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OnTMMU3UPOBAHHLIA NPOTOKON GMNapaMeTpU4eCcKOU Shock o
MarHMTHO-pe30HaHCHOW ToMorpaduu
ANA AUArHOCTUMKU paKa npefacraTesibHOM XKene3bl
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AHHOTALUNA

06ocHosaHue. Pak npefcraTenbHON 3Kenesbl 3aHUMAeT OAHY U3 NMAMPYIOLLMX NO3ULMIA B CTPYKTYPE OHKOJIOTMYECKOM
3aboneBaeMoCTV cpeay MyKUMH. AKTyanbHble Ha CErofHSLUHMIA MOMEHT pekomeHgaumm PI-RADS dopmupytoT TpeboBaHms
K NMPOTOKOJTy MarHUTHO-Pe30HaHCHOM ToMorpaduu, KOTopble HEBO3MOXHO MOSTHOCTBIO Peanu30BaTh Ha 3HAYUTENBHOW YacTh
(yHKUMOHWpYIoLWMX ToMorpadoB. B pesynbrate NOAXoA K BbIMONHEHUIO UCCNELOBaHUSA BapbUpYeT B PasHbiX MeLULMHCKUX
OpraHM3aumsx, 4To HePeAKo HeraTUBHO BAMSET HA KAYECTBO MHTEPNpEeTaLmMM U300paxeHnsa U AMarHoCTUKY LienieBoi naToso-
rmm.

Llesny — paspaboTaTb ONTMMWU3WUPOBAHHBIN 1S CYLLECTBYIOLLEr0 MapKa MarHUTHO-Pe30HAHCHBIX TOMOrpadoB MpPOTOKON
BrnapamMeTpUYECKOi MarHUTHO-Pe30HaHCHOM ToMorpadmm, NoTeHUManbHo 3QhEKTUBHBIN [ CKPUHUHIA paKa npeAcTaTesib-
HOM ene3bl U paHHEro BbISBEHNUS HOBOOOpa3oBaHuiA. [lpy 3TOM NPOTOKON [oMMKeEH ObiTb MaKCUMaNbHO NPUBAMMKEH K aK-
TyanbHbIM pekomeHaaunam PI-RADS v2.1 u cootBeTcTBOBaThL TPeboBaHMAM K 3 deKTUBHOCTM paboTbl OTAENEHUI JTy4eBOi
AMarHoCTUKN.

Mamepuanel u Memodei. TpeaBapuTENbHBIN aHaNU3 NOJTyYEHHbIX MarHUTHO-PE30HaHCHBIX M306paXKeHuii npeacTaTenb-
HOM 3Kenie3bl B MeULIMHCKUX OpraHn3aumsx [lenaptameHTa 3apaBooxpaHeHus ropofa MocKBbI NoKasan oTcyTcTBUE eAMHOM0
noAxoza K BbIMOJIHEHWUKO JAHHOr0 UccnefoBaHus. MeTogoM UTepaLy oHHON KOPPEKTUPOBKY NapaMeTpoB CKaHUPOBaHUS HaMK
Bbln HacTpoeH NpoOTOKON, obecneynBaloLLMiA NPUEMNIEMOE KAYeCTBO BM3YaNn3aLuu MPU MaKCUManbHO BO3MOXHOM COOT-
BeTcTBUM TpeboBaHuaM PI-RADS. [1ns Konn4yecTBEHHOW OLEHKM KAuecTBa NoslyyaeMblX U30bpaeHuii npumeHsancs haHToM
LNS KOHTPO/SA MarHUTHO-pe30HaHCHOW TOMorpaguu, peKoMeH0BaHHbIA AMEpPUKAHCKUM 06LLEeCTBOM PEHTIEHOMOM0B.

Pe3ynbmamel. PaspaboTaH onTMMMU3MPOBaHHbIA GunapaMeTpuyeckuin npoToKon Anis ToMorpada Excelart Vantage 1,5 T,
BKJTHOYalOLLMI T2-B3BeLUeHHble U306paXKeHns B TPEX MAOCKOCTAX U AP dY3NOHHO-B3BELLEHHbIE M300paeHns 0bLien anm-
TenbHocTblo MeHee 11 MuH. [lpu 3TOM obecrnedeH BbICOKWM YPOBEHb [eTanu3auuy npefcTaTeNbHOM Xenesbl, a NapaMeTpbl
KauecTBa M300paeHns (HEOAHOPOAHOCTb APKOCTH, HENIMHENHOCTb, pa3peLLalollas CnocobHOCTb M TOMLLUMHA BbILENAEMOrO
Ccpesa) CO0TBETCTBOBANM LONYCTUMbIM NPOM3BOAUTENEM [MaNa3oHaM.

3axsoyeHue. TpeNoXKeHHbIA NPOTOKON N03BOASET IPGEKTUBHO OLLEHUBATbL COCTOSIHWE NMpeacTaTeNbHoW enesbl. Ero
BHE[IpEHNE B MPaKTUKY MeOMUMHCKUX OpraHW3auuii MOXKET OKasaTb 3HauMMOe BNIMSHWE Ha BbISIBNISEMOCTb paKa npefcra-
TeNbHOI Xene3bl y Hacenenus. Cneayet 0TMETUTb, YTO ANMTENBHOCTb NPOTOKO/A 06ecneyunBaeT BOIMOKHOCTb €ro A0MO0SHe-
HWSA NPaKTUYeCKM NoBbIM HabopOM UMNYNLCHBIX NOCNEeL0BATENILHOCTEN B 3aBUCMMOCTU OT LiENEeN UCCIef0BaHUA.

KnioueBble cnoBa: paK ﬂpe,ﬂ,CTaTEHbHOVI Xxenesbl; 6MﬂapaMeTpM'—lECKaﬂ MarHMTHO-pe30HaHCHaA TOMOI'paClJVIﬂ;
CTaHOapTn3auua.
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Optimized biparametric magnetic resonance imaging
protocol for prostate cancer detection
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ABSTRACT

BACKGROUND: Prostate cancer is one of the most commonly diagnosed cancers in men worldwide. PI-RADS v2.1 contains
the requirements for the magnetic resonance imaging protocol, which cannot be fully implemented on a significant component
of functioning scanners. Consequently, magnetic resonance imaging approaches vary in different medical organizations and
often do not allow for a qualitative interpretation of images and diagnosis of the target pathology.

AIM: To develop a biparametric magnetic resonance imaging protocol optimized for the existing magnetic resonance
imaging scanners for the diagnosis of prostate cancer and to allow the screening and detection of neoplasms as early as
possible. Simultaneously, the protocol should fulfill the current PI-RADS v2.1 recommendations to the maximum possible
extent and meet the requirements of effective workflow in the radiology department.

MATERIALS AND METHODS: Preliminary analysis of prostate magnetic resonance imaging scanning in medical organizations
of the Moscow Health Care Department showed the absence of a unified approach. Using the iterative adjustment of scanning
parameters, we adjusted the protocol to ensure acceptable quality with maximum available compliance with PI-RADS v2.1.

To quantify the quality of the images, we used the magnetic resonance imaging phantom recommended by the American
College of Radiology.

RESULTS: The hiparametric protocol was developed for Excelart Vantage 1.5 T, including T2-weighted images in three
planes and diffusion-weighted images, which took less than 11 min. Moreover, the image quality parameters (intensity
inhomogeneity, nonlinearity, resolution, and slice thickness) were within the acceptable ranges recommended by the magnetic
resonance imaging manufacturer.

CONCLUSION: The prostate may be effectively evaluated using the proposed magnetic resonance imaging protocol.
Introducing it into practice could have a significant impact on the detection of prostate cancer in men. The entire duration of the
protocol provides a possibility to supplement it with any sequences, depending on the final purpose of investigation.

Keywords: prostate cancer; biparametric magnetic resonance imaging; standardization.
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el | MO 1 | MO 2 | MO 3
T2 ax + (3) + (4) + (4)
T2 cor + (3) + (3) -
T2 sag + (3) + (4) + (5)
Tl ax + (3) + (4) -
T1 cor - - + (5)
Tl FS cor - - + (6)
T2 FS ax + (3) - + (4)
T2 FS cor + (3) - + (3)
DWT + (5) + (4) + (3)
ADC + (5) + (4) + (3)
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BRSH | MO 1 | MO 2 | MO 3
TR, ms 5851 6006 5082
TE, ms 120 75 75
FOV, cm 35X 30 30X 35 40X 30
Matrix 256 X256 256 X 256 512X 256
NAQ 1 1 1
Spacing between slices, mm 3.5 4.3 4.4
ETL, ms 23 9 9
W WefFE3, 49 TR (repetition time) — HEEWE]: TE (echo time) — [EIFERIE]; FOV (field of

view)

— M3%; Matrix — %EF%; NAQ (number of acquisition) — F#ETHEMIIKREL; Spacing between slices —

Y Z [EHIEES: ETL (echo train length) — [RIPEEEKE. MO — ESFHLA.
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BARASH | MO 1 | MO 2 | MO 3
TR, ms 6772 9377 8841
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Spacing between slices, mm 1.75 4.5 6
ETL, ms 56 72 60
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