OPUTMHAJILHOE UCCJIENOBAHMUE | ORIGINAL ARTICLE

ISSN 1607-0763 (Print); ISSN 2408-9516 (Online)
https://doi.org/10.24835/1607-0763-1023

MynbTunapamerpunyeckas MPT n KoMOMHMpPOBaHHaA
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MynbTnapameTpuyeckas MarHUTHO-pe30oHaHcHas Tomorpadusa (MAMPT) noka3ana BbICOKYIO 4yBCTBUTENb-
HOCTb B BbISIBIEHUN KIIMHMYECKM 3HAYMMOrO paka npeacrartenbHon xenesbl (k3PIMXK) n B HacTosiee BpemMs Bce
LUMPE MCMOJIb3YETCS HE TOSILKO AJ1S AMArHOCTUKM, HO U 415 HABUraLm NpU BbINOSHEHWN TapreTHoin 6uoncun (TB).
B MHOro4YvcneHHbIX MccnefoBaHusx, onybanMkoBaHHbIX 3a nocneaHve 5 net, NpoaeMOHCTpMpoBaHa 6onee BbiCo-
Kasi YyBCTBUTENIbHOCTb TH B CpaBHEHMM C KNnaccuyeckon cuctemHomn 6uoncueit (CB). Ha 0CHOBaHUM COBPEMEHHbIX
pekoMeHgauui no amarHoctuke v nedeHnto PIDK (EAU, NICE, AUA) MnMPT nokasaHa nauyeHTam C BblCOKUM
puckom PIK n oTpuuatensHbiMi pedynstatamu npeawecteytowen CB. Hapsay ¢ atum npenmyuiectso MAMPT
1 nocneaywouien T y nepBryHbIX NAUMEHTOB OCTAETCHA HE O4EBUOHbBIM. [laHHAa CTaTbsd OCBELLAET BOSMOXHOCTU
KOMOVHMpoBaHHOM 6roncun MX kak y NepBMYHbIX NMaUMEHTOB C NMOA03PeHMeEM Ha K3PIDK, Tak 1 npu Hanuuum
B @aHaMHe3€ paHee BbIMOSIHEHHbIX OMOMNCUIA C OTPULLATENbHBIMU AAHHBIMY TMCTONOMMYECKOr0 NCCNEA0BaHMS.

KnioueBble cnoBa: pak npeacraresibHOM xenesbl, Mynstunapametpudeckas MPT, npyuensHas 6uoncus, TapretHas
6uoncust, KOMOUHMPOBaHHas Broncus, cuctTemHas ruoncus
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Multiparametric magnetic resonance imaging
and combined prostate biopsy: opportunities,
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Multiparametric MRI (mpMRI) has superb sensitivity in prostate cancer detection. mpMRl is increasingly used
not only for primary diagnostics, but for location of suspicious lesion before biopsy in case of targeted biopsy (TB).
In many recent studies have been shown higher level of TB accuracy in prostate cancer detection in comparison
with traditional systemic biopsy. In recent EAU, NICE, ACR recommendations mpMRlI is indicated for men with high
level of prostate cancer suspicion with previous negative results of systemic biopsy. However, it is not absolutely
clear, whether mpMRl is indicated for biopsy-naive men. This study is dedicated for prostate biopsy planning in the
groups of biopsy-naive men and with the history of previous biopsy.
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AKTyanbHOCTb

CuctemHasi Guoncus (Cb) BO BCeM Mupe oCTaeTcs
KJlOYEBLIM METOAOM AMArHOCTUKW paka npeacra-
TenbHom xenesbl (PMX) [1-3]. OrpaHunyeHns obwen
To4HOCTM CB 1 HEOOXOOMMOCTL NOBLILLEHMS 3 deK-
TMBHOCTU BbISIBAIEHUS KIMHMYECKM 3Hadmmoro PIDK
(k3PIMX) mHMumMmpoBann NOUCK HOBbIX OMArHOCTU-
4eckux anroputMoB. Bbicokas MHDOOPMATMBHOCTb
MynbTunapametpuyeckorn MPT (MAMPT) B BbisBne-
Hun kK3PIMX cnocobcTBOBaNa LWMPOKOMY BHEOPEHMIO
MeTOo/a B KNMHNYECKYI0 NpakTuky [4-6]. MprmeHeHne
MOMPT onsg nnaHMpoBaHWs U HaBmrauumy rnpuv BoIMos-
HEeHMM BMONCUM “UHOEKCHBIX 04aroB” NMoTeHUMabHO
MOBbLILIAET YyBCTBUTENBHOCTb MpoLeaypbl. Beicokas
NPOrHOCTNYECKAs LLEHHOCTb OTPULIATENBHOMO Pe3yib-
Tata MNMPT B BbisiBneHun k3PIMX B page cnyyaes
NO3BOJIIET 0TKA3aTbCs OT BGUOMNCUN NPEeLACTaTESIbHON
Xenesbl B N0J1b3y akTUBHOro HabnoaeHus [7]. B 2020 .
EBponerickoli accouuauuwein yponoroe (EAU) ony6-
NMKOBaHbI Mokas3aHus K TapreTHon o6uoncumn (Tb)
npeacrtaTtenbHo xenesbl [3]. B npoBeaeHHbIX Uccne-
posaHngax TB npoaoeMoHCTpupoBasa BbICOKYK WH-
GOpMaTMBHOCTb Yy NAUWEHTOB C OTPULLATENbHBIMMN
OaHHbIMK npepwecTyoLen Cb npy coxpaHsioLwem-
CS KIIMHMYECKOM NMoao3peHun Ha PIDX [3, 71.

OpHako ansl LWMpPOKOro BHEAPEHMUS B KIIMHNYECKYHO
NPakTKy NOAOOHBLIX ANArHOCTUYECKUX anropuTMOB
HeobX0OUMO YTOYHUTL MHPOPMATUBHOCTE MNMPT
B BbiiBNieHMn Kk3PIDK, npoaHanusnpoBaTb BOCMPO-
M3BOAMMOCTb MeToauku cbopa M MHTepnpeTauum
fanHbix MPT ¢ ncnons3oBaHneM yHUPULMPOBAHHOM
cuctembl PI-RADS v.2.1 B yCNOBUSAX PYTUHHOM KIIMHU-
4YeCKOW NPaKTUKM, OLEHUTb ONArHOCTUYECKYIO addek-
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TMBHOCTb TH, BbIMOSIHEHHOW MO pe3ynbTatamMm Mnoso-
XUTEeNbHbIX pe3dynsTatoB MNMPT.

Matepuan n metoabl

PaboTta BbinosHeHa Ha 6asze AY3 CO “Ceepa-
JIOBCKMA 0BNACTHOW OHKOJSIOrMYeckuii amcnaHcep”,
r'y3 CO “CeepgonoBckass obnactHas KavMHUYeckas
6onbHMua Ne1” n OO0 “EML, «YITMK-3poopoBbe»”.
B nccnenoBaHue BktoYeHbl AaHHble 113 nauneHToB
B Bo3pacte 47-75 net (cpegHwuii Bo3pacT 63 roga)
C KNMHMYecKkuM noao3peHmnem Ha PINX B Buae noBbi-
LUEHNS YPOBHSI CbIBOPOTOYHOrO npocTarcrneundu-
yeckoro aHtureHa (MCA) nnn nameHeHui npu nanb-
LLeBOM pekTanbHOM nccnegosaHuu (MPU). B nccne-
posaHue BkoyeHo 13 (11,5%) naumeHToOB € NpoBe-
neHHonn CB B aHamHe3e UM OTpuUATENbHBIMU
pesynbtatamm TrMCTONOrMYECKOro MCCNeaoBaHus.
Beuay nepcuctupyiowero pocta NMCA 1 coxpaHsito-
Lerocs nogo3peHns Ha k3PIMXX 1M 6bina Ha3HayveHa
MnMPT nepepn NoBTOPHON Broncuen.

Bcem naupeHTam 6bina BbinonHeHa MAMPT ¢ of-
HOMOMEHTHOI TpaHcnepuHeansHon Tb n Cb B cniyya-
X BbISIBIEHUS UBMEHEHWIA, COOTBETCTBYIOLLMX KaTe-
ropusim 3-5 no PI-RADS v.2.1, nnbo TosbKO TpaHcre-
puHeanbHas Cb npu n3meHeHusx 1-2 kaTteropumu.
WccnepoBaHne npoBOAMSIOCH CTPOro B COOTBETCT-
BUN C pas3paboTaHHbIMU KPUTEPUSMU KOMUTETA
PI-RADS [10]. PagHuua Bo BpemeHn Mexay MnMPT
1 NPOBELEHHOM No ee pesynstatam MNMPT He npe-
Bbllana 4 Hep,

Kputepmsmmn ncknioyeHns n3 nccnegoBaHus cra-
JIM NIPU3HAKKN PACNPOCTPAHEHHOr O OMyX0AEBOro NPo-
Lecca: ypoBeHb cbiBopoTo4Horo MNMCA 6onee 50 Hr/mn
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METHIIHCKAS BUBYATMBALIA

1/ pacnpoCTpaHeHe OMyxOneBoro npouecca Ha
cocefHune opraHbl No gaHHbIM MPT, Tak kak B 060mx
cny4yasix Lienecoobpa3HoCTb BbiNonHeHWs Mb kpaiHe
Hu13kas. Takke OblIM NCKIIOUYEHBI MNAUMEHTLI C NpoTe-
3aMun Ta306e4pEHHOr0 CyCTaBa, CHMXAIOLLMMU Kaye-
CTBO MCCNeaoBaHms 1 3aTPYAHSIOWNMU MHTepnpeTa-
LUMIO OaHHbIX B COOTBETCTBMM C PEKOMEeHAaLUsIMu
PI-RADS.

Mpwn BbiNOAHEHUN MAIMPT cbop OaHHbIX U UHTEpP-
npeTtaums pe3ynbTaToB BbINOMHAMNCL B COOTBETCT-
Bun ¢ pernameHTom PI-RADS v.2.1 [10], MPT npoBo-
ounnack Ha Tomorpade Siemens Skyra 3 Tn ¢ 20-ane-
MEHTHOW KaTyLIKOW Ans abaoMUHabHBIX MCCNeno-
BaHuin. [MpoTtokon MPT Bknoyan B cebs T2BW,
BbINOJIHEHHbIE B 3 B3aUMHO NepneHANKYNSpHbIX Mo-
ckocTtax, TR 4200, TE 102, maTtpuua 448 x 448, Ton-
lwmHa cpesa 3 MM, nHTepean mexay cpesamu 0 Mm,
none o63opa 200 mm; ABW B akcmanbHOM NIOCKOCTH
Co 3HayeHunsmun b-gpaktopa 50, 800, 1400, maTpuua
128 x 128, TonwmHa cpesa 3 mm, T1BU rpagmneHTHoE
9X0 C OUHAMUYECKMM BOMOCHBIM KOHTPACTHLIM YCU-
JIeHMeM, KOHTpacTHOe BeLecTBo [anoBucT 7,5, CKo-
POCTb MHBbEKLMK 2 MI1/C, 35 NOBTOPEHUi1, BDEMEHHOE
paspelueHne 7 ¢, matpuua 256 x 256. MiHTepnpeTtauus
OaHHbIX BbINOJIHANACh 2 HE3aBMCUMMbIMW BpavyamMm-
peHTreHonoraMmn. Bece pacxoxneHus, npu ux Hanum-
4yMKn, aHaNM3nPoBaINChb, NO pedynsTataMm obcyxae-
HMA BblAABaNOCb KOANErnanbHOE 3akJlovyeHue.
YyacTtku 3-5-i kateropum no PI-RADS v.2 pasmeya-
nmce no T2BW Bbicokoro paspellenuns. nsa Hasura-
U1K Npy TpaHCcnepuHeanbHOM B1oncum Ncnosb3oBa-
nacb ynbTpa3ByKOBasi CUCTEMA 3KCMEPTHOrO Knacca
GE Logic E9 (Munyoku, CLLIA), ocHalleHHas annapar-
HO-MPOrpamMMHbIM KOMMEKCOM A5t GboXH Broncum
MedCom GmbH BiopSee 2.2 (JapmwTtagTt, lepma-
HUS). Bruoncus BeINONHANACHE BPA4YOM-YPOSIOrOM.

B wvccnepoBaHun Gbin MCNONb30BaH anrOpuTM
KOMOVHMPOBAHHOM OMONCUKN, BKIKOYAIOLWNIA nocne-
noBaTenbHoe BbinonHeHne Cb v Th 3a oamnH ceaHc.
Ha nepBom aTane BbinonHsanace Cb n3 10-12 Touyek
B COOTBETCTBMM CO CTaHAAPTHbIM WabnoHoM. Janee
no gaHHeiM MPT npoBogunack pa3aMmeTka o4aroB s
Tb ¢ ux nocneaywouen uoncuein (3—6 BGMONCUNHBIX
CTONIOMKOB M3 Kax4oro pa3MeyeHHOro ouara).
B cpenoHem oblliee Bpems, 3aTpadyeHHoe Ha buon-
cuio, coctaenano 15-25 muH. Bcem naumeHtam 6u-
oncus BbINOAHAAACh NOA HAPKO30M. Mcnonb3oBanu
KOMOMVHaALMIO VHTFaNsLMOHHOIO (CEBOPAH) U BHYTPU-
BEHHOro (nponodon, ©&eHTaHWa) aHeCcTeTUKOB.
B cnyvae 1-2-ii kateropum nameHenuii no PI-RADS
BbINOJIHANACL TOJIbLKO CUCTEMHAA TpaHcrnepuHeab-
Has 6uoncus n3 12—14 Touex.

CbE B HacTosLLEM MCCNeaoBaHnK Obia BbIMOHEHA
13 TpaHcnepuHeansHOro goctyna. Mo onybnukoeaH-
HbIM MCCNeaoBaHMAM O0CTOBEPHbIX pa3nnymii B ou-
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arHOCTUYEeCKOM WHGPOPMATUBHOCTU B CPaBHEHUU
¢ knaccuyeckon Cb noa KOHTpoNeM TpaHcpekTanb-
HOro ynbTpPasBykoBOro uccnepgosanusa (TPY3W) us
TpaHCPEeKTanbHOro AOCTyNa He ycTaHoBneHo [11].

Ob6uiee KOMMYECTBO OMOMNCUIAHBIX CTONOUKOB
B 00eux rpynnax nauneHToB coctaBmno ot 12 oo 22.
Bce ovaru kak Tb, Tak n CB OblIM NPOHYMEPOBaAHBI
1N BHECEHbl B AMArHOCTMYECKMIA NMPOTOKON Guoncum,
B COOTBETCTBMM C KOTOPbIM MPU PETPOCHEKTUBHOM
aHanM3e OaHHbIX MMEEeTCs BO3MOXHOCTb MOyYnUTb
nHdpopmaumio, n3 kakoro cermeHta MK BbINOAHEH
ouonTtat (puc. 1, 2). MNMpu conocTaBneHnn AaHHbIX
MPT, OnarHoCTm4eckoro npoTOKONa W MOSYYEHHbIX
pPes3yNbLTaToB MMCTOSIONMYECKOro UCCneanoBaHus Bbl-
NOJHANCS aHaNN3 NONIOXUTESNbHBIX M OTPULATENBHbIX
pes3ynbTaTtoB Ans kaxaoro 6uonTara. [na cratmctu-
yeckoro aHanuaa Obin NpuMeHeH TecT MakHumapa
00191 3aBMCUMbIX MapHbIX BLIOOPOK, MOCKONbKY CpaB-
HMBaeMble MEeTOAMKN OOHOBPEMEHHO BbIMONHAINCH
Yy OOHMX W TexX Xe NauueHTOoB, 4To obecneuymBaeT
KOPPEKTHOCTb BbIOPAHHOM METOOUKMU, Pe3yibTaTbl
TecTa npeacTasieHbl B BUAE KOMOUHALMOHHOM Tab-
MBI,

Pe3ynbTaTthbl

Y Bcex 113 naumeHToB ONpeaensniock NoBbILEHNE
cbiBopoToyHoro MCA B npepenax 2,4-49,48 Hr/mn
(cpenHee 3HaveHue 15,10 Hr/mn). Y 26 (23%) u3
113 naumeHTOB onpeaensnucb nameHeHus npu NPU.
100 (88,5%) naumpeHTam 6uoncus bbina BbiNOSHEHA
Briepeble; 13 (11,5%) naumeHTaM paHee BbIMOHS-
nacb Cb B aHamHe3e C OoTpuuaTebHbIMU OAHHBIMA
rMCTOJNIOMMYECKOro NCCef0BaHMS.

Pesynstatel MOMPT nogpasfensnv Ha nonoxu-
TeflbHble U OTpULATENbHbIE B 3aBUCMMOCTM OT KaTe-
ropvn PI-RADS: nOnoXuTenbHbIMU MPU3HABaNMChb
kateropun 3-5, oTpuuatensHbiMn — 1-2. AHanu3a
pesynstatoB MNMPT npenctasneH B Tabn. 1.

Mo paHHbIM MOIMPT y 26 (23%) naumeHToB Gbiin
YCTa@HOBNEHbI 1-9 1 2-9 KaTeropMm M3MEHEHWI No
PI-RADS v.2.1, COOTBETCTBYIOLLIME OYEHb HU3KOW UK
HN3KoM BeposTHocTM K3PIDK; B 14 (12%) cnyyasx
onpepeneHa kateropus 3, COOTBETCTBYIOLLASA NPOMe-
XYTO4YHOW BeposiTHOCTK K3PTK; 4-9 kaTteropus Gbina
y 30 (27%) naumMeHTOB, COOTBETCTBYIOLLAS BbICOKOWA
BeposiTHoCTU K3PIDXK, 1 5-9 kateropus — y 43 (38%)
naLMeHTOB, COOTBETCTBYIOLLAS O4EHb BbICOKOW BEPO-
ATHOCTM K3PIMX.

JInHenHbIM pa3dmep o4aros, NOAO3PUTENBHLIX Ha
PIMX (3-5-a kateropus no PI-RADS), Haxoguncs
B npomexyTke oT 6 0o 20 (megmaHa 9) Mm. Takum
obpasom, no gaHHbIM MNIMPT nogo3perue Ha k3PTHXK
(kaTeropun PI-RADS 3-5) 6bi10 y 87 (77%) naumeH-
TOB, MOC/Ie Yero MM Oblna NpoBeaeHa KOMOMHUPO-
BaHHas buoncus.
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Puc. 1. MnMPT npencTaTensHom xenesbl y naupeHTa 56 net. a — T2BU, cnnolwHas ctpenka — oyar 5-i1 kateropum Ha rpa-
HULe nepudepnyeckoii 3oHbl 1 MPMC, npo3payHasa cTpenka — odar 4-ii kateropuu; 6 — AKY, paHHee HakonaeHue KOHTpa-
CTa B o4arax, NomMeYeHHbIX CMJIOLIHOM 1 NPo3paYHon cTpesnkon; B, r — ABW n kapta VKM, cniowHasa cTpenka — oyar 5-i
kaTeropuu, ntorosas kateropusi no PI-RADS - 5, npo3payHas cTpefika — oyar 4-ii kaTeropum, UTOroBasl kateropus rno
PI-RADS - 4; p, — HaBUraunoHHas kapta KoMObuHMpoBaHHo Groncuun: S1-10 — pacnpeneneHne y4acTkoB CUCTEMHON B1on-
cuu, BbINonHeHHoW 6e3 yyeTa faHHbix MPT; V1-V6 — yyacTku npuuensHol 6roncum no gaHHsiM MnMPT. PesynstaTsl 6von-
cun: yqactkm S1-10 n V4 — xeneauctas runepnnasus; V1-V2 — 80-90% crtonbuka ageHokapuuHoma ISUP3; V3, V5-V6 —
0o 100% apeHokapuuHoma ISUP 1.

KommeHTapuii: y naHHoro naunenTa k3PMXX BepndurLmMpoBaH TonbKO Mo AaHHbIM NPULLENbHOM Groncun.

MEDICAL VISUALIZATION 2021, V. 25, N2
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Puc. 2. MnMPT npeacrtatensHol xenesbl y naumeHta 60 net ¢ BepuduumposaHHeiM PITXK. a — T2BW, cnnowHasa ctpenka
— oyar 5-1 kateropun B nepndepmnyeckor 30He cnpaea, Npo3padyHas CTpesika — oyvar 5-n kareropun B nepndepmnyeckomn
30He cneBa; 6 — JKY, Hannyne paHHero HakornieHus KoHTpacTa B oyarax; B, r — [JBU n kapta UK/, orpaHnyeHune amdodysmm
NPOTOHOB B o4arax, 5-a kateropusi; ntoroeas kareropus no PI-RADS - 5; g — HaBMraumoHHas kapta KOMOUHUPOBaHHOW
6uoncumn: S1-10 — pacnpeneneHre y4acTkoB CUCTEMHON BUoNCUK, BbiNoSIHeHHOM 6e3 yyeTa gaHHbix MPT; V1-V5 - yyacTkn
npuuenbHor 6uoncun no AaHHbiM MAMPT. Pedynstathl 6uoncumn: yyactkn S1-S4, S6, S8-10 - xene3nctas runepnnasus;
V1-V5, S5, S7 30-100% ctonbukoB ageHokapumHoma ISUP2 1 ISUP3.

KommeHTapuii: y paHHoro nauyenTta k3PMXX BepndurLmMpoBaH kak no faHHbIM NPULENBHOM, Tak 1 CUCTEMHON Bruoncuu.

METHITMHCKAS BUBYATMBAIA 2021, rox 25, N2
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TaGamua 1. Xapaktepuctrika pesynstato MnMPT

KaTteropus nuasmeHenum
PI-RADS 1-9 2-9 3-a 4-q 5-a
21“1"1"5""' 10 (8,9%) 16 (14,2%) 14 (12,4%) 30 (26,5%) 43 (38,0%)
Kareropus uameHeHnmi 1-2-9 3-5-9
PI-RADS (oTpruaTensHble ganHHbie MAMPT) (nonoxuTenbHble AaHHble MOMPT)
n
o i“;'fg“" 26 (23%) 87 (77%)
Ta6nuua 2. ConocTasneHve peaynstaToB T 1 CB npeacTatensbHoi xenesbl
Cb
Buoncus Bcero
oTpuuaTtesnbHas NoNoXuTesibHas
Konuyectso 47 4 51
OTtpuuaTensHas
16 % B MPT 92,2% 7,8% 100,0%
Konnyectso 25 37 62
MonoxuTensHas
% B MPT 40,3% 59,7% 100,0%
Konuyectso 72 41 113
Bcero
% 63,7% 36,3% 100,0%

Mpwn aHann3e pesynbLTaToB MMCTONOrMY4ECKOro uc-
clleoBaHus nocse npoeegeHHon 6uoncum MX y na-
umeHToB ¢ kateropueii PI-RADS 3-5y 25 (28,8%)
naumeHToB k3PIK He Obin oBHapyXeH, ganee aTu
nauneHTbl NPOXOAMAN AUHAMUYeckoe HabnopoeHve
B CPOKM He MeHee YyeM 14 mec. Y 62 (71,2%) naumeH-
TOB ObIn BbisiBNEH k3PIMX, npuyem y 37 (42,5%) oH
Obln O0OHapyxeH Kkak no gaHHbiM Tb, Tak un CB;
y 25 (28,7%) k3PIMX 6bin 06HaPYXEH UCKOUNTENTBHO
no gaHHbiM Th.

26 (23%) naumeHTam ¢ 1-2-ii kateropuen n3me-
HeHui1 no PI-RADS 6bina BbinonHeHa Cb BBMAY BbICO-
KOro KJMHMYeCKoro nogo3penunst Ha PIMX (Bbicokoe
3HayeHme ypoBHS CbiBOPOTOYHOro MNCA B coveTaHun
C HU3KNUM, MeHee 15% oTHoleHneM cBOOOAHOro
MNMCA k 06wemy MCA), y 4 n3 Hux Obin BeiiBReH k3PIMK.
Mpn peTpocnekTnBHOM oueHke gaHHbix MPT paHee
BbiCTaBneHHasa 2-9 kareropus no PI-RADS He npe-
Tepnena N3MeHeHun.

Ha ocHOBaHMM NONY4EHHbIX PE3YNbTaToB, KOMYe-
CTBO UCTUHHONONOXNUTENbHBIX (UIM) cnyyaes MnMPT
coctaBuno 62 wn3 113, UCTUHHOOTPMUATENBHbIX
(NO) - 22, noxHooTpuuaTenbHbiX (J1IO) — 4 1 1OXHO-
nonoxutenbHbix (JIM) — 25. Takum 06pasom, 4yBCTBU-
TenbHocTb MNMPT coctaBuna 93,9%, cneunduny-
HOCTb — 46,8%. porHocTuyeckas LEeHHOCTb Mono-
xutenbHoro peaynetata (MUMP) coctaBuna 71,2%,
oTpuuatensHoro peaynbrata (MLOP) - 84,6%.
Konunyectso UM-cnyyaes CB coctasuno 41 u3 113,
MO - 47, O - 25. JIMN-cny4aeB, ecnv He y4nTbiBaTb

pacxoxaeHuin knacca no ISUP B noctouoncumHom
1 nocneonepaunoHHom PI3-maTtepuane, 4To He BXO-
OO0 B 33241 HaCTOSILLLErO UCCNeA0BaHUS, He Oblo.
YyecTtButensHocTb Cb coctaBuna 62,1%, cneunduny-
HocTb — 100%, MUOP - 65,2%.

B 1abn. 2 npencrasBneHbl pedynsraThl ABYX METO-
OMK Broncuii NpeacTaTeslbHON Xenesbl.

Takum obpasom, y 37 (32,5%) nauueHToB
k3PIMXX onpepnenancs kak no gaHHbim Th, Tak n Cb.
B 25 (22%) cnyyasx k3PIMXX Obin BbISIBIEH TOJIbKO MO
OaHHbIM TB 1 He AMarHocTMpoBaH Mo AaHHbiM Cb.
Y 4 (3,5%) naumeHToB k3PIMX 611 onpeaeneH Tobko
no gaHHbiM CB n y 47 naumeHToB (42%) k3PIX He
Obln 06HapPYXeH HM NO AaHHbIMKU TB, HK CB.

Y 13 naumeHTOB ¢ paHee BbiNoIHeHHO Cb 1 oT-
puvuaTenbHbIMU pe3ynbTaTaMu FTMCTONOrMYEeCKOro
ncenenoBaHnsa U NeEPCUCTUPYIOLMM POCTOM YPOBHS
MCA no paHHbiM MAOMPT Oblin BbISIBIEHbl o4aru
c kateropuen 4-5 no PI-RADS, n3 Hux: 9 - B ne-
penHen GUObPOMYCKYNAPHOM CTPOME N 4 — B TPaH-
3UTOpHOI 30He. [lo pe3ynbTatam rucronoruye-
CKOro mccnenoBaHus, BblNonHeHHas T 13 BbigB-
JIEHHbIX N0 AaHHbiMn MAMPT ovaroB 6bina nosno-
XUTEeNbHOW. TakMM 06pa3om, YYBCTBUTENLHOCTb
MnMPT n Tb y gaHHO KaTeropun naymeHToB CO-
ctaBmna 100%.

47 nauneHToB C OTpuLATENbHBIMU AAHHBIMU [U-
CTONOrM4eckoro nccnenosaHus kak nocne Th, Tak n
nocne Cb Habnopganuck Ha npoTskeHun 14-19 mec;
M3 HUX y 25 nocne npoBeAeHHOro MpPOTMBOBOCHA-
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NUTENIBHOrO NEYEHNs OTMEYEHO CHUXEHME YPOBHS
cbiBopoToyHOoro MCA, B CBS3WM C 4eM MOBTOpPHas
MNMPT npepcTaTensHol Xenesbl 1 6uoncus He Npo-
Boaunucb. [ByM naumeHTam u3 25 3a yKasaHHbIN
NPOMEXYTOK BPEMEHW ObINIO BbIMOJHEHO KOHTPOJb-
Hoe uccneposaHue. MNpu nostopHo MPT npeacTa-
TeNbHOW Xenes3bl B 0AHOM cny4vae 4yepeld 15 mec oT-
MEe4anoCb CHUXEHME OLEeHO4YHOoN rpagaumnm PI-RADS
v.2.1 ¢ 4-in kateropum [0 2-1, KIMHNYECKN 3TO CO-
npoBOXAanocb CHuxeHnem yposHs CA ¢ 6,3 oo
4,41 Hr/mn 1 BbIIO pacLEHEHO Kak MCXom, o4ara Boc-
nanuTenbHoOn uHouNsTpauun.. Bo BTOpoM cnyyae
naumeHTy yepes 16 Mec npu OTCYTCTBMM CYLLECTBEH-
HOWM AuHaMuKM No MP-kapTuHe 1 cTabunbHbIX 3Ha4Ye-
Huax ypoBHs MNCA 6bina BeINOSHEHA NOBTOPHAs KOM-
OMHUPOBaHHas Guoncua ¢ oTpULATENbHBIMU OAHHbI-
MU TUCTOJIOTMYECKOrO UCCNEAOBaHWS, He NMOATBEp-
ovBLias Hanmdmne PIK. Takum ob6pas3om, rno gaHHbIM
BCeX 47 NaUMEHTOB B rpynne AMHaMMU4eckoro Habnio-
LEHNSE MOXHO caenatb BbiIBOA 006 oTCyTCTBUM K3PIMK
B MOMEHT npoBeaeHus MnMPT 1 nocneaytouiein 6u-
oncuu.

OGcyxpaeHue

MonyyeHHble pe3ynbTaTbl KOMOMHUPOBAHHON 61O-
ncun, Bkntovatolen B ceds Tb n Cb, eMoHCTpUpyoT
yOEeNbHbIM BEC KaX40ro MeToga B TO4HOM ANArHoCTU-
ke k3PIMK. OgHomMomeHTHoe BbinonHeHne Tb u Cb
[aeT BOBMOXHOCTb KOPPEKTHO COMOCTaBUTb Pe3ysb-
TaTbl KaXA0OW METOAMKW. AHanv3 rpynn naumeHToB
C oTpuuartenbHbiMK pedynstatamm MNMPT, npowea-
Wwnx TpaHcnepuHeanobHyto CB, MO3BOAUA BbLISBUTH
NIOXHOOTpULUAaTenbHble aaHHble MNnMPT, yTto cBmae-
TeNbCTBYET O COXPaHSAoLIEeNcs HeobXoauMOCTH Bbl-
MOJIHATbL BMOMCKUIO B Cllydae OTpULATESbHbIX AAHHbIX
MnMPT.

B 22% HabnogeHunii k3PIMX 6bin BbIABAEH TOIbKO
no aaHHbiM MAMPT u Tb, 4TO noATBEPXAAET BbICO-
Kyt Lenecoobpas3HocTb BbinosHeHus MIMPT y Bcex
nauneHToB ¢ nogospeHnem Ha PIK. O6HapyxeHue
no gaHHbiMm TB k3PIMXX y BCex naumeHToB C oTpuua-
TEeNbHbIMK pe3ynbTataMn paHee nposegeHHo Cb
B aHaMHe3e CBUOETeNbCTBYET O HEOOX0AMMOCTM Bbl-
nonHeHuss MNMPT nepepg NoBTOPHOM BGuoncuei.

[MonyyeHHble pe3dynbTaTbl HAMSAHO AEMOHCTPU-
pyIOT orpaHnyenus cneunounyHoctn mnMPT B cnyya-
ax 3—4-1 kateropum nameHeHuin no PI-RADS. laHHbIN
dakT HabngaeTcsa B paboTax LWMPOKOro psiaa aBTo-
pos: cneundunyHocTs MPT onga 4-in kateropum no Pl-
RADS cocTtaBuna 60%, a ona 3-in kateropun — 12%
[16]. Huskaa cneumduyHocts MAMPT cTana npuyum-
Hoi Toro, 4yto ¢ 2019 r., cornacHo pekoMeHaaUMam
EAU, nccneposaHve He pekOMeEHOYeTCS BbIMOHATb
My>XX4nHamMu 6e3 KIMHNYECKOro Noa03pPeHMs Ha ony-
xoneBbli npouecc [3].
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Boicokasa TMLOP mMnMPT gBnsetca cnencrtByMeEM
BbICOKOW 4yBCTBUTENLHOCTU MeToaa. MNLLOP B Haluem
nccnemoBaHun coctasuna 84%, 4To Koppenupyet
C baHHbIMM MeTaaHanmsa P. Moldovan (2017) [15],
roe cpenHee 3HaveHue MNLUOP mnMPT coctasnsano
82,4% (nHTepBan 69,0-92,4%). Bwicokas [MLOP
MNMPT, BeposiTHO, ByaeT nonesHa BpadyamM-yposioram
npu BeibOpe TakTUKM BeAeHUs NauneHToB ¢ Nogo3pe-
Huem Ha PIMX B pamMKax yTO4HEHUs1 nokas3aHuin K 61o-
ncum MK B 3aBMCUMOCTM OT pe3ynstatoB MMPT.
B HacToflleM wuccnenoBaHun 4YyBCTBUTENbHOCTb
MNMPT (84%) oka3anacb CyLLIeCTBEHHO BbILLE YyBCT-
BuTenbHOCTN Cb (65,2%), 4TO MOXET ABAATLCS OCHO-
BaHMeM BbINoAHATb MOIMPT BceM naumeHTam ¢ noao-
3peHnem Ha k3PIX.

B Hawem nccneposarHmm Th BbINOnHsANAack nocne
Cb ogHum 1 Tem Xxe cneumanncTtomMm YpPOSIOroM.
MNMocnepoBatensHoe BbinonHeHne Cb No yTBepXAaeH-
HOMY LaBNoHy C NocnenytoLLel 3arpy3kor pasmeTkum
ons T n BeINONHEHWE camoi NpuLLenbHON Broncum
MUHUMU3NPYET BAUSIHNE KOPPEKLMM MO3ULNOHNPO-
BaHusa Guoncuiiiblix ovaroe npu CB B 3aBUCMMOCTU
oT pe3ynbratoB MPT. 1o aTn4ecknm coobpaxeHnem
BO3MOXHOCTb BbINOJIHEHNS [OBYX Pa3HbIX 3Tanos
6uoncuii (otaenbHoe BbiNonHeHne Tb 1 oTaenbHoe
BbinosiHeHne CB) He Obina ogobpeHa, B pesynbraTe
yero nauyeHTam npeasioXxeHa 0gHOMOMEHTHAs KOM-
OuHUpOBaHHas buoncus. NMocneaHnin BapmMaHT SBNS-
eTCsl AOMUHUPYIOLWVM B COBPEMEHHOW KINMHMYECKOM
npakTuke 1 Bce 6onbllee KONNYeCTBO BeAyLUMX LEHT-
POB 0TKa3blBAIOTCH OT paHee CyLLLeCTBOBABLUEN MeTO-
avkun BeinonHeHns Cb nog koHTponem TPY3W cpagsy
WX NMOCNE BbINOIHEHHOM HakaHyHe Thb.

BnunsaHne peaynstatoB MnMPT Ha BbiNOAHEHWe
CB, korpa Tb 1 CB npoBoasATCS 0AHOMOMEHTHO OAHUM
cneumanncTom, BnseTcs 00LWenpu3HaHHON nNpobne-
MOV NPY HEOBXOANMOCTUN CPABHUTL HYBCTBUTENIbHOCTb
KaXaoro MeToda: ecivM Cneumannuct 3apaHee OcBe-
JomneH o aaHHbix MAOMPT, To yacTb camnnoB Cb mMo-
XeT OblTb B3ATa HE M3 CTAHAAPTHOM NO3MLMN B COOT-
BETCTBUN C LIAONOHOM, a M3 30Hbl U3MEHEHWUI Mo
OaHHbIM MAMPT, 4TO YBENNYUT YyBCTBUTENBHOCTL CB
N CTaHeT NPUYNHON HEKOPPEKTHOM OLIEHKN pe3yrbTa-
ToB. B uccneposanunn O. Rouviere n coast. (2018) Cb
nposoaunacb nocne TE BpPayoOM-KAMHULMCTOM, HE
0CBeLOoMJIEHHbIM O pesysbTatax MnMPT; aBTophbl yka-
3bIBatoT, 4TO apTedakTbl U CNeabl reMmopparn4eckoro
NPONUTLIBAHNSA MO MOBNMATL Ha BbIOOP Y4acTKOB
ons Cb 1 noBbICUTb 4yBCTBUTENBHOCTL CB.

HanpoTuBs, B paHAOMU3NPOBaHHbLIX UCCNEea0BaH-
SIX C pasHbIMK BbIOOPKAMK MaLMEHTOB, KOrda 4acTb
nauMeHToB HanpasfieHa WCKAYMTENbHO Ha Th,
a BTOpas 4acTb — UckmoumTensHo Ha Cb, Bcerga co-
XPaHATCS Kak CAOXHOCTb MX paHgomMm3auuun (no
9TUYECKNUM COODpaXeHUaM B HalleM UCC/ied0BaHNN
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naumMeHTaM HeBO3MOXHO OblfI0 NPEenSIOKUTb TONBKO
TB), Tak 1 oLWMBKN camol paHAOMU3aLMK, HTO MNOTEH-
LManbHO MOXET CHU3UTb KOPPEKTHOCTbL CPaBHMBAE-
MbIX pe3ynetaTtos [4, 13].

OTcyTCcTBME NPU3HAKOB ONyxonu y 47 naumeHToB
C OTpuMUATENbHBIMU AAHHBIMW FMCTOIOMMYECKOrO UC-
cnenoBaHus nocne Guoncum Npu AMHaAMUYECKOM Ha-
6nogeHun B TeveHve 14-18 mec cBupeTenscTByeTt
00 UCTUHHOM OTCYTCTBUM K3PIMK y HMX HA MOMEHT
nposeneHns MnMPT 1 6uoncum, 4To B CBOIO o4epeb
NOATBEPXAAET TOYHOCTb MOJSIYYEHHbIX AaHHbIX. B nc-
cnepoBaHum V. Panebianco n coasT. (2018) npoaHa-
NIN3NPOBAH MOHUTOPMHI NaUMEHTOB C OTpuLATENb-
HbiMM AaHHbiMKU MPT 1 oTpuuatenbHbIMW AAHHBIMU
Cb; npomemoHCTpupOBaHa HM3Kkas BEpPOSTHOCTb
(MeHee 5% B TeYeHne He MeHee Y4eM 2 NeT) Hannuus
k3PIK, npegnonaraetcs, YTO BCE BbISIBIEHHbIE OMy-
XONN MNONYyYUIn pPasBUTME B XOAE OWUHAMUYECKOrO
HabNlOaeHNs U OTCYTCTBOBaANM B MOMEHT npoBeae-
H1a MAMPT nnun 6uoncun [14].

3akniovyeHue

lMonyyeHHble pe3ynbTaTbl UCCnenoBaHus CBUAOE-
TENbCTBYIOT O BbICOKOWM 4yBCTBUTENLHOCTU MMAMPT
N BbINOJSIHEHHOM NO ee pesdynstatam Th. Bbicokoe
NPOLEHTHOE COOTHOLLUEHWE MAUWEHTOB C BbISIBIEH-
HbiM K3PIMX nckniountenbHO no gaHHbiM TB cBupe-
TEeNbCTBYET O LeNnecoodpasHOCTM NPUMEHEHUs OaH-
HOIM MEeTOAMKM BCEM MauMeHTamM HeE3aBUCUMO OT Ha-
MYNS NpeaLwecTByowWmMx 6uoncuii. Y naumMeHToB,
HaxXoOALMXCA NOA OWUHAMUYECKUM HabnioaeHueM,
C HanM4YMem oTpuuaTenbHbIx pedyastatoB Cb B aHam-
He3e, NPU COXPaHSIOLWMXCA KIMHUYECKMX NpOosiBie-
HUSAX, CBUOETENbCTBYIOWMX O BepOoaTHOCTU PIMXK, BbI-

Introduction

The prostate cancer diagnostic pathway offers
transrectal ultrasoundguided (TRUS) systemic biopsy
(SB) [1-3]. Overall SB accuracy limitations and ne-
cessity to increase the effectiveness clinically signifi-
cant prostate cancer (csPCa) detection initiated the
search for new diagnostic methods [4-6]. Excellent
mpMRI accuracy in detection of csPCa allows wide
implementation in clinical practice. Application of mp-
MRI for planning and navigation of "index foci" poten-
tially increases sensitivity of the procedure. The high
negative predictive value (NPV) of negative mpMRI
result in the detection of csPCa, in a number of cases,
might allow abandon prostate biopsy in favor of active
surveillance [7]. In 2020, the European Association of
Urologists published indications for targeted prostate
biopsy [7]. Based on the previous studies, targeted
biopsy (TB) demonstrated high efficacy in patients

nonHexne MnMPT nepen NOBTOPHOW BepudurkaLmen
apnsieTcs obsa3arenbHbiM. KONM4ecTBO NOXHOOTPU-
uatenbHbIX pedynstatoB MNMPT cBuoeTtenscTByet
0 HEBO3MOXHOCTW UCMNONMb30BaHNSA METOAA B KA4eCT-
BE KPUTEPUS UCKIOYEHWS NPy OnpeaeneHnn nokasa-
HUN K CB y BONbHBIX C KIMHUYECKUM MNOA03PEHNEM
Ha PIDK. B HacTosiwee BpemMs KOMOMHMPOBAHHas
6uoncus, Bkoyatrowas B ceds Tb n Cb, moxeT ObITb
npusHaHa Hanbonee paunoHanbHbIM BapuaHTOM Be-
pudukaummn PIMX, obnagaiowmm 6onee BbICOKMMMI
nokasarenaMm MHMOPMATMBHOCTU MO CPaBHEHMIO
C KaxO0W n3 cpaBHUBAEMbIX METOOVK.

Yyactune aBTopos

l'ynuH LA. — npoBefeHve nccnenoBanus, c6op 1 obpa-
60TKa JaHHbIX, cTaTucTuyeckas obpaboTka AaHHbIX, Hanu-
CaHVie TeKCTa, aHanM3 U UHTepnpeTaums Nosly4eHHbIX faH-
HbIX, y4acTVe B Hay4HOM [m3aliHe, NOAroToBKa, CO3aaHne
ony6MKoBaHHOWN PaboThl.

3bipsHOB A.B. — KoHUENUMS 1 AM3aiH UCCNeaoBaHus,
yyacTve B Hay4HOM Au3aliHe, MOAroToBka, Co3aaHvne ony-
6MKOBaHHON pPaboThl, YTBEPXAEHNE OKOHYATESIbHOro Ba-
pvaHTa cTaTby.

Py6buoBa H.A. — KOHUENUMA U ON3ANH UCCNeaoBaHNUS,
NOAroTOBKA U PEfAKTUPOBaHME TEKCTA, y4acThe B Hay4HOM
Ou3aiiHe, NoAroToBka, cosfaHue onybivMKoBaHHON pabo-
Thl, YTBEPXXAEHNE OKOHYATESIbHOMO BapraHTa CTaTby.

ApTtemoB B.M. — c6op n 06paboTka AaHHbIX, aHann3 u
MHTEPNPEeTaums NoJly4eHHbIX JaHHbIX.

3amsaTtuH A.B. — cbop 1 06paboTka AaHHbIX, CTaTUCTU-
yeckast 06paboTka AaHHbIX, aHANN3 U MHTEPNpeTaums no-
JIYYEHHbIX JAHHBIX.

pebeHer E.A. — c6op 1 06paboTka AaHHbIX, aHaNn3 n
WHTEPNPETaLMs NOJTyHEHHbIX JaHHbIX.

with previous negative SB results with persistent clini-
cal suspicion of prostate cancer [3, 7].

However, in order to widely introduce such diagnos-
tic algorithms into clinical practice, it is necessary to
clarify the effectiveness of mpMRI in detecting csPCa,
analyze the reproducibility of the technique and inter-
pretation of MRI data using a unified system PI-RADS
v.2.1 in the conditions of routine clinical practice, and
evaluate the diagnostic effectiveness of targeted biop-
sy performed based on positive MRI results.

Materials and methods

The study was done in Sverdlovsk Region Oncology
Center, Sverdlovsk Regional Clinical Hospital No. 1
and “European medical center UGMK-Health” Ltd.
113 participants were recruited by local urologist.
Patient age was 47-75 years (mean age — 63 years),
all patient presented clinical suspicion of PCa with el-
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evated serum prostate specific antigen (PSA) level or
abnormal digital rectal examination (DRE) or both.
The study included 13 (11.5%) patients with a history
of SB and negative histological results. In view of per-
sisting PSA growth and continued suspicion of csPCa,
they perform mpMRI before repeated biopsy.

All patients underwent mpMRI with consequent
transperineal targeted biopsy (TB) and systemic bi-
opsy (SB) in cases 3-5 categories changes detection
according to PI-RADS, or transperineal SB only in 1-2
category changes. The study was conducted strictly
according to the developed PI-RADS v.2.1 criteria
[10]. Time gap between mpMRI and the biopsy did not
exceed 4 weeks.

Exclusion criteria of the study were signs of ad-
vanced tumor: the level of serum PSA more than
50 ng/ml and/or the spread of the tumor to adjacent
organs on MRI, since in both cases the probability of
advance cancer is extremely high and there is no rea-
son performing TB. Patients with hip prostheses that
reduced study quality and subsequent difficultness in
correct interpretation according to PI-RADS criteria
were also excluded.

All MRI data and study interpretation were per-
formed in accordance with PI-RADS v.2.1 [10].
Multiparametric MRI was done at 3T Siemens Skyra
with an external 20-element coil. The MRI protocol
included T2W performed in 3x orthogonal planes, TR
4200, TE 102, matrix 448 x 448, slice thickness 3mm,
slice gap 0 mm, FOV 200 mm; axial DWI obtained with
multiple b-values (50.800.1000) matrix 128 x 128,
slice thickness 3 mm, T1W gradient echo with dy-
namic bolus contrast enhancement (Gadovist 7.5),
injection rate 2 ml/s, repetition 35, time resolution
7 sec, matrix 256 x 256. Interpretation of the data was
performed by two independent radiologists. All dis-
crepancies, if any, were analyzed, based on the results
of the discussion, a collegial opinion was issued. PI-
RADS v.2 category 3-5 sites were placed at high reso-
lution T2W. For navigation during transperineal biopsy,
the GE Logic E9 expert class ultrasound system
(Milwaukee USA) equipped with a hardware and soft-
ware complex for fusion biopsy MedCom GmbH
BiopSee 2.2 (Darmstadt, Germany) was used. The
biopsy was performed by a urologist.

The study used a combined biopsy algorithm in-
volving sequential execution of SB and TB in one ses-
sion. At the first stage, a systematic biopsy of 10-12
points was performed in accordance with the stand-
ard template. Further, according to the MRI findings,
foci were marked for targeted biopsy with their subse-
quent biopsy (3-6 biopsy columns from each marked
focus). On average, the total time spent on biopsy was
15-25 minutes. All patients were biopsied under an-
esthesia. The combination of inhalation (Sevoran) and
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intravenous (Propofol, Phentanyl) anesthetics was
used. In case of 1-2 category of changes on PI-
RADS, only transperineal SB from 12-14 points was
performed.

SB in the study was performed with transperineal
access. According to published studies, there were no
significant differences in diagnostic accuracy com-
pared to classical SB with TRUS navigation [11].

The total number of biopsy cores in both patient
groups was 12 to 22. All foci of both TB and SB were
numbered and entered into the diagnostic biopsy pro-
tocol, according to which, in retrospective data analy-
sis, it is possible to obtain information from which
segment of the prostate biopsy core was performed
(Fig. 1, 2). When comparing MRI data, diagnostic pro-
tocol and obtained histological examination results,
analysis of positive and negative results was per-
formed for each biopsy site. For statistical analysis,
the McNimar test for dependent variable was applied,
since the both methods were simultaneously per-
formed in the same patients, which ensures the cor-
rectness of the selected method. Test results are pre-
sented in the form of a combined table.

Histological evaluation was done in accordance
recommendations of the international committee of
pathomorphologists specializing in urogenital pathol-
ogy (ISUP) 2018 [12].

Results

In all patients, an increase in serum PSA level of
2.4 ng/ml to 49.48 ng/ml (mean 15.10 ng/ml) was
detected. In 26 (23%) of 113 patients DRE abnor-
malities were detected. 100 (88.5%) patients were
biopsy naive men; 13 (11.5%) patients had history
of negative SB.

The results of the mpMRI were divided into positive
and negative groups according to the category of PI-
RADS: the categories 3-5 were recognized as posi-
tive, 1-2 were recognized as negative. Analysis of
mpMRI results is shown in Table 1.

On mpMRI data, 26 (23%) patients had a 1-2 cat-
egory of changes established by PI-RADS v2.1 cor-
responding to a very low or low probability of csPCa.
In 14 (12%) cases, category 3 corresponding to the
intermediate probability of csPCa is defined; Category
4 - in 30 patients (27%), corresponding to a high
probability of csPCa and category 5 — in 43 patients
(88%), corresponding to a very high probability of
csPCa.

The linear size of foci suspected of prostate cancer
(8-5 categories by PI-RADS) was in the range of 6 to
20mm (median 9 mm). Thus, according to the mpMRl,
suspicion of csPCa (categories PI-RADS 3-5) was
established in 87 (77%) patients, after which they un-
derwent a combined biopsy.
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Fig. 1. Prostate mpMRI in 65 years old man. a — T2W, white arrow, focus of the 5th category at the border of the periph-
eral zone and AFMS, open arrow - focus of the 4th category; 6 - DCE early enhanced foci marked arrows; B, r — DWI and
ADC map, white arrow highlights 5th PI-RADS focus for DWI, final category according to PI-RADS is 5, open arrow high-
lights 4th category, final category according to PI-RADS - 4; g — navigation map of combined biopsy: S1-10 - distribution
of SB cores; V1-V6 — areas of targeted biopsy cores; Histological results: areas of S1-10 and V4 - glandular hyperplasia;
V1-V2 80-90% - ISUP3 adenocarcinoma; V3, V5-V6 — up to 100% ISUP1 adenocarcinoma. In this patient, csPCa was veri-
fied by targeted biopsy only.
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Fig. 2. mpMPT prostate gland in a 60 years old man. a - T2W, white arrow highlights focus of the 5th category in the right
peripheral zone, open arrow highlights focus 5th category in the left peripheral zone; 6 — DCE shows early contrast enhance-
ment in foci; B, r - DWI and ADC map demonstrates proton diffusion restriction in foci, final PI-RADS category is 5; o —
navigation map of combined biopsy: S1-10 - distribution of SB cores; V1-V5 — areas of targeted biopsy cores. Histological
results: areas of S1-S4, S6, S8-10 - glandular hyperplasia; V1, V5, S5, S7 30-100% ISUP2 and ISUP3 adenocarcinoma.
Comment: In this patient, PCa was verified both by targeted and systematic biopsy.
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Table 1. mpMRI results characteristic

PI-RADS category 1 2 3 4 5
Patient (n = 113) 10 (8.9%) 16 (14.2%) 14 (12.4%) 30 (26.5%) 43 (38.0%)
PI-RADS category 1-2 3-5
(negative data mpMRI) (positive data mpMRI)
Patient (n = 113) 26 (23%) 87 (77%)
Table 2. Pairing table of TB and SB results
SB
Biopsy — - Total
Positive Negative
Negative N 47 4 o1
B % MRI 92,2% 7,8% 100,0%
Positive N 25 37 62
% MRI 40,3% 59,7% 100,0%
Total N 72 41 113
% 63,7% 36,3% 100,0%

When analyzing the results of a histological study
following a prostate biopsy in patients with category
PI-RADS 3-5, 25 (28.8%) of csPCa patients were not
detected, further these patients underwent dynamic
follow-up at least 14 months.

In 62 (71.2%) cases, csPCa was detected, with
37 (42.5%) found from both TB and SB; in 25 (28.7%),
csPCa was detected solely on TB.

26 (23%) patients with 1-2 category PI-RADS find-
ings underwent TB due to high clinical suspicion of
PCa (high serum PSA level combined with low, less
than 15% free PSA/total PSA ratio), 4 of them had
csPCa detected. In retrospective evaluation of MRI
data, the previously identified 2nd category on PI-
RADS was unchanged.

Based on the obtained results, the number of true
positive mpMRI cases was 62 of 113, true negative —
22, false negative - 4, false positive — 25. Thus, the
sensitivity of mpMRI was 93.9%, the specificity —
46.8%. The positive predictive value (PPV) was 71.2%,
NPV was 84.6%. The number of true positive cases of
SB was 41 out of 113, true negative — 47, false nega-
tive — 25. There were no false positive SB cases if the
ISUP class differences in post-biopsy and post-oper-
ative in the case of radical prostatectomy (RP) histol-
ogy were not taken into account, which was not part of
the objectives of the present study. Sensitivity of SB
was 62.1%, specificity — 100%, NPV - 65.2%.

Table 2 shows the results of two prostate biopsy
techniques.

Thus, in 37 patients (32.5%), csPCa was detected
on TB and SB. In 25 (22%) cases, csPCa was detected
on TB only and not diagnosed on SB. In 4 (3.5%) pa-
tients, csPCa was detected on SB data and in case of
47 patients (42%) no csPCa was detected on TB or SB.

In 13 patients with previously negative SB and per-
sistent PSA level growth according to mpMRI, foci with
category 4-5 by PI-RADS were identified, 9 of themin
the anterior fiboromuscular stroma and 4 in the transi-
tional zone. According to the histological results, TB
from the detected mpMRI foci was positive. Thus, the
sensitivity of mpMRI and TB in this selected category
was 100%.

47 patients with negative histological data both
after TB or SB were observed for 14-19 months; of
these, 25, after anti-inflammatory treatment, showed
serum PSA level decreasing, due to which repeated
prostate mpMRI and biopsies were not performed.
A control study was performed on 2 out of 25 patients.
With repeated prostate MRI, in one case, at 15 months
there was a decrease in the estimated gradation of PI-
RADS v.2.1 from category 4 to 2nd, clinically this was
accompanied by a decrease in PSA levels from 6.3
ng/ml to 4.41 ng/ml and was regarded as an outcome
of the inflammatory process. In the second case, after
16 months, in the absence of significant dynamics in
the MR picture and stable PSA levels, a repeated
combined biopsy was performed with negative histo-
logical data, which did not confirm the presence of
PCa. Thus, in all 47 patients in the dynamic follow-up
group, the absence of csPCa at the time of study mp-
MRI and subsequent biopsy can be concluded.

Discussion

The obtained results of the combined biopsy in-
cluding TB and SB demonstrate the value of each
method in PCa diagnosis. The simultaneous execu-
tion of TB and SB makes it possible to compare the
results of each technique correctly. Analysis of pa-
tients groups with negative mpMRI results undergoing
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transperineal SB revealed false negative mpMRI data,
suggesting a continuing need to perform biopsies in
the case of negative mpMRI data.

In 22% of observations, csPCa was only detected
from mpMRI and TB data, confirming the high feasibil-
ity of performing mpMRI in all patients with suspected
prostate cancer. Detection from TB csPCa data in all
biopsy-na ve men suggests the obligation to perform
mpMRI before repeated biopsy.

Our data clearly demonstrate the limitations of mp-
MRI specificity, in cases of 3—-4 categories of changes
according to PI-RADS. This fact is observed in wide
range previously published study: the specificity of
MRI for 4th category according to PI-RADS was 60%,
and for the 3rd category — 12% [16]. The low mpMRI
specificity became a reason to refuse mpMRI perfor-
mance for the men without PCa suspicion, according
to EAU recommendations [3].

The high NPV mpMRI is a consequence of it high
sensitivity. The NPV in our study was 84%, which cor-
relates with P. Moldovan meta-analysis data (2017)
[15], where the mean NPV mpMRI was 82.4% (interval
69.0-92.4%). High NPV mpMRl is likely to be useful
for urologist physicians in patient management espe-
cially with considering mpMRI findings. In the present
study, the sensitivity of mpMRI (84%) was significantly
higher than the sensitivity of SB (65.2%), which may
be the reason to perform mpMRI for all patients with
suspected csPCa.

In our study, TB was performed after SB by the
same specialist urologist. Sequential execution of SB
on the approved template, followed by MPI data im-
port minimizes the effect of biopsy focus positioning
correction in SB depending on MRI results. For ethical
reasons, the possibility of performing 2 different stag-
es of biopsies (separate execution of TB and separate
execution of SB) was not approved, as a result of
which patients were offered a single-step combined
biopsy. The latter option is dominant in nowadays
clinical practice and an increasing number of leading
centers are abandoning the pre-existing technique of
performing SB with TRUS-navigation immediately or
after the TB performed the day before. The effect of
mpMRI results on SB performance when TB and SB
are performed simultaneously by one person is a well
known problem when it is necessary to compare the
sensitivity of each method: if a specialist is aware of
the mpMRI data, then the part of SB samples can be
taken not from the template position, but from the
zone of interest according to the mpMRI data, which
will increase the SB sensitivity and cause incorrect
evaluation of the results. In the O. Rouviere (2018)
study, SB was performed after TB by a clinician, who
was not aware of the results of mpMRI; the authors
indicate that artifacts and traces of hemorrhagic im-
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pregnation may have influenced site selection for SB
and increased it sensitivity.

In contrast, in randomized trials with different pa-
tient samples, where one part of the patients undergo
only TB and the other part — only SB, both the diffi-
culty of correct randomization still remains (moreover
for ethical reasons, it was not possible in our study to
offer patients only TB) and the errors of randomization
itself exist, which could potentially reduce accuracy of
compared data [4, 13].

The absence of tumor signs in 47 patients with
negative histological examination data after biopsy at
dynamic observation for 14-18 months indicates the
true absence of csPCa at the time of mpMRI and bi-
opsy, which in turn confirms the accuracy of our data.
In the V. Panebianco’s (2018) study analyzed patient
monitoring with negative MRI and negative SB data;
low probability (less than 5% for at least 2 years) of
csPCa was demonstrated, it is assumed that all de-
tected tumors developed during dynamic observation
and were absent at the time of mpMRI or biopsy [14].

Conclusions

The obtained results of the study indicate a high
sensitivity of the mpMRI and TB performed according
to its results. The high proportions of patients with
detected csPCa on TB solely indicates the feasibility
of applying this technique to all patients regardless of
previous biopsies history. In patient with previous
negative SB results and persistent clinical PCa suspi-
cion, performing of mpMRI before biopsy is manda-
tory. The number of false negative mpMRI results indi-
cates the impossibility of using the method as a triage
test before biopsy. Currently, combined biopsy, which
includes TB and SB, can be recognized as the most
rational method of PCa detection.
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