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Purpose:A keyproblemof usingEPI for BOLD fMRI is thefield inhomogeneities near air/tissueinterfaces, or thesusceptibility

artifact. Therefore,fMRI studies in brain areassuchasorbitofrontalcortex(OFC)andtemporal lobes(TL) maysuffer from

signal dropouts and spatial distortions.This studyaimedto determinetheoptimal EPI sliceangle,slice thickness and

phase-encoding (PE) directionfor thereduction of BOLD sensitivity (BS) lossesin TL and OFC.

Methods: Thestudywasperformedon five healthyvolunteers usinga 1.5-T MRI scanner. A single-shotGE EPI sequencewas

appliedwith TR/TE/FA = 3000ms/60ms/900, FOV = 220mm andmatrix = 64. Theslice tilt was setfrom -45° to +30° (in 6

stepsof 15°) relativeto theAC-PCdirection,35 or 24 slicesfor theslicethicknessof 3 or 6 mm,respectively, andthePE

directioneither left-right or anterior-posterior, which resultedin 24 parametercombinations.BS mapswere calculatedwith

correspondingphasemapsfor eachcombination and normalizedto a brain template usingSPM2for comparison.

Results: Significant BS gain (>15%)wereobservedin severalparametercombinations, whencomparingto thebaseline BS (no

slicetilt , slicethickness=6mm,PE= anterior-posterior). Theoptimalparametersthat introducedmostvoxels with such BS gain

were+30° slice tile, slicethickness=3mmandPE = anterior-posterior in theOFC, and-45° slice tile, slicethickness=6mmand

PE= left-right in theTL.

Conclusion: For thepurposeof reducingBS lossesin OFC andTL, this studyprovidedtheoptimal EPI parameters thatcanbe

easilyadoptedin a clinical 1.5TMR scanner. For thePEdirection,however, it is better to bekept in theanterior-posterior

directionto avoid peripheral nerve stimulation. Similar studiesat3T arecurrently under investigation.


