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	Diffusion-weighted MRI (DW-MRI) is unique in its potential to investigate the connectivity of the brain in vivo and non-invasively using white matter tractography techniques. It is currently a very active field of research, and the focus of immense interest from neuroscientists and clinicians. Tractography techniques currently rely on three distinct steps: (i) the acquisition of suitable DW-MRI data, (ii) the inference of white matter fibre orientations from the data, and (iii) the delineation of putative pathways based on the fibre orientations. In order to obtain reliable tractography results, each of these steps must be robust. However, there are severe limitations with most currently available implementations. In particular, the diffusion tensor model is commonly used to infer white matter orientations, but it has been shown to provide incorrect fibre orientations in areas containing multiple such orientations. Regions affected by this problem are common throughout the white matter, due to the typically low resolution of DW-MRI. This can lead to erroneous connections being inferred, or conversely, failure to identify real pathways. Alternatives to the diffusion tensor model have been proposed to eliminate this problem, and will be described in this presentation.



