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Introduction

Becauseof its superiorsensitivity,gradient-echo(GE)-BOLD signal is currentlythemostwidely usedcontrastfor fMRI. However, severalworkshave suggested

that thespin-echo(SE)-BOLD can improvedspatial localization of neuralactivity dueto its greater weighting to smaller vessels. We hypothesized thatthe

temporalvariationsof measuredhemodynamicresponses(HR), a basicfactorof temporalresolution of fMRI, directly relatedto spatial accuracy of themethods.

Therefore thisstudy compared GE- to SE-BOLD in time courseandonsettimevariations of theHR.

Methods

Five normal volunteersparticipatedin this studyat a 3.0T MRI scanner. The paradigm consisted of 30 trials eachwith 1-s visual stimulationand15-s fixation.

Both the GE and SE experimentsusedecho-planarreadouts with TR/TE/FA= 1000ms/35ms/64and TR/TE=1000ms/72ms, respectively. Eight slices with 5-mm

thicknesswereacquiredto cover visual areas. For eachactivatedvoxel, the time series were extracted andaveragedrandomlyacross 30, 20 and10 trials, from

which theonsettimesandCNRswere determinedwith curvefi tting to a gammavariatefunction.

Results

Varianceof the onsettime decreased with CNR increased. At the sameCNR levels, we observed significantly smaller onset variancesfor SE compared to GE.

Decreasedsensitivitieswerenotedfor theSE whencomparing thenumberof activated voxelswith theGE results.Themean time coursesshowedearlier onset for

the SEresponseascomparedto the GE.

Discussion

We observed earlier onsettimes with smaller within-region variancesin the SE- than in the GE-BOLD. Since the SE technique gives more weighting to the

extravascularcontributionsaround smallvessels,we suggest that it couldmoreaccurately detect theonsettime relatedto neuronalevents. Whencomparing at the

sameCNR levels,thesmaller latencyvariations of theSEmeasurementdemonstratedits superiorspatiotemporalnatures.


