AbstractlD:6030Title: TheHistory (and Future)of MRI Physcs

Thehistory of MRI is now alittle over30 yearsold. It's impacton the scientific,and in
patticular medical,communityhasbea immenseandshowsno sign of slowing.From
thefirstdenonstrationin 19730f the spatial encodingof protondensty informéion in
thenucleamagnetiaesonancesignal, via the applicdion of pulsedmagneticfield
gradientsa suaessiorof tedhnologial developmentsiow makesMRI the modality of
choicefor awide range of crosssectionabiomedicalimagingapplicationsThis talk will
offer sone insightsinto the originsof MR, therapiddevelopmenof spinechoand
gradientrecalledecho,2D and3D, imagingandthebirth of fasterandfagerimaging
involving multiple echoes(RARE andechoplanarimaging).Additiondly, interpretation
of MRI-accessil®# contrastemerged offering specificinsightsinto physology via NMR
relaxationtime constatsandsuchMRI “flavors” as diffusion weightedimagng. In
pamllel, MRI-specifc contrast media(“magneticdyes”) wereintroducedn the 1980’s
offering both“enhanement”’of MRI signalaswell asthe opportunityto study dynamic
proceses(suchasbolustracer passagewith concomitat edimationof perfusion and,
later, microvasculapermeaility). The1990’ssawthe continuedclinical adopton of
MRI aswell asthecommitmant to physplogicdly-specificimagingandtheintrodudion
of blood oxygenationevel dgpenden{BOLD) contrast and the birth of “functional
magneic resonancénaging,fMRI”, for the spaial mappingof brainfunctional
organizationMore recently yetfurther accderationin image acquistion speechasbeen
offeredby theintroductionof multiple (parallel) receivercoil elementsandtheadoption
of the principlesof sensiivity encoding.Presatly, accelerationfactorsof x2 areroutine,
x4 are commonplaceand x9 or moreare in devdopment.Thefuture offersthe possibility
of massivéy parallelacquisitionswith effectivelysingle-shottemporalresolutionof the
orderof millisecondsWhile the contrastesolution of MRI is transitioningfrom anatomy
throughphysiologytowardsbiochemicalprocessesthe speedof MRI is acceleratig
from static to reattime, hurdling sucessivephysicalandphysiologicalboundariegsuch,
asinvoluntarymotion,bredh-hold, cardiaccyde andultimatelytowardsthe speedof
neuonalprocesses)lheoverallvision of thistalk is to conveytheongoingdevelopnent
of MRI towardsbothincreasingspdial andtemporalresolution aswell astowards
increasinglyspecfic biological interpreation.

Eduational Objectives

1 To understandhe originsandbackgroundf todays MRI
2. To understandherapid devdopment of MRI acquisitionspeed

3. To understandhe useof tailoredMRI to derivephysiologically specific
imagecontrast
4. To anticipatethe continued aceleration of bothimagingspeedandbiological

applicationof MRI



