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POJIb BUMIPIOBAHOT'O KOE®ILIIEHTA TN ®Y3II
BIIIAPAMETPUYHOI MPT AK IPOMEHEBOI'O MAPKEPA
PAKY IIEPEJIMIXYPOBOI 3AJI03U

Pak nepeamixypoBoi 3ano3u (P3) € Hait6inbl NoWMpPEHO 37105IKICHOIO NYXIMHOW cepef 4onoBikiB. Posib BUMipio-
BaHoro Koediuienta gudysii (BKL) 6inapametpuynoi MPT (6iMPT) — pocnigxeHHs 6€3 BUKOPUCTAHHA JMHAMIYHO-
ro KoHTpacTHoro nocunerHs (OKM) npu BussnerHi PMN3 Bce we 3anuwaeTbecs A0 KiHUA He BUBYEHOK
Meta. Metoto po6oTu 6yno BuB4YnuTM ponb BKI 6iMPT sk npomeHeBoro mapkepa kniHiyHo 3Hauyuoro PM3.
Marepianu Ta meToau. Y focnigKeHHi B3sau yyactb 78 4onoBiKiB 3 Nifo3poto Ha HasBHicTb PM3. Ycim nauieHTam
OyNno NpoBefeHO KOMMIEKCHe KNiHiYHe 0OCTeXeHHs, ke BKAKYaNo MynbTunapametpuyHy MPT nepeamixypoBoi
3a031, KOMNOHeHTOM sKoi 6yna 6iMPT. Ouinka gaHux MPT 6yna nposeaeHa BignoBigHo Ao cuctemu PI-RADS
Bepcii 2.1.
Pe3ynbraTun. Po3nogin nauieHTis 3rigHo 3 cuctemoto PI-RADS 6yB Takum: 1 6an — 9 (11,54 %) nauieHTis, 2 6anu —
12 (15,38 %), 3 6anu — 25 (32,05 %), 4 6anu — 19 (24,36 %) 1a 5 6anis — 13 (16,67 %) oci6. Y nigrpyni nauieHTis
3 5 6anamu kniHiyHo 3Havywmii PM3 6ye Buasnenuii y 100 % Bunagkie. Y nigrpyni nauieHTie 3 nyxauHamu B 4 6a-
NW KNiHiYHO 3Hauywui PMN3 piarHoctyBanuy 16 3 19 (84,21 %) Bunapkis, ay 3 (15,79 %) nauieHTiB — KNiHIYHO He3-
Hauywwy nyxauHy. Y nigrpyni nauieHTie i3 3 6anamu kniHiyHo 3Hauywuit PMN3 giarHoctoBaHo y 11 3 25 (44,0 %) BU-
nagkie, y 8 (32,0 %) nauieHTiB — KNiHIYHO He3HauylWy NyxauHy Ta 'y 6 (24,0 %) nauieHTiB — oOposKicHy rinepn-
nasito nepeamixyposoi 3ano3u. PM3 3 ouiHkoto > 7 3a wWKanoto MicoHa NpoAeMOHCTPYBaAM 3HAYHO HUXKYT cepeaHi
3HayeHHs BK[ ancy3iitHo-3BaxeHuMx 306paxeHb MPT y NopiBHAHHI 3 NyxAMHaMuK 3 oLiHKOW < 7 3a wkanoto Mico-
Ha: (0,86 + 0,07) x 10° mm?*/c npoTu (1,08 + 0,04) x 10 mm?/c (p < 0,05).
BucHoBKM. OTpMMaHi pe3ynbTatit CBif4aTh NPo BUMCOKY iHopMaTuBHiCTL 6iIMPT B giarHocTuui paky nepegmixypo-
BOi 3an03u. 3actocyBaHHa BK[ no3sonnno audepeHuioBati KAiHIYHO 3HAYYLWMIA i HE3HAYYLWMIT BapiaHTU NYX/INH-
HOro Npouecy, a TakoX A0OPOAKiCHI 3MiHKM B TKaHMHAX nepeaMixypoBoi 3a103u i MOXKe pO3rafaTuCh y AKOCTI no-
TeHUiHOTO MpoMeHeBoro mapkepy Pr3.
KniouoBi cnoBa: pak nepeaMmixypoBoi 3an03u, AiarHocTuka, GinapametpuyHa MPT, mapkep, BUMiploBaHMii Ko-
ediuieHT gudysii, PI-RADS.
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THE ROLE OF THE APPARENT DIFFUSION COEFFICIENT
OF THE BIPARAMETRIC MRI AS AN IMAGING MARKER
OF PROSTATE CANCER

Prostate cancer (PCa) is the most common malignancy in men. The role of the apparent diffusion coefficient (ADC)
of biparametric MRI (biMRI) which is a study without the use of dynamic contrast enhancement (DCE), in detection
of PCa is still not comprehensively investigated.
Objective. The goal of the study was to assess the role of ADC of biMRI as an imaging marker of clinically signifi-
cant PCa
Materials and methods. The study involved 78 men suspected of having PCa. All patients underwent a comprehen-
sive clinical examination, which included multiparametric MRI of the prostate, a component of which was biMRI. The
MRI data was evaluated according to the PI-RADS system version 2.1.
Results. The distribution of patients according to the PI-RADS system was as follows: 1 point — 9 (11.54 %)
patients, 2 points — 12 (15.38 %) patients, 3 points — 25 (32.05 %) patients, 4 points — 19 (24.36 %) patients and
5 points — 13 (16.67 %) patients. In a subgroup of patients with 5 points, clinically significant PCa was detected in
100 % of cases. In the subgroup of patients with tumors of 4 points clinically significant PCa was diagnosed in 16
of 19 (84.21 %) cases, and in 3 (15.79 %) patients — clinically insignificant tumor. In the subgroup of patients with
3 points, clinically significant PCa was diagnosed in 11 of 25 (44.0 %) cases, in 8 (32.0 %) patients — clinically
insignificant tumor and in 6 (24.0 %) patients — benign prostatic hyperplasia. PCa with a score of > 7 on the Gleason
scale showed significantly lower mean values of ADC of the diffusion-weighted MRI images compared to tumors with
a score of < 7 on the Gleason scale: (0.86 + 0.07) x 10° mm?/s vs (1.08 + 0.04) x 10”° mm?/s (p < 0.05).
Conclusions. The obtained results testify to the high informativeness of biMRI in the diagnosis of prostate cancer.
The use of ADC allowed to differentiate clinically significant and insignificant variants of the tumor, as well as
benign changes in prostate tissues and can be considered as a potential imaging marker of PCa.
Key words: prostate cancer, diagnosis, biparametric MRI, marker, apparent diffusion coefficient, PI-RADS.
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BCTYII

Pak nepenmixyposoi 3ano3u (PI13) € HaiibGiabII nomm-
PEHOIO0 3JIOSIKICHOIO MyXJIMHOIO cepell YOIO0BiKiB. 3aXBO-
PIOBaHICTh Ha 1110 TTATOJIOTiI0 32 OCTAaHHI TPUALISITH POKiB
3pocja B YOTUPH pasu, JeTaTbHICTb CTAHOBUTDH OJIM3HKO
10 %. Taky cuTyalilo MOKHA IMOSICHUTU MOXJIMBOCTIMU
paHHboi nmiarHoctuku PII3 3a gomomororo ImmpoKoro
3aCTOCYBAHHS BHUMIpIOBAHHS TIPOCTATOCIICIN(PIYHOTO
antureny (ITCA) y kpoBi nawienTiB [1]. BomHouac 6ara-
TO BaroMHUX JOCJIiIKeHb JOBOJSTh, 110 CYYacHi AiarHoc-
TUYHI Ta JiKyBajibHi migxomu no PII3 moBuHHiI OyTun
¢yHZaMeHTadbHO TIEPETJITHYTI Ta BIOCKOHAJCHI.
JlocninHUKY He OTpUMaJIi CYTTEBOI Pi3HULII B TTOKA3HU-
Kax CMEPTHOCTI y TAIliEHTIB 3 JIOKaJi30BaHOIO (hOPMOIO

P« Mytsyk Yulian Olehovych, e-mail: mytsyk.yulian @gmail.com

INTRODUCTION

Prostate cancer (PCa) is the most common malig-
nancy among men. The incidence of this patholo-
gy has quadrupled over the past thirty years, with a
mortality rate of about 10 %. This situation can be
explained by the possibility of early diagnosis of
PCa through the widespread use of measurement
of prostate-specific antigen (PSA) in the blood of
patients [1]. At the same time, many solid studies
show that modern diagnostic and treatment
approaches to PCa need to be fundamentally
revised and improved. The researchers did not find
a significant difference in mortality in patients with
localized form of clinically insignificant PCa (score

(1) 542
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KIiHiYHO He3Hauymoro PI13 (6an < 6 3a mkanoro [tico-
Ha) i fgKi mipjagraaud pagvKaiabHi MpOCTaTEeKTOMii, B
MOPIBHSIHHI 3 TallieHTaMMU, SIKi OyJIM JIillIe Ha aKTUBHO-
My criocTepeskeHHi [2]. Sk i y Bunaaxky 3 pagukKaibHOIO
MPOCTAaTEKTOMI€I0, 3aCTOCYBaHHSI IMPOMEHEBOI Teparii
o jikyBaHHs PII3 Takox mMoB’si3aHe 3 PO3BUTKOM
CEepHO3HUX YCKIaJHEHb: BTpaTa e€peKllil CIIOCTePira€Th-
ca Mmaiixke y 50 % maliieHTiB, 4acTO Ma€ Miclie HEeTpH-
MaHH# cedi. I xoua y pa3zi paHHboi ctanii PI13 pagukanb-
He XipypriuHe JiKyBaHHS LIi€l MaTOJOril MoXe OyTU BU-
COKOe(EeKTUBHNUM, TaKWI ITAXim He 3aBXIU € OITH-
MaJIbHUM i BUIIpaBIaHUM, OCOOJIMBO Yy BUMAAKax MyX-
JINH HU3bKOTO pU3UKY [3]. 3 METOI0 YHUKHEHHS BaXKKUX
i HeBUITpaBOAHUX MicasoIepaliiHUX yCKIIaAHEHb B OC-
TaHHiI POKM OyJIM BBEIEHi Taki ajJbTepHATUBHI KIIiHIYHi
cTparerii, IK aKTUBHE CIIOCTEPEXKEeHHS, MUJIbHE OYiKy-
BaHHSI Ta opraHo3oepiraroua (okycHa Tepamnisa [4, 5].
BuiezaznaueHe nepemyciM Moxke OYyTU pEKOMEHI0BAHO
naijieHTaM 3 TaK 3BaHOI0 «KJIiHIYHO HE3HAUYyIIOI0» MyX-
JmHolo < 6 3a mkasoro [ricona i pisHem ITCA B kpoBi <
10 Hr/ma [6, 7]. OgHAK 4yacTo BUOIp ONTUMAIBbHOTO Me-
TOAY JIiKyBaHHSI MiA 4ac iHAMBiAyaJbHOTO MiAXOAY 10
naiji€eHTa CTBOPIOE 3HAUHY KJIiHiYHY ITpobsieMy. Taka cu-
Tyallisl 3yMOBJIEHa MOPiBHSIHO HU3bKUM J1arHOCTUYHUM
3HaueHHIM Y3/l mpu BugsieHHi PII3 i 3HayHOO
KUJIBKICTIO MICEBAOHETaTUBHUX PE3YyJIbTaTiB MYHKIiAHOL
Giorcii mepeaMixypoBoi 3a103H, 1110 csirae 45 % |8, 9].
Ha croromHi «30/10TUM CTaHIapTOM» y IPOMEHEBii
niarHoctuui PII3 € wmynprunapamerpuuHa MPT
(MnMPT) nepeamixypoBoi 3a71031U — METO, 1110 HE JIU-
111e A03BOJISIE OTPUMATU YiTKe 300pakeHHsI MepeaMixy-
pPOBOI 3aJ1031, ajie i1 He Hece KOAHOTO padialliiiHOro Ha-
BaHTaXEHHS Ha TAlliEHTa YW MEPCOHAN, IO € BKpail
BaxkJIMBUM, 30KpeMa B YKpaiHi, BpaxoByIOUM MiABUILE-
HU# pagmianiiinnii ¢oH BHacmimok asapii Ha YAEC i
MOB’s13aHi 3 Heto Hacliaku. HelonaBHo 3’ aBUIMCS JaHi
npo Te, mo MuMPT 31aTHa HagaTy LWiHHY iHQOpMallio
aist giarHoctuku PII3 i mo3BoauTU Okl TOYHO CTpa-
TU(IKyBaTH MAlli€HTIB IJIsI aKTUBHOTO CIIOCTEPEXEHHS,
YHMKAIOUM 3aiiBUX OioIICiii mpocTtati. BomHoyac mmpoke
3aCTOCYBaHHS TAaHOTO METOY MOB’sI3aHE 31 3HAYHOIO €KO-
HOMIYHOIO TOKCUYHICTIO, MEPII 3a BCE, 32 PaXyHOK BHUCO-
KOI BapTOCTi BHACJiJOK 3aCTOCYBaHHSI TallOJIiHii-BMicC-
HUX KOHTPAaCTHUX PEYOBUH, BBEICHHS SIKMX MOXE 3yMO-
BUTU PO3BUTOK MOTEHLIAHO TPi3HOrO YCKIAAHEHHS —
CUCTEMHOTO HedporeHHoro ¢ibpo3y. Ha cboroaHi posb
oimapamerpuunoi MPT (6iMPT) mepenmixypoBoi 3airo-
31 — BapiaHTy npoBeneHHss MPT 6e3 BukopucrtanHs au-
HaMmiyHOro kKoHTpacTHoro mnocuieHHs (HKII) i Kijab-
KiCHMX TOKa3HUKiB, OOYMCIIEHUX Ha OCHOBI ii JaHUX,
TaKUX 9K BUMiptoBaHnii KoediumieHT nnudysii (BKI) om-

< 6 on the Gleason scale) and who underwent rad-
ical prostatectomy, compared to patients who were
only under active surveillance [2]. As with radical
prostatectomy, the use of radiation therapy for the
treatment of PCa is also associated with the devel-
opment of serious complications: loss of erection is
observed in almost 50 % of patients, urinary incon-
tinence also occurs very often. Although radical
treatment of this pathology may be highly effective
in the early stages of PCa, such an approach is not
always optimal and justified, especially in cases of
low-risk tumors [3]. In order to avoid severe and
unjustified postoperative complications, in recent
years alternative clinical strategies such as active
surveillance, watchful waiting and organ-preserv-
ing focused therapy have been introduced [4, 5].
The above, in the first place, can be recommended
for patients with the so-called «clinically insignifi-
cant» tumor: < 6 on the Gleason scale and the level
of PSA in the blood < 10 ng / ml [6, 7]. However,
often the choice of the optimal method of treat-
ment during the individual approach to the patient
creates a significant clinical problem. This situation
is due to the relatively low diagnostic value of ultra-
sound in the detection of PCa and a significant
number of pseudo-negative results of puncture
biopsy of the prostate, reaching 45 % |8, 9].
Today, the «gold standard» in imaging of PCa is
multiparametric MRI (mpMRI) of the prostate —
a method that not only allows to yield a clear
image of the prostate, but also does not carry any
radiation load on the patient or staff, which is
extremely important, especially in Ukraine, given
the increased radiation background due to the
Chornobyl accident and related consequences.
Recently, there is an evidence published that
mpMRI can provide valuable information for the
diagnosis of PCa and allow more accurate stratifi-
cation of patients for active monitoring, avoiding
unnecessary prostate biopsies. At the same time,
the widespread use of this method is associated
with significant economic toxicity, primarily due
to the high cost of the gadolinium-containing con-
trast agents, the introduction of which is associat-
ed with the development of a potentially serious
complication — systemic nephrogenic fibrosis.
Today, the role of biparametric MRI (biMRT) of
the prostate which is a variant of MRI without the
use of dynamic contrast enhancement (DCE) and
quantitative indicators calculated on the basis of its
data, such as the apparent diffusion coefficient
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(y3siitHO-3BaxkeHUX 300paxeHb ([133), mpu BUSBICHHI
KJIIHIYHO 3HAYYILIOTO paKy MepeaMixypoBoi 371031 BCe
111e 3JIMIIIAETHCS A0 KiHIIS HE BUBYEHOIO.

META JOCJIIZKEHHS
MeTtoro podotu 0yyo BuBYUTH pojib BKJI 6iMPT gk
MIPOMEHEeBOIr0 MapKepa KiriHiuHo 3Hauymroro PI13.

MATEPIAJIM I METOIN

HocnigkeHHsT OyJ0 J03BOJIEHO €TUYHOIO KOMICI€l0 i
npoBoAuIocs Ha 6a3i KJIiHiK Kadeapu yposiorii i Ka-
denpu pamiosnorii JIbBiBCbKOro HalliOHaJILHOTO Me-
TUYHOTO yHiBepcuTeTy iMeHi JlaHuna [anuibkoro ta
Ha 0a3i MeAUYHOro LEeHTPY «EBPOKIIiHiK» (M. JIbBiB)
npotsarom 2018—2021 poxiB. Y gocimimKeHHs yBiHAIIIIO
78 4oJIOBIKiB BiKOM 56—72 poOKiB (cepemHiil BiK —
(68,4 £ 4,8) pokiB) 3 migo3poro Ha PII3 3a maHumu
KJIIHIYHUX JOCJiAXeHb. YCi Mali€eHTU TPOXOAUIU
KOMIUIEKCHE KJIiHIYHEe OOCTEXKEHHSI, SKE BKIIIOYaJio
MPT i zaranpHompuiiHgaTi Metomu. Kpurtepissmu
BKJIIOUEHHSIMUA B TOCJIIKEHHST CIyryBaau oauH (abo
Oinbiue) dakTopiB: piBeHb 3arajibHoro ITCA B Kposi
Buie 4 Hr/mi, o3Haku PII3 3a maHuMm TpaHCpeK-
tanbHoro Y31, o3naku PI13 3a pe3ynbsratramu nmanblie-
Boro pexkranbHoro gociimkeHHs (ITPI). ¥ xonHomy 3
BunaakiB 1o MPT nmyHkuiiiHa 6iorncist abo JiKyBaHHS
PI13 ne mpoBOaMINCH.

Mynsrunapamerpunudy MPT BukonyBaiu 3a 1oromo-
rolo ckanepa 1,5 T (Signa HDxt, General Electric,
CIIIA) 3 BOCbMUMKaHAJIbHOIO KOTYIIKOIO. Y BCiX BUMaa-
KaX BUKOPUCTOBYBABCSI iIeHTUUHUI CTaHIapTU30BaHUI
MPOTOKOJ CKaHyBaHHS, SIKMI BKJIIOYaB CTaHAApTHI
TOCJIiIOBHOCTI 3TiIHO i3 3araIbHONPUITHSATAM ITPOTOKO-
JioM: T-2 3BaxkeHi 300paxke€HHsI Y TPhOX OPTOrOHAIbHUX
rpoexiisix, ocboBi /133 i3 3HaueHHssM b = 1000 MmM?/c,
ocboBi T-1 3BaxkeHi 300paskeHHs i3 TTPUTHIYEHHSIM K1~
py Ta TMHAMIYHUM KOHTPACTHUM MOCWIEHHSIM (iHXKEK-
TOpHE OOJIIOCHE BBEIECHHS ragoTepoBOi KUCIOTU Y 1031
0,1 Mmmonb Ha 1 Xr Macu Tina xBoporo). J133 mpoBoauin
nepen BUKOPUCTAaHHSIM KOHTPAacTHUX pedyoBuH. Kaprtu
BK]I reHepyBajiuch aBTOMaTUYHO Ha poOOYill cTaHIIil
Ha ocHOBI /133 i BUKOPUCTOBYBAIUCH SIK Mipa Auya3ii.

Amnani3z gannx 6iMPT, mo Bkitoyasna e T-2 3Ba-
JKEeHi 300pakeHHS Y TPhOX OPTOTOHAJBHUX MPOEKIIisIX
Ta ochoBi JI33 i ¢dakTMyHO Oysia KOMIIOHEHTOM
MOMPT, npoBoauau He3aJiexkHO Big pe3yabTaTiB
nocnigoBHocTi JIKIT, moka3zHUKM SIKOI B JOCTIIKEHHSI
He BKIouanuch. OILiHKA OTpUMaHUX PE3yabTaTiB
MPT-ckanyBaHHS TpOBOAMJIACH 3TiAHO 3 PekoMeH-
JaunissMu AMEpUKaHCBhKOTO KOJIEIXKY paaioJiorii «300-
paxeHHs mpoctati — CHUcTeMa 3BiTyBaHHS Ta JaHUX»

ch) 544

(ADC) of diffusion-weighted (DWI) images in diag-
nostics of significant PCa is still not fully under-
stood.

OBJECTIVE
Investigation the role of ADC of biMRT as an imag-
ing marker of clinically significant PCa.

MATERIALS AND METHODS

The study was approved by the ethics commission
and conducted on the basis of clinics of the
Department of Urology and Department of
Radiology of Danylo Halytsky Lviv National
Medical University and on the basis of the
Euroclinic Medical Center (Lviv) during
2018—2021. The study included 78 men aged 56—72
years (mean age — (68.4 = 4.8) years) with suspect-
ed PCa according to clinical studies. All patients
underwent a comprehensive clinical examination,
which included MRI and conventional methods of
diagnostics. Criteria for inclusion in to the study
were one or more factors: the level of total PSA in
the blood serum above 4 ng/ml, signs of PCa accord-
ing to transrectal ultrasound, signs of PCa according
to the results of digital-rectal examination (DRE).
In none of the cases before the MRI was a puncture
biopsy of prostate or treatment of PCa performed.

Multiparametric MRI was performed usinga 1.5 T
scanner (Signa HDxt, General Electric, USA) with
an eight-channel coil. In all cases, an identical stan-
dardized scanning protocol was used, which includ-
ed the standard sequences according to the general-
ly accepted protocol: T-2 weighted images in three
orthogonal projections, axial DWI with a value of
b = 1000 mm?/s, axial T-1 weighted images with fat
saturation and dynamic contrast enhancement
(bolus injection of gadoteric acid at a dose of 0.1
mmlol per 1 kg of body weight of the patient). DWI
sequence was performed before the use of contrast
agents. ADC maps were generated automatically
from DWI on the workstation and used as a measure
of diffusion.

Analysis of biMRI data, which included only T-2
weighted images in three orthogonal projections and
axial DWI and was actually a component of
mpMRI, was performed regardless of the results of
the DCE sequence, the results of latter were not
included in the study. The results of the MRI scans
were evaluated in accordance with the
Recommendations of the American College of
Radiology «Prostate Imaging — Reporting and Data
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(PI-RADS) Bepcii 2.1. 3rizHo 3 1TaHOIO CHCTEMOIO ITPOBO-
JUJIACh OLIiHKA KOXHOI 30HM MEPeaMiXypoBOi 3a/103U —
HeHTpaIbHOI, TTepeXiaHoi i mepudepnunoi. BinmosinHo
1o cucremu PI-RADS oTpumanuii 6an iHTeprpeTyBaiu
TaKUM YMHOM: 1 — Ayke HU3bKa HMOBIPHICTb KJIiHIYHO
3Hauymoro PII3; 2 — Hu3bkKa MMOBIpHICTb KJIiHIYHO
sHauymoro PI13; 3 — mpomixkumii pe3ynsrat; 4 — BUCO-
Ka WMOBIipHicTh KiIiHiuHO 3Hauymioro PII3; 5 — myxke
BUCOKa WMOBIpHICTh KiiHiYHO 3Hauymioro PII3. [lms
MO3HAYEHHSI 30HU ypaXXeHHsI OyJiu BUKOPUCTaHi PO3-
poOJieHi CEKTOpHI KapTu IepeaMiXypoBoi 3ajlo3U, Ha
SIKMX KOXHa 11 TpeTrHa (0a3aiibHa, cepenHs Ta amikallb-
Ha) Oysa po3IofijieHa Ha YMOBHI CEKTOPH 3TiTHO 3i 3ra-
JaHMMU BUIlIe peKoMeHaauisimu (puc. 1).

Otpumani gani 6iMPT peTpocrnieKTMBHO aHaTi3yBaIu
y 3icTaBJeHHi 3 pe3yabraTaMu ITyHKIiifHOi Oiorcii 1e-
peaMiXypoBO1 3aJI031, 1110 BUKOHYBajach 3a CTaHIApT-
HOIO METOAMKOIO 3 12 TOYOK (6 TOYOK i3 KOXKHOI 4acTOu-
KM), 3 ypaxXyBaHHSM JOKaji3alii ypaXXeHb 3a TaHUMU
CTaHIapTU30BaHMX BUILIE3ralaHUX CEKTOPHUX KapT. s
obuuncineHHss BK]I obnacth 3auikasneHHs1 (O3) Ha kap-
tax BK]I po3sraiioByBaau Haj IMig03piaol0 AiISHKOIO,
peTeIbHO MOBTOPIOIOUM i1 KOHTYP. 11 OTpMaHHS 3Ha-
yeHb BK] HopMaibHOT TKAHUHU TIepPeaMiXypoBOi 3aJ10-
3u O3 po3TalioByBau HaJ 30HOIO, SIKa HE MaJjia KOJHUX
NaToJOriYHMX BigxwieHb MP-curHany i Oyjna Makcu-
MaJIbHO BiIIaJIeHOIO BiJ aOHOPMAaJIbHUX 30H (SIKIIIO TaKi
Oy TIPUCYTHI), IPU LIbOMY, peecTpailito 3HaueHb BKJI
TMPOBOIVIIM JIUIIIE Y MALiEHTIB 3 Kateropiero PI-RADS 1.
I cTaTUCTUYHOTO aHali3y OTPMMAaHMX NaHUX BUKO-
pucToByBasIM nporpaMHi naketu Microsoft Excel 2016
ta SPSS v.22. Jlna mOpiBHSAHHSI CepeaHiX BEJIUYUH Y
niarpymax xsopux 3actocoByBajin Metoq ANOVA. Cra-
TUCTUYHO 3HAYYILIMM pe3ysabTaT BBaxkancs mpu p < 0,05.

PE3VYJIBTATU TA IX OBGTOBOPEHHS

B pesynabraTi aHamizy oTpuMaHO TaKWid pPO3IOMIi
nawieHTiB 3a cucremoro PI-RADS: 1 6an — 2 (7,69 %)
manienty; 2 6amm — 5 (19,23 %); 3 6amu — 8 (30,77 %),
4 6amm — 6 (23,08 %) ta 5 6aniB — 5 (19,23 %) naiieHTiB.
ITporsirom omHoro TWXHS micass MPT nyHKuifiHy
Oiorcilo mepeaMiXypoBoi 3a7103U I KOHTpoJjeMm Y3]I
MPOBOAMJIM BCiM TalLliEHTaM, y SIKUX 11 ypaxKeHHsI KJia-
cugikyBanu gk 5 ta 4 6anu 3a cucremoro PI-RADS.
3rifHO 3 AaHUMU TATOMOPMOJOriyHOTrO aHalizy, y
niarpyni nauieHTiB i3 ypaxeHHsamu PI-RADS 5
KiiHiyHO 3Hauymmii PI13 (> 7 6aniB 3a mkanor [iico-
Ha) crioctepiraBcs y 100 % BunajakiB. Y miaArpyIi XBopux
3 ypaxkeHHSIM TepeaMiXypoBoi 3aj103U 4 0ajiu 3a CUCTe-
moto PI-RADS, kiiHiuHo 3Hauywumit PI13 niarHoctyBa-
mmy 16 3 19 (84,21 %) Bumaznkis, a y 3 (15,79 %)

System» (PI-RADS) version 2.1. According to this
system, each zone of the prostate was assessed —
central, transitional and peripheral. According to
the PI-RADS system, the obtained score was
interpreted as follows: 1 — very low probability of
clinically significant PCa; 2 — low probability of
clinically significant PCa; 3 — intermediate result;
4 — high probability of clinically significant PCa;
5 — very high probability of clinically significant
PCa. To identify the affected area, the developed
sectoral maps of the prostate were used, in which
each third of the prostate (basal, middle and api-
cal) was divided into sectors in accordance with
the PI-RADS recommendations (Fig. 1).

The obtained biMRI data was retrospectively ana-
lyzed in conjunction with the results of puncture
biopsy of the prostate, which was performed accord-
ing to the standard method of 12 samples (6 samples
from each lobe), taking into account the location of
lesions according to standardized, above-mentioned
sector maps of the prostate. To calculate the ADC,
the region of interest (ROI) on the ADC maps was
placed over the suspicious area, carefully repeating
its contour. To obtain values of ADC of normal
prostate tissue, ROI was placed above the area that
had no pathological abnormalities of the MR signal
and was maximally far away from abnormal areas (if
any), while recording ADC values was performed
only in patients with PI-RADS 1 only. Microsoft
Excel 2016 and SPSS v.22 software packages were
used for statistical processing of the obtained data.
The ANOVA method was used to compare the mean
values in the subgroups of patients. A statistically sig-
nificant result was considered at p < 0.05.

RESULTS AND DISCUSSION

The analysis resulted in the following distribution of
patients according to the PI-RADS system: 1 point —
2 (7.69 %) patients, 2 points — 5 (19.23 %), 3 points —
8 (30.77 %), 4 points — 6 (23.08 %) and 5 points —
5 (19.23 %) patients. Within one week after MRI,
puncture biopsy of the prostate under ultrasound con-
trol was performed in all patients in whom prostate
lesions were classified as 5 and 4 points according to
the PI-RADS system. According to pathomorpho-
logical analysis, in a subgroup of patients with PI-
RADS 5 lesions, clinically significant PCa (> 7 on the
Gleason score) was observed in 100 % of cases. In the
subgroup of patients with prostate lesions 4 points
according to the PI-RADS system, clinically signifi-
cant PCa was diagnosed in 16 of 19 (84.21 %) cases,
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Knacudikauia PI-RADS / Prostate Imaging—Reporting and Data System

@ 1 — pyxe Hu3bKa BiporigHicTb HassHocTi C-r npoctatn Gleason >7 (clinically significant cancer is highly unlikely to be present)
‘ 2 — Hu3bKa BIporiaHicTb HaseHocTi C-r npocTatn Gleason >7 (clinically significant cancer is unlikely to be present)

‘ 3 — npomixHa BiporigHicTb HageHocTi C-r npoctaty Gleason >7 (the presence of clinically significant cancer is equivocal)

@ 4 — ucoka BiporigHicTb HassHocTi C-r npocTatn Gleason >7 (clinically significant cancer is likely to be present)

‘ 5 — pyxe Bucoka BiporigHicTb HasiBHOCTI C-r npoctatu Gleason >7 (clinically significant cancer is highly likely to be present)

PucyHoOK 1. CektopHa KapTta nepeamixypoBoi 3ano3u. MauieHt T., 65 poKis, PSA — 8 Hr/Mn, ypaxkeHHs
nepepamixypoBoi 3ano3u — 4 6anu 3a cucremoio PI-RADS (xkoBTUI KONip)

CZ - ueHTpanbHa 30Ha; TZ — nepexiaHa 30Ha; PZ — nepudepunyHa 30Ha; AS — nepeaHsa CTpoma; a — nepenHin; p — 3aaHii;
pl — 3agHbONATEPanbHUA; pM — 3a4HbOMEAIaNIbHNN

Figure 1. Sector map of the prostate. Patient T., 65 years old, PSA - 8 ng/ml, prostate lesion - 4 points

according to the PI-RADS system (yellow areas)
CZ - central zone; TZ - transition zone; PZ - peripheral zone; AS — anterior stroma; a — anterior; p — posterior; pl — posterior
lateral; pm — posterior medial

(1) 546
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CASE RECORDS

MNaLieHTIB — KJIIHIYHO He3Hauylly NyxJuHY (< 7 6aJjiiB 3a
1mkanolo IjticoHa).

3 25 maIi€enTiB, y IKMX ypaXkeHHS TTepeaMiXypoBoi 3a-
Jo3u knacugikoBaHo 3a cucteMoro PI-RADS sk 3 6anm,
MyHKIIiiiHa Giomcist mpoBeneHa y 22 (88,0 %) Bumagkax
yepe3 piBeHb PSA B cupoBaTii > 4 HI/MJI Ta O3HaKH
PII3 3a ganumu IIPM i Y3/1. Pemra namieHTiB 1Iiel
nigrpynu 3 auine nigsuineHuM piBHeM [TCA (B Mexkax
4—5 nar/mn) ta 6e3 o3Hak PI13 3a manumu 1P ta Y3/1
MIIsTany IWHAMIYHOMY CITOCTEPEKEHHIO Ta IIpU3Ha-
YEeHHIO CTaHJApTHOIO IIPOTU3anajbHOTO i aHTUOAK-
TepiaJbHOTO JiKyBaHHS BIpodoBxk 1 wmicsus. I[TpoTsarom
IIbOTO TEPMiHY Yy BCiX MalieHTiB piBeHb IICA B cupoBarili
KPOBi 3HM3UBCS HIDKYE 4 HT/MJI i CTAHOBUB B CEPEITHHOMY
3,1 Hr/mu1, Yepe3 1I0 IMyHKIiMHY 0iOIICiio ITepeaMiXypoBoi
3aJ103U OYJI0 BiATEpMiHOBAHO, XBOPHM IPOBOIUTHLCS IO~
Jajblile yBaxHe CrocTepexXeHHs. BinmoBinHoO 10 pe3yib-
TaTiB MaTOMOP(OJOTiYHOIO aHai3y, B Liil miArpymi xBo-
pux kiiHivHO 3Hauymmii PI13 miarHocToBano y 11 3 22
(50,0 %) BunanxiB, y 8 (36,36,0 %) nawieHTiB — KJIiHIYHO
He3Hauylly myxJvHy Tay 6 (27,27 %) naiiieHTiB — 100po-
SKICHY TinepIuiazito nepeaMixypoBoi 3aJ1031.

IMTauieHTam 3 ypaxkeHHSIMM TIe€peAMiXypOBOi 3a7103U 3a
cuctemoro PI-RADS 1 ta 2, nyHkuiiiHa Gioricist He TIpo-
BOJIMJIACh, BOHHU ITiIJISITAIM TMHAMIYHOMY CITOCTEPEXKEH-
HIO IIPOTATOM 3 MICSAIIiB 3 TIPU3HAYCHHSIM CTAaHAAPTHOTO
OpOTU3AINAIBHOIO Ta aHTUOAKTEPiaJIbHOTO JiKyBaHHSI.
[TpoTtsiroM 1BOTrO TepMmiHy Juile y 1 mauieHTa piBeHb
ITCA B cupoBaTii 3aauinaBcs Buille 4 HI/MJI i CTAHOBUB
5,2 ur/mn (ouinka PI-RADS 2), iiomy Oys10 ImpoBeneHO
OYHKUIMHY 6i0IICii0 mepeaMixypoBoi 3a103U, 32 pe3yib-
TaTaMu SIKOI IIarHOCTOBAHO T0OPOSIKICHY rinepruiasito.

3riIHO 3 PETPOCIEKTUBHUM aHaJIi30M OyJI0 BCTaHOBJIE-
Ho, 1m0 y 100 % BUIAAKIB riCTOJOrYHO Bepr(hiKOBAHOTO
kytiHigyHOo 3Hauymroro PI13 Ha T-2 3BaskeHMX ITOCTTiMOBHOC-
TSX, AUISHKA HOBOYTBOPEHHsI Maja Bi3yaJlbHO MEHIILY
IHTEHCHUBHICTbh CUTHaITY. Y pa3i JJoKasizallii MyXJIMH! B T1e-
pudepiitHiii 30Hi, y 89 % BUMaAKiB XapakTep HOBOYTBO-
peHHs OyB BOTHUWILEBUM (UiTKi KOHTYpU, KJIMHOIMOIIOHA
¢opma), a y BUMAIKy MepexigHuX ado LEeHTpaIbHUX 30H
ypaxkeHHs MyXJIMHHUM TIpoLecoM y 75 % BUMajaKiB Taka
JiAsSIHKA Majla HeBUpa3Hi MoJisl i HempaBWIBbHY (opMy
(puc. 2). BomHouac npm aHaimizi mociigoBHocTeit 133 Oy-
JIO BUSIBJIEHO, 1110 30HU YpaxkKeHHS ITyXJIMHOIO MepeaMixy-
pPOBOI 3aJI03U IEMOHCTPYBaJM BapiaOesibHE OOMEXEeHHSI
nuy3il (IUISTHKY MinepiHTeHCUBHOCTI Bil MEHILIO 10 Oilb-
101 iIHTEHCUBHOCTI ), 1110 Y OiTBIITOCTI BUTTAAKIB JO3BOJISIIIO
ineHTU(iKyBaTH JJOKaIi3allil0 HEOTUIaCTUIHOTO MPOLIECY.

ITpu ananizi 3HauyeHb BK]I, orpuManux Ha ocHOBI /133,
0yJ10 BCTAaHOBJICHO, 1110 cepenHi 3HaueHHs1 BK]I ypaxxeHoi
3/10SIKICHMM MyXJIMHHUM IPOLIECOM TKAHUHU MePeaMiXy-

and in 3 (15.79 %) patients — clinically insignificant
tumor (< 7 points on the Gleason scale).

Of the 25 patients in whom prostate lesion was
classified by the PI-RADS system as 3 points,
puncture biopsy was performed in 22 (88.0 %)
cases due to serum PSA levels > 4 ng/ml and signs
of PCa according to DRE and USG examinations.
The remaining patients in this subgroup, with only
elevated PSA levels (within 4—5 ng/ml) and no
signs of PCa according to DRE and USG were
subject to dynamic monitoring and standard anti-
inflammatory and antibacterial treatment for 1
month. During this period, in all patients, the level
of PSA in the serum decreased below 4 ng/ml and
averaged 3.1 ng/ml, due to which the puncture
biopsy of the prostate was postponed, the patients
are further closely monitored. According to the
results of pathomorphological analysis, in this sub-
group of patients clinically significant PC was diag-
nosed in 11 of 22 (50.0 %) cases, in 8 (36.36.0 %)
patients — clinically insignificant tumor and in 6
(27.27 %) patients — benign prostatic hyperplasia.

In patients with prostate lesions according to the
PI-RADS 1 and 2 system, puncture biopsy was
not performed, they were subject to dynamic
monitoring for 3 months with the appointment of
standard anti-inflammatory and antibacterial
treatment. During this period, only 1 patient had
serum PSA levels above 4 ng/ml and 5.2 ng/ml
(PI-RADS 2 lesion), resulting in a puncture
prostate biopsy, which diagnosed benign hyper-
plasia.

According to a retrospective analysis, it was
found that in 100 % of cases of histologically veri-
fied clinically significant PCa on T-2 weighted
sequences, the tumor site had a visually lower sig-
nal intensity. In the case of localization of the
tumor in the peripheral zone, in 89 % of cases the
nature of the tumor was focal (clear contours,
wedge-shaped), and in the case of transitional or
central zones of the tumor, in 75 % of cases such
area had indistinct fields and irregular shape
(Fig. 2). At the same time, the analysis of DWI
sequences revealed that the areas of prostate tumor
showed variable diffusion restriction (areas of
hyperintensity from lower to higher intensity),
which in most cases allowed to identify the loca-
tion of the neoplastic process.

When analyzing the values of ADC obtained on
the basis of DWI, it was found that the mean val-
ues of ADC affected by malignant tumor tissue

547 &



K/TIHIYHA
MPAKTUKA

ISSN 2304-8336. [po6nemu pagiauiiHoi meguuynny 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2021. Bun. 26.

PucyHok 2. binapametrpuyHa MPT nepeamixypoBoi 3an03u. Toi camuit nayieHT, JiNAHKN ypaXKeHHS

no3sHaveHi ctpinkamu (ypaxenHsa PI-RADS 4)

A — ocboBe T-2 3BaxeHe 300paxeHHst; B — kopoHanbHe T-2 3BaxeHe 306paxkeHHs T2; C — caritanbHe T-2 3BaxeHe
306paxeHHst; D — ocboBe [133; E — BK/, kapTa; F — dy3ia T-2/033. MNicns npoBefeHHs NyHKLiAHOI 6ioncii B AinsgHLui

ypaxeHHs BusisneHo PM3 7 6anis 3a wkanoto MMicoHa (3+4)

Figure 2. Biparametric MRI of the prostate. The same patient, lesion areas marked with arrows (lesion

PI-RADS 4)

A — axial T-2 weighted image; B — coronal T-2 weighted image T2; C — sagittal T-2 weighted image; D — axial DWI; E: ADC
map; F — T-2 / DWI fusion. After a puncture biopsy a PCa 7 points on the Gleason scale (3 + 4) was revealed in the affected

on MRI area

pPOBOIi 3a7103U OYIM AOCTOBIPHO HMXKYKMMU, MOPIBHSIHO 3
cepenHiMu 3HaueHHsiMu BKJI HopmaibHOI abo ageHo-
MAaTO3HOI TKAaHWHU TepeaMiXypoBOl 3aJ031 i CKJagaiu
(0,94 £+ 0,11) x 10~ mm?*/c mpotr (1,59 £ 0,09) x 10~ Mmm?/c
BignosigHo, p < 0,05. KpiM 11bOro, KiIiHIYHO 3HAYYLIMIA
PI13 (ominka > 7 3a mkasoto [ricoHa) poIeMOHCTpyBaIn
CYTTEBO HIWKUi cepenHi mokasHuku BK]I nudysiitHo-3Ba-
XKeHux 300pakeHb MPT y MopiBHSIHHI 3 myXJIMHaAMU 3
omninkorto [ticona < 7 i cranoBuiu (0,85 £ 0,08) x 107 MM?/c
mpotu (1,09 £ 0,03) x 10~ mm?/c BinmosigHo (p < 0,05), 110
CBIiTUMJIO MPO 3HAYHO OiIbII BUPAKEHY PECTPUKIIIO I~
(by3ii MoJIeKy/T BOOHIO B HU3bKOAM(EPEHIIIIOBAaHUX OCe-
peaxkax PII3 mopiBHSIHO 3 HOBOYTBOPEHHSIMU BHCOKOIO
cTyrieHst nudepentiarii (puc. 3).

V naHiit po0b0Ti MU BUBYMJIU AiaTHOCTUYHE 3HAUYEHHS
3actocyBaHHg O0iMPT Ta ponp BKJI mist BUSIBAEHHS
KJIiHiYHO 3Hauyiioro PII3. € ngaHi iHIIMX AOCTiIAHUKIB,
gKi BuB4Yanu edpektuBHicTh MPT B miarHocTtui 1iei ma-
tojorii. Tak, Meng 3 koneramu [10] mpoaHamizyBaiu
3B’5130K MiX gaHuMu MPT nepen Giormciero nepeamixy-
poBoi 3a103u i piBHeM BusiiieHHs1 PI13. Ha ocHOBi OT-
pUMaHUX JaHUX OyJio goBeaeHo, o MPT y moegHaHHi
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of the prostate were significantly lower than the
mean values of ADC normal or adenomatous
prostate tissue and was (0.94 £ 0.11) x 10 mm?/s vs
(1.59 £ 0.09) x 10 mm?/s respectively, p < 0.05.
In addition, clinically significant PCa (Gleason
score > 7) showed significantly lower mean
ADC of diffusion-weighted MRI images com-
pared to tumors with a Gleason score < 7 and
was (0.85 £ 0.08) x 10° mm?/s against
(1.09 £ 0.03) x 10> mm?/s respectively (p < 0.05),
which indicated a much more pronounced restric-
tion of the diffusion of hydrogen molecules in low-
differentiated PCa foci compared with neoplasms
with a high degree of differentiation (Fig. 3).

In this work, we studied the diagnostic value of
biMRT and the role of ADC for the detection of
clinically significant PCa. There are data from other
researchers who have studied the effectiveness of
MRI in the diagnosis of this pathology. Meng and
co-authors analyzed the relationship between MRI
data before prostate biopsy and the level of PCa
detection. Based on the obtained data, it was proved
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3 MYHKIiHOIO OiOICi€l0 Ja€ MOXIIMBICTh BUSIBUTU Ha
26 % Oinblle BUMAKiB KIiHIYHO 3Hauymoro PI13 (> 7
0aJtiB 3a mKkanolo [JricoHa) MOPiBHSIHO i3 3aCTOCYBAHHSIM
JIMIIe cucTteMaTuyHoi Oiomcii: 158 ta 117 mailieHTiB
BignmosigHo (p < 0,001). 3a HammMu naHumu, 6iMPT y
MOEAHAHHI 3 CUCTEeMAaTUYHOIO OIOICi€I0 Ja€ 3MOTY BUSI-
Butu 100 % xii"iuHo 3Hauyioro PI13 y mawieHTiB Kate-
ropiii PI-RADS 4 ta 5. ¥V miarpymni XBopux i3 ypaxkeHHSIM
PI-RADS 3 yacTka BUSIBJIEHUX KJIiHIYHO 3HAYYIIUX ITyX-
quH ckiaia 50 %. 3a pesynsratamu Bjurlin Ta crniBaBT.
[11], MPT pana moxusicte BusgBuTH nonan 70 % Bu-
nagkiB KJiHiYHO 3Hauymioro PII3, 1o Takox y3rom-
KYETHCS 3 HAILIMMM JTaHUMU. 3a pe3yibraTaMy IPYHTOB-
HOTO JOCHiIXeHHs, omnyoOjaikoBaHoro B 2017 poui
Hansen Ta #ioro xomneramu [12], cuctemaTnuHa OioriCist
nepeaMixXypoBoi 3a103u aana 3mory BusButu PI13 7—10
GautiB 3a wkasolo [ticoHa B 91 % Bunankis. Y MmalieHTiB
3 5 6anamu 3a cucrtemoro PI-RADS npu 3actocyBaHHi
cUCcTeMaTUYHOI Gioricii He Baaysocs aiarHoctyBatu 11 %
KJiHiyHO 3Hauymioro PII3, Tomi sk y pasi TaprerHoi
Gioricii Ha ocHOBI pe3ynbratiB MPT — umie 9 %. 3a Ha-
UMY JaHWUMM, y THACPYIi Mali€HTIB i3 ypakeHHSIMU
PI-RADS 5 xniniuyno 3nauymmii PI13 (> 7 OamiB 3a
[ticonom) cnoctepiraBes y 100 % BumnajakiB, 1o 3ara-
JIOM BiIMIOBiZla€ JaHUM JIITEpATypH.

YV Hamumx nonepeaHixX AOCTiIKEeHHIX OyJia MPOJeMOH-
cTpoBaHa eeKTHUBHICTh 3acTocyBaHHsI BK/I mudysiitHo-
3BaxkeHuX 300paxkeHb MPT mis nudepeHiiiHoi niarHoc-
TUKU MixX JOOPOSIKICHUMM Ta 3JT0SIKiICHUMU HOBOYTBOPEH-
HIMU HUPOK [13], mporHo3yBaHHSIM CTyIeHs1 aude-
peHIianii Heorpolecy [ 14] Ta omiHKM €(DeKTUBHOCTI 10T0
JiKyBaHHS [15]. 3BaXkarouu Ha 11e, B KOHTEHTIi YPOJIOTiYHOL
OHKOIAToJIorii, HaMK OyjJa BHCYHEeHa HayKoBa Tiroresa
PO MOXKJIMBICTh 3aCTOCYBaHHSI JAHOTO ITOTCHIIMHOTO
npoMeHeBoro Mapkepa npu PII13. ¥V nHamrit podoti mu

PucyHok 3. Jliarpama cepeaHix 3HaueHb BK]}
HOPManbHOi TKAHUHW NepeaMixypoBoi
3an03u/po6bposkicHoi rinepnnasii, paky
nepepamixyposoi 3ano3u (PM3), kniniuHo
3Hauyworo PN3 (PN3 - K3) Ta kniHiyHO He
3Hauyworo PN3 (PN3 - KH3)

Figure 3. Diagram of mean ADC values of normal
prostate tissue / benign hyperplasia, prostate
cancer (PCa), clinically significant PCa (PCa - CS)
and clinically insignificant PCa (PCa - CIS)

that MRI in combination with puncture biopsy
revealed 26 % more cases of clinically significant
PCa (> 7 points on the Gleason scale) compared
with only a systematic biopsy: 158 patients and 117
patients, respectively (p < 0.001) [10]. According to
our data, biMRI in combination with systematic
biopsy revealed 100 % of clinically significant PCa
in patients of PI-RADS 4 and 5 categories. In the
subgroup of patients with PI-RADS 3 lesions, the
proportion of detected clinically significant tumors
was 50 %. According to Bjurlin and co-authors,
MRI revealed more than 70 % of cases of clinically
significant PCa, which is also consistent with our
data [11]. As a result of a thorough study published
in 2017 by Hansen and his colleagues, a systematic
prostate biopsy revealed a PCa of 7—10 points on
the Gleason scale in 91 % of cases. In patients with
5 PI-RADS scores, systematic biopsy did not diag-
nose 11 % of clinically significant PCa, whereas tar-
geted MRI based on MRI did not detect only 9 % of
clinically significant PCa [12]. According to our
data, in the subgroup of patients with PI-RADS 5
lesions, clinically significant PCa (> 7 Gleason
scores) was observed in 100 % of cases, which is
generally consistent with the literature.

In our previous studies, the effectiveness of the
ADC of diffusion-weighted MRI for the differen-
tial diagnosis between benign and malignant neo-
plasms of the kidneys [13], predicting the degree of
differentiation of the neoprocess [14] and evaluat-
ing the effectiveness of its treatment [15] was
demonstrated. In the context of urological onco-
pathology, we put forward a scientific hypothesis
about the possibility of using of this potential imag-
ing marker for PCa. In our work, we observed sig-
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CIiocTepiraaym MOCTOBIpHi BiIMiHHOCTI B CEpemHiX 3Ha-
yeHHsx BK]] HopMabHUX TKaHUH TepeaAMiXypOoBOi1 3aJ10-
3u Ta PI13. I1pu 11bOMY, CTATUCTUYHO JOCTOBIpPHI BimMiH-
HOCTI y cepenHix mokasHukax BK/ neMoHcTpyBanu myx-
JIMHU 3 BUCOKMM i HU3BKHUM CTYIMeHeM audepeHLiialii:
JIJSTHKY MEePIIMX 3HAYHO MEHIIIOI0 Mipo0 XapaKTepu3sy-
BaJIMCh OOMEXKEHHSIM AuQy3ii, TMOPIBHIHO 3 iHIINMU:
(1,09 = 0,03) x 10° mm*’/c Ta (0,85 = 0,08) x 10 mm?/c
BiamosigHoO, p < 0,05. ICHYIOTS iHIII pOOOTH, SIKi TTiATBEP/-
JKYIOTb Hallly rirmotesy. Tak, y cBoeMmy pociimkeHHi Niu ta
Kosiern [16] mpoBenu TEKCTYPHUI aHai3 MyXJIUHU IIe-
peIMixypoBOi 3aJl03M, BMKOHAHMI Ha OCHOBiI JaHUX
0iMPT, sxuii BkIoyaB B cebe Taki mapamMeTpy MoKas-
HUKIiB iHTEHCUBHOCTI curHaity T-2 3BaxkeHMX 300paKeHb
ta BK]I nudysiiiHo-3BaxKeHUX 300pakeHb, SIK KYpTO3KC,
eHeprisi, eHTPOIIisl, iHeP1lis Ta Kopessiis. Pe3ynsraT 1b-
Or0 KJIiHIYHOI'O JOCJIiI;KeHHST BKa3aJli Ha Te, 1110 MOJIe/Ib
Ha OCHOBI TEKCTYPHOIO aHai3y, sika BKitoyae 6iMPT, mo-
Ke OyTM BUKOpPMCTaHa [JJisl BUSIBJIEHHSI KJIiHIUYHO 3Ha4y-
wmworo PI13, a 3ragani mapametpu BKJI, MoxyTh OyTH 10-
MATKOBUMM IHCTPYMEHTaMU ISl OLIIHKM arpeCHMBHOCTI
nyxJiuHu. OgHak, daHe OOCIiIXKEHHS Majio psig odme-
XKEHb, Cepell SIKMX BiIHOCHO HeBeJIMKa KiJIbKiCTb CIIOCTe-
pekeHb, 1110 He TO3BOJISIE 3pDOOUTU OCTATOYHI BUCHOBKU.

BUCHOBKU

OTtpuMaHi pe3yJabTaTH CBigdaTh IPO BUCOKY iH(pOpMa-
TUBHiCTb OimapaMmerpuyHoro MPT y nmiarHocTuili paky
nepeaMixXypoBOi 3a/Jl03U: 3acTOCyBaHHsI cuctemu Pl-
RADS pano moxnusicts y 100 % BuUIAmKiB BUSBUTU
KJTiHiYHO 3Hauymmii BapianT PI13 y mamieHTiB KaTeropiit
4 1a 5. BKJI nudysiitHo-3BaxkeHux 300paxkeHb MPT mo-
K€ BUKOPHUCTOBYBATUCH SIK LIIHHUI TOTTOMi>XKHUM iHCTPY-
MeHT i1 BusiBiieHHs PI13, a Takox AJist MpOrHo3yBaHHS
CTymneHs1 ioro mmdepeHIialii i po3rIsggaTuch K II0-
TEHUIMHWI MPOMEHEBUI MapKep JaHOTO 3aXBOPIOBAHHSI.

diHaHcyBaHHA focnigXXeHHs

HocnimxeHHs 3milicHeHO 3a (PiHAaHCOBOI MiATPUMKHU
MiHicTepcTBa OXOpOHU 300pOB’S YKpaiHU, OlOmKeTHa
H/P «IlinBuieHHs1 e(peKTUBHOCTI paHHBOI MiaTHOCTH-
KM Ta CKPUHIHTY paKky MepeaMixypoBoi 3aJ103U 3a J0IO-
MOTOI0 BM3HAUYEHHsI KOMIUIEKCY OOBIMX HEKOIYIOUMX
PHK Ta mnpomMmeHeBuUX MapkepiB» (HOMEp HepXK-
peectpauii — 0120U101556).

KoHniKT iHTEpeciB
ABTOPU 3aCBiIUyIOTh BiICYyTHICTb KOH(IIIKTIB iHTEpeCiB.
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nificant differences in the mean values of ADC of
normal prostate tissue and PCa. At the same time,
statistically significant differences in the mean val-
ues of ADC showed tumors with a high and low
degree of differentiation: the areas of the former
were much less characterized by restricted diffusion
compared to the latter: (1.09 £ 0.03) x 10~ mm?/s
and (0.85 £ 0.08) x 10~ mm?/s respectively, p < 0.05.
There are other works that confirm our hypothe-
sis. Thus, in their study, Niu and colleagues con-
ducted a texture analysis of prostate tumor based
on biMRT data, which included such parameters
of signal intensity of T-2 weighted images and
ADC of diffusion-weighted images as kurtosis,
energy, entropy, inertia and correlation. The
results of this clinical study indicated that a model
based on texture analysis, which includes biMRI,
can be used to detect clinically significant PCa,
and the mentioned parameters of ADC can be
additional tools for assessing tumor aggressiveness
[16]. However, this study had a number of limita-
tions, including a relatively small number of
observations, which does not allow to draw defin-
itive conclusions.

CONCLUSIONS

The obtained results indicate the high informative-
ness of biparametric MRI in the diagnosis of
prostate cancer: the use of PI-RADS system
allowed in 100 % of cases to detect clinically sig-
nificant variant of PCa in patients of categories 4
and 5. The ADC of diffusion-weighted MRI can
be used as a valuable tool for detection PCa, also to
predict its degree of differentiation and can be
considered as a potential imaging marker of this
disease.
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