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Introduction
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In the current cross-sectional study, changes in DTI parameters taken from T RAE
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the center of white matter tracts suggesting greater myelin development and Figure 1. White matter (green contours) and skeletons (blue)
compactness compared to total white matter. These differences, which increase | and their volume and length over time, respectively. Both
with maturation, could, in part, explain why shearing injuries after traumatic brain | showed consistent age-related increases (2.5 and1.5 times,
injury (TBI) tend to occur at the gray-white matter junctions (in addition to | respectively).

proposed gray/white matter biomechanical structural differences).

Materials and Methods Total White Matter Total Skeleton
Data were acquired from 36 healthy children and adolescent controls (ages 5-19 yrs), fA
enrolled in a larger IRB-approved study on pediatric TBI. DTI was collected usinga | *** = o2 e
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of FA > 0.2 was used to segment the white matter area (green contours in Fig. 1). The " w0 .::k’ -
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measurement of change of that variable per year. oo AD oo AD
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decreased AD, RD and MD in agreement Table 21 Linear regression analysis: Slope || Figure 2. Changes in DTI parameters of the entire white
with the literature (Fig. 2). Also, as shown and R? of DTI changes over age. matter and of the center of the tracts (the skeleton) over age.

in Table 1, we observed that the magnitude

of these changes (i.e. slope) was greater in the skeleton than in total white matter. Decreased RD and AD with maturation may be due to increased
myelination or growth of neurofibrils, respectively, as well as changes in water content. Our data suggest that these changes are more prominent in
the center of white matter tracts, compared to the remaining white matter surrounding the skeleton. Such findings of a more compact and mature
myelin within the center of tracts, could affect the biomechanical properties, providing greater resistance to shearing injuries compared to the
gray-white matter junction, after TBI.

Conclusion

Our findings suggest that white matter maturation is not homogeneous and that DTI parameters in the center of tracts suggest that myelin is more
compact and developed. Whether these observations contribute to the distribution of shearing injuries after TBI requires further investigation.
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