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INTRODUCTION

Diffusion tensorimaging (DTI) can provide information aboutthe degreeand directionality of tissuewater diffusion. Water diffusion iIs commonly measuredy
guantifyingfractionalanisotropy(FA), but diffusivity canalsobe indexedwith axial diffusivity (AD), diffusion of waterparallelto axonaltracts,andradial diffusivity
(RD), diffusion perpendiculato axonaltracts(seeFigurel). ResearcindicatesthatAD andRD differentially predictwhite matterpathology For example decrease
axial diffusivity hasbeenshownto be relatedto axonaldamagewhile increasesn radial diffusivity correlatewith myelin damageBuddeet al.,, 2006 Songet al.,
2002. Thecurrentstudyaimedto examinethe relationshipbetweerthesedistinctindicesof diffusivity with changan reactiontime duringa working memorytaskat
3 and6 monthspostmoderateandseverdraumaticbraininjury (TBI) in theanteriorcorpuscallosum(genu)

HYPOTHESES Figure4 a-c. Thefollowing figuresshowthe changein reactiontime
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Subjects Six individuals with moderate Figure 2. Coronalview of fiber trackingin thegenu Fractional Anisotropy vs. Reaction Time
and severe TBI. Subjects were .

Caucasiantangingin agefrom 21 to 42,
andincluded3 malesand3 females

y =-1.325x-0.1778
R2 = 0.2666

DTl Data Data were collected for
participants at 3 and 6 months
postinjury and valuesfor AD, FA, and
RD werecalculated In addition,change
INn reactiontime for a nonverbalworking
memorytaskwascalculatedat bothtime
points The averageduration between
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scanswas 99.5 days(SD = 7.2). Scans % s *

were conductedon a Philips 3T MRI S N

scanneat HersheyMedicalCenter Figure 3. The genuwas defined by tracing a 27 -
line from the posterior 3¢ ventricle to the =2

Fiber Tracking The DTI-trackmodulein anteriormost part of the 3 ventricle and from = y = 3.6254% + 0.0342 "

Medlnriawasutilized to track fibers and this point were two _Iines, eachat 45 on the CEG R = 0.1258 20 |

also to calculateaverageAD, FA, and corpgscal_losum This m_ethodwas_repeatedor = . 25 |

RD for the genuROlI for eachsubjectat 3_ sllce_s In every subj_ect_, creatmg_ a three 14 - 30
dimensionalROl to restrictfiber trackingto the Reaction Time Change

time 1 and time 2. The processing | anteriormostregionof the corpuscallosum
parametersused for the current study

were FA threshold,.3;: smoothnesof

reconstructedibers,20; minimumlength RESULTS
of fibers to be valid, 50 mm; and

samplingwas perform_edfor SVery One Preliminarycorrelationanalysesevealedstrongrelationshipsdetweemmeasure®f diffusivity. FA andAD werepositively correlated(r(5) =
voxeloutof four. SeeFigures2 ands. 873 p < .023, andbothFA andAD werenegativelycorrelatedvith RD, (r(5) = -.916, p < .010) and(r(5) = -.816, p < .048), respectively
Whenexaminingthe relationshipbetweendiffusion indicesandreactiontime, changen FA andAD werenegativelycorrelatedvith changan
reactiontime at follow-up (r (5) = -.516, p < .294) and(r(5) = -.686, p < .132), respectively RD was not as significantly correlatedwith
reactiontime ascomparedo FA andAD, (r(5) =.349 p <.497). SeeFiguresda-c.

CONCLUSIONS

Thesepreliminary resultsshow that distinct indicatorsof white matterintegrity may differentially predict performanceollowing
TBIl. As predicted,FA and AD were both negativelycorrelatedwith reactiontime change,thoughRD failed to show a similar
relationshipto cognitive improvement FA and AD may maintainmore of a relationshipwith cognitive recoverydueto a greate
sensitivity to changedan the acuterecoveryprocessfollowing TBI. Continuedresearchn our lab will focus on extendingthes

methodsto a larger sampleto makedeterminationgabouthow thesedistinct indicatorsof axonalintegrity may differentially index
A A + As recov_eryin white matterfollowing TBI. It is a goal to determinenhow distinct methodsfor gquantifyingtissuewater difftusion may
guantifyaxonalpathologyovertherecoverycourserom moderatdo severelBl.
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