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AHHOTALNA

06ocHoBaHue. [poBeieHNe MarHUTHO-PE30HAHCHON TOMOrpaduu MO3BONISIET BbISBUTL KIIMHUYECKW 3HaYUMbIN paK MpeacTaTesbHON
Kenesbl, JUarHOCTUPOBATb KCTPAKANCYNAPHYK0 3KCTEH3WI0, CTaAMPOBaTh OHKOMOTMYECKUIA npoLiecc. [TpoToKeN cKaHUpOBaHWS, BKII0-
YaloLLMI TONBbKO T2-B3BeLLEeHHbIe W AN Y3MOHHO-B3BELLEHHbIE M30bpaXKeHus, MpeLCcTaBnseT coboi KNU3HeCnocobHylo anbTepHaTUBYy
MY/bTUNapaMETPUIECKON MarHUTHO-PE30HaHCHOM ToMorpadu Npy YCIOBUM COXPaHEHMS BbICOKOI LMarHOCTUYECKON TOYHOCTM TecTa.
B HegaBHMX MccCel0BaHUAX AMarHOCTUYECKas TOYHOCTb B1napaMeTpUIecKoi U MynbTUNapaMeTPUYECKOA MarHUTHO-PE30HaHCHOM To-
Morpadum B BbISBNIEHUM paKa NpeAcTaTesbHON ene3bl NPOLEMOHCTPUPOBANa HE3HAUUTENbHBIE Pa3nuMs.

Llenb — cpaBHeHWe [MarHOCTUYECKON TOYHOCTW B1napaMeTpuyecKon U MynbTUNapaMeTPUYECKON MarHUTHO-PE30HAHCHOM TOMO-
rpaguv Ans BbISBNEHUS KIIMHWYECKW 3HAYMMOr0 paka npeactaTenbHomn xeneswl no cucteme PI-RADS v2.1 ¢ ucnonb3oBaHueM
MyNbTU(OKabHOM BMONCUM NOJ, KOHTPONIEM MarHUTHO-PE30HAHCHOI ToMorpatmu B KauecTBe 30/10TOr0 CTaHAApTa.

Marepuanel u Metoabl. [laHHoe uccneoBaHWe ABASETCA PETPOCNEKTUBHBIM. Mbl M3HauanbHO obpabotanu 3anucu uctopuin bo-
nesHu 126 naumeHToB. KputepusaMm BKIKOYEHUS B UCCNEA0BaHNE BbinM HanuymMe MymbTUNapaMeTpUUECKO MarHUTHO-Pe30HaHCHOM
Tomorpadum no ctangapty PI-RADS 2.1, knuHudyeckon nHdopMauum 06 ypoBHSX CBOBOAHOIO U CBA3aHHOMO MpocTaTcneunuye-
CKOTO aHTUreHa KPoBM, MyNbTUQOKamNbHON broncum NpeLcTaTenibHOM Menesbl Npu COBNIAEHNN BPEMEHHOTO UHTEpPBaNa MeXay
MarHWUTHO-pe3oHaHCHOW ToMorpadmeil u Broncueit He bonee 14 gHei. Tpu uccneoBaTens (Bpa4n-peHTIEHOMOMM C OMbITOM paboThbl
MeHee 2 neT, oT 2 o 5 neT, bonee 5 NeT cOOTBETCTBEHHO) HE3aBUCUMO ApYT OT [ipyra OLEeHMBanM bunapamMeTpuyecKyio MarHUTHo-
PEe30HaHCHY0 ToMorpatmio NpeaCcTaTeIbHON Jene3bl Ha NPeAMET HanuyMUs NaTonornieckux o4aros. CnycTa 2 Hefenu uccnefoBa-
TeNW OLeHUBANM [aTaceT MyNnbTUNapaMeTPUIECKOI MarHUTHO-Pe30HaHCHO ToMorpaduu npeacTatenbHon xenesbl. Kaxabli Bbl-
ABNEHHbIN 04ar, HaumHas ¢ kateropum PI-RADS 3, conoctaBnsncs ¢ pe3ynbTaToM MynbTUdOKanbHoM BbloxkH-broncumn. Pesynbtar
Buoncumn npefcTaBnAcs B BUAE CyMMbl 3Ha4YeHU! No WKane Gleason, npu 3TOM K KIMHWYECKW 3HAYUMBIM AaHHBIM buoncuu oT-
Hocunack cyMMa Gleason 7 u Bbiwwe. OnyxoneBbIMK 04araMu no JaHHbIM MarHUTHO-Pe30HaHCHON TOMOrpadumi CYUTANNCh HaXoaKY,
cootBeTcTBYloWMe Kputepuam PI-RADS 4 u 5.

PesynbTatbl. Haunyulume nokasatenu UyBCTBUTENBHOCTU U CMIELMAUYHOCTH BbISBIEHUS 04aroB Ha MarHUTHO-PE30HaHCHO ToMorpa-
dumn npencrarenbHoW xenesbl — 62,5 n 74,6% cootBeTcTBEHHO. HauBbiCLias JOCTUTHYTas AMarHOCTUYECKas TOYHOCTb COCTaBMUNa
70,1%. MynbtMnapameTpuyeckasi MarHUTHO-pe3oHaHcHas Tomorpadmsa obnagaet Bonee BbICOKMMM MOKa3aTensMu CneunduyHocT1
BbISIB/IEHUS 04aroB Npe/iCTaTeNbHOM enesbl Npy UHTEPNPeTaLmMK PEHTTEHOMOraMu C OMbITOM paboTbl MeHee 2 neT 1 bonee 5 ner.
3aknouenune. Kak bunapameTpuyeckas, Tak W MynbTUNapaMeTpUyeckas MarHUTHO-pe30HaHCHas ToMorpadus npencTaTenbHoi
Xenesbl NPOAEMOHCTPUPOBaa HEONTUMasbHbIe NOKa3aTenu AMarHoCTUHECKON TOYHOCTU. IMeeTes TEHAEHUMSA K YNYULIEHUIO YyB-
CTBUTENILHOCTW U cneuMdrUyHOCT MeTofa C YBeNUYEHUEM onbiTa paboTbl peHTreHonora. bunapamMeTpuyeckue NPOTOKONbI CKaHM-
pOBaHMs MpeiCTaTeNbHOM ene3bl UMelT be3ycNoBHOE IKOHOMUYECKOE MPEUMYLLECTBO Nepef, MybTUNapaMeTpUIECKUMU 3a CHET
OTCYTCTBUS PacXOL0B Ha KOHTPACTHOE BELLECTBO M PacXOfHble MaTepuanbl U 3HAYUTENILHOTO CHUMEHUS BpeMeHW 3arpysku MP-
CKaHepa, 0JJHaK0 UX MCMO/b30BaHWE MOXET NPUBECTU K CHIKEHMIO IUAarHOCTUYECKON TOYHOCTM MeTOAa.

KnioueBble coBa: MarHUTHO-pe3oHaHcHas ToMorpadus; MPT; pak npeacTaTenbHoi xenessl, PI-RADS.
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Comparison of multiparametric and biparametric
magnetic resonance imaging protocols for prostate
cancer diagnosis by radiologists with different
experience
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ABSTRACT

BACKGROUND: Magnetic resonance imaging can detect clinically significant prostate cancer and diagnose extracapsular
extension and cancer stage. A scanning protocol that includes only T2-weighted and diffusion-weighted images represents
a viable alternative to multiparametric magnetic resonance imaging provided that the high diagnostic accuracy of the test is
maintained. In recent studies, biparametric and multiparametric magnetic resonance imaging demonstrated slight differences
in the diagnostic accuracy in detecting prostate cancer.

AIM: To compare the diagnostic accuracy of biparametric and multiparametric magnetic resonance imaging for the detection
of clinically significant prostate cancer using PI-RADS v2.1 with magnetic resonance imaging-guided multifocal biopsy as the
gold standard.

MATERIALS AND METHODS: This retrospective study initially processed the medical records of 126 patients. The inclusion
criteria were as follows: presence of PI-RADS 2.1 multiparametric magnetic resonance imaging, clinical information on
free and bound prostate-specific antigen blood levels, a multifocal prostate biopsy performed, and a time interval between
magnetic resonance imaging and biopsy of no more than 14 days. Three investigators (radiologists with <2, 2-5, and >5 years of
experience) independently evaluated biparametric magnetic resonance imaging of the prostate for the presence of pathological
foci. After 2 weeks, the researchers evaluated the multiparametric magnetic resonance imaging dataset of the prostate. Each
lesion detected, starting from PI-RADS category 3, was compared with the result of a multifocal fusion biopsy. The biopsy
result was presented as a sum of Gleason scores, and a Gleason score of >7 was considered clinically relevant. According to
magnetic resonance imaging data, findings meeting PI-RADS criteria 4 and 5 were considered tumor foci.

RESULTS: The best values of sensitivity and specificity of foci detection on magnetic resonance imaging of the prostate gland
were 62.5% and 74.6%, respectively. The highest diagnostic accuracy achieved was 70.1%. Magnetic resonance imaging had
higher specificity rates for detecting prostatic foci when interpreted by radiologists with 2 years and >5 years of experience.
CONCLUSION: Both biparametric and multiparametric magnetic resonance imaging of the prostate demonstrated suboptimal
diagnostic accuracy. The sensitivity and specificity of the method tended to improve with increasing experience of the radiologist.
Biparametric protocols of prostate scanning have a definite economic advantage over multiparametric protocols because of the
absence of contrast agents and consumables and a significant decrease in magnetic resonance scanner loading time; however,
their use can lead to a decrease in the diagnostic accuracy of the method.

Keywords: magnetic resonance imaging; MRI; prostate cancer; PI-RADS.

To cite this article:

Vasilev YuA, Omelyanskaya OV, Vladzymyrskyy AV, Gelezhe PB, Reshetnikov RV, Gonchar AP, Blokhin 1A, Abdullin I, Kieva IN. Comparison of multiparametric
and biparametric magnetic resonance imaging protocols for prostate cancer diagnosis by radiologists with different experience. Digital Diagnostics.
2023;4(4):455-466. DOI: https://doi.org/10.17816/DD322816

Received: 15.04.2023 Accepted: 15.06.2023 Published online: 05.09.2023
V-2
ECO®VECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/DD322816
https://doi.org/10.17816/DD322816

ORIGINAL STUBY ARTICLES Vol. 4 (4) 2023 Digital Diagnostics
457

DOI: https://doi.org/10.17816/DD322816

LR EBA RS EESNRFIRENZS S
SN S LI HRRL ISR Y

Yuriy A. Vasilev', Olga V. Omelyanskaya', Anton V. Vladzymyrskyy', Pavel B. Gelezhe'?,
Roman V. Reshetnikov’, Anna P. Gonchar!, Ivan A. Blokhin', Iskander I. Abdullin', Irina N. Kieva®

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation;
Z Joint stock company “European Medical Center”, Moscow, Russian Federation;
3 Speransky Children’s Hospital, Moscow, Russian Federation

PP

WIE. WIEIREE (MRDD RV RIA IGIRE CHIRTF R 12 W AN 2 X e e & &
AT W RSB FET2 AN BRI TR UM B, B 2 1912 W v 1 B DR B
K, ot BEAR I s B AR 2 2 Bl LR itg « AERGE AT TS, XS % (bpMRI) F1£ 5
$ (mpMRT) LR A AGAEAS I A1 51 Bied 77 T 1312 W 1 0 22 T AS Ko

BB T B B B2 PL B pMR TR mpMR TZEAS A6 1 PR = SRR 51 e 7 TR S Wi i . e
HRHEPI-RADS v2. LR G #EATH, DIMRIGI S FHIZ MGk A& bt

MR AW E TR . RATYID A EE T 1264 B E 100 52 . gy AN AR
HN: (1) FFEPI-RADS 2. ThRUERIMpMRT; (2D 3R HH il 28 AN &5 A 11 2 ey 1 T i /K
FHIRREE:  (3) FIFIIRZ sk, WILIRG 5158 2 18] i R 8] [R] B ANk 14K
W = AU RHE AT . BEAR TELR T HN2ELN R 285 MED, ., X
A GRFFEN D B PEAE RIS ARbpmRT 2 S AATER L. 2/ 5, HFRRAN G CGXEEA) STHT
HIHFmpMRT  EHEEEREAT T FAL . MPI-RADS 32RHIFFUGE, K RIMEIEANRIES 2 Sl & 75K
SGERHAT T L. TR R BN NGl easonPEAME RS A . GleasonPF4yr 743 BUE E A A2
AR SCEAE S5 R BRSO R ek 4 R A2 5 & PT-RADS bR EA RIS 1 25
SR A5 BRRE AR ARG I Ak 1 B 2R U R 55 B ) ) SN 62. B% AN T4. 6%, 2T HERR R
BEIEFT0. 1%, H LAESK /DT 245 F1 2 T 54 I U RS AE BE AT mpMRTAZ 2, 7 471 Jia b
RS U0 PR S P R

58 AT H AR I bpMRI AT mpMR T P 55 7~ AN FE AR A2 Wb i F o 8 6 TS o 125 A 2 56 18 o
ZHER RBEMNR S EAREES . 528G, XS0 5 AR R A
BRETRE . XL E AT EIEAIATERE S, FER KD B IR AT 255
WA ANEE, 8 R A v AT RE 2 FRARIS W HER

KB WIILIRAE; MRT; ATFIARJE; PI-RADS.

31 FA:

Vasilev YuA, Omelyanskaya OV, Vladzymyrskyy AV, Gelezhe PB, Reshetnikov RV, Gonchar AP, Blokhin IA, Abdullin I, Kieva IN. bL#5 B AN R 456 1)
TSRS A 125 A A I AT 1 e P 22 2 BRI 2 $i b F L3R A% L. Digital Diagnostics. 2023;4(4):455-466. DOI: https://doi.org/10.17816/DD322816

Wl : 15.04.2023 5% 15.06.2023 KA HH: 05.09.2023
&
ECO®VECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/DD322816
https://doi.org/10.17816/DD322816

ORIGINAL STUDY ARTICLES

Vol. 4 (4) 2023

Digital Diagnostics

List of Abbreviations

DWI: diffusion-weighted imaging

DCE: dynamic contrast enhancement

MRI: magnetic resonance imaging

bpMRI: biparametric magnetic resonance imaging

BACKGROUND

Multiparametric magnetic resonance imaging (mpMRI),
which includes T2-weighted imaging (T2WI), diffusion-
weighted imaging (DWI), and dynamic contrast enhancement
(DCE) sequences, is critical in the clinical assessment of
patients with high prostate-specific antigen (PSA) levels.

MRI can be used to diagnose clinically significant prostate
cancer, detect extracapsular extension, and determine the
disease stage. In 2019, the American College of Radiology
and the European Association of Urology (European
Symposium on Urogenital Radiology, ESUR) released the
Prostate Imaging Reporting and Data System, version 2.1
(PI-RADS v2.1) for standardizing MRI data acquisition and
image interpretation [1].

Since 2020, the American Urological Association and
European Association of Urology have recommended the
use of mpMRI for biopsy-naive men who were suspected of
prostate cancer [2, 3]. A clinical study by 0. Rouviére et al. [3]
showed that 27% of men with high PSA levels could avoid an
unnecessary biopsy using mpMRI. Since most men undergo
PSA testing at least once in their lifetime, these guidelines have
resulted in a marked increase in demand for prostate MRI.

Assigning a PI-RADS assessment category relegates the
use of DCE imaging to a minor role because it is only used for
the differential diagnosis between PI-RADS 3 and 4 lesions
in the peripheral zone. In addition, the use of DCE poses a
risk of nephrogenic systemic fibrosis in patients with renal
insufficiency. Therefore, interest in parametric MRI (bpMRY) is
growing, which is an abbreviated prostate MRI protocol that
excludes DCE imaging [4-6].

Owing to its high diagnostic accuracy, the bpMRI protocol,
a combination of T2ZWI and DWI sequences, is emerging as a
viable alternative to mpMRI [7]. Recent studies have shown
minor differences in the diagnostic accuracy between bpMRI
and mpMRI for detecting prostate cancer [6]. Efforts to create
a bpMRI protocol have been successful in demonstrating
intensity nonuniformity, resolution, and nonlinearity
comparable to those of mpMRI [8].

The growing interest in bpMRI has encouraged the PI-
RADS Steering Committee to issue a consensus statement
calling for a higher-quality data before making evidence-
based recommendations on bpMRI as an initial diagnostic
work-up [9].

The aim of this study was to compare the diagnostic
accuracy of bpMRI with that of mpMRI in detecting

DOl https://doiorg/10.17816/D0D322816

mpMRI: multiparametric magnetic resonance imaging
T2WI: T2-weighted imaging

SS-EPI: single-shot echo planar imaging

TSE: turbo-spin echo

clinically significant prostate cancer based on PI-RADS
v2.1 using targeted MRI/transrectal ultrasound (TRUS)
fusion-guided prostate biopsy (number of points) as the
gold standard.

The objectives of this study were to identify the
sensitivity and specificity of mpMRI in comparison with
bpMRI in diagnosing clinically significant prostate cancer (PI-
RADS =4). In addition, the study compared the sensitivity and
specificity of mpMRI with those of bpMRI images assessed
by radiologists with different levels of experience. Finally, the
interobserver agreement between radiologists with different
levels of experience in assessing mpMRI and bpMRI images
was evaluated.

MATERIALS AND METHODS
Study Design

This was an observational, single-center, retrospective
extrapolation study.

Eligibility Criteria

Inclusion criteria: availability of a PI-RADS 2.1 mpMRI
scan, clinical laboratory values of blood-free and bound PSA
levels, and targeted MRI/TRUS fusion biopsy. Biopsy must be
performed within 14 days after MRI.

Noninclusion criteria: image artifacts on the prostate MRI
scan or MR images not compliant with PI-RADS 2.1, absence
of one or more clinical markers, and a time interval between
mpMRI and biopsy of >14 days.

Exclusion criteria: significant mpMRI artifacts, which
precluded an adequate assessment, and uninformative
biopsies.

Following the above criteria, radiologists with <2 years or
>b years of experience excluded 19 patients from the sample,
whereas those with 2-5 years of experience excluded
23 patients.

Study Site

Patients who underwent prostate MRI and TRUS fusion
biopsy were recruited from the European Medical Center (a
private medical institution).

Study Duration

The study analyzed electronic medical records from
January 1, 2022, to June 1, 2022.
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Medical Intervention

The medical records of 126 patients were analyzed.
Prostate mpMRI was performed using a Siemens Magnetom
Aera 1.5T 4G (Germany) with a body coil. The scanning
protocol included the following set of pulse sequences
(Table 1). After unloading and anonymization, several DCE
images were removed from the mpMRI sequences, resulting
in a dataset of bpMRI sequences. Three investigators
(radiologists with <2 years of experience, 2 -5 years of
experience, and >5 years of experience) independently
evaluated prostate bpMRI sequences for pathological lesions.
The lesion was assigned a score from 1 to 5 (as instructed in
PI-RADS v2.1, DWI was used for peripheral zone lesions, and
T2WI for transition zone lesions); then, an overall prostate
PI-RADS v2.1 score was determined. The reference method
was prostate histopathology based on targeted MRI/TRUS
fusion biopsy.

After 2 weeks, the investigators evaluated the prostate
mpMRI dataset, which included a series of dynamic contrast
enhancement images. MRI interpretation was conducted
by investigators who were blinded to the biopsy results.
According to PI-RADS 2.1 [1], early contrast enhancement
allows for reliable differentiation between PI-RADS 3 and
4 lesions localized in the peripheral zone.

Primary Outcome

The prostate lesion identified by bpMRT or mpMRI should
be consistent with the histopathological findings.

Outcome Reporting Method

The identified lesions were tabulated, specifying their
zonal location based on the PI-RADS 2.1 sector map. The
central zone and anterior fibromuscular stroma were
excluded from the assessment.

Each identified lesion of PI-RADS >3 was compared with
the findings of targeted MRI/TRUS fusion biopsy. MRI/TRUS

Vol. 4 (4) 2023
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fusion biopsy overlays a prostate ultrasound on the saved
prostate MR images (typically, axial T2WI). The biopsy sites
were targeted and tracked on the obtained three-dimensional
reconstruction of the prostate.

The biopsy findings were presented as the total Gleason
score [10]. A total Gleason score of >7 is considered clinically
significant. PI-RADS 4 and 5 MR images were consistent with
malignant lesions.

Ethics Review

This study was approved by the Local Ethics Committee
of the European Medical Center (Minutes of the Meeting No. 1
of April 24, 2023).

Statistical Analysis

For each dataset, the experts separately calculated the
diagnostic power parameters, including the Youden index.
Interobserver agreement between radiologists was estimated
as percentages and Fleiss kappa.

Calculations were performed using R software
version 4.1.3' using irr? and dpyr packages®.

RESULTS

Study Subjects (Participants)

Radiologists with <2 and >5 years of experience analyzed
a total of 107 patient datasets, whereas radiologists with
2-5 years of experience analyzed 103 patient datasets.

Key Findings

The highest sensitivity and specificity of bpMRI for
detecting pathological lesions in the prostate were 70.0%
and 67.2%, respectively. The highest sensitivity and specificity
of mpMRI for detecting pathological lesions in the prostate
were 62.5% and 74.6%, respectively. No adverse events were
reported.

Table 1. Prostate multiparametric magnetic resonance imaging protocol

T2WI TSE Sagital  120/3800 250 x 250 %1 303 2:26
T2WI TSE Axial 110/3938  180x 180  0.45x 0.6 25/0 3:33
DWI SS-EP! Axial 872425  160x 160 1.25x1.32 3003 6:50
T2WI TSE Coronal  110/2500  160x 160  0.38 x 0.42 25/0 450
Eecsi‘lﬂi‘é‘ﬂ'gfe’]“spgral Axial 236 250x250  09x1 3/0 5:46
CE-TIWI Axial 1323 400x350  16x17 4/0 0:21

Notes. CE, contrast enhancement; DCE, dynamic contrast enhancement.

! R Project for Statistical Computing. Available at: https://www.r-project.org/.
2 irr: Various coefficients of interrater reliability and agreement. Available at: https://cran.r-project.org/web/packages/irr/index.html.
3 dplyr: Grammar of data manipulation. Available at: https://github.com/tidyverse/dplyr.
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The number of prostate lesions detected by radiologists
with different levels of experience is presented in Table 2.
The diagnostic accuracy of the radiologists is presented
in Tables 3 and 4 for the bpMRI and mpMRI sequences,
respectively. The interobserver agreement values are shown
in Tables 5 (unit fractions) and 6 (Fleiss kappa).

DISCUSSION
Summary of the Key Findings

The main finding of our study is that the diagnostic power
of prostate MRI is low. The maximum diagnostic accuracy
for lesion detection was 70.1%, with a sensitivity of <62.5%
and specificity of <74.6%. Based on the obtained values, MRI
cannot be considered a reliable method for early diagnosis
because of its suboptimal sensitivity (Fig. 1).

This study also showed that mpMRI improved the
diagnostic power of the method by increasing specificity.
This is true when interpreted by radiologists with <2 (77.6%
with mpMRI vs. 70.2% with bpMRI) and >5 years (74.6% with
mpMRI vs. 67.2% with bpMRI) of experience.

Discussion of the Key Findings

The results obtained are consistent with those published
in the scientific literature worldwide. J. Wallstrém et al. [6]
reported that the mpMRI scan identified one additional case
compared with the bpMRI (84 vs. 83 cases, respectively).
In a retrospective study by C.K. Kuhl et al. [7], mpMRI
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detected an additional 10 out of a total of 329 cancers.
In a prospective study by J.P. Zawaideh et al. [11], bpMRI
identified 116 cases, whereas mpMRI identified 117 cases.
In meta-analyses, Z. Kang [12] and X.K. Niu [13] reported
similar diagnostic accuracy of bpMRI and mpMRI in
detecting prostate cancer.

Our findings are inconsistent with those of the classical
PROMIS study [14], which demonstrated high sensitivity
(93%) but low specificity (41%) of MRI. However, this study
considered PI-RADS 3 lesions to be positive MRI results. The
histological criteria for clinically significant prostate cancer
differed because Gleason 3 + 4 lesions were excluded. The
suboptimal diagnostic accuracy of MRI may be due to the
abnormal distribution of normal cases and pathologies in our
sample.

The main difference in mpMRI is the inclusion of DCE
in the scanning protocol. This study demonstrates that
DCE enhances the specificity of detecting prostate lesions
by radiologists with <2 years and those with >5 years of
experience (Tables 2 and 3; Fig. 2). However, radiologists
with 2-5 years of background paradoxically experienced
a decrease in specificity when evaluating the mpMRI
datasets.

DCE imaging in prostate mpMRI has traditionally been
limited by longer image acquisition times. This includes
the time-consuming procedure of contrast administration,
which involves preparing for the injection by catheterizing
the patient. Longer analysis times for DCE images and

Table 2. Absolute and relative number of prostate lesions detected by radiologists with different levels of experience, n (%)

Level of experience, years Protocol True positive True negative False-positive | False negative
9 bpMRI 19 (17.8) 47 (43.9) 20 (18.7) 21 (19.6)
mpMRI 19 (17.8) 52 (48.6) 15 (14.0) 21 (19.6)
2 bpMRI 31(29.8) 23 (22.1) 42 (40.4) 8(1.7)
mpMRI 32 (30.8) 19 (18.3) 46 (44.2) 7(6.7)
5 bpMRI 28 (26.2) 45 (42.1) 22 (20.6) 12(11.2)
mpMRI 25 (23.4) 50 (46.7) 17 (15.9) 15 (14.0)

Notes. bpMRI/mpMRI, biparametric/multiparametric magnetic resonance imaging.

Table 3. Comparison of the PI-RADS 2.1 diagnostic criteria for prostate lesions using biparametric magnetic resonance imaging by

radiologists with different levels of experience

Level of _ . Prognostic value ]
. Sensitivity Specificity Accuracy — - Youden index
eéxperience, years Positive Negative
9 475 70.2 61.7 48.7 69.1 0.177
(31.5-63.9) (57.7-80.7) (51.8-70.9) (36.8-60.8) (61.6-75.8) '
95 79.5 35.4 51.9 42.5 74.2 0.149
(63.5-90.7) (23.9-48.2) (41.9-61.8) (36.7-48.4) (58.8-85.3) :
.5 70.0 67.2 68.2 56.0 79.0 0372
g (53.5-83.4) (54.6-78.2) (58.5-76.9) (46.1-65.5) (69.4-86.1) :

Notes. The values are presented as the median (Me) and 95% confidence interval (95% CI).
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Table 4. Comparison of the PI-RADS 2.1 diagnostic criteria for prostate lesions using multiparametric magnetic resonance imaging by

radiologists with different levels of experience

Level of e . . Prognostic value )
. Sensitivity Specificity Accuracy — - Youden index
éxperience, years Positive Negative
9 47.5 71.6 66.4 314 55.9 0.251
(31.5-63.9) (65.8-86.9) (56.6-75.2) (28.2-47.3) (42.2-68.8) '
95 82.1 28.2 49.0 41.0 73.1 0113
(66.5-92.5) (18.6-41.8) (39.1-59.0) (35.9-46.3) (55.7-85.4) '
55 62.5 74.6 70.1 59.5 76.9 0371
~ (45.8-71.3) (62.5-84.5) (60.5-78.6) (47.8-70.3) (68.6-83.6) '
Notes. The values are presented as the median (Me) and 95% confidence interval (95% CI).
Table 5. Interobserver agreement between radiologists (unit fractions)
Protocol
bpMRI, mpMRI, bpMRI, mpMRI, bpMRI, mpMRI,
Level <2 years <2 years >5 years >5 years 2-5 years 2-5 years
of experience
bpMRI, <2 years 1 0.798 0.558 0.673 0.413 0.356
mpMRI, <2 years 1 0.654 0.817 0.356 0.298
bpMRI, >5 years 0.808 0.442 0.452
mpMRI, >5 years 1 0.413 0.357
bpMRI, 2-5 years 1 0.904
mpMRI, 2-5 years 1
Notes. bpMRI/mpMRI: biparametric/multiparametric magnetic resonance imaging.
Table 6. Interobserver Agreement Between Radiologists (Fleiss’s kappa)
Protocol
bpMRI, mpMRI, bpMRI, mpMRI, bpMRI, mpMRI,
Level <2 years <2 years >5 years >5 years 2-5 years 2-5 years
of experience
bpMRI, <2 years 1 0.669 0.318 0.482 0.195 0.136
mpMR, <2 years 1 0.446 0.693 0.129 0.087
bpMRI, >5 years 0.699 0.206 0.229
mpMRY, >5 years 1 0.194 0.165
bpMRI, 2-5 years 1 0.846

mpMRI, 2-5 years

1

Notes. bpMRI/mpMRI, biparametric/multiparametric magnetic resonance imaging.

higher software requirements are also important factors.
However, DCE helped increase the diagnostic accuracy
(66.4% vs. 61.7% for a radiologist with <2 years of
experience and 70.1% vs. 68.2% for a radiologist with
>5 years of experience).

The use of bpMRl is also supported by concerns over the
long-term safety of gadolinium-based contrast agents. Small
amounts of gadolinium may be retained in the brain and other
tissues. Although newer macrocyclic contrast agents have
not been reported to cause adverse effects in clinical practice

DOl https://doiorg/10.17816/D0D322816

for patients with normal renal function, MRI contrast agents
should be used only when they provide significant diagnostic
value [15], as demonstrated in this study.

As previously mentioned, DCE as part of mpMRI is used
to distinguish between PI-RADS 3 and 4 lesions located in
the peripheral zone of the prostate. Based on the Epstein
criteria, a clinically insignificant cancer is defined as a
Gleason score of <6, being organ-limited (TNM stage of <T3),
and having a volume of <0.5 cm®, which must be confirmed
histopathologically [16]. The same definition was used in
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Fig. 1. An example of a false-positive result of parametric magnetic resonance imaging: (a) T2-weighted image in the axial plane: in the
lateral posterior segment of the peripheral zone of the left lobe in the middle part of the prostate, a low-signal lesion consistent with
the diffusion restriction zone is observed; (b) apparent diffusion coefficient map. This lesion was judged by the radiologist as PI-RADS 5.
Fusion biopsy showed no signs of tumor growth in the prostate tissue.

PI-RADS v2.1 [1]. Identifying clinically insignificant tumors is
crucial for active follow-up.

This study differs from those by the authors mentioned
above [6, 7] in that it reports a decrease in the number of
false-positive prostate tumors with DCE. As a result, this

DOl https://doiorg/10.17816/DD322816

Fig. 2. An example of upgrading the PI-RADS category after
dynamic contrast enhancement imaging: (a) a T2-weighted image
in the axial plane: a low-signal lesion consistent with the diffusion
restriction zone is detected in the lateral posterior segment of
the peripheral zone of the right lobe in the middle part of the
prostate; (b) an apparent diffusion coefficient map: this lesion was
characterized as PI-RADS 3 in bpMRI; however, with the dynamic
contrast enhancement sequence (c), the lesion shows early contrast
enhancement, indicating PI-RADS 4.

method had a higher positive prognostic value. J.P. Zawaideh
et al. [11] obtained similar results.

If a lesion of the PI-RADS >3 is detected, DCE will not
alter the approach to scheduling a prostate hiopsy. It is
important to consider that transrectal biopsy is an invasive
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procedure that carries the risk of infection and requires
hospitalization [17].

Limitations

This study has significant limitations. The retrospective
design of the study required the selection of patients who
underwent fusion biopsy. Therefore, the distribution of normal
cases and pathologies in our sample did not correlate with
that of the general population. Sequential viewing of both
bpMRI and mpMRI datasets by radiologists, even after the
2-week washout period, did not eliminate bias. The limited
number of participating radiologists in the study prevented us
from making a definitive conclusion about the consistency of
their evaluations.

The interobserver agreement among experts with <2
and >5 years of work experience was moderate. However,
the results were more consistent with the use of mpMRI.
The literature presents varying data on the influence of
radiologists’ experience on the diagnostic quality of both
protocols. For instance, E.D. Campli et al. [18] found no
significant effect, whereas M. Gatti et al. [19] demonstrated
that radiologists with little experience evaluated bpMRI with
less accuracy.

CONCLUSION

Regardless of the protocol used, prostate MRI demonstrated
suboptimal diagnostic power. Although parametric prostate
scanning protocols may have economic benefits over
multiparametric ones because of the absence of costs for
contrast agents and consumables and a significant reduction
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