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White Matter Lateralization of the Parietofrontal Orienting Network as a Biomarker Predicting Degree of Attention Impairment Following Traumatic Brain Injury: Insights from Diffusion MRI Tractography
Hill-Jarrett, T.G.; Gravano, J.T. (UF Clinical & Health Psychology); Lai, S. (UF Physics, Director UF Clinical Translational Science Institute Human Imaging Core) and Perlstein, W.M. (UF Clinical & Health Psychology)  

Introduction 

The purpose of this project is to understand the influence of traumatic brain injury (TBI) on the brain networks that subserve visuospatial attention. Impairment in the orienting system, a component of visuospatial attention that selectively allocates attention to a relevant location in space, is a common and devastating outcome of TBI [1]. The orienting system is comprised of a parietofronal network of regions that are anatomically connected by axonal projections of the superior longitudinal fasciculus (SLF) [2]. Additionally, the SLF has known susceptibility to damage following TBI and is therefore the primary ROI for this project. We will use diffusion MRI, in addition to tractography techniques, to examine the effects that TBI has on the white matter integrity of SLF subdivisions. 

Experimental

 Nine moderate-to-severe TBI survivors and 9 demographically matched healthy participants are funded to undergo a neuroimaging protocol initially developed by a University of Florida (UF) physicist (Song Lai, Ph.D.), and utilized by the UF TBI Core Neuroimaging Research Group. The imaging protocol consists of acquisition of anatomical, diffusion, and resting state functional MRI data and is estimated to last no longer than one hour. All scans are acquired at UF’s Advanced Magnetic Resonance Imaging and Spectroscopy (AMRIS) facility at the McKnight Brain Institute using a 3.0 Tesla, 32-channel Phillips MR research scanner. For the diffusion-weighted imaging data, low diffusion-weighted images are acquired in six directions (b =100 s/mm2), and high diffusion-weighted images will be acquired in 64 directions (b =100 s/mm2) and uniformly distributed over a sphere. One brain volume with no diffusion weighting (b = 0 s/mm2) is also acquired. Data are acquired using 64-direction High Angular Resolution Diffusion Imaging (HARDI; T.H. Mareci, Associate Director, UF AMRIS).
Results and Discussion


To date, three research participants (one traumatic brain injury, two healthy controls) have completed the experimental protocol. Upon diffusion tensor estimation, whole-brain deterministic tractography will be performed and streamlines will be filtered to include only the three subdivisions of the superior longitudinal fasciculus (SLF), commonly referred to as SLF I, SLF II, and SLF III. Delineation of the SLF subdivisions will be conducted using a method outlined in Kamali et al. [3].
Conclusions

Results may serve to improve sensitivity to detecting subtle deficits in visuospatial attention in survivors of TBI that remain undetected with standard clinical neuroimaging methods.
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