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Abstract 
In diffusion tensor imaging (DTI), interpreting changes in terms of fractional 
anisotropy (FA) and mean diffusivity or axial (D(||)) and radial (D(?)) diffusivity 
can be ambiguous. The main objective of this study was to gain insight into the 
heterogeneity of age-related diffusion changes in human brain white matter by 
analyzing relationships between the diffusion measures in terms of 
concordance and discordance instead of evaluating them separately, which is 
difficult to interpret. Fifty-one cognitively normal subjects (22-79 years old) were 
studied with DTI at 4 Tesla. Age was associated with widespread concordant 
changes of decreased FA and increased MD but in some regions significant FA 
reductions occurred discordant to MD changes. Prominent age-related FA 
reductions were primarily related to greater radial (D(?)) than axial (D(||)) 
diffusivity changes, potentially reflecting processes of demyelination. In 
conclusion, concordant/discordant changes of DTI indices provide additional 
characterization of white matter alterations that accompany normal aging.

Methods 
The dataset available here consists of Fractional Anisotropy (FA), Mean 
Diffusivity (MD), Axial Diffusivity (I1), and Radial Diffusivity (Dra) images as well 
as subject-study-specific normalization images (B0, see methods in paper) in 
Analyze format. There are B0, FA, MD, I1, and Dra images for 51 subjects, and 
a spreadsheet describing each subject's handedness (right, left or 
ambidextrous), age (at time of scan), gender, ApoE alleles, and Mini-Mental 
State Exam score. Data Acquisition Location: San Francisco VA Medical 
Center; Scanner Type: Siemens Bruker 4T, equipped with a birdcage transmit 
and 8 channel receive coil. DTI was based on a dual spin-echo echo-planar 
imaging (EPI) sequence, augmented by parallel imaging acceleration 
(GRAPPA) by a factor 2 to reduce susceptibility distortions. Other imaging 
parameters were: TR/TE = 6000/77 ms; field of view 256 cm × 224 cm; 128 × 
112 matrix size, yielding 2 mm × 2 mm in-plane resolution; 40 continuous 
slices, each 3 mm thick. A diffusion reference image (no diffusion gradient b = 
0) and six diffusion-weighted images (b = 800 s/mm2 along 6 non-collinear 
directions) were acquired. Four DTI scans were acquired and averaged after 
motion correction to boost signal-to-noise.
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Description

In diffusion tensor imaging (DTI), interpreting changes in terms of fractional anisotropy
(FA) and mean diffusivity or axial (D(||)) and radial (D(?)) diffusivity can be ambiguous.
The main objective of this study was to gain insight into the heterogeneity of agerelated
diffusion changes in human brain white matter by analyzing relationships between the
diffusion measures in terms of concordance and discordance instead of evaluating them
separately, which is difficult to interpret. Fiftyone cognitively normal subjects (2279
years old) were studied with DTI at 4 Tesla. Age was associated with widespread
concordant changes of decreased FA and increased MD but in some regions significant
FA reductions occurred discordant to MD changes. Prominent agerelated FA reductions
were primarily related to greater radial (D(?)) than axial (D(||)) diffusivity changes,
potentially reflecting processes of demyelination. In conclusion, concordant/discordant
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