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IIpornocriseckast ogeas quarnoernkn knmmiseckn suasmoro paka
npeqgeTaTesbHOi Aedesbl pH HoBTOpHO Donci
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Annomauvus:

Beeoenue. Boinonnenue Qviont (fusion) mexuuku seasemcs cmandapmom npu nosmopuoti 6uoncuu npedcmamenvroii senesvol. O0Haxo spgex-
MUBHOCb MAP2eMH020 Memo0a OUAZHOCMUKY KIUHUMECKU 3HAUUMO20 PAKA NpedcmamesnvHoll sene3vl cocmasnsgem om 23 0o 40%. Hcnonvsosarue
KAZoKyNAMOPOS PUCKA NO3BOLTEM CIPAMUPUUUPOBAMD NAUUEHINOB C BHICOKUM PUCKOM OUAZHOCHUKY KTUHUYECKU 3HAYUMO20 PaKa npedcmamerb-
HOUL Jcese3bl U COKPAMUMy KOUHECMB0 8blNOTHAEMbLX NOBMOPHBIX OUONCULL.

Lenv uccnedosanus — paspabomams yHueepcansHyo npoeHoOCMU4eckyo mMooens 0UazHOCHUKY KAUHUYeCKU 3HAYUMO020 PaKa npu noemopHot 6uo-
ncuy npedcmamenvHoli sesnesvl.

Mamepuanvt u memoovl. B uccnedosanue sxnouenvl 246 nayueHmos, KOmopovim 6binonHeHa nosmopHas ouoncust npu nomousu FUSION mexnuxu.
Ouenusanu npedonepayuoHHvle KaUHUUECKUe, 1a60pamopHole, UHCMpyMenmanvhovie oannvie. IIpu crmamucmuyeckozo ananusa 6vio 6nuUgHUE HA
OUAZHOCMUKY KAUHUYEeCKU 3HAUMO020 paka npedcmamenvhoti senesvt (ISUP 2 u 6onee).

Pesynvmamot. IIposedenHviii AHANU3 NO3B0NUT BbIIBUMD PAKIMOPDL, OOCHIOBEPHO 3HAYUMO BULIOULUE HA OUACHOCHUKY KTUHUYECKU 3HAYUMO20
paka npedcmamenvHoti jenesvl NPU NOBMOPHOLL GUONCUU: HATUYUE 04A2a N0 OAHHBIM NATbYB020 PeKMAnbHOo20 uccnedosanus (p=0,001), Hanudue
ouaea no wikane PIRADS v2.1 - 4 u 5 kamezopuu 6 nepugepuueckoti 30He N0 0AHHLIM MYTLINUNAPAMEMPUHECKOT MAZHUMHO-PE3OHAHCHOT MOMO-
epaguu (p=0,001): (p=0,001), pasmep ouaza >13 mm 1o 0AHHLIM MYTLIMUNAPAMEMPULECKOTE MAZHUMHO-Pe30HAHCHOL momoepaduu (p=0,029), nnom-
HOCMb npocmamuyeckozo cneyuduueckozo aumuzena >0,16 ne/mn/cm’® (p=0,001), 06vem npedcmamenvHoti senesvi meree 56,00 ca® (p<0,001). ns
BbLSIBTIEHHDIX NAPAMempos bvin nposeder noeucmuyeckuii peepeccuonnviii, ROC-ananus. IInouyadv nod xpusoti AUC cocmasuna 0,806 ¢ 95% dose-
pumenvrbim unmepsanom — om 0,737 do 0,875. Paspaboman npoeHocmuueckuii UHCMpymenm 0uazHOCMUKY KIUHUMECKU 3HAUMO020 paKa npedcma-
menvHoli Jicene3vl npu nosmopHoti buoncuu ¢ mournocmoio 84%. Ilpu sanuduzayuu paspabomannozo KATLKYIAMOPa Hy6cmeumenbHoOCHy Mooenu
cocmasuna 95,5%, cneuquuuﬂocmb - 51,28%, npu nopozosom sHaueruu 6 0,15 603M0xHcHO sosaepmambm om 42% 6vIN0NHAEMbIX NOBMOPHBIX 6uo-
ncuil, npu nponycke 1 cAyuas KIUHUHECKU 3HAHUMO20 PAKA NpedcmamenvHol xernesol.

3axmouenue. IIpoeHocmuueckas Mooens, paspabomanHas Ha 0CHOBe COOCMBEHHbLX OAHHDIX, NOKA3bIEAEH 6bICOKYI0 UYBCMBUNENLHOCHIb, 1036077eMm
Ouazrocmuposamv 95,5% KAuHU4eCKU SHAUUMDLEL PAK NPeOCMAmenvHoLl Jenesvl U Ha 42% yMeHbULUMD KOIUHECNBO BLINOTHAEMbLX NOBIOPHBIX
6uoncuii npedcmamenvroii sene3vl. [JaHHbLll KATLKYAAMOP MOKCHO UCNONL308AMY 6 exedHeBHOL NPAKMUKe 6pa4a yponoza, OHKOL02d 075 CHpAmu-
dukayuy pucka OUAZHOCMUKYU y NAKUEHIMA KTUHUYECKU 3HAYUMO20 PAKA NPedcmamenvHoli jesesvl nepeo 8blnonHeHUeM noMOPHOTE OUONCULL.

KnroueBble cnosa: nosmopras 6uoncus npedcmamenvroii senesvoi; FUSION 6uoncus npedcmamenvHoil #enes3vl; npo2HOCU4eckas mooens ou-
AZHOCIUKY PAKA NPeOCIAmenvHolL Henesbl.
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yponozus. 2026;19(2):104-111; https://doi.org/10.29188/2222-8543-2026-19-2-104-111
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Summary:

Introduction. Currently, the FUSION technique is the standard for repeated prostate biopsy. However, the effectiveness of the targeted method
for the diagnosis of clinically significant prostate cancer ranges from 23 to 40%. The use of risk calculators allows you to select patients to select
patients with a high risk of diagnosis of clinically significant prostate cancer and reduce the number of repeated biopsies performed.

The purpose of the study is to develop a universal prognostic model for the diagnosis of clinically significant prostate cancer after repeated biopsy.
Materials and methods. The study included 246 patients who underwent repeated biopsy using FUSION technology. Preoperative clinical, lab-
oratory, and instrumental data were evaluated. The result of the statistical analysis was the impact on the diagnosis of clinically significant
prostate cancer (ISUP 2 or more).

Results. The analysis revealed factors that significantly affect the diagnosis of csPC during repeated biopsy: the presence of a lesion in the peripheral
zone according to mpMRI (p=0.001); PIRADS v2.1 - 4 and 5 categories (p=0.001), the presence of a lesion according to finger rectal examination
(PRI) (p=0.001), the size of the lesion according to mpMRI, mm: more than 13 (p=0.029), PSA density more than 0.16 ng/ml/cm?* (p=0.001),
prostate volume less than 56.00 cm? (p<0.001). A logistic regression and ROC analysis were performed for the identified parameters. The area
under the AUC curve was 0,806 with a 95% confidence interval from 0,737 to 0,875. A prognostic tool for the diagnosis of clinically significant
prostate cancer during repeated biopsy with an accuracy of 84% has been developed. When validating the developed calculator, the sensitivity of
the model was 95.5%, the specificity was 51.28%, with a threshold value of 0.15, it is possible to refrain from 42% of repeated biopsies.
Conclusion. The prognostic model developed based on our own data shows high sensitivity and allows us to diagnose 95.5% of clinically significant
prostate cancer and reduce the number of repeated prostate biopsies by 42%. This calculator can be used in the daily practice of a urologist or on-
cologist to assess the risk of diagnosis in a patient with cancer before performing a repeat biopsy.

Key words: repeated prostate biopsy; FUSION prostate biopsy; prognostic model for prostate cancer diagnosis.
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BBEOEHME

Pak mpepcratenpHoi >kemespl (PIDK) sBmsercs
OHUM 13 Hanbojiee pacnpoOCTPaHEHHBIX 37I0KaYeCTBEH-
HBIX HOBOOOpa3oBaHMil y MyX4uH. COITACHO TaHHBIM
GLOBOCAN 2022, PIT)K mo gacToTe BCTpe4aeMOCTH 3a-
HUMaeT BTOPOe MEeCTO BO BCEM MMUPE, IO CMEPTHOCTHU —
nsaToe MecTo [1]. B Poccun oTMevaeTcst HEYKIOHHBI POCT
pacupoctpanenHoctu PITJK ¢ 116,1 na 100 TbIc. Hacene-
Husa B 2014 1. go 234,9 na 100 teic. HaceneHus B 2024 1. [2].

CormacHO pOCCUIICKMM KIMHUYECKMM pEKOMEHfa-
uuaM, npu nepsu4yHoit guarnoctuke PIIDK pekomeHpo-
BaHO MPOBefieHNe MYIbTU(HOKATbHON TPAaHCPEKTaIbHO
610IICUY IpefCTaTe/IbHOM XKerte3b! [3], 0HAKO OTCYTCTBUE
OIYXOJeBOJ TKAaHM B TUCTOJIOTMYECKOM 3aKIIOYeHUN
MO>KET OBITh CBA3aHO C HEafeKBATHOI TEXHMKOI BBIIOJ-
HeHUA MO0 MOpaKeHMeM IlepeJHUX OTHE/IOB IIpefcTa-
TENbHO Keessbl [4].

PaHee MBI y>xe onmy6nukoBanu paboTy IO pesynbTa-
TaM CTaHAAPTHOI M TapPTeTHON TeXHUKM (TMCTOCKaHUPO-
BaHMe) B C/Iydae HETaTHBHON MEPBUYHON OMOICUY TIpes-
CTaTe/TbHO JKeJle3bl, OJHAKO JaHHbIe OKa3alINCh COMOCTa-
BMMBI MEXJY c06011, 9TO MOTPe6OBAIO IPOBEEHNUs KO-
IOJTHUTENbHBIX UCCAEeJOBAHMII [5].

IIpu oTpuiaTenbHOM pe3yjbTaTe IMEePBUYHON 6M0-
IICMM PEKOMEH/IOBAHO BBIIIOJIHEHNE CaTyPaLIOHHO 1160
FUSION 6wnormnicun s yryquieHnst SUarHOCTUKY KINHK-
yeckn sHaunmmoro PITK (xk3PIDXK) [6].

O6buenpunstoe ounpenenenne kK3PIDK mo ganupM
AUA n EAU ynomnuaeTcsa kak rpynmna ISUP 2 u 6onee
[7, 8].

I[To paHHBIM KIMHUYECKUX peKoMeHpanuit Poc-
cuitckoro obuiecta yponoros, kK PIIDK odeHp Hu3KOro

PpUCKa OTHOCATCA HALMEHTHI C YPOBHEM IIPOCTAaTUIECKOTO
crnenudmnaeckoro antureHa (IICA) <10 Hr/mn, cymmoin
6a/utoB 1o mkaje InmcoH <7, HammumeM <3 IOJIOXKMU-
TeJIbHBIX OMOITATOB, a OIIYXO/Ib B Ka)KJOM OMOITaTe He
TOMKHA 3aHMMATD IUIomaab >50%. Knuunyeckas cragus
3abonmeBaHus fomkHa 6biTh T1lc-T2a. C TOYKM 3peHUs
Mopdoorun y nanueHTos ¢ rpymnmnoit ISUP 1 ormeuaercs
HM3KasA 9acTOTa 9KCTpanpocrarnyeckon nasasun (0,3%)
n 6uoxuMmdeckoro peunansa (3,5%), 4TO O3BOJSAET CUN-
TaTh JAHHYIO TPYNIy «KJIMHUYEeCKM He3HaumMbIM PIIDK»
[3].

B mHOronentposom nccnegosannu 2024 r. ¢ BeI6op-
Koi1 10 228 uesroBek ObIIO BBISIBJIEHO, YTO B C/Iy4yae TPYIIIIBI
ISUP 1 ¢ IICA >20 ur/mn n nopaxennem >50% 6mormra-
TOB, Ha0O/II0aeTCsA MOBBIIIEHNEe PICKa KaHLlepo-crenudu-
YeCKOil CMEPTHOCTHU U 0611elt cmepTHOCTH [9].

OproxH (fusion) 6morcusa MoO>KeT ObITh BBIIIOJTHEHA
anmapaTHBIM, KOTHUTUBHBIM, in bore (IIpsMo moj KOHTPO-
nem MPT), nu6o poboTt-accuctupoBanHeiM MeTonoM. [1o
TaHHBIM 3apyOe>XXHBIX M POCCUIICKMX MCCIeJOBAHNII, BCe
METOMIBI OKa3bIBAIOTCA COIOCTAaBMMBIMY MeXJy co0oil, a
nuarHocTuka paka ISUP 2 u Bpime cocrabnsaer oT 23 fj0
40% [10-15].

Vicnionb3oBaHMe KalbKY/IATOPOB PUCKAa MOXET IIO-
MOYb Bpauy OIpefleINTh BEPOSATHOCTD y manunenTa k3PIDK
Ha OCHOBAHMM MaTE€MaTMYECKOIO aHa/IM3a CyMMapHBIX
TaHHBIX MTAIIMEeHTa I COKPATUTD KOMMIECTBO IPOBOAVIMBIX
MOBTOPHBIX O6uorncuit. Ha cerogusimnmit feHp paspabo-
TaHBI IPOTHOCTMYECKNE MOJIe/IM AMArHOCTUKY KIMHUYe-
cku 3Haummoro PIDDK mnpu HeraTuBHOII NepBUYHOIN
6moncun: European Randomized Study of Screening for
Prostate Cancer (ERSPC), Prostate Cancer Prevention Trial
Risk Calculator Version 2.0 (PCPTRC 2.0.), B
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Prostate Biopsy Collaborative Group (PBCG) u BioPrev-
C (Biopsy Prevention Calculator). ®axkTopsl KaXEoro
KaJIbKY/IATOPA Pa3INvaloTCs, IPU 3TOM JaHHbIE MY/IbTU-
IlapaMeTpM4YecKOl MaTHUTHO-Pe30HaHCHOI ToMorpadun
(MuMPT) yuntsiBatoT He BO Bcex Mogensax. MRI-ERSPC
OCHOBaH Ha TaKUX IlapaMeTpax, Kak BO3pacT, yPOBEHb 00-
mero IICA, faHHBIEe TaNbl[€BOTO PEKTaTbHOTO MCCIEO0-
BaHus (IIPV), o6beM mpefncTaTennbHOI JKeme3bl, KaTero-
pus no mkane PIRADS [16]. PCPTRC 2.0. nporHo3upyeTt
MCXON OMOICHMM MCXOASI M3 pachl MAI[MEHTa, BO3PACTa,
ypoBHA o61ero u ceobopnoro IICA, oTAromeHHoro ce-
MeTHOTO aHaMHe3a, a Takxe ypoBHsA PCA3 u onkomap-
kepa T2:ERG [17]. [Ins1 HIpOrHOCTUYECKOTO pacUIMpeH-
Horo PBCG kanbKynsaTopa HEOOXOAMMBI KPUTEPUN: BO3-
pacr, IICA, IIPV, paca, 06beM mpencTaTeIbHOIM XKee3sl,
ceMeltHbI aHaMHe3 1o PIIDK 1 Moso4HOII >kese3sl, puemM
MHIU6UTOPOB 5 anbda pepykrassl (1-5AP) [18]. BioPrev-
C ananusupyeT maHHBbIe: Bo3pacT, obmuit IICA, IIP,
o6beM IpefCcTaTeNbHON >Xe/le3bl, CeMelHbIlI aHaMHe3,
npuem u-5AP, kateropus no mkane PIRADS [19]. Og-
HaKO JaHHbIe IPOIHOCTUYECKMe Ka/lIbKY/IATOPBI He olje-
HMBAIOT 30HY NOPa)KeHNA 10 faHHbIM MIMPT n pasmepst
IIOJ03PUTENIBHOTO OYara, a Tak)Xe OrpaHMYEeHNEM BCeX
IIPOTHOCTMYECKUX MOJe/Nell SABIAeTCS 3aBUCUMOCTb OT
pacnpoctpanennoctu PIDK B otgenbHOM permone.

Lenv uccnedosanus — pazpaboTaTbh YHUBEPCATBHYIO
IIPOIrHOCTMYECKYI0O MOJeNb AMArHOCTUKM KIMHUYEeCKN
3HAYMMOTO paKa [Py IOBTOPHOI GMOIICHY IIPefCTaTeNb-
HOJ1 JKeJIe3bl.

MATEPUWAINDbI U METOAbI

JI1 ToCTpOEeHMA IPOrHOCTUYECKON MOJIENN YCIIeIl -
ol pgmarHoctuku K3PIDDK mpm mosropHON 6momcun
NpefCTaTeNbHON Kee3bl Ha NMpefoNepaliOHHOM dTale
IIPOBOAVJIY pacyeT KAMHUYECKUX, Ta00PaTOPHBIX U MH-
CTPYMEHTAJIbHBIX IIPEJOIEePalMIOHHbIX IIOKasaTesnen 246
MalXeHTOB, KOTOPble BOLIIM B MCCENOBAHMA COTTTACHO
KPUTEPUAM BK/IIOUYEHM ¥ HEBKIIOUYEHUA MPOBOAUMOTO
MCCIIeJ0OBaHMA.

Kpumepuu exnrouenus:

o OTPUIIATE/ILHBIN Pe3y/IbTaT IEPBUYHON OMOIICHM;

e ouar 1o ganueiM MOMPT PIRADS v2.1 kaTeropun
3 u BbILIE;

o BBIIIOJIHEHHAs] MAlMEHTaM IIOBTOPHAasl OMONCKs
(ammapatHasa/korHutuBHag FUSION TexHUKOIT).

Kpumepuu nesknrouenus:

o Bepuduuuposannbiii PIDK no gaHHbpIM nepBud-
HOI1 6uomncuu;

« ouar 1o gaHHbIM MOIMPT PIRADS v2.1 xaTeropun
1m2;

e Hajuume 1mo gaHHeIM MIMPT mecTHO-pacmpo-
CTPaHEHHOTO OIyX0JIEBOTO Ipolecca.

Bcem manueHnTaMm BpinonHeHa fusion-6moncus npep-
CTaTeNbHO JKene3bl (KOTHUTYBHASA TPAaHCPEKTaIbHasd, all-

IapaTHas TpaHCIeprHeanbHas). VlccnenoBanoch BAusHME
IpefoNepaIMOHHBIX IapaMEeTPOB Ha yCIEIIHOCTD Juar-
HOCTUKM KJIVMHMYECKY 3HAYMMOIO paka Ipy HOBTOPHON
OMOIICHUY IIPeCTATEe/IbHOI JKe/le3bl.

WccnegoBanich cepymome mapaMeTphl:

e BO3paCT, JIET;

o 00mmuit IICA, uHr/mir;

e mnoTHOCTD [ICA, HT/M/CcM?;

o 00'beM MpenCcTATENbHOI XKele3bl, CM3;

o PIRADS v2.1 (3, 4 u 5 xareropun);

« 30Ha oyara 1o ganasiM MIMPT (nepudepnyeckas,
TpaH3UTOpHAasA);

 pa3Mmep ouara 1o faHHbIM MIMPT, Mmym;

e ouar o gauubiM TPV (ecTb, HeT);

e KOJIMYECTBO OMOIICUIT B aHAMHE3E.

B kavecTBe 3aBUCMMOII IMepeMEeHHON BBIOpaH pe-
3y/IbTAT AMATHOCTUKY JOOpOKadeCTBEHHO TUIIePIIa3uL
IIpefiCTaTeIbHON XKejle3bl, KIMHNYeCKM He3HaYMMBIN pak
npepcratensHoit sxenessl (KH3PIDK) u x3PIDK, mop xo-
TOPBIM IOHMMAJIOCh Ha/lIu4Me B T'MCTOJIOIMYECKOM 3a-
kmodeHnn rpynnst ISUP 2 u 6ornee.

B ta6n. 1 mpefcTaBjieH pe3yabTaT 04HOGAKTOPHOTO
aHanMM3a IapaMeTpPOB BIMAKINX HAa AUATHOCTUKY
k3PIDK. Cratuctudecku sHaunMbiMu (p<0,05) okazanuco
ci1. ¢pakTopsl: mepudepudeckas 30Ha o4ara o JaHHBIM
MnMPT, nanmune ouyara nmo gauubiM [TPV, Hanuyme oyara
PIRADS v2.1 4 n 5 xareropuu 1o ganaeiM MIMPT, mtot-
HocTb IICA, 06beM mpejcTaTeNIbHOM >Kele3bl U pa3Mep
oyara no gaHHbiM MnMPT.

PE3YJNbTATDI

[IpoBeneHHbIIT MHOTOMAKTOPHBII aHAIN3 ITO3BOINIT
BBIABUTDH PaKTOPHI, JOCTOBEPHO BIMAIIINX Ha JUArHO-
CTUKY KnuHn4ecky 3Hayumoro PIDK npu nosTopHoit 6mo-
ncun. PesynbTaThl ¢ yKa3aHMeM TPaHUILL JOBEPUTEIbHOIO
VHTepBaJa ¥ OTHOIIEHN IIAaHCOB YKa3aHbI B Ta0I. 2.

Ha ocHOBaHMM NIpPOBEIEHHOIO aHaAM3a MOTydyeHa
IIPOrHOCTUYECKAA MOMeNnb ¢ 84% NpefuKTUBHON TOY-
HOCTBIO. Ee 4yBCTBUTENBHOCTD cocTaBmna 38,0%, cremu-
¢draHOCTD — 95,5% IpU IOPOTrOBOIL BEPOATHOCTYU pa3bdue-
Hus Ha Kknaceol 0,5. ROC-kpuBas npepcraBiaeHa Ha puc. 1.

[Tnomans nox xpusoit AUC cocrtasuna 0,806 ¢ 95%
LOBepUTENbHBIM MHTepBanoM oT 0,737 po 0,875, 4To co-
OTBETCTBYET XOPOIIEMY KaueCTBY IIOCTPOEHHOII IIPOTHO-
cTudyeckomnn Mmopmenu. VIHpgekc JI>KMHM COOTBETCTBEHHO
cocrasun 0,612.

Ha puc. 2 npepcrasieH pa3paboTaHHbBI HAMY Kajlb-
KynATop B nporpamme Excel, ¢ momoIipo KOTOporo Bos-
MOXHO paccymTaTh puck pamarHoctuku k3PIDK npnm
MIOBTOPHOI OMOIICUY C BEpPOATHOCTHIO 0T 0 1o 1.

C menpio BalmMgM3aLNN IIOTY4€HHON MOZEN 1 OIpe-
IeJleHNsA OINTMMAJbHOIO IIOPOTOBOrO 3HAaYeHMA ObLIN
IpOaHaIM3UpPOBaHbl pe3ynbrarsl 100 MOBTOPHBIX 6MO-
Icuii pefcTaTenbHoOl enes3pl. KomnyecTBeHHbIE U KaTe-
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Ta6nuua 1. AHanu3 BNUAHUA (haKTOPOB paKa NpeacTaTesibHOMN XXefe3bl N0 KJIMHUYEeCKUM pe3yJibTatam
Table 1. Analysis of the impact of prostate cancer factors by clinical outcomes

®dakTop ArmK, kH3PIMK, n (%) K3PIMK, n (%)
Factor BPH, CNSPC, n (%) CSPC, n (%)

Mepurdepuryeckasn
3oHa ovara no gaHHbIM MIMPT Peripheral zone 73(695) 32(305) 0.001
Zone of the lesion according to mpMRI TpaH3uTopHas '
Transition zone 122 (86.,5) 19(13,9)
Ouar no gaHHbiM MNP Het / No 144 (86,2) 23(13,8) 0,001
Lesion according to DRE Ha/Yes 51 (64,6) 28 (35,4)
3 80 (92,0) 7(8,0)
PIRADS v2.1 4 81 (81,8) 18 (18,2) <0,001
5 34 (56,7) 26 (43,3)
2 143 (79,9) 36 (20,1)
Broncust no cuety
Number of biopsy 3 35(76,1) 11(23,9) 0,835
4 n 6onee 17 (81,0 4(19,0)
BospacT, net <68 104 (81,9) 23 (18.1) e
Age, years >68 91 (76,5) 28 (23,5)
MCA, Hr/Mn <9,45 101 (82,1) 22(17,9) 0971
PSA ng/mi >9.45 94 (76,4) 29 (23,6)
MnotHocTk MCA, Hr/mn/cm3 <0,16 112(91,1) 11(8,9) 0.001
PSA density, ng/mi/cm? >0,16 83 (67,5) 40 (32,5) '
O6BEM NPEACTaTeNbHOM XKeNe3bl, CM3 <56,00 87 (69,0) 39(31,0) 0,001
Prostate volume, cm?® >56,00 108 (90,0) 12(10,0) ’
Paamep o4ara no gaHHbIM MAMPT, MM <13 111(84,7) 20(15,3) 0.029
Size of the lesion according to mpMRI, mm 13 83 (73.5) 30 (26.5) '

Mpumedanns. OMHK — nobpokadecTBeHHas rmnepnniaduna npeactatesbHom »xenesbl; K3PTXK — KIMHUYECK 3HaUMMbIN pak npeacTaTesibHom »enesabl; KH3PTXK — KHUYecKn
He3HaYVMbIN pak NpeacTaTenbHon xenesbl; MNMPTT — mynbTunapameTpuyeckas MPT; MNPV — nanbLeBoe pekTanbHoe nccneoBaHme

Notes. BPH — benign prostate hyperplasia; CNSPC — clinically nonsignificant prostate cancer; CSPC — clinically significant prostate cancer; DRE — digital rectal examination;
mpMRI — multiparametric MRI

Ta6nuua 2. NokasaTesn OTHOCUTEJIbBHOIO pUckKa
Table 2. Relative risk indicators

95% HWXXHAA rpaHuua 95% BepXHAA rpaHUuLa
CoOTHOLWeHune
(OF:17q (o] ] [OBEpUTENIbHOro MHTEepBasa |A0BEepUTESIbHOro MHTepBana
. . LIaHCOB
Factor 95% lower confidence 95% upper confidence .
. A . . Odds ratio
interval limit interval limit
Mepurdepuyeckas
3oHa o4ara no AaHHBIM Mn_MPT Pgriﬁwepral Sone
Zone of the lesion according to 0,188 0,672 0,355
moMRI TpaH3nTopHas
p -
Transition zone
MameHeHus MNP Het / No 1817 6.500 3437
DRE findings fa/ Yes ’ ’ ’
Pa3mMep ouara MakCUMasbHbI, MM <13
Max size of the lesion, mm 13 1,065 3,779 2,006
O6beM NpeacTaTeslbHOM XKeneabl, cm3 =56,00 0122 0,502 0.248
Prostate volume, cm?3 ~56,00 ’ ' ’
3 <0,16

I'Inomocn; MCA, Hr/mn/cm 0376 10,133 4,907
PSA density, ng/ml/cm?3 >0 16

MpumedaHns. MAMPT — MynbTrUnapameTpuyeckast MarHUTHO-pe3oHaHcHas Tomorpadus; MNP — nanbueBoe pektansHoe nccnegosaHne; MX — npeacrarenbHas »xxenesa;
MCA — npocTaTn4eckmin cneunduy4eckmin aHTureH
Note. mpMRI — multiparametric magnetic resonance imaging; DRE - finger rectal examination; PSA — prostate specific antigen
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Puc. 1. ROC-kpuBasi nosy4eHHOM MOAEN MPOrHO3MPOBAHUS KIMHUHYECKW 3HAUN-
MOrO paka Mnpwv NOBTOPHOW B1oncumn
Fig. 1. ROC curve of the developed model for predicting clinically significant can-
cer at repeat biopsy

Uc; p nayueHTa B 3T A4EIKN BCTABNSEM

NnotHocTs MNCA (Hr/mn/cm3) 0,15 APIRTTRHCTIG IRlenTe

O6vem NXK (cm3) 35,00

Pa3mep o4ara MakcumanbHbii (mm) 15

PIRADS (3,4 uau 5 6annos) 5

30Ha oyara (TpaH3uTopHan uau nepudep Kan) pudep Kan

WU3menenna MPU (ectb unum Her) Aa

Beposmocms PTIK 0,5527: SARCK TNTYNOON. CURY
:zolpunra nauuenTa ot 0

Puc. 2. TporHocTnyeckmnin KanbKyisTop AMarHOCTUKINA KIMHNHYECKM 3HAUYMMOrO paka
NpPeAcTaTeNbHON Xenesbl Npy NOBTOPHOW Broncuin
Fig. 2. Prognostic calculator for the diagnosis of clinically significant prostate
cancer at repeat biopsy
TOpHraJIbHbIE XapaKTEPUCTUKN IMAVIEHTOB IIPEACTAB/IE€HDI
B Tab. 3, 4.

Ons manHOM BbI60pKI/I IMAlVI€EHTOB BBINIO/IHEHA Ka-
n6poBKa noporoporo sHayenu B 0,15. C moMo1pio mo-

ny4denHoit Mmogenu K3PITDK 6511 fyarHOCTMPOBaH BEPHO B

100 naymenTos
patients

42 ArMXK BPH 58 AMMX BPH

22 k3P C5PC | | 20 KH3PTK CNSPC | Noporosoe Moporosoe

, Cut-off , Cut-off
value >0,15 value < 0,15
18 naumenToB 40 nayueHToB
patient patient

Noporosoe il n Nop:

, Cut-off , Cut-off , Cut-off , Cut-off
value > 0,15 value < 0,15 value >0,15 value < 0,15
21 naumeHT 1 naument 19 nauuenTos 1 naumeHt
patient patient patient patient

Puc. 3. PacnpepeneHne B 3aBMCMMOCTW OT pesyfbTara rMCTONOMUYECKOro
3aKJIOHEHVISt
Fig. 3. Distribution according to histopathological results

100 nauueHTOB
patients

Moporosoe Moporosoe
3HaueHue, Cut-off 3HaveHue, Cut-off
value > 0,15 value < 0,15

[21 ksPnk csPC | [ 19 kuaPr CNsPC | [18armx BPH | [ 1 ksPi cspC | [1 kusPrik CNSPC |40 Armik BPH

Pmc; 4. PacnpepeneHvie B 3aBMCUMOCTM OT MOPOroBOrO 3Ha4eHVs MPOrHOCTUYe-
CKOW MOJEeNM

Fig. 4. Distribution according to the threshold of the prognostic model

21 n3 22 cny4aes, 94T0o cocTaBuno 95,5%. [Ipu noporosom
3HayeHuu mojenu meHee 0,15 BO3MOXXHO BO3JIepP>KaTbCs
OT BBITIOJTHEHNs TIOBTOPHON 6uoncun B 42% Ipu Mpo-
nycke 1 cnydas k3PIDK (4,5%). YyBCTBUTE/IBHOCTD MO-
menu cocrasuna 95,45%, cnenudnuanocts — 51,28%. Ha
puc. 3, 4 yKkasaHO pacnpeje/ieHne NaleHTOB B 3aBUCK-
MOCTHU OT pPe3yJbTaTOB MPOTHOCTUYECKOV MOJIE/N.

OBCYXAEHMUE

Hamu He 06HAPY>X€HO PYCCKOSI3BIYHBIX IIPOTHOCTH-
gyeckux mogmenenn gumarHoctuky k3PIDDK. B macrosiee
BpeMs B Poccyy oTMedaeTcs pa3BUTIE TEXHOIOT U MICKyC-
CTBEHHOTO MHTenneKTa A guarnoctuxu PITDK mo pesynb-
taram MIIMPT, Kak afbrepHaTNBa KaJTbKY/IATOPaM pUCKa.

V.A. A6osiH U COaBT. OITy6/INKOBAIN Pe3yIbTAThI UC-
ITONIb30BaHMA CBEPTOYHOI HEIPOHHO CETU, OCHOBAHHO
Ha apxutektype U-Net. Ilo pesynbraTaM Banupanum Hei-
poceTb KoppekTHO nokanusosana PIIDK B 78% cnyuaes, B
TO BpeMs Kak pajguosnor — B 55% [20].

Ta6nuua 3. OnucaTtenbHaA CTaTUCTUKA KOJIMYECTBEHHbIX NepeMeHHbIX NauMeHToB ANnA Banuansauumn
Table 3. Descriptive statistics of quantitative patient variables for validation

Moka3sartenwu / Variables PesynbTtatbl / Results

BospacT, M+SD

Age, M+SD

[MCA Ha MmoMeHT 6uroncum, Me

PSA at the moment of biopsy, Me

O6bem npencTaTtenbHon xenesbl, cm3, Me
Prostate volume, cm3, Me

[MnoTtHoCTb, Me

Density, Me

Paamep ouvara, mm, Me

Size of lesion, mm, Me

69,00+6,70

9,50

54,95
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Ta6nuua 4. OnucatenbHaA cCTaTUCTUKA KaTeropuasibHbIX NepeMeHHbIX NauMeHToB ANA Banmansauumn
Table 4. Descriptive statistics of categorical patient variables in the validation cohort

MNMoka3saTenu Kateropuu n (%)
Variables Categories i

PIRADS

Jlokanunsauys o4ara no gaHHbiM MoMPT
Zone of the lesion according to mpMRI

Ouyar no gaHHbIM MNP
Lesion on DRE

PesynbTatsl rmctonorum
Histology results

ISUP

3 29 (29,0)
4 43 (43,0)
5 28 (28,0)
Mepudepnyeckas / Peripheral zone 57 (57,0)
TpaHauTopHasa / Transition zone 43 (43,0)
Ortcytctere / Negative 70 (70,0)
Hannumne / Posititve 30(30,0)
AOrTK / BPH 58 (58,0)
PIMXK / PC 42 (42,0)
k3PI>K / CSPC 22 (22,0)
0 58 (58,0)
1 20 (20,0)
2 2(12,0)

3 4(40)

4 4(4,0)

5 2(20)

Mpumedanns. kK3PTK — KAMHNYECKM 3Ha4YMMBIA pak NpeacTartenibHon »enesbl; MIMPIT — mynbTrnapametpudeckas MPT; MNP — nanbLeBoe pekTanbHOe NCCNEe[0BaHVE;

PIMK — pak npegcraTensHon »enesbl

Note. BPH — benign prostate hyperplasia; CSPC — clinically significant prostate cancer; DRE — digital rectal examination; mpMRI — multiparametric MRI; PC — prostate cancer

Ipymmoit aBTOpoB pazpaboTaHa CCTeMa KOMIIbIOTEp-
HOJl JMarHOCTUKMU Ha 6ase rinybokoro ob6ydenms (DL-
CAD) 1 MUHUMU3ALUY BIVSHNS PYIHO CeTMEHTAIUN
Ha onpefienneHne oueHok PI-RADS. Cucrema DL-CAD no-
KasaJjia CPeIHIOI0 TOYHOCTD 78%, YyBCTBUTENBHOCTD — 60%
u crienudpuaHOCTD — 84% IpK OOHAPYIKEHUN ITOPAKEHMUIL.
Koaddunnenr cxonacrsa Dice st cermeHTauu mpepcra-
TeNbHOM Xejme3bl cocTaBun 0,71, a mmomanab mog ROC-
kpusoit (AUROC) - 81,16% [12].

OpHuM n3 nepsbix Kanbkynatop pucka PIDK ERSPC,
paspaboTaHHBII HA OCHOBE Pe3y/IbTAaTOB CKpMHUHTA 6288
MY>K4MH, ObUI 3apeructpupoBas B 2006 r. Orpanudenue
TAHHOJ MO — 9TO IPOBEJjeHIe MAVIEHTaM 6-TOYeYHO
6uorcuy npepcraTenbHoil xenessl. C BHenpenueM MuMPT
B CTaHZAPT AVATHOCTUKY JaHHas IPOTHOCTUYECKAs MOJIeb
6b171a 06HOBIeHa B 2019 T., UTO [TO3BOM/IO MCIIONbH30BATh
mauusle PIRADS s crpatndukannn nagmestos [21].

P. Davik u coaBrt. mposenu Banuansanuio 303 manuex-
TOB, B 21% crryyaeB B aHaMHe3e 6bUIa OTpUIIaTeTbHasA 610-
nicus. bopleil 9acTy MalMEeHTOB BBIMOHAIACH CUCTeMa-
TUYeCKasl TpaHCpeKTanbHas 6uomncus (n=264), TpaHCpek-
tanpHas fusion-momncus (n=35), IPOMEKHOCTHAs KOTHU-
tuBHasA 6uoncusa (n=4). AUC mna ERSPC cocraBuna 0,82
(95% 1111 0,77-0,87) pst k3PTDK u 0,77 (95% 111 0,72-0,82)
misa PIDK. AUC gz MRI-ERSPC-RC cocrasuna 0,89 (95%
I 0,85-0,93) mna x3PTIK u 0,85 (95% 1M1 0,81-0,90) mnst
Bcero PIDK. Vcnonbsys nopor pucka 24% x3PIDK mmm 20%
s Bcero PIDK mossonuno usbexars 12,5% (38/303) 6uo-
TICKIT B KOTOPTE MCCAefoBanmit, mponyctus 3% (5/167) cmy-
qgaes PIDK, 6e3 ymymenusa uu ogaoro k3PIDK [22].

B 2019 r. D.P. Ankerst u coaBT. co3fjanu HOBBI IPO-
THOCTUYECKUII KaJIbKY/IATOP, OCHOBaHHBIN Ha 15 611 06-

cnepoBaHHbIX MY>X4nH PBCG. IIpu Banupusanum Ha 5992
nanyenToB AUC cocraBuia 75,5% (95% [oBepuTeIbHBI
uHTepBam: 74,2-76,8), 4TO SABIAIOCH CTATUCTUYIECKU
3HAYMMO JY4YIINM pe3ynbTraToM 1o cpaBHeHumoo ¢ AUC Ha
72,3% (70,9-73,7) gna PCPTRC (p<0,0001) [18].

B 2025 r. ].J. Tosoian u COaBT. OIyOIMKOBA/ JAHHbIE
Banmpusanuu recta MyProstateScore (MPS) 2.0 B cpaBHe-
Huu ¢ mogenbio PCPTrt (Prostate Cancer Prevention Trial
Risk) ps 266 my»xunH, y 20% 13 KOTOPBIX C OTPULIATEIb-
HBIM Pe3y/IbTAaTOM HepBUYHON OGuorncum. JJaHHBIN TecT
OIleHMBAeT 9KCIpeccruio 18 TeHOB B MOUe, CelMDUIHBIX
k PTDK. B nonmynsannuy noBTOpHO 6MOIICUY YYBCTBUTE/Ib-
HOCTh MPS 2.0 coctaBmuna 93%, 94TO 0Ka3ajaoCch COMOCTA-
BUMO ¢ KanbKynsaTopom PCPTrt, ogHako crernnduyHoCTb
okasanoch Bbinle mist MPS 2.0 u cocraBuna 44%, a s
PCPTrt - Bcero 2,6% [23].

B 2024 r. mBeiapcKuMu y4eHbIMY pa3paboTaH U Ba-
AUAM3NPOBaH KanbKynATop BioPrev-C. IInsa cospannsa
KaZbKy/IATOpa olleHeHa KoropTa u3 391 manuenrta, 29,2%
U3 KOTOPBIX C OTPUILATE/IbHOI OMOICHell B aHaMHese.
Banupusauus npoBopmunack Ha 156 myxunHax (16,7% - ¢
ITOBTOPHOI OMOIICKET) M CPAaBHUBAIACDH C KATbKYIATOPAMMU
PBCG RC 1 MRI-ERSPC-RC. AUC kakx PBCG RC (0,71,
95% I 0,63-0,79), rak 1 MRI-ERSPC-RC (0,84, 95% IV
0,77-0,90) ObUIM 3HAUUTEIBHO HIUMKE IIO CPAaBHEHUIO C
BioPrev-C (0,88, 95% I 0,82-0,93; BioPrev-C vs PBCG,
p<0,001; BioPrev-C vs MRI-ERSPC-RC, p=0,02) [19].

H.D. Patel n coaBt. B 2022 1. ony61MKOBanu JaHHbBIE
0 paspaboTKe Ka/lIbKy/IATOPAa pHUCKAa OCHOBAaHHOM Ha
MMPT - Prospective Loyola University multiparametric
MRI (PLUM) u cpaBuenue ero ¢ PBCG RC npu Banupu-
3anuu. B uccnemoBanme Bxaodensbl 1010 manmenrtos, B
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460 M3 HUX — C OTpULATE/IBHO 6uoncueit. B KoHeYHYIO
MoOJienb OBl BKIOYEHDI CIeAYIOIIye mapaMeTpsl: BO3-
pacT, paca, ceMelinblll aHaMmHe3, ITPVI, orpunarenbHasn
6uorncus B anamuese, IICA, nmimornocts I[ICA, o6bem
npepcrarenbHoii xxene3sl, PIRADS. PLUM RC npepsomuren
PBCG RC Bo BuyTpennnx (AUC 88,2% vs 67,8%; p<0,001)
u BHemrHux (AUC 83,9% vs 69,4%, p<0,001) BanuzannoH-
HBIX BbIOOpKax s o6HapysxeHnst kK3PTDK [24].

IIpenmymecTBOM CO30aHHONM HaMM IIPOTHOCTHUYE-
CKOJT MOJIe/N SIBJISIETCS TO, ITO OHA paspaboTaHa Ha IPU-
L[eJIbHBIX MeTO/laX MOBTOPHONM OMOICKY, BalmUAM3aIns
IIPOBOAM/IACH MCK/IIOYMTETbHO Ha MalMieHTaX C IIPeJbIAY-
LIel HeraTUBHON OMOIICHell, BBIIBICHBI HOBbIE CTATUCTH -
yeckue napameTpsl guarnoctuku k3PIDK (pasmep ouara
M JIOKa/JIM3alMs oJara no ganabiMm MaMPT).

CTONUT OTMETHTD, YTO [I/I1 KAXKIOT0 Ka/IbKy/ATOpa He-
obxopMma KannbpoBKa MOPOTOBBIX 3HAYEHMIT NCXOMs U3
3ab60/1eBaeMOCTI B OT/Ie/IbHOM pernoHe. OrpaHnYeHNEM
3apyOe>KHBIX MOJIeTIel SIB/ISIEeTCS OTCYTCTBIE BO3MOXKHOCTI
BOCIIOZIb30BATbCA B OTKPBITOM JOCTyIe. VI3 nmeromuxcs
IIPOTHOCTMYECKMX KaJbKYIATOPOB MOCTYIHBI OHJIANH
PCPT RC, PBCG RC, MRI-ERSPC-RC, ogHako maHHBbIE
MMPT yunTpIBafoTCA TONMBKO B mocnefHeM. 1o maHHBIM
o63opa nmureparypsl, MRI-ERSPC-RC ycTymaeT coBpeMeH-

THTEPATYPA/REFERENCES

HBIM KaJIbKY/IITOPaM PUCKa, YTO CO3TaeT HeoOXOMMOCTD
Pa3paboTKM HOBBIX IPOTHOCTUYECKUX MOJIeTIeit.

AHanus pesynbTaToB IporHosuposanua k3PIDK c
HOMOIIbIO Pa3pabOTaHHOrO HaMy KaJIbKy/IATOpa I0Ka3auin
BBICOKYIO YYBCTBUTEILHOCTD, COITOCTABYMYIO C 3apy0ex-
HbIMU paboTamu. HecMoTps Ha HeBBICOKYHO crenudud-
HOCTb, IIOJTyYeHHbIE HAaMJ PE€3y/IbTAaThl OKa3ajUCh JIydIle
1o cpaBHeHMIo ¢ TectoM MPS (51,28% vs 44%). Brarogaps
Hallell IPOTHOCTUYECKON MOME/NIN BO3MOXKHO COKPAaTUTD
KOJINYeCTBO IIOBTOPHBIX O1oIICKit Ha 42%, 110 CPAaBHEHNIO
¢ MRI-ERSPC-RC, Ha mpy 1CII0/1b30BaHUM KOTOPOTO BO3-
MO>XHO BO3Jjep>KaTbCs Bcero ot 12,5% Ouoncuii.

3AKIIOYEHMUE

ITporuocTmyeckasi MOfienb, pa3paboTaHHas Ha OC-
HOBe COOCTBEHHBIX JaHHBIX, IOKa3bIBaeT BBICOKYIO YyB-
CTBUTEIbHOCTDb, II03BOJIsIeT [AMArHOCTUPOBATbL 95,5%
k3PIIDK 1 Ha 42% yMeHbIINTD KOMMYECTBO BHIIIOTHAEMBbIX
MIOBTOPHBIX GMOIICHUIT IPEACTATEeNbHO >Kee3bl.

JaHHBIN KaJIbKYAATOP BO3MOXXHO MCIIO/Ib30BaTh B
€XeJJHEBHOJ IPpaKTHKe Bpada ypoJora M OHKOJIOra JJiA
cTpaTuUKanuy prcka fMarHOCTUKY y HanueHTa k3PTDK
mepey BBIIIOJIHEHNEM ITOBTOpHOI 6uoncun. O

1. Bray E, Laversanne M, Sung H, Ferlay ], Siegel RL, Soerjomataram I, et al. Global cancer
statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer ] Clin. 2024;74(3):229-63. https://doi.org/10.3322/caac.21834.

2. Kanpun A.J1L, Crapuscknit B.B., lllaxsapoa A.O. 3onorapesa H.IO. 3nokavecTserHbIe HOBO-
obpasosars B Poccrt B 2024 ropy (3abonesaemocts). Mocksa: MHVOM nu. ILA. Tepriena —
¢uman OI'BY «HMULI papuonorm» Munsgpasa Poccun, 2025. 178 c. [Kaprin A.D,,
Starinsky V.V, Shakhzadova A.O., Zolotareva N.Y. Malignant Neoplasms in Russia in 2024
(Incidence). Moscow: PA. Herzen Moscow Research Institute of Oncology, a branch of the
National Medical Research Radiological Center of the Ministry of Health of the Russian
Federation, 2025. 178 p. (In Russian)].

3. Kanpun AJL, Anexcees B.fI., Marsees A.B., ITymkaps [1.10., Tosopos A.B., Top6arn H.A. 1
ap. Kinnirdeckue pexomeratn. Pak npepicratebHoN xeressl.  PaspaGoTdnk KinHideckoit
pexomenparyu Accomaryst oukororos Poccrn, Ob1wepoccrtifckast 001ecTBeHHAs OPraHy3aLiLs
"Poccnitckoe o61ectBo ypororos', Ob1epoccuitckas obuecTBerHas opranmsary "Pocciiickoe
ob1ecTBO OHKOypo7oros', Obwjepoccuiickas obecTBeHHas opranusawLs «Poccriickoe ob1e-
CTBO KIIMHITHecKoit onKoyority. Ofo6pero Hayuro-npaxrirgeckiv Coerom Mumnsppasa Poc-
cun. Top yreepxpera 2021. [Kaprin A.D,, Alekseev B. Ya., Matveev A.B., Pushkar D. Yu,,
Govorov A.V,, Gorban N.A,, et al. Clinical guidelines. Prostate cancer. Developer of the clinical
guideline: Russian Oncologists Association, All-Russian Public Organization "Russian Society of
Urologists", All-Russian Public Organization "Russian Society of Oncourologists", All-Russian
Public Organization "Russian Society of Clinical Oncology". Approved by the Scientific and
Practical Council of the Ministry of Health of the Russian Federation. Year of approval: 2021. (In
Russian)]. https://cr.minzdrav.gov.ru/preview-cr/12_3.

4. XueJ, Qin Z, Cai H, Zhang C, Li X, Xu W, et al. Comparison between transrectal and transper-
ineal prostate biopsy for detection of prostate cancer: a meta-analysis and trial sequential analysis.
Oncotarget. 2017;8(14):23322-36. https://doi.org/10.18632/oncotarget.15056.

5. Koros C.B., Tycnanos PIL, Iynvbepe C.A., I0cydos AL, Xavarpsan A.JL, bagpernu-
HoB VLIIL u nip. Pesynbratsi ucnonbsoBanns annapara HistoScanningTM s myarsocTuki
paKa IPEJICTATENbHOI XKeMesbl B CPABHEHINI CO CTAHJAPTHOI MyIbTH(OKATbHOIT Ouorcieit.
Becmnux yponoeu. 2023;11(4):62-71. [Kotov S.V., Guspanov R.L, Pulbere S.A., Yusufov A.G.,
Khachatryan A.L., Byadretdinov L.Sh., et al. Histoscanningtm vs. standard multifocal biopsy for
prostate cancer diagnosis: a comparison of diagnostic methods. Vestnik Urologii = Urology
Hearald. 2023;11(4):62-71]. https://doi.org/10.21886/2308-6424-2023-11-4-62-71.

6. Walz J, Graefen M, Chun FK-H, Erbersdobler A, Haese A, Steuber T, et al. High incidence
of prostate cancer detected by saturation biopsy after previous negative biopsy series. Eur
Urol. 2006;50(3):498-505. https://doi.org/10.1016/j.eururo.2006.03.026.

7. Mottet N, van den Bergh RCN, Briers E, Van den Broeck T, Cumberbatch MG, De Santis M, et

al. EAU-EANM-ESTRO-ESUR-SIOG Guidelines on prostate cancer - 2020 update. Part 1: screen-
ing, diagnosis, and local treatment with curative intent. Eur Urol 2021;79(2):243-62.
https://doi.org/10.1016/j.eururo.2020.09.042.

8. Wei JT, Barocas D, Carlsson S, Coakley F, Eggener S, Etzioni R, et al. Early detection of
prostate cancer: AUA/SUO guideline part II: considerations for a prostate biopsy. |
Urol. 2023;210(1):54-63. https://doi.org/10.1097/TU.0000000000003492.

9. Tilki D, Chen M-H, Huland H, Graefen M, DAmico A V. Mortality risk for patients with
biopsy Gleason grade group 1 prostate cancer. Eur Urol Oncol. 2024;7(6):1520-6.
https://doi.org/10.1016/j.eu0.2024.06.009.

10. Wegelin O, Exterkate L, van der Leest M, Kummer JA, Vreuls W, de Bruin PC, et al. The
FUTURE Trial: A multicenter randomised controlled trial on target biopsy techniques based
on magnetic resonance imaging in the diagnosis of prostate cancer in patients with prior
negative biopsies. Eur Urol. 2019;75(4):582-90. https://doi.org/10.1016/j.eururo.2018.11.040.

11. Kaufmann S, Russo GI, Bamberg E, Lowe L, Morgia G, Nikolaou K, et al. Prostate cancer
detection in patients with prior negative biopsy undergoing cognitive-, robotic- or in-bore MRI
target biopsy. World ] Urol. 2018;36(5):761-8. https://doi.org/10.1007/500345-018-2189-7.

12. He M, Ennxees M.3,, P3ae PT., Yeprennkuit /.M., Genppmepos M.B., Li He u ip. Paspa-
60TKa cicTeMbI Ha 6ase ryGOKoro 06yyeHys jyis IOMOILH B IPHHATIN BPadeOHbIX pelieHI B
onpeienieuy oLieHoK 1o cucteMe PI-RADS: Mex/yHapofiHoe MHOTOLIHTPOBOE MCCIEOBAHME.
Onxoyponoeus. 2024;20(4):15-23. [Mingze He, Enikeev M.E., Rzaev R.T,, Chernenky LM.,, Feld-
sherov M.V,, Li He, et al. Development of a deep learning-based system for aiding in the determi-
nation of Prostate Imaging Reporting and Data System (PI-RADS) scores: an international
multicenter study. Oncourologiia = Cancer Urology. 2024;20(4):15-23. (In Russian)].
ttps://doi.org/10.17650/1726-9776-2024-20-4-15-23. .

13. Kononrapes K.B., Ipimkos /1.0., Tosopos A.B., Bacimbes A.O., ITymkaps JI.FO. Po6or-accit-
CTUPOBAHHDIE TEXHONIOTMN /1A MPOBENEHIA TapreTHOi[ 6I/IOHCI/H/I HPCHCTaTeHbHOﬁ JKETe3bl:
0030p miteparypsl. Becrmuuk yponoeuu. 2023;11(2):132-43. [Kolontarev K.B,, Gritskov L.O,,
Govorov A.V, Vasiliev A.O., Pushkar D.Y. Robot-assisted technologies for targeted prostate biopsy:
literature review. Vestnik Urologii = Urology Herald. 2023;11(2):132-43. (In Russian)].
https://doi.org/10.21886/2308-6424-2023-11-2-132-141.

14. Pomanos P.A., Kopaxin A.B., Toncros 11.C., Knpnarosckmi B, Anexcees b.4. TTpomesx-
HOCTHAST (bHOKH-OMOIICHS TIPENICTATeNbHOI! JKeTesbl. [IMarHOCTIdecKas IeHHOCTb B CPABHEHII
€O CTAHJAPTHOI OMoIICHelt. IKcnepumenmanvhas u knunuteckas yponoeus. 2023;16(1):48-54.
[Romanov R.A., Koryakin A.V,, Tolstov LS., Kirpatovsky VLI, Alekseev B.Ya. Transperineal fusion
prostate biopsy. Diagnostic value in comparison with a standard biopsy. Experimentalnaya i
Klinicheskaya Urologiia = Experimental and Clinical Urology. 2023;16(1):48-54. (In Russian)].
https://doi.org/10.29188/2222-8543-2023-16-1-48-54.




PakK npep,CTaTeanofil xKKeJse3bl

aKcnepuMmeHTanbHasa 1 KnmHmdeckas ypornoruvua Ne2 2026 www.ecuro.ru

111

TINTEPATYPA/REFERENCES

15. Kunos M. C,, IOcydos A. T, Iycranos P. J1.,, Kotos C. B. Pesynnrarst mpyMeHerILs TapreTHBIX
METO0B IIPY HOBTOPHOIZ 6I/IOHCI/H/I HpeHCTaTCHI)HOI;I JKENE3DI Y IIALMEHTOB C OTPULIATENIbHBIM PE-
3Y/IbTATOM TIIepBIYHOIT cucTeMHoit buoncnut. Orikoyponozus. 2025;21(3):82-90. [Zhilov M. S,
Yusufov A. G., Guspanov R. I, Kotov S. V. Results of using targeted methods in repeat prostate
biopsy in patients with negative results of primary systemic biopsy. Onkourologiya = Cancer
Urology. 2025;21(3):82-90. (In Russian)]. https://doi.org/10.17650/1726-9776-2025-21-3-82-90.
16. Breza J, Subin E Bernadic M, Tomas M, Pindak D. The use of European randomized study of
screening for prostate cancer calculator as a diagnostic tool for prostate biopsy indication. Bratislava
Med J. 2019;120(5):331-5. https://doi.org/10.4149/BLL_2019_054.

17. Maruf M, Fascelli M, George AK, Siddiqui MM, Kongnyuy M, DiBianco JM, et al.
The prostate cancer prevention trial risk calculator 2.0 performs equally for standard biopsy
and MRI/US fusion-guided biopsy. Prostate Cancer Prostatic Dis. 2017;20(2):179-85.
https://doi.org/10.1038/pcan.2016.46.

18. Ankerst DP, Straubinger ], Selig K, Guerrios L, De Hoedt A, Hernandez J, et al. A con-
temporary prostate biopsy risk calculator based on multiple heterogeneous cohorts. Eur
Urol. 2018;74(2):197-203. https://doi.org/10.1016/j.eururo.2018.05.003.

19. Hermanns T, Wettstein MS, Kaufmann B, Lautenbach N, Kaufmann E, Saba K, et al.
BioPrev-C - development and validation of a contemporary prostate cancer risk calculator.
Front Oncol. 2024;14. https://doi.org/10.3389/fonc.2024.1343999.

20. A6ostn VLA, Pegpxus B.A., Hasapyk M.I, ITonaxos A.C., ITakyc C.M., Jlememxo C.J1.,

1 fip. VICKYCCTBEHHBII MHTENIEKT B JUATHOCTHKE PaKa MPeCTATENbHON JKemessl ¢
IOMOIIbI0 MATHUTHO-Pe30HAHCHOH ToMorpadmi. HoBbii momxom. Owkoyporno-
eus. 2024;20(2):35-43. [Aboyan LA., Redkin V.A., Nazaruk M.G., Polyakov A.S., Pakus S.M.,
Lemeshko S.I, et al. Artificial intelligence in diagnosis of prostate cancer using magnetic
resonance imaging. New approach. Onkourologiya = Cancer Urology. 2024;20(2):35-43. (In
Russian)]. https://doi.org/10.17650/1726-9776-2024-20-2-35-43.

21. Radtke JP, Giganti F, Wiesenfarth M, Stabile A, Marenco J, Orczyk C, et al. Prediction of
significant prostate cancer in biopsy-naive men: validation of a novel risk model combining
MRI and clinical parameters and comparison to an ERSPC risk calculator and PI-RADS.
PLoS One. 2019;14(8):0221350. https://doi.org/10.1371/journal.pone.0221350.

22. Davik P, Remmers S, Elschot M, Roobol MJ, Bathen TF, Bertilsson H. Reducing prostate
biopsies and magnetic resonance imaging with prostate cancer risk stratification. BJUI
Compass. 2022;3(5):344-53. https://doi.org/10.1002/bco2.146.

23. Tosoian JJ, Zhang Y, Meyers JI, Heaton S, Siddiqui J, Xiao L, et al. Clinical validation of
MyProstateScore 2.0 testing using first-catch, non-digital rectal examination urine.
] Urol. 2025;213(5):581-9. https://doi.org/10.1097/]U.0000000000004421.

24. Patel HD, Koehne EL, Shea SM, Fang AM, Gerena M, Gorbonos A, et al. A prostate biopsy
risk calculator based on MRI: development and comparison of the Prospective Loyola
University multiparametric MRI (PLUM) and Prostate Biopsy Collaborative Group (PBCG)
risk calculators. BJU Int. 2023;131(2):227-35. https://doi.org/10.1111/bju.15835.

Ceedenus 06 asmopax:

JKunoe M.C. - acnupanm xagedpu yponoeuu u andponoeuut um. akad. H.A. Jlonamxuna
OIAOY BO PHUMY um. H.JL. ITupozosa Munsopasa Poccuu (IIupozosckuil ynueepcumem);
Mockea, Poccusi; PYIHL] Author ID: 1167726, https://orcid.org/0000-0001-6322-7868

Komoe C.B. - 0.m.H., 3a6edytousuil kagedpoti yponoeuu u anoponoeuu um. akao. H.A. Jlonamxuna
@IAOY BO PHUMY um. HJL. ITupozosa Munsopasa Poccuu (ITupozosckui ynueepcumen),
pyKosodumens Ynusepcumemckoti kaunuxu yponoeuu PHUMY um. HJ. ITupozosa, Mockea,
Poccus; PUHI] Author ID: 667344, https://orcid.org/0000-0003-3764-6131

Iycnaros PU. - 0.m.1., douernm kagedpot yponozuu u anoponozuu um. akad. H.A. Jlonamxuna
OIAOY BO PHUMY um. H.JL. ITupozosa Munsdpasa Poccuu (ITupozosckuil yHueepcumem),
spau-yposoez yponoeuueckozo omoenerus IBY3 «I'KB Ne 1 um. H.JL. ITupozosa JI3M», onkonoe
4-20 onKonozuyeckozo omoenenus (onkoyponoeuu) I'bY3 «MMKI] «KommyHapxa»
Jlenapmamenma 30pasooxpanenus 2. Mockevi; Mockea, Poccust; PUHL] Author ID: 875574,
https://orcid.org/0000-0003-2321-6237

FOcypos A.I - k.m.H., doyenm Kagedpui yponoeuu u anoponozuu um. axao. H.A. Jlonamkuna
@rAOY BO PHUMY um. HJL. ITupozosa Munsopasa Poccuu (ITupozosckui ynuseepcumen),
3asedyrouuil yponozudeckum omoenenuem I'5Y3 MMKI] «Kommynapka» Jlenapmamenma
30pasooxpanenus 2. Mockevl, Mockea, Poccusi; PUHL] Author ID: 902934,
https://orcid.org/0000-0001-8202-3844

Yepkacos A.A. - opounamop xageoput yponozuu u anoponozuu um. akao. H.A. J/lonamxuna
@rAOY BO PHUMY um. HJL. ITupozosa Munsopasa Poccuu (ITupozosckuii ynuseepcumen),
Mocxsa, Poccusi; PUHL] Author ID: 1021198; https://orcid.org/0000-0001-8355-3644

Camotinos II.A. - opouramop kagedpot yponoeuu u anoponozuu um. akad. H.A. Jlonamxuna
DOIAOY BO PHUMY um. H.JL. ITupozosa Munsopasa Poccuu (ITupozosckuil ynusepcumem),
Mockea, Poccus; PYIHL] Author ID: 1309392, https://orcid.org/0009-0000-4842-6551
Jlumeunos C.O. - opounamop xageoput yponozuu u amoponoeuu um. akao. H.A. Jlonamxkuma
OIAOY BO PHUMY um. H.JL. ITupozosa Munsdpasa Poccuu (ITupozosckuil ynueepcumem),
Mocxkea, Poccusi; PYIHL] Author ID: 1308784, https://orcid.org/0009-0000-8006-1513

Bknao aemopos:

Kunos M.C. - 06paboTka 1 IIOUCK MaTepuaja, HalMcaHme TeKcTa, 30%

Koros C.B. - KoHLeNIus 1 qusaitdH uccnegoBanms, 25%

Tycmanos PVI. —c60p u cratuctundeckas obpaborka Matepuana, 15%

FOcydos A.T. - cb6op u cratucTudeckas o6paborka Marepuana, 15%

Yepxaco A.A. — c60p n cTaTncTHdecKas 06paboTka Mareprana, 5%

Camoiinos JI.A. - c6op n craructideckas o6paboTka Matepuana, 5%

JIntBunos C.O. - c6op u craructudeckas o6paborka marepuaina, 5%

Kondnuxm unmepecos. ABTOpPSI 3aABIAI0T 06 OTCYTCTBUN KOH(IMKTA HHTEPECOB.

Dunancuposanue. CraTbs IOAroToBNEHa 6€3 GPUHAHCOBOII IOMIEPIKKM.

Cobnrodenue npas nayuenmos. IlaunenTs! mofnucant NHGOPMUPOBAHHOE COrTACKe
Ha y6/InKammio.

Cmamuvs nocmynuna: 11.01.2026
Pesynvmamuvt peuensuposanus: 01.02.2026
Hcnpasnenus nonyuenwi: 10.03.2026

IIpunama x ny6nuxayuu: 28.05.2026

Information about authors:

Zhilov M.S. - postgraduate student at the Department of Urology and Andrology named after
Acad. N.A. Lopatkin of the Pirogov Russian National Research Medical University (Pirogov
University), Moscow, Russia; RSCI Author ID: 1167726, https://orcid.org/0000-0001-6322-7868

Kotov S.V. - Dr. Sci., Professor, Head of the Department of Urology and Andrology named after Acad.
N.A. Lopatkin of the Pirogov Russian National Research Medical University (Pirogov University),
Oncologist of the 4th oncological department of the Moscow multidisciplinary clinical center
«Kommunarka», Moscow, Russia; RSCI Author ID: 667344, https://orcid.org/0000-0003-3764-6131

Guspanov R.I. - Dr. Sci., Associate Professor of the Department of Urology and Andrology named
after Acad. N.A. Lopatkin of the Pirogov Russian National Research Medical University (Pirogov
University), urologist of the urological department of the City Clinical Hospital No. 1 named
after N.I. Pirogov, oncologist of the 4th oncological department (oncourology) Moscow
Multidisciplinary Clinical Center «Kommunarka», Moscow, Russia; RSCI Author ID: 875574,
https://orcid.org/0000-0003-2321-6237

Yusufov A.G. - PhD, Associate Professor of the Department of Urology and Andrology named
after Acad. N.A. Lopatkin of the Pirogov Russian National Research Medical University of the
Ministry of Health of the Russian Federation (Pirogov University), Head of the Urological
department of the MMCC Kommunarka of the Moscow Department of Health, Moscow, Russia;
RSCI Author ID: 902934, https://orcid.org/0000-0001-8202-3844

Cherkasov A.A. - medical resident of the Department of Urology and Andrology named after
Acad. N.A. Lopatkin of the Pirogov Russian National Research Medical University (Pirogov
University), Moscow, Russia; Author ID: 1021198 https://orcid.org/0000-0001-8355-3644

Samoylov D.A. - medical resident of the Department of Urology and Andrology named after
Acad. N.A. Lopatkin of the Pirogov Russian National Research Medical University (Pirogov
University), Moscow, Russia; RSCI Author ID: 1309392, https://orcid.org/0009-0000-4842-6551
Litvinov S.0. - medical resident of the Department of Urology and Andrology named after
Acad. N.A. Lopatkin of the Pirogov Russian National Research Medical (Pirogov University),
Moscow, Russia; RSCI Author ID: 1308784, https://orcid.org/0009-0000-8006-1513
Authors’ contributions:

Zhilov ML.S. - processing and searching of the material, writing the text, 30%

Kotov S.V. - concept and design of research, 25%

Guspanov R.I. - collection and statistical processing of material, 15%

Yusufov A.G. - collection and statistical processing of material, 15%

Cherkasov A.A. - collection and statistical processing of material, 5%

Samoyov D.A. - collection and statistical processing of material, 5%

Litvinov S.O. - collection and statistical processing of material, 5%

Conflict of interest. The authors declare no conflict of interest.

Financing. The article was made without financial support.

Compliance with patient rights. The patients gave written informed consent to the
publication.

Received: 11.01.2026
Peer review: 01.02.2026
Corrections received: 10.03.2026

Accepted for publication: 28.05.2026




