CITy>KUTb
MHTMOUTOPOM TPUIICHHA IIEPBO JIMHUU B CIIy4ae Ipe-
JKICBPEMEHHOM aKTHBAIMK TPUTICHHOTEHA [42].

SPINK 1 criocoGcTByeT MOABHKHOCTH OITyXOJIEBBIX
KJIETOK U SIIUTENINAIbHO-ME3EHXUMAJIbHOMY IIEPEXO/TY
(EMT) yepe3 myTh MUTOT€H-aKTUBUPYEMOW IMpOTeE-
nHakuHa3el kuHa3bl (MAPK) n ERK, uro mpuBoauT k
MOBBIIIICHUIO DKCTIPECCUM BUMEHTHHA U CHUKEHHUIO
skcnpeccun E-kaarepuna.

HenpasuneHoe npeoOpa3oBaHue TPUIICHHOTCHA
B TPUIICHH B IAHKPEATUUECKHUX ALIMHAPHBIX KJIETKaX
MIPUBOJUT K MOBPEKIECHUIO TKAaHEH W BOCHAICHHUIO,
BKJIIOUasi aKTHBAIIMIO aKTUBHUPYEMBIX MpOTEa3ou
peuenrtopoB, Takux kak PAR2/F2RL1. Dra usme-
HEHHasi MUKPOCPE/Ia, BIUAOLIAs U aKTUBUPYIOIIas
allMHapHbBIE, MPOTOKOBBIE W 3BE3q4YaThIe KIETKH,
croco0cTByeT pa3BuThio pubdpo3a u paka [44]. Takxke
nokasaHo, uto SPINK1 MoxeT cTuMynupoBaTh NpoJiu-
(heparuro xkierok PIDK wepes kackaq EGFR/mMutoren-
aKTHBHpyeMOU mpoTenHkuHa3bl [43]. V. Rebours et
al. mpoBenM McclieoBaHNe, aHATU3UPYS TPYIITY U3
200 nanuenTos ¢ PIDK u3 78 cemeil. Myrtanuu B rere
PRSSI obnapysxensl B 68 % ciydaes (135 yenosek),
B reHax SPINK I wim CFTR omnpeneneHsl ¢ 9aCTOTOM
13 u 2 % cooTBercTBeHHO [45].

CepuH/TpeoHuH kuHa3a 11, wiu kuHasa redenu Bl
(STK11/LKB1), sBnsieTcst KINIOYEBbIM PETYIIATOPHBIM
OeITKOM KJIETOYHOTO MeTa00IM3Ma, KOTOPHIH TIepBOHA-
yanbHO ObUT HeHTH(GuIHpoBaH y naruenTos ¢ CIIE,
PEeAKUM HacJIeICTBEHHBIM ayTOCOMHO-OMUHAHTHBIM
3aboneBanueM. B 25 % cinydaeB MyTaliuy BOZHUKAIOT
de novo [46]. ITaumenTtsl ¢ CIIE mpenpacmonoxeHbl
K Pa3sBUTHUIO OIyXOJIEH B Pa3IMUYHbIX OpraHax (KoJjo-
PEKTAJIBHBIN PAK, paK MOJOYHOM JK€JIE3bI U PAK IO/~
JKEITyA04YHOM JKene3bl).

STK11/LKB1 neiictByeTr yepe3 nyts AMP-
aKTUBHpyeMoi mpoTenHknHa3bl (AMPK) u gacto
yTpauuBaercs npu cnopagudeckoMm PIDK. MuakTu-
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Bauust STK/] npUBOAUT K aKTUBALIMYU IIyTH MUILICHU
mTOR, KoTOpbIii UMeeT pelarIiee 3HaYeHUe s
KOHTPOJISI KJIETOYHOTO YHEPreTUYEeCcKOTo MeTabo-
Ji3Ma, BBDKUBAHUS U POCTa KJIETOK B YCJIOBHUAX
MeTaboIMYeCcKOro cTpecca, TaKoro Kak Ae(UUUT
MUTaTeNbHBIX BellecTB. JleeKTrl reHa, NpuBOASIIIE
K IHoTepe 0erka, BIMSIOT Ha TOJSIPHOCTD KIIETOK, aIloll-
TO3, UHTMOMPOBAHUE KIIETOYHOTO IIMKJIA, AaHTHOTeHE3
U TIepexoj] SMUTETUS B Me3eHXumy [47].
Lenenanpasnennoe BoikiItodenue STK /1 cnoco6-
CTBOBAJIO MUT'PALINHU KJIETOK M YBEJIMYECHUIO METACTa-
30B B [1Ie4€HU Yy MblIel. [TokazaHo, 4To OTKIIFOUECHHE
STK11 Brnuser Ha MopdoreHe3 KpOBEHOCHBIX CO-
CYZIOB M TECHO CBSI3aHO C IOBBIILIEHHOMN 3KCIIpECCUEN
tdhochommacrepas (PDE), ocoberrno PDE4D, PDE4B
n PDE10A. PDE4, depment, koTOpBIi pacuiemniseT
nukiandeckuiit AM® B KieTKax, BIUSET Ha pa3iny-
HbIE€ KJIETOYHBIE MPOLECCHI, TAKHE KAaK BOCIAJIECHNUE,
HMMMYHHBIH OTBET ¥ Iponuepaus KIEToK. ITH po-
[IECChI UMEIOT pelaroliee 3Ha9eHNe JJIs Pa3BUTHS U
IporpeccupoBanus paka, skmrodas PIDK [48].

Hacnencrennnbrii PIIK:

KJII0YeBble CHTHAJbHbIE IIYTH

CurHanbHble MyTH, KOTOPBIC MPEACTABISIIOT CO-
0011 CIIOKHBIE CETH MOJIEKYIISIPHBIX B3aUMOICHCTBU,
TTO3BOJISIOIIHME KIIETKaM COOOIIAThCSA M pearupoBarh
Ha BHEIIHHWE CUTHaJbl, OTBEUAIOT 3a OpraHOreHe3
IDK. [Ipouecc dopmupoBaHus 3710Ka4ESCTBEHHOM
onyxonu DK sBasiercst MmHorocrynenuarsiM. OH
HA4YWHAETCSA C B3aMMOACHUCTBHS KaHIEPOTCHHBIX
areHTOB C DIUTEIUATBHBIMH KJIETKAMU, YTO MMPUBO-
JIUT K 00pa30BaHUIO MOIU(DUIIUPOBAHHBIX KIETOK C
HOBBIMH CBOMCTBaMH, KOTOPBIE MOTYT CTaTh OCHOBO
IUTSE OITyX0JieBOro KioHa. OHKOTEHB U (haKTOPHI
pHYICKa BIUSIOT HA CUTHAJIBHBIC ITyTH, YYaCTBYIOIIHE
B aMOpuorenese [1DK, 4to mpruBoAUT K BOZHUKHOBE-
Huto PIDK. s pa3BuTust omyxoinu TpeOyeTcs BO3-
HUKHOBEHHE JPaiiBEpPHBIX MYyTaIlHi, KOTOpbIE OyIyT
CIOCOOCTBOBATh €€ IKCMOHEHIIMAILHOMY POCTY H
MeTacTazupoBaHuto. MccienoBanus MeXaHU3MOB
3JIOKa4eCTBEHHOH TpaHc(opMauu U mporpeccu-
poBanue PIIK BbISIBUIIM MHOXECTBO CHUTHAJIBHBIX
IMyTeH, OTBEYAIOIMINX 3a PETYISIUI0 POCTAa U BHI-
JKUBAEMOCTH OITyXOJIEBBIX KJIETOK. PaKTOpPbI TPaHC-
KpUIILMK U CUTHaJIbHBIC NyTH, BKItouast PI3K/ Akt/
mTOR, ErbB, Hedgehog, TGF-$ u Notch, nampas-
qsitotr opranorene3 [1DK. Hapyiienusi curHaabHbIX
myTeit Moryt npuBectu k PIDK (tabnuua) [49].

Kitaccnueckuii curHanbHbIN IyTh OTHOCUTCS K C€-
puH PePMEHTATUBHBIX PEAKIIMOHHBIX IYTEH, KOTOPHIC
[TO3BOJISIIOT BHEKJIETOYHBIM CUTHAIBHBIM MOJIEKYJIaM
MIPOXOJIUTh Yepe3 KIETOYHYH MeMOpaHy B KIICTKY,
YTOOBI OKa3bIBaTh CBOE JeiicTBUE. OH COCTOUT U3 3 4a-
CTei: perenTopoB 1 JIUTaH/I0B, IPOTEUHKUHA3 U (aK-
TOPOB TpaHCKpUMUUKU. [ToMUMO 3TOr0, CUrHAJIbHBIN
IIyTh MOKET TAK>KE YCUIIUBATH MOJIYYSHHBIN CUTHA U
MTPOM3BOINTH KACKaIHBIHN 3(h(heKT yCHuIIeH sl CUTHAIA,
T.H. CBepXaKTHBAIU. AKTHBAIHS CHTHAJBHBIX ITyTEH,
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takux kak PI3K/AKT, NF-kB u Ras, cnoco6ctByer
mpoleccaM MeTacTa3upoBaHus, npoaudepanuu u
nuBazun kietok PIDK. Taxke oOHapykeHo, 9TO Ta-
Kue myTH, Kak uarepneiikut (IL)-17B/IL-17RB, Nox/
ROS/NF-xB/STAT3 u apyrue, y4acTBYIOT B pa3BUTHU
YCTOMUYMBOCTH OITyXOJEBBIX KJIETOK K XUMHOTEPAIHH.
[Tyt NF-kB u IL17B/IL-17RB B3anMoneicTByIOT B
pazsutuu [1K, xak u mytn gakropa pocra renaromu-
toB (HGF)/c-MET u PI3K-AKT [50].

MnaktuBanus STKI11 mpuBoAuT K akTUBALUU
nytyu mTOR, curmanuzanus KOTOPOro yCHUJIUBAET
TPAHCKPHUIIIUIO U TPAHCIHILUIO T€HOB JJIs1 KOHTPOJIS
KJICTOYHOTO pocTa, ayrodaruu u anontosza. SPINK1
CIIOCOOCTBYET SMUTEIHAIBHO-ME3CHXUMATbHOMY
nepexony uepes mytb MAPK 1 BHEKIIETOUHO perynu-
pyemoii kuaasbl (ERK), 9T0 mpUBOIUT K ITOBHITIICHUTO
9KCIIPECCHH BUMEHTHHA U CHIDKEHUIO DKCIPECCUU
E-kaarepuna, Taxxe SPINK 1 nnaymmpyer akruBaruio
HUCXOASIIEH CUTHAJIN3ALNHU PELENTOPa dMUAEpMAIIb-
Horo (pakropa pocta (EGFR) B pakoBBIX KileTKax n3-3a
CTPYKTYPHOTO CXOZICTBA C AUACPMAIILHBIM (PakTOpOM
pocra (EGF). Yuacrtue onxorena EPCAM B iporieccax
nepesadl CUTHAIOB KJIETKAaMU U MEXKJIETOUHON aJl-
TE€3UU CBSA3aHO C BOBICUEHHEM €TI0 B CHTHAJIHBIN Iy Th
RAS-RAF-MEK-ERKMAPK un PI3K-AKT-mTOR.
Jucoynknms CFTR MOXeT MPUBECTU K U3MEHEHUSIM
B TPAHCIIOPTE UOHOB, NIEPEAAYE CUTHAJIOB KAJIBIUS U
AKTUBHOCTH CUTHAJIBHBIX IIyTEH, TAKUX KaK TpaHC-
hopmmpyrommii hakrop pocra-o6era (TGF-), Wnt/p-
kateHuH, pochounozurna-3-kunaza (PI3K)/Akt u
MUTOTeH-aKTUBHpyeMas nmporenHkuHaza (MAPK)
[25]. Takue MoneKkyaspHbIE B3aUMOJIECUCTBUS CIIO-
COOCTBYIOT HEKOHTPOJIUPYEMOMY KIETOUHOMY POCTY
M YCTOWYMBOCTH K MEXaHH3MaM KJIETOUHOW THoOenn
[26]. AktuBaums curnanbhbix nyteit TGF-/SMAD
u Wnt/B-KaTeHUH MOBBIMIAIOT PETYJISILUI0 CTUMYJIS-
TOPOB JMHTEINAIBHO-ME3EHXUMAIBHOTO Mepexoaa
[49]. I'enn! pemraparuu JIHK BoBiIeUeHBI B TIPOIIECCHI
perymnsiuuu npoiudepanuu, pocra, TupPepeHInpoB-
KM, BBDKHBAEMOCTH, alloNTO3a KJIETOK, aKTUBALNU
aHruoreHesa, o0yciIoBINBas B LEJIOM MOJAEPKaHHUE
LEJIOCTHOCTH T€HOMa.

HanenuBanue Ha cUrHajdbHBIE MyTH, KOTOPBIE
CBsI3aHBl C BO3HMKHOBeHUEM U pa3sutueMm PIDK,
takue Kak snepHbiii pakrop (NF)-kB, PI3K/AKT u
Ras curHanpHbIE ITyTH, IMEET EPCIEKTUBBI B TEpa-
nuu PITK. M3BecTHO, 4TO JOKCOPYOHUITMH OKa3hIBAET
3HauMTenbHOe BIusHUe Ha PIDK, Ho ero jumntensHoe
MIPUMEHEHNE MOXKET IPUBECTU K KAPIUOTOKCHYHOCTH.
WNarn6upys nyte NF-kB, upucHH MOBBIIIACT MHUTO-
TOKCHUYHOCTB JIOKcOpyOuimHa B kietkax 1K, Ho He
YBEIUYUBAET KapJIHOTOKCHYHOCTD, JEMOHCTPHUPYS
MIPEUMYILECTBO CUTHAIBHOTO NMyTH. [loaTBEp K IeHME
KIIMHAYeCKO 3((eKTUBHOCTH M TPOBEACHUE J0-
MOJIHUTEIFHBIX MCCIIEOBAHNI WHTHOUTOPOB MyTH
PI3K/AKT (LY294002, Boprmannun, MK2206)
HEOOXOAMMBI JIJIsl UX JaJbHEHIIEro MPUMEHEHUS B
neyenuun PTDK [50].
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Hacaencreennniii PITK:

TepaneBTHYeCKHe MOIX0IbI

JleyeHne ManMeHTOB C TATOTEHHBIMH BapraHTaMHU
B FeHax MPeIPacIONOKEHHOCTH K HACIIeICTBEHHOMY
PIDK B nmepByto odepennb CBA3aHO C UCTIOJIb30BAaHUEM
IIperapaToB Ha OCHOBE IIATHHBI, UTHTHOUTOpOB PARP
Y UHTUOMTOPOB IMMYHHBIX KOHTPOJIBHBIX Todek (ICI).
VYmpaBieHre Mo KOHTPOJIO Ka9ecTBa MUIIEBBIX MPO-
IYKTOB U JiekapcTBeHHbIX cpeactB (FDA) omobpuio
nnarnburop PARP onamapu® ans mcnonb3oBaHus y
MalKUEHTOB ¢ MPOTOKOBOM aneHokapuuHomoit 10K, y
KOTOPBIX €CTh MYTaIlUs 3apO/IBIIIIEBON JINHUHU THOO B
reae BRCAI, nu6o B BRCA2 [51]. MeTraaHanu3 uc-
CJIeIOBaHUM, CPAaBHUBAIOIINX MPENapaThl MIIATHHBI C
HEIUTATUHOBBIMH [TUTOCTATHKAMHK y OOJIBHBIX C 3apO-
neimeBbiIMd BRCA-MyTanmsavu 1 HeoriepaOenbHBIM
PIDK, nmoka3zas, 4To Ipy XUMUOTEPAIINAH [TpenapaTaMu
IJIATHHBI 00111asi BBDKUBAEMOCTh ObLIa 3HAYUTEIIb-
Ho Bbime (p<0,001) [52]. B apyrom nccienoBaHuu
YCTaHOBIJICHO, YTO TSI TAIUEHTOB C HAPYIIIEHUSIMU B
CUCTEME TOMOJIOTUYHOIN PEKOMOWHAITNH XapaKTePHBI
Jy4IlIie 0Ka3aTeId BBKHBaEMOCTH 0e3 porpeccu-
pOBaHUs MOCIE JeueHus | TMHUM ¢ UCTIONBb30BAHUEM
MIperapaToB IJIATUHBI TI0 CPABHEHHIO C OOJIHHBIMH,
TTOTYYaBITNMHA HETTATHHOBBIE TUTOCTATHKH, — 12,6 vs
4,4 mec [53].

[TokazaHo, 4TO MO CpaBHEHHUIO C Mianedo HH-
rubutopsl PARP mpuBoasT k Oonee miutenbHOU
BBDKHUBAEMOCTH 0e3 mporpeccupoBanus nmpu BRCA-
nojoxuTeNbHOM MeTtactaruueckom PIIK mocne
XHMHUOTEpanuu Ha ocHOBe muaTuHbl [S1]. Takum
o6pazom, uarndutopsl PARP MoxxHO ncnonb3oBarh
B KauecTBE ITOJICPKUBAIOIICH Teparuu, a TeHeTH-
geckoe TectupoBanue BRCAI/2 na PIDK sBnsercs
CONYTCTBYIOLIEN JUArHOCTHUKOM.

I'enomHoe npodunuposanue dosee 3 500 0Opasios
anpenokapuuHoMsl IDK nokasano, uto 0,5 % omyxosneit
OBUIM C BBICOKOH MHKpPOCATELUTUTHON HECTaOMIBHO-
ctpio (MSI-H) n/nnu BeICOKOI MyTallMOHHOW Harpy3-
ko#t omryxonut (TMB-H) (>20 myTanuit/M0) [54]. B To
BpeMsi Kak 00bekTHBHas yactora orBeTa (ORR) Ha nem-
Oposn3ymMad (MOHOKIIOHAIIbHOE aHTUTEI0, UHTUOUTOP
MTOBEPXHOCTHOTO O€JTKa IMMYHHBIX U OITyXOJIEBBIX KJIe-
Tok PD-1 (programmed cell death-1)) cocraBuna 34,3 %
Cpe MaIMeHTOB C HEKOJIOPEKTATbHBIMH OITYXOJISIMH C
neduiuroM penapanuu HecootBeTcTBUi (AMMR)/BBI-
cokort MSI (MSI-H), noarpyrmma ¢ aneHOKapImHOMOM
DK mvena ORR 18,2 % [55]. B apyrom uccienoBannu
HE BBISIBIIEHO OTBETA HAa Tepamuio y 24 MaIMeHTOB C
PITX [56], uTo mpenmnonaraer HaJUu4Yle YHUKAIbHBIX
MEXaHU3MOB pe3ucTeHTHOCTH omyxonu [TK.

B cepun u3 12 manuenToB ¢ pedpakrepHON MaH-
KpeaTU4eCcKOl MPOTOKOBOW aJl€HOKAPUMUHOMOMW C
FepPMUHAJILHBIMU MYTAIUSIMU B T€HAX TOMOJIOTUYHOU

JIMTEPATYPA/REFERENCES
1. Klein A.P. Pancreatic cancer epidemiology: understanding the role
of lifestyle and inherited risk factors. Nat Rev Gastroenterol Hepatol. 2021;
18(7): 493-502. doi: 10.1038/s41575-021-00457-x.
2. Siegel R.L., Miller K.D., Jemal A. Cancer statistics, 2018. CA Cancer
J Clin. 2018; 68(1): 7-30. doi: 10.3322/caac.21442.

158

penapanuy, Mojy4yaBIIUX JIeYeHHEe KOMOMHALUEH
unmumMymata (MoHoksoHaapHOe anTtuTesno CTLA-4)
1 HUBONTyMa0a (MoHOKIIOHabHOE anTuTeno 1gG4), Ha-
omonancs 42 % ORR, uto mpenmonaracT MOTEHITHAT
JeduuuTa penapanuy myTeM TOMOJIOTHYHON PEKOM-
OuHanuu kak omomapkepa oreera [Cl y manueHToB ¢
MIPOTOKOBOH ameHokaprmHoMoit IDK [57].

B pabore K.A. Reiss et al. ucnonp3oBanue Hu-
panapuba (uarudutop PARP) n ununumymada mis
HOJIEPKUBAOLIEH TEparuy 0cjIe OTBETa HA TEPATINIO
IUTATUHOW MEPBOM JIMHUU NPOJEMOHCTPUPOBAJIO I10-
TEHIUATbHYI0 9PQEKTUBHOCTh. Y 7 MallMEHTOB C Ma-
TOr€HHBIMU BapuanTaMu B renax BRCA1/2 vin PALB?2
MearaHa BBKMBAEMOCTH 0€3 HpOrpeccupoBaHUs
cocrasmia 10,4 mec (95 % AU 1,5-19,2), a meamana
o01eit BeokuBaemoctH — 38 mec [58]. B apyrom ucciie-
JIOBAaHUHU YCTAHOBIIEHO, 4TO y 6 % maruentos ¢ PIDK
HaOJTIoaeTCs MaToreHHOe CIUAHIE OEJIKOB HEHPOTPO-
(hmaeckoit THpo3uHOBOH perentopHoil knHaszsl (NTRK)
[59]. JlapoTpeKkTHHHUO ¥ SHTPEKTUHHO SBIAIOTCS MOIII-
HbIMH HHruOutopamu cemeiictea 6enxo NTRK, ubn
OHKOT€HHbIE MEePECTPONKH MOTYT OBITh JApaliBepamu
3JI0Ka4ecTBeHHOCTH. FDA 0100pniio 1apoTpeKTHHUO
Y SHTPEKTUHUO IS COTUTHBIX OITyXOJIeH, comepKainx
onkoreHuble causgHus NTRKI, NTRK2 wiu NTRK3
[60]. Takum 0Opazom, B HacTosIIEE BPEMS OIpeese-
HIe MostekyispHoro poduitst PIDK sBnsiercs BaykHBIM
MOMEHTOM B BeIOOpE cTparerun jgeueHus PITK.

3akJirouenue

3a mocneaHue JECATHIICTHS JOCTUTHYT 3HAYH-
TeJIbHBIN Mporpecc B moHMMaHuu Ouosoruu PIDK.
Hcnonb3oBanue reHOMHOTO TECTUPOBAHUS ITPU METa-
cratnaeckoM PITK npuBeno k gyuiiemMy NOHUMaHUIO
MOJIEKYJIAPHBIX MEXaHU3MOB MPOTPECCUPOBAHU
3a00JIeBaHMs, YTO MMO3BOJISIET BpayaM paccMaTpuBarh
MOTEHIMATIbHbIC areHThI JJIs TapreTHON Tepamuu.
HoBrble koOMOMHUPOBaHHBIE CTPATETHH, TPUMEHSIEMBIE
Juist nauueHToB ¢ PIDK, cBsi3aHHBIM ¢ HapylIEeHUSIMU
B cucteMe penapanuu nospexaenuid JHK, moryr
OBITh BeChMa YCICIIHBIMH B JICUCHUU JTAHHOTO 3a-
OoneaHus. JloCTHXKEHHS B 00JIACTH TEXHOJIOTHH
CEKBEHHUPOBAHUS B HACTOSIIEE BPEMS COKPAIIAlOT
BpeMsi, HEOOXOANMOE ISl TIOTY4YeHHs Pe3ylIbTaToB,
U OTKPBIBAIOT HOBBIE BO3MOXHOCTHU JJIsI TTAITUECHTOB.
Tekymiee cocrosHue 3Hanuii o renetrke PIDK u HoBbIe
BO3MOXXHOCTH JIOCTYITHBIX BaPHAHTOB JICUEHUS OTpa-
KAIOT TOCTIYKCHHSI B 00JTACTH TEHOMHON MEITUITUHBI
U MIePCOHATM3UPOBAHHON MEIUIIMHBI, 1aBas HOBbIC
HaJIeXK bl Ha Omkaiiiiee Oynyuiee. /lanbHeimue
MOJIEKYJIsIpHO-reHeTuueckue uccienopanus PIDK
SIBJISTFOTCSI HEOOXOAMMBIMH JIJIsT pa3padboTku 3¢ dex-
THUBHBIX TEPANMEBTUYECKUX CTPATETHHA U MOBBIIICHUS
KaueCTBa JKU3HU MAIlCHTOB.

3. Matsubayashi H. Familial pancreatic cancer and hereditary syn-
dromes: screening strategy for high-risk individuals. J Gastroenterol. 2011;
46(11): 1249-59. doi: 10.1007/s00535-011-0457-z.

4. Ferlay J., Ervik M., Lam F., Laversanne M., Colombet M., Mery L.,
Piiieros M., Znaor A., Soerjomataram 1., Bray F. Global Cancer Observa-
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COBPEMEHHbIE TEHAEHUWU B OBJIACTU UCCIIEAOBAHUA
®OTOAUHAMUYECKOW TEPANMUUN OCTEOTEHHOMN CAPKOMbI
(PE3YJIbTATbl PAPMALEBTUYECKUX
N SKCNMEPUMEHTAJIbHbIX HAYYHbIX PABOT)

l0.C. PomaHko'?, U.B. PelweTtoB"?3

'®rAQY BO «[lepBbii MockoBCkuiA rocyAapCTBEHHbIN MeaUUMHCKUIA yHBepcuTeT um. U.M. CeueHoBax
MuH3npasa Poccumn

Poccusi, 119991, . Mocksa, yn. TpybeLkasi, 8/2

2Akagemus noctamnnomHoro obpasosaHus Proy dHKL PMBA Poccum

Poccunsa, 125371, . MockBa, Bonokonamckoe wocce, 91

34OYBO «MockoBckuit yHnBepcuteT um. C.1HO. ButTe»

Poccus, 115432, . Mockea, 2-n Koxyxosckuii np-g, 12/1

AHHOTauuA

Llenb uccnegoBaHmMa — 0006LWNTE COBPEMEHHbIE TEHAEHLMM B 06nacTu ctpaternn passutmus dotoau-
HaMU4YecKom Tepanuu npu redeHmn ocTeoreHHon capkoMel. MaTepuan u metoabl. o gaHHol npobneme
Hamu ObInM NPOBEAEHbI MOUCK U aHanu3 nHgopmaumm B 6asax gaHHbix MedLine, Scopus, WoS 1 PUHL, B
OCHOBHOM 3a nocneaHue 7 net. Mol Hawnm 153 nctoyHmka o bapmaueBTUYECKUX U AKCNIEPUMEHTANbHbIX UC-
crnenoBaHusiX, NOCBSALLEHHbIX COBPEMEHHbIM TeHAEHUNSIM B 06nacTy ctpaTerm passutus hotognHammnyeckomn
Tepanuu Npu fie4eHnn OCTEOTEHHOW CapKoMbI, U3 KOTopbIx 60 BkNtoumMnu B 0630p. PesynbTaTthl. Tpaguum-
OHHblE METO/bI NTEYEHMNST 3I0KAYECTBEHHBLIX OMyXOnen KOCTeN, Takne Kak XMpypruieckoe BMeLLaTensCcTBo,
XMUOTEPaNUs 1 NyvyeBas Tepanusi, UMEIT CYLLECTBEHHbIE HELOCTATKM, BKIOYAs OCIOXHEHUS, CEPbEe3HbIe
no6oyHble adheKTbl U HU3KY 3hPEKTUBHOCTL. HaHouyacTuubl NpeacTaBnsoT coboi HoByk nnatdopmy
ONsi NeYEHNst N QUArHoCTUKM 3NoKaYeCTBEHHBIX ONyXonen KocTel. HegaBHme nccneqoBaHys nokasanu, Y4To
HaHo4acTULbl MOTyT 6bITb MCMOMNb30BaHbl ANS NEYEHUS U AUArHOCTUKM PasnnYHbIX BUOOB OMNyXOrnew KOCTeN,
BKIIH04Asi OCTEOTEHHY0 CapkoMy. OTO CBSI3@HO C MX YHWMKAINbHOW CTPYKTYPOW, CMOCOBHOCTbLIO 3chheKTUBHO
[OCTaBnsATb NekapCcTBEHHbIE NpenapaTtbl U 6uogocTynHoCTh0. KpoMe Toro, moBEPXHOCTb HaHOYaCTUL, MO-
XeT ObITb UBMEHEHA C MOMOLLIO Pa3NNYHbLIX MOMEKYN UM MaTepuarnos, YTO NO3BOMNSET UM NpuobpeTaTb
YHUKanbHble CBOMCTBa. Hanpumep, HaHo4YacTuLbl MOTYT ObiTh 3anonHEeHbl XMMUOTEPaNeBTUYECKMMU Npe-
napatamu UM reHamm, 4To NO3BONISIET KOHTPONMPOBATb MX BbICBOOOXAEHWE M TOYHO HaMpaBnsiTb UX Ha
OCTEOreHHy0 capkoMy. Takke HaHOYaCTMLbl MOTYT UCMONb30BaTLCA AN NPOoBeAeHMs hoToanHaMNYECKON
Tepanuu. Kpome TOro, BHeApEHe KOHTPaCTHbIX BELLECTB Unu ryopecLeHTHbIX 30HAOB B HAaHOYaCTULbI
NO3BOSISIET YNYYLLUMTL BO3MOXHOCTU BU3yanusauny u OTCNEXUBaTb NPOLECC NIEYEHNS B PEXUME PearbHOro
BpeMeHW. ATO He TONbKO MNO3BONSET OLEHUTb 3PPEKTUBHOCTb (DOTOAMHAMUYECKOWN Tepanum, HO U KOPPEK-
TMPOBATb MNaH NeYeHns Ans JOCTUXKEHUST HAaUMNyYLIMX Pe3ynsTaToB Afst KaXO40ro nauneHTa. 3aknyeHue.
Takum 06pa3omM, MHOroyHKLMOHambHbIE HAHOYAaCTULbI SIBASIKOTCS NEPCMNEKTUBHLIM MHCTPYMEHTOM Ans
WHAMBMAYANbHOrO Noaxoaa K NIEYEHN0 OCTEOTEHHON CapKoMbl C MOMOLLbIO hOTOAUHAMUYECKON Tepanun 1
ynyudLUEHMs NPorHo3a Ansi NauueHToB.

KntouyeBble cnoBa: ocTeoreHHas capkoma, hoToanHaMmmuueckas Tepanus, d)OTOCGHCVIGM.HVBaTOp, XumMuoTepanwums,
HaHOTexHornorus, HaHothapmaveBTUKa, HaHOreHepaTop, anonTo3, hepponTo3, FIMNOKCUA onyxonu.

#=7 Powmanko KOpui CepreeBuy, romanko_yu_s@staff.sechenov.ru
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CURRENT TRENDS IN THE FIELD OF PHOTODYNAMIC
THERAPY OF OSTEOGENIC SARCOMA (RESULTS OF
PHARMACEUTICAL AND EXPERIMENTAL STUDIES)
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'I.M. Sechenov First Moscow State Medical University of the Ministry of Health of Russia
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Abstract

The aim of the study was to summarize current trends in developing photodynamic therapy strategies for
osteogenic sarcoma. Material and Methods. We searched and analyzed 153 publications available from
MedLine, Scopus, WoS and RSCI databases over the past 7 years. Of these, 60 were included in the review.
Results. Traditional methods of treating malignant bone tumors, such as surgery, chemotherapy and radiation
therapy, have significant disadvantages, including complications, serious side effects and low efficacy. Instead,
nanoparticles represent a new platform for the treatment and diagnosis of malignant bone tumors. Recent
studies have shown that nanoparticles can be used to treat and diagnose various types of bone tumors,
including osteogenic sarcoma. This is due to their unique structure, ability to efficiently deliver drugs, and
bioavailability. In addition, the surface of nanoparticles can be modified with various molecules or materials,
allowing them to acquire unique properties. For example, nanoparticles can be loaded with chemotherapeutic
drugs or genes, allowing their release to be controlled and precisely targeted to osteosarcoma. Nanoparticles
can also be used for photodynamic therapy. In addition, the incorporation of contrast agents or fluorescent
probes into nanoparticles can improve imaging capabilities and monitor the treatment process in real time.
This not only makes it possible to evaluate the effectiveness of photodynamic therapy, but also to adjust the
treatment plan to achieve the best results for each patient. Conclusion. Multifunctional nanoparticles are a
promising tool for an individual approach to the treatment of osteogenic sarcoma using photodynamic therapy
and improving the prognosis for patients.

Key words: osteogenic sarcoma, photodynamic therapy, photosensitizer, chemotherapy, nanotechnology,

nanopharmaceuticals, nanogenerator, apoptosis, ferroptosis, tumor hypoxia.

BBenenne

IlepBrUYHbBIE CAapKOMBI KOCTEH COCTaBIAIOT MpPHU-
MepHo 0,2 % Bcex 370Ka4eCcTBEHHBIX HOBOOOpPa30Ba-
nuii (3HO). Octeocapkoma (OC) siisiercst Hanboee
yacteiM 3HO xoctu, Ha ee gonto npuxoaurcs 20 %
MIEPBUYHBIX CIIy9aeB dTOW MATOIIOTHH, UK TPOsIBIIe-
HUS 3a00JIEBaHUsI TIPUXOAUTCSI HA BTOPOE M TPETHE
necsatuiaeTre ku3Hu [1]. 3a0oaeBaHue JTOKaJbHO
arpeccuBHO, OBICTPO MIPOTPECCUPYET U METACTa3UPY-
eT. 5-neTHsis BbkuBaeMocTh pu OC — 20 %, cpennsas
MIPOJIOJDKUTENBHOCTE )KU3HU — MeHee 8 Mec. [Toatomy
1uist pa3padotku spdexruBHoro neuenus OC HeoOxo-
JMMO JIy4Ille HOHUMAaTh MOJIEKYJISIPHbIE MEXaHU3MBI,
JIe)Kallie B ee OCHoBe [2].

CoBpemMenHble MeToAbI JeyeHuss OC

3070ThIM CTaHAApTOM JeueHus nepsuunoro 3HO
KOHEYHOCTH ObLia ammyTarus. [Iporenypa ciaceHust
KOHEYHOCTH BKITIOYAET PE3EKITHIO Odara MopaskeHHs
U PEKOHCTPYKITUIO KOCTH C MMIUIAHTAIUCH TPOTE30B
Oonpmoro cermenta [3]. OmHAKO PEKOHCTPYKIUS
MMeeT HeJIOCTAaTKH, TaKhe KaK pacliaThbiBaHUE IPO-
Te3a, MePUIPOTE3HbIE HHPEKIINN WITH TPEOOBAaHUE UH-
TUBHTYaILHOTO JU3alfHa MpoTe3a, KOTOPOE HEAAaBHO

CUBUPCKIM OHKONMOTMYECKW XXYPHAT. 2025; 24(3): 162-171

OBUIO ycTpaHeHo TexHojorusmu 3D-0uornedatn [4].
Hcnonp3oBaHUEe k€ KOCTHOI'O aJUIOTPaHCIUIAHTATa
TECHO CBSI3aHO C PHCKaMHU Tepeaadn 3a00eBaHs (Te-
naruta, BUY), tMMyHHOT0 OTTOp)KEHHSI, HECpaIlleHHs
U pe3opOuunu Koctu [5].

CymecTByIOT Ipo0IeMbl, CBSI3aHHBIC C HCIIONb-
3oBanneM xumuorepanuu (XT), B BuIe BHICOKOTO
pHUCKa MeTacTa3upOBaHUS MU PEIUINBA, TOOOUHBIX
3¢ deKTOB, HU3KOI BBDKMBAEMOCTH [6], COCTaBIIsIO-
meit 20-30 % [7].

Ceromns m3ydaercs 3h(QEeKTUBHOCTh TapreTHOM
Teparuu ¢ UCTOIb30BAHNEM AHTHAHTHMOTE€HHBIX WH-
THOUTOPOB MaJIBIX MOJIEKYIT, HO IPU ATOH METOINKE —
KOpPOTKHH Tiepro] 0e3 mporpeccupoBanus [8].

3HauYNTEIbHOC BHUMAaHHUE YIEJISETCS MMMYHO-
Tepanuu, BKIOYAIONIeH MPUMEHEHNE HWHTMOUTOPOB
MMMYHHBIX KOHTpOJbHBIX Touek (ICIs), xoTopsie
PEKOMEHIYIOTCS JIS1 JIEUEHHSI HECKOJIBKHUX BHJIOB OITy-
XOJIeH, BKIIIOYasi MeJaHOMY [9], HEMEIKOKIETOYHBIH
pax serkux [10], pak ronoss! u men [11]. M3yuaercs
3G PEKTUBHOCTh T€HETUYECKH MOTU(PHUIIMPOBAHHBIX
T-K7I€eToK, MPOTUBOOMYXOJIEBBIX BaKLUH, UMMYHO-
MOJYJIATOPOB UM LUUTOKHHOB. HO MUKpOOKpYyXeHHe
OC otnuuaercss HEOMHOPOIHOCTHI0O U UMMYHOCY-
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MIPECCUBHOCTBIO, UTO JIEJIACT UIMMYHOTEPAITUIO MTOKa
nenpumenumoii ipu OC [12].

B nocneaue ol ObUTH H3y4YeHbl BO3MOKHOCTH
ouno¢usznueckux MetooB JieueHus OC, B TOM vucie
u Goronunamuueckoii Teparnuu (OAT).

Leap HacTosimmero 063opa — 0000IUTH COBpe-
MCHHBIC TEHICHIIMH B 00JACTH pa3BUTHSA (OTOMH-
HAMHUYECKON Tepaluy IPpU JIEYEHUH OCTEOT€HHOU
CapKOMBL..

®D/T B JIeueHUHU

3J10Ka4YeCTBEHHbIX HOBOOOPAa30BaHUIA

B nocnennue roasl B MUpE YBETUUHUIICS HHTEPEC K
OJIT [13], BriItoyaromiel mpuMeHEeHUE ONPEACTICHHOTO
cnekTpa cera, @C u KUCIOpOAa, KOTOPHIE, B3aHMO-
JICHCTBYsI, IOPOXKIAIOT aKTUBHBIC (POPMBI KHCIIOpO/Ia
(ADK), uTo npUBOAUT K M30UPATESIILHOMY pa3pyIiie-
HUIO oryxonu [14].

Moougpuxauua ghomocencudbunuzamopos

6 leyenuu paxka

CoiictBa @C 3HAUUTEIHHO BIUSIOT Ha MX Y dek-
TUBHOCTH, (papMaKOJANHAMUKY W (PapMaKOKUHETHKY.
CerogHsi MOXXHO paccMaTpuBaTh MPOU3BOJHBIC IIPH-
pomHoTo OakTepruoxIopodrIIa Kak OMHA U3 CaMBIX
nepcnekTuBHBIX @C ¢ MUPOKUM CHEKTPOM MEIH-
LUHCKOTO MPUMEHEHUS. YHUKATIbHBIEC CIICKTPAIbHBIC
XapaKTepUCTHKN OakTepuoxjopodrinia, BKIOUas
noromieHue Ha JrHe BOTHEI 800 HM, 3HAYUTCILHO
pacumpsoT Bo3MoxkHOCTH DT s TepaHocTUkH
3HO, ocobeHHO B ciiyyae Ti1y0OOKO pacroioKeH-
HBIX U IMUTMEHTHPOBAaHHBIX HOBOOOpa3oBaHwii [15].
Kpymabie mpopsiset B obmactu OT u OC, B gacT-
HOCTH, CIIOCOOCTBYIOT 3HAYUTEILHOMY IIPOTPECCY
B MOJICKYJISIDHON MEIUIIMHE M B3aUMOCBS3aHBI C
WHHOBALIMOHHBIMU CTPATErusIMU, OCHOBAaHHBIMU Ha
WMHTEIUICKTYIbHBIX OMO/HaHOMaTepHraiaxX Wid Tepa-
MMeBTUYECKHUX Toaxonax. OOHOBICHHEIC IIAT(OPMBI
®JIT mo3BOIAT TOOUTHCS 3HAYUTEIBHBIX YCIIEXOB
B jieueHuH paka. CerojHs MIMPOKO OOCYKIAIOTCS
poOIeMbl OM00E30MTaCHOCTH U IeeBOM crierudud-
voctu O/IT [16]. Momudukarmwu niu ynakoBka OC
B BUJC HOCUTEJIECH MPUBOAAT K 3HAYUTEIHLHOMY H3-
MEHEHUIO MECT MX HAKOIUICHUS B KJIETKaX, BbI3bIBAs
MMMYHOTEHHYTO THOEITb KJIETOK, 3aITyCKasi CHCTEMHBIH
MIPOTHUBOOITYXOJIEBEIN IMMYHHBIH oTBeT [17]. Co-
yeranre OT co cTumyisiiiueii UMMYHHOTO OTBETa
CTaHOBUTCS KJIFOUOM K IPEOOICHUIO PE3UCTECHTHOCTH
3HO u nomyyenuto 6osee 3 PeKTUBHBIX, yCTOHUMBBIX
KJIIMHUYECKUX pe3yasTaroB [18].

Ponb 0o3umempuu

6 pomoounamuueckon mepanuu

[Tpu ®AT cnenyer TIaTEIbHO NOAXOAUTH K A0O3UME-
TPUU 1 KATHOPOBKE NCTOYHUKOB H3Ty4YEHHSI, KOHTPOJIFO
YCTPOMCTB JIOCTaBKH CBETA, MOCKOIBKY 3D (HEeKTHUBHOCTH
O[T 3aBUCHT OT TUIA MPOBOAUMOI KOMIUIEKCHON
JO3UMETPUHU, OOIIEH J103bl, BpEMEHHU BO3JICHCTBUS,
METOJIa IOCTABKU M CXeMbI ()PAKIIMOHUPOBAHUS CBETA
[19]. IlpoHuKaromas crioCOOHOCTh 3aBUCHT OT JUTHHBI
BOJTHBI, HO 3P (peKTUBHAST HHTEHCUBHOCThH OCBEIICHUS
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DIyOOKUX TKaHeW ciuikoM Mana. Ha rmyOuny mpo-
HUKHOBEHMSI CBETA BIUAET MOMVIOUICHUE U pacceuBa-
HUE CBETa TKAHAMH, 0COOCHHO B TIIyOOKUX CJIOSX, TIE
SHEPTHS CBETa MOCTEIIEHHO yMeHbInaercs [20].

Pezynomamut sxcnepumenmanwvnoii @/AT

U uzyueHue MexXanuImMo8 KiemouHoil

cmepmu npu @/ T

Nurerpamms @T B neuenne OC mpeacTaBisieT
co0oii naTpHrytouyto nepcrnektusy. Beap OIT yxe
MPOAEMOHCTPUPOBAIIA 3HAYUTEIbHBIEC IPEUMYILIECTBA
B reueHnn 3HO [21], 0coOeHHO B SKCIIEPUMEHTATb-
HBIX MCCIIeIOBaHUAX [22-26].

ITotenuunan ®C cozgasats npu G T nmoBpexaeHus
B OIIPEJICTICHHBIX 00TACTAX KJIETOK OKa3ajcst O4eHb T10-
JIC3HBIM JUI U3YUYEHUS IPOLECCOB KJIETOUHON CMEPTH
U omnpeneneHust HanOonee d(QGEKTUBHBIX LeNed Juis
noBbIIeHUA 3()PEKTUBHOCTH MPOTUBOOIYXOJICBON
Tepanuu. ATONTO3, HEKPOIITO3, ayTO(arks U MaparTo3
npu @JT BBI3BIBAIOTCS MOBPEXKIEHUEM MHUTOXOH-
JIPUH, TU30COM, SHAOIUIA3MaTHYECKOTO PETUKYITyMa.
BaxxHpIM acriekToM ycrexa JedeHHs SIBISIETCs COOT-
HOILICHHE MEXAY ATUMU npoueccamu [27].

IIpeumywiecmea @/AT

npu 310Ka4ecnmeeHHbIX ONYX0AX

ONT >PPekTuBHO TPUMEHSIETCS AJs JICUCHUS
MpEeIPaKOBBIX M 3JIOKAYeCTBEHHBIX 3a00JICBaAHUI,
BKJIFOYAsi aKTUHUYECKHUI KepaTo3, 0a3albHOKIEeTOU-
HBIM pak Kokd, 0071e3Hb boysHa, JIEHKOTUTAKUIO TI0-
JIOCTH pTa, TPUOOBUIAHBIA MHUKO3, paK JIETKUX, pPaKk
HICWKH MaTKH, MEHUHTUOMY, TIIHO0JIACTOMY, XOJIaH-
THOLICIUTIONSIPHBIN pak u npyrue [28—34]. KomOunu-
poBaHHoe ucnoiabzoBanue O[T ¢ npyrumu mertogamu
nedenus, Bkioyaromumu JIT, XT, uMMmyHoOTepanuto
u puToTEepanuio, CTaHOBUTCA OoJiee pe3yabTaTUBHON
crparerueit neuenus 3HO, panee He moxgaBaBIINXCA
YCHEUIHOMY JIeueHHIo [35].

ITo cpaBHEHHIO € TPATUIIMOHHBIMU METOAAMU JI€UE-
Hust O/IT nmeer Takue npeuMyIIeCTBa, KAK MUHUMAJIb-
Hasi TPaBMaTHYHOCTh, HU3Kasi TOKCUIHOCTD, HaICKHAS
celeKTUBHOCTH HakorieHust @C B omyxomnu [36].

Pesyabrarsl papmaneBTHYECKUX

U IKCNePUMEHTAJBHBIX HCCJIe0BAHUI

DT OC

ITo mepe pazButus O/AT pacter moTpeOHOCTH B
s dexruBHoi nmocraBke DC. IlosToMy moHUMaHme
CIIOKHOTO B3aUMOJEHCTBHS MEKIY HOBBIMH CHCTE-
MaMH JIOCTaBKH W pa3paboTkoit apdexrusHort AT
OC upe3BbIYaiiHO BaKHO.

Hogaa cmpamezus neuenun ocmeocapkomul:
cuHepzusa anonmo3a u hepponmosa

O/IT, rcrionb3ys anonTo3 KaAK OCHOBHON MEXAHU3M,
HE MOYKET PELIUTh MPOOJIEMBI, CBSI3aHHBIE C HU3KOU
3] HeKTHBHOCTBHIO U YCTOHYUBOCTHIO K JIeueHuto. Dep-
POIITO3, TIpoliecc THOeNTH KIETOK, 3aBHCAIINii oT Fe?”,
nobItaet d3pdexruBHocTh /T 3a cueT yBenuueHus
konnuectBa ADK B pesynbrare peakunn OeHTOHA.
Y. Zhang et al. u3yganm mpoTHBOOITYXOJIEBBIN MeXa-
M OAT ¢ ucnonszoBanmemM OC, TPOU3BOIHOTO
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xnopopumna — MPPa (MPPa-PDT) u npeacraBunum
WHHOBAIMOHHYIO TEPANIeBTHUECKYIO CTPATETHIO, KOTO-
pasi CHHEpTreTHYECKH BBI3BIBAET arlonTo3 U (pepporiTos.
Taxoke aBTops! onpenenuan HERCI1 kak kitoueBoit
0eJ0K, YU4aCTBYHOIIUNA B YOUKBUTHHUPOBAHUH H
JeTpaiallid KOaKTUBATOpPa SIIEPHBIX PenenTopos 4
(NCOA4), 1 pacKpbLIH MIOTSHITHAT TPAHCKPUIIITHOH-
Horo (akropa NRF2 (nuclear factor erythroid 2-related
factor 2), peryaupyromiero aHTHOKCUAHTHYO 3aIUTY
kinetok u TkaHe. MPPa-PDT ¢ ucnonbzoBanuem
HERCI1 >¢dexTrBHO MOBHIIIaET comepxanne Fe?” u
BBI3BIBAET MIEPEKNCHOE OKHUCIIEHHUE JIUMH/IOB B KIIETKaX
OC, Tem cambIM criocoOcTBYsI pepponrtosy. Bozaeii-
ctBys Ha ocb HERC1-NCOA4 B coueranuu ¢ OIT,
HCIIONIB3YsT METHIIOBEIHN 3dup mupodeodopduma-o Ha
Mojienu KceHoTpancruiantara OC — KJeTkax yenose-
ka (HOS), MPPa-PDT 3HauutenbHO MOAABISIT POCT
OITYXOJIM Y TOJBIX MBIIIEH, 3HAYUTEIHHO TIOBBIIIAS
addexruBHOCTS D/IT. [TomydeHHbBIC pe3yITBTaTh Tat0T
HOBBIE JJaHHBIE, Xapakrepusyromue Mexanusm O[T,
U TIPEIJIaraloT HOBBIC MOJICKYJSPHBIC MUIICHU JIS
neuenust OC [37].

Kancauyun u gpepponmos:

Hoeasn cmpamezus ona QAT

Y. Wang et al. Tax:ke oTMe4aroT, 4To PepponTos, Kak
HOBast popMa HEAONTOTHYECKON THOCITH KIETOK, MO-
JKET 3HAYUTEITLHO MOBBICHTH 3P dekTnBHOCTE DT 32
CUET HapyIICHUS BHYTPUKJIETOYHOTO OKHUCITUTEIHHO-
BOCCTaHOBUTEILHOIO TOMEOCTAa3a U CTUMYJIHPOBAHUS
anonto3a. OHAKO KpaifHe TUIIOKCHYHAsT MUKpPOCpe-
Jla OTYXOJIH B COYETAHUHU C BBICOKOW IKCIIpeccueit
HHAYIHpYyeMOTO Tumokcuer ¢axrtopa-lo (HIF-1a)
MIPEACTABISACT CO00M cepbe3Hyto mpodnemy mist GIT
OC. ABropamu ObLIa CO3/1aHa MHHOBAIIMOHHASI HAHO-
miardopma, noseimatomas dgpdexruBHocTh OIT 3a
CUeT MHIYKINH (eppoITo3a U yCTPaHEHHS THTIOKCHH.
N3BecTHO, uTo KancanuuH (CAP) crneundudecku
aKTUBUPYET KaHAJl TPAaH3UTOPHOTO PELENTOPHOrO
noteHuana Banmwnionna 1 (TRPV1), BeI3bIBaeT 1o-
BBINICHHE BHYTPHKJIETOYHON KOHIeHTparuu Ca’’,
YTO TECHO CBS3aHO C (PEppONTO30M, U YUacCTBYET B
CHIDKEHUH TIOTpeOeHus kuciopoaa, mogasisis HIF-
1o B OIyXOJICBBIX KJIETKAX, MOBBIIIAs 3PPEKTUBHOCTD
OJIT. ABTOopamu npeiokeHo HHKancyauposats CAP
u oprannyeckuii @C OmkHEro HHPpPaKpacHOTo 1ua-
ma3oHa (NIR) — IR780 B BBICOKOOHMOCOBMECTHUMBIH
YeJIOBEYECCKHUHA CHIBOPOTOUHBIN anpOoymuu (HSA)
st co3nanus Hanoruargopmbel (CI@HSA NPs) ¢
LEeIbI0 CHHEPTeTUYECKOTO JICUCHHs OMyXoJiel mpu
NIR-o0my4genuu. UccnenoBanruch NOTEHIIHAIBHBIE
CUTHAJIBHBIC ITyTH KOMOWHUPOBAaHHOU Teparmw. [1o-
CKOJIBKY in Vvitro HaOomascst 3HAYUTEIbHBIA Tepa-
neBTHYeCKUi 3P (HekT KOMOMHUPOBAHHOTO JICUCHUS
¢ ®IT, oOycioBieHHbI HHAYKIHMEH (QepponTosa,
onocpenoBanHoil CAP, n oOneryeHneM THIIOKCHU,
TepaneBTUYeCKre 3PPEKThl ObLIN MCCIICIOBAHBI U
Ha MOJIeJIM KCEHOTPAHCIUIAHTATa Y TOJIbIX MBIIIEH
BALB/c. Hanouactuner CI@HSA oGecneunBanu
TUHAMHYECKOE paclpe/ie]IeHne U IEMOHCTPUPOBAIN
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MPEBOCXOIHYIO TPOTHBOOITYXOJIEBYO 3P PEKTUBHOCTh
C BBICOKOH OMOJNIOTHYecKol 0e30MacHOCThIO i1 Vivo.
Orta pabora IEeMOHCTPUPYET MHOTOOOCIIAIOILYIO
CTpATETHI0, O3BOJISIOLLYIO IPEOI0IIETh OPAHUYEHHS
DJIT OC, crumynupyst hepponTos, odyieryas TuIokK-
CHIO, IEMOHCTPUPYSI HOBBII HHHOBALIMOHHBIH [TOJIX0O]T
k nedenuro OC [38].

Ilosvimenue 6ezonacnocmu

u agppexmuenocmu @/AT ¢ nomouivro SpiD

JIT, ®AT u npyrue merons! yneuenuss OC orpa-
HUYEHBI TUIIOKCHEN OIMYyXOJH, HU3KOH 3¢ eKTUBHO-
CTBIO ¥ BBI3BIBAIOT MTOOOYHEIE 3 dekThl. X. An et al.
COOOIIMIM O CHCTEME JIOCTABKH MUKPOBOJOPOCIEH
¢ pokcopyourmaoM (DOX), conepxkatueit Spirulina
platensis (Spi), TOBEpXHOCTb KOTOPOH oOecrieunBaia
s dextuBHyO 3arpy3ky DOX (SpiD) uepes mosepx-
HOCTHBIE KaHaJbl U 3JEKTPOCTATUYECKUE B3aUMO-
neiictust. [Ipu 00myueHuH ¢ JUIMHOM BOJIHBI 650 HM
SpiD oGecneunBana BBICOKYIO BEIPAOOTKY KUCIOPOIa
B mporecce (GorocuHTesa, ycuinBana oOpa3oBaHHe
ADK 3a cueT GpoTOCEHCHOMIN3AIUNA C TTOMOIIBIO
xyopoduiia, CHHEPreTHYeCKH YHUUTOXKAS OITyXO0JIe-
BbIe KJIeTKH BbicBOOOKIaeMbiM DOX. [lpu neueHun
oproronnueckoir OC mblimielt komOuHupoBanHas XT,
ycunerras OJIT n omocpemoBanHas SpiD, oka3biBa-
Jla CHHEPreTHYECKUI TPOTHBOOITYXOJIEBBIA dPQEKT,
MPOJIEMOHCTPUPOBAB BBICOKHUU TEpaNeBTUUECKUN
pe3ynbrat, ymeHblana nodounsie a¢pdexrsr XT, ne-
MOHCTPUPYSI MIPEBOCXOAHYI0 0€30IacCHOCTb TKaHEH,
obecneuynia 3(hHhekTHBHYI0, 6€30TTaCHYT0, HEIOPOTYIO
crpareruto [39].

eotinaa cmpamezus 012 yayuuieHus

OKCUZEHAUUU ONYXO0J1€6bIX K1EHOK

npu homoounamuueckoii mepanuu

C nenbto nopwimenus dpdpexruHoctu OJT
C. Zhang et al. npeanoXuinu OpUrHHAIBLHYIO HHHO-
BAI[MOHHYIO JABOHHYIO CTPaTETHIO OJHOBPEMEHHOTO
«COKpALIEHUs pacxola U PacHIMPEHUs] HUCTOUYHUKOB
O,» I CHCTEMATHYECKOTO TOBBIIIEHUS YPOBHS
OKCUTCHAIIUU ONYXOJH. B OCHOBE cTpaTeruu JIe)KUT
NPOCTON CHUHTE3 OMOMHCIUPUPOBAHHBIX HAHOTCHE-
paropoB Ha ocHoBe okcuaa upuaus (NGs), conepxa-
HIUX OJI0OOPEHHBIN KIIMHIUYECKH TperapaT aTOBaKyoH
(ATO) — IrO,@BSA-ATO NG. Ilpu 5ToM BbICOKas
OMOCOBMECTUMOCTb U JOCTAaTOYHO MaJblil pazmep
HAHOYACTHII CIOCOOCTBYIOT UX MU PY3HUN B yCIOBUAX
BBICOKOTO MHTEPCTHIIMAIBHOTO JIaBJICHUSI, YTO TI03BO-
nsieT 3PEKTUBHO YCTPAHATH THIIOKCHIO B TITYOOKHX
CIIOSIX OIYXOJIM, MAaKCUMHU3UPYs OOLIYIO MOJIb3Y OT
ycuJeHHOW okcureHanuu. Ilocine HakomieHus B
OIIyXOJIM 32 CYET ITACCUBHOI'O TapreTHHIa MPUCYILas
HAHOYACTUIAM CIIOCOOHOCTh MMUTHPOBAThH Karajasy
(CAT) obecneunBaer pasnoxenue sugorennoro H,0,
¢ obpasoBanueM O,, TEM CaMbIM MOBBIILIAS MAPLHAITb-
Hoe pasnenne O, u ycrpanss runokcuto. C apyroi
CTOPOHBI, HHTHOUPOBAHNE MHUTOXOHIPUAIBHOTO
OKHUCJIHUTENBbHOTO (hochoprminpoBaHusi BEICBOOOXK-
naeMbiMu MoJiekysaMu ATO npuBOIUT K CHUYKEHUIO
norpebnenust O, B KJI€TOUHOM MeTabonm3me. bonee
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TOTO, OTIIMYAIONIMICS HCKIIOYUTEIHHON ((EeKTUB-
HOCTBIO (poTOTepMUUYecKoro npeodOpazopanus NGs
IrO,@BSA-ATO sBsieTcst MOIHBIM (OTOTEPMHYE-
CKUM areHTOM, 00JIeT4aloIuM CHHEPTHIECKy10 poTo-
tepmuueckyto Tepanuto (OTT) ¢ poroakycTrueckoit
BH3yaJIM3aliel /s TIeJIeHanpaBIeHHOTO YHUYTOXe-
Husi onyxonu. Jononnennas ®OT cuneprudeckas
OTT mnox AeiicTBUEM OHOTO Jia3epa BHICBOOOKIACT
OITyXO0JICACCOLIMUPOBAHHBIC AaHTUTEHBI U CIIOCOOCTBY-
eT WHOWIBTPAIMH OITyXOJU MPOTHUBOOITYXOJIEBBIMH
T-kneTkamu, o6mer4as IMMYHOCYTIPECCHBHYIO CPELy.
Takum oOpazom, TpoitHas Teparnus O T/OTT/uuny-
LHUPOBaHHAS TPOTUBOOITYXO0JIEBAsI UMMYHOTEPAIIUS C
HMCIIOJIL30BAaHUEM HAHOYACTHI] IrOZ@BSA—ATO O
KOHTpOJIEM BH3yanu3anuu odecrieunBaet 3G exTrs-
HO€ BO3JICHCTBHE HA OITyXOJIEBbIE KIETKH, YTO JIeNIaeT
HaHOYACTHUIIBI IrOZ@B SA-ATO MHOroo0€en@anIuMu
KaHaumaTamMu B ooactu Tepanoctuku 3HO [40].

Ilooaenenue YAP u gpepponmos

F. Zhan et al. usyyanu BiusHuE NOAaBICHUS Yes-
acconuurpoBanHoro oenka (YAP) Ha 9yBCTBUTEIEHOCTD
kieTok HOS k ®/IT ¢ ucnonp30BaHUEM METHIIOBOTO
adupa mupodeodopdbuma-o (MPPa-PDT) u spactuna,
HHIYKTOpa (heppornTo3a, KOTOPbIH MOBBIIIAET YYBCTBHU-
tenbHOCTh KieTok HOS xk MPPa-PDT. Pesynbrarst
WCIIe0OBAHMS TIOKa3alH, 9To 3pacTuH ((heppornTos) B
coueTaHuM ¢ nojiapiieHneM YAP moBbllian 4yBCTBU-
tenpHOCTh KileTok HOS x MPPa-PDT [41].

Hunosayuonnas cmpamezusn @/AT

yepe3 KOHMPOIb UUPKAOHBIX PUIMOG

Hapymenue nupkagasix putmoB (CR) cmoco6-
CTBYET BO3HMKHOBEHMIO U MPOTPECCUPOBAHUIO OITY-
XOJIeH, OgHaKo (apMaleBTUYECKOE BO3ACHCTBHE Ha
LIUPKAIHBIE PETYIATOPHI TOAABISET POCT OMYXOJIEH.
Y.X. Ge etal. na ocroBe KL001, HEOOMBITION MOJIEKY-
JIbI, KOTOpas Crielu(UUeCcKH B3aUMOACHCTBYET C TEHOM
kpuntoxpomoM (CRY), oTBeuarorum 3a UpKa HbIC
putmbl (CR), cozmamu aist neuenust OC moiryro HaHO-
karicyiry MnO,, coneprkantyro KLOO1 u @C BODIPY ¢
Moau¢ukanueii anenaponara (ALD) Ha moBepxHOCTH
Hanovactuiel (H-MnSiO/K&B-ALD). H-MnSiO/
K&B-ALD cuuxanu ammntyny CR B kietkax OC
HOS, ne Bouss va ux nponudeparmto. Kpome toro,
HAHOUYACTHUIIBI KOHTPOJIUPOBAIH TOTPEOICHNE KUCIIO-
polia, IoAaBIIsIsl MUTOXOHAPUATBHOE IBIXaHUE 33 CUET
HapymreHus: CR, TeM caMbIM 4aCTUYHO TIpeoj10IeBast
orpannuenusi OJT u3-3a TUMOKCUU U 3HAYUTEIBHO
noBsiast 3pdexkrusuocts AT [42].

Ilooaenenue XBPI ycunueaem MPPa-PDT

X-box-cBs3piBaromuii 6eok 1 (XBP1), sBistio-
IUHCA KOHEYHBIM MPOJYKTOM CHTHAIBHOTO TYTH
IRE1a-XBP1, perynupyet pa3nudHble TeHbI-MUIICHH,
B TOM YHCJIE IPOTOOHKOTEHBI, 1 €T0 CBEPXIKCIIPECCHS
TECHO CBsI3aHa C BOSHUKHOBEHUEM U IIPOrPECCUpPOBa-
muem 3HO. H. Yu et al. m3yqanu pois XBP1 B kmetkax
HOS mpu @/IT ¢ ucrnonp3oBaHreM METHIIOBOTO dpupa
nupodeodopoua-o (MPPa) (MPPa-®D/IT): IREla-
XBP1 aktusupyercs B HOS mnocne nposeneHus
MPPa-PDT. Kpome toro, cHmxenue ypoBHs XBP1
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yMeHbIaeT xuzHecnocobHocts HOS 3a cuer anon-
TO3a U 3HAYUTEIBHO YCHIIMBAET IPOTUBOOITYXOJICBBIN
spdpext MPPa-PDT [43].

Oo6cy:xnenue

Heoocmamku mpaouyuonnvix

nooxo00e neuenus OC

K coxanenuto, mporro3 mist marueHToB ¢ OC
CyNIIECTBEHHO HE ymyurmwics 3a 40 JIeT ucrob30-
BaHUSI KOMOWHUPOBAHHON CTPATErvH, BKIHOUAIOIICH
XUPYPrUuecKoe BMEIIATEeILCTBO, HE0aIbIOBAHTHYIO
Wi nocneonepauuoHHyro XT. 5-meTHss BbIKUBAEC-
MocTh TpH tepBraHO OC MoxeT nocturars 65-70 %.
Onnaxo mpu nporpeccupytomeid OC, koTopasi mo4Tu
BCErjaa CONMPOBOXIAECTCS METACTa3aMU B JIETKUX,
MATUJIETHSS BBKUBAEMOCTh cocTaBisieT Bcero 20 %.
Bricokas mHBa3HMBHOCTH M ycTOMUMBOCTH OC SBISAIOT-
Csl OCHOBHBIMH ITPUYMHAMH HU3KOH d(PPEKTHBHOCTH
JICUSHMUSI, TIO3TOMY CPOYHO TPeOYIOTCS HOBBIE CTpa-
Teruu yedeHus [44]. Bo3aMoxHbIe CTpaTeruu MoBbI-
[IeHNS BBDKUBaeMOCTH nanueHToB ¢ OC BKIIOYAOT
METOABl H30UPATEIHLHOTO BO3ACHCTBUS TEPANIEBTH-
YECKOT0 areHTa Ha OIMyXO0Jb, & TAKXKE UCIIOJIb30BAHNE
MOJIXO/I0OB, CIIOCOOHBIX OOOWTH MHOKECTBEHHYIO
JIEKapCTBEHHYIO YCTOWYMBOCTh MIIH YHUUYTOXKHTH
XUMHUOPE3UCTCHTHBIC KIICTKH.

IKcnepumenmansHvle nOOX00bl

peuwtenusn npoonemwl aeuenus OC

HecMmotps Ha TO, 9TO [UTS IEUSHUS 3710Ka9eCTBEH-
HBIX OITyXOJIEH CYIIECTBYEeT MHOXECTBO METOJIOB,
TaKuX Kak xupypruyeckoe yaainenue, X T u JIT, AT
3apeKOMEH/I0BasIa ce0si B KauyecTBE HOBOTO 3(dek-
TUBHOTO METO/Ia JICUCHHS paka MOJIOYHOW M TpeJICTa-
TETBHOM KeJe3bl, KOXKH, JKEHCKUX PErPOAYKTUBHBIX
OpTaHoB, TOJIOBHI, IIEU U APYTUX Pa3HOBUIHOCTEH
paka [45]. ®UT sBrasieTcs yke NpU3HaHHBIM B KJIMHH-
YECKOM MTPAKTHUKE METOIOM JISUEHHS C TIPOCTPAHCTBEH-
HON M30MpaTeIbHOCTHIO, HU3KOW WHBa3HMBHOCTHIO,
XOPOIIEH BOCIPOU3BOIUMOCTHIO T03BI M MEHBIIICH
CUCTEMHOU TOKCUYHOCTBIO 110 cpaBHeHUO0 ¢ XT u JIT.
®OJIT cunraeTcst MPUBIEKATELHBIM TEPAIIEBTHYECCKIM
MOJTXO/TOM, TTOCKOJIbKY OHA BBI3BIBACT ITUTOTOKCHY-
HOCTH B O0JIACTH OITyXOJIH, HE BBI3BIBASsI CACTEMHOTO
MOBPEXKICHUS APYTUX TKaHel nin opraHos [46].

Humomoxcuunocms noswvix @C, codeprcaniux

Hanouacmuydl, U 6bICOKAA IPhexmuenocms

DT OC 6e3 moxkcuueckoz2o auUsHUA

HA HOpMATIbHBLE OP2AHbL

Hutoroxkcuunocts OC, KaK OCHOBHOTO KOMIIO-
HeHTa O/IT, npuBnekia BHUMaHUE HUCCIIEA0BaTENEH
¥ KJIMHALMCTOB, KOTOPBIE B CBOWX MHOTOYHCIIEHHBIX
HCCJICIOBAHUSX COOOINAIN, YTO [TUTOTOKCUYHOCTD
oonpmmHcTBa @C 10 OTHOMICHHIO K KileTkam OC
3aBucut oT A03el OC. B mpenenax onpeneneHHOro
Jrara3oHa KOHIEHTparui TokcnaHocTs DC Oblta
HE3HAYUTEILHON M HE MPUBOMAMIA K aloNTO3y U
nedopmaru KieTok. OHAKO MTPU MOBBIIICHUN KOH-
uentpauuu OC nocieqHuil TposiBIsSI OUEBUIHYIO
KJIETOYHYIO TOKCHIHOCTH [47]. Hampumep, o6paboTka
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Meta-terpa(runpoxkcudenun)xaopurnom (mTHPC) 6e3
OCBEIIEHH: TPUBOJIFIIA K T0303aBHCUMOMY CHHYKEHHIO
KU3HECTIOCOOHOCTH M KOJIMYECTBa KIETOK, KOTAa
KOHIICHTpAaIus TpeBbIIana 2,5 MKI/MII B KyJbTYpe B
temHoTe [48]. A MmeTrneHoBbIH cunuii (MB) HE mipo-
SIBIISLT 3HAYUTEIIHHON IIATOTOKCHYHOCTH B TEMHOTE U
WHIYIIIPOBAJ IUTOTOKCHYHOCTH TOJBKO MPH BHICOKOM
koHIeHTpanuu — 110 250-500 mxr/mit [49]. [Ipu aTom
B TEKYILUX UCCIIEIOBAHUSIX MOYKHO OBLIO TIOTHOCTBIO
WTHOPHUPOBATH TEMHOBYIO TOKCHYHOCThH HEOOIBIIIOTO
rxonmmaectBa OC [50, 51].

Bo Bcex uccienoBaHusx in vivo GOJBIIMHCTBO
@®C BBOIATCS BHYTPUBEHHO, O3TOMY TOKCHYHOCTb
®C in vivo Takxe NMpUBIIEKAET OOJBIIIOE BHUMAaHUE.
OpHako B MPONUIOM OONBITMHCTBO SKCIIEPUMEHTOB
in vivo OBIIN COCPEIOTOYEHBI Ha MPOTHUBOOIYXO-
neBoit apdextuBHoctTn OJIT B OTHOMIEHUHU pocTa
OITyXOJIM M HEKPO3a OIyXOJIEBOW TKAaHU, U TOJIBKO B
€IMHUYHBIX CTaThsIX OBUIO YETKO YKa3aHO, YTO MPH
[TPOBEACHNH THCTOIATOIOTHIECKOTO HCCIIEOBAHUS 1
M3MEpEeHHs MacChl TeJla MOIONBITHBIX )KUBOTHBIX HE
OBUIO OTMEUEHO SIBHOTO TOKCHUYECKOTO BO3/EHCTBUS
OJIT na HopManbHbIe opranbl [52—54]. Pe3ynbraThl
uccaeaoBannii mokasanu, 4yrto ®JT oOmagaer BbI-
COKOH (POTOTOKCHYHOCTBIO U 3(P(EKTHBHOCTBIO TIPH
JICYCHUU OIyXOJel 0e3 KaKoro-mudo TOKCHYECKOTO
BO3JICHCTBUSI Ha HOPMAaIIbHBIE OPTaHBI in Vivo, 9TO
CBHJIETEIBCTBYET O XOpoIIeld OHMOCOBMECTHMOCTH.
Takum 00pazom, B OyAyIIMX UCCIICAOBAHUSIX HA JKH-
BOTHBIX pu niposeneHun O[T OC, moMumMo oreHKH
tokcuunoctu OAT nns OC, cinenyer mMOCTOSHHO
olieHuBaTh TOKCUYHOCTh DT 1mst qpyrux Ba)KHBIX
OpraHOB, YTOOBI JIyHIIe OIEHUTh TOKCHIHOCTh DT
in vivo n BbIOparh Oonee YQPEKTHBHYIO CXEMY ISt
kimuHndeckor OIT OC.

[To mepe yrryOneHust MIOHMMAaHUS MeXaHU3Ma Jie-
yeHus ¢ nomonrsio GJIT Bce OobIe HeclieqoBaTelIe
HauMHAIOT pa3palaThIiBaTh HOBBIE KoMIUIeKCHBIE DC.
[oBeruenue s>¢pdexrunBHoctn OC B MecTe JIOKaIH-
3aIliY OITYXOJIH SBJISETCS OHOM U3 OCHOBHBIX 3a]1ad,
KOTOpBIE HEOOXOAMMO pernTh. [Ipemaparsr Ha OCHOBe
OC-noMMMepHBIX KOHBIOTaTOB MOTYT HE TOJIBKO H3-
OupareNbHO HAKAIUIMBATHCS, HO M TOYHO KOHTPOJIH-
poBaTh (GOTOAUHAMHUYECKUE PEAKIIUH, TIPOUCXOISIINE
TOJILKO B MECTE JIOKAJIM3AIlNU OIYXOJIH, TEM CAMBIM
MOBBIIIAS TePANEeBTUYCCKYI0 3P PEKTUBHOCTh M CHU-
*ast 10004HbIe 3((HEKThI, CBA3aHHBIC C KJIACCUYECCKOM
@®/IT. Hanpumep, KypKyMHH, KaK MHOTO()YHKIHO-
HaJbHOE (PUTOXMMHUYECKOE BEIIEeCTBO, ObLT MPU3HAH
MHOTOOOECTIATOIINM IPOTHBOPAKOBBIM TIperapaToM Ha
OCHOBAHWU MHOT'OYHCIICHHBIX UCCIIEN0BAHUN in Vitro
u in vivo. KypkymuH Moxet aelictBoBath U kak ®C
npu OAT. Untepecno, uto GT ¢ ucnosp3oBaHueM
KypKyMHHa U B coueTanuu ¢ XT 1 UMMyHOTepanuen
MOYKET padoTaTh cuHepreTndecku. KypkyMuH MoeT
codeTarh B ce0e IMPOKHI CIIEKTpP areHTOB B Ka4eCTBE
CJIOKHOM CHCTEMHOM CTPATET UM MOJaBICHUS OHKOTe-
He3a. [Ipu negennn OC KypKyMHH, COACPIKAIIIICS B
KOCTHO-MHXCHEPHBIX MaTepHanax, MOKeT IOAaBIIATh
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poct kietok OC U OIHOBPEMEHHO CTUMYJIHMPOBATh
octeoreHes [55].

HexoTopsle coennHenns, TaKkie Kak HAaHOYaCTHUIIBI,
Harpy>keHHbIE IPYTHMHU MaTepraiaMu WK AByMs U
0oJiee XUMHUECKUMH BELIECTBAMH, YaCTO HUCIIONB3Y-
torcsi B kauectBe PC [56]. bbuio moka3aHo, 4To Ha-
HOTEXHOJIOTHUH UT'PAIOT PEIIAIONIYIO POJIb; HAIIPHMED,
MCIIOJb30BaHNE HAHOYACTHUIL JJISI MOJIEKYJISIPHOTO
TPAaHCIOPTa BBITOIHO TEM, YTO OHH CIIOCOOHBI CO3-
JlaBaTh MHEPTHYIO Cpe.y, KOTOpas 3alluIlaeT JeKap-
CTBEHHOE CPEJICTBO OT PACIIO3HABAHUS M BHIBEICHUS
W3 OpTraHM3Ma YeJioBeKa J0 JOCTH)KEHHUS IIeJIEBOTO
yuactka. Tak, pe3ynsrarsl uccienoBanus G. Jardon-
Guadarrama et al. moka3pIBafOT, YTO HAHOYACTHIIA
TiO,-FA-ZnPc sBnsieTcst GMOCOBMECTHMO} ¥ aKTUBH-
pyeTcst TOJIBKO NPU CBETOBOM O0JTyUeHHH, TEHEPUPYS
akTuBHBIC (popMmbl Kucnopoaa [57]. Taxxke ObLIO MO-
kazaHo, uTo (PEG-PMAN) ZnPc — nanouactwia (PPZ)
OKa3bIBaeT IINTOTOKCHYECKOE neiicTBre Ha KiteTki OC
B 3aBHCHMOCTH OT KOHIIEHTpAllU{, a KOHIIEHTpaIus
nojgyMakcumanbHoro naruduposanus — [C50 PPZ
oputa B 15-100 pa3 Hmxke, yem y cBoOogHOoro ZnPc
(dbramonmannnaa MUHKA), U B 15-25 pa3 HKe, 9eM y
IUCIJIATHHA B YeThIpeX KIeToYHbIX JHHUAX OC, uTo
YKa3bIBaeT Ha BBICOKYIO IUTOTOKCUYHOCTD IS KJIETOK
OC in vitro. PPZ ycunusan uHruOMpoBaHUE TPOIIH-
(dbepai ¥ MHBA3HH 110 CPABHEHUIO CO CBOOOIHBIM
ZnPc B knnetkax OC 1 HE OKa3bIBAJI IIITOTOKCHIECKOTO
JEHCTBUSL B TEMHOTE, IEMOHCTPHUPYsl 0€301acHOCTh
PPZ nnst HopManbHBIX TKaHEH 3a rpejeiaMu 001acTi
BO3JIeUCTBUA [58].

Ilpoonemwvt npu AT OC

Mo Hacrosmero Bpemenu @OJIT npumensnace B
KJIMHUYECKOM JIEYEHUH TallMeHTOB C MOBEPXHOCT-
HBIMH 3JI0KQUY€CTBEHHBIMHU OMYXOJISIMHU, U HE OBLIO
KJIMHUYECKOTO oT4eTa 0 JieueHuu nauueHTos ¢ OC ¢
npumeHeHueM camocroarenbHoil OT. bpulo auib
oImyOJIMKOBAaHO HEOOJBIIOE KOJUYECTBO HCCIIEN0BA-
Huil, couetarouux O/T ¢ xupypruueckoi pezekumeit
TIPH JICYCHUH CapKOMBI MATKHUX TKaHel [59, 60]. Oto
ObUTO 00YCIIOBJICHO TEM, YTO M3-3a IIIyOOKOTO pac-
IOJIOJKEHUS olryxoun usinydeHue npu OJIT He Moxer
JOCTHYb IIeJIEBOro ydacTka 0e3 paspesa. IlosTomy
B JOKJIWHUYECKUX HCCIEJOBAHMUSIX Ha KUBOTHBIX
1enecooOpa3Ho MakCUMallbHO UMHTHUPOBATH Xapak-
tepuctuku OC u cozgasats Monenn OC 6eapeHHoM 1
00J1bI1Ie0EPLIOBOI KOCTEH KPYIHBIX MICKOTTUTAIOIINX
C TOJILIMHOM MSITKUX TKaHEH, COOTBETCTBYIOLICH Tpe-
0OOBaHUSAM KCIIEPUMEHTA.

BaxxHo ormeTnTs, uTo 1106011 @C, KOTOPHIiL HE 110-
IJIOMIAET CBET ¢ OoJiee UIMHHBIMH BOJIHAMU, HE OyJeT
s exTuBHBIM [T JTedeHus ¢ oMotk O[T rrydoxo
PacIONIOKEHHBIX ormyxoyieid. Kak permuTs mpobdiaemy
HEJ0CTaTOYHOTO TPOHUKHOBEHMS CBETa MU CHIEJaTh
TaK, 4ToObI mupoko ucrnonszyemas GIT crana kiro-
YEBBIM METOJIOM JICUEHHS IITyOOKO PaCTONOKEHHBIX
OIyXOJIeH, — ATO MIaBHbIN Bonpoc. MHTepcTuinaib-
HBIE CpPelCTBa MOTYT MPEACTaBIATh CO00I HOBYIO
CTpPATETHIO JIsl TEPAIINH OITyXO0JIeH, pacTIoIOKEHHBIX
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Ha 3HAYUTEIIHHOH NITyOMHE, IOCKOJIBKY OHH CITIOCOOHBI
HalpaBJIATh CBETOBOE M3IyUYEHHE MPSMO B TITyOOKHE
CJIOM TKaHEH ¢ OIMyX0JIbI0. DTO IOMOXKET PEO/I0JICTh
npo0JieMy OrpaHHYCHHOTO NMPOHUKHOBEHUS CBETA,
KOTOpasi sSBIISICTCS OJHOM W3 TIaBHBIX TPYAHOCTEH
ONT st Takux onmyxosei.

HecMoTpst Ha 3HAUMTENBHBIE yCIIEXH B 00JIACTH
panHero nedeHus u auarHoctuku 3HO ¢ ucmons-
30BaHMEM MHOTO(DYHKIIMOHAJIBHBIX HAHOYACTHII,
OOJIBITUHCTBO MCCIIEAOBAHUI BCE €Ille HAXOIATCS Ha
JTarne HKCIEPUMEHTOB Ha KJIETKaX WM KUBOTHBIX.
[IpumeHeHue MHOTO(YHKIIMOHATBLHBIX HAHOYACTHII B
KJIMHUYECKOM MPAKTUKE OCTAETCsl CIIOKHOM 3a1aueid,
T. K. BO3HUKAIOT MPOOJIEMBI ¢ UX 6€301acHOCTHIO. J{i1st
Ooee mTyOOKOTO M3yUYeHHsSI TOKCHYHOCTH U MeTabo-
JIN3Ma HAaHOYACTHUIl HEOOXOMUMEI OOITHUPHBIE DKCIIE-
pumeHTbl. KpoMe TOro, mporiecc uxX CHHTE3a 4acTo
TpeOyeT KOMOMHUPOBAHMSI PA3TUYHBIX KOMIIOHEHTOB,
YTO JIENIAET ero CIOKHBIM. Taxke HeoOXOMMMO PEIINTh
po0JIeMy ONTUMAJIBHOTO COOTHOIIICHHUS TUarHOCTH-
YECKHUX U TEPANICBTUYCCKHUX areHTOB IS JIOCTHIKEHHUSI
HAWIYYIIUX PE3yIBTATOB B TUATHOCTHKE H JICUSHUH C
MTOMOIIIBIO MHOTO(DYHKITHOHATHHBIX HAHOYACTHII.

Ilymu noevtuenus 3¢hghexkmuenocmu

Hanouacmuy 6 mepanocmuxe OC

Henp3s orpumate orpoMHbBIN TOTEHIIMAT MHOTO-
(DyHKIIMOHAITEHBIX HAHOYACTHII B JICYSHUH U INATHO-
ctuke OC. B 6mmxaifiem OyayIieM 3TH HaHOYACTHITBI
OyayT UrpaTh BaXHYIO pOJIb B O0prOe ¢ ATUM 3a00-
sieBaHueM. J[ist 3Toro ucciiegoBaresnsiMm HeoOXOAMMO
BIIOKHTHh MHOTO YCWJIHW B HAay4YHBIC HUCCIIEIOBaHUSI.
B niepByto ouepens Hy)KHO pa3paboTaTh HOBBIE THITHI
HaHOYACTHUIl. BO-BTOPBIX, HEOOXOIUMO MPOOIIKATh
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3akaouenue
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AHHOTauuA

Beenenne. Coxpanenue (pepTHIBHOCTH Ul JKEHILUH PEIPOLYKTUBHOIO BO3PACTa C OIYXO-
JIEBBIM 3JI0KaUECTBEHHBIM MOPAKEHHEM SUYHUKOB SIBISICTCS OJHOW M3 CIIOXHBIX MPOOJIEM, T. K.
OpTaHOCOXpaHsIoIee JIEYCHNE MOKET MOBBIIIATh PUCK pa3BUTHA peunanBa. HenmocpencrseHHoe
BOBJICUCHHE BMECTUIIMIIIA BCETO pe3epBa OOLUTOB B OMYXOJIEBBIH MPOLECC 3HAYMTENBHO Orpa-
HAYUBAET BOBMOKHOCTH peanu3anun Hanodonee 3pPEeKTUBHBIX METOIOB, HAPUMEP, aOCOTIOTHO
MIPOTHUBOIIOKA3aHa CTUMYJISIIIHS OBYJISIIIMY M KPHOKOHCEPBAIIHS KOPBI SMYHUKA U3-32 PUCKa KOHTa-
MHUHAILIUHU OITyXOJIEBBIMHU KJIETKaMH. EMHCTBEHHO BO3MOXXHBIM METOAOM COXpaHEHHS (epTUIIb-
HOCTH B TaKHX ciryyasx MoxeT 06T MeTog OTO-IVM (Ovarian tissue oocyte in vifro maturation),
B OCHOBE KOTOPOTO JISKHUT IOJIyUYEHHE HE3PEJIbIX OOLUTOB U3 TKAHU SAWYHUKA, YIAJIEHHOTO MpU
XUPYPrUYECKOM JICUYCHHH, C UX TIOCIEIYIOIINM JO3PEBaHUEM B YCIOBHSIX in vitro. Onucanue
KJIMHUYecKoro ciay4as. [Ipencrapisem ciydail ycremrHod OEpeMEHHOCTH B pE3ylbTaTe KOM-
IUIEKCHOTO MEXANCIMIUIMHAPHOTO coXpaneHust GpeprunbHocTu. [lanmentke, 30 net, ¢ peuuanBoM
[IOTPAaHUYHOHN OIyXOJIM B €MHCTBEHHOM SIMYHUKE BBIIIOJIHEHA OIIEPALMsl C COXPAHCHUEM MaTKU
1 yIaJeHHEeM MMOPaKEHHOTO OMYXOJbI0 SNYHHKA. V3 yaneHHoro SMYHNKa N3BJIeUYeHO 22 OOIUT-
KyMYJTIOCHBIX Komruiekca. B pesynsrate OTO-IVM nonydeno 12 oountoB cragnu meradasza 11,
KOTOpBIE OBUTH OIIONOTBOPEHBI METOAOM HHTPALUTOIIA3MAaTHUECKON HHBEKLUH CIIEPMAaTO3011a
(MKCH), momy4yeHo U KpHOKOHCEPBUPOBAHO 3 ’MOpHOHA Ha cTainu OmactonucThl. [lanuenTke Ha-
3Ha4YeHa [IUKJIMYECKasi TOPMOHO3aMecTuTe bHas Tepanus. Uepes 9 Mec onrH 3MOPUOH Pa3sMOPOKEH
U TIepeHeCeH B M0JI0CTh MaTKH. B HacTosIIIee BpeMsi KOHCTaTHpOBaHa HOPMaJIbHO Pa3BUBAIOIIASCS
oepemennocTs 20 Hen. 3akaiouenue. Merox OTO-IVM kak metos coxpaHeHus (hepTUILHOCTH
HMEEeT BBICOKYIO LIEHHOCTh Y MAIMEHTOK CO 3JI0KAYeCTBEHHBIM IOPaXCHUEM SIMYHHMKOB, C MO-
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CNYYAN U3 KNTMHUYECKOW MPAKTUKN

MOIIBKO KOTOPOT'0 POKACHUC pe6eH1<a CTaAaHOBUTCsA BO3MOXKHBIM. HCO6XOZ[I/IMO OpoAo0JIKaTh UC-
CJICIOBAaHUA B COBEPHICHCTBOBAHUN METOAA, OIIPEACIICHUN MMOKa3aHUM 1 HpOTI/IBOHOKa'}.aHHﬁ JUISL
€T0 pcam3aluu.

KnioueBble croBa: OHKOepPTUIIBHOCTb, COXpaHeHue ¢hepTUNLHOCTU, CO3peBaHMe OOLMTOB in Vitro,
OTO-IVM, onyxoneBoe nopaxeHue siu4HUKOB, OBapMOIKTOMUS, GEpPEMEHHOCTD.

SUCCESSFUL PREGNANCY AFTER FERTILITY PRESERVATION
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Introduction

Fertility preservation in women of reproductive age with ovarian cancer is still challenging. The ovarian-sparing
surgery may increase the risk of recurrence. The direct involvement of the ovary in the tumor process signifi-
cantly limits the ability to implement the most effective fertility preservation methods. For example, ovarian
stimulation and ovarian cortex cryopreservation are absolutely contraindicated due to the risk of tumor cell
contamination. In such cases, the only feasible fertility preservation method may be OTO-IVM (Ovarian Tissue
Oocyte In Vitro Maturation), which involves retrieving immature oocytes from ovarian tissue removed during
surgery and subsequent in vitro maturation. Clinical Case Description. We present a case of successful
pregnancy achieved through comprehensive, multidisciplinary fertility preservation. A 30-year-old patient with a
recurrent borderline ovarian tumor in her only remaining ovary underwent surgery with uterine preservation and
removal of the affected ovary. From the tumor-involved ovary, 22 cumulus-oocyte complexes were obtained.
Following OTO-IVM, 12 metaphase Il oocytes were obtained and fertilized via intracytoplasmic sperm injection
(ICSI) that resulted in 3 blastocyst-stage embryos, which were cryopreserved. Cyclic hormone replacement
therapy was administered to the patient. Nine months later, one embryo was thawed and transferred into the
uterine cavity. Currently, an ongoing 20-week pregnancy has been confirmed. Conclusion. The OTO-IVM
method holds significant value as a fertility preservation technique for patients with ovarian cancer, making
childbirth achievable. Further research is needed to refine the method, optimize protocols, and define clear
indications and contraindications for its application.

Key words: oncofertility, fertility preservation, in vitro oocyte maturation, OTO-IVM, ovarian tumor,
fertility-sparing surgery, pregnancy.
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OOJIBHBIX 3JI0KAYE€CTBEHHBIMH HOBOOOPa30BAHHUSIMHU
peTPOIYKTUBHBIX opraHoB» (Breimucka Ne 14/129
n3 npotoxona Ne 19 ot 03.10.24 Komurera 1o sTHKe
npu ®I'BY «<HMMUL] onkosioruu um. H.H. ITerpoBa»
MunszapaBa Poccun), MOCBSIIIEHHOE COXPaHEHUIO
(hepTUIBPHOCTH MAlMEHTOK C OITyXOJEBBIM ITTOpaKe-
HUEM SMIYHUKOB. ETMHCTBEHHO BO3MOKHBIM METOIOM
COXpaHEeHUsI (PEPTHUIILHOCTH B TAKUX CIIYYasiX MOMKET
ob1Th MeTo OTO-IVM (Ovarian tissue oocyte in vitro
maturation), B OCHOBE KOTOPOTO JIEKUT MOJIydeHHE
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HE3pEeJIbIX OOLMUTOB M3 TKAHU SMYHUKA, YIaJEeHHOIO
MIPH XUPYPrHYECKOM JICYCHHUHU, C MX MOCIEAYIOIIIM
TIO3pEBaHUEM B YCIIOBUSX in vitro [1-4].
CrannapTHOE JO3PEBAHUE in Vifro TPEANONaraeT
3a00p HE3pEeNbIX KOMIUIEKCOB «KyMYJIIOC-OOIHTY U3
AHTPATBHBIX (POJITHKYJIOB SMYHUKOB, KOTOPHIE HE TIOJI-
BEPraJliCh CTUMYIISIINH (POJUTHKYIO0 CTUMYIHPYIOTITIM
TOPMOHOM MJIH TTO/IBEPTajIch MUHUMAIBHONW CTHUMY-
JISLUH, C TOCJEAYIOUUM X KyJbTHBHPOBAaHUEM BHE
opraHu3Ma uesoBeka. Yepe3 1-2 nHS ooLUTHI MpoO-
XOIIAT TYTh OT 3apOJBIIIEBOTO ITy3bIpbKa A0 CTaIUU
Metadassr 1. Bce ocTanpabIe METOBI, HEOOXOIUMBIE
JUISL POXKJICHUS KUBOTO PeOCHKA, aHATOTHYHBI WIIH
UICHTHYHBI OOBIYHOMY SKCTPAKOPIOPATIBHOMY OILIO-
notBopeHuto. CrieryeT OTMETUTb, 9TO 3PPEKTUBHOCTh
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MOJIyUYEHHS 3PENBIX OOLUTOB 3HAYUTEIBHO HUXKE,
YeM IIPU KIIACCHUYECKON CTUMYIAINH OBYISAIHUH, H
OHH JIEMOHCTPHUPYIOT O0Jiee HU3KUH TMOTEHIMAI IS
(hopMupoBaH#sl OJIACTOIUCT XOPOIIIETO KauecTsa [5].
OnHako AaHHBIM (akTop HE yMalseT 3HAYMMOCTU
METO/a, KOT/Ia HUKAKOUW JPYTOi Croco0 COXpaHEeHHs
(hepTHIBHOCTH M3 COOCTBEHHOTO OMOJIOTHYECKOTO
Marepuasia He JocTyneH. Kpome Toro, meHHOCTD
meroga OTO-IVM moxer ObITh B COXpaHEHUH JO-
MTOJTHUTEIFHOTO MaTepraa (OOIUTOB) IPU KPUOKOH-
CepBaIiH KOPTEKCa TMIHUKOB, YTO OTMEYECHO B OTUETE
EBpomneiickoro o0miecTBa penpoayKIIMA YeI0BEeKa U
ambpuosoruu 2021 1. [3].

HayuHnbie myOnukanuu CBHIIETEILCTBYIOT O He-
MHOTOYHCIICHHBIX CIIyJasx POXKICHUS IeTel y maru-
€HTOK TI0CJI€ BBI3IOPOBJICHNS B PE3YJIbTaTe IEPEHOCOB
SMOPHOHOB, OTYYECHHBIX U3 HE3PEIBIX OOIMTOB, KO-
TOpBIE U3BIEKAIUCH ITPH KPHOKOHCEPBALIUH KOPKOBOTO
ciost sHIHUKOB [6]. B crathe 2023 1. coobmmaercs o 5
XKUBOpOkIAeHNAX B Mupe mocie OTO-IVM, Ho Tonbko
OJIMH U3 HUX — CIIy4all poXK/IeHUs peOeHKa U3 00IUTa,
[IOJIy4YEHHOTO U3 MOPAKEHHOTO OMYXOJbI0 SUYHHUKA
[7]. Knunuueckuii npumep B ctatbe 2014 1, rae y
MOJIOAOH maumeHTku, 21 roma, co 3JI0Ka4eCTBEHHOM
oryxonbto stmuanka craauu [11C (MukponanmisipHast
Ccepo3Has KaplIMHOMa SMYHHKA BBICOKOW CTENEHU
mudhepeHITUPOBKI) TIPU OBAPUIKTOMUHU OBLITH TIO-
JTydeHbl He3peJble OOIHUTHI, 9acTh U3 HUX JI03pelia U
Obu1a orutofoTBOpeHa. [lomyueHHbIe SMOPHUOHBI OBLITN
KPHOKOHCEPBHUPOBAHbI, a IIOCJIE BbI3I0POBIEHHSI OTUH
13 HUX NIEPEHECEH B MTOJIOCTh MATKU JUIS 1O CTHIKEHHS
OITHOTUTOIHOM 310pOBOI OepEeMEHHOCTH, TPUBEIIICH
K poKaeHuto pebenka [8].

B nuteparype BTOpoil ciyuyail poJjOB NAlUEHTKH,
33 51eT, ¢ HOrpaHUYHON OIMYXOJIBIO JIEBOTO SIMYHUKA B
aHaMmHe3e npezcTaBieH nyonukamuei 2024 1., koraa
TIPH XUPYPTHYECKOM JICUCHUH U3 YIAICHHBIX STMYHU-
koB MetogoM OTO-IVM mnonydeHo mecTh 3peibix
OOILIMTOB, KOTOPbIE OBUTM OILIONOTBOPEHBI METOJOM
HKCH, n kxproKoHCEPBUPOBAHO TPH SMOpHOHA. Uepes
3 Mec mocIie onepaiyy ObUTa HauaTa 3aMeCTHTEIbHAS
rOpMOHaJIbHAs Tepanys ¥ IepeHeCceH Pa3MOpPOKEHHBIH
SMOPHOH, YTO MIPHUBEJIO K yCIEIIHONW OEPEeMEHHOCTH 1
ponam 310poBEIM pedeHkoM rmyTeM Kecapesa ceueHus
Ha 36-i Hex 6epeMeHHOCTH [9].

Kanauvecknii ciayqaii

Hayuenmxka, 1994 2.p., nabrr00anacy y eunexono2a
no mecmy srcumenvcmea (2. llemposzagoock) no no-
600) nepeuyHo20 becnioous, cunepnpoIaKmuHemull,
CUHOPOMA NONUKUCO3HBIX AUYHUKOS. [lnanuposa-
JI0Cb NPOGedeHUe CIUMYIAYUU 08YIAYUU 8 PAMKAX
npomoxona IKO. [lpu xonmponvrom obcredosanuu
(V3U opeanoe manoeo masa) evisieneno 0opasosanue
npasoco auuHuka, pasmepamu 36 x27 mum. Ilpu MPT
opearos manozo masa (23.07.21) noomseepounocs 06-
pazosanue 8 NPOeKYUuLU NPAasoeo AUYHUKA, pa3mepamu
28 %21 %34 mum, a maroice 8visig1eH0 00pazosatie oOpio-
WUHBL 8 NO3A0UMAMOYHOM NPOCMpancmee — 7 X7 M.
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Ypoeenv onxomaprepa CA—125 (19.06.22): 22 Eo/max.
B pecnybnuxaunckom nepunamanbHom yewmpe no
mecmy ocumenvcmea 18.09.21 svinonneno xu-
pypeudeckoe nedeHue 8 obveme 1anapockonuu,
yoanieHus 00pa308anus NPaAo20 AUUHUKA, XPOMO-
euopomybayus. I'ucmonoeuyeckoe ucciedogamnue
onepayuonnoeo mamepuaia (28.09.21): High-Grade
(Hu3K0OUppepenyuposannas) cepo3Has KapyuHoma.
Llumonoeuyeckoe ucciredosamue HUOKOCMU 8 MALOM
ma3zy (18.09.21): evinom ¢ Hanuyuem Kiemox cepo3Hou
A0EHOKAPYUHOMDL.

Iayuenmrka camocmosmenvno 00pamuiacs 8
QI'FY «HMHUL] ouxonoeuu um. H.H. I[lempoeay
Munszopasa Poccuu, e0e nepecmompenvi Oanuvie 00-
C1e008AHUSA, NPOBEOEHHO20 NO MECHTY HCUMELbCNEA.
Ilepecmompen ouck MPT ¢ énympugenviM KOHmMpa-
cmuposanuem (03.10.21), no 3axouenuro Komopozo
OAHHBIX 3a HAIUYUE NAMONOSUNECKUX 2UNEPBACK)-
JIAPHLIX 00PA308AHULL 8 NOIOCMU MALO20 MA3A He
noayuerno. Ilpu nepecmompe KT epyonoii knemxu u
OPIOWHON NOTOCMU C 6HYMPUBEHHBIM KOHIMPACTNUPO-
sanuem (05.10.21) ybeoumenvuvix OanHwix 3a Hauyue
emopuunslx usmenenuu nem. 12.10.21 ocywecmenen
nepecmMomp 20mMosblX YUmon02u4yecKux npenapamos
UHMPAONEPAYUOHHO20 3A00PA HCUOKOCHU U3 MATO20
masa, eoe oOHapydIcetvl KOMNIEKCHbl KIEeMOK A0eHO-
Kapyunomsl. 1lo dannvim nepecmompa 2ucmonou-
YecKo20 UCCIe008aHUs ONEPAYUOHHO20 Mamepuald
(09.10.21) ucknrouena nuskooughgepenyuposannas
A0eHOKAPYUHOMA, YCIMAHOGIEeH OUACHO3 CePO3HOU
NO2PAHUYHOU onyxoau Auynuka. I ucmonocuueckoe
uccnedosanue dndomempus (natineiv — ouonmanm,
9.10.21) ne 8b1168UI0 NAMONOSUYECKUX UBMEHEHULL:
(pacmenmul SHOOMemMpUsL NPOTUDEPAMUBHOLO MUNA,
be3 amunuu.

Ha mesicoucyuniunapnom oukono2uueckom
koncunuyme (14.10.21) npunsamo pewenue o no-
BMOPHOM XUPYPSUHLECKOM 8MeULamenbCmee ¢ Yeiblo
xupypeuueckoeo cmaouposanus. 29.10.21 evinonnena
onepayusi 8 obveme 1anapoOCKONUYecKoll npagocmo-
POHHell aOHeKCIKMOMUU, pe3eKYUU 16020 AUYHUKA,
OMEHMIKMOMUU, MYTbMUPOKATbHOU Ouoncuu opio-
WUHBL, UCCEUeHUU UHDUIbMPAMA 8 OY2IACO80M NPO-
cmpancmse. [[ns ymouneHus 00vemMa Xupypeuiecko2o
eMeuamenbemea UHMpaonepayuoHHo BbiNOIHAIOCH
CPOYHOE 2UCMON02UYEeCKOe UCCLe008AHUE, KOMOPOe
NOOMEEPOUNO NOZPAHUUHYIO CEPOZHYIO ONYXOIIb NPABO-
20 AUYHUKA, AMURUYECKYI0 NPOIUDEPAMUBHYIO ONY-
XOJlb 1€8020 AUUHUKA, YMO NO3BONULO OSPAHUYUNBCA
OP2AHOCOXPAHAIOUUM 0DBEMOM.

Io pe3ynomamam yumonocuuecko2o uccied08aHus.
arcuokocmu uz manoeo masa (1.11.21) obnapyocervl
KOMAIIEKChbl U epYynnbl AMUnUYHbLX Kiemok. lpu um-
MYHOYUMOXUMUYECKOM UCCTIE008AHUL NOOMBEPHCOEHO
Haauyue ONnyxoieeblx a0eHO2eHHbIX KAEeMOK 8 aCyll-
MUYECKOU HCUOKOCIU. 3aKTIOUUMENbHOe SUCTON0-
2uiecKoe Uccied08anue OnepayuoHHO20 Mamepuaid
(3.11.21): noepanuynas cepo3nas onyxonw, amunuye-
cKasi npoauhepamuHas ceposHasl ONYXonb SUUHUKOS
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€ HeUHBA3UGHBIMU UMNIAHMAMU 68 OPIOWUHE MAN020
masa u napapekmaibHou oprowure 00 5 Mm 6 Hau-
bonvutem uzmepenuy, AUMHUKU C MHOMCECMBEHHbIMU
CEePO3HLIMU YUCTNAOECHOMAMU U DONTUKYIAPHLLMU
KUCTamu, npasas Mamounas mpyoa u 6onvuioll caib-
HUK 00b1uH020 cmpoetus. C OuazHo30M NOSPAHUYHA
ceposnas onyxons npasozo auunuxa pT2bNOMO na-
YUEHKA 8bINUCAHA U3 YeHMPA.

C yenvio coxpanenus hepmuirbHOCmu nocie OH-
KOO2UYECKO20 KOHCUTUYMA U 8PAYEOHOU KOMUCCUU C
13.12.21 no 22.12.24 nposedena cmumynayus 08y’isi-
yuu 6 npomoxone ¢ anmazonucmamu I HPI; ¢ 3amenou
mpueeepa uUHATLHO2O CO3peaniust QOrIUKYI08 Ha
azonucm ITnPI, ¢ npoghunakmuxou mpanzumopHotl
eunepaICmpozeHuy uHeubumopom apomamasvl (Jle-

B/ B

Pwuc. 1. MPT opraHoB marnoro Tasa ¢ BHyTPUBEHHbIM KOHTpacTu-
poBaHuem. MNMpumedaHus: A — poHTanbHas Npoekuns;

b — carutTanbHasa npoekuys; XenTbiM KPYroM BblAeNeH SUYHUK,
NOPaxeHHbIN CEePO3HOW NOrPaHNYHON OMyXOMbIO; CUHUMU CTpen-
Kamu 0603HaueHbl aHTpanbHble PONMNKYMbl B AUYHUKE;
PVICYHOK BbIMOMHEH aBTopamu
Fig. 1. MRI image of the pelvis with intravenous contrast. Notes:
A — frontal projection; B — sagittal projection; the yellow circle
shows the ovary affected by a serous borderline tumor; blue
arrows indicate antral follicles in the ovary; created by the authors
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Mpo3on) 8 003UpoeKe 5 M2 6 Cym, HA NPOMSIAHCEHUU
8ce20 Kypca 66e0eHue 20HA0OMPONHbIX NPENnApamos.
24.12.21 svinonHena nyHKyus QoiiuKynos: nouyue-
Ho 15 ooyumos, oniodomeopenue memooom IKO,
Kpuoxocepsupoganvl 8 amopuonos. I1o pesyiomaman
NPEeOUMNIAHMAYUOHHO2O0 2eHEeMUUECKO20 UCCLe)0-
8aHus Ha xpomocomusie aneyniououu (III'T — A)
08a dYMOPUOHA YMUTUZUPOBAHBL KAK He NPUCOOHbLE K
nepemocy 8 noiocms mamxu (aneyniouousie). Ooun
ambpuon npu packorcepsayuu ne pasmoposuncs. C
8.08.22 6 meuenue co0a npogedenvi 3 nonvlmxu nepe-
HOCA pa3MOPONCEHHBIX IMOPUOHOB 8 NOLOCHIb MAMKLU,
bepemeHHOCmb He HACMYRUIA.

Hayuenmra nabnooanacoy no mecmy dHcumens-
cmea. Co cnos, 6 anpene 2023 2. bis61eHO 00beMHOe

AA

B/ B

Puc. 2. AvdHuK, nopaXeHHbIN CEPO3HOWN NOrPaHUYHON ONyXOMbHo.
MpumedaHwue: A — Bua cHapyxu; B — Bug Ha paspese;
PVCYHOK BbIMONHEH aBTopamu
Fig. 2. Ovarian serous borderline tumor. Notes: A — exterior view;
B — section view; created by the authors
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5 £ Last

Moroh Grade

o score.

- Comments B

(e ) (i )

7 Suoteay
A

Puc. 3. OmbpuoH (bnactoumcta 4AA) ¢ oLeHKoW
MOPMOKMHETNYECKNX NapaMeTPOB [0 KPUOKOH-
cepBaumu. MNpumMeyaHue: pucyHoK BbINOMHEH
aBTOpaMu
Fig. 3. Embryo (blastocyst 4AA) with morphoki-
netical assessment before cryopreservation.

0bpaszosanue 16020 siuunuka. OHKOI020M NO Mecny
AHCUMETLCNBA PEKOMEHO0BAHO OUHAMUYECKOe Hd-
onrooenue. Ipu xonmponvrom MPT opeanos manozo
masza (22.09.23): neswiti auynux 5,4%2,4%3,7 cm, ¢
MHOICECBOM (POLTUKYI08, 8 OOHOM U3 HUX, pA3MEPa-
MU 0KOO 1 cM € NPUCTNIEHOUHBIMU PA3PACTNAHUSMU O
Kancyie, akmueHo HAKANIUBaemcs Koumpacm. Ypo-
eenv CA— 125 (20.11.23): 18,7 ed/mn (om 21.04.22 —
3,01 Eo\mn).

Ilayuenmka obpamunace 6 HMHUI] onkonocuu
um. H.H. Ilemposa. 1o 0annvim MPT opeanos mano-
20 Masa ¢ GHYMPUBEHHLIM KOHMPACTNUPOBAHUEM
(26.12.23): neeviii auunux, pazmepamu 35 %44 mm,
¢ Gonnuxynamu no nepughepuu 0o 8 mm (puc. 1). Ilo
3a0Hell cmeHKe 8U3YATUZUPYEemcs KUCTO3Hoe 00-
pazosanue, pasmepamu 23 x15 yum, ¢ HepagnomepHO
VMOMUWEHHOU Kancynot U eOUHUYHBIM NPUCHEHOYHBIM
CONUOHBIM YMONUEHUEM, PASMEPAMU 7 X5 MM, uHmeH-
CUBHO HAKANIUBAIOWUMU KOHMPACMHYLIL NPenapan.
Ipaswiti auynux yoanen.

Ipu KT zpyonoii knemxu u 6piowHol noiocmu
¢ enympuseHubvim konmpacmupogaruem (01.02.24)
VOeOUmenbHbIX OaHHbIX 34 HATUYUE BMOPUYHBIX U3-
MeHeHull He noayyero. Taxum odpaszom, 6v108UHYMO
npeononodIceHUe 0 peyuouse NOSPAHUYHOL CepPO3HOL
onyxonu (pT2bNOM0) 6 edurncmeennom npagom auy-
nuxe. Ha medcoucyuniunapnom OHKOLO2UYECKOM
xoncuauyme (17.01.24) npunsmo peuwtenue o xupyp-
SUYECKOM eYEHUU C OOHOMOMEHTNHBIM COXPAHEHUEM
depmunvnocmu memooom OTO-IVM, komopoe
peanuzosano 21.02.24 ¢ obveme nanapockonuu, ao-
HeKCOKMoMUU cresd. Buinonnen unmpaonepayuonmulii
3a60p AuuHUKa (puc. 2) 015 MpaHCRoOpmuposKU 8 pe-
npoodykmueryto kiunuxy « Cratichepmy» u peanuzayuu
memooa OTO-1VM. Huunuxk mpancnopmuposaincs 6
cpeoe Flushing Medium (Origio) npu memnepamype
37 °C. B ycnogusix smbpuono2uieckorl 1abopamopuu
U3 MKAHU AUYHUKA NOTYYEHO 22 00YUm-KyMYIIOCHbIX
KoMnieKcd, 6 u3 Komopuix ObLiu ¢ NPUSHAKAMU ampe-
suu;, 0o cmaouu MII ycnewrno kynomueuposarvt 12
ooyumos. Bce dozpesuiue ooyumot 611U ONJI00OMEO-
PeHbl CnepMoll 008020 Napmuepa (cynpyaa) memo-
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Note: created by the authors

Puc. 4. PaaMOpoXeHHbIN 1 NepeHeCeHHbI B NOMOCTb MaTKN
3MOpPUOH. MNpuMeyaHne: pUCyHOK BbINOSHEH aBTOPaMu
Fig. 4. Embryo thawed and transferred into the uterine cavity.
Note: created by the authors

oom ICSI, nonyueno 10 3uzom, ux Kyimueuposanue
nposoounocs 6 time-lapse unkyoamope (EmbryoScope
Plus) 6 oonowaeosoii cpede GTL (Vitrolife). Ha nsamoiii
OeHb pazeumusi MemoooM GUMPUPDUKAYUU KPUOKOH-
cepsuposano 3 sMOpUoHa Ha cmaduu daacmoyucma
(BL 444, BL4BC, BL2BB) (puc. 3).

Tucmonozuueckoe uccieoosanue (02.03.24) noo-
MEEpoOUIO HaTuyUe peyuousa NOZPAHUYHOL Cepo3HOL
ONYXONU 8 1e60M AUYHUKE HA POHE CepO3HOU YuUcmade-
Hombl (ICD-O code 8442/6). B pexomenoayusx nocie
BLINUCKU NAYUEHMKE ObLIA HAZHAYEHbL YUKIULEeCKAs]
2OPMOHATbHASL 3aMeCMUMeNbHAs mepanus npenapa-
mom « Pemocmon 2/10» u dunamuueckoe HabwOeHue
Y OHKON02A N0 Mecmy dcumenvemea. Ilocne ouepeono-
20 00c1e008aHUs U KOHCmamayuu pemuccuu 3aooie-
BAHUS NPUHSAMO PeUleHUe 0 B03MONCHOCTU NePeHoca
aIMOPUOHA 8 NOOCTNb MAMKUL.

C yenvbro no02omosKu K nepeHocy IMOPUOHA Npose-
Oena 3amecmumenvrasn 20pmoHanvHas mepanus (31°T)
npenapamamu 3cmpocenog (dcmpooicenv 7,5 me 6
Cym) u MUKpOHUZUPOBAHHO20 npozecmepoHa (Ympo-
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acecman 600 me 6 cym, eacunanvro). Pasmoposka
u neperoc ambpuona (puc. 4) 6 norocms mMamxu
ocyuecmenenvt 27.11.24, na 5-e cym npuema mu-
KPOHU3UPOBAHH020 npozcecmepona, Ha 18-ui denv
MeHcmpyanbHo2o yukaa. Tonwuna snoomempus Ha
MomeHm neperoca smbpuona cocmasuna 10,2 mm.

Pesynomam ananusza kposu na XI'4 (09.12.24) —
807 mME/mn. 24.12.24 nposedena yniompazeykoeast
ouaeHocmuka OepemeHHOCmu, Ni00OHOe SAUYO pac-
NOOMNCEHO 8 NOIOCMU MAMKU, cepoyebuenue niood
susyanusuposaro. 05.11.25 ynempaszgyxkoeou ckpu-
Hune Ha cpoke 12 Hed u 3 ousa. B norocmu mamxu
ooun acueout nnoo: KTP — 66 mm, UCC — 142 ¢ 1
mun. 3axniovenue: Bepemennocmu 12 neoenv 3 Ous.
Ipeonexcanue xopuona. 31.03.25 nposeden emopoii
VIbMPA38YK080U CKpuHuHe Ha cpoxe 20 neo u I denw,
3aKII0YeHUe KOMOPO2O OeMOHCIMPUPYem HOPMATIbHO
Passusaiowyiocs b6epemeHHoCmy, COOMEencmeyio-
WY CPOKY 2ecmayuu.
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3akaouenue

Peanuzamnus mporpamMM coxpaHeHUs: QepTHIIb-
HOCTH TpeOyeT BBICOKONPO(ECCHOHAIBHOTO MEX-
JUCLUIUIMHAPHOTO MOAXO0JA, KOIJa BaXKEH KayKIblid
3TaIl IPUHITHS PEIIEHUH, BKIIFOUAsi THCTOJOTMYECKOE
MCCIIEZIOBaHUE HKCIIEPTHOTO ypPOBHs, OepekHOe XU-
pYpru4ecKoe BeJeHHE MAlUEHTOK, CBOEBPEMEHHOE,
CUMYJIbTAHHOE MPUMEHEHUE METOJO0B BCIOMOTra-
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ONCCEMUHUPOBAHHbIA MEPUTOHEANbHbIU
NEMOMMUOMATO3 Y NAUMEHTKN C AHAMHE3OM
NAMNAPOCKOMUYECKON MUOMIKTOMUU: KNMHUYECKOE
HABJNIOOEHUE

3.A. CnpakoBa, A.A. bapaHoBa, K.M. YepHaBuHa, H0.B. AnagywkuHa,
A.H. 'puuan, J1.H. Jlro64eHKo

HWUW yponorun n nHtepseHLMoHHON paguornorumn um. H.B. JlonatkuHa — punuan orey
«HaunoHanbHbIN MEAULIMHCKUIA NCCrefoBaTeNnbCKUN LeHTp pagunonornny MuHsgpasa Poccumn
Poccus, 105425, r. Mockea, yn. MNapkosas, 3-1, 51, cTp. 4

AHHOTauus

AxTyanbHOCTb. [IMCCEMVHNPOBAHHBIA NepuToHeanbHbI nenomumomatos (OMNJ1) — peakoe 3abonesaHue
ME3EHXMMAaIIbHOIO MPOUCXOXKAEHUS, XapaKTEPU3YHOLLEEECS HANMYMEM MHOXECTBA 400POKaYECTBEHHbLIX MUO-
MaTO3HbIX OMyXOSiEBbIX Y310B, PACCESAHHbIX MO NOBEPXHOCTU OPIOLLUMHbI, CanbHUKY U APYTMM MSATKUM TKaHAM
OptoLLHON NonocTy u/unmn manoro Ta3a. HecmoTps Ha fobpokavecTBeHHbIe MOPAONOrMieckne xapakrepu-
ctukn, OMI oTnnyaeTcs CKIOHHOCTBLIO K PELMAMBUPOBAHMIO, @ TAKKe BO3MOXHbIM PUCKOM 3110Ka4eCTBEHHOM
TpaHcgopMmauum. KpoMe Toro, KnMHUYeCKMe NposiBMEHMST ONyXOny HAaNnoMUHatoT KaHLepoMaTo3 GpHoLLnHBI,
4yTo TpebyeT NpoBeAeHUst TulaTenbHOro AnddepeHUnanbHO-ANarHOCTUHECKOro nomcka Ans NocTaHOBKU
BEPHOro AnarHosa u obecrneveHns Hagnexallero fiedeHnst nauneHToB. B HacTosilee Bpems BcrieacTeue
penkocTtun AIMJ1 oTCyTCTBYOT CTaHA4APTbl AMArHOCTUKM 1 NeYeHnst AaHHOro 3abonesaHus. Llenb nccnegosa-
HUS1 — ONUCaHNE KIMHUYECKOro HabntoAeHUs! NaLMEHTKN C FOPMOHAbHO-HYBCTBUTENBHBIM PELVANBUPYOLLIM
OMJT n aHamHe30M nanapocKonNMYecko MMOM3KTOMUN Asi COBEPLUEHCTBOBaHWSI anropuTMoB BeAEeHNUs No-
[o6HbIX nauneHToB. MaTepuan n metoabl. MaTtepuanom ans ctatby nocnyxunu gaHHsle HAW yponorum
N MHTepBEeHUMOHHOW paguonorum um. H.A. lNonatknHa — cdunmana ®IrbY «HaumoHanbHbIN MeaULMHCKAIA
uccnenoBaTenbCckuii LeHTp paguonoruny MuHsgpasa Poccuu, roe naumeHTKa npoxoauna neyveHune no nosogy
ONN. Ons onpegeneHust TakTUKW NEYEHUs! MALUEHTKN B ONUCAHHOM KITMHUYECKOM HabnioaeHnM BbINOHEH
pa3BepHyTbIN AnddepeHunanbHO-GUarHOCTUYECKNI MOUCK, BKIOYAKOLWNIA pasnnyHblie BU3yanusvpytoLime
TEXHWKM ANsi OLLEHKM pacrnpoCcTpaHEHHOCTM OMyXONeBOro NpoLecca, a Takke MeToAMKM 3abopa onyxoneBoro
maTtepuvana Ans ero Mopgonormyeckon oLeHKM, B YaCTHOCTU, Obina npoBeAeHa AnarHoCcTUYeckas nanapo-
CKOMUS1 CO CPOYHBLIM MOPPONOrMYECKMM UCCreaoBaHNEM, MO3BOMMBLLUMM OKOHYATENBHO ONpeaenuTb o6bem
onepaTUBHOIrO BMELLATENbCTBA M AOCTUYb MakCUMarbHO BO3MOXHOWM LuTopeaykuun. Mpu nocnegyoLem
NnaHOBOM MOPMONOrM4eCcKkoM UCCcreaoBaHnv B OMyXOmnu BbISBNIEHa 3KCNPEeCcCcUs peLenTopoB 3CTporeHa u
NporecTepoHa, YTo MNOCMYXXMIT0 NOBOAOM A1 HA3HAYEHMS FOPMOHarbHON Tepanuy COBMECTHO C TLLATENbHbIM
OVHaMUYECKUM HabNIoAEeHNEM C LeNblo YyyLlleHns BO3MOXHOCTU KOHTponsi 3aboneBaHus. 3aknio4yeHue.
M3yyeHne n gemMoHCTpauust peakux KNMHUYECKUX CIlydaeB paclUMpSOT KPYros3op M NMoHUMaHue npupogbl
3aboneBaHus. KnuHuyeckoe HabnioaeHne 1 NpoBeaeHHbIM 0630p NuTepaTypbl NPOAEMOHCTPUMPOBanM, YTO
KNEeTKN NeoMMUOMbI CKIMOHHbI K UMMNINaHTaLUOHHON ANCCeMUHALNN.

KnioueBble cnoBa: AMCCQMMHMpOBaHHbIVI nepuToueaanblﬁ neioMMoMaTos, MMOMa MaTKu, ieioMuoma,
Mopuennsauus, Mme3eHXxnmMmaribHble onyxonu, rmMHeKonorusa, ManoMHBasnBHble BMellaTeribCTBa.

#=7 CwupakoBa 3anuHa AcnaH6eKkoBHa, z.sidakova@mail.ru
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DISSEMINATED PERITONEAL LEIOMYOMATOSIS FOLLOWING
LAPAROSCOPIC MYOMECTOMY: A CASE REPORT

Z.A. Sidakova, A.A. Baranova, K.M. Chernavina, Yu.V. Aldushkina,
A.N. Gritsay, L.N. Lyubchenko

N.A. Lopatkin Institute of Urology and Interventional Radiology — branch of the National Medical Research
Radiological Centre, Ministry of Health of Russia
Build. 4, 51, Parkovaya 3rd St., Moscow, 105425, Russia

Abstract

Background. Disseminated peritoneal leiomyomatosis (DPL) is a rare disease of mesenchymal origin that
is characterized by the presence of multiple benign myomatous tumors proliferated along the surface of
the peritoneum, omentum and other soft tissues of the abdominal cavity and / or pelvis. Despite the benign
morphological characteristics, DPL is known for its tendency for recurrence or malignancy. In addition, clinical
manifestations of these tumors resemble peritoneal carcinomatosis, therefore, imaging investigations are
important to accurately diagnose and treat lesions Currently, due to the rarity of DPL, there are no conventional
guidelines for the diagnosis and treatment of this disease. The purpose of this study was to present a case
report of a female patient with hormonally sensitive recurrent DPL following laparoscopic myomectomy to
improve the algorithms for managing this disease. Material and Methods. The patient with DPL was treated
at N.A. Lopatkin Research Institute of Urology and Interventional Radiology, a branch of the National Medical
Research Center of Radiology of the Russian Ministry of Health, DPL. To determine the extent of the tumor and
the appropriate treatment tactics for the patient, an extensive differential diagnostic search involving various
imaging techniques was performed. The patient underwent diagnostic laparoscopy with urgent morphological
examination to finally determine the extent of surgery and achieve the maximum cytoreduction. A subsequent
planned morphological examination revealed the presence of estrogen and progesterone receptors within
the tumor cells, that was the reason for prescribing hormonal therapy and careful follow-up for the patient.
Conclusion. Study and demonstration of rare clinical cases expands the horizons and understanding of the
nature of the disease. Our case report and literature review demonstrated that leiomyoma cells are prone to

implantation dissemination.

Key words: disseminated peritoneal leiomyomatosis, uterine myoma, leiomyoma, morcellation,
mesenchymal tumors, gynecology, minimally invasive surgery.

Beenenne

JlucceMUHUPOBAaHHBINM IEPUTOHEAIBHBIN JIEHOMHUO-
maro3 ([I1J]) — peakoe 3aboieBaHne ME3CHXUMATTBHO-
IO MPOUCXOKIICHNUS, XapAKTEPU3YIOLICECs] HATUUYUEM
MHO)KECTBA MUOMATO3HBIX OITyXOJIEBBIX Y3JI0B, pac-
CEeSTHHBIX 10 TIOBEPXHOCTH OPIOLIMHBI, CAbHUKY U
JPYTUM MSTKUM TKaHSM OpPIOIIHON TOJOCTU W/UIU
Mmazoro taza [1, 2]. [Ipu maromopdonornueckom u
MMMYHOTHCTOXMMHUYECKOM HMCCIIEAOBAHUU OIyXOJe-
Bbl€ y3iibl 1ipu JITJI 1eMOHCTpUPYIOT KJIacCUYECcKre
MIPU3HAKU THUIIUYHOH T0OPOKaYeCTBEHHOH JICHOMHO-
MBI, IPEACTABICHHON NepeIIeTalOUUMUCS TyYKaMU
BEPETEHOBUIHBIX KIETOK CO CIa0OBBIpaKEHHOM
aTumnuein i 0e3 Hee, ¢ HU3KOH MUTOTHYECKOM aKTHB-
HOCTBIO U IIOJIOKUTENBHON IKCIIPECCUEN BAMEHTHHA,
[J1aIKOMBIIIEYHOTO aKTHHA, IECMUHA U KaJIbJIECMOHA
[1, 3, 4]. BrepBble qucceMuHAUs MUOMATO3HBIX
OTIYXOJICBBIX Y3JIOB ITO OproImuHe omucaHa B 1952 T
Wilson et Peale, a repmun «/1[1JI» BBenen Taubert et
al. B 1965 . [1].

OtnonaroreHerndeckue ocHoBbl AI1JI 10 xoHITa He
H3y4eHbl. BBIIBUHYTHI TOPMOHAJIbHAS, ITPOTCHHAS U
reHeTHYeCKasi TEOPUU Pa3BUTHSA U ITPOTPECCUPOBAHUS
JIJI. CornacHO rOopMOHANIBHOM TEOpPUH, BEAYIIHM
(bakropom B pazeutuu JI1J] siBisieTcs MOBBITIICHHBIH

CUBUPCKIY OHKONMOTMMYECKW XXYPHAT. 2025; 24(3): 180-189

YPOBEHB )KEHCKHUX ITOJIOBBIX TOPMOHOB. B nccienosa-
HUSIX Ha )KUBOTHBIX YCTAHOBJICHO, YTO THIIEPICTPOTE-
HUS B TEUEHHE JITUTEIIEHOTO BPEMEHN MOJKET BBI3bIBATH
MeTaria3nio Me3eHXUMaJIbHBIX CTBOJIOBBIX KJIETOK B
¢$ubpodIacTsl, ICHOMHOLUTHI MM SHAOMETPUAIIBHYIO
cTpomy. B mo00HBIX CiTydasx y )KUBOTHBIX pa3BHBa-
JIMCH Y3€JIKOBBIE OITyXOJIeBbIE 00Pa30BaHMS M3 KIIETOK
ME3EHXHUMbI, CXOJIHbIE C TAKOBbIMU Y Jitosiel ripu AITJ1.
Kpome Toro, no AaHHBIM HMMYHOTHCTOXUMUYECKOTO
OKpaIIuBaHus ormyxoneBblie kiaetku npu A11J1 B 6omb-
[IMHCTBE ONMCAHHBIX CITyYaeB IKCIIPECCHPYIOT BHICO-
KH€ YPOBHH PELENTOPOB ICTPOTEHA U MPOTrecTepoHa
[1]. TopmoHanpHas Teopusl TaKKe MOATBEPKIAACTCS
OITyOJIMKOBAaHHBIMU KIIMHIUYECKUMU HAOIIOICHUSIMH,
rae JIIJI mpeuMytmecTBEeHHO OOHAPYKUBACTCS Y
JKEHIIUH B TIPEMEHOIIay3€ C HapyIIEHHEM TOPMOHAITb-
HOTO cTaTyca (HalpuMep, C aHaMHE30M JJINTEeNIbHOM
3aMECTHUTENIBHOI TOPMOHAIBHOM TEPATNY, HATHUYUEM
TOPMOH-TIPOAYIIUPYIOMIEH OITyXOIH H Jp.).
CornacHo siTporeHHO# Teopuw, pazsutue [I1JI
00YyCIIOBJIICHO JUCCEMUHAIIMEH MU UMILIaHTAIUCH
OITYXOJIEBBIX KJIETOK NMPU MHOMAKTOMHMH WIIM THCTE-
pIKTOMHH ¢ Mopuelunsinueit [5, 6]. B 3apyOexHoit
JTUTEepaType OMyOTUKOBAaHO 28 CTaTeH, ONTUCHIBAIOITIX
41 cmyqaii stporennoro JI1JI [4]. JlokazareascTBOM
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SITPOTEHHON TEOPHHU SIBJIIOTCSA MCCIIE0BAHNUs, yCTa-
HOBUBILIKE, YTO Y OJHOTO ¥ TOTO K€ NAallUEHTa KJIETKH
onyxoJieBblX y310B npu JIIJI u neiioMuome marku
HUMEIOT WACHTHYHBIE XpPOMOCOMHBIE abepparun. L{u-
TOT€HETHUYECKHE aHAJIU3bl TAK)KE JIEMOHCTPHUPYIOT,
YTO oImyxoJieBbie 00pazoBanwus pu AI1JI MoryT OBITH
MPOAYKTaMHU KJIOHAJIbHOIO Pa3BUTHUSI WU MOTEHIU-
aJbHBIMU METACTaTUYECKUMHU OTIOKEHUSMU YHH-
LEHTPUUYECKOTO 3a00JIEBaHUs M CIEN0BATh CXOIHBIM
MaTOT€HETUYECKUM NyTsM [7, §].

OpHako 10 CHX MOp OTCYTCTBYET YeTKas Koppe-
naiuonHas cBasb mexay AT u MmuoMoit maTku, mo-
CKOJIbKY TaKXe OIUCaHbl KiIMHU4Yeckue cirydan 111
0e3 eec HAIMYKS B aHAMHE3€, B YaCTHOCTH Y MYKUHUH.
Kpowme toro, onucans! AT 11, mpu KOTOPBIX OTCYTCTBY-
€T KCIIPECCHS OITYXOJEBBIMU KJIETKAMH PEIIETITOPOB
K acTporeHy u nporecrepony [1, 3, 5]. CoracHo
reHetuueckor Teopuu, AI1JI Bo3HUKAET BCaeacTBUE
HACJEICTBEHHOM! MTPEIPACIIONIOKEHHOCTH K HE3aBUCH-
MO MeTaIuTa3uy MOJOPIOMINHHBIX ME3€HXUMAaTbHBIX
KJIeTOK. JlaHHast TeOpHsi JOKa3bIBACTCS HATTMYUEM Pia
cinyyaeB nuarHoctuposanust 11T y poncTBeHHHUKOB.
Taxk, N. Halama et al. [1] orrucana cembs ¢ JAI1J1 xak
Y JKEHIIHMH, TaK ¥ Y MYX4YUH. DKCTIEPUMEHTATbHBIN
ananm3 R. Vaishnavi et al. [9] oOHapyxwui1 noTeH-
LHAJIBHYIO CBSA3b MEXJYy I'€HEeTHYECKOW mpeapac-
MOJIOKEHHOCTHI0, TOPMOHAJIBHBIM JUCOATaHCOM
SITPOTCHHBIMHA (PAKTOPAMH B TATOT€HE3€ Pa3BUTHUS
JIJI. Opnaxo cieayeT y9uThIBaTh, UTO B ITATOTCHE3E
JIIJI MOryT y4acTBOBaTh HE TOJBKO F€PMUHAJIBLHBIC
M3MEHEHUs, HO ¥ CTIOHTaHHbIE TEHETUYECKHUE MOJIOM-
KM, BO3HUKAIOIME B TeUeHHE kU3HU. Ha ocHOBaHUU
BBIIIEONMCAHHOTO K (akTopam pucka ITJI moxHO
OTHECTH: YKEHCKHH 10J1 (0COOCHHO PENPOLYKTHBHOTO
BO3pacTa, yaie 30—40 yiet), HapyleHUs TOPMOHAIIb-
HOTO cTaryca (Hallu4ue rOpMOH-TIPOAYLUPYIOIIEH
OITyXOJIH, O0EpEMEHHOCTD, JITUTENLHBINA TPHEM OPalTh-
HBIX KOHTPALIETITUBOB U JIp.), HATHYHE MUOMBI MaTKH,
JIarapoCKOMMYECKY0 MHOAKTOMHIO IO TOBOY MHOMBI
MaTKH{ C UCIIOJIBb30BaHUEM MOPLEIUISILUY B AaHAMHE3E,
a TakkKe ceMeiHbIii anamue3 [10—12].

B Hacrosiee BpeMsi B MUPOBOMH JIUTEPATYPE OIU-
caHo okoiio 200 ciyuaes JAI1J1, OonbIIMHCTBO U3 KO-
TOPBIX MIPUXOAUTCS HA KECHILIUH IPEMEHONAY3aIbHOTO
BO3pacTa C aHAMHE30M JUTUTEIbHON THIIEP3CTPOreHUU
n/vnu neiomuomoit marku, pexe JI1JI perucrpupo-
BaJICsl y MY>XKYHMH WM KEHILIMH B TocTMeHomnay3e [ 1-5].
AT, BeposiTHO, UMeET OOJBLIYIO PAacIpOCTPaHECH-
HOCTh BCIIE/ICTBHE YacTO OECCHMIITTOMHOTO TEUSHHS
3a00JIEBaHM, a TAK)KE BCE OOJIBIIErO HCIOJIb30BaAHUS
MaJOMHBA3UBHBIX XUPYPrUUECKUX TEXHHUK JICUCHHS
neiiomuoM [10]. Tak, 1eliOMHOMBI MaTKU SIBIISFOTCSI
HanOoJyiee pacpoCTpaHEHHBIMHU TOOpPOKaYeCTBEH-
HBIMU TMHEKOJIOTNYECKUMHU OIYXOJISIMH, CKIIOHHBIMU
K PEelMIMBUPOBAHUIO y KEHIIWH B MPEMEHOIay3e:
K 50-meTHeMy BO3pacTy OHM AMArHOCTHUPYIOTCS y
70 % sxeHmuH. COInacHoO 3MUAEMUOIOTHYECKOMY
HucciaenoBanuio, B Poccun 3a0051€BaeMOCTh MHUOMOM
MaTku BeIcoKast: B 2019 1. mo6anbHbIH cTaHIapTH3H-

182

POBaHHBIIA IO BO3PACTY MOKa3aTelb 3a00JIe€BaeMOCTH
neriomuomMoit coctaBui 586,64 na 100 ThIC., yCTYNHB
MecTo TosibKo JlaTBum, a o0memMupoBas 3adoneBac-
MOCTB JIeHOMUOMOIi o1ieHeHa aBTopamu B 0,25 na 100
ThIC. KeHIuH [13].

HecMmoTps Ha oTHOCcUTenbHYIO peakocts, JAITJI
MPEACTABISIET OONBINTON MHTEPEC C MPAKTUICCKOU
To4KH 3peHus. Tak, cormacHo knaccudukanuu BO3
(2020), AIUJI, kak u mapa3uTapHas JeHoMHOMA,
BHYTPUBEHHBIN JIEHOMHOMATO03, JOOpOKauYeCTBEHHAS
MeTacTa3upylomas JIeHoMHOMa, OTHOCHTCS K Taj-
KOMBIIIIEYHBIM OIYXOJISIM HEOIpeIeJIeHHOTO 3JI0Ka-
YeCTBEHHOTO MoTeHnrana (smooth muscle tumors of
uncertain malignant potential, STUMP), T. e. x omyxo-
JISIM, KOTOpPBIE HE MOTYT OBITh OTHO3HAYHO OTHECEHBI
K J0OOpOKaueCTBEHHBIM WITH 3JI0KAY€CTBEHHBIM M3-32
0c0o0EHHOCTEH CBOMX MOBEIEHUECKHX XaPAKTEPHCTHK,
B YAaCTHOCTH, M3-3a BBICOKOW YaCTOThI PELUAUBOB U
pHCKa 3710Ka4eCTBEHHOW MaJurHu3anuu [ 14].

CornacHo KpuTHIEeCKOMy 0030py 62 ciydaeB pe-
LUUJIUBUPYIOIIEH WM METACTaTUUECKON JIEHOMUOMBI
Mmarku S. Sanada et al. [15], nanapockonu4eckast ore-
palmsi ¢ HCIIOJIb30BaHHEM HEOTPAaHUYEHHOW MOPIIe-
nsun BeimosHena B 23 (37,0 %) coydasx, mpu 9ToM
MCXO/HO 37I0Ka4€CTBEHHBIN MOTEHIIHAI OITYXO0JIN OBLI
HegooneHeH y 14 (24,2 %) mauueHToK, a UCTUHHAS
3II0KaYeCTBeHHAs TpaHc(opManus HabIroaanace B 7
(11,3 %) cirygasx. Ilo MHEHUIO aBTOPOB, PEIHINBHU-
poBaHue JeHOMHOM HaOIIOAATIOCH TPEUMYIIIECTBEHHO
B 00MacTsIX, MPUIISKAIIUX K WHTPAOTICPATHOHHOMY
TOJII0, 2 ME/IMaHa BPEMEHH JI0 PEIUIMBA COCTABIISIIA
B cpenHeM 51,5 mec.

3nokauectBeHHas Tpanchopmanms I game
HaOo1aeTCs y My>KUrH, )KEHIUH B TOCTMEHOTIAY3€,
y nui 0e3 aHaMHe3a JIamapoCKOIMMUECKOW XUPYPruu
C MOPIEIUIANAEH, a TakKe B CIydasiX OTCYTCTBHS
9KCIPECCHH OITyXOJIEBBIMHU KIJIETKAMH TOPMOHAITBHBIX
peuentopos [3]. BpeMs Mex Ty HHUIIMATIBHOMN TUArHO-
ctuxoid AI1JI u 3moKkauecTBEHHOM TpaHC(hOpMaLUe,
IO JIaHHBIM psiJia aBTOPOB, MOXET BapbUPOBATh OT |
Mec o 8 et [1, 3, 4, 6]. 3narws KTuHUIUCTOB 0 JIT1J1
HEOOXOJMMBI JUIsSl IOCTAHOBKH BEPHOTO JMArHo3a u
o0ecrieueHus] HaAJIeKAIIETo JICUCHUSI.

Leanio nccaenoBaHus SBISIETCS U3IOKSHHUE KITH-
HUYECKOTO HAOIIOEHHS TAITUEHTKH ¢ TOPMOHAIBHO-
YYBCTBUTEIbHBIM penuauBupyromum I u
AHAMHE30M JIAIapOCKONINUYECKON KOHCEPBATUBHOU
MHUOMAKTOMUHU.

MarepraioM mist CTaThbU MOCITYXKUIN JTaHHBIE
HWMU yposornu u ”HTEPBEHIIMOHHOW paJiiOJIOr MU UM.
H.B. Jlonarkuna — punuana ®I'BY «HarmonanbHbIi
MEIUIIMHCKUN HUCCIENOBATEIbCKUN LEHTP paguoiio-
rum» Munzapasa Poccun, Tie manyeHTKa mpoxoamiia
neyeHue no nosoy JIITJI.

Kiaunnyeckoe Ha0/M01eHue

Tayuenmxa, 40 1em, o6pamunacs K OHKOUHEKONO-
2y 6 HUU yponozuu u unmepsenyuoHHoU paouonio2uu
um. H.A. Jlonamxuna 6 okmsiope 2022 2. ¢ scanobamu
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Ha nanbnupyemoe oopasosanue 6 npasou HO08300UHOU
obnacmu. U3 anamuesa ycmanogneno, umo 6 2015 e.
10 NOBOQY MHONMCECMBEHHBIX MUOM MAMKU 8bINOJIHEHA
JanapocKonuieckas KOHCepE8amueHas MUOMIKIMOMUSL
¢ mopyennsiyueil y3nos. B 2020 2. npu ounamuueckom
Habnooenuu, no oannvim Y3H, 6 npasoti nodezoou-
HOU obracmu 8biAGNIEHO ONyXojiegoe 0obpazosauue,
pasmepamu 0o 2,5 cm. B meyenue 2 mec onyxone-
8oe 0Opaszosanue 8 NPasoll NOOG300UHOU 0OACmU
CMano narbRUPOBAmMsCsl, O HOBOOY He20 8 OKMAOpe
2022 . nayuenmxa camocmosmenbHo 00pamuiacy 6
HUU yponoeuu u unmepseHyulonHol paouoiocuu um.
H.A. Jlonamkuna M3 eunexonozuueckoeo anammesa:
Peanu308aHHas penpoOyKmMUeHas QYHKYUs: 6 aHam-
Heze 2 po0os, MeHcmpyayuu pecyisapuele, no 6—7
onetl uepes 28 oneil. Cemelinviii aHamMHe3 OmA20UjeH
MUOMAMU MAMKU.

B HUU yponozuu u unmepsenyuonnol paouo-
noeuu um. H.A. Jlonamxkuna nayuenmxe pekomeHOo-
8ano Komniekchoe oociedosanue. Ilo oannvim MPT
C KOHmMpacmmuwim ycuieHuem om okmsaopsa 2022 e.:
8 NONOCU MANI020 MA3a BblAGIEHbl MHOMCECINGEH-
Hble V3108ble 00pA308aHUs N0 OpOWUHe, ACYUMm,
KUCMO3HO-CONUOHOE 00pA308aHUE 8 NPOEKYUU 1eB020
AUYHUKA, IHOOMEMPUO3.

C yenvto mopghonoeuueckoii gepuguxayuu oua-
eHo3a 6 okmsbpe 2022 2. 8blNONHEHA UPECKONCHAS
mpenan-ouoncus onyxoneeozo 0opa308aHus nPasotl
Nn008300WHOU 00IACMU NOO YIbMPA38YKOBOU HA-
sueayueti. [1o 0anHbIM 2UCTONOSUYECKO20 UCCTEN0-
sanust om HosiOps 2022 2.: cmoaOUKU Onyxoneeo2o
V371a NPe0Cmagienbl PA3HOHANDABLEHHbIMU NYYKAMU
21a0KOMbIULEYHBIX KIIeMOK 6e3 NPpU3HaKog sodep-
HOU amunuuy, ¢ 04a208blM 2UATUHO30M CIPOMbL U
MHO20YUCTEHHBIMU COCYOUCTBIMU NOJIOCMAMU 0e3
Mumo306 u Hexposos. llpu ummynozucmoxumuye-
CKOM UCCIIe008AHUU 8 KIEeMKAX ONYXOluU OmMedeHd
oughyznas sxcnpeccus 2na0KOMbIUEUHO20 AKMUHA U
Kanvoecmona, oes sxcnpeccuu CD34 u oecmuna. Ha
OCHOBAHUU BLIUEONUCAHHO20 MOPYONI02UYecKas Kap-
MUHA U UMMYHODEHOMUN NOJYYEHHO20 OUONCUOHHO20
Mamepuana coomeemcmeosanu aetiovuome. Taxoice
npouU368e0eHd NYHKYUS 3a0He20 C800d 6aa2aiuwd OJist
3abopa acyumuyeckoul xcuoxocmu. Ilo oannvim yu-
MON02UYECKO20 Ucce008anus om okmsaopsa 2022 e.: 6
acyumu4eckotl HCUOKOCMU OMCYMCME08AIU KI1emK
c onyxonegou amunuei. [10 0auHbIM HEUHBAZUBHBIX
BUZYATUSUPYIOUUX MEMOOUK UCCAEO08AHUSL 8 OPY2UX
Op2eaHax u cucmemax nPU3HAaKo8 Onyxoie6o020 pocmda
He 8blABIIEHO.

B omoenenuu pexoncmpyKmusHo-niacmu4eckou
eunexkonozauu u onxonozuu HUHW yponozuu u unmepeen-
yuonHou paouorocuu um. H.A. Jlonamxurna 6 dexabpe
2022 2. gbinoaneno pazoeirbHo-0UAcHOCMUYECKoe
8bICKAONUBAHUE NOIOCMU MAMKU U YEPEUKATLHOO
Kanana. Ilo OanHviM 2UCMON02UYECKO20 3aKAI0YeHUs
NOIYYEHHO20 MAMEPUANLA BbIABIEHbL HCENE3UCTIO-
@ubpo3sHbLILL NOAUN SHOOMEMPUSL U CYOMYKO3HAA 1elio-
Muoma mena Mamku.

CUBUPCKIY OHKONMOTMMYECKW XXYPHAT. 2025; 24(3): 180-189

s oyenku pacnpocmpanesHHoCcmu Onyxoneeo2o
npoyecca u ymouneHus ouaznoza & aumeape 2023 .
BbINOIHEHA OUACHOCTUYECKAS IaNapOCKONUS C YelblO
CPOUHO20 UHMPAONEPAYUOHHOZ0 UCCLE008AHUS 16020
npUOamKa MamxiL U NOPANCEHHBIX YUACHKO8 OPIOWU-
Hol. [Ipu unmpaonepayuorHol pesusuu 8 NOIO0Cmu
MaAn020 maza umenach ACYumuyeckas Heuokocmn, 00
1 1, 6 0bnACU NPABO2O AUYHUKA — ONYXOLEBbLIL V3ell,
pasmepom 00 3,5 cM, A mMaxdce MHONCECEEHHble
onyxonesvle y3ivl N0 NAPUEeMAlbHOU Oprowiune (2
ONYXONEeBbIX V3Id C YEeMKUMU POSHbIMU KOHMYPAMU
8 1601 N008300WHOU 0b1acmu,; eOUHUYHbIU ONY-
Xoneswvill y3en 8 npagom 6OKo8oM ¢hnanee xircugoma;
MHOICECMBEHHble METIKUE ONYXOLeBble Y3bl N0 napue-
MAnbHOU OPIOUIUHE MA020 MA3a Cle8d; ONYXOJLeablll
V3elL, pasmepom 00 5 cM, o NapuemaibHol OprouiuHe
nepeonetll OPOUHOU CMEHKU N0 CPEOUHHOU JTUHUL)
(puc. 1). Ilpouseeden 3a60p acyumuueckou HcUoKo-
cmu 0151 YUMoJL02U4ecKo20 UCCe008aHUsL (MPUSHAKU
KJIeMOYHOU amunuu He 8blAasjleHbl). Boinonnenst yoa-
JleHue 1e6020 NPUOAMKa Mamxu U OUONCUsL NAMOL02U-
YyecKux yuacmros oprowtunsl. Llonyuennvlii mamepuan
OMNPABIIEH HA CPOUHOE SUCTONOSULECKOe UCCTe)08a-
HUe, N0 OaHHbIM KOMOPO20 ONYXO0e8blll MAMepUal U3
J1e8020 AUYHUKA U V3I08bIX 00pA3068AHUL OPIOWUHBI
coomeemcmeosan aetiovuome. Mumpaonepayuonno
yemanognen ouaenos JIJI. [lpoussedena konsepcus
U OONONHUMENLHO BbINOIHEHA SKCIMUPNAYUSL MAMKU C
JI€BbIM NPUOAMKOM U NPABOL MAMOYHOU MPY OO, nap-
YUATbHAS NEPUMOHIKINOMUS NOPANCEHHBIX YUACMKO8
OPHOUWUHBL MAI020 MA3d.

Ilo 0anubiM nian06020 NAMOMOPEhOLOULECKO20
uccneoosanusi om sineaps 2023 e.: maxpockonuyecku
8 cpe3ax mena MamkKu GblANeHbl YUaACMKU MHOMCe-
CMBEHHBIX CYOCEPOIHBIX U UHMPAMYPATLHBIX NeUOMU-
OM C BMOPUHHBIMU OE2eHEPATNUBHBIMU UZMEHEHUAMU U
NPUSHAKAMU PACCMPOUCMBA KPOBOOOPALeHUs 6 8ude
HeKpO3a, KpoBou3nuaHUl 6 mxaus y3nos. Llletixa mam-
KUl 00bIYHO20 CIMPOEHUs, ¢ 04a2aMu eunep-, napaxe-
PAmo3a MHO2OCI0UHO20 NIOCKO20 INUMeNUs HOKPO8a
9K30YepBUKCca, (hOKYCaMU NIOCKOKAEMOUHOL Memania-
3uu Jrcenes, pemeHyuoOHHbIMU Kucmamu. Mamounvie
mpyovL ¢ 04a208bIM HUOPO30M CKIAOOK IHOOCATb-
nuHKca. B cpezax mixanu neeozo auunuka onpedensiics
NpULENCAULL ONYXO0EBbIL Y3ell, UMEIOWUli CmpoeHue
netomuomsl. Mopghonozuueckas kapmuna y3108uix
00pazo8aHUll OPIOWUNBI MAKICE COOMBENMCMBO8ANA
netiomuome (puc. 2). lpu ummynozucmoxumuyeckom
uccnedo8anuu HabI0aNacs NOUMUBHAS PeaKyusl
ONYXOJLeBbIX KIAEMOK C 2NA0KOMbIUEYHbIM AKMUHOM
U KanbO0eCMOHOM, d MAKdHCe ¢ peyenmopamu ICmpo-
2eno6 u npoeecmepona (puc. 3). Peaxyus ¢ CD34 u
decMUHOM ObLIA OMPUYAMENbHAS.

B nocneonepayuonnom nepuode pexomenoosana
ONuUmenbHas mepanus CUHMemuyecKuM a2oHUCOM
20HAOOMPONUH-PUTUUHS-2OPMOHA — OYCeperuHoM
3,75 me kaocovie 28 Oneil onumenvho. llayuenmka
He NpUuoepICcUBAIach HA3HAYEHHO20 JleyeHus. Yepes
6 mec, 6 uione 2023 2., npu koumpoavnoii MPT op-
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Puc. 1. OnarHoctuyeckasi nanapocko-
nus ot AuBapsa 2023 r.: A — onyxoneBbii
y3en, pa3amepom 4o 3,5 cM, ucxoasiummn

13 NeBoro AnyHuka; b — onyxone-

Bbli y3en B NpaBoM OOKOBOM dbriaHre

XKUBOTAQ; B — MHOXECTBEHHble Mernkue

ornyxoreBble y3rbl N0 NapueTansbHOn

OptoLnHe manoro Tasa Crnesa;
[ — onyxoneBblIli y3ern, pasmepom 4o
5 cm, No napveTansHon GpoLrHe
nepegHen GpIOLLHON CTEHKW, NO CPeaH-
HOM NuHMK. NprMeYyaHne: pucyHok
BbINOJSIHEH aBTOpPaMu
Fig. 1. Diagnostic laparoscopy (January
2023): A — tumor originating from the left
ovary of up to 3.5 cm in size; B — tumor
in the right lateral flank of the abdomen;
C — multiple small tumors along the pari-
etal peritoneum of the pelvis on the left;
D — tumor of up to 5 cm in size along
the parietal peritoneum of the anterior
abdominal wall along the midline.
Note: created by the authors

Puc. 2. MukpodoTo. TunuyHasi nenommoma:
pa3HoHanpaBneHHble NepenneTatLmnecs
My4KW ONyxoneBbIX KNeTok 6e3 Npu3Hakos

SAEPHON, KNETOYHOM aTUMUN U BblPaXXEHHON
MWUTOTUNYECKOW aKTUBHOCTU, OKpacka rema-

TOKCUMMHOM 1 303uHOM, x20. MNMpumevaHve:

PVCYHOK BbIMONHEH aBTopamm
Fig. 2. Microphoto. Typical leiomyoma:
interlacing bundles of smooth muscle cells
without signs of nuclear, cellular atypia and
pronounced mitotic activity, hematoxylin and
eosin staining, x20. Note: created by the
authors
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Puc. 3. MukpodoTo. MMMyHorncTtoxummnyeckoe nccnegoBaHue:

A — nonoxuvTenbHas peakunsi C aHTUTENamMm K peLentopam acTporeHos, x20;

B — nonoxuTenbHasa peakuns ¢ aHTUTENamu K peuentopam nporectepoHa, x20. MNpumeyaHune: pucyHOK BbIMOMHEH aBTopaMm
Fig. 3. Microphoto. Immunohistochemistry: A — positive reaction with antibodies to estrogen receptors, x20; B — positive reaction with
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antibodies to progesterone receptors, x20. Note: created by the authors
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Puc. 4. MPT opraHoB Manoro Ta3a: CTPenkoun ykasaH
OMyXOreBbIV y3er C POBHbIMU KOHTYpamu, paamepamu 4,0%2,4 cm,
HaxofsAWMACA B NapapekTanbHON KneTyaTke cnpasa,
[edOpMUPYIOLLMIA KOHTYP NPSMOW KWLLKK, 6€3 NpU3HaKoB MHBa3WK
B €e CTeHKy. [TpyMeyaHmne: pucyHOK BbINOSHEH aBTOpaMm
Fig. 4. MRI of the pelvic organs: the arrow indicates a tumor with
smooth contours measuring 4.0x2.4 cm in the pararectal tissue
to the right of the rectum, deforming the contour of the intestine,
without signs of invasion into its wall. Note: created by the authors

2AHO8 MAL020 MA3ad C KOHMPACMHbIM YCULEHUEM:
8 NapapeKmaibHolU Kiemuamke cnpasa om npsamoll
Kuwku, oeopmupys ee Kowmyp, 6e3 npusHaKog um-
6a3uUU 6 CNEHKY, GbISIGNIEHO MACKOMKAHOE ONYX01e60¢
00pa306aHue ¢ HeMKUMU POBHBIMU KOHMYPAMU, PA3-
mepamu 4,0%x2,4 cm, ¢ oepanuvenuem oughghysuu u
PABHOMEPHBIM AKMUBHLIM HAKONIEHUeM KOHMPACH-
Hoeo npenapama (puc. 4). Taxowce npu MPT viagneno
onyxonegoe obpazosanue 8 OOILUOM CANbHUKE, 00 4
cm 8 ouamempe.

B aseycme 2023 2. no nosody peyuousa onyxone-
6020 npoyecca 8bINOIHEHO NOGMOPHOE XUPYPUYECKOE
emewamenscmeo. Ipu unmpaonepayuoHHol pesusui:
6 manom mazy 30 mn c60600HOU dHcuOKOCMU, 8 napa-

Puc. 5. [laHHble NHTpaonepaLuoHHON PeBU3NN: OMyXOneBoe
obpasoBaHue B HOMbLIOM canbHVKe, AuameTpoM Ao 4 cM.
[MpumeyaHne: pucyHoK BbINOMHEH aBTOpamMu
Fig. 5. Intraoperative revision: tumor in the omentum up to 4 cm
in diameter. Note: created by the authors

PEKMAanbHOU Kiemuamke cnpasa — MUOMAamo3Hsli
v3en, pazmepamiu 00 4 cM, 8 OOTLULIOM CATbHUKE ONY-
Xonegulil y3en, makdice 00 4 cm 6 duamempe (puc. 5),
N0 NapuemanbHol OPIWUHe 1e8020 1aMmepaibHO20
Kanana 2 Muomamosnuix yaua, pazmepamu 0o 0,5 cm.
Buinonuenvt omenmaxmomus u yoanenue peyuoueHvlx
onyxoneswix y3nos. Ilpu yumonozuueckom uccieoo-
BAHUU 8 ACYUMUYECKOU JHCUOKOCU KIlemKU Oe3 npu-
3Hakos onyxonegou amunuu. Ilo 0anHvIM N1AHO06020
MOpghonoeutecko2o ucciedo8anus yoaieHHvle Onyxo-
Jlegble y31bl COOMBEemcmeosadiu eluoMuome.
THayuenmke HacmosamenbHO peKOMEHO08AHA 20p-
MoHanvHas mepanus Oyceperunom. Ilpu ounamuue-
ckom Haonooenuu 6 sneape 2024 2. no dannvim MPT
8bI6/1eH 0UepPeOHOl peyudus Onyxoau no nepeouell
OPOWHOL CMeHKe HCUBOMA CNPABA, A MAKHCe YHACHOK
UBMEHEHHO20 KOHMPACMUPOBAHUSL NO HUNCHEM)Y KPATO
nocneonepayuonHo2o pyoya (puc. 6). Boinonnena oua-
SHOCMUYeCKast OUONCUSL ONYXONLe8020 V31d NO NepeoHell
OPIOWHOU ceHKe oo VIbmpaszeyKoseoll Hagueayuell.
Ilo dannvim mopghonozuueckoeo 3akaouerus — aetio-
muoma. Yuumuieas Monoooul 603pacm manugpecmayuu
3abone6anus u peyuousupyroujee medeHue onyxoneso-
20 npoyecca, NAYUEHMKA KOHCYIbMUPOBAHA 8PAYOM-
eenemuxom. CemeliHblli aHAMHE3 OMA2OUeH MUOMOT

Puc. 6. MPT opraHoB manoro Ta3a ot siHBaps 2024 r.: A — T2-B3BeLLeHHOe n3obpaxeHue; b — T2-B3BelLeHHOe n3obpaxeHue ¢ XMponoaas-
neHveM (CTpernkou ykasaH onyxorneBblil y3en no nepegHen GproLHOM CTeHke cnpasa). [pumeyaHne: pucyHoK BbINOSIHEH aBTopaMu
Fig. 6. MRI of the pelvis (January 2024) (A — T2-weighted image; B — T2-weighted image with fat suppression): the arrow indicates a
tumor on the anterior abdominal wall on the right. Note: created by the authors
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mamiu. Pexomen008ano blnonneHue MOoneKyIapHo-
ceHemuuecko2o uccredosanus. llpu uccredosanuu
JHK, svioenennotl us 0opasya onyxonesou mraHu
100 KOHmMpoiemM namomopgonoaa, Mymayuii 8 2eHax
BRCAI1/2, BRAF, PIK3CA, NRAS, KRAS ne obuapy-
arceno. enomun onyxoau co CMadUIbHOU CUCIEMOU
penapayuu necnapennvix ocnosanuil JJTHK (MSS-
cmamyc). ' epmunanvuvix mymayuii ¢ cene CHEK?,
ACCOYUUPOBAHHBIX C CUHOPOMOM NPEOPAaACHONONCEH-
Hocmu k paky 4 (panee CHEK2-accoyuupoganmwiii
cunopom Jlu—Dpaymenu), He 8blIsBIEHO.

C yuemom manvix pazmepos peyuousHo2o onyxoie-
8020 Y314 NAYUEHMKE PEKOMEHOOBAHbL CMPO20e OUHA-
Muueckoe HabOenue, a maKdice paHee HA3HAYEHHAs
copmoHanvHas mepanus Oycepeiurnom. 1lo danHbim
MPT om anpens 2024 2. onyxonesvie y3ivl 8 nepeoHel
OPIOWIHOLL cmeHKe, d MaKdHce Y4acmoK U3MeHEeHHO20
KOHMpACMUpOBanus no HUNXCHeM)y Kparo pyoya cma-
ounvnol. Tlayuenmxa npooondicaem 20pMOHATbHYIO
Mepanuio 1 HaxoOUmcst 00 CMpPo2UM OUHAMUYLECKUM
HaOI00eHUeM NO MeCTy HCUMenbCmsd, a makice 6
HUU yponozuu u unmepseHyuoHHOU paouoiocuu uMm.
H.A. Jlonamkuna.

Oocy:xnenue

OnuncanHOe KIMHUYECKOE HAOIIOJeHUE TPOojie-
MOHCTPHUPOBAIIO, YTO KIETKH AOOPOKauECTBEHHOM
JIEHOMHOMBI CKJIOHHBI K MMIUIAHTaLlUOHHOM Aucce-
MUHAIUK, a MOPLEUISILUS MUOMATO3HBIX Y3JI0B IIPU
KOHCEPBAaTHBHON MUOMIKTOMHH MOXKET UTPATh BAYKHYTO
poab B naroreHese passutus JI1JI y nauueHTok pe-
MIPOIYKTUBHOTO BO3pacTa. BriepBbie MOPLEIISATOP IS
HMHTPAKOPIIOPaIbHOTO (PParMeHTUPOBAHHS U BO3MOK-
HOCTH U3BJIEYEHUS YTAJIEHHBIX MaKpOIPENapaToB yepes3
HeOobIINe TPOAKapHbIe OTBEPCTHUS ObLI IPEAJTIOKEH B
1977 r. K. Semm. C coBepIIeHCTBOBAHUEM METOIUKU
HMHTPAKOPIIOPATEHOTO (PparMeHTHPOBAHNUS F ITUPOKUM
BHEAPEHUEM MOPLEIUISILIUY B XUPYPrUUECKYIO IPAKTHU-
Ky B JIUTEPATypE CTAITH MOSBISATHCS paOOTHI, MOCBSIIECH-
HBIC OCJIOKHCHUSAM M T000UHBIM 3 eKTaM JaHHOTO
Metona [12]. B wacTHOCTH, B IUTEPATYPE OMHICHIBATIICH
clly4yar IepuTOHEeaTbHOM JIcCeMUHALMK JieHoMHuocap-
KOMBI, HE IMarHOCTHPOBAHHOMN Ha MTPeAO0NepaliliOHHOM
JTane, y NaueHToK, ONepUPOBAaHHbIX 110 TIOBOAY J0-
OpOKaueCTBEHHBIX OIyX0JIel MaTKHU C UCTIOIb30BAaHUEM
Mopuemsinuu [6]. B cBs3u ¢ uem, k npumepy, B CILIA,
[OCJEe TOJArMX JUCKYCCHUH W 3allpeToB, B HACTOsLICE
BpeMs IPU MAJIOMHBA3UBHBIX BMEIIATEIbCTBAX B THHE-
KOJIOTYECKON TIPAKTHUKE PEKOMEH/TyeTCS MCTIONH30BaTh
TEXHUKY «3aMKHYTON» MOPLEUISAIUN — MUOMY HIIH
MartKy Iepes] HeloCcpeICTBEHHBIM H3BICUECHUEM 3 TI0-
JIOCTH MAJIOTO Ta3a cjeyeT OMeNaTh B CrIeaIbHbIN
MEIOK U yrke TaM Mopresutuposats [11, 16]. CornacHo
HAIMOHATLHBIM KIIMHIYECKUM peKoMeHaanusiM (2024),
[IPU BBIMOJIHEHUH JaNapoCKONMUYECKOH MHOMAIKTOMUHU
C LIEJIbI0 UCKIIIOUEHHUSI OIYXOJEBOU IHCCEMUHALUU
HCIOJIb30BAHUE MOPLEIUISILIMY TAKKE PEKOMEHJOBAHO
TOJIBKO B CTIETIHATBLHOM KOHTeWHepe [17].

B mutaHe n1uarHOCTHKM M JI€YEHUS MALMEHTOB C
HILJI OTCYTCTBYIOT YCTAHOBIIEHHBIE KIIMHUYECKUE
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CTaHAapThl BBUAY peakocTu 3aboneBanus [1, 4].
Huddepentmansuas auarsocruka {111 3aTtpynnaena,
MTOCKOJIbKY KIMHUYECKHE TPOSBICHUS 3a00JIeBaHUS
HaITOMHWHAIOT KapuuwHoMaro3 Opromuusl [18]. Jlns
OTIpe/IeTICHNs] TAaKTUKH JICUCHHS TAIMeHTKH B BHI-
HICONMCAHHOM KIIMHHYECKOM HaOIFO/ICHUH BBITIOJTHEH
Ppa3BepHYTHIN JUPPEPEHIIUATBHO-TUATHOCTHYCCKUN
TIOUCK, BKJTIOUAIOLTNH pa3InYHbIe BU3yaTH3UPYIOLIHe
TEXHUKH JUI OLIEHKH pacpOCTPaHEHHOCTH OITyXoJIe-
BOTO IPOLIECCa, & TAKKE METOANKHU U3BJICUEHHS OITyXO-
JIEBOTO MaTepHala JuIst ero MOpP(OIIOTHIECKON OIIEHKH
(3200p acUTUYECKOH KHUIKOCTH HA IIUTOJIOTHUECKOE
WCCIIeZIOBaHUE, YPECKOXKHAS TpenaH-OHoIICHs HOBO-
00pa30BaHus C TMOCIEAYIOIMINM THCTOJIOTHIECKUM H
MMMYHOTHCTOXHUMUYECKUM HCCIIE0OBAHUEM, a TAKKE
JIMarHOCTUYECKAsl JIATIaPOCKOIHUS CO CPOUHBIM MOP(O-
JIOTHYECKHUM HCCIIEIOBAHUEM).

Jleuenue JI1JI, no gaHHBIM aBTOPOB, TPOBOJIUTCS
B OCHOBHOM B TpPEX HANpPAaBICHUAX: TUHAMUYCCKUIA
MOHHUTOPHUHI, XUPYPIUYECKOE BMELIATEIHCTBO U
ropMoHanbHas Teparus. [Ipu HepacpocTpaHeHHBIX
oeccumrntoMubIx (popmax I psiy axcriepToB mpet-
JIararoT OTPaHUYUTHCS THHAMIYECKAM HaOMIOIeHneM
¢/6e3 Ha3HAaYCHUEM TOPMOHATIBLHOUM TEPAITHH C IO
CHIDKEeHUs runepactporenud [6, 10, 12]. lanubIi nox-
XOJI CYMTACTCSl 0COOCHHO OTIPaBIAHHBIM TP HAOIIO/IA-
eMoi cnoHTanHoM perpeccun AI1J1, kak u neiiomrom
MaTKH, B TOCJIEPOJ0BOM NEPUO/IE, B IEPUO IIEpHUMe-
HOTIAy3bl,  TAK)Ke MOCIIE OTMEHBI TOPMOHAJIBHBIX KOH-
TPAIETITUBOB U YNAJCHHUS TOPMOH-TIPOILYIHPYIOIIEH
oryxoiu [6]. Xupyprudeckoe JiedeHne 000CHOBaHHO
IIpH pacrpocTpaneHHbIX Gopmax I1JI ¢ BeIpaxkeH-
HOU cuMmrnToMaTukoi. OHO MOJDKHO TPEeCiieoBaTh
1e’ab 00ecTieueHnsI MaKCHMalIbHON UTOPEIyKIINH
M 3aBUCETHh OT JKEJNaHWsS MAaIlMeHTKH COXPAaHUTH
(hepTHIIFHOCTh U MOXKET BKIJIIOYATh THCTEPIKTOMHIO,
JIBYCTOPOHHIOIO aJIHEKCIKTOMHUIO, OMEHTIKTOMHUIO, a
TaK)Ke yJaJIeHHEe BCEX BHUJIMMBIX OIYXOJIEBBIX Y3JIOB
[10]. B nocneonepaunoHHOM NepUOAE IPU TOPMOH-
MTO3UTHBHBIX OITyXOJISIX JIsi KOHTPOJIS 3a00IeBaHus,
0COOEHHO TIPY HAJIMYUHM OCTATOYHBIX OIyXOJeH, MO-
JKeT OBITh PEKOMEHIOBaHa TOPMOHAIFHAS TEPaITHs.
Taxoke TopMOHaATbHAS Tepanus MOKa3aHa MalueHTaM
¢ HeorepaOeIbHON OMYXOJIBIO JIJISl TIOBBIIICHUS €
Pe3eKTabeNbHOCTH B TIPEONIEPALIIOHHOM TTEPHOIE.

Heo0xoaumMo yunthiBath, uto 6onbHbiM AT1JT pe-
KOMEHAYETCs I0JITOCPOYHBII MOHUTOPHHT C LENbIO
paHHEW NUAarHOCTUKHU peuuauBa. B ciydae pennau-
BUPOBaHUS 3a00JIeBaHMs TIEpe]] BHIOOPOM TaKTHUKH
JIe4eHUs1 0053aTeITHHO HEOOX0TMMO MOP(OIOTHIECKOE
MOATBEPIKICHUE TUarH03a, B YaCTHOCTH JUIS MCKITIO-
YeHUS HAJIMYWS 3JI0Ka4eCTBEHHOTO mporecca. [Ipu
penuInBe B 3aBUCMOCTH OT KIIMHUYECKOW CUTYallnu
MAIEHTY TAK)KE MOXKET ObITh PEKOMEHI0BAHO JIMHAMH-
Yyeckoe HaOIIoJICHUE, XUPYPrUIeCcKOe BMEIIATEIbCTBO
W/WIIK ITATEIbHASI TOPMOHANBbHAs Teparnus [19].

B npencraBieHHOM KIMHMYECKOM HAOMIOACHUH
CPOYHOE MHTpaoNepalnoHHOE MOP(OIOTUYECKOE
HCCIIEI0BaHKE TTO3BOJIMIIO OKOHYATEIBHO ONPEETUTh
00BbeM OMepaTUBHOTO BMEIIATENbCTBA U JAOCTHYb
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MaKCHUMAaJIbHO BO3MOKHOU nuTopeaykuuu. Ilpu mo-
CJIEYIOIIEM IIJIAHOBOM MOP(OJIOTHIECKOM UCCIIEIO0-
BAaHHHU B OITyXOJIU BBISBIICHA SKCIPECCHSI PELICITOPOB
3CTPOreHa U MPOreCcTEPOHA, YTO MOCITYKUIIO IIOBOJIOM
K Ha3HAYEHUIO TOPMOHAJIBHON TE€panuu COBMECTHO
C TIIATEIHHBIM THHAMHUYCCKUM HAOTIOACHUEM IS
YAYUIICHUS BO3MOKHOCTH KOHTPOJIS 3a00JIeBaHUS.
Buny ocobennocreii reuenust JI1JI u HekoMIutaeHT-
HOCTH MAIIMEHTKU MIPH MOCICTYIOMIEM TUHAMIYECKOM
HaOIOICHUN OBLT BBISIBICH PELUINB 3a00JIeBaHUS,
MOTPeOOBABIINY TTOBTOPHOTO OMEPATHBHOTO BMe-
IATENbCTBA MO MPUYMHE HAJTUYUSI CUMITOMATUKH.
[Tocnemytromee codmoneHNE TOPMOHATIHLHON TEpATUN
MAIUEHTKON MO3BOJIMIIO TOCTHYH CTaOMIIN3aNNH 3a-
0OJICBaHUS C YUETOM €TI0 MECTHOTO PEITUIMBA.

3akiarouenue

JlucceMHMHUPOBAaHHBIM EPUTOHEAIBHBIN JIEHO-
MHOMAT03 — PEAKOE, CIOKHO TUArHOCTHUPYEMOE 3a-
OoeBaHNe, 3a4aCTYIO ITPOTEKAIOIIEe OECCUMITTOMHO.
Hecmotpst Ha 1oOpokadecTBeHHbIE MOP(OIOTHUECKUE
xapakrepuctuku, HI1JI oranyaercs CKIOHHOCTBIO K
pEeUMIUBUPOBAHUIO, & TAKXKE BO3MOKHBIM PHCKOM
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CBEAEHUA OB ABTOPAX

CunakoBa 3a1nHa AcjIaHOeKOBHA, OHKOJIOT OTJENICHUS PEKOHCTPYKTHBHO-TIIIACTHYECKOM THHEKOJIOTuH 1 oHKoioruu, HUU yponoruu
¥ MHTEpBEeHIIMOHHON paanonorud uM. H.B. Jlonarkuna — punman GI'BY «HanuoHanbHbBI METUIIMHCKUI HCCIEIOBATENbCKUN LIEHTP
pazuonorun» Munszapasa Poccun (1. Mocksa, Poccust). ORCID: 0009-0007-2024-9064.

bapanoBa AHresuHa AJieKCaAaHAPOBHA, OHKOJIOT OTAEIEHHs PEKOHCTPYKTUBHO-TUIACTHUECKOW THHEKOJIOTHU 1 oHKosoruu, HUU ypo-
JIOTHH ¥ MHTEPBEHUMOHHOH panuonorun uM. H.B. Jlonarkunaa — pumman ®I'BY «HaunonanbHbIH MEAUIIMHCKHAN HCCIEA0BATEIBCKHINA
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NYYEBASA TEPANMUA B NEYEHUU
MECTHOPACINPOCTPAHEHHbLIX TUMOM:
KMMHUYECKUWN CITYYAN

K.C. MakapogBa', H0.B. N'ymeHeukas', 3.M. CanumoB’, A.10. YcaueBa',
T.A. ArababsH', C.A. UeaHoB"?, A.[l. Kanpun?3*

"MPHL, nm. A.®. Ubiba — cdounnan ¢rey «HMWL paguonorum» Muxsgpasa Poccun
Poccus, 249031, r. O6HMHCK, yn. Mapwana »Xykosa, 10

20IAQY BO «Poccuiickuii yHMBepcuTeT apyx6bl Hapogos um. Matpuca Jlymymob!»
Poccus, 117198, r. Mocksa, yn. Muknyxo-Maknas, 6

3oIreY «HMWL, pagunonoruny» MuHaapasa Poccum

Poccus, 249036, r. O6HuHCK, yn. Koponesa, 4

‘MHWOW um. N.A. l'epuena — counuan rey «HMWL paguonorum» Munsgpasa Poccum
Poccus, 125284, r. MockBa, 2-11 BoTkuHckuin npoesa, 3

AHHOTauuA

AKTyanbHoCTb. TVMOMa — OMyXOnb M3 3NUTENUanbHbIX KNETOK BUITOYKOBOM xenesbl. B cnyyasix, korga
MonHoe yganeHue onyxonu HEeBO3MOXHO M3-3a ee MECTHOrO pacrnpoCTpaHeHusi, LenecoobpasHo npose-
[EeHVe HeoabloBaHTHOW Tepanuu, KoTopasi MOXeT BKIYaTb XMMUOTEPANUIo, NyYeBy0 Tepanuio Unu mx
koMbuHauuo. OnucaHmue knuHUYeckoro cny4as. MauneHt K., 41 rog. B mapte 2022 r. ycTaHOBNEH auva-
rHo3: Tumoma, Tnun B3, cT3NOM1a, IVA cT. Mo gaHHbIM KoMnbioTepHOM ToMmorpadum ot 18.02.22: onyxonb B
nepegHem otgene cpenocteHus, pasmepamm 12,0x8,0x14,5 cm, ¢ pacnpocTpaHeHNEM Ha NpaBoe Nerkoe u
nepukapz, KOMnpeccuen KpynHbIX COCyaoB; eAMHNYHbIE y3noBble obpasoBaHus no nnespe. C 19.03.22 no
26.05.22 npoegeHo 4 uukna nonuxmmuotepanuu (MXT) CAP. C 9.08.22 no 24.11.22 — 6 kypcos 1XT atono-
3ug + umcnnatuH. Ctabunusaums. B siHeape 2023 r. camocTtosiTenbHo obpatunca 8 MPHL, nm. A.®. Libi6a,
npoBeeH OHKONOrMYeCKMin KoHcunmnymM. C y4eToM pacnpocTpaHEHHOCTU OMyXOMEBOro NpoLiecca Xmpypruye-
CKOe neyeHne He nokasaHo, pekoMeHOoBaHo nposeaeHue nyyeson Tepanun. C 16.02.23 no 3.04.23 npo-
BeEH KypC KOH(POPMHOWM ANCTAHLIMOHHOW fNy4eBoO Tepanuy Ha obnacTb OMyxonu CpeaoCTEHUS B pexnme
TpaguumoHHoro dpakumoHuposaHus, COL 60 p. JleueHne nepeHec yooBneTBopuUTenbHO. [1py KOHTPONBHOM
obcrnefoBaHny — yMeHbLUEHWE Pa3MeEpPOB OMyXONnu C AOCTUXEHNEM pe3ekTabensHocTu. C y4eToM Nonoxu-
TENbHOW AUHAMWKW NOCIE Ny4eBoii Tepanum, yaoBNEeTBOPUTENBHOIO 06LLENO COCTOSIHMSA 1 BO3pacTa naumneHTa
NPUHATO peLLeHne 0 NpoBeaeHun onepaumu. 15.09.23 BbINnonHeHo yaaneHre HOBOOOpa3oBaHWs CpefocTeHUs!
C pes3eKkumert n NNacTuKon nepukapaa, BEpXHsIst U cpeaHsist No6aKToMusi, NpeLmn3noHHoe yaaneHne obpaso-
BaHWI napueTanbHo nnespsbl. Mpu KOHTPONbHOM 06cnenoBaHnK B okTabpe 2024 r. — nporpeccupoBaHue B
BMAE Y3noBbIx 06pa3oBaHuii No gnadparmansHol nnespe cnpaea. [poBeaeH OHKONOTMYECKUIA KOHCUINYM,
pekoMeHaoBaHa XMMmUoTepanusl nemeTpekcenom. B HacTosiee BpeMs cOCTOsiHME MaumMeHTa yaooBMeTBO-
puUTENBLHOE, OH NPOJOMKaeT paboTaTb, coumManbHO akTUBEH. 3akmntoyeHue. MpumeHeHe UHOYKUNOHHON
XMUOTEPANUM 1 Ny4EBON Tepanuu Npu MeCTHOPACMNpPOCTPaHEHHbIX Hepe3ekTabernbHbIX TUMOMax Mo3BO-
NSIET NOBbLICUTb BO3MOXHOCTb MOJHOMO yAaneHust onyxonu, 4YTo, B CBOK o4Yepedb, MOXET cnocobcTBoBaTb
yNyuLIEHWIO pe3ynbTaToB NeveHns. PegkocTe naTonornm n oTCyTCTBUE CTAHAAPTHLIX NOAXOAOB K NEYEHMIO
MECTHOPaCNPOCTPaHEHHbIX OMyXOrnen TUMyca OnpefdensitoT akTyanbHOCTb Npobrnembl U HeO6XOAMMOCTb
ONTMMAIbHOIO PELLEHNS O TaKTUKE NEYEHUS B KaXO0M KITMHUYECKOM CryYae.

KnroyeBble cnoBa: MecCTHopacnpocTpaHeHHass TUMOMa, nyveBas Tepanus, UHOYKUMOHHaA Tepanus.

#=7 MakapoBa KceHus CepreeBHa, mks.40@mail.ru
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RADIATION THERAPY FOR LOCALLY ADVANCED THYMOMA.
A CASE REPORT

K.S. Makarova', Yu.V. Gumenetskaya', Z.M. Salimov', A.Yu. Usacheva’,
T.A. Agababyan', S.A. lvanov'? A.D. Kaprin?3#

'A. Tsyb Medical Radiological Research Centre — branch of the National Medical Research Radiological
Centre, Ministry of Health of Russia

10, Marshala Zhukova St., Obninsk, 249031, Russia

2P. Lumumba Peoples Friendship University of Russia

6, Miklukho-Maklaya St., Moscow, 117198, Russia

3National Medical Research Radiological Centre, Ministry of Health of Russia

4, Koroleva St., Obninsk, 249036, Russia

4P. Hertsen Moscow Oncology Research Institute — branch of National Medical Research Radiological
Centre, Ministry of Health of Russia

3, 2nd Botkinsky proezd, Moscow, 125284, Russia

Abstract

Thymoma is a tumor originating from the epithelial cells of the thymus. In cases when complete removal of
the tumor is not possible due to its local spread, induction therapy, including chemotherapy, radiotherapy,
or chemoradiotherapy, is administered to improve respectability. Case presentation. We present a case of
a 41-year-old male who was diagnosed with IVA type B3 thymoma (cT3NOM1a) in March 2022. Computed
tomography (18.02.22) revealed a tumor in the anterior mediastinum measuring 12.0%x8.0x14.5 cm with
spread to the right lung and pericardium, compression of large vessels; single nodular lesions along the
pleura. From 19.03.22 to 26.05.22, 4 cycles of polychemotherapy with CAP were administered. From 9.08.22
to 24.11.22, 6 cycles of chemotherapy with etoposide + cisplatin were administered. Stable disease was
observed. In January, 2023, the patient visited A. Tsyb MRRC for a consultation with oncologists. Surgery
was not considered as a suitable treatment option due to the spread of the disease, and radiation therapy
was recommended. From 16.02.23 to 3.04.23, a conformal external beam radiation therapy was delivered to
a mediastinal tumor to a total dose of 60 Gy. The treatment was well tolerated. A control examination showed
tumor size reduction meaning the tumor can be surgically removed. Considering positive response to radiation
therapy, satisfactory performance status and age of the patient, a decision to perform surgery was made. On
September 15, 2023 the mediastinal tumor was removed with pericardial resection and its reconstruction, upper
and middle lobectomy, and precision removal of parietal pleural lesions. A follow-up examination (October
2024) revealed disease progression with the appearance of nodular lesions along the diaphragmatic pleura
on the right. Chemotherapy with pemetrexed was administered. Currently, the performance status of the
patient is satisfactory and he is socially active. Conclusion. Induction chemotherapy and radiotherapy for
locally advanced unresectable thymoma can increase the feasibility of achieving complete tumor resection,
thus improving treatment outcomes. The rarity of these tumors and the lack of standard approaches to the
treatment of locally advanced thymic carcinomas determine the relevance of the problem and the need to
make an optimal decision on treatment tactics in each specific clinical case.

Key words: locally advanced thymoma, radiation therapy, induction therapy.

Beenenne

Tumoma — oryXoJb, TPOUCXOAAIIAS U3 AIUTEIH-
AJBHBIX KIIETOK BHJIOYKOBOM kene3bl. [1o maHHBIM
kanuep-peructpa CIIIA, yactoTa ee BcTpeuaeMoCcTu
cocrasiser 0,13-0,15 wa 100 TwIC. Hacenenus [1].
Hannoe 3aboneBanue cocTtaBisieT okono S0 % mep-
BUYHBIX HOBOOOPA30BaHUH MEPEAHEr0 CPeAOCTeHUS
y B3pocibiX. [Iuk 3a0oieBaeMOCTH MPUXOAUTCS HA
Bo3pact 40—60 snet. [ TMMOM XapakTepHbI MEJJICH-
HBIA pOCT ¥ MECTHOE PACIPOCTPAHEHNE OITyXOJIH; OT-
JalieHHbIe TMM(OTEHHBIE U TeMaTOTCHHBIE METaCTa3bl
BCTpEYalOTCs peaKo. B Tpetu ciyuaeB 3a0oneBaHue
MpoTeKaeT OECCUMITTOMHO M OOHAPY KUBAETCS CITydai-
HO TIPH PEHTTEHOTpa(hUIECKUX NCCIICAOBAHUSIX.

OOIenpUHSITON KIMHUYECKOH Kiaccu(UKaIue
THUMOM, OCHOBAaHHOM Ha OLICHKE paclipoOCTPaHEHHOCTH

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(3): 190-197

OILyXOJICBOTO IIpOLECcca, SIBISETCs Kilaccu(uKanus
Masaoka—Koga [2]. B nocnennue roipl st cTajiu-
pOBaHMA TaKke NPUMEHSIOT Kiaccupukanuo TNM
(MexnyHapoaHasi KinacCU(pUKALUS CTAIUN 3JI0Ka-
9eCTBEHHBIX HOBOOOpa30BaHMUI), OCHOBAaHHYIO Ha
00BEMHEHHBIX TaHHBIX M e TyHapOIHON I'PYIIIIBI 110
M3YYCHUIO olyxolieil BuioukoBoii xene3sl (ITMIG) n
MextyHapOoIHOM aCCOLMALNH 110 U3YUIEHHIO PaKa JieT-
koro (IASLC) [3]. TumoMBI TEMOHCTPUPYIOT IIHUPO-
KyI0 BaprabeIbrHOCTh MOP(OIOTUIECKOTO CTPOCHHUS
1, COTJIACHO TMCTOJIOrnYeckoil knaccupukanuu BO3
(BcemupHo#i opranuzanuu 3apaBooxpaHeHus) (5-s
penaknus ot 2021 r.), X mOAPaA3AENAIOT Ha 5 THTIOB!
A, AB, B1, B2, B3 [4]. Tumoms! Tutia B 6011€€ CKITOH-
HBI K pelMIUBaM U 4Yallle BCTPEYaloTCs Ha MO3HUX
CTaJUAX 10 CpaBHEHUIO ¢ TUnamu A u AB.

191



CASE REPORTS

OCHOBHBIM METOJIOM JICUYCHUS THUMOM SIBIISICTCS
XUPYPrUYECKUM, 3aKIIF0YAtOUIUIICS B TIOJTHOM Yyaje-
HUU orryXoni B 00beme RO-pesexmiu. PagukansHoe
XUPYPrHUECKOE JICUCHHUE SIBJISETCS Haubojee 3Ha-
YUMBIM MPOTHOCTUYECKUM (PAKTOPOM OTHAJIICHHOMH
oOmieit u 6e3pennInBHON BbDKHBaemocTtu [5]. On-
HaKO B PsJI€ CITyYaeB M3-3a OTCYTCTBUS CHMIITOMOB
Ha PaHHHUX CTAAMSIX 3a00JIeBaHNE BBISBIISIIOT MTO3THO,
KOTJ/Ia OITyXOJIb YK€ Hepe3ekradenbHa. B ciyuasx,
KOTJIa TIOJTHOE Y/IAJIeHHE OITyXOJIH HEBO3MOXKHO H3-32
€€ MECTHOTO pacipoCTpaHeHHs, IIeJIecoo0pa3Ho pac-
CMOTpPETh Ha3HAUCHUE HEOATHIOBAHTHOMN TEPAITUU TSI
CHIDKCHHUSI CTAJTUH U JIOCTHIKCHUS PE3EKTa0CIBHOCTH.
OO0OBbeM HEOAIBIOBAHTHOIO JI€YEHUS MOXKET BKIIIOYATh
XHUMHOTEPAITNIO, JTYIEBYIO TEPAITHIO HITH HX KOMOWHA-
ruto. OTHAKO 10 HACTOSIIETO BPEMEHH HE TTPOBEICHO
PaHJIOMHU3UPOBAHHEBIX HUCCIEAOBAHUMN MO TaHHOMY
BOIIPOCY ¥ ONTHUMAaJIBHBII 00beM HE0aJbIOBAHTHOM
TepaIruy He OTpe/ieNieH. Y YUThIBasl BBIIIECKa3aHHOE,
AKTyaJbHOCTHh MPOOJIEMBI JICUCHHSI MECTHOPACIIPO-
CTpaHEHHBIX HEPE3eKTaOCIbHBIX THMOM HE BbI3bIBACT
COMHCHHUM.

Kinununueckuii cayqai

Hayuenm K., 41 200. 1o nosody 6onu «xonowe2o»
xXapaxmepa 6 epyoHoM omaoene HO360HOUHUKA 8 OKM -
ope 2022 2. obpamuiics 3a MEOUYUHCKOU NOMOUbIO NO
mecmy oicumenvemea. Knunuueckas cumyayusi pac-
YeHeHa Kax nposigienue 0CmeoxoHopo3a, npogedena
mepanusi, 6e3z appexma. B sineape 2022 2. nepenec
HO8YI0 Koponagupychuyio ungexyuio (COVID-19),
10 HOBOOY UYe20 Oblia 6bINOIHEHA CRUPATbHASL KOM-
NbLIOMEPHAS MOMOCPADUSL OP2AHO8 SPYOHOU KIemKU
(CKT OI'K) (puc. 1). Panee, 6 meyeHue HecKONbKUX
Jem, nayuenm He GblNOIHAL PEeHM2eHOLOSULECKOe
uccneoosanue OI'K.

Tayuenm obpamuncst 6 OHKOIO2UYECKUL YeHmp,
20e 02.03.22 noo Y3-kommponem 6pinoiHena mpenam-
buoncusi 0bpazoeanus nepeonezo cpedocmenus.
Mopdgonoeuueckoe uccneoosanue (04.03.22): ¢pae-
MEHMbL INUMENUATLHOU ONYXOAU COTUOHO20 CMPOe-
HUSL ¢ HUSKUM KJIeMOUHbIM HOTUMOPPUIMOM, C1AO0
BHIPANCEHHBIM OUPDDY3HLIM TUMPOYUMAPHBIM UH-
Gunompamom, gueypvt Mumosza He onpedeniromcs.
Hmmynocucmoxumuueckoe ucciedosanue: ooujuil
yumoxepamun (AE1/AE3) nonoscumenen 6 kiemkax
onyxonu. Jlumgpoyumapnwii unguiompam npeo-
cmaenen CD5-nosumusnvimu, TdT-nozumusenvimu
T-xknemxamu. 3axnouenue: mumoma, mun B3.

Yemanoenen ouacros: Tumoma, mun B3, cT3NOMla,
IVA cm. Cumnmomos muacmenuu He ommeyero. C
19.03.22 no 26.05.22 nposedeno 4 yuxia noauxu-
muomepanuu (IIXT) no cxeme CAP (yucnaiamumn,
0okcopyouyun, yuxknogocamud). Ilpu konmponsnom
obcnedosanuu — cmadunuzayus. 12.07.22 evinonmnena
MOPAKOMoMUsL CNPABA, NPOYecc NPUHAH Hepe3eKmd-
OenvHbLM, 6bINOIHEHA OUONCUS 00PA308AHUS NIEBPbI.
Tucmonoeuueckoe uccnedosanue (19.07.22): mema-
cmaz mumomvl, mun B3, 6 napuemanvbnyio niespy.
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Mamepuan onyxoau cxo0H020 MOpPhoIoULecKO20
CMPOEHUsL C paHee 838MbLM OUONMAMOM.

C 09.08.22 no 24.11.22 nposedeno 6 kypcos [IXT
no cxeme: smonosud 100 me/m?, ¢ 1-3-it Onu + yu-
cnaamun 75 me/m?, 6 1-ul denv, yuxia — 21 oenv. Boi-
nonuena konmponvnasi CKT OI'K (puc. 2). Koncunuym
om 01.02.23 — yuumulieas cmabunuzayuio npoyeccd,
PEKOMEHO08aHO HAOI0OCHUe.

B ansape 2023 . camocmosmenvrho obopamuincs
6 Meduyurckutl paduonocuyecKuti HayuyHvill YeHmp
(MPHIL]) um. A.®. [{viba, nposeden OHKOIOSUHECKULL
koncunuym. C yuemom pacnpocmpaueHHocmu npo-
yecca xupypeuueckoe jeyenue He NOKA3ano, peKOMeH-
008aHA NONBIMKA NPOBEOEHUs. KVPCA OUCTNIAHYUOHHOLL
JyYesol mepanuu Ha 001acms ONYyXoau mumycad.

C 16.02.23 no 03.04.23 nposeden kypc kongopm-
HOU OUCMAHYUOHHOU JIyYeBOU mepanuu Ha 0o1acmo
onyxonu cpedocmenus. Obvem UOUMOU ONYXONU
(GTV) cocmasun 532 cm’. B pesynomame O0ozume-
MPULECKO20 NAAHUPOBAHUS OOCIUSHYMO Cledyioujee
NnoKpwimue nianupyemozo oovema oonyuerus (PTV) —
D95 % = 95,3 %. Jleuenue nposedeno Ha TUHENHOM
yckopumene anekmporos Varian TrueBeam ¢ npume-
HeHueM MexXHON02UU pOMayuOHHOU J1y4esol mepanuu
¢ mooynayueli unmencuenocmu uziyuenus (VMAT),
edHCeOHeBHOU 00beMHOU GU3YaAIU3AyUell MUULeHU
(CBCT) 6 pesicume mpaduyuonnoco ppakyuoHupo-
eanus, pazosas ouaeosas 0oza 2 Ip, 1 pas 6 Oenv,
edicednesto, 5 onetl 6 neoenro, 0o COL 60 I p. Jleuenue
neperec yoogiemsopumenvro. OmmeueHo pazsumue
ocmpoeo nyuesozo nueemonuma Il cmenenu (RTOG
(Amepuxanckas oHKoLO2UYECKAS: 2PYNNA O paoud-
yuonnou mepanuu), CTCAE v. 5 (Obwue kpumepuu
MEePMUHONIO2UU HENHCETANETbHBIX SAGTIEHUL, 8epCus 5),
nposedeHd KOHCeP8AMUHAs MepPanusi ¢ NOLONCUMEb-
HbIM 2¢hghexmom.

Yepes 1 mec nocne nyuesol mepanuu 6bINOIHEHA
xonmponvnas CKT OI'K, npu xomopoil ommeueno
YMeHbueHue pasmepos onyxoau (puc. 3). Pexomen-
006ano Habnrodene, NPoOONCeHA MePAniusi OCMpPO2o
JIYUe8020 NHEBMOHUMA.

B cenmsabpe 2023 e. noemopuo nposeden OHKO-
noeudeckutl koncuauym. C yuemom noaoxicumenbHou
OUHAMUKY NOCTe NIy4edol mepanuu (YMeHbuleHue
pasmepos onyxoau ¢ 00Cmudicenuem pezexmabdensb-
Hocmu), y0081eme8OpUmMenbH020 00ue20 CoOCMOosHUL
u 803pacma nayueHma npUHAmMo peuleHue o nposeoe-
HUuu xupypeudeckoeo nevernus. 15.09.23 ¢ MPHIL] um.
A.D. [[vib6a evinonneno xupypeuieckoe ieueHue — cmep-
HOMOPAaKomomus cnpasd, yoaieHue Ho8000pa308aHUs.
cpedocmenus ¢ pesexkyuet 1 nIACmMUKoll nepuxkapod,
Ppe3exyusi npagoco OUAPPacMarbHO20 Hepad, GePXHSIsL
U CPeOHSsL TOOIKMOMUS C ANUKATILHOU NTIeBPIKMOoMUeL],
npeyU3UOHHOE YOaieHue 00pa308aHUll NAPUEMATbHOU
niespul.

Mopdgonoeuueckoe zaxniouenue (27.09.23): mop-
ghonoeus onyxonu He npomugopeuum mumome mun B3
¢ mepanesmuueckum namomopposom Il cmenenu no
Jlasnukogotl — 6 onyxonu odowupHsie ouazu Guopo-
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ala

6/b
Puc. 1. CKT opraHoB rpygHOW NonocTu ¢ KOHTpacTHbIM ycuneHvem (18.02.22). Onyxonb B nepeaHeM oTaerne cpefocTeHns, pasmepamu
12,0x8,0%x14,5 cm, C pacnpoCcTpaHeHNEM Ha BEPXHIOH, CPEAHIOK 0N NPaBoro ferkoro, ¢ MHBa3nen B nepukapa, KoMmnpeccuen

BEPXHEN Moo BeHbl, NpaBoro npeacepansi, NpaBon Nero4yHon apTepumn, BEpPXHen Nero4yHon BeHbl; eANHUYHbIE y3noBble

obpazoBaHusi Mo xo4y 3afAHel KocTanbHOM 1 AnadparmanbHol nneBpbl cnpasa, pasmepamu 4o 20x13 M.
[MpumeyaHne: pucyHOK BbINOMHEH aBTOpaMm

Fig. 1. CT scan of the chest organs with contrast enhancement (18.02.22). Tumor in the anterior mediastinum measuring

12.0x8.0x14.5 cm and spreading to the upper and middle lobes of the right lung, with invasion of the pericardium, compression

of the superior vena cava, right atrium, right pulmonary artery, and superior pulmonary vein; single nodular lesions measuring
to 20x13 mm along the posterior costal and diaphragmatic pleura on the right. Note: created by the authors

ala

6/b
Puc. 2. CKT opraHoB rpyaHoi nonoctu ¢ KOHTpacTHeIM ycunennem (20.01.23). Mpwu koHTponbHoM KT-nccnegosaHum onyxosnb
B NepegHeM oTaerne cpenocTteHnsi 6e3 3Haunmmoro nameHeHus pasmepos (11,4x7,5x13 cm), yanoBble o6pa3oBaHus Mo Xoay 3aHewn
KocTanbHOM 1 AnadparManbHON NNeBpbl CpaBa, NPEXHUX Ppa3MepoB U KONMYECTBa, NOsIBNEHUE BbINOTa B NPaBoi NiesparbHon

nonocTun. I'IpmmeanMe: PUCYHOK BbINOJIHEH aBTOpaMu

Fig. 2. CT scan of the chest organs with contrast enhancement (20.01.23). Tumor in the anterior mediastinum without significant
changes in size (11.4x7.5x13 cm); nodular lesions along the posterior costal and diaphragmatic pleura on the right are of the same size
and number; appearance of effusion in the right pleural cavity. Note: created by the authors

ala

6/b

Puc. 3. CKT opraHoB rpygHOW NonocTu ¢ KOHTpacTHbIM ycuneHuem (5.05.23). Mpu koHTponbHOM KT-MccrnenoBaHn OTMEYEHO YMEHb-
LLUEeHVe pa3MepoB OMyxonu B nepedHeM otaerne cpegocteHns ao 9,8x6,0x11,0 cm, y3noBbix o6pa3oBaHuii Mo xoay KOcTarnbHOM 1 ava-
dparmanbHou nnespbl cnpasa — 40 18%x9 MM, NosiBNEHNe HTePCTULMANbHBIX U3MEHEHWUI, YHaCTKOB MHAMMLTPaLMM NTIEFOYHON TKaHN B
npaBoM Nerkom (NposiBfIeHNst OCTPOTo JIy4eBOro MHEBMOHWTA) Y YMEHbLLEHWE KONUYeCTBa XUAKOCTU B NPaBo NneBparnbHON NonocTu.

MpuMeyaHue: pucCyHoK BbINOSHEH aBTOpaMM
Fig. 3. CT scan of the chest organs with contrast enhancement (5.05.23). Decrease in the tumor size in the anterior mediastinum to
9.8x6.0x11.0 cm, and decrease in nodular lesions along the costal and diaphragmatic pleura on the right to 18x9 mm; appearance of
interstitial changes, areas of lung tissue infiltration in the right lung (manifestations of acute radiation pneumonitis) and decrease in the
amount of fluid in the right pleural cavity. Note: created by the authors
CUBWPCKIM OHKONMOTMMYECKUWM XYPHAT. 2025; 24(3): 190-197
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ala

A

6/b

Puc. 4. CKT opraHoB rpyaHoW KneTku ¢ KOHTpacTHbIM ycuneHvem ot 03.10.24 (puc. 6), npu cpaBHeHun ¢ KT-gaHHbiMm oT 12.03.24
(puc. a) — nosiBrNeHne y3noBbIx 06pa3oBaHWi No AvadparmanbHov nreBpe cnpasa (CTpenku). NprmedaHne: pYCyHOK BbINMOMHEH aBTopaMu
Fig. 4. CT scan of the chest organs with contrast enhancement (03.10.24). Comparison of CT data obtained in March, 2024 (figure a)
with CT data obtained in October, 2024 (figure b) shows the appearance of nodular lesions along the diaphragmatic pleura on the right
(arrows). Note: created by the authors

3a, nonsi pubpuna, onyxoiv epacmaem 6 nepuxapo,
napuemanbrylo u 8UCYEPaibHylo nieepy. B uemvipex
NepUOPOHXUANLHBIX TUMPDAMULECKUX Y3IAX ONYXOAU
He oonapysceno. Kpas pezexyuu donegvix 6poHxo6 u
€OCY006 UHMAKMHBL.

IIpooonsiceno ounamuyeckoe nabnrodenue 3a
nayuenmom. Ilpu xonmponbHom ob6credosanuu 6
oxmsope 2024 2. 3apecucmpupo8ano npocpeccuposa-
HUe — NosiGNIeHUe Y3108bIX 00PA3068aHUll NO Juappae-
MmanvHot niespe (puc. 4). Ilposeden onkonozuueckul
KOHCUNUYM, PEKOMEHO0B8AHA NPOMUBOONYX0Ne8asl
J1eKApCMEEeHHAs. mepanusi OKmMpeomuoom, 00HAKO
C yuemom omcymcmeusi IKCNpeccuu peyenmopos K
comamocmamuny (mun 24, 5) npunsimo peuierue o
NPOGeOeHUU XUMUOMEPANUU NO cxeMe: NeMempeKceo
500 me/M?, snympueenno, 1-ui Oenv, Yuki — KAHCObII
21-1i Oenp.

B nacmosiwyee epems cocmosinue nayuenma yoo-
enemeopumenvroe, on npodondcaem pabomams,
COYUATLHO AKMUBEH, HAXOOUMCSL 8 NPOYECCe PEKOMEH-
008aHH020 KYPCA 1eKAPCMBEHHOU MePanuu.

Obcy:xnenue

OnTuManbpHas TaKTUKA JICYCHHUS] MECTHOPACHIPO-
CTpPaHEHHBIX OMYXOJeH TUMyca A0 HACTOSIIETO Bpe-
MEHU He ompezeneHa. PaqukambHOe XUpyprudeckoe
JIYCHNE UMEET PelIaroiiee 3HaYCHUE TS YTy UIIICHUS
MporHo3a 3a00seBanus, HO AocTmxkeHne RO-peseximm
MOXKET OBITh 3aTPYJAHEHO HU3-32 NHBA3UHU B OKPYXKaro-
e CTPYKTYPHL. B Takux ciydasx WHIyKIIMOHHAS
Teparnws UrpacT BaXKHYIO POJb B CHIKCHUH CTAIUU
OITyXOJIU ¥ 00ECIICYCHUU BOBMOXKHOCTH €€ XUPYypruye-
CKOTO ynalieHus. B Hacrosiiee BpemMsi XuMuoTepanus
SIBIISIETCSl HanOoJlee MIMPOKO HMCIIONIB3YeMON WHAYK-
LIMOHHOW Teparnuen Npyu MeCTHOPACIPOCTPAHEHHBIX
TUMOMaX, TIPY TOM CTaHIaPTHBIM TTOJXOIOM SIBIISIOT-
Cs1 CXeMBI JICUCHHUS Ha OCHOBE MPENaparoB IJIaTHHBI U
AHTPALUKINHOB [6]. B mpeacTaBieHHOM KIMHUYECKOM
cily4ae MHAYKIIMOHHAS XUMHUOTEpaIus He TpUBeIa K
3HAYMMOMY U3MEHEHHIO 00heMa OITyXOJIH HIIH YMEHbB-
LICHUIO CTETICHU MHBA3UU B OKPYXKAIOUIUE TKAHU U
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HaMU OBUIO MPUHSTO PEUICHHE O MMPOBEIACHUU Kypca
JUCTAaHIMOHHOU JTy4YeBOH Tepanuu.

IIpuMeHeHue Ty4eBOM U XMMUOIY4YEBOM Tepanuu
(XJIT) B kauecTBEe HEOATHIOBAHTHOM Tepanuy MeHee
pacmpoctpaneno. [lo nanusIM aHanM3a, MPOBEACHHO-
rO C UCHOJNBb30BaHUEM 0a3bl JaHHBIX EBporeiickoro
o0I1ecTBa TOpaKaIbHBIX XUPYProB, TOIbKO 1 % maru-
enToB (12 3 2030) momy9anu THCTaHIIMOHHYIO JTyde-
Byt0 1 3 % (57 u3 2030) — XUMHOITY4IEBYIO TEPAMTUIO B
KaueCTBE MHAYKIIMOHHOH Tepanuu [7].

HemHorouncnennple MyOIUKaIiK, cOOOIIA0NINe
0 pe3ynpTarax MPUMEHEHHUS IMpenoneparnioHHON
JTy4eBOU TEpamuu, CAeNaHbl B 3M0Xy 2J[-IydeBoit
teparuu. Tak, E. Akaogi et al. [8] coobupum o 12
narueHTax ¢ onyxousaMu tumyca [II-1V craguu, mpo-
pacTaloIMMU B MarucTpajbHBIE COCYIbI, KOTOpPhIE
MOJIBEPIIIMCH Mpe/IoNepalluOHHON JTy4eBOM Tepanuu
B COJMl ot 12 no 21 I'p nBymsa mepenHe-3aJHUMHU
nosisiMU. B 3T0# KoropTe yacToTa NOJHOW pe3eKInU
cocraBwia 75 %. ['ucTonornyeckoe uccieaoBaHue
MTOCJICOTICPAITIOHHOTO MaTepraIa BHISIBUIIO BRIPAYKEH-
HBIH (pUOpO3 oryxonu y Bcex nanueHToB. M. Ribet et
al. [9] mpencTaBuUIM pPe3yNbTaThl PETPOCIEKTHBHOTO
aHanm3a JiedeHus 113 mamuenToB ¢ THMMOMOMH, 19 u3
KOTOPBIX MPOBEJIeHa npeaoneparmonHas 2J1-ny4yenas
tepanus. Y 10 (52,6 %) u3 19 manmeHTOB TOCTUTHYTA
nonHast peseknus. OOmiast S-IeTHss BBKUBAEMOCTh
cocraBuia 43,7 %. JlaHHbIE O TOKCUYHOCTH JICUCHUS
HE TIPEIOCTABIICHBI.

B 2014 r. R.J. Korst et al. [10] onyGiukoBaau
pe3ynbTaThl MPOCIEKTUBHOIO MHOTOIIEHTPOBOTO HUC-
cnenopanus 11 ¢asel ¢ mpuMeHeHHeM TpeaoTepanu-
orHOH XJIT 60IBHBIM ¢ MECTHOPACIIPOCTPAHECHHBIMHA
omyxoJiiMH TUMyca. B uccinenoanme BiiIoueH 21
MalKueHT, KOTOPBIM MPOBEJACHA MpeIonepaluoHHast
KOH(OPMHasI IUCTAHIIMOHHAS JTy4YeBast Teparus (B TOM
YHCIie C IPUMEHEHHUEM TEXHOJIOTHUH JIy9eBOU Tepartuu
¢ MomyisaIueit mHTeHCHBHOCTH m3nydeHus (IMRT))
1o COJI 4045 I'p B komOunanuu ¢ [IXT o cxeme:
nucmiatul 50 mr/m?, B 1, 8,29, 36-i1 quu + 3TOO3K
50 mr/m?, B 1-5 1 29-33-ii quu. Yactora RO-pesekmmu
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cocrasmia 77 %. Ilpu menuane HaOmoneHus 27 mec
BBEDKHBAaEMOCTH 0€3 TIPOTPECCHUPOBAHUS CPEH TTaIlH-
€HTOB, y KOTOPHIX ObLIA JOCTUTHYTA MOJTHAS PE3EKIIHS,
coctasuia 100 %.

Cxoxast yactora RO-pesexuu (80 %) nmocne uH-
nykuuoHHoH XJIT y manueHToB ¢ Oy XoasiMU TUMYCa
III-IVA ctagnu mo Masaoka rmpogeMoHCTpHpOBaHa B
uccienosanuu C. Wright et al. [11]. Jlecsitu 601bHBIM
(y 70 % — Tumoma, Tun b3) mpoBeneHa npegonepany-
OHHas KOH(OPMHAs TUCTAHITUOHHAS TyYeBast TEparus
(IMRT) no CO/] 33-49 I'p B KOMOMHAITUU C ABYMS
nukiIamMu mnatuHoconepxkamen [TXT.

Takum 00pazom, pe3yabraTbl HEMHOTOUMCIICHHBIX
HCCIICOBAaHUN O MPUMEHEHUU NMPEIONEPALMOHHON
XUMHUOJIYyYEBOU Tepanuu Npyu MECTHOPACIIPOCTPAHEH-
HBIX OIYXOJISIX TUMYCa JEMOHCTPUPYIOT BO3MOXKHOCTb
JIOCTHKEHHUSI BBICOKOTO YPOBHSI ITOJIHBIX pe3eKiuil. B
HaCTOsIIee BpeMsl IPUMEHEHHUE JTyuyeBOW Tepanuu B
CaMOCTOSITEITFHOM BapHaHTe B 00beMe WHITYKITHOHHOM
Teparuu MOXeT ObITh PACCMOTPEHO B OTPAaHMYEHHBIX
ciydasix, Korjua He Moxet ObITh npoeneHa [IXT. B
MIPEICTaBIEHHOM KIMHUYECKOM cilyyae Jy4eBasl Te-
parus mpoBeieHa B CAaMOCTOSITEIbHOM BapHaHTe, 00y-
CITOBJIEHHOM 00hEMOM U CPOKaMH paHee MPOBEICHHON
IIXT, npu 3T0M, HECMOTPSI HA BBICOKUI PUCK PA3ZBUTHS
ocnoxHeHui, Obua noasenena CO/L 60 I'p.

[Ipu HeonepabenbHBIX omyxo0msx TuMyca XJIT mo-
KeT ObITh IPUMEHEHA B CAMOCTOSITEIIbHOM BapHaHTE C
panukanabHbIME HamepeHuaMu. B 2020 . X.W. Fan et
al. [12] omyOnukoBanm pe3yabTaThl MPOCIEKTHBHOTO
nccnenoBanus 11 Gpaspl, B KOTOPOM POAHATUZUPOBAIIH
pe3ynbrarhl puMeHeHust camoctosaTeabHoi XJIT He-
Ppe3eKTadenbHBIX SMUTEHAIBHBIX OITyXoJel Tumyca. B
HCCIIeIOBaHHE OBLIH BKIIFOYEHBI 56 MallUeHTOB, U3 KO-
TOPBIX y 22 Obl1a THUMOMA, Y 34 — pak Tumyca. Y 14,3 %
naruenToB ycranonnena Il craaus, y 10,7 % — IVA
cragus, y 75 % —IVB cranus. Xumnonydesas Tepanust
MIPOBEJICHA B CIIEIYIONIEM 00beMe: Kypc KOH(POPMHOM
JIMCTAHIITMOHHOW JIy4yeBOM Tepanuu ¢ MpPUMEHEHHUEM
texaonorun IMRT B POJ] 2 I'p mo CO/] 54-60 I'p ma
¢one ITXT mo cxeme: 3Tomo3ua 75 Mr/m? + UCTIIATHH
25 mr/M?, B 1-3-ii qau u 29-31-i quu. Yacrora 00b-
EKTHUBHOTO OTBETA Ha JIEYCHHE JUISI BCEH TPYIIIBI CO-
craBuiia 85,7 %, 15 MallUeHTOB ¢ TUMOMOM — 81,8 %.
[Tpu menuane Hadmonenus 46 mec (7-101) S-netHss
00111as1 BEDKUBAEMOCTh cocTaBmiia 56,2 %. PasButue
octporo mHeBMonuTa I-11 crenenu ormeueno y 44,6 %;
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octporo 33o¢aruta -1l crenenu —y 46,4 %, 111 cte-
neHu — y 5,4 % nanuenToB. [lo3aHue ociaoxHEHMUS,
Takue kKak mueBMopuopo3 I-1I crenenn, orMedeHb y
30,3 % naruenTos, 111 crenenu —y 5,3 %; cTpuktypa
numieBoga —y 1 (1,8 %) mauuenta. OLeHka ocaoxKHe-
HUI J1eueHns mposezieHa coracHo kpurepusim CTCAE
v. 4. Ilpuaumas BO BHUMaHUE PACIPOCTPAHEHHOCTh
3a00JIeBaHMs Y NAIMEHTOB, BKIIOYCHHBIX B JIaHHOE
uccienoBanue (85,7 % —IV craaus), npeacTaBieHHbIC
PE3yABTaThI BRIIISASAT MHOTOOOCIIAIOLIMMHE, ITPU TPH-
€MJIEMOM YPOBHE TOKCUYHOCTH.

B npencraBieHHOM HaMU KIMHUYECKOM Cilydae
Kypc KOH(OPMHON AMCTAHIIMOHHON JIyueBOH Tepa-
nuu peanuzoBad 10 COJl 60 I'p, 4TO COOTBETCTBYET
panukambHOU m03e. OTHAKO MTPH OLIEHKE PEe3YIIbTaToOB
KOHTPOJILHOTO OOCIJIE/IOBaHMS, C YUYETOM OTBETa Ha
JIeYeHHE, MOJIOJIOTO BO3pacTa MalMeHTa U €ro yao-
BJIETBOPUTEIBLHOTO OOIIEr0 COCTOSIHMS, KOHCHIITYMOM
OBUIO IPUHATO PELIEHUE O NPOBEAECHUH XUPypIrUde-
CKOTO JICYEHHS C I[€JIbI0 MOBBIIIEHUS JOKAIHHOTO
KOHTPOJIS. YIaleHUe OIyXOJIH BBIOJHEHO B 00beMe
RO-pezexuuun. Yepes 13 Mec mocie 3aBeplieHus
JIeYeHUsI IPU KOHTPOJIBHOM O0CIIEeI0BaHUM JTaHHBIX
3a JIOKAJIbHBIN PelUIUB HE TIOIYYEHO, OJHAKO 3ape-
THCTPUPOBAHO MOSIBICHUE Y3JIOBBIX 00pa3oBaHUii IO
nuadparManbHO# TIIeBpe, YTO ObUIO PAaCEHEHO Kak
nporpeccupoBanue 3aboneBanus. OHKOIOTHYECKUM
KOHCHJIMYMOM PEKOMEH]IOBaHa MPOTHBOOITYXOJIeBas
JIeKapCTBEHHAs Tepamnus M, YYUTHIBasl OTCYTCTBHUE
AKCIPECCUU PEIECTITOPOB K COMAaTOCTaTHHY (THIT 2A,
5), IPUHSATO peLICHUE O IPOBEICHUN XUMHUOTEPAIIuu
nemerpexcenoM. B HacTosiiee BpeMs MalMeHT Ipo-
JIOJDKAET PEKOMEHJIOBAHHBIN KypC JIEKAPCTBEHHOU
Tepanuu, ero COCTOSHUE YIOBJIETBOPUTENIbHOE, OH
COLMAJILHO aKTUBEH, ITPOJIOJKAET PadoTaTh.

3akJaouenue

JleueHue MecTHOpacHpOCTPaHEHHBIX HEpe3eK-
TaOEIbHBIX THMOM OCTA€TCS CIOXHOW 3amadei.
Penkast BcTpeuaeMOCTh MATOJIOTMHM M BEChbMa 4acTo
0EeCCHUMIITOMHOE T€UCHHUE, CKIIOHHOCTh K PELUIUBAM
3a00JIeBaHUsI ONPEIEIISIOT aKTYaJIbHOCTh POOIEMbI 1
HEOOXOIMMOCTh MTPUHSATHUS ONITUMAIILHOTO PEIICHUS O
TAKTHKE JICUCHHSI B KOKIOM KIMHUYECKOM Clydae Ha
MC)K,ZII/ICIII/IHJH/IHapHOM OHKOJIOIT'MYCCKOM KOHCI/IHI/IYMC,
C TIOCTICTYFOIIIUM aHaJIM30M PE3yJIBTaToB.
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ME3OTEJINOMA BPIOLUUHBI.
LUTOPEAOYKTUBHAA OMNEPALUA U HIPEC

C.M. Koneika', A.A. AkcapuH'2, M.IO. Ba6eHko'

'BY «CypryTckasi oKpy>Hasi KnuHuyeckas 6onbHuLa»

Poccus, 628408, r. CypryT, yn. QHepreTukos, 24/2

2BY BO XMAO-tOrpbi «CypryTckuil rocyaapCTBEHHbIA YHUBEPCUTET»
Poccus, 628412, r. CypryT, np. JleHuHa, 1

AHHOTaUuA

AxTyanbHocTb. Me3oTennomMa 6ptoLnHbI NpeacTaBnseT cobor peakoe 1 arpeccMBHOE 3M0KaYeCTBEHHOE
HOBOOOpa3oBaHMe, KOTOPOE BO3HMKAET U3 Me30TENMarbHbIX KIETOK, BbICTUMAOLLMX OPIOLLIHYIO0 MONOCTb. JTa
ONyXOrb OTNINYAETCSH BbICOKOW CTENEHBIO MHBA3VMBHOCTU U, KaK NPaBuio, MMeeT HebrnaronpusaTHbIN NPOrHO3.
Xupypruyeckoe BMeLLATENbCTBO NPOAOIKAET OCTaBaTbCA BaXXHbIM METOAOM NedYeHnst Me3oTennombl. OHO
NO3BOMSET yAanUTb MakpOCKOMMYECKN BUAMMbIE OMYyXONEBbIE MACChl, KOTOPbIE YacTO OKa3blBaKOTCS YCTON-
YMBBLIMU K TPAOULIMOHHOW NEeKapCTBEHHOW Tepanuu. Tem He MeHee HeobxoaMMOCTb U LienecoobpasHoCTb
XVMPYPru4ecKoro noaxoaa AOMKHbI OLLEHUBATLCS MHAMBUAYANbBHO, MPUHUMAst BO BHUMaHME MMCTONOrMYECKU
noaTWMN ONyXOnu, CTENEHb €€ PacNpPOCTPAHEHUS U HANM4YMe ConyTCTBYHOLLMX (hakTopoB pucka. CoBpeMeHHbIE
UCCINeNoBaHMS MOKa3bIBaKOT, YTO HAaUINy4LUMe AONTOCPOYHbIE pPe3ynbTaThl 4OCTUralTCs MPU NCMNOMb30BaHNM
MYNbTMMOAANBHOIO NOAX0AA K NIEYEHNIO, KOTOPbIA MOXET BKIOYaTh KOMOUHALMIO XUPYPruv, XMMUoTepanmm
1 paguotepanun. Takol KOMMNMEKCHbIN Noaxon no3sonsieT 6onee ahdeKTNBHO cnpaBnATbCs ¢ 3abonesa-
HVMEeM 1 ynyyliaTb Ka4yecTBO XM3HW nauueHToB. OnucaHue KnNMHU4eckoro cny4yas. [Npeacraensem criyyan
YCMELLIHOro XMPYpruyeckoro nedeHns 59-netHen nauMeHTKM C Me30TeNMoMON GpHOLLMHBI, [OMNOMHEHHOro
WHTpaonepauyroHHON runeptepmunyeckon xummnorepanuen (HIPEC) ¢ ncnonb3oBaHnem uucnnaTtvHa v 4oK-
copybuumHa. Mpu nocnegytowem HabnogeHnst B TedeHne 12 mec He 3adMKCUMPOBaHO NPU3HAKOB Nporpec-
cupoBaHus 3aboneBaHnsi, YTO CBUOETENBCTBYET O BbICOKON 3heKTUBHOCTM 3TOr0 Noaxoaa. 3akmnoveHue.
MpumeHeHne unTopenykTuBHom xmpypriv 1 HIPEC no3BonsieT nony4ntb XOpoLUne pesynsraTthl Mpy NIe4YeHnm
ME30TENMOMbI BPIOLLIMHBI.

KnioueBble croBa: Me3oTeninoma GproLLIMHbI, LMTOPEeAYyKTMBHasA XUPYPrus, UHTpaonepauMoHHasi
runepTepmMuYeckas XMMuoTepanusi, NosiHas LuTopeayKumsi.

PERITONEAL MESOTHEIOMA.
CYTOREDUCTIVE SURGERY AND HIPEC

S.M. Kopeyka', A.A. Aksarin'?, M.Y. Babenko'

'Surgut District Clinical Hospital

Build. 2, 24, Energetikov St., Surgut, 628408, Russia
2Surgut State University

1, Lenin Ave., Surgut, 628403, Russia

Abstract

Background. Peritoneal mesothelioma is a rare, high invasive and aggressive malignant tumor that
arises from the mesothelial cells lining the abdominal cavity. Surgery is a primary treatment method for
mesothelioma. It allows the removal of macroscopically visible tumor masses, which are often resistant
to conventional drug therapy. However, the necessity and appropriateness of a surgical approach
should be assessed individually, taking into account the histological subtype of the tumor, the extent of
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its spread and the presence of associated risk factors. Current research shows that the best long-term
results are achieved with a multimodal treatment approach, which may include a combination of surgery,
chemotherapy, and radiotherapy. This comprehensive approach allows for more effective management
of the disease and improved quality of life of patients. Case report. We present a clinical case of a 59-
year-old female patient with peritoneal mesothelioma. The patient underwent surgery with intraoperative
hyperthermic intraperitoneal chemotherapy (HIPEC) using cisplatin and doxorubicin. During a 12-month
follow-up, there were no signs of disease progression, which indicates the high effectiveness of the applied
approach. Conclusion. The use of cytoreductive surgery and HIPEC demonstrated positive effects in

the treatment of peritoneal mesothelioma.

Key words: peritoneal mesothelioma, cytoreductive surgery, hyperthermic intraperitoneal chemotherapy,

complete cytoreduction.

Beenenue

Me3orenmmroma 6promuHbl (MB) — peakas 3mokade-
CTBEHHasl OITyX0JIb, Pa3BUBAIOIIASACS U3 ME30TeIHAIb-
HBIX KJICTOK [LIEBPBI, OPIOIIMHEL, IEpUKapAa, 000I04YeK
sindka. 3aboneBanue Brepsbie Obl10 onucano J. Miller
n W.H. Wynn B 1908 r. B CIIIA exerogHo awarHo-
ctupyercs ot 500 10 700 HOBBIX CIy4aeB Me30TEIHO-
Mmebl [1]. YacToTa pa3zButus me3orenuoMmsl B EBpore
coctaBuseT 18-20 ciydaeB Ha MWIIHOH KHUTEJEH
B rof. CTaTucTHUUecKHe NaHHBIE O 3a00JEeBAEMOCTH
ME30TEIIMOMON OPIOTIIMHEI ¥ MHBIX JIOKATH3aIwii B PO
OTCYTCTBYIOT. Me30TesnoMa OpIOIIMHBI BCTpedaeTcs
3HAYUTENIBHO PEKE MEZOTEIMOMBI TIIEBPBI U COCTaB-
ssieT 15-20 % Bcex HOBBIX CIIy4aeB ME30TeNIMOMBI [ 1].
3aboneBaHe MOXKET TIOPAYKATh MAITUEHTOB B IITUPOKOM
BO3PACTHOM JIHaia30He ¢ HEKOTOPBIM NpeoliiagaHrneM
JOJIA MY>KYMH cpenu 3a0omeBmux [2].

DTHONOTUYECKH BO3ZHUKHOBEHUE ME30TEINOMBI
OpIOIIMHBI Jallle CBS3BIBAIOT C BO3ACHCTBHEM acOe-
CTOBBIX BOJIOKOH, PE€Xe — C JAPYTHMMH MPUYNHAMU:
BO3/ICHCTBHEM HE acOECTOBBIX MHUHEPATBHBIX BOJIO-
KOH, TIOCJIC/ICTBUSIMH JTYy4YEBOU TEpAIuu MPHU JPYTUX
3JIOKaYe€CTBEHHBIX HOBOOOPA30BaHUSAX (C JIATCHTHBIM
MEPUOJIOM OT HECKOJIbKUX JIET 10 ACCATUICTHH) U
PEeLHUIUBUPYIOIIHM MEPUTOHUTOM, XPOHHUECKHM
CEpO3UTOM, CBsI3aHHBIM ¢ Oone3nbto KpoHa, 3H10-
METPHO30M WM CEMEHHOU cpeau3eMHOMOPCKOU
Tuxopankoit [3-5].

MeszoTtenroma OpIOUIMHBI Yallle AUArHOCTUPYETCS
Ha MMO3JHEH cTaluH, T. K. Ha paHHEH CTa iy CHMITOMBI
3a00JIeBaHNs, Yalle BCEro, He CHEelU(UYHBI: B3/Iy-
tue xuBota (30-80 % manueHTOB), 0OIH B )KUBOTE
(27-58 %), penko — KHUIIEYHas HETPOXOJUMOCTh U
nepdopanus MoJbBIX OPraHOB MUIIEBAPUTEIBHON
cuctemsl [6]. Pacripoctpanenue damie auddysHoe,
peke — JTOKaTN30BaHHOE.

[Iponecc nuarnoctrku Mb siBisieTCS] KOMITIEKCHBIM
Y OCHOBAH Ha COTIOCTABJICHUN aHAMHECTHYECKHX JTaH-
HBIX C pe3yJIbTaTaMH HHCTPYMEHTAIbHBIX (KOMIIbIOTEP-
Hasi TOMOTpadusi, MArHUTHO-PE30HaHCHasi ToMorpadus,
MTO3UTPOHHO-3MUCCHOHHAS TOMOTpadust) 1 1adboparop-
HBIX UCCIIEIOBAHMUH, a TaK)Ke C pe3ynbTaTaMy MaTojo-
TOaHaTOMHYECKOTO HCCIIeJOBAHNS ONIEPALMTOHHOTO FITH
OMOTICHITHOTO MaTrepualia ¢ ero MMMYHOT'HCTOXUMH-
YeCKUM HccieoBaHueM. [lnarno3 1omkeH ObITh Moj-
TBEPXKJIEH O0HAPY)KEHHEM 3JI0Ka4eCTBEHHBIX KJIETOK
B aCIIUTUYECKON KUIKOCTH U OHONTAaTEe, MOTYyIEHHOM
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IpU BBIOJHEHUH AWArHOCTUYECKON JarapoCcKOIuu
00 OTKPHITOH orepanuu [6].

Mesorennoma OpIOIIMHBI BKIIOYAET TPU THCTO-
JIOTUYECKUX HOATHINA (MUTEIUOUIAHBIN, CapKoMa-
TOUIHBIA M CMEMIaHHEIN/OM(a3HbIN), ONpeacIICHIE
KOTOPBIX IMEET pelarolee 3HaueHre IS JaTbHen Ie-
TO JIEYEHUS U IPOrHo3a. 11 SIUTENNONTHOTO TIOATH-
na (75-90 % cny4aeB) xapakTepeH JIyYIInii IPOTHO3,
geM I WHBIX THIOB [1]. Ilpu snuTennonaHoOM
BapHaHTE KJIETKH Yallle HAlIOMHHAIOT HOPMAaJbHbIC
Me30TeJIMaIbHBIE KIIETKH C TPEUMYIIECTBEHHO TyOY-
JONANUISIPHBIM UK TPaOeKyIIpHBIM PUCYHKOM [1].
OpnHako MOTYT HaOMIOAATHCS U MUKPONIAIMIUISIPHBIE,
CBETJIOKJIETOYHBIE, JICIIUTyON000HbIE, IIEPCTHEBH/I-
HbIE, MEJKOKJIETOUHBIE U pabJOUIHBIE OIYXOJIEBbIe
KOMILIEKChl. MUTOTHYECKast aKTUBHOCTb, KaK IPaBHIIO,
HU3Kasi, HO B HU3KOAU(PPEePEHLUPOBAHHBIX OIIYXOJISIX
MOT'YT HaOJII0aThCsl MHOTOUHMCIIEHHBIE (PUIYPBI MUTO-
30B [7, 8]. CapxoMaTOUIHBIIM TOATHIT XapaKTePU3yeTCst
MJIOTHO PAaCIO0KEHHBIMU BEPETEHOOOPa3HBIMHU
KJIeTKaMU. MoOryT HaOII0naThCsl CApKOMBI C IJICO-
MOP(HBIMHU U3MEHEHUSIMH, 3aKJIFOYAIOIIMMUCS B Ha-
JIMYUH TUTAHTCKUX MHOTOSIIEPHBIX aTUITUYHBIX KJIETOK
Y MHOTOYMCIIEHHBIX MHMTO30B. MIHOTA B CTPYyKType
CapKOMaTOUIHON ME30TEIMOMBI IPUCYTCTBYIOT I'e€Te-
POJIOTMYHBIE 3JIEMEHTBI, TAKHE KaK padloMHOCapKoMa,
OCTeOoCapKoMa WIIM XOHIpocapKoma. B Takom ciydae
CcllelyeT UCII0JIb30BaTh TEPMUH «C T€TePOIOTHYHBIMU
aneMeHTaMu». CMEIaHHBIH MOATUI COAEPIKUT Kak
SMUTEIMOUIHBIC, TAK U CAPKOMATOUIHbIEC SJIEMEHTHI,
MpH 3TOM TIpUCYTCTBYeT He MeHee 10 % rucromnoru-
YECKHUX MPU3HAKOB Kaxkaoro noAruma [1]. Oxuako B
cirydae HeOOJbIINX OMONTATOB, IPHU HAJTMYUH ITUTE-
JIMOMHOTO U CAPKOMAaTOUAHOTO KOMIIOHEHTOB, JIF00ast
OTIYXOJIb MOYKET OBITh pacIicHeHa Kak IByxQa3Has, BHE
3aBHCHMOCTH OT MTPOIEHTHOTO COOTHOIICHHUS.

HNmmyHorucroxumuueckoe uccienoBanue (MI'X)
npu auddepeHnranpHol muarnoctuke Mb u Bro-
PUUYHOM MOPAXKEHUH OPIOLIMHBI IIPU APYTHX 3JI0Ka-
YECTBEHHBIX HOBOOOPA30BaHUIX 3aTPYJHEHO TEM,
YTO HU OJAWH UMMYHOTHCTOXMMHUUYECKUN MapKep
HE SIBIIAETCSA B IOJHOW Mepe YyBCTBHUTEIBHBIM H
cneun(uuHbIM. B cBS3M ¢ 3TUM peKOMEHIyeTCsl Uc-
nosib3oBath UI'X-naHesnb, COCTOAILYI0, KaAK MUHUMYM,
U3 JBYX MapKepoB, MOJIOKUTEIBHO PEarupyronmx ¢
ME30TEITMOMOMN, U JBYX MAapKEpOB, PEarkpyroIux C
ME30TeTMOMOI oTpuLaTenabHo. Vicxons u3 cnenuduy-
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HOCTH U YYBCTBUTEIbHOCTH, PEKOMEHIYEMBIMHU
Me30TeNNaIbHBIMHU (MTOJIOKUTEIFHO Pearupyomu-
MH) Mapkepamu sBistiioTcs calretining WT1, D2-40
(podoplanin), HBME-1 u CK5/6, Toria kak B kKauecTBe
OTPHIIATETHHO PEArHPYIONTNX OOBIYHO NCTIONB3YIOTCS
claudin-4, BerEP4 unu MOC31, B72.3, CEA, CD15
(LeuM1) u BG8 [9].

[Ipu moxanu30BaHHOM MPOLIECCE OCHOBHBIM METO-
oM Jedenuss Mb siBnsieTcs paaukanbHOE yaaldeHHE
onyxomnu. [Ipu nuccemuanposannoit Mb npumensitor
KOMOMHAIIUIO XUPYPTHIECKOTO JICUCHHUS, JTy4eBOI
Tepanuu U xumuorepanuu. I[lpu nedeHuu npume-
HAIOT LUTOPENYKTUBHYIO XUPYPIHIO B COUETAHUHM C
MHTPAOTICPAITMOHHON (POTOMMHAMUYECKON Teparmen
i XxuMuoTepanueid. Ogaako mporao3 mpu Mb ocra-
€TCSl HEYTeIINTEIBHBIM BBUY PAaHHEH TUCCEMUHAITNN
nporecca. Meanana BbDKMBAEMOCTH COCTABIISET OT
OJIHOTO J0 JBYX JeT. Hamnydmuid nporsos mnoiy-
YeH MPHU SIUTETUOUIHOM THUIIE ME30TEIUOMBI, TPU
CapKOMAaTO3HOM U CMELIAHHOM THUIE — HaUXyAIIUH.
CornacHo psay UcCIEIOBaHUM, UCIOJb30BaHUE
IUTOPETyKTHBHON XUPYPTUU B KOMOWHAITUH C BHY-
TPUOPIONTHON THUIIEPTEPMUUCCKON XUMHOTEpAITHEH
TIpU dTUTEHONTHOW dhopme Mb ¢ HU3KUM pHUCKOM
MIPOTPECCUPOBAHMS MOXET TPUBECTH K 3HAYUTEIb-
HBIM JIOJITOCPOYHBIM pe3yibTaTaM. DTOT MOJXOJ
JICMOHCTPHPYET 00HAJICKHBAIOIINE ITEPCTICKTHBBI LTSI
MAIMEeHTOB, 00eCIIeunBas YIyYllICHUE BEDKUBAEMOCTH
U KauecTBo u3Hu [1, 4, 5, 10].

Kunnnyeckuii cayqaii

Tayueumra 59 nem. /luaenos ochognotl: 3nokaue-
CMBEHHAs Me30Mmenuoma OPIuUHbL ¢ pacnpocmpa-
HeHueM Ha meno MAmKU, WUPOKVIO C8A3KY MAMKU,
sauunux. Conymemeyrowuil: Hegpponamus cmewan-
HO20 2eHe3a (eunepmonyeckas + nodacpuveckas +
moxcuyecxas); XbII C3a; pacuemnas CK® CKD-EPI:
56 ma/mun/1,73m°; npoba Pebepea (9.08.23): CK®
64,1 ma/mun Al. Kucmot nouex (Bosniak I). Hemok-
CU"eCKUll MHO20Y310801 300, KIUHUYECKULL 3YMUPEO3.
Anemus neekoti cmeneHu

U3 anamnesa: ¢ 2014 2. npu nranoeom Y3HU op-
2aH08 OPIOUWIHOU NOJIOCMU U MAL020 MA3d 8blA6/1EHO
yeenuuenue npagozo auynuxa. Ilocie 0oobcredosa-
nus, 14.05.14 evinonnena naanosas onepayus: Kc-
MUpnayust Mamxu ¢ NPUOAMKAMU, pe3eKyus OONTbULO20
canvruka. Ilpu cpournom ucciedosanuu — no0o3peHue
Ha pax auynuka. [lpu nianosom namoazucmonouye-
CKOM UCCNIe008aHUU 8ePUDUUUPOBAHA ME3OMENUOMA
oprowunsl. B nocieonepayuonnom nepuoode npose-
deno 6 kypcos nonuxumuomepanuu (IIXT) no cxeme
nemempexceo + YucniamuH.

Ilpoepeccuposanue 6 anpene 2016 2., npu niano-
6oti MPT eviagnen peyuous onyxonu 8 Maiom masy.
23.05.16 svinonneno yoanenue peyuousHol onyxoau
manoeo masa. [locne onepayuu nposedeno 6 kypcog 11
qaunuu IIXT no cxeme nememperced + kapboniamu,
Komopas ovlna 3aeeputena 14.11.16.

Ilpu koumponenoti MPT 6 ascycme 2022 2., npu
OMCYmcmeuy KIUHUYECKUX NPOsGILeHULl, Bbli81eHO
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npoepeccupoganue 60ne3HU. Cnpasa 6 no08300UHO
obnacmu Ha ypoeHe Kpas No08300WHOU KOCMU, 3d
nemiell KUUKU ONpedesiioct KUCMO3HO-COTUOHOE
obpaszosanue, pasmepamu 4030 ymm, ¢ npusHakamu
oepanuyenus ougpghysuu na DWIu evinadenuem cuena-
na na ADC. Ilocne konmpacmuposanus 0opazosarue
AKMUBHO HAKANAUBALO KOHMPACMHOE 8eUyeCcmEo No
nepughepuu. 3axmouenue: MP-npusnaku éneopean-
HO20 0bpa30sansi 8 NPABoO NOOG300UWHOU 0bIACMU
(umnianmayuoHusili Mmemacmas?)

Bo spems onepayuu (06.09.22) svisignerno noosusic-
Hoe, Oyepucmoe, KUCMO3HO-COMUOHOE 00PA308aHUE 8
3AOPIOWUHHOM NPOCMPAHCINGE, UHIMUMHO CHASIHHOE
¢ socxoosaweti 0b6odounot kuwkol, Ha 10 cm npox-
cumanvHee uieoyexkaivnozo yena. /Ipyeue opeamsi
OPIOWHOU nOOCMU U OPIOWUHA De3 NAMOL0SULEeCKUX
usmenenuu. Onyxons yoanena ¢ nioCKOCMHOU pe3ekK-
yuetl socxoosweti obooounou kuwiku. Ilocie onepayuu
nposedeno 6 kypcos IIXT no cxeme nemempexced +
Kkapbonnamun, ¢ nepuod ¢ 3.10.22 no 1.02.23.

Ilo 0anubim namozucmonozuyecko2o ucciedosa-
HUSA. ONYXO0/lb CONUOHO20 CMPOEHUS. 8 CHEHKe MOACMOLL
KUK, hopmupyrowuecs ayuHapHvle U MUKpodice-
Jlesucmole CmpyKmypbl, 8blNOAHeHHble AMUNUYHbLMU
ME30MeNUATLHLIMU KILEMKAMU, ¢ KPYRHBIMU SAOPAMU C
8bIPANCEHHBIMU AOpbIUKAMY. Mumomuyueckas akmue-
HOCTb yMEPEHHO ebipadicena. Apras sxenpeccus WT-1
u HBME-1. UmmyHnomopghonozuueckas kapmuna co-
OmMEemcmayen 6MOoPUYHOM) NOPAANCEHUIO BOCX00sIU4 el
000004HOU KUUWKU 310KA4eCMBEHHOL Me30MenIUoMOll
anumenuouonozo mund. R0

IIpocpeccuposanue OUaeHOCMUPOBAHO 6 CeHmMsOpe
2023 2. peyudug onyxonu 6 npoeKyuu Cienol Kui-
ku. Ilo oanuvim MPT opeanos bprowHol norocmu
(11.09.23): eenamocnienomezanus, 8 dnueacmpaib-
HOU, Me302acmpaibHOU 001ACMAX eOUHUYHbLe Y3T108ble
00pazosanust 00 3—4 mm (peyuodus mezomenuomv?). Io
Oanuvim MPT (12.09.23): eneopearnoe obpasosarue 8
npasoil N008300UHOU 001ACmU (UMNAAHIMAYUOHHDBILL
Memacmasz?); cnpaea, 6 nooe300utHol obnacmu Ha
VPOBHe Kpasi NOOE300UWHOU KOCMU, 3d Nemiell KUUKY
onpeodeisemcs KUCMO3HO-CONUOHOe 00pa306aHue,
pasmepamu 40%30 mm. Ilocne xonmpacmuposanus
HaKanaueaem KOHMPACMHOE 6eujeCmeo no nepu-
Gepuu. Ilozumponno-smuccuonnas momoepagus/
Komnwvromepras momoepagus (21.09.23): xapmuna
Hanuyus aumgoysnoe u 0eno3umos ¢ nosblieHuem
Mmemabonusma paouopapmnpenapama (PDII) na
VPOGHE KYNoua ceno KUK U 8 B0cxXoosujem omaoene
000004HOU KUWKYU (DonbUle OAHHBIX 3a cneyupuye-
CKoe nopadcerue). B monuje o6powHoll cmeHKu, no
X00y NOCIeonepayuoHH020 00CMynd, Onpeoesitomcs
yniomuenus ¢ nogvluteruem memaovonuzma PDOII.

Hayuenmxa onepuposana 6 niaHo8om nopsoke
5.10.23, evinonrnena cyomomanbras nepumoHIK-
momust + GHYMPUOPIOWIHASL 2UNEPMEPMUYECKAsl XU~
muomepanus (HIPEC). Hcnonv3o6an enebprowunHolil
docmyn. OkonuamenvHas peaususi OPIOULHOU NOOCMU
npouzsedena nocie moouruzayuu Ooavuel yacmu
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Puc. 1. MoganadparmansHoe NpoCcTpaHCTBO CrieBa.
lMprMeyaHne: puCyHOK BbINOMHEH aBTOpPaMm
Fig. 1. Subdiaphragmatic space on the left.
Note: created by the authors

Pwuc. 3. Mukpodoto. ConunaHble CKOMMEHUs aTUMUYHbIX anuTe-
nMounaHbIx krnetok. Okpacka reMaToKCUIMHOM U 303UHOM, x40.
Mp1MeYaHve: pUCyHOK BbINOSHEH aBTOpaMm
Fig. 3. Microphoto. Solid clusters of atypical epithelioid cells.
Hematoxylin and eosin stain, x40. Note: created by the authors

Puc. 4. MukpodoTo. MMMyHOrMcToxummnyeckope nccrnegoBaHue.
B GonbLuen YacTu KNeTok onyxonv oTMevaeTcs spkasi sgepHas
akcnpeccust aHtuten k WT-1, x40. NpumeyaHue: puCyHOK Bbl-
NOMHeH aBTopamu
Fig. 4. Microphoto. Immunohistochemical study. Most tumor cells
show strong nuclear expression of antibodies to WT-1, x40. Note:
created by the authors

CUBMPCKUI OHKONOMYECKUM XXYPHAI. 2025; 24(3): 198-204

Puc. 2. MapuetanbHas 6ptolumHa nesoro 60KOBOro kaHana ¢ ova-
raMmm mMe30TeriMoMbl. I'Ipmmeanme: PUCYHOK BbIMNOMHEH aBTOpaMn
Fig. 2. Parietal peritoneum of the left lateral canal with foci of
mesothelioma. Note: created by the authors

napuemanvbHol OPIOUUNbL, NPU IMOM BbISELEHbl eOU-
HUYHBIE OMCesbl 00 2 MM 8 8epXHEM dmadice OPIouHOU
nonocmu, noOOUAPPaAMAIbHOM NPOCMPAHCMEe CHpa-
64, NOONEUEeHOUHOM NPOCMPANCINGE, NPABOM U 1e6bIM
OOKOBLIX KAHANAX, MATOM MA3y, NO GUCYEPATLHOU
OprouUHe MOHKOU U MOACMOU KUUKU, N0 OpbloceliKe
MOHKOU Kuwiku (puc. 1), iumgoysnvl He ysenuueHvl, 8
neueHu eOUHUYHbLE Memacmaswl no Kancyie, 00 2 Mm,
unoexc nepumoneanviozo kanyepomamosa (PCI) no
wxane P. Shugabacker — 13. Bvidenena u edunvim
On0KOM yoanena napuemaibHas OPOWUHA Npasotl,
J1€6O1L NONOGUHBL OPIOWHOU ROTOCIU, HAYUHASL OM OUd-
(paemvl 00 manoeo maza (puc. 2); yoaniena opiouuna
Manozo masa, yoaieHvl 6ce Memacmasvl ¢ CepoO3HOU
000110YKU MOHKOU, MOACTOU KUWKU U OPBIXHCEUKU.
Hnoexc nonnomut yumopedyxyuu (CC) — 0.

Iocne yoanenus oprowunbl OpIOWHAsL NOIOCHb
OpeHuUposana yepe3 omoeibHvle NPoKoIbl mpyoua-
TBIMU OPEHAHCAMU, KOMOPbIE YCTNAHOBLEHbI 8 MATbL
mas, 6oKoBvle KaHAbL U NOOOUAppasmaibHble npo-
cmpancmea ¢ obeux cmopowu. B snueacmpanvnyio
obnacmo, Me302acCmMpuil U 8 MAIbILL MA3 YCMAHOB/EHbL
UHMPAAOOOMUHATILHBIE MeMNepamypHule OAMmYuKU.
Hocneonepayuonnas pana 6pIOWHOU CMEHKU YUUMa
nocnouno. Ilooxkmouen annapam Performer HT. Ilocne
3anonnenus oprownotl nonocmu 5 % pacmeopom enio-
K03b1, nodoepemvim 00 42,0 °C, nawama yupryisayusi.
Obwvem nepghyzama — 5 000 ma. B konmyp yupxyiayuu
88e0€eHbL YUCNAACMUH 8 Q03¢ 225 M2, 00KCOpYOUYUH 8
0oze 75 me. ' unepmepmuyeckas uHmpaonepayuoHHas.
xumuomepanus @ meuenue 90 Mun no 3aKpLIMOMY
muny. [locne HIPEC gvinonneno npomviearue oprout-
HOU nonocmu. dkemyodayus — uepes 2 u.

Ilocneonepayuonnsiii nepuod npomekan onazo-
npusimuo. Haonrooancs noovem mpancamunas — AJIT
0o 113 U/L, ACT 0o 94 U/L — na 1-e cym nocue
onepayuu ¢ Hopmanuzayueu wepes 5 Oueul. Kpeamu-
HUH nogviianca ¢ I-e u 2-e cym 0o 106 mxmons/xn,
Mmouesuna — 0o 10,2 mmonw/1. [Jannvie noxazamenu
HOpMAIU308a1UCy HA 5-e cym nocie onepayuu. Ha
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Puc. 5. MukpodoTo. MIMMyHOrMCTOXUMNYECKOE MCCnegoBaHe.
OTtyetnuBas auddysHas umTonnasMmarTmyeckasi 3Kkcnpeccus
anTuTen Kk HBME-1 B onyxoneBbix knetkax, x40. MpumevaHue:
PVICYHOK BbIMOMHEH aBTopamu
Fig. 5. Microphoto. Immunohistochemical study. Marked diffuse
cytoplasmic expression of HBME-1 antibodies in tumor cells, x40.
Note: created by the authors

2-e cym nociie onepayuu nosaeuiacs nepucmaibmuKd
KuwieyHuxa. Pana 3ascuna nepsudnviM HamsiceHuem.
bonvnaa evinucana uz cmayuonapa na 10-e cym no-
cne onepayuu.

Ipu namomopghonoeuueckom uccredosanuu one-
PAYUOHHO20 Mamepuaid: onyxoiv npedcmasiena
MyOYIAPHBLIMU, NANUIAPHBIMU U COTUOHBIMU CKONJIe-
HUSLMU AMUNUYHBIX DNUMETUOUOHBIX KIIeMOK (puc. 3);
6 DonbuUell Yacmu ONnyxonesvlx KIAemoK OmMMeudiach
svipadicennas soepnas skenpeccusi anmumen k WT1
(puc. 4) u svipasicennas/ymepennas yumonaiasmamude-
ckas sxenpeccus anmumen k HBME-1 (puc. 5). Kpoue
Mo20, HAOMOATUCH 8bIPANCEHHAS OUPY3HAs YUmMo-
naasmamuyeckasn sxcnpeccusi anmumen k CK-Pan,
cnabas/ymepennas OupysHas yumonaasmamuyeckast
akcnpeccus aumumen k Vimentin u cnabas gpoxanvhasn
yumonaamamudeckas sxkcnpeccus anmumen Kk BerEPA4,
HaOOaNAcs He2cAmMuBHAsl peakyus ¢ aHmumenamu
k CEA u CDI15 (puc. 6). Unoexc nponugepamusHoui
akmusrocmu (undexc meyerus Ki67) — 45 %. Coeo-
KVIHOCIb MOPGOI0SULECKOl KapmuHbl U Xapaxmep
IKCHPECCUU MapKepos NO380NULU CHOPMYIUPOBAMb NA-
MOo2UCMOI02UYecKoe 3aKI0UeHUe — Me30menuoma Opio-
wiunwl, snumenuoudnsitl noomun (ICD-O code: 9052/3).
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Pwuc. 6. MukpodoTto. IMMyHOrncToxnMmmyeckoe nccnegosaHue.
OTCyTCTBYET 3KCMIPECCHs OMyXOreBbIMU KeTkaMu aHTUTen K
CD15, x40. NprMeyaHue: pUCyHOK BbIMONIHEH aBTOpamMm
Fig. 6. Microphoto. Immunohistochemical study. No expression
of CD15 antibodies by tumor cells, x40. Note: created by the
authors

B ces3u ¢ omkazom nayuenmxu om OanbHeuuie2o
JIeYeHUsl A0BIOBAHMNASL XUMUOMEPANUsL He NPOBOOU-
nacw. Habnooaemcs y onxonoza 6 nonuxnunuxe. lpu
OUHAMUYECKOM MOHUMOpuHze 6 meuerue 12 mec nocie
onepayuu OaHHbIX 3a NPO2PeCCUPOsane 3a001e6anUs
nem. Ilayuenmka 6edem 0ObIUHBLIL 00PA3 HCUHUL.

3akiouenue

MesoTtennoma OPIOIIMHBI XapaKTEepU3yeTcs AnC-
CEMMHHUPOBAHHBIM ITOPAXKEHUEM OPIOLIHOM HOIOCTH.
Jleuenne me3o0TennoMbl TpeOyeT MHOTOCTOPOHHETO
MOJXOAa W MPEACTaBIsIeT COO0H CIOXKHYIO 3ajauy.
Kaxxapiii kmuHU4YecKuil ciyyaid TpeOyeT WHIUBH-
JIyaJbHOTO IIOJXO0/a, OCHOBAHHOIO Ha KOMOWHAIUN
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