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KoHTponb KonnMyecTBeHHOU OLeHKU PpaKLuK XKupa ekt
B MarHUTHO-pe30HAHCHOU ToMorpadum:
ABYXLeHTpoBoe (haHTOMHOE UCCNef0BaHUe

0.10. ManuHa', B.A. UrHaTbeBaZ, A.A. MoHaxoBa?

! Hay4HO-NPaKTVYECKNiA KIIMHYECKMIA LEHTP AMarHOCTUKM W TeNleMeANLMHCKUX TexHonormii, Mockea, Poccuiickas ®epepaumsa
2 MOCKOBCKMIA TOCY1aPCTBEHHbIN MeAMKO-CTOMATONIOMYeCKMil yHuBepeuTeT umenn AWM. EBaokumoBa, Mocksa, Poccuiickas Qepepauns

AHHOTALINA

06ocHosaHue: OLEHKA KONMYECTBEHHBLIX NapaMeTPOB C MOMOLLBI0 MarHUTHO-pe3oHaHcHo ToMorpaduu (MPT) sBnsetcs
aKTyanbHbIM HanpaBneHueM. Pacuét dpakumm xupa (FF) oTKpbIBaeT HOBble BO3MOXHOCTM B TOYHOW MOCTAHOBKE AMarHo3a
1 B DyayLleM no3BOUT 3aMeHUTb MHBA3WBHbIE MeTO/bI, TaKue KaKk buoncus. KonnuecTBeHHas oLEHKa CMOXET NMO3BOSUTh
NpOBOAMTbL JOCTOBEPHBIN AUHAMUYECKUIA KOHTPOIb, OLEHKY JIeKapCTBEHHOI Tepanuu U T.40. OQHaKo peHTreHomoru, a Takxe
BPayM KJIMHUYECKUX CreLManbHOCTeNH LOMKHbI BbiTb yBEepeHbl B TOYHOCTM U LOCTOBEPHOCTM KOSMYECTBEHHBIX MOKa3aTesnei.

Llentb: oueHKa TOYHOCTM KONMYeCTBEHHOro M3MepeHus FF ¢ noMolublo aHTOMHOro MOAENMpPOBaHUs B AuanasoHe
ot 0 o 60%.

Memodsi: ans MogennpoBaHus 06BbEKTOB MCCNefoBaHNsA ObiiK BblbpaHbl 3MyNbCUK MO TUMY «Macno B Boae». KoHueH-
TpaLMK 3MyNbCUiA Ha OCHOBE PacTUTENbHLIX Macen bbinu NpeacTaBneHbl B AnanasoHe 0—60%. Mpobupku ¢ aMynbcuamMm no-
MELLaNnCb B LMNMHAPUYECKMIA aHTOM. CKaHMpoBaHWe BbINONMHANOCL Ha ToMorpade Optima, MR450w 1,5 Tn (GE) B pe-
wume «Lava Flex», a Take Ha Tomorpade Ingenia, 1,5 Tn (Philips) B pexuMe «DIXON». @pakuma xupa onpefenanacb
PACYETHLIM MeTOA0M Mo GOpMynaM, Ha OCHOBE CUrHAMbHBIX XapaKTepUCTUK, Mo u3obpaxeHnam B dase (In) u npoTeodase
(Out): FF=(In—0ut)/2:In-100; no n3obpaxenunsM, B3BeLeHHbIM No Boge (Water) v no xwpy (Fat): FF=Fat/(Fat+water)-100.

Pe3ynbmamel: TO4HOCTb U3MepEHUs NMPOLIEHTHOrO coaepxanus upa npu «DIXON» bbina upeHtyHa «Lava Flex».
[laHHble 13MepsieMbIX 3HAYEHWW KOHLEHTPaUUM Xupa ObIMM CMCTEMATMYECKM 3aBbILEHbI MO OTHOLIEHUIO K 3afaHHbIM
B CPeAHeM Ha 57,6% npu cpefiHeii abcontoTHo pasHuue 17,2%. Takxe onpeaensnock HepaBHOMEpPHOe 3aHUKEHWe B Ana-
nasoHe 20-40%.

3axnwyeHue: GaHTOMHOE MOJENMPOBaHUE C MCMONb30BaHMEM MPAMbIX 3MYNbLCUNA MO TUMY «Macno B BOAe» Mo-
3BOJIUNIO MPOBECTM KOHTPO/b paboThbl AUKCOHOBCKMX NOC/EA0BaTeNbHOCTEN B KONMYECTBEHHOM ONPefeNeHN KUpoBoK
¢pakuuu. [Ina KOPpeKTHOro KoNMYecTBEHHOro onpepenedus FF npegnoytuTensHee NpoBOAWTb pacyéThbl N0 JaHHLIM
n3obpaxenun Water u Fat ¢ ucnonbsoannem popmynsl FF=Fat/(Fat+water)-100. PacuéTbl no uzobpaxeHusam In-phase
1 Out-phase npefocTaBnAT HEOLHO3HAYHbIE pe3yfbTaThl. [1s Toro 4Tobbl KOPPEKTHO NPOU3BOAUTL KONMYECTBEHHINA
PACYET (paKuWK Xupa C NOMOLLbID NPeACTaBNeHHbIX Bbilwe GopMyn B pexumax «Lava Flex» u «DIXON» Heobxopm-
MO NpOBOAUTbL PACYET C MOMPaBOYHbIM Ko3apduumeHToM. cnonb3oBaHue dhaHTOMa faeT BO3MOXHOCTb OCYLLECTBIATh
HaJ/IeXalluin KOHTpOSIb KadyecTBa M Kanmbpoky MP-ToMorpada, a Takxke [LenaTb KOJIMYECTBEHHOE U3MEpeHUe Xupa
LUIMPOKOZOCTYMHBIM.

KnioueBble cioBa: nocsiefoBaTesibHOCTH [JUKCOHa; Cl)paKLI,VIFI Xnpa; CIJaHTOM.
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Quality control of fat fraction quantification
in magnetic resonance imaging:
A two-center phantom study

Olga Yu. Panina', Varvara A. Ignatyeva?, Alyona A. Monakhova’

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
Z A.l. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Assessment of quantitative parameters using magnetic resonance imaging (MRI) is a relevant trend. Fat
fraction (FF) calculation provides new opportunities for accurate diagnosis and will replace invasive methods such as hiopsy in
the future. Quantification will enable reliable dynamic monitoring and assessment of drug therapy. However, radiologists and
clinical specialists must be confident in the accuracy and reliability of the quantitative measures.

AIM: To assess the accuracy of quantitative FF measurement using phantom simulation in the range of 0% to 60%.

METHODS: Emulsions of the “oil-in-water” type were chosen to simulate the objects of the study. Concentrations of
vegetable oil-based emulsions were presented in the range of 0% to 60%. Tubes containing the emulsions were placed in a
cylindrical phantom. Scans were performed on an Optima, MR450w 1.5 Tesla (GE) tomograph in Lava Flex mode and on an
Ingenia, 1.5 Tesla (Philips) tomograph in DIXON mode. FF was determined by formulas using images in In-phase and Out-phase
based on signal characteristics (FF=[In-Out]/2:In-100) and images weighted by Water and Fat data (FF=Fat/[Fat+water]-100.

RESULTS: The accuracy of the fat percentage measurement with the DIXON technique was identical to that of the Lava Flex.
The data of the measured fat concentration were systematically overestimated in relation to the target values by an average of
57.6% with an average absolute difference of 17.2%. In addition, an irregular underestimation in the range of 20% to 40% was
detected.

CONCLUSIONS: Phantom simulation using direct oil-in-water emulsions allowed to control the performance of the
Dixon sequences in quantifying the FF. For correct FF quantification, calculation from Water and Fat image data using the
formula FF=Fat/(Fat+water)-100 is preferable. Calculations based on In-phase and Out-phase images provide ambiguous
results. The FF calculation in the Lava Flex and DIXON modes must be performed with a correction factor. The use of the
phantom allows proper quality control and calibration of the MRI scanner and makes quantitative fat measurement widely
available.

Keywords: DIXON technique; fat fraction; phantom.
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