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Thehistory of MRI is now a little over30 yearsold. It’s impacton thescientific,and in
particular medical,communityhasbeen immense,andshowsno sign of slowing.From
thefirst demonstrationin 1973of thespatial encodingof protondensity information in
thenuclearmagneticresonancesignal,via theapplication of pulsedmagneticfield
gradients, a successionof technological developmentsnow makesMRI the modalityof
choicefor a wide rangeof crosssectionalbiomedicalimagingapplications.This talk will
offer some insightsinto theoriginsof MRI, therapiddevelopmentof spinechoand
gradientrecalledecho,2D and3D, imagingandthebirth of fasterandfaster imaging
involving multiple echoes(RARE andechoplanarimaging).Additionally, interpretation
of MRI-accessible contrastsemerged,offering specificinsightsinto physiology via NMR
relaxationtimeconstantsandsuchMRI “flavors” as diffusion weightedimaging. In
parallel, MRI-specific contrast media(“magneticdyes”) wereintroducedin the1980’s
offering both“enhancement”of MRI signalaswell astheopportunityto study dynamic
processes(suchasbolustracer passage, with concomitant estimationof perfusion and,
later, microvascularpermeability). The1990’ssawthecontinuedclinical adoption of
MRI aswell asthecommitment to physiologically-specificimagingandtheintroduction
of bloodoxygenationlevel dependent(BOLD) contrast and thebirth of “ functional
magnetic resonanceimaging,fMRI” , for thespatial mappingof brainfunctional
organization.More recently yet further accelerationin imageacquisition speedhasbeen
offeredby theintroductionof multiple (parallel) receivercoil elementsandtheadoption
of the principlesof sensitivit y encoding.Presently, accelerationfactorsof x2 areroutine,
x4 are commonplaceand x9 or moreare in development.Thefutureoffersthepossibility
of massively parallelacquisitionswith effectivelysingle-shottemporalresolutionof the
orderof milliseconds.While thecontrastresolution of MRI is transitioningfrom anatomy
throughphysiologytowardsbiochemicalprocesses, thespeedof MRI is accelerating
from static to real-time,hurdling successivephysicalandphysiologicalboundaries(such,
asinvoluntarymotion,breath-hold,cardiaccycle andultimatelytowardsthespeedof
neuronalprocesses).Theoverallvision of this talk is to conveytheongoingdevelopment
of MRI towardsbothincreasingspatial andtemporalresolution aswell astowards
increasinglyspecific biological interpretation.

Educational Objectives

1. To understandtheoriginsandbackgroundof today’s MRI
2. To understandtherapid development of MRI acquisitionspeed
3. To understandtheuseof tailoredMRI to derivephysiologically specific

imagecontrast
4. To anticipatethecontinued acceleration of bothimagingspeedandbiological

applicationof MRI


