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Objective: To investigate the influence of aging on conventional and diffusion tensor (DT) MRI-derived measurements in brain white matter.

Background: Conventional MRI can reveal white matter hyperintensities (WMH) volume with aging but fails to provide information about the underlying microstructual modifications. DT MRI can in part overcome these limitations.

Methods: Subjects consisted of 40 cognitive normal elderly (CN) underwent DT and conventional MRI imaging (Table). MRI analysis included quantification of WMH volume, nonlinear mapping onto a common anatomical image (template), and spatial localization of each WMH voxel to create an anatomically precise frequency distribution map on the template.  Areas of greatest frequency of WMH from the WMH composite map were used to identify 8 anatomical regions involving periventricular areas for analysis. These ROIs were formed by visually identifying areas of highest WMH frequencies from the frequency distribution map on the template.  Two groups consisting of the 10 highest (HI) and 10 lowest (LOW) total WMH burden were compared to assess the impact of WMH on regional fractional anisotropy (FA). In addition, normalized FLAIR intensities were treated as continuous variable to correlate with regional FA.

Results: FA, a marker of white matter tract integrity, significantly had negative correlation with FLAIR intensities (p < 0.0005; R2 = 0.303) (Figure). Repeated measures analysis of variance comparing regional FA values as the repeated measure between the HI and LOW groups showed a significant main effect of region (F = 71.7, p < 0.0001) and no significant region by group interaction (F = 1.0, p < 0.39). Anterior to posterior gradient was seen in FA value in both groups. Conclusions: These findings provide direct evidence of regional differences in FA are significantly reduced in association with WMH amongst age-matched individuals with normal cognition. The potential impact of these FA reductions on future cognition and stroke risk deserve further study.

Table. Characteristics of subjects.

N 
Age 

M/F 
MMSE 

VRS 

ICV (cm3)


40 
71.6 ± 7.0 
10/30 
28.4 ± 1.2 
0.21 ± 0.19 
1083.1 ± 117.6


(60.9-85.2) 
 
(26-30) 

(0-0.6) 

(791.4-1396.2)


MMSE: mini-mental state examination, VRS: vascular risk score, ICV: intracranial volume.
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