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Background: Theusefunessof diffusion magretic resonancémaging(MRI) to monitor treatmentresponsdiasbeenrecogrized. For
more speific informaion like extra/intracelldar space,and water exchange an extensve diffusion encodingwith high diffusion
weighting is required However the intrinsic low signatto-noise with eddycurrent contaminationprohibits the high diffusion
weighting imaging from becominga usefu clinical tool in spte of its greatclinical potentals. Purpose: We proposé a novel
expres®on to representhigh diffusion encode image basedon g-spaceanalysis for clinical purpose.Our g-spaceanalysisis to
appioximatethe probability theory of ensemke averagedwatermolecules‘retuming” to their original spotat the beginningdiffusion
obsevation for a given diffusiontime. Method: The 14-minute MRI sequencemployeda high-diffusion encodingwith 9 b-values
ranging as: 1~ 4x10° sec/mmi, and a re-focusel diffusion gradient waveformis to balanceeddy-currenteffect and the diffuson
gradient is setin 6 diredions for uniformly samgding in 3 dimensions to provide the informationfor retuming-to-origin (RTO)
probability as well as diffusion ten®r imaging (DTI). In g-space,the 9-point diffusion encodingvalues from each voxel are
interpolatedbeforespatid domaincorversion.The fractionalanisotropy (FA) mapis derivedfrom the Eigenvalueof agivenDTI. The
giloblagoma patient’s image is presentedin this study. ResultsConclusion: A beter signatto-noise RTO map demonstratests
superiorimagequality than ary diffusion imagesderived from the conventonalapparentliffusion coefficient (ADC) analyss becaus
the g-spaceanalysisusesthe integrdion over g-spaceinsteadof differentiating usedin ADC analysis. The RTO aso highlights the
slower wate diffusion along white matterasFA map, andit alsoshowsthe slow diffusionin fiber-deteriora¢d partin GBM tumor
locationthatFA mapcanrot. Theslow diffusion helps to identify the high-gradegliomadueto its highercellularity.



