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Purpose: To investigate diffusional kurtosis imaging (DKI) as a means to infer mechanisms of microstructural alterations following mild traumatic brain injury
(mTBI), and its ability to distinguish patients who experience symptomatic improvement from those who do not. TBI affects approximately 1.7 million in the United
States each year,' with 75% of cases classified as mild.> Mechanisms of injury and recovery in mTBI are complex and poorly understood, particularly in cases without
evidence of acute damage through traditional imaging techniques. DKI has shown to provide complementary information about subtle tissue microstructure changes to
diffusion tensor imaging following mTBL* We investigated whether mTBI patients demonstrate alterations in diffusion and kurtosis-related parameters derived from
DKI. More importantly, we sought to investigate whether these changes at the acute stage will reveal information about symptom recovery in mTBI patients at chronic
stages.

Methods: As part of the MagNeT (Magnetic Resonance Imaging of NeuroTrauma) Study, 30 mTBI
patients (Glasgow Coma Scale score=13-15) received an MRI evaluation in the acute (<10 days) and
sub-acute (1 month), and chronic (6 months) stages of injury. DKI data was compared to that from
30 healthy controls. Patients also completed the Rivermead Post-Concussion Symptoms
Questionnaire, which asks participants to rate a series of common post-concussive symptoms they
may be experiencing on a scale of 0-4.* Because several patients were still hospitalized at the acute
scan, incomplete Rivermead data were available at this stage; however, complete Rivermead data
were available for all patients at the sub-acute and chronic stages, and complete DKI data were
available at all stages. The change in total Rivermead score from the sub-acute to chronic stages was Fig. 1. Acute FA and MD: Symp Reduced vs. Not Reduced. FA in
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* Symptom not improved vs. control; + Symptom not
improved vs. symptom improved; p<0.05. CCB:
corpus callosum body; CCS: corpus callosum
splenium; ACR: anterior corona radiata; PCR:
posterior corona radiata.
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