Brain Advance Access originally published online on September 14, 2007
Brain 2007 130(10):2508-2519;
doi:10.1093/brain/awm216
This Article
© The Author (2007). Published by Oxford University
Press on behalf of the Guarantors of Brain. All rights
Full Text
reserved. For Permissions, please email:
journals.permissions@oxfordjournals.org
Full Text (PDF)

White matter integrity and
cognition in chronic traumatic
brain injury: a diffusion
tensor imaging study
Marilyn F. Kraus1,2,7 , Teresa Susmaras2,8,
Benjamin P. Caughlin2,8,9, Corey J. Walker2,8,
John A. Sweeney1,2,3,4,7 and Deborah M.
Little2,3,5,6,7,8

All Versions of this Article:
130/10/2508 most recent
awm216v1
Alert me when this article is cited
Alert me if a correction is posted

Services
Email this article to a friend
Similar articles in this journal
Similar articles in ISI Web of Science
Similar articles in PubMed
Alert me to new issues of the journal

1

Department of Psychiatry, 2 Department of Neurology,
Department of Psychology, 4 Department of
Bioengineering, 5 Department of Anatomy, 6 Department of
Ophthalmology, 7 Center for Cognitive Medicine, 8 Center
for Stroke Research, University of Illinois at Chicago
Medical Center, Chicago, IL and 9 Wayne State University
School of Medicine, Detroit, MI, USA

Add to My Personal Archive

3

Download to citation manager

Correspondence to: Dr Marilyn F. Kraus, MD, Center for
Cognitive Medicine and Department of Psychiatry,
University of Illinois College of Medicine, 912 South
Wood Street, MC 913, USA E-mail:
mkraus@psych.uic.edu

Articles by Kraus, M. F.

Request Permissions
Disclaimer

Google Scholar

Articles by Little, D. M.

PubMed

Traumatic brain injury (TBI) is a serious public
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neurobehavioural impairment. Diffuse axonal
injury is a common finding after TBI, and is presumed to contribute to outcomes, but may
not always be apparent using standard neuroimaging. Diffusion tensor imaging (DTI) is a
more recent method of assessing axonal integrity in vivo. The primary objective of the
current investigation was to characterize white matter integrity utilizing DTI across the
spectrum of chronic TBI of all severities. A secondary objective was to examine the
relationship between white matter integrity and cognition. Twenty mild, 17 moderate to
severe TBI and 18 controls underwent DTI and neuropsychological testing. Fractional
anisotropy, axial diffusivity and radial diffusivity were calculated from the DTI data.
Fractional anisotropy was the primary measure of white matter integrity. Region of
interest analysis included anterior and posterior corona radiata, cortico-spinal tracts,
cingulum fibre bundles, external capsule, forceps minor and major, genu, body and
splenium of the corpus callosum, inferior fronto-occipital fasciculus, superior lo ngitudinal

fasciculus and sagittal stratum. Cognitive domain scores were calculated from executive,
attention and memory testing. Decreased fractional anisotropy was found in all 13 regions
of interest for the moderate to severe TBI group, but only in the cortico-spinal tract,
sagittal stratum and superior longitudinal fasciculus for the mild TBI group. White Matter
Load (a measure of the total number of regions with reduced FA) was negatively
correlated with all cognitive domains. Analysis of radial and axial diffusivity values
suggested that all severities of TBI can result in a degree of axonal damage, while
irreversible myelin damage was only apparent for moderate to severe TBI. The present
data emphasize that white matter changes exist on a spectrum, including mild TBI. An
index of global white matter neuropathology (White Matter Load) was related to
cognitive function, such that greater white matter pathology predicted greater cognitive
deficits. Mechanistically, mild TBI white matter changes may be primarily due to axonal
damage as opposed to myelin damage. The more severe injuries impact both. DTI
provides an objective means for determining the relationship of cognitive deficits to TBI,
even in cases where the injury was sustained years prior to the evaluation.
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