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Diffusion tensorimaging (DTI) can provide information aboutthe degreeand directionality of tissuewater diffusion. Water diffusion is commonlymeasuredby

quantifyingfractionalanisotropy(FA), but diffusivity canalsobeindexedwith axial diffusivity (AD), diffusion of waterparallelto axonaltracts,andradialdiffusivity

(RD), diffusion perpendicularto axonaltracts(seeFigure1). ResearchindicatesthatAD andRD differentiallypredictwhite matterpathology. For example,decreased

axial diffusivity hasbeenshownto be relatedto axonaldamage,while increasesin radial diffusivity correlatewith myelin damage(Buddeet al., 2006, Songet al.,

2002). Thecurrentstudyaimedto examinetherelationshipbetweenthesedistinct indicesof diffusivity with changein reactiontime duringa working memorytaskat

3 and6 monthspostmoderateandseveretraumaticbraininjury (TBI) in theanteriorcorpuscallosum(genu).

ÅFA will be positively correlatedwith AD

andnegativelycorrelatedwith RD.

ÅDiffusivity measures will predict

performancechangesduring recovery(e.g.

reaction time). FA and AD will be

negatively correlated with reaction time

changeandRD will be positivelycorrelated

with reactiontime.

Subjects: Six individuals with moderate

and severe TBI. Subjects were

Caucasian,rangingin agefrom 21 to 42,

andincluded3 malesand3 females.

DTI Data: Data were collected for

participants at 3 and 6 months

post-injury and valuesfor AD, FA, and

RD werecalculated. In addition,change

in reactiontime for a non-verbalworking

memorytaskwascalculatedat both time

points. The averageduration between

scanswas 99.5 days(SD = 7.2). Scans

were conductedon a Philips 3T MRI

scanneratHersheyMedicalCenter.

FiberTracking: TheDTI-trackmodulein

MedInriawasutilized to track fibersand

also to calculateaverageAD, FA, and

RD for the genuROI for eachsubjectat

time 1 and time 2. The processing

parametersused for the current study

were: FA threshold,.3; smoothnessof

reconstructedfibers,20; minimumlength

of fibers to be valid, 50 mm; and

sampling was performedfor every one

voxelout of four. SeeFigures2 and3.
Preliminarycorrelationanalysesrevealedstrongrelationshipsbetweenmeasuresof diffusivity. FA andAD werepositivelycorrelated,(r(5) =

.873, p < .023), andbothFA andAD werenegativelycorrelatedwith RD, (r(5) = -.916, p < .010) and(r(5) = -.816, p < .048), respectively.

Whenexaminingtherelationshipbetweendiffusion indicesandreactiontime,changein FA andAD werenegativelycorrelatedwith changein

reactiontime at follow-up (r (5) = -.516, p < .294) and (r(5) = -.686, p < .132), respectively. RD wasnot assignificantly correlatedwith

reactiontimeascomparedto FA andAD, (r(5) = .349, p < .497). SeeFigures4a-c.

Thesepreliminary resultsshow that distinct indicatorsof white matter integrity may differentially predict performancefollowing

TBI. As predicted,FA and AD were both negativelycorrelatedwith reactiontime change,thoughRD failed to show a similar

relationshipto cognitive improvement. FA andAD may maintainmoreof a relationshipwith cognitive recoverydueto a greater

sensitivity to changesin the acuterecoveryprocessfollowing TBI. Continuedresearchin our lab will focus on extendingthese

methodsto a largersampleto makedeterminationsabouthow thesedistinct indicatorsof axonalintegrity may differentially index

recoveryin white matterfollowing TBI. It is a goal to determinehow distinct methodsfor quantifyingtissuewaterdiffusion may

quantifyaxonalpathologyovertherecoverycoursefrom moderateto severeTBI.
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Figure 1. Eigen valuesextractedfrom

DTI are utilized to quantify axial and

radialdiffusivity.

Figure 2. Coronalview of fiber trackingin thegenu.

Figure 3. The genu was defined by tracing a

line from the posterior 3rd ventricle to the

anteriormost part of the 3rd ventricle and from

this point were two lines, each at 45 on the

corpuscallosum. This methodwasrepeatedfor

3 slices in every subject, creating a three

dimensionalROI to restrict fiber trackingto the

anteriormostregionof thecorpuscallosum.
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Figure4 a-c. Thefollowing figuresshow the changein reaction time
for eachsubjectplotted againstthe changein AD,FA,andRD.
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