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JUHEBUHDWKLQJ UHVIRIKXWLRQ VLPXGEWRRIBSRXMWH HDGROLQLXP F
DQG 05 DQJLRJUDSK\ DW 7

'RQJ\XH 68LPRQ - /LWWOHKRRG * &DDEEB .XQ@MBDXGLD 3UBH@YRO %RWQDU

6FKRRW®LRPHGLFDO (QJLQHHULQJ DQG ,PDJLQJ 6FLHQFHV 0BGHWHORGE & HIMO/RMERRLD WR R G R Q6 L8+
/JLPLWHG &DPEHEFRRR®.RI (QJLQHHULQJ 3RQWLILFLD 8QLYHUVLGDLE @B WQQKPD, G\HW&EKMDOMH 6R
+HDOWKFDUH (QJLQHHULQ® VeMIOMWXVDH RR &K LPBRILFDO DQG OHGLFDO (QJLQHHULQJ 3RQWLILFLC
,QVWLWXWH IRU $GYDQFHG 6WXG\ 7HFKQLFDO 8QLYHUVLW\ RI OXQLFK *DU

SXUSR¥B5LYLGHO\ XVHG IRU WKH DVVHVVPHQW RAKGIFIKHRICHI B/URRIRUDG\HD B ¥@I\W/IA
LQFOX@GLWH IJDGROLQLXP HQKDQFH®HYDW. YH (PAIRRDQEDDO WLVDM@BDRKILDIFF WS
DQJLRJUDSK\ IRDRIOWRPLFDO I[RQERURDWUR® BWHBORRG *% VIKDWMHVLYH LQY
UHFRYHU\ 36,5 VHEMHQFHURBRVHG E\ QXOOLQJ WKH VILDQRHIWREP HORR®
SUHSDUDWLRRKRLEKORIQ VOLPBWRNFRGWIRMFWI U GHSLFWLRQ WKDQ BFORRRGI Q¥/% R O
LPDIJLQURZHYHUD®OQ ID@PLF &05%$ LPDJHV DUH XVXDOO\ DFTXLUHG VHSDUDWHO\
DQG VOLFH SRVLWLRQV @OPAIMMLIDRQWKH WAR/IMXW HY
FKDUDFWHULVWLFVY DQG FDUGLDRK DA V¥ RRWRD U\ DQDWRP\
ZH SURIRYV IUHHUHDWKL QUORREB DQEORBGIKW
SKDVH 6HQVL7LYH LQYHUY%RRQ7UNHRXHRQF H* %
VLPXOWDWRIWWPHQW RI FRURQDU\ DQDWRP\ DQG P\RFDUGLDO
WLVVXH DOWHUDWLRQV
OHWKRGWKH % %226 7TUHVHDWHKXHQFH DFTXLUHV WZR
LQWHUOHDYHG ' YROXPHV SUHSDUHG ZLWK ,5 DQG 7 SUHSDUDWLRQ
7 SUHS SXOVHV UHYSHAWRYHOVLRQ WLPH LV VHW WR
QXOO EORRG VLJIJQDO WYHRUILED WORMKFWTXDWLRQ
VLPXODWLRQ XVLQJ 7 YDOXHV PHDRXWHDBVEA D VFRXW SRVW
02//, 7 PDS 7 SUHS GXUDWLRQ LV PV ,PDJH QDYLJDWRU L1%9
HQDEOHEYUMBWKLQJ DFTXLVLWLRQ ZLWK UHVSLUDWRU\ VFDQ
HITLFLHQFRLQW 'L[RQ JUDXCVIHNMU IHBEEH®MN L W\
&DUWHVLDQ WUDMKWEAWRWBUARIWEH RUBHOOBQG JROGHQ
VWHS LV DGR $SRVHG XQ ®/HU V DRELAQWR IR PRWLRQ
FRUUHFWHG LWHUDWLYH 6(166 UBDMWHWIWWXFWLRQ DQ
VHSDUDWLRQ LV SHUIRUPHG |R®PRHANE REBDDRIIOLQH KLJK
SDWEKVHG UDRYN 36267 GHQRLVLQJ DQG 36,5
UHFRQVWUXBWLRFEHULPHQWY ZHUH SHUIRUPHG RQ D 7 05
VFDQQHU 0$*1(720 9LGD HOIOHAKHIRUFKKHLP
*HUPDQ\ &OLQLKHIOGE U BARWK*3% ,5 DQG IUHH
EUHDWKLQJ%22%8% DQG ' &@%HPH VHTXHQWLDOO\
DFTXLRIGIG SDWLHQWYV PDOHYV “ \HDU)LJ $FTXLVLWLRQ DQG UHFRQVW WKFIZR
PLQV DIWHU WK IHFR@WVMWEFWLRIQJHRQW *$'29,67S
JDGREXWWRMWU +HDOWXFDRMH BW
PPRO NJ 'VHTXHQFHVY DUH SHUIRUPHG LQ FRURQDO RULHQWDWLRQ
FRYHULQJ WKH ZKROH KHDUW ZIPWK )29
UHVROXWLR® 75 7(7( PV
4XDOLWDWLYH DQDO\VLYV ZzDV SHUIRUPHG WR HYDOXDWH DQG FRPSDUH
WKH LPDJH TXDOLW\ RKh227SRIC *%&05%
XVLQJ IRLQW /LNHUW VFDOH XQLQWHUSUHWDEOH LPDJHYV
SRRU LPDJH TXDOLW\ DFFHSWDEOH LPDJH TXDOLW\ HIFHOOHQW
LPDJH TXDOLW\
S5HVXOWYLYR H[SHULPHQWY ZHUH VXFFHVVIXOO\ SHUIRUPHG
RQ WKH VL[ ADVEHDMFWENVPH PLQV IRU ' *%
%2267 DQG* PLQV IRU ' &03%,5 *%)LJ PDJHR/D \HDROG IHEDWHHBNDUURZYV
%2267 ZzDV LQ JRRG DJUHHPPQW B%WKROHWHFWLQJ
VFDU DUHDV SURYLGLQJ H[FHOOHQW FRQWUDVW EHWZHHQ VFDU EORF
P\RFDUGILXP $FFRUGLQNX\DRO YFRP RDUAUWRE® DQD U
UHFRQVWUXBWLRQBUHS %%®267 SURYLGHV LPDJH TXDOLW\
DQG FRQWUDVW FRPSDUDEI®RH FRWRQDWOY4E VXDOLVDWLRQ
AXDOLWDWLYH LPDJH TXDOLW\ VFRUHV IURP DOO WKH SDWLHQWV RI " 7 Sl
%2267 DUH DOVR FRPSDUDEOH ZLWK WKDW RI ' &05% “ YV “
'LVFXVVLR@GHPRQVWUBDMNHOBWWHMRAOWD QHRX6/,5" *%
DQG ' &05%$ LPDJLQJ LQ D VLQJITBHSIDX®R228FDQ
DFKLHYHV JRRG FRQWUDVW EHWZHHQ VFDU EORRG DQG P\RFDUGLXP DQG

7 SUHS %®%267 LV FRPSDUDEOH ZLWK ' &05$%
5HIHUHQFHW 5- HW DO &L UFX6OW WHHRDAN DG, +ROWDFNHUYV
5- HW 2@ 5 *LQDPL * -RW5DO +HQQLQJVNRQDIED
BULHWR &0HW DO &UX]HW @D % XVWHQ @5® JLJ &XUYHGDS WBIGRQVWUXFWLRQJRI
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6 DW X U B WoiEH Om\Q DOW HWIDIDEH OWMFXKQLTXAHXDW UDIKIHIKG 05 $
FRPSDUDWWXG\ ZLWK 7 05

' LO\X 7TRAKHRR®HQ=LKDQ 1UM <D@KXKHQJ =KBOKYR &KHQR DQJ +BQG ;LKDL =KD
6FKRRO RI %LRPHGLFD\OLQQKX@HHYLYHU VL W\ 6 BBIQ MLML 8 QKMWHEG ,PDJLQJ +HDOWKFDU|
.LQW &ROOHJH /RQGRBQLRHIG RIBOERM G ,PDILQJ 5HVHDUFK ,QVWLWXWH RI ,QWHOOL
6FKRRO Rl FOLQLFDO PHGLFLQH 7VLQJKXD 8QLYHUVLW\ %HLMLQJ &KLQD
3XUSRVKH VDWXUDWHGDPXHQIDO DUWHULDO VSLQ O D HHMDLEDIH V6 308580 W\DHD
TXDQWLILFDWQRQ BBGIXVLRQZRWEVRUMNFHQWO B7TKEY QVHIWKQ@LTXH KDV GHPRQV
UHSURGXFLELOLW\ DQG KROGV VLJQLILF D@0 YR\ K BMEEDIOHIR UK FQL QL FQIODISC
DQG ORQJHU UHOD[DWLRQ WLPHV ZKLFK7KDV HQKNIEYFHAY ©/ VDRMMHDLQLE L O L W\
UHSHDW D& KSBHLOW 5 R | W H F KBQW DRXHSR P SOLWPHD JH TXDOLW)\ DRGLER QPIHD $XRDBG E\
OHWKRGWTXHQFH GHRH JB3085%, VHTXHQFH DW WK¥H U DUDHONDW @ K RWKKRHT X HRQ FH D
W FRQVLVWYVYDRXD BWHRQ GG E\ D QRQVHOHFWLYH RU VOLFH
VHOHFWLYH LQYHUVLRQ SXOVH IRU )$,ARBEHWFTXLVLWLRQ DQG /RRN
VSRLOHG JUD WHD®RMPKR/LIDWH % LQKRPRJHQHLW\ DW 7 D
UHQWSHFLILE V\PPHWULF VKLPPLQJ VWUSXOMM DQ RSWLPL]JHG IRXU
VDWXUDWLRQ VFKHPH DQG DQ DGLDEDWRFLYRYHUVLRQ SXOVH ZHUH DSSOLH
H[SHULPH-OWKHDOWK\ YROXQWHMHUW ROG ZHWDDHYV
UHFUXLWHG ZLWK LQIRUPHG FRBOUHR@W XFRHHB[BBULPHQW YV
05 VFDQQMIHQLD &; 3KLOLSV +HDOWKFOLWK DKH 1HWKHUODQGYV
FKDQQHO G6WUHDP 7RUNKDBRIHD HPEHGGHG SRVWHULRU FRLO
DQG D 7 05 VFDQQHU -XSLWHU 8QLWHG ,PDJLQJ +HDOWKFDUH 6KDQJKDL
&KLQD ZIPMKPQQHO 6XSHUIOHFKRGQHHD®M&SZRH FRLOV
6$085%, VHTXHQFH ZDV DFTXLUHG RWFRA GMULQDQGHMZLFH D
EUHDW,RIDQJH DQD VLN DQDADBHWUIRUVAPH®DWODE
5 DIROORZLQJ WKH 6$0886 WELBROGLQWFDWR®RQV IRU 7
ULJLG UHJLVWUDW L REDN P SORNRGSY W&D WHIO ZQW K %
LQWHUSRODWLRQ 7 PDSVUGZHFWH RQDW\POMIHIEEK DQG YR[HO
ZLVH 7 YDOXHV ZHUH LQWHJUDWHG LQWR D VWHSZLVH NLQHWLF PRGHO WR
WLPH D%$7 DQG WLVVXH ER OSXVQWERMNDD UDIWLIHR V%% 7 DQ G FRRUMWWLE RBWIG X
UDWLR ZBHBHADOFXODRBIBUIXVLRQ ZHLJKWHG LPDJHV DW G\ DRAULH/QW FIDQDY HDU
'LIIHUHQFHV BHWDHFHKOYDFWHRHUHWWDFVHVVHG XWI/BYW\DLEZKIGO W DWB HIDW D E |
HYDOXDWHG YLD WKH ,QWUDFODVV$&O®RUDWQPWLRRDOLBEDOFYHQ WL QOLEH SHUI

S5HVXOWW SDUDPHWHWDWPHBRVYVEURBG UHSHDWDELOLW\ ,&& 7 5%)
D®O &RPSDUHG FRBWTLZFBDVLIQLILFDQWO\ KLIJKHU IDWY WV “ PV
3 &RUWLFDO 5%) P/ J PLYQYV “ P/ J PL® DQG D%$7 " PV YV
PV3 VKRZHG QR VLJQLILFDQW GLIITHUHQFH EHWAHIQQ|L® PRMADO D W K
PV YV “ PV3 $00 VB KUHNSIDRUD P HMKEUW\HIG QLI ERDQWO D W L
EHWZHHRQG 52) U 3 D%$U 3 W%$7 U3 $GGLWLKRKE@DRHD\QVB 15
“ Yv * 3 DQG &15* Yv * 3 ZHUH VLJQLILFDQWO\ VKK RBMWU D W

'L\FXVVLRO DQOG &RQ@FWKVVRWXG\ ZH GHPRQVWUDWHG WKH IHDVLELOLW\ DQ
DW (TFHOOHQW DJUHHPHQW ZDV IRXQG LQ WKH PHDVXUHPHQWY RI 5%) EHWZ
LQGLFIWKHQUREXVWQIBWHWO R\ PAOWHDVXUHPHQWY DW 7KHXDOIRZH B$W86%¥7, DW 7
LQIOXHQFHG E\ ILHOG LQKRPRJHQHLW\ DIIHFWLQJ LQYHUVLROQWS®RBXHE WHRIRIAL
VXEMHFWY +RZHYHU WKH DFFXUDF\ RI W%$7 UHPDLQV XQFHUWDLQ GXH WR
615 DQG &15 DW WLPHV KRDKHWHGWEH QXPEHU RI G\QDRKXKBEW KHI X\_KIRWBGW HQ L Q
WLPIK® FROFOXNWQRO $6/ XVLOJ WKH 6%$085%, VHTXHOQFH DW 7 LV IHOVFHDOM @\
DIJUHHPHOW ZLWK 7 DOQG LPSURYHG 615 DOG &15 HQKBOGLOQOHAMO/ LSPROWHQW 1

5SHIHUHQRMHVMLO®J = HW DO 0DJQ 5HFRQJIOHGIW DO>0DJQ 5HVRQ (@D HWIDOQ 5HVRQ
OHG
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+LEHUQDWLQJ YHVVHOV 1RQ FRQWUDVW PDJQHWLF UHVRQDQF

VXEWUDFWLRQ DQJLRJUDSK\ W QN HW HRW\L KU LEHWOIRZ & /7, SDV

$OH[DOGHU &UQEKR'BRPR]L ODGHGGQW '&VRWBH -DQDN /DPLFKKDQH %ULJKW %
% /IXPVGHQ 7ULVKD 5R\
+RXVWRQ OHW¥BRSHVWHDUW 9DVFXODU &HQWHU

,QWURGXEWILWRRO VXEWUDFWLRQ DQJLRJUDSK\ LV FRQVLGH U HBDWKMHKIROG VWD
VLIQLILFD QW IRIW IR\QDW IGRRGIW '6$ SRVH VDIHW\ ULVNV DV DQ LQYDVLYH LPDJLQ.
QHSKURWR[LF FRQWUDVW EXW LW FDQ DOVR EH(YBQ XK % H O\ K RDXFAT X IOVLLOA
PD\ IDLO WR UHDFK SDWHQW SRUWLRQV Rl GLVWDO YHVVHOV SRWHQWLDOO\ F
LQWHU Y HKQUWE HRIQ D W L QOKHNWHOMP LWDWLRQV LQ FXUUHQW LPDJLQJ KDYH VXEVW
DQG WUHDWPHQW SODQQLQ
AXLHVAHQWMHUYDO VLQJOHRIKIRUW B,&6JQ%E,|LFDQW DGR DLOSABNMBIFW Q DTDCGH WR LPD.
SDWLHQWYVY ZLWKRXW H[SRVXUH WR QHSKURWR[UF ®UMWY WY RQOWRIQQYLEISURG HD
UDWKHU WKDQ FRQWUDVW DJHQWYV WKDW7KE& CDLPL RK QLK KWV VSADXAGH @B W MARV H © D@
05,GHWBPWAH QW FHYWWHIEGE\ DQG ZKHMAKHH ULW&LQJV UHVXOWHG LQ ORZHU 7$6& ,
SRWHQWLDOO\ H[SDQGL QR UNSDI\Y WPV W ZRSWKL RE V
OHWKREWVHWURVSHFWLYH UHYLHZ Rl SDWLHQWY SUHVHQWLQJ WR
+RXVWRQ OHWKRGLVW +RVSLWDO 'H%DNH\ +HDUW DQG 9DVFXODU
&HQWHU ZLWK 3%' XQGHUJRLQJ 4,66 05, DQG VXEVHTXHQW '6$
ZDV SHUIRUPHG 7ZR H[DPLQHUV UHYLHZHG WKH LPDJLQJ RI HDFK
SDWLHQW RQ ERWK PRGDOQVWVWNG 7KHUWHWKH OV
SRSOLWHDO WLELR3HURQWHO VMRWXWNELDO $7
SRVWHULRU WLELDO 37 SHURQHDO DUWHU\ 3% DQG GRUVDOLV SHGLV
'3 $00 YHVVHOV ZHUH VSOLW LQWR WKUHH VHFWLRQV H J
$7 SUR[LPDO $7 PLGGOH $7 GLVWDO DQG VFRUHG DV HLWKHU
SOHOQW RU RFFOXGHG DV LQGLYLGXDO VHIJPHQWY H[FHSW WKH 737
DQG '3 ZKLFK ZHUH FRXQWHG DYRRQH VHIJPHQW HDFK
YHVVHO VHIJPHQW VWDWLVWLFDO DQDO\VLY D OF1HPDU &KL WHVW ZDV
SHUIRUPHBEBLIKWHG &RKHQYV .DSSD ZDV FDOFXODWHG WR
DVVHVV PHDVXUHPHQW DJUHHPHQW EHWZHHQ WKH WZR VFRUHUV ,Q
FDVHV ZKHUH WKHUH ZDV GLVDJUHHPHQW D WKLUG VFRUHU SURYLGHG
LPDJLQJ UHYLHZ WR UHDFK FRPSOHWH FRQVHQVXV IRU DOO
VHIPHQWYV )ROORZLQJ WKLV R$A& ), DG */$66 VF
FRPSOHWHG IRU 4,66 05, DQG WKHQ '6%$ DQG FRPSDUHG WR VHH
Ll JUDGH\GBE RQ '6% ZHUH GRZQJUDGHG WR OHVV VHYHUH
JUDGHV ZKHQ FRPSDUHGWIWA, 6% 0DEDO DODO\VLV RI

7$6& DQG */$66 VFRULQJ ZDV SRQMLGMH Figure 1. The DSA shows an absent DP artery,

'LOFR[RQ(WKVPWNV DSSURYDO ZDV JDLQH whereas the QISS MRI shows a patent DP being
OHWKRGLVW ,QWHUQDO 5HYLHZ %RDUG collateralized by the peroneal and providing

SHVXOWSDWLHQWY ZHUH LQFOXBBIGHL Q pranches to the digital arteries.
IHPDOH PHDQ DJH HLUKDWAMG &RKHQTV .voovu
VKRZHG H[FHOOHQW DJUHHPHQW PBPIOWZ.DIQ ERWRKDHO SLYBOXAHYHUDOYHVVHO
VHIPHQWYV ZHUH DQDO\|HG ZLWK D VLIJQLILFDQWO\ KLIJKHU QXPEHU RI SDWHQ'
YV OF1IHPDU &KL SILJXUHRQ VLQJOH YHVVHO DQDO\WLY WKHUH ZDV D(
VHHQ RQ 4,66 05, FRPSDUHG WR Y&$ LQ OWHHPIBU &KL S7 YV OF1HPDU
&KL S $7 YV OF1IHPDU &KL DG BUWHULHYV YV OF1IHPDU &KL
S $ FRPELQHG DQDO\VLY RI WKHN$U IBHV THY GLMWDO VHIPHQWY DOVR VKRZ
ZLWK D KLIKHU QXPEHU RI YHVVHOV VHHQ RQ 4,66 DSHUDRAGI FBHE&&KIDQG *33$¢
VFRULQJ GLG QRW VLJQLILFDQWO\ GLIIHU ZKHQ FRPSDULQJ '6%$ DQG 4,66 05, W
*/$66 ,9 OHVLRQV KRZHYHU VKRZHG WKDW YHVVHOV ZHUH VLJQLILFDQWO\ PRUI
ZKHQ LOWHUSUHWLQJ LPDJHV XVLQJ 4,68%6% 'LQ FRPSDUID/ERHGWR '6 1 S
*/$66 ,9 GRZQJUDGHG : U S
ERQFOXXRIQVWXG\ GHPR Q4/,%/6J DKW 3VZWKIDIWUPV WKH FXUUHQW JROGPRWIBQGDUC
SDWHQW YHVVHX MH DRRHYMRBBWRBHFUHDVLQJO\ VLIQLILFDQW LQ GLVWDO YHVVH
PRVW FBUWMRRDOWXGLHY KDYH VKRZQ WKDW WHHMWH BROENRRFPIHWW LODKHYHXYXVHG W KL
WDUJHWVK/LY VWXG\ DOVR VXJIJHVWY WKDW 4,66 05, PD\ UHVXOW LQ ORZHU JUDC
PRVW VHYHUH VSHFWUXP RRUDVUWXGE\L R DJ & GY BV WHO\E B16 XL QKHQ HYDOXDWLC
SDWLHQWYV ZLWK WRRO 8 H [ ENGIPA 2 XD I& /G LQJV YHHIMFROOIDY WXW BHWRGQ WLR QDO L
LOFRUSRUDWH WKLV LPDJR®HUDRGIDGLEODRQ@WRQOSUHR HOQKDQFH BDMLGDW VHOH
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Gadoquatrane at a 60% reduced gadolinium dose for MR -Angiography of
intracranial vessels

Authors: Giles Roditi!, Sophie Hodge?, Alex Liu3, Mark Klemens?, Birte M. Hofmann?,
Petra Palkowitsch*, Genji Bai®, Christopher Hancock®, Seung Hong Choi’

Affiliations: *Department of Radiology, Glasgow Royal Infirmary, Glasgow, Great Britain, 2Clinical Data
& Analytics, Bayer Pharma R&D, Reading, Great Britain, 3Clinical Data & Analytics, Bayer Pharma
R&D, Whippany, NJ, USA; “Bayer AG, Pharma, Radiology R&D, Berlin, Germany, 5Huai'an First
People's Hospital, Huaiyin District,Huai'an city, Jiangsu province, China, ®HALO Diagnostics, Indian
Wells, CA, USA, “Seoul National University, Seoul, South Korea

Purpose: To investigate efficacy of gadoquatrane, a low dose macrocyclic gadolinium-based
contrast agent (GBCA) at a dose of 0.04 mmol gadolinium (Gd)/kg body weight (bw)
compared to 0.1 mmol Gd/kg bw of standard of care (SoC) macrocyclic GBCAs (gadobutrol,
gadoterate, gadoteridol) for CE-MR-Angiography of intracranial vessels in adults.

Methods: QUANTI CNS is a multicenter, randomized, prospective double-blind, Phase 3
cross-over study, conducted between July 2023 and May 2024. Adult patients with a known
or suspected CNS pathology underwent two contrast-enhanced-MR-Angiographies (CE-
MRA), one with gadoquatrane and the other one with a comparator SoC GBCA in a random
order. Combined (including pre- and post-contrast images) and pre-contrast MR image sets
were assessed in a blinded independent central review using three visualization parameters
adapted to MRA, i.e. vessel lumen contrast enhancement, vessel border delineation and
vessel diameter/dimension (internal morphology), as endpoints.

Results: Of 305 randomized patients, 14 underwent CE-MR-Angiography of intracranial
vessels, 13 were evaluable for efficacy.

For the comparison of combined pre- and post-gadoquatrane MR images sets and combined
SoC comparator MR images sets, the mean visualization parameters show similar scores
with a difference close to 0 for all 3 readers and all 3 visualization parameters. Most of the
mean differences are slightly below 0, indicating a tendency to slightly higher scores for the
gadoquatrane enhanced image sets.

For the comparison of combined pre- and post-gadoquatrane vs pre-gadoquatrane MR
image sets, the scores for the combined image sets showed a clear improvement for the 3
visualization parameters. The difference in mean scores for combined pre- and post-
gadoquatrane vs pre-gadoquatrane MR image sets were close to or greater than 1 for all
readers and all visualization parameters, showing clearly higher scores for gadoquatrane
enhanced MRIs.

Discussion: Gadoquatrane at a dose of 0.04 mmol Gd/kg bw, which correlates to a 60%
reduced gadolinium dose compared to SoC comparator GBCASs, shows consistent results for
CE-MR-Angiography of intracranial vessels with the overall study population which
demonstrated non-inferior efficacy of gadoquatrane to SoC comparator MRA. The study did
not investigate the application of gadoquatrane in specific imaging protocols due to design
requirements of the study. How to optimize the application of gadoquatrane in CE-MR-
Angiography is to be investigated in future research.

Disclosure:

Authors SH, AL, MK, BMH and PP are employees of Bayer AG, Berlin, Germany and have indirect or
direct financial interest in some of the products under investigation or subject matter discussed in the
manuscript.

Authors GR, GB, CH, and SHC were investigators in the QUANTI CNS trial and received research
funding from Bayer AG.



MRI-histology identifies impenetrable plagues not seen in conventional imaging: an

amputated limb model and protocol for device development to cross impenetrable lesions
Alexander B Crichton, Eniko Pomozi, Judit Csore, Janak Lamichhane, Bright Benfor, Christof Karmonik, Alan B
Lumsden, Trisha Roy - Houston Methodist Research Institute
Introduction: Immediate technical failure rates in randomized
controlled trials of endovascular therapies range between 13-
20%. and is most commonly due to an inability to cross lesions
with a guidewire. Non-contrast MRI characterizes plaque
composition and may identify patients at high risk for failed
endovascular crossing. By identifying plaque characteristics
and combining this with an amputated limb model, a process
for evaluating new devices that can cross different plaque
morphologies can be tested. This study evaluates a novel
combined UTE/SSFP MRI protocol in an amputated limb
model to identify impenetrable plaques. It then introduces the
concept of device testing using the PowerWire® 14
Radiofrequency Guidewire (Baylis Medical Technologies,
USA), which has an evidence basis in central venous disease
in an amputated limb model to evaluate their ability to cross

non-crossable arterial disease in chronic limb threatening Figure 1. The UTE 240 sequence shows a hard
ischemia (CLTI). lesion in the TPT artery, depicted by the black area.
Methods: Patients with CLTI presenting to an academic This is shown further with color enhancement, with
vascular unit undergoing major limb amputation were included purple identifying a significantly hard lesion. The

in the study. All patients underwent 3T non-contrast MRI. UTE 40 sequence shows however that the

Lesions with >75% stenosis or occlusion in the below the knee  predominant feature of this lesion is centrally
arteries were evaluated and defined as either hard (>50% minimally calcific, made up of collagenous tissue
calcium/collagen) or soft (<50%). Hard lesions were further (yellow outline). This minimally calcific lesion was
delineated into two groups: minimally calcific hard (<50% not crossable.

calcium) and significantly calcific hard lesions (>50% calcium).

Lesions were also scored using TASC Il and GLASS systems. Amputated
limbs underwent percutaneous vascular intervention by a single board-certified
vascular and endovascular surgeon in a hybrid operating room and an attempt
was made to cross each lesion. The primary endpoint of this study was to
compare crossing success in MRI-defined hard versus soft lesions. Secondary
outcomes included comparing TASC C/D with TASC A/B lesions, GLASS IllI/IV
and I/ll lesion crossability, crossability in minimally versus significantly calcified
hard lesions, stenotic versus total occlusions and demographic/medical risk
factor predictors of crossing failure. In amputated limbs with impenetrable
lesions, the 0.014 Powerwire was used to attempt vessel crossing and
histological images outlining the effects of the wire are shown.

Results: The study included 27 patients with 46 below-knee arterial lesions,
with end-stage CLTI. 12 (26%) lesions were defined as soft (<50%
collagen/calcium) and 34 (74%) were hard (>50% collagen/calcium). The
overall crossing failure rate was 70% (32/46 lesions), a finding consistent

with the terminal disease state of these patients, 63% and 26% of whom had
undergone previous failed endovascular and open revascularization attempts
respectively. MRI plaque characteristics demonstrated a strong predictive value: hard lesions were significantly less likely
to be crossable compared to soft lesions (91% vs 8%, p<0.001). Traditional classification systems showed variable
predictive value: TASC C/D lesions had significantly higher crossing failure rates compared to TASC A/B (77% vs 33%
p=0.039), while GLASS IlI/IV lesions did not achieve statistical significance when compared to GLASS /1l (73% vs 44%,
p=0.129). Among hard lesions, there was no significant difference in crossability between minimally calcific and
significantly calcific lesions (92% vs 90%, p>0.99) (figure 1). This key finding suggests that dense collagen, undetectable
on conventional imaging, was visualized with MRI and plays a critical role in crossing failure independent of calcium
burden. There was also no significant difference in the ability to cross occluded versus stenotic lesions (67% vs 80%,
p=0.70). The 0.014 Powerwire underwent crossing experiments in two amputated limbs in lesions that were non-crossable
prior to amputation and for other lesions that were non-crossable in the amputated limb model. Histological evidence
shows that the wire can cross non-crossable plaque such as dense collagen (figure 2). This is highly important, as these
collagenic lesions would not be visualized with currently available imaging techniques.

Conclusion: Non-contrast MRI with UTE/SSFP identifies critical plaque components that predict crossing failure,
including dense collagen that is not visible on conventional imaging. This protocol offers an evidence-based approach to
procedural planning, potentially reducing endovascular failures and a route to ensuring advanced crossing tools are
available during endovascular procedures.

JLIXUH ORYDWIV VWD
LPDJHVY IROORZLQJ WKH
3 R ZH U ZTh&Jimage shows that the
wire has successfully passed
intraluminally through a mixed calcific
and dense collagenous lesion.



Generative MR Multitasking : Method and application to
non-ECG, free-breathing, simultaneous multislice  (SMS) cardiovascular T1 -T2 mapping
Xinguo Fang!2 and Anthony G. Christodoulou?2
1Department of Radiological Sciences, David Geffen School of Medicine at UCLA; 2Department of Bioengineering, UCLA

Purpose: MR Multitasking! enables efpcient multidimensional imagingfor applications such as non-ECG, free-breathing
T1 and T2 mapping. Conventional multitasking is built on low-rank tensor (LRT) models, which are scalable to many time
dimensions but limited by motion binning and need for time-consuming spatial regularization. This work introduces a
generative multidimensional model that is binning- and regularization-free, evaluated on 3-slice SMS T1-T2 mapping.

Methods : Framework: Like multitasking, generative multitasking (gMT) is a subspace imaging model; however, rather
than modeling a temporal basis as a discrete low-rank tensor, gMT leverages a conditional variational autoencoder
(CVAE) framework to generate a continuous multidimensional temporal basis. The CVAE receives sequence timings and
real-time basis functions from self-gating data; it learns continuous latent vectors corresponding to motion states,
bypassing discrete cardiac and

respiratory binning. Its learned decoder e FE BARr IO 12 AL 043
can directly generate temporal basis _ e B
functions for arbitrary combinations of &-/5'("'-,%%( }ﬂﬁ-&ﬁ?ﬁéi,g }Mﬁﬁ;ﬁ%ﬁ;’gf'
motion states and contrast weightings ' '
(Fig. 1).

Experiments: We evaluated the

+)7-8$*$/,808'8"-
(,2'89&(728$8
tH g

framework in N=5 human volunteers ” e leglmse”
using a 2D SMS dual-Bip-angle T1-T2 i — :fw .- e
Multitasking pulse sequencez on a 3T AL A BT e
scanner (MAGNETOM Vida, Siemens). o

Although conventional LRT Multitasking - T

usually relies on nonlinear wavelet N e

sparsity regularization for denoising, we

performed both conventional Multitasking Figure 1: A. Multitasking framework; B, Generative Multitasking framework

and generative Multitasking

reconstructions without any spatial regularization here to evaluate intrinsic SNR and to avoid modibcation of noise
properties by nonlinear regularization. SNR was measured as the ratio of the mean septal myocardial value to the
standard deviation of air, both measured at the longest inversion time (closest to the GRE steady-state).

Results: We compared the reconstructions of conventional and generative Multitasking for T1-T2 mapping, displaying
cardiac phase and respiratory dimensions as well as T1 and T2 maps (Fig. 2). The image SNRs are seen in Table 1.

Discussion : The generative Multitasking framework demonstrated several g 101 Z%#-38"#,08  I"H$%&("

workBow and advantages over conventional Multitasking, including qualitatively R B
higher SNR in images and T1/T2 maps. Meanwhile, gMTOsigh performance 4756778 8 &1 $&(
without time-consuming wavelet regularization addresses reconstruction time 4*56"78& 9 %('$ w(
barriers to clinical translation. Understanding and improvement of latent motion

- 4%56"78. : g +&
space regularization are a useful area of future research.
Conclusion s: Generative MR Multitasking may be an useful replacement for low- ~ 4®6"7&; e W&
rank tensors, offering a new mechanism for multidimensional cardiovascular MR 4*56"78 < %$)

imaging. :
Table 1: Image SNR comparison

Figure 2: A. Multitasking reconstruction images before wavelet regularization; B. Generative Multitasking reconstruction, also without wavelet
reaularization. From left to riaht are cardiac cine. respiratorv cine. T1 maps of all three slices. T2 maps of all three slices.

References : [1] Christodoulou AG et al., Nat Biomed Eng 2018. [2] Mao X et al. Front Cardiovasc Med 2022.



3XUSRYKDQWLWDWLYH P\RFDUGLDO &HRHFSALIQQILY QFAJ TWDRMA. INRQJ IRFDO DQG
&OLQLFDOO\ LQYHU¥EDR® & MFARYKHULT XBHYV VXFK DV 02//, > @ BIBHWEEGHRQXBBG C
UHSURGXFLELOLW\ +RZHYHU WKH\ WHQG WR XQGHUHVWLPDWH 7 YDOXHV OD
SURWRFRO DGMXVWPHQWY 6DWXUDWLRQ UHFRYHU\ 65 PHWKRGVY OLNH 6$6+$
SUWVLRQ DQG JUHDWHU VHQVLWLYLW\ WR QRLVH KRRW¥ [¥KS ¥R DFIK\HEHUFHKIXQ O
SDWLHQWYV ZLWK FDUGLDF R, SXIOLP/R BROWN CCROMGHWH RW K L QU H&SBHSDUHG 7

PDSSLQJ DSSURDBPKOXWL@WDNNLQDPHZRUN > @ FRPSDULQJ LWV DFFXUDF\ DQG
OHWKRGIVLPSOHPHQWHEGHD WMKHIQD GESHQGHQW LQYHUSWURSDWHFRYBGLDG 05, W
XVLQJ GXDO I0LS DQJOHYQJ)OW DRSS OR Q G MR YIDRFLFOYGVR QR'Z L%Q J H/IHRKH O W QY H

LQYHUVLRQ UHFRYHU\ VS DEXOWBIW D XGUDHOFRQWLQXRXVO\ DFTXLUHG XVLQJ DQ
QXPEHUHG VSRNHV ZHUH VSDFHG E\ D FRQVW D QDIWUQ AU HPHHLQWP BN HBG fV S\RNH ¥
DFTXLUHG DW D IL[HG DQJOH Rl f WR VHUYH DV QDYLJDWRU OLQHV (DFK ,5 S
JROGHIWOH SURMHFWLRQV DORQJ ZLWRJOH RDVYHYS\E R G LSYURMHIF® L R 8 X 0K H \Q

EHWZHHQ DQG DFURVYV GLIITHUHQW VFDQV )RU FRPSXW D WLERXPMHO SKIRIVFH. HWQ
ZHUH JHQHUDWHG EHIRUH WKH DFTXL\VA@WTRIQU 8 BWSNDMUIMRIZBINUISH B WIBYBHIOWE W IR @& M/HH(
FDUGLDF UHVSLUDWRU\ DQG LBRKHUWRRHWIHUH PHQWNDMHM FRQGXFWH

4, %% '&( SKDQWRP ZLWK NQRZQ 7 YDOXHV WR FRPSDUH 7 HVWLPDWHY GHULYF
$GGLWLRQDOO\ ZH HYDOXDWHG WKH LPSDFW RIS0EBO0OMWQLINOMHY MHQH BPWT R QVR QY L7F

ZHUH DV IRQORZVi PP& PDWULJ 7 IOLS DQJOHV f f EDQGZLGWK
YRU FRPSDULVIIODWH&* KREBVWR//, DFTXLVLWLRQV XVHG )29 i PP& PDW
DQJOH f EDQGZLGWK N+] 75 7¢( % RWKVOXOWLWBVNLQJ DQG 02//, GDW

KHDOWK\ VXEMHKWQWWL AMYBPDRVLBKIRBHW XVLQJ D 7 VFDQQHU *( +HDOWKFDUH
LOQVWLWXWLRQDO UHYLHZ ERDUG ,5% DSSURYDO
SBHVXOWG 'LVFXVNVLRESY ZHUH JHQBRDOAMNE ILWWLQJ WR D )/$68URGFKFQOQ O PR
7 SURWRQ GHQVLW\I\L@YHUWWVLREIQKBFIRKLNQW\LRQ $SOUD POWGNILVEHDYQ JDWRU OLQF
UHJXODUL]DWLARHY AHLD W IWH/G
DVVHNKHLIHRWVLPDJH TXDOL
' XDI@LS DPIOMHSOHPHQWDWL
HQDEOHG VHSDUDWLRQ LQW
UHVSLUDWRU\ DQG LQYHUV
GLPHQVIRYMOXHV IURP OXOWLWDVNLQJ ZHUH FRQVLVWHQWO\ KLJKHU WKDQ W
DQG UHGXFHG KHDUW UDWH VHQVLWL)
DSSURDFK FRUUHFWHG IRIFRPSDQKRBPF
WRLQJ®OBFTXLVWWHR@PSWHRYLQJ 7
DFFXUDKFOWLWDVNLQJ SHUIRUPDQFH G
VDPSOLQJ QHDU WKH QXOO SRLQW GXlI
UHVSLUDWRU\ SKDVH ZKLFK YWULWHG C
K\SRWKHW KBW®/W DULDELOLW\ PD\ EH U
LQVWUXFWLQJ SDWLHQWY WR EUHDWK
SRWHQWLDOO\ LPSURYLQJ QIHNSH DW B B ¢
7DEOH VKRDOPHODVXUHG XVLQ¥ WKH
OXOWLWDVNLQJ PHWKRG FRPSDUHG Wi
YDOXHV LQ D SKDQWRP 7KHIPHDVXUH!
SKDQWRRVHO\ IROORZ WKH WUXH YDO
UDQJH ZLWK VOLJKW XQGHUHYVWLDPOWLWR BVNE QBIDBEBHD F F XWIBRMYK O\ GHSHQGHQ'
WKH 615 RI VRXUFH LPDJHV ZKLFK zZDV DIIHFWHGSEBEWMW HERRVFHH D QG XQRHXQDHAR
HVYWLPDWHY )LIXUH GHPRQVWUDWHYVY WKH LPSDFW RI )$ VHOHFWLRQ WKH )$
E SDLU
&RQFOXVIKRY VWXG\ GHPRQVWUDWHYV BAJKHD WHCL\QUFHR®R WD LRG LID OLUHHPDSSLQJ WHF
XVLQJ D OXOWILNWMD YIS SQIRDIFXOVHRYXODWRW HG DFFXUDF\ RYHU 02//, DQGQMWAUR QR (
UHFRYHU\ VDPSOLQJ LV XQLIRUP D QX% %RAUMMHIBEMH V INKIHYIBIH YRR OB M Q/WRH G/ A O |
PDSSLQJ IRDQEWYHWDMQ GO\ P\RFDUGLDO WLVVXH FKDUDFWHUL]DWLRQ
SBHIHUHQFHV
>@ OHVVURJKOL '5 5DGMHGRY¥LBIJEQVR]BIUBHYDQDQWKDQ 08 DQG 5LGRENHU3
LOQYHUVLRQ UHFRYHU\ 02//, IRDSKLIXIIHWKKDNWHRBWRQ OHG
> @ow K, Flewitt JA, Green JD, Pagano JJ, Friedrich MG, and Thompson RB. Saturation recovery single-shot
acquisition (SASHA) for myocardial T: mapping. MRM 2013; 71:2082
>@ &KULVWRGRXORX $* 6KDZ -/ 1JX\HQ & <DQJ 4 ;LH < :DQJ 1 /L ' ODJQHV
UHVROYHG TXDQWLWDWLYH IHDV GLRYPIHG X@HPU LPDJILQJ
>@ 6HUU\ )O 0D 6 ODR ; +DQ ) ;LH < +DQ + /L' RRUOWVMSBRG RKORXVSEL QXOLY \WRLL
IRU % FRUUHFWHG 7 PDSSLQJ $SSOLFDWLRQ WR 7 FDUGORYDVFHOPQ MBI H\




Clinical Evaluation of a 3D Ultrafast Single Breath  -Hold Sequence
for cardiac functional assessment at 1.5T

Abdulhamid Haj Khalil*, Kemal Furkan Kaldirimoglu®, Monica Sigovan?, Charles De-Bourguignon®, Philippe Doueka<,
a. University Claude Bernard Lyonl, INSA-Lyon, CREATIS, 7 Avenue Jean Capelle O, 69100 Villeurbanne, France.

b.University of Health Sciences, Istanbul Training and Research Hospital, 34098 Istanbul, Turkey.
c.Department of Radiology, Louis Pradel Hospital, Hospices Civils de Lyon, 59 Boulevard Pinel, 69500 Bron, France.

Purpose: Cardiovascular magnetic resonance (CMR) is the gold standard for assessing heart volumes and function
using 2D breath-hold cine imaging[1,2]. However, this technique requires multiple breath-holds and is time-consuming,
which can reduce patient comfort and increase costs[3,4]. Researchers have introduced a novel ultrafast 3-dimensional
(3D) cine sequence: Enhanced Sensitivity Encoding with Static Outer Volume Subtraction (ESSOS). While a study has
been conducted at 3T MRI and with gadolinium[5], there is little evidence for its application at 1.5T MRI. This present
study evaluated the ESSOS protocol at 1.5T MRI, using 3D cine imaging before gadolinium (pre-contrast) and after
gadolinium (post-contrast) administration. The two ESSOS sequences were compared to standard 2D cine in terms of
image quality and cardiac quantitative parameters.

Methods: 31 patients (21 males, 10 females) were initially included; 9 were excluded due to artifacts (motion or metal-
related). Each patient underwent three sequences: standard 2D cine (pre-contrast), 3D cine ESSOS pre-contrast, and
3D ESSOS cine post-contrast (~8 minutes after gadolinium injection, 0.1 mmol/kg). All CMR exams were performed on
a 1.5 Tesla (Philips Ingenia) MRI system using a phased-array cardiac multi coil. The 2D cine images were acquired in
short-axis views using a balanced turbo field echo (TFE) sequence, covering the entire left ventricle. Parameters were
reconstructed using pixel size 0.95 x 0.95 mm, matrix size 512 x 512, slice thickness 8 mm with no gap, field of view
486 x 486 mm, and 20 cardiac phases per slice. The 3D cine sequences used a fast coronal volume acquisition with
high acceleration and ESSOS technology for ultrafast imaging. Post-processing allowed reconstruction into short-axis
views. Image quality was rated on a 1 # scale. Cardiac function parameters ejection fraction, wall thickness, volumes,
and ventricular masses were measured for both right and left ventricles and compared using statistical analysis.

Fig 1: Image 2D Cine SA Fig 2: Image 3D Cine pre-contrast SA Fig 3: Image 3D Cine post-contrast SA

Results: Whole-heart acquisition time with 3D Essos was ~19 seconds (single breath-hold), compared to 14 x 12sec
for 2D cine (multiple breath-holds). The 3D reconstruction was fast (~1 minute) and worked with standard MRI
equipment. 2D cine provided the highest image quality (mean score 3.4), followed by 3D cine post-contrast (mean score
2.4). 3D cine pre-contrast had the poorest quality (mean score 1.7). Left ventricular ejection fraction (LVEF) from 3D
cine post-contrast closely matched LVEF from 2D cine, with an intraclass correlation coefficient (ICC) of 0.959 [95%
confidence interval (Cl): 0.935 #.974]. In contrast, the ICC between 2D cine and 3D cine pre-contrast was 0.931 [95%
Cl: 0.890 #.956].Right ventricular ejection fraction (RVEF) from 3D cine post-contrast also showed better agreement
with 2D cine (ICC 0.922 [95% CI: 0.879 #.950]) than 3D cine pre-contrast (ICC 0.906 [95% CI: 0.854 4.940]).

Discussion: Ultrafast 3D cine post-contrast at 1.5T is a rapid and practical method for cardiac functional imaging,
providing clinically acceptable results. However, ultrafast 3D cine pre-contrast showed lower image quality, currently
insufficient for clinical use. Ultrafast 3D imaging improves patient comfort and reduces scan time, but further studies
are needed to enhance image quality at lower field strengths without contrast.
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'"HSDUWRH QW GLRORIR™®QLFL 6LHPHQV +HDOWKLQHHUV

3XUSRYWMRFDUGLDO TXDQWLWDWLYH SHUIXVLRQ O\RFDUGLDO 43 HYDOXDW
DEVROXWH XQLWV PO PLQJ ,W LV PRUH VHQVLWLYH WKDQ VHPLTXDQWL
P\RFDUGLDO LVFKHPLD DQG VKRZV SURPUWH IFQ $G HRELF WROQUIDRIDN BHIQIG/
DQDO\VLV RQ 05, VFDQQHUV HQDEOHV HIILFLHQW FPRQWURAB® HA\GU B DY X\ R R
PDJHV SEHOMBG EORRG IORZ PDSV VHJPHQWDO 09%)WY P 8 XH\W YIHNYGXV L DJY DID

VLQERM XV VHIXBI QFH DSSURDFK :H LQYHVWLJDWHG 043 LQ FRQVHFXWLYF
SHUIXVLRQ LPDJLQJ DQG WKRWKDGFADIRAIDIFFRQ WV UNKWXW VWUHVV DW

OHWKRG¥WSSURYHG VWXG\ XYURYIDGMBQOGRUHDUFK SURWRW\®H QM3 VHTXH
0%) FDOFXODWLRQ $00 LPDJLQJ ZDV SHUIRUPHG RQ D 7 VFDQQHU ZLWHK
0$*1(720 $HUD 6LHPHQV +HDOWKLQHHUV )RUFKKHLPV *SHUPIRQP H 6 WWH.\D\
D VLQJOH PJ ,9 EROXV Rl UHJDGHQRVRQ /H[LVFDQ RYHU VHFRQGV |
PLQXWH ZDVKRXW *DGREXWURO PPRO NJ DW FF V ZDV XVHG IRU EF
$PLQRSK\OOLQH PJ , 9 HADWGDIBW LMDKN VXSHUYLVLQJ SK\WLFLDQYTV GLVFL
UHYHUVDO $Q DGGLWLRQDO PPRO NJ *DGREXWURO ZDV JLYHQ DIWHU

PPRO NJ IRU ODWH JDGROLQLXP HQKDQFHPHQW LPDUQ®G D XEWMGHW K LDHHG
VKRDWV VOLFHV EDVH PLG DISW[VORPKG DRELRMMKBYDO DOORZHG IRXU VOL
EHDW /9() DQG P\RFDUGLDO VFDUULQJ ZHUH H[WUDFWHG IURP FOLQLFDO
VWUDWLILHG E\ /9() *» DQX& E\ SUHVHQFH RU DEVHQFH RI VFDU RQ FRQYHQ
0%) ZDV FRPSDUHG EHWZHHQ SDWLHQWYV ZKR UHFHR®BE LYMVURGUOOM RU D
WDLOHG 6 WXOMOW IKHWH DYDLODEOH UHVWLQJ 0%) ZDV DOVR FRPSDUH
3(7 XVLQJ D :LOFR |ROQNMLWOIN @

SHVXOOWRWDO RI SDWLHQWV+ AHPBOHH AUDHWHG IRU 04RQWDJILQI 7Zt
ZHUH H[FOXGHG GXH WR ZRW\H QWRHA/ WYX HM 3, GDWD ZDV DQDO\DEOH LQ
FDVHV SDWLHQWY ZHUH VWUDWLILHGBUE\IBRX & PG BREAYVHEQ F D RG V
*OREDO UHVWLQJ SHUIXVLRQ ZDV VLPLODU EHWZHHQ SDWLHQWYV ZLWK SU
S| +RZHYHU SDWLHQWYV ZLWK SUHVHUYHG /9() DREDQROQEDU KDG VL
HOQGRFDUGLDO 0%) FRPSDUHG WR WKRVH ZLWK SUHVHUYHG /9() DQG VFDU
VLIQLILFDQWO\ EHWZHHQ SDWLHQWYV ZLWK DQG ZEXMAYR XMW PR BE K VWWAH HX
WKRVH ZLWK SUHVHUYHG /9() DQG QR VFDU DQG WKRVH XQGHUJRLQJ VWU

SDWLHQWYV ZLWK /9() ! DQG QR P\RFDUGLDO VFDUULQJ UHVWLQJ P\RF
ERWK 3(7 DQG 05, &0%W OLXQGHUMHYWLPDWHG 0%) FRPSDUHG WR 3(7 S
GLIIHUHQFH RO J PLQ DQG D FRQILGHQRHRLQMMH U YL@ RI

'LVFXVVIZRQV VWXG\ GHPRQVWUDW HOW QWK i %} I X DEDVOLLIWE IRWLRQ LQ D KHWH
FOLQLFDO SRSXODWLRQ ZLWK DQDO\]DELOLW\ 5HVWLQJ 0%) ZDV KLJK
VFDUULQJ FRPSDUHG WR WKRVH ZLWK WFIHFWAQ R | SHMIDGSXDIAR V B Q@ RSHD\DLW R
D PLQXWH ZDVKRXW DIIHFWLQJ 0%) XQOHVV UHYHUVHG ZLWK DPLQRSK\C
XQGHUHVWLPDWHG UHVWLQJ SHUIXVLRQ FRPSDUHG WR 3(7 LQ SDWLHQWYV
XQGHUVFRULQJ WIGH QESWMEGELUREFE PRWHUSBB W BWDRY LRHFOLQ
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In-vivo contrast enhanced T1 mapping for quantitative evaluation of intracranial
atherosclerotic plaques
Xiaodi Lin ¢ Shuwan Yu ¢ Haozhong Sun ¢ Jiagi Dou ¢ Xiaoming Liu 4 Ziming Xu ¢ Huijun Chen ¢
1. Center for Biomedical Imaging Research, Tsinghua University, Beijing, China;
2. Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China

Background and Purpose: Intracranial
atherosclerosis is a leading cause of
strokes especially in Asian countries [1].
High-resolution MR imaging has shown to
enable in-vivo assessment of intracranial
atherosclerotic plaques [2, 3]. However,
previous research primarily focused on
metrics such as plaque burden and relative
plaque enhancement [3, 4]. T1 mapping
has the potential to surpass traditional T1w
MR images as a quantitative biomarker for
intracranial plaques. This study attempts to Figure 1. Symptomatic patients (A) showing lower intracranial plaque

evaluate contrast-enhanced T1 mapping of T1 values compared to asymptomatic patients (B) on T1 mapping
intracranial plagques using 3D SNAP with despite having similar intensity enhancement on T1-VISTA.

golden angle radial k-space sampling (GOAL-SNAP) [5] sequence. This innovative approach holds promise for

advancing our understanding of intracranial atherosclerosis, with ongoing efforts to validate its efficacy.

Methods: This IRB-approved study enrolled 14 patients with middle cerebral artery (MCA) plagues. MR imaging was
performed on a 3T scanner (Ingenia CX, Philips Healthcare, Best, The Netherlands) with a 32-channel head coil. MCA
stenosis was localized using axial 3D time-of-flight (TOF) MR angiography. Both pre- and post-gadolinium enhanced
3D T1-weighted black-blood turbo-spin-echo sequences with variable flip angles with Delay alternating with nutation for
tailored excitation (T1 DANTE-VISTA) and GOAL-SNAP images were acquired. The imaging parameters employed in
this study are detailed in Table 1. Since plaques Table 1. Imaging Parameters used in this study

were less visible on post-contrast GOAL-SNAP, Parameters '72) '$17(9,679 *2%$/ 61%$3
delineation was performed on post-contrast 75 7( PV

DANTE-VISTA images, which were then registered JOLS $QJC

rigidly to align with post-contrast GOAL-SNAP )29 «« U [ I [ I [ I
images using Simple.ITK .[6]. Manual segmentatiF)n 5HVRO XW LR [ [ [

at the most stenotic site was conducted with 2ULHOWD\ $[LDO $[LDO $[LDO

CASCADE [7], and T1 values were extracted.
Statistical analysis, including Mann-Whitney U tests, was performed in SPSS 24.0, with significance set at p<0.05.
Results: Among 14 patients (52.13:12.10 years; 1thales 9 symptomatic), symptomatic plaques exhibited significantly
lower post-contrast T1 values than asymptomatic plaques (804.204211.06 vs.1176.45+267.35, p=0.029). Figure 1
demonstrates two plaques with comparable signal intensities on T1-VISTA images, yet the T1 values of the symptomatic
plaque are significantly lower than those of the asymptomatic plaque, highlighting its potential for assessing intracranial
plaques and improving stroke risk evaluation.

Discussion and Conclusion : The study demonstrates that contrast-enhanced T1 mapping can differentiate
symptomatic from asymptomatic intracranial plaques, with symptomatic plaques exhibiting significantly lower T1 values.
This novel imaging technique may enhance the assessment of plaque characteristics and stroke risk. While promising,
further validation with a larger cohort is needed to confirm its clinical utility.

References: [1] J. S. Kim et al., J Clin Neurol, vol. 1, no. 1, pp. 1-7,2005. [2] A. Lindenholz et al., Radiology, vol. 295, no. 1, pp.
162-170, 2020. [3] C. W. Ryu et al., Neurointervention, vol. 9, no. 1, pp. 9-20,2014. [4] J. W. Song, et al. Stroke, vol. 52, no. 1, pp.
193-202, 2021. [5] H. Qi et al., Radiology, vol. 287, no. 1, pp. 276-284, 2018. [6] R. Beare, et al., J Stat Softw, 86(8), 2018. [7] W.
Kerwin et al., Topics in Magnetic Resonance Imaging, vol. 18, no. 5, pp. 371-378, 2007.



Cardiac Multitasking T1/7 ! Initial Evaluation in Porcine  Myocardial Infarction Model
Haoran Li *2, Archana Malagi 2, ChiChi Yang 2, Hsu-Lei Lee ?, Hsin-Jung Yang 2, Suvai Gunasekaran 2

1UCLA, Department of Bioengineering, Los Angeles, California, United States, ?Biomedical Imaging Research Institute, Cedars-Sinai
Medical Center, Los Angeles, California, United States

Purpose: 7 ! PDSSLQJ LV DQ H-éonttastlp@sk sequence for detecting myocardial fibrosis that would provide

enormous potential for assessing myocardial scar in pediatric and adult patients with poor renal function.® While cardiac

7 ! P D S ShaQBeen examined in chronic myocardial infarction tissue, T1 ! has not yet been well understood in regard to

what it is measuring in vivo at different stages of myocardial disease.? Additionally, using native T1 mapping in conjunction

with T1 ! mapping could be a way to further elucidate myocardial tissue characterization.® Therefore, we aim to develop a

robust Multitasking (MT) T1/T1! sequence that can characterize myocardial tissue without the need for contrast. In this

study we propose a MT T1/T1! multitasking sequence that is being initially evaluated in baseline scans in a porcine

myocardial infarction model. Methods : Pulse Sequence: We modified a previously described MT T1/T1! sequence that

was designed for imaging the brain at 3T.* The sequence was updated to three spin locking times of 0, 28, and 56 ms. The

sequence was imaged in a short axis view with field-of-view of 240 x 240 mm?2 in-plane resolution of 1.0x1.0mm?2, and slice

thickness of 3.5 mm with a scan time was 3:06 minutes. Phantom: An ISMRM/NIST phantom (model 106, CaliberMRI,

Boulder, Colorado) was scanned on a 3T scanner (Biograph mMR, Siemens). Reference protocols for phantom study

included inversion recovery spin echo for T1 mapping and previously published T ! values from the same phantom IRU 7 !

mapping.® Animals: For this initial evaluation in vivo, this study included 3 pigs during their baseline scan prior to myocardial

infarction. Scans were performed on a 3T scanner (MAGNETOM Vida, Siemens). The protocol included the proposed MT

T1/T1! mapping at base, mid, and apex slices. Image Reconstruction and Processing: 7 ! GDWD ZHUH UHFRQVWL

the multitasking reconstruction framework. The reconstructed images are represented as a sixteen-dimensional low-rank

tensor consisting of spatial factor matrix and the temporal dimensions containing information of T1 and T1! recovery.

Multiparametric maps were fitted

from reconstructed image series.®

Results : Our phantom results

demonstrate a strong correlation

between MT T1 mapping and

reference and MT T1! with

reference (Pearson correlation of

0.99 and 0.96, respectively) (Fig.

1). In vivo our T1 and 7 !

mapping we demonstrate good

image quality (Fig. 2,3). Average

T1 was 1500 £+ 36 ms T1! was .

39.1 + 1.1 ms. Discussion : This Figure 1. (AISMRM/NIST phantom. (B) Correlation of MT T1 and reference T1.

study demonstrates that our (C) Correlation of MT T1! and reference T1!.

proposed MT T1/7 !is a robust

sequence that correlates strongly with reference protocols. Additionally, we can see excellent image quality in vivo at 3T

(Figure 2,3). Average T1 values were in the same range as previously published values.” Average T1! values were a bit

lower than previously published values, but this could be due to our pigs being scanned baseline while previous research

only scanned after chronic infarction.?2 As this study has just begun, we could only test our sequence on healthy pigs but

we will be following the animals after infarction to see changes in T1 and T1! and comparisons to LGE over time.

Furthermore, we will examine the myocardium ex vivo to compare the
Tl and T1! tissue

characterization

with histology.
References : 1.
Bustin et. al. JCMR
2023, 2. Witschey et.
al. JCMR 2012, 3.
Kali et. al. JACC: Cl,
4. Ma et. al. MRM
2021, 5.Monga et. al.
JMRI, 6. Cao et. al.
MRM 2021, 7.
Zhuang et. al. RCTI
2023

Figure 2. Bas mid, andapexT1 maps for Figure 3. Bas mid, andapexT1! maps for
each animal with slice T1 measurements each animal with slice TImeasurements



O\RFDUGLDO R[\JHQDWLRQ LV FRPSURPLVHG RQO\ LQ VHYH
LQ SDWLHQWV ZLWK LVFKHPLF KHDUW IDLOXUH

-LQKDQ 4LDRHODQ :DQJ BDQ /L 3&LKDW (OGHQLYD3RL O
&DOHE %HUEMUWXBP@J S3BQJ <DQJ-BH'=KHQJ 3K
7KH J)LUVW $IILOLDWHG +RVSLWDO RI =KHQJ]KRX 8QLYHUVL!
‘DVKLQJWRQ 8QLYHUVLW\ LQ 6W /RXLV B6W /RXLV OLVV
8QLYHUVLW)\ Rl &DOLIRUQLD DW 6DQ J)UDQFLVFR 6DQ )UDQF

3XUSR¥®IWHUHG P\RFDUGLDO R[\JHQDWLRQ ZBVREQGGEDW H® IIDY BW MRE
LPSDLUHG PLWRFKRQGULDO IXQFWLRQ UHGXFHG PLFURYDVFXODU LQ
VWXGLHV XVHG SRVLWURQ HPLVEHP® WRWPRDWMSEIRYE (D QW RT XD QWLWD W
RI FKDQJHV LQ P\RFDUGLDO R[\JHQ PHWDEROLVP LQ SDWLHQWYV ZLWK
LQYROYHV D UHODWLYHO\ ORQJ VFDQ WLPH ! KRXUV QRH DZH DDNLH
OHYHUDJLQJ RXU QHZ FDUGLRYDVFXODU 05 &05 WHFKQLTXH LQ TXD(
IUDFWLRQ P2() WR RY\DBRHDWDMEROEK FKDQJHV LQ SDWLHQWV ZLWK LV

OHWKR@ZWHQW\ WKUHH SDWLHQWYV $UBIOH OHIWVWDBHWYWULFOH HMHFWLRC

1<+$ ,, vy , 9 ZLWK LVFKHPLF KHDUWUDLOXQUHRX})YDGE
FOLQLFDO KLVWRU\ DQG RU HFKRFDUGLRJUDSK\ ZHUH SRRURPWS HREVELLYWHG
SDWLHQWYV $JH ¢ \HDUV ODOH /9() “ ZLWKRXW DQ\ FDU

UHFUXLWHG DV D FRQWURO JURXS 7KH &05 ZHUH SHUERUPH G6 RHP BQ
KHDOWKLQHHU (UODQJHQ *WQBBQ¥EHQHRO NIGEMNPWDYLQ T XD\WQ WH OLG CDA
QDWLYH 7 P2FRGWVDNVW 7 DQG ODWH JDGROLQLXP HQKDQFHPHQW /
YROXPH (&9 ZDV TXDQWLILHG EDVH® QR\UMDW LY H ODRED SENVIVO P2 ()
UHFRQVWUXFWHG E\ D VXSHUYLVHG GPHSWIHD BE DY X QHRMHARVW R QAP D53
VHIJPHQW $+$ PRGHO ZDV SHUIRUPHG IRU VWDWLVWLEDO DQDO\VLYV

5HVXOWY® SDWLHQWYV P\RFDUGRDOHORWBY P RG HSDAWMVO\UZHL B/KREDXWW W
S ZKHUH (&9 DQG QDWLYH 7 DUH QRW UHODWHG WR 533 7KL\
LQGH[ UHODWHG WR P\RFDUGLDO R[\JHQ FRQVXPSWLRQ
&RPSDULQJ WR WKH FRQWUROV SDWLHQWVY ZLWK KHDUW IDLOXUH K
DQG KLJKHU (&9 “ YV “ S %HWZHHQ P2() DQG (&9 L«
FRUUHODWLRQ ZDV REVHUYHG ZKHQ W&Y H FRUEXMOD WLRG QHYDVV ZKHC
s 7KLV LV VLPLODU WR REVHUYDWLRQ ZLWK WKH /*( SUHVH(
“ [*%( S
0\RFDUGLDO VHJPHQWDO P2() LV VLIJQLILFDQWO\ ORZHU VXEWHQGHG
WKDQ WKRVREEFWUREWLYH VWHQRVLYV RUY UM YDIOGREMWU X FW LR Q
8VLQJ D PRGHO FRPELQLQJ P2() QDWLYH 7 DQG FFRFWUDGY VOL ¥ WL
SUHGLFW /*( ! ZLWK $8& DQG VHQVLWLYLW\ VSHFLILFLW\

([DPSOHV RI P2() PDS (&9 PDS DQG /*() IDIXH N RZAKQ ALKQ WWKKHH SSIDVQKIDGW D
RQO\ VHYHUH /$' VWHQRVLV DQG A\V.VE VAN C INYAZL L ANAAT I \AL C DWAINAI DYDY
SDQHO KDBLWEARGBHUDWH FRURQ
VWHQRVLY 7KH FRORU VF DGR
P2() LV

'LVFXVVLRI) QRY HFRQWQDVW P2()
UHYHDOV WKDW UHODWLYHO\ VH / K
(&9 ODUJHU WKDQ LQGXFHV
PHWDEROLVP LQ LVFKHPLF KHD
FDUGLDF R[\JHQDWLRQ DSSHDUV
RI VWHQRWLQRW WR QXPEHU RI
DUWHULHYV

SHIHUHQFHMUDQW] 6 HW DO (X
-RXUQDO /L 5 H\
5DGLRORJ\ $GYDQFHYV
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+LJK DFFXUDF\ FDUGLDF 05 LPDJHVY DFTXLUHG ZLWK DXWRQDYLJDWRU
LPSODQWDEOH FDUGLDF GHYLFHV

+DGDV 6KLBMORQG < .ZRFKDHO 6DOREUQR+X
3DOR $OWR OHGLFDO )RXQGDW LR QL BOBOFR D53@GV RR RRHQ BB+ RVSLWDO %RV W
8QLYHUVLW\ Rl &DOLIRUQLD 6DQVWD @ALZAROR$OBEH &$ 86%

3XUSRYKH PDLQ REMHFWLYH RI WKLY UHVHDUFK LV WR H[DPLQH WKH DFF>
GULYHQ DXWR QDYLJDWLRQ VRIWZDUH IRU ORFDOL]JHU VHTXHQFHV IRU FD
ZLWK LPSODQWDEOH FDUGLDF GHYLFHV 7KH JRDO LV WR DFKLHYH DGHTX
VLIQLILFDQW GHYLFH DUWLIDFWYV

OHWKRGVLGHQWLILHG SDWLHQWY ZLWK LPSODQWDEOH FDUGLDF GHYLFI
DQG DW 3DOR $OWR OHGLFDO )RXQGDWLRQ LQ 3DOR $OWR &$ X\
9LVWD DL 3DOR $OWR &% :KLOH WKLV VRIWZDUH LQFRUSRUDWHY QDYLJ
TXDOLW\ PRQLWRULQJ DQG DQDO\VLV ZH IRFXVHG RQO\ RQ WKH QDYLJD\
SDWLHQWYV ZHUH H[FOXGHG GXH WR LQFRPSOHWH LPDJH DYDLODELOLW!
PDOH ZLWK DQ DYHUDJH DJH RI \HDUV LPDJHV ZHUH UHYLHZHG IRU C
ORFDOL]DWLRQ SURFHVVY 6HFRQGDULO\ LPDJH TXDOLW\ ZDV DVVHVVHG ||
LPSODQWDEOH FDUGLDF GHYLFHV RI ZKLFK ZHUH LPSODQWDEOH ORRS L
SDFHPDNHUV DQG ZHUH LPSODQWDEOH FDUGLRYHUWHU GHILEULOODWR!
LPSODQWY LQFOXGLQJ SURVWKHWLF YDOYHVY DQG SULRU YDOYH UHSDLUV
EDVHG RQ KRZ PXFK DXWR VFDQQLQJ UHTXLUHG PDQXDO DGMXVWPHQW

SHVXOMXWR ORFDOL]DWLRQ SHUIRUPHG H[WUHPHO\ ZHOO ZLWK IHZ QHHGH
LPSODQWDEOH ORRS UHFRUGHUV ERWK KDG H[FHOOHQW DFFXUDF\ QR D
GXDO FKDPEHU SDFHPDNHUV ZH FODVVLILHG SDWLHQWY EDVHG RQ DGMX
DGMXVWPHQW RI ZKLFK ZHUH QRWHG WR KDYH VXEVWDQWLDO DUWLIDF\
LPDJH TXDOLW\ 2QH VWXG\ UHTXLUHG RQH VLIQLILFDQW DGMXVWPHQW 2
QHFHVVLWDWHG DERUWLQJ WKH VWXG\ DQG VHQGLQJ WKH SDWLHQW WR
SDWLHQWY GLG QRW UHTXLUH DGMXVWPHQWY DQG LQ SDWLHQW ZH ZHU]I
DWWHPSWV DW VKLPPLQJ DQG ZLGH EDQG LPDJLQJ DQG WKH VWXG\ ZDV I
SDWLHQWYV DQG RI ,&" SDWLHQWY KDG H[FHOOHQW RU JRRG VOLFH SOD
GULYHQ SURWRFROV

'LVFXVVLRQ DQG FRDKIOXVYRQRH ILUVW VWXG\ WR GHPRQVWUDWH WKDW D
VHTXHQFHV FDQ EH XVHG LQ WKH VHWWLQJ RI LPSODQWDEOH FDUGLDF Gt
KDYH DOUHDG\ GHPRQVWUDWHG $, JXLGHG FDUGLDF 05 OHDGYV WR LPSURY
SDWLHQWYV $ PXFK VPDOOHU VWXG\ RI SDWLHQWYV XVLQJ GLIIHUHQW
'LDIJQRVWLF SHUIRUPDQFH LQ SDWLHQWYV ZLWK GHYLFHV ZLWK DVVHYV
VHTXHQFH W\SHVY DUH PRVW SURQH WR DUWLIDFWYV LV DOVR NQRZQ

VLIQLILFDQW H[SHULHQFH IRU XVH RI DXWRPDWHG WHFKQLTXHV LQ SDWL|
GHPRQVWUDWHG IHDVLELOLW\ RI XVH RI DXWR ORFDOL]DWLRQ ZLWK QR Q
GHVSLWH VXEVWDQWLDO DUWLIDFWYV LQ XS WR RI SDWLHQWYV +RZHYHL
DGMXVWPHQWY ZHUH QHHGHG LPDJH DUWLIDFWYVY ZHUH VXEVWDQWLDO ,F
ZLWK ,&'V ZKLFK ZLOO UHTXLUH IXUWKHU UHVHDUFK DQG PD\ EH GLIILFXC

5HIHUHQFHMRQJ 5< H$& OO B6XSSOHPH@W *OHVVJIHQ (XUHW DO
5DGLRO 6FKZLWWHRULUFHEWD®LRYDVF ,PBJLQ) 6DVDNL &LHWW DO
&DUGLRYDVF ,PDJLQH] 1DHKOH &8P HWDQV - * OXWKDODO\

5* HWS5DGLRORJ\ *
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DQG YROXPH RYHUORDG SDWKRORJLHV SULPDU\ DQG VHFRQGDU\ OX!
LVEKHPLF KHDUW GLVHDVH FRQJHQLWDO KHDUW GLVHDVH FDVG,W PR
DOVR VHUYH DV D PDUNHWIRIHBOHYDWHG ULJKW

SUHVVXUH :KLOH HFKRFDUGLRJUDSK\ LV WKH PRVW

FRPPRQ WHFKQLTXH XVHG WR HYDOXDWH GLDVWROLF

IXQFWLRQ WKH D V\GL\DWRBRQWLVIRIRED LV

RIWHQ RYHUORRNHG ,Q WKLV VWXG\ ZH DLPHG WR
LQYHVWLIJDWH 59 GLDVWROLF IXQFWLRQ SDUDPHWHUV 59

( $ UDWLR DQG 59 ( HT XVLQJ 05, DQG FRPSDUH WKHP

WR WULFXVSLG UHJXUJLWDQW MHW YHORFLW\ 759 ZKLFK
UHIOHFWYV HOHYDGWHEG SWHKWXUH ZKHQ

H[FHH QJ PV DV SHU $6( JXLGHOLQHYV
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Simultaneous magnetic resonance imaging technique of carotid artery perivascular
adipose tissue and vessel wall: A feasibility and repeatability study
Shuwan Yu !, Shuo Chen 2, Zihan Ning !, Huiyu Qiao *, Ning Xu !, Xihai Zhao *
1Center for Biomedical Imaging Research, Tsinghua University, Beijing, China
2Shanghai United Imaging Healthcare, Shanghai, China

Background and Purpose: Studies have demonstrated that

both atherosclerotic (AS) plague vulnerability and perivascular

adipose tissue (PVAT) inflammation are independently

associated with cerebrovascular symptoms2, Therefore, it is

essential to conduct non-invasive joint assessment of carotid AS

plague and PVAT for better stratifying the risk of ischemic

cerebrovascular events. This study aimed to develop a

simultaneous magnetic resonance (MR) imaging technique for

carotid artery PVAT and vessel wall.

Methods: We proposed an integrated MR imaging protocol

combining iIMSDE with mDIXON, termed iMSDE-mDIXON  Figure 1. iIMSDE-mDIXON sequence design diagram.
(Figure 1). Seventeen healthy subjects and nine patients

with carotid AS underwent MR imaging experiments,

including five healthy subjects selected for repeatability

testing. The IMSDE-mDIXON, MERGE, and mDIXON

sequences were performed for bilateral carotid imaging. The

reliability of IMSDE-mDIXON sequence was assessed by

evaluating its agreement with MERGE sequence in

measuring carotid wall morphology (lumen area [LA], wall

area [WA], mean wall thickness [MWT], normalized wall

index [NWI]) and with mDIXON sequence in quantifying

carotid PVAT (PVAT area, PVAT area index [PVAT-AI], Figure 2. Comparison of IMSDE-mDIXON and reference
PVAT volume index [PVAT-VI], proton density fat fraction sequences (MERGE and mDIXON). (A) iMSDE-mDIXON

[PDFF]). The interclass correlation coefficient (ICC) and images of a carotid AS patient (male, 81 years); (B)
reference images of the same carotid AS patient.

Bland-Altman plots were used for statistical analysis. -
Table 1. ICC between iMSDE-mDIXON and reference sequences.

Results: The example of MR imaging results is

shown in Figure 2. The iIMSDE-mDIXON technique Healthy subjects AS patients

exhibited high reliability in assessing carotid vessel Left Right Left  Right
wall morphology (ICC: healthy subjects, 0.903- LA, mm? 0.994  0.997 0.999  0.998
0.997; patients: 0.928-0.999) and PVAT morphology WA, mm? 0.990 0.989 0.979  0.980
(ICC: healthy subjects: 0.906-0.988; patients: 0.957- MWT, mm 0.989  0.974 0.985 0.928
0.996) (Table 1). While the technique demonstrated ~ NWI 0.903  0.934 0.940  0.950
potential for carotid AS assessment, it exhibited a PVAT area, mm? ~ 0.988  0.951 0.996 0.979
substantial bias (>20%) in PDFF quantification. PVAT-Al 0.974  0.929 0.990  0.957
Notably, a moderate to excellent agreement was PVAT-VI 0.968  0.906 0.992 0.970
maintained between iIMSDE-mDIXON and mDIXON _ PVAT PDFF, % 0.782  0.740 0.790  0.628

in measuring PVAT PDFF in both healthy subjects (ICC: left, 0.782; right, 0.740) and AS patients (ICC: left, 0.790; right,
0.628) (Table 1). In addition, the proposed sequence showed excellent agreement in quantifying carotid vessel wall
(ICC =0.845-0.999) and PVAT morphology (ICC = 0.841-0.989) between the repeated scans.

Discussion and Conclusion : This study proposed an iMSDE-mDIXON sequence which enables simultaneous imaging
of the carotid vessel wall and PVAT in a single scan with high efficiency, reliability, and repeatability. This technique has

considerable potential for joint characterization of the changes of PVAT and pathology of vessel wall in carotid artery.

References: [1] Bos D., J Am Coll Cardiol, 2021, 77(11):1426-1435. [2] Baradaran H., J Am Heart Assoc, 2018, 7(24): e010383.
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$ ' VWHNMBADWH &(67 VHTRRQRNDRUYH PHD\RAUWFHHRIHEW DO EOR
FRPSRQ HIW V7
&KX\X /LXKHQVHQ &KK@QJIJVHQADI *DRLDROHL 6RQJ

&HQWHU IRU %LRPHGLFDO&%BJERR BEINMMDHUGIKFD O H M@K M DQIIQLYHUV LW\
&KLQRVWLWXWH RI 6FLHQFH D Q GQVSRKIGIREO,RIW HROW RABIMIFH )XGDQ 8QLYHUVL!

.H\ /DERUDWRU\ RI &RPSXWDWLR QD OQVX URGF LM & EILE GHEINDLYR\G D@L Q L V)

(GXFDWLRQ &KLQD

3XUSR¥HUHEUDO EORRG FRP S RWXRHOW/IVERIQ WH R1 HRWDOPBBWIERQ@WU LPDJLQJ
GHWPB@\ ODELOH SURWRQV RQ JOXFRWR &% 6R WRIVDNVQIVQ G C5 MSRN R & WP B IR VDK
PHWDEROLF FKDQJHV LQ FHUHEUDOWKIWHU K8 \DRIG G H Y VOVRDOMIE (67 VWHHA B 8 C
QRDQYDVLYH PHDVXUHPHQW RP SRIQB@WYO EORRG
OHWKRENTXHQFH 'HKEHIPKHPDWLF Rl WKH SURSRVHG SXOVH VHTXHQFH LV VK
FRQWDLQV D VHULMKDRSH VOWXWDIMWLRQ SXOVHY DQG D JUDGLHQW HFKR DFTX
HQRXJK WR HQVXUH WKH VPDOO LQWNVY DQE HWAHKIIU OREORIRMRIBRE E@R FR
ODEHOHG 7R/SEMWUD RI EORRG LQ D ' )29 ZLWKLQ DQ DFFHSW D/ENOIHWWF R (6 7
VWUDVBHQFH &(67 HIIHFW DFFXPXODWHY RYHU WLPH JMORZ SURIZRR Y GHWHWRHHK
NVSDFH FHQWHU VLJQDOV KDYH PRUH &(67 HIIHFW %HVLGHV WKH VDWXUD
DYRLG XQVDWXUDWHG EORRG |IORRUMXKR 1BDGLAD Y2 HFIKRRWBIF TXL VA \WRR @/ ED
WR WKH DBDIMSHULPHQWRQGXFWHG UHSHDWHG H[SHULPHQWV WR YHULI\ V
VHTXHQFH (LJKW KHDOWK\ VXEMHFWV ZHUH VFDQQHG DW D 7 AWKID@QQH® FRLX
YROXQWHHUV VLIQHG WKH ZULWWHQ LQIRUPHG FRQWHRQW ZH UM ISTFXUHREP RG! "
ZLWKLQ PLQXWHV 2WKHU VFDQ SDUDPHWHUV ZHUH VDWXUDW L RIQP VLR |
VODEV UHVROXWLRP® RA)( [DFWRU RI 7KH EORRG &(67 VHTXHQFH ZDV UHS
VHVVLRQV WR HYDOXDWH WKH PHDVXUHPHQW UHSHDWDELOLW\ E\ FDOFXODYV
ORFDWLROQMIKIWHO OHIW ONHED\WL@® LY DL D U R XEDA. WHAGH WWR @B X ODHWU IRUP H G
YHVVHO ORFDWLRQV
5HVXBMBHDWDELOLWKBQR&®\YROXHY DQG WKH FRUUHVSRQGLQJ 8 RY@HOUHNVHD
H[FHOOHQW UHSHDWDELOLW)\ ZDW REW B GQH G S REWELFDW K QB K PHIVD & \PE IHFV PID S \
FHUHEUDO YHRIV$\OWRI 075DV\P DQGSIP IDWH GHSLFWHGLD@XYUWULHVLQJ WKH F

SURSRVHG VHTXHQFH WR REWDLQ ' VSDWLD Q@RVHMZRERDK\ R/ IGILQMOUL B X WU URVH
TXLWH GLIIHUHQW 2QH SROAYWEOHDOHBEUR R A V RRDIEL QO XFRIVE RHAQRAYV EORR!
&RQFOXVKRQ V§XMBSRYHGVWHDBDOWH & (67 VHTXH@DVRY HQRODVXUHBEHR® RO F
FRPSRQMHQWULPLQDU\ UHVXOWV LOOXVWUDWHG WKH SRWHQWLDO YDOXH LG
UHODWHG GLVHDVHYV

SHIHUHOQ+*& XL HW @®IJQ 5HVRQ OHG@KDK 60W THXURLPDIH @KHQJHAN@®DJQ
5HVRQ OHG



Reduced perivascular cerebrospinal fluid pulsation in patients with ischemic stroke
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PURPOSE: Over half of stroke survivors develop cognitive impairment within a year, with glymphatic dysfunction potentially
contributing to neurodegeneration. pCSF flow, driven by arterial pulsation, is crucial for waste clearance!. Rodent studies
show that arterial ligation reduces arterial pulsatility, leading to impaired glymphatic exchange?. However, how
cerebrovascular abnormalities affect pCSF pulsation in humans remains unclear. This study aimed to investigate pCSF
alterations in ischemic stroke patients with unilateral middle cerebral artery (MCA) stenosis, using the contralateral
hemisphere as a control. Dynamic diffusion-weighted imaging (dynDWI) was used to assess pCSF pulsation around major
cerebral arteries.

METHODS: We recruited 97 ischemic stroke patients
(age 58£13, 27 males, 70 females) with unilateral
MCA-M1 atherosclerotic plaque from a tertiary
hospital. Stenosis severity was classified as Uni50-
(<50% narrowing), Uni50+ (>50% narrowing), and
Bi50-50+ (bilateral stenosis with asymmetry). MRI
was performed on a Siemens Skyra 3T scanner.
DynDWI (b=150 s/mm32) was acquired along three
diffusion directions (60 repetitions), with concurrent
finger photoplethysmography recording. Data-driven
segmentation identified pulsatile pCSF regions.
Paired t-tests and Wilcoxon tests (if non-normal)
compared pCSF volume between hemispheres, with
false discovery rate correction.

RESULTS: Significant reduction in pulsatile pCSF

volume was observed on the lesion side (Figure 1),

both individually (Figure 1A) and at the group level

(Figure 1B). The lesion side had a 12% volume

reduction compared to the control side (p < 0.001,

Cohen’s d = 0.52, Figure 1C).

Specific reductions along MCA: Among three main

arteries, pCSF reduction was significant only along

the MCA (p < 0.001, Cohen’s d = 0.43), but not along

the PCA or ACA. Interestingly, PCA displayed a slight

increase in pCSF volume, likely indicative of

compensatory effects (p = 0.02, effect size = -0.28). MCA reductions were primarily in the m2 segment distal to the stenosis
(p <0.001, Cohen’s d = 0.65), with no reduction in MCA-m1 (p = 0.9).

Greater stenosis, greater pCSF reduction (Figure 2): Patients with Uni50+ stenosis exhibited the largest between-
hemispheric pCSF reduction (14% reduction than control side, p < 0.001, Cohen’s d = 0.6), followed by Bi50-50+ (10%, p
< 0.05, Cohen’s d = 0.43) and Uni50- (3%, p = 0.34, Cohen’s d = 0.3). On the control side, pCSF volumes ranked as follows:
Uni50- > Uni50+ > Bi50-50+ (Figure 2B).

DISCUSSION: These findings provide
human evidence that arterial stenosis
reduces pCSF pulsatility, consistent with
animal studies linking reduced arterial
pulsatility to impaired glymphatic flow. The
most pronounced reductions occurred
downstream in MCA-M2, indicating
broader disruptions to CSF circulation and
waste clearance. This diminished pCSF
pulsation may contribute to the high
incidence of neurodegeneration in stroke
patients, highlighting the dual impact of
cerebrovascular conditions on both blood
flow and CSF dynamics.

1. Mestre et al, Nat Commun 2018,

PMID: 30451853; 2. lliff et al, J Neurosci
2013, PMID: 2422772.
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