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Diffusion tensor imaging (DTI), pioneered roughly two decades ago by Peter J. Basser, has been widely 
used to investigate microstructural tissue properties in vivo [1]. By assuming that the dominant diffusion 
orientation is aligned with the underlying fiber tissue configuration, DTI has further enabled the virtual 
reconstruction of tract pathways with so-called “fiber tractography” (or “fiber tracking”) approaches [2-6] 
(see figures below). With this unique way of characterizing tissue organization, DTI has been used in a 
wide range of clinical and biomedical applications [7]. 
 
In addition to a brief introduction to the basic concepts of DTI, this lecture will cover practical guidelines 
on processing of diffusion MRI data for subsequent analysis. Several considerations regarding DTI 
limitations and data interpretation which are critical for clinical applications will also be presented [8-11].  
 
 

       
 
Left: T1-weighted image fused with direction-encoded color (DEC) map; Right: ‘whole-brain’ fiber tracking. 
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