
11/10/21, 7:01 PM

Page 1 of 4https://submissions.mirasmart.com/ISMRM2022/ViewSubmission.aspx?sbmID=5419

!"#$%#&'()*&+,*-,#.'/'$'&0*1-*2%#(&'-0'()*$1()'&%3'(#$*4'561.&6%5&%6#$*5+#(),.*'(!"#$%#&'()*&+,*-,#.'/'$'&0*1-*2%#(&'-0'()*$1()'&%3'(#$*4'561.&6%5&%6#$*5+#(),.*'(
4'$3*&6#%4#&'5*/6#'(*'(7%60*849:;<*='&+*>?@A>B;*4'$3*&6#%4#&'5*/6#'(*'(7%60*849:;<*='&+*>?@A>B;*
!"#$%&'%()(*%+%" ,(-./0%&+"1(2(-3"%4 ,(516%()%"#&/..# ,(%&+(!/7/"(8(9%::/"
!"#$#%&"'!($)(*+',-.+'/()0(12&+'34+'5$#)(2'6)&)(1+' 4*(7("'5$#8(*1#)9'!:""(;(':<'3(2#%#$(+'=0#"&2(">0#&+'=?+'5$#)(2'6)&)(1+' ,-!.4+',-.+'/()0(12&+'34+'5$#)(2'6)&)(1+' .($*9'3'@&%A1:$'B:C$2&)#:$'<:*')0('?28&$%(D($)':<
3#"#)&*9'3(2#%#$(+'/()0(12&+'34+'5$#)(2'6)&)(1+' E":F&"'G(1(&*%0+'E($(*&"'H"(%)*#%+',#1A&9C$&+',I+'5$#)(2'6)&)(1

!"#$%&'&!"#$%&'&
!"#$%&''#("$)%*(+'#,#)+(% -!&*.%!/01 %#$%"2'#$34+$%+5%647834+$%)"$3+(% 49#,4$,%-:;0. 1 %"2'< 4= 4) <> %9"#38("3%)?"%643)( 4@8)4+$!"#$%&''#("$)%*(+'#,#)+(% -!&*.%!/01 %#$%"2'#$34+$%+5%647834+$%)"$3+(% 49#,4$,%-:;0. 1 %"2'< 4= 4) <> %9"#38("3%)?"%643)( 4@8)4+$
+5%$")%A:%643'<#="9"$)3%+5%647834$,%B#)"(%9+<"=8<"31 %'(+C464$,%@"))"(%6"< 4$"#)4+$%+5%=(+334$,%B?4)"%9#))"(%D@"(%)(#=)3E+5 %$")%A:%643'<#="9"$)3%+5%647834$,%B#)"(%9+<"=8<"31 %'(+C464$,%@"))"(%6"< 4$"#)4+$%+5%=(+334$,%B?4)"%9#))"(%D@"(%)(#=)3E
;?43%=?#(#=)"(43) 4= %9#>%@"%83"58< % 4$%=?#(#=)"(4F 4$,%8$3""$%94=(+3)(8=)8(#< %6#9#,"%4$%'#)4"$)3%B4)?%94<6%)(#89#)4=%@(#4$;?43%=?#(#=)"(43) 4= %9#>%@"%83"58< % 4$%=?#(#=)"(4F 4$,%8$3""$%94=(+3)(8=)8(#< %6#9#,"%4$%'#)4"$)3%B4)?%94<6%)(#89#)4=%@(#4$
4$G8(4"3%B?+3"%=< 4$4=#< % 49#,4$,%3=#$3%#("%+)?"(B43"%$+(9#<E %&$% 49#,"%'(+="334$,%'4'"< 4$"%5+(%834$,%9"#$%#''#("$)4$G8(4"3%B?+3"%=< 4$4=#< % 49#,4$,%3=#$3%#("%+)?"(B43"%$+(9#<E %&$% 49#,"%'(+="334$,%'4'"< 4$"%5+(%834$,%9"#$%#''#("$)
'(+'#,#)+(% -!&*.%!/0%)+%#$#<>F"%647834+$%B"4,?)"6% 49#,"3% 4$%9;H0%'#)4"$)3%?#3%@""$%C#< 46#)"6% 4$%?"#<)?>%=+$)(+<3%#$6'(+'#,#)+(% -!&*.%!/0%)+%#$#<>F"%647834+$%B"4,?)"6% 49#,"3% 4$%9;H0%'#)4"$)3%?#3%@""$%C#< 46#)"6% 4$%?"#<)?>%=+$)(+<3%#$6
3?+B$%)+%,"$"(#)"%("< 4#@<"%6#)#%5+(%'#)4"$)%@(#4$%3=#$3E3?+B$%)+%,"$"(#)"%("< 4#@<"%6#)#%5+(%'#)4"$)%@(#4$%3=#$3E

(#)*$+,-)'$#(#)*$+,-)'$#
!"#$%#&'"#()*+',-.'"#*&%#."/*'0(1'#1*23456*'.*(*7/"0'.'#1*0%&8"+*9"/*%$()-(&'#1*&/(-0(&':*;/('#*'#<-/=*24>56?*;-&*345@+%/'$%+*7(/(0%&%/.*8($%*;%%#
.8"A#*&"*;%*'#:"#.'.&%#&)=*:"//%)(&%+*A'&8*:)'#':()*.=07&"0.B:"-/.%?*%.7%:'())=*'#*0')+*:(.%. C*345*-.%.*(*D(-..'(#*0"+%)*&"*E-(#&'9=*&8%*+',-.'"#
"9*A(&%/*0")%:-)%.*'#*&8%*;/('#?*A8':8*+"%.*#"&*.7%:'F:())=*+%.:/';%*/%.&/':&%+*+',-.'"#*7/":%..%.*+-%*&"*0':/".&/-:&-/()*9%(&-/%.*.-:8*(.*:%))
0%0;/(#%.?*"/1(#%))%.?*(#+*)'7'+*:"07(/&0%#&.C*G%(#*H77(/%#&*I/"7(1(&"/*2GHI6*GJ5*%K7)':'&)=*0%(.-/%.*&8%*+'.&/';-&'"#*"9*#%&*L3
+'.7)(:%0%#&.*"9*+',-.'#1*A(&%/*0")%:-)%.*A'&8"-&*(..-0'#1*(*D(-..'(#*0"+%) C*GHI@GJ5*7/"$'+%.*;%&&%/*+%)'#%(&'"#*"9*:/"..'#1*A8'&%*0(&&%/
F;%/*&/(:&.?*(#+*8(.*;%%#*.8"A#*&"*;%*9%(.';)%*'#*%$()-(&'#1*8%()&8=*:"#&/"). ?*I(/M'#."#N.*+'.%(.% ?*&%07"/()*)";%*%7')%7.= ?*;/('#*0(..%. ?*(#+
'.:8%0':*.&/"M% C*G')+*4>5*204>56*8(.*;%%#*+'O:-)&*&"*:8(/(:&%/'P%*A'&8*.&/-:&-/()*'0(1'#1*+-%*&"*$(/'(&'"#.*'#*'#<-/=*.%$%/'&=?*)":(&'"#?*(#+*:)'#':()
:"-/.% C*D/"-7*(#()=.'.*:(#*";9-.:(&%*.'1#'F:(#&*:8(#1%.*"#*(#*'#+'$'+-()*)%$%)Q*&8%*:)'#':()*(#+*.:'%#&'F:*-&')'&=*"9*;/('#*'0(1'#1*)'%.*'#*)"#1'&-+'#()
:"07(/'."# C*R%*('0*&"*+%$%)"7*(*/";-.&*7'7%)'#%*;=*A8':8*GHI@GJ5*7(/(0%&%/.*:(#*;%*:():-)(&%+*(#+*(#()=P%+*'#*7(&'%#&.*A'&8*04>5*&"*+%.:/';%
&8%*%$")-&'"#*"9*0':/".&/-:&-/()*;/('#*'#<-/=*:"07(/%+*&"*&8%'/*:)'#':()*.=07&"0.?*.%&&'#1*&8%*.&(1%*&"*%$()-(&%*&8%*7"&%#&'()*:)'#':()*-&')'&=*"9*GHI@
GJ5*7(/(0%&%/.*&"*:8(/(:&%/'P%*8%()&8=*(#+*'#<-/%+*.&(&%.*"9*&8%*;/('#C

./)0$+&./)0$+&
I(&'%#&.*A%/%*/%:/-'&%+*;%&A%%#*(1%*;%&A%%#*ST@TU*=%(/.*(#+*(*:)'#':()*+'(1#".'.*"9*04>5*A'&8*D)(.1"A*!"0(*V:()%*2D!V6*≥*SLC*04>5*A(.*+%F#%+*(.
(*)"A@$%)":'&=*'#<-/=*&8(&*/%.-)&.*'#*:)'#':()*.=07&"0.C*I(&'%#&.*A%/%*%#/"))%+*(&*%'&8%/*W#:"-#&%/*S*2WS6?*A'&8'#*XY*8?*"/*W#:"-#&%/*Y*2WY6?*TZSU*+(=.
7".&@&/(-0(C*48%=*/%&-/#%+*9"/*(*0(K'0-0*"9*[*%#:"-#&%/.*"$%/*L*0"#&8.C*W#:"-#&%/*L*2WL6*"::-//%+*(&*STZY\*+(=.*(#+*W#:"-#&%/*[*2W[6*(&*]LZ\X
+(=.C*GJ*'0(1%.*A%/%*:"))%:&%+*"#*L4*DW*V'1#(*GJXTU*.:(##%/.*A'&8*(*LY@:8(##%)*;/('#*/(+'"9/%E-%#:=*:"')*2^"$(*G%+':()6*9/"0*YUS[@YUSTC*50(1%.
(:E-'/%+*'#:)-+%+*.(1'&&()*GI@JHDW*L3*4S*20(&/'K_*Y][KY][KS]U?*`ab*c*YTCd:0?*.)':%*&8':M#%..*c*UC\00?*e'7*(#1)%*c*]*+%1/%%.?*4JB4WB45*c
]CS0.BLCL0.BSSUU0.?*.:(#*&'0%*c*[_LL6Q*.(1'&&()*L3*4Y*`fH5J*20(&/'K_*YTdKYTdKSd[?*`ab*c*YTCd:0?*.)':%*&8':M#%..*c*SCU00?*W4f*c*YUU?*4WB4J*c
SS\0.Bd]UU0.?*.:(#*&'0%*c*T_TU6*Q*(K'()*+',-.'"#*GJ5*2.'#1)%*.7'#*%:8"?*0(&/'K_*\dK\dKYS?*`abc*Y[:0?*.)':%*&8':M#%..*c*YCT00?*e'7*(#1)%*c*\U
+%1/%%.?*4JB4W*c*Y?dUU0.BgXX0.*S[U*+'/%:&'"#.*+'.&/';-&%+*"#*&8/%%*.8%)).@YT?[U?XT*+'/%:&'"#.*7%/*.8%))@A'&8*;@$()-%.*]UU?SYUU?Y]UU*00YB.*A'&8*X
'#&%/.7%/.%+*4Y*$")-0%.?*.:(#*&'0%*c*d_Td6Q*
!"#&/").*-#+%/A%#&*#%-/")"1':()*(..%..0%#&.*(#+*GJ*'0(1'#1*(&*'#'&'()*(#+*9"))"A@-7*$'.'&.*;%&A%%#*X@\U*+(=.?*A'&8*(#*($%/(1%*"9*L*A%%M.*;%&A%%#
&8%*'#'&'()*(#+*9"))"A*-7*%#:"-#&%/.C*H*.-;.%&*"9*($(')(;)%*8%()&8=*:"#&/")*'0(1%.*A(.*&8%#*.%)%:&%+*&"*$()'+(&%*&8%*7'7%)'#%?*:"#.'.&'#1*"9*T*.%7(/(&%
'#+'$'+-().?*%(:8*A'&8*.:(#.*:"//%.7"#+'#1*&"*&8%*'#'&'()*(#+*9"))"A*-7*$'.'&C*3',-.'"#*A%'18&%+*'0(1%.*23R56*A%/%*/%1'.&%/%+*&"*&8%*:"//%.7"#+'#1
4 R*2>U6*'0(1%*(#+*:"//%:&%+*9"/*0"&'"#B%++=*:-//%#&*+'.&"/&'"# *(#+*.M-))@.&/'77%+ C*GHI@GJ5*(#+*345*7(/(0%&%/.*A%/%*:():-)(&%+*9/"0*&8%
:"//%:&%+*3R5*+(&(C*V%10%#&(&'"#*(#+*:"/&':()*7(/:%))(&'"#*0(7.*A%/%*1%#%/(&%+*"#*&8%*4 R*GI@JHDW*.:(# *(#+*/%1'.&%/%+*&"*&8%*+',-.'"#*'0(1%
.7(:%SLC*48%*%#&'/%*'0(1%*7/":%..'#1*(#+*(#()=.'.*7'7%)'#%*'.*+%7':&%+*'#*`'1-/%*SC*Ja5*(#()=.'.*9"/*&8%*.%10%#&.*"9*'#&%/%.&*A%/%*7%/9"/0%+*A'&8
G(&)(;C*4%.&@/%&%.&*$(/'(;')'&=*A(.*:"07(/%+*9"/*7/"7(1(&"/*(#'."&/"7=*2IH6*(#+*9/(:&'"#()*(#'."&/"7=*2`H6*'#*&8/%%*/%1'"#.*"9*&8%*;/('#_*:%/%;/()
A8'&%*0(&&%/*2RG6?*&8()(0-.?*&8%*/".&/-0B.7)%#'-0*"9*&8%*:"/7-.*:())".-0?*(#+*&8%*%#&"/8'#()*:"/&%KCf"#1'&-+'#()*(#()=.'.*(&*&8%*&'0%7"'#&.
+%.:/';%+*A(.*()."*7%/9"/0%+*9"/*&8%*(/%(.*)'.&%+*(;"$%*9"/*(*/%7/%.%#&(&'$%*7(&'%#&*(#+*0(&:8%+*:"#&/")C

1/&,2)&1/&,2)&
J%7/%.%#&(&'$%*GHI@GJ5*'0(1%.*9/"0*"#%*8%()&8=*:"#&/")*(.*:"07(/%+*&"*&8%'/*345*:"-#&%/7(/&.*(/%*.8"A#*'#*`'1-/%*YC*J%7%(&*.:(#.*"9*8%()&8=
:"#&/").*.8"A%+*0'#'0()*$(/'(;')'&=*;%&A%%#*WS*(#+*WY*'#*&8%*GHI@GJ5*IH*'0(1%?*:"07(/(;)%*&"*&8%*:"//%.7"#+'#1*345*`H*'0(1%*'#*:%/%;/()*A8'&%
0(&&%/?*&8()(0-.?*(#+*%#&"/8'#()*:"/&%K*2`'1-/%*L6C*48%*IH*'0(1%.*.8"A%+*+%:/%(.%+*$(/'(;')'&=*'#*&8%*/".&/-0B.7)%#'-0*"9*&8%*:"/7-.*:())".-0*(.
:"07(/%+*&"*&8%*`HC*5#*`'1-/%*[?*.:(#.*9/"0*(*04>5*7(&'%#&*2A8"*A(.*#"&*9-))=*/%:"$%/%+*;=*&8%*%#+*"9*&8%*.&-+=6*(&*%#:"-#&%/.*Y?*L?*(#+*[C*(/%
.8"A#*()"#1.'+%*&8".%*9/"0*(*0(&:8%+*:"#&/")C

3'&-,&&'$#45$#-2,&'$#&3'&-,&&'$#45$#-2,&'$#&
48%*GHI@GJ5*'0(1%.*"9*8%()&8=*:"#&/").*.8"A*'07/"$%+*:"#&/(.&*;%&A%%#*1/%=*(#+*A8'&%*0(&&%/*(/%(.?*(.*A%))*(.*'#:/%(.%+*+%)'#%(&'"#*"9*RG

!"# $"% & $

! " # $

%

1

2

3 4 5 6

7

!

"

#
$% $$

$
$#



11/10/21, 7:01 PM

Page 2 of 4https://submissions.mirasmart.com/ISMRM2022/ViewSubmission.aspx?sbmID=5419

&/(:&.?*A8%#*:"07(/%+*&"*&8%'/*345*:"-#&%/7(/&.C*48'.*7'7%)'#%*A(.*.8"A#*&"*7%/9"/0*A%))*"#*%K&%/#())=*(:E-'/%+*+(&(?*A'&8*&%.&@/%&%.&*$(/'(;')'&=
:"07(/(;)%*"/*'07/"$%+*-7"#*9/"0*:"#$%#&'"#()*345*'#*;"&8*.-;:"/&':()*(#+*:"/&':()*.&/-:&-/%.C*GHI@GJ5*'.*(*7/"0'.'#1*0%&8"+*;=*A8':8
0':/".&/-:&-/()*:8(#1%.*'#*7(&'%#&.*A'&8*04>5*:(#*;%*%$()-(&%+?*.8"A'#1*'07/"$%+*&%.&@/%&%.&*$(/'(;')'&=*'#*RG*&/(:&.*:"07(/%+*&"*`HC*507/"$%+
:"#.7':-'&=*"9*RG*&/(:&.*:(#*;%*-.%+*&"*(..%..*.-;&)%*:8(#1%.*'#*&8%.%*;/('#*.&/-:&-/%.*"$%/*&'0%C*R'&8*&8'.*'0(1%*(#+*(#()=.'.*7'7%)'#%*'#*7)(:%?
9-/&8%/*A"/M*'.*#"A*#%%+%+*&"*(#()=P%*)"#1'&-+'#()*:8(#1%.*'#*.7%:'F:*RG*&/(:&.*(#+*&8%'/*7/"<%:&'"#.*&8/"-18"-&*&8%*;/('#?*/(&8%/*&8(#*7%/9"/0'#1
Ja5*(#()=.'.*"9*+'.:/%&%*;/('#*.&/-:&-/%.C*H++'&'"#())=?*GHI@GJ5*:(#*;%*-.%+*&"*+%/'$%*0':/".&/-:&-/()*7(/(0%&%/.*9/"0*0(#=*+GJ5*&%:8#'E-%.
'#:)-+'#1*345*(#+*+',-.'"#*M-/&".'.*'0(1'#1*23h56 *C

6-7#$82/+9/:/#)&6-7#$82/+9/:/#)&
48'.*A"/M*A(.*.-77"/&%+*;=*&8%*5#&/(0-/()*J%.%(/:8*I/"1/(0*25JI6*"9*&8%*W-#':%*h%##%+=*V8/'$%/*^(&'"#()*5#.&'&-&%*"9*!8')+*i%()&8*(#+*i-0(#
3%$%)"70%#&*(#+*&8%*!)'#':()*!%#&%/*&8/"-18*&8%*G%+':()*J%.%(/:8*V:8")(/*I/"1/(0?*(#+*&8%*!^JG*^%-/"/(+'")"1=B^%-/"7(&8")"1=
!"//%)(&'"#B5#&%1/(&'"#*!"/%?*LU\d\]@[CUS@dTLSU?*2!^JG@]\@\\YS6C*48%*(-&8"/.*A"-)+*)'M%*&"*&8(#M*3/C*4%%#(*V8%&&=*G3?*"9*&8%*i".7'&()*9"/*V7%:'()
V-/1%/=?*9"/*7/"$'+'#1*&8%*+(&(?*(#+*3/C*3($'+*>/"+=*G3*I83?*9"/*8%)79-)*+'.:-..'"#.C

1/;/*/#-/&1/;/*/#-/&
1. Hulkower, M.B., D.B. Poliak, S.B. Rosenbaum, M.E. Zimmerman, and M.L. Lipton. “A Decade of DTI in Traumatic Brain Injury: 10 Years and 100 Articles Later.”
American Journal of Neuroradiology 34, no. 11 (November 2013): 2064–74. https://doi.org/10.3174/ajnr.A3395.

2. Özarslan, Evren, Cheng Guan Koay, Timothy M. Shepherd, Michal E. Komlosh, M. Okan İrfanoğlu, Carlo Pierpaoli, and Peter J. Basser. “Mean Apparent Propagator
(MAP) MRI: A Novel Diffusion Imaging Method for Mapping Tissue Microstructure.” NeuroImage 78 (September 2013): 16–32.
https://doi.org/10.1016/j.neuroimage.2013.04.016.

3. Avram, Alexandru V., Joelle E. Sarlls, Alan S. Barnett, Evren Özarslan, Cibu Thomas, M. Okan Irfanoglu, Elizabeth Hutchinson, Carlo Pierpaoli, and Peter J. Basser.
“Clinical Feasibility of Using Mean Apparent Propagator (MAP) MRI to Characterize Brain Tissue Microstructure.” NeuroImage 127 (February 2016): 422–34.
https://doi.org/10.1016/j.neuroimage.2015.11.027.

4. Le, Hongbo, Weike Zeng, Huihong Zhang, Jianing Li, Xiaoyan Wu, Mingwei Xie, Xu Yan, et al. “Mean Apparent Propagator MRI Is Better Than Conventional Diffusion
Tensor Imaging for the Evaluation of Parkinson’s Disease: A Prospective Pilot Study.” Frontiers in Aging Neuroscience 12 (September 24, 2020): 563595.
https://doi.org/10.3389/fnagi.2020.563595.

5. Ma, Keran, Xiaonan Zhang, Huiting Zhang, Xu Yan, Ankang Gao, Chengru Song, Shaoyu Wang, Yajun Lian, and Jingliang Cheng. “Mean Apparent Propagator-MRI: A
New Diffusion Model Which Improves Temporal Lobe Epilepsy Lateralization.” European Journal of Radiology 126 (May 2020): 108914.
https://doi.org/10.1016/j.ejrad.2020.108914.

6. Mao, Jiaji, Weike Zeng, Qinyuan Zhang, Zehong Yang, Xu Yan, Huiting Zhang, Mengzhu Wang, Guang Yang, Minxiong Zhou, and Jun Shen. “Differentiation between
High-Grade Gliomas and Solitary Brain Metastases: A Comparison of Five Diffusion-Weighted MRI Models.” BMC Medical Imaging 20, no. 1 (December 2020): 124.
https://doi.org/10.1186/s12880-020-00524-w.

7. Boscolo Galazzo, Ilaria, Lorenza Brusini, Silvia Obertino, Mauro Zucchelli, Cristina Granziera, and Gloria Menegaz. “On the Viability of Diffusion MRI-Based
Microstructural Biomarkers in Ischemic Stroke.” Frontiers in Neuroscience 12 (February 21, 2018): 92. https://doi.org/10.3389/fnins.2018.00092.

8. Shetty, Teena, Joseph T. Nguyen, Taylor Cogsil, Apostolos John Tsiouris, Sumit N. Niogi, Esther U. Kim, Aashka Dalal, et al. “Clinical Findings in a Multicenter MRI
Study of Mild TBI.” Frontiers in Neurology 9 (October 23, 2018): 836. https://doi.org/10.3389/fneur.2018.00836.

9. Niogi, Sumit N., Neal Luther, Kenneth Kutner, Teena Shetty, Heather J. McCrea, Ronnie Barnes, Leigh Weiss, et al. “Increased Sensitivity to Traumatic Axonal Injury on
Postconcussion Diffusion Tensor Imaging Scans in National Football League Players by Using Premorbid Baseline Scans.” Journal of Neurosurgery 133, no. 4 (October
2020): 1063–71. https://doi.org/10.3171/2019.3.JNS181864.

10. Pierpaoli, C. et al. in 18th Scientific Meeting of the International Society for Magnetic Resonance in Medicine. 1597.

11. Jenkinson, Mark, Christian F. Beckmann, Timothy E.J. Behrens, Mark W. Woolrich, and Stephen M. Smith. “FSL.” NeuroImage 62, no. 2 (August 2012): 782–90.
https://doi.org/10.1016/j.neuroimage.2011.09.015.

12. Fischl, Bruce. “FreeSurfer.” NeuroImage 62, no. 2 (August 2012): 774–81. https://doi.org/10.1016/j.neuroimage.2012.01.021.

13. Avants, B. B., Tustison, N. & Song, G. Advanced normalization tools (ANTS). Insight j 2, 1-35 (2009).

14. Avram, A. V., Hutchinson, E. & Basser, P. J. in Proceedings of the International Society for Magnetic Resonance in Medicine Vol. 25 3367 (Hawai'i, USA, 2017). 

$&

<'9,*/&<'9,*/&



11/10/21, 7:01 PM

Page 3 of 4https://submissions.mirasmart.com/ISMRM2022/ViewSubmission.aspx?sbmID=5419

V:8%0(&':*"9*GHI@GJ5*'0(1%*7/":%..'#1*7'7%)'#%C

J%7/%.%#&(&'$%*4YR?*345?*(#+*GHI@GJ5*'0(1%.*9/"0*(*8%()&8=*:"#&/")C*345*7(/(0%&%/.*.8"A#*'#:)-+%*9/(:&'"#()*(#'."&/"7=*(#+*0%(#*+',-.'$'&=C
GHI@GJ5*7(/(0%&%/.*+%7':&%+*'#:)-+%*7/"7(1(&"/*(#'."&/"7=*2IH6?*#"#@1(-..'(#'&=*2^D6?*/%&-/#*&"*"/'1'#*7/";(;')'&=*2J4aI6?*/%&-/#*&"*(K'.
7/";(;')'&=*2J4HI6?*(#+*/%&-/#*&"*7)(#%*7/";(;')'&=*2J4II6C*48%*'0(1%.*.8"A*'07/"$%+*1/%=@A8'&%*0(&&%/*:"#&/(.&*(#+*+%)'#%(&'"#*"9*A8'&%*0(&&%/
&/(:&.?*%.7%:'())=*'#*&8%*IHBJ4aIB^D*'0(1%.C

4%.&@/%&%.&*$(/'(;')'&=*9"/*T*:"#&/")*.-;<%:&.*.:(##%+*(&*&A"*.%7(/(&%*%#:"-#&%/.*2WS*(#+*WY6C*I/"7(1(&"/*(#'."&/"7=*2IH6*(#+*9/(:&'"#()*(#'."&/"7=
2`H6*A%/%*:"07(/%+*9"/*)%9&*:%/%;/()*A8'&%*0(&&%/?*/'18&*:%/%;/()*A8'&%*0(&&%/?*)%9&*&8()(0-.?*/'18&*&8()(0-.?*/".&/-0*"9*&8%*:"/7-.*:())".-0*2!!6?
.7)%#'-0*"9*&8%*:"/7-.*:())".-0*2!!6?*)%9&*%#&"/8'#()*:"/&%K*2WJ!6*(#+*/'18&*%#&"/8'#()*:"/&%K*2WJ!6C*4%.&*/%&%.&*$(/'(;')'&=*A(.*:"07(/(;)%*'#*())
:"#&/")*.-;<%:&.*9"/*:%/%;/()*A8'&%*0(&&%/?*&8()(0-.?*(#+*%#&"/8'#()*:"/&%K?*(#+*'07/"$%+*9"/*:"/7-.*:())".-0C

https://submissions.mirasmart.com/ISMRM2022/ViewSubmissionFile.aspx?sbmID=5419&fileID=1
https://submissions.mirasmart.com/ISMRM2022/ViewSubmissionFile.aspx?sbmID=5419&fileID=2
https://submissions.mirasmart.com/ISMRM2022/ViewSubmissionFile.aspx?sbmID=5419&fileID=3


11/10/21, 7:01 PM

Page 4 of 4https://submissions.mirasmart.com/ISMRM2022/ViewSubmission.aspx?sbmID=5419

f"#1'&-+'#()*7/"7(1(&"/*'."&/"7=*+(&(*(#+*9/(:&'"#()*(#'."&/"7=*+(&(*9"/*0(&:8%+*:"#&/")*2H6*(#+*7(&'%#&*2>6C*48%*7(&'%#&*8(+*V7"/&*!"#:-..'"#
H..%..0%#&*4"")*2V!H4Y6*:"07".'&%*.:"/%.*"9*TL?*TS?*Y]*(&*%(:8*%#:"-#&%/*/%.7%:&'$%)=*(#+*%K'&%+*&8%*.&-+=*-#/%:"$%/%+C*48%*'#:/%(.%+*/%.")-&'"#
'#*A8'&%*0(&&%/*&/(:&.*7/"$'+%.*0"/%*'#9"/0(&'"#*9"/*+%%7%/*(#()=.'.C

https://submissions.mirasmart.com/ISMRM2022/ViewSubmissionFile.aspx?sbmID=5419&fileID=4

