AbstractlD: 6767 Title: Use of Novel Gradient Directions to Synthesize Complex
Diffusion Geometries: When A Hot Dog is a Pancake

Purpose: The god of this projectis to demonstatethatusageof different gradientdirectionsduringthe acquisitionandrecnstruction
phase®f a DTI scancanprodue imagesexhibiting compkx diffusion characteristics. In this mannera simple anisotopic phantom
(eg., “hot dog” geometry)ould beemployedto infer thequalty of datafor more clinicdl y-realistic tissuestructures(e.g.,oblate,or
“parcake” structures,and two prolate structuresthatintersect).

Method and Materials: A water-filled phantom containirg glasscapilary arrays wasconstructed. ThreeDTI seiesof imagefroma
3.0T GE HDx scannevere aajuiredby spedfying setsof acqusition diredionsto producesyntheticoblatediffusiondistribuions
andtwo diffusion distribuonswhereprolatedigtributionsintersect usingstandardgradientdirectionsfor recongruction. Acquisition
directimswerecalailatedso that diffusionwasmostrestictedin they-direction. Thethreedesireddiff usion distiibutionswerefir st
simuatedusingMATLAB, andacquisition directions appropriatdor eachwerecomputed. Eigenvalueseigenvectos, andfractional
anisotrgy of the oblate tenor werecalulatedwithin anROI.  RMS differenceshetweergeneatedand measuredADCs were
determinad.

Results: The simulatedoblatedat produceda tensomwith rea®nabk synmetryin thex-z plane,restrictedin they direction.
Eigenvdue magnitudesvere consstert with thosemeasuredor thecapilary array,albeitwith thevalues associateavith different
eigenvetors. ADC distribuionsfor intersectig prolatedistribuions qualitatively resembé the simulaeddistributions,and
guartitatively matchthe smulateddistiibutionsmore closelythana sphercal distribution.

Conclusion: This work suggestghatonecould usesimple phanbmsto monitor scanneperformanceor measuringdiffusion
distibutionswith more similarity to tissue Gradientduty cycleis similarto anordinarydiffusion protocol; the effectof noise,
originating from sour@sotherthanthegradients, on complicateddiffusion distributionscould be chamacteized emprically.



