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Abstract

Topic

CRQWUDVW AJHQWV DQG NRYHO CRQWUDVW MHFKDQLVPV

Format T\pe

SFLHQWLILF SHVVLRQV RU SCMR/ISMRM CR-PURYLGHG WRUNVKRS

Presentation T\pe

OUDO PUHVHQWDWLRQ RU TUDGLWLRQDO PRVWHU

BackgroXnd

RHFHQW GHYHORSPHQWV LQ GLIIXVLRQ JUDGLHQW ZDYHIRUP GHVLJQ HQDEOHV LQ YLYR FDUGLDF DLIIXVLRQ THQVRU IPDJLQJ

(FDTI) DV D IHDVLEOH DQG UHOLDEOH DSSURDFK . E[SORUDWLRQ RI FDTI KDV SURYHQ WR EH D XVHIXO FOLQLFDO WRRO WR

DVVHVV VHYHUDO W\SHV RI FDUGLRP\RSDWKLHV . SSLQ-HFKR DSSURDFKHV XVH KLJK-RUGHU PRWLRQ FRPSHQVDWLRQ

WKDW LQFUHDVHV WKH HFKR WLPH (TE) DQG WKXV WKH WHPSRUDO IRRWSULQW RI GLIIXVLRQ HQFRGLQJ. AOWKRXJK WKH HIILFDF\

RI PRWLRQ FRPSHQVDWHG GLIIXVLRQ HQFRGLQJ VWUDWHJLHV KDYH EHHQ GHPRQVWUDWHG LQ VLOLFR  DQG LQ YLYR , LW

UHPDLQV XQFOHDU KRZ UHVLGXDO PRWLRQ DIIHFWV WKH DFFXUDF\ RI WKH GLIIXVLRQ PHDVXUHPHQW. TKH objectiYe RI

WKLV ZRUN ZDV WR HYDOXDWH WKH DFFXUDF\ DQG SUHFLVLRQ RI TXDQWLWDWLYH WHQVRU LQYDULDQWV ZLWK YDULRXV PRWLRQ

FRPSHQVDWHG GLIIXVLRQ HQFRGLQJ VWUDWHJLHV XVLQJ D SURJUDPPDEOH OLQHDU PRWLRQ VWDJH.

Methods

AQ LVRWURSLF DJDU SKDQWRP ZDV FRQQHFWHG WR D SURJUDPDEOH MRI FRPSDWLEOH OLQHDU PRWLRQ VWDJH (SKHOOH\

MHGLFDO) SURJUDPPHG DQG WULJJHUHG WR VLPXODWH FDUGLDF PRWLRQ ZLWK D VLQXVRLGDO PRWLRQ WUDMHFWRU\ (±5PP,

1000PV R-R).

IPDJLQJ ZDV SHUIRUPHG DW 3T (SN\UD, SLHPHQV) XVLQJ D 32-FKDQQHO DUUD\. IPDJHV ZHUH DFTXLUHG ZLWK DQG
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ZLWKRXW SURJUaPPHG PRWLRQ aW RQH VOLcH ORcaWLRQ XVLQJ a cXVWRP VSLQ-HcKR EPI cDTI VHTXHQcH (b-YaOXHV: 0,

350V/PP ; 6 GLUHcWLRQV; 1.5 [ 1.5 [ 5.0PP ; 5 aYHUaJHV; TR=1000PV) ZLWK GLIIHUHQW RUGHUV RI PRWLRQ

cRPSHQVaWLRQ (SRVLWLRQ PRPHQW QXOOLQJ: M , YHORcLW\ PRPHQW QXOOLQJ: M , accHOHUaWLRQ PRPHQW QXOOLQJ: M )

IRU ZKLcK WKH TEV ZHUH 82, 115, aQG 112PV, UHVSHcWLYHO\.

cDTI ZaV PHaVXUHG aW WKUHH WLPH SRLQWV VSaQQLQJ a PL[ RI YHORcLWLHV aQG accHOHUaWLRQV (FLJ. 1). MRWLRQ

cRPSHQVaWLRQ ZLWK aQG ZLWKRXW SURJUaPPHG PRWLRQ ZaV cRPSaUHG XVLQJ PHaQ GLIIXVLYLW\ (MD) aQG IUacWLRQ

RI aQLVRWURS\ (FA).

ReVXOWV

FLJ. 2 VKRZV DWI, MD, aQG FA PaSV ZLWK aQG ZLWKRXW SURJUaPPHG PRWLRQ. FLJ. 3 VKRZV MD aQG FA SORWV IRU

WKH M , M +M  aQG M +M +M  VHTXHQcHV IRU WKH VWaWLc SKaQWRP aQG WKUHH PRYLQJ WLPHSRLQWV. IQ WKH

SUHVHQcH RI PRWLRQ, WKH M  aQG M +M +M  VHTXHQcHV VKRZ a cKaQJH LQ WKH PHaQ MD YaOXH aQG aQ

LQcUHaVHG VWaQGaUG GHYLaWLRQ, ZLWK UHVSHcW WR WKH VWaWLc GaWa. MD YaOXHV PHaVXUHG ZLWK WKH M +M  VHTXHQcH

ZHUH PRVW VLPLOaU WR WKH VWaWLc SKaQWRP aW WKH WKUHH LPaJLQJ WLPHV. FA YaOXHV ZHUH H[SHcWHG WR bH a0

(LVRWURSLc SKaQWRP) aQG WKH PHaVXUHPHQWV VKRZ a VPaOO cKaQJH acURVV aOO VHTXHQcHV.

CRQcOXViRQ

MRPHQW QXOOLQJ, aV SUHYLRXVO\ VKRZQ, LV aQ HIILcLHQW Za\ WR PLWLJaWH caUGLac PRWLRQ LQ cDTI acTXLVLWLRQV.

HRZHYHU, WKHVH cRQWUROOHG H[SHULPHQWV LQGLcaWH WKaW KLJKHU PRPHQW QXOOLQJ GRHV QRW aOZa\V cRUUHOaWH ZLWK

PRUH accXUaWH TXaQWLWaWLYH UHVXOWV ZKHQ LPaJHG XQGHU WKH VaPH cRQGLWLRQV. AGGLWLRQaO H[SHULPHQWV WKaW:

HPSKaVL]H HQcRGLQJ PRWLRQ aURXQG WKH UHIRcXVLQJ SXOVH; WHVW GLIIHUHQW HQcRGLQJ GXUaWLRQV; HYaOXaWH PRUH

cRPbLQaWLRQV RI accHOHUaWLRQ aQG YHORcLW\; aQG LQcOXGH GHIRUPaWLRQ aUH UHTXLUHG IRU PRUH LQVLJKW RQ WKH

HIIHcWV RI UHVLGXaO PRPHQWV GXH WR PRWLRQ.

USORaded FiOe(V)

IPageV

FigXUe 1. PRViWiRQ (WRS OefW), YeORciW\, (PiddOe OefW), aQd acceOeUaWiRQ (bRWWRP OefW) cXUYeV Rf Whe 1D

SURgUaPPabOe OiQeaU PRWiRQ VWageV VhRZQ ZiWh Whe cRUUeVSRQdiQg VWaUW WiPe fRU each VeTXeQce. IQVeW

SORWV VhRZ Whe VeSaUaWiRQ Rf VeTXeQce VWaUW WiPeV fRU M0 (Ued), M1 (gUeeQ) aQd M2 (bOXe) Zhich each

VhaUiQg Whe VaPe ceQWeU Rf k-VSace acTXiViWiRQ WR acTXiUe VOiceV iQ Whe VaPe e[acW ORcaWiRQ. The SXOVe

VeTXeQce diagUaPV fRU fRU M0 (WRS UighW), M1 (PiddOe UighW), aQd M2 (bRWWRP UighW) VhRZ Whe diffXViRQ

fRRWSUiQW aQd TEV fRU each. IW VhRXOd be QRWed WhaW RQ Whe M1 VeTXeQce, cUXVheUV (OabeOed C aQd cRORUed

RUaQge) aUe UeTXiUed.

EffecWV_Rf_MRCR_cDTI_FigXUe_1.Sdf

FigXUe 2. E[aPSOe acTXiViWiRQ fURP Whe M2 QXOOed VeTXeQce acTXiUed aW TiPe PRiQW 2 bRWh ZiWhRXW (WRS

URZ) aQd ZiWh PRWiRQ (bRWWRP). FURP OefW WR UighW, Whe iPageV aUe: QRQ-diffXViRQ ZeighWed, diffXViRQ

ZeighWed, MeaQ DiffXViYiW\ (MD) PaSV, aQd FUacWiRQ Rf AQiVRWURS\ (FA) PaSV.

EffecWV_Rf_MRCR_cDTI_FigXUe_2.Sdf
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FLJXUe 3. QXaQWLWaWLYe bR[ aQd ZKLVNeU SORWV IRU MeaQ DLIIXVLYLW\ (WRS) aQd FUacWLRQaO AQLVRWURS\

(bRWWRP). BaVeOLQe WLPeSRLQWV, OabeOed aV SWaWLc, aUe cRPSaUed ZLWK PRYLQJ TLPe PRLQW 1 (PLQLPXP

abVROXWe YeORcLW\ aQd Pa[LPXP abVROXWe acceOeUaWLRQ), PRYLQJ TLPe PRLQW 2 (QRQ-]eUR YeORcLW\ aQd QRQ-

]eUR acceOeUaWLRQ), aQd PRYLQJ TLPe PRLQW 3 (Pa[LPXP abVROXWe YeORcLW\ aQd PLQLPXP abVROXWe

acceOeUaWLRQ) IRU dLIIeUeQW RUdeUV RI PRWLRQ cRPSeQVaWLRQ (M0, M1, aQd M2). M1 PRWLRQ cRPSeQVaWLRQ

VKRZV VWabOe MD aQd FAbacURVV aOO WLPeSRLQWV ZLWK UeVSecW WR WKe SWaWLc SKaQWRP.

EIIecWV_RI_MRCR_cDTI_FLJXUe_3.SdI
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