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brain tissue decomposition on diffusion tensor
imaging and tractography. Neuroimage 2007 ; 36 :
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Fig. 4. LFB staining, ODF, and diffusion tractography of the optic nerve
(ON) and the optic chiasm in common marmoset (left) : fiber tracking
was performed by setting 2ROIs at optic nerve (ON) and optic tract
(OT). Front view of diffusion tractography of the optic chiasm (right).
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Diffusion tractography is an i vivo method to visualize white matter structure that gives us infor-
mation about fiber orientation and connectivity. Tracking is generally based on the diffusion ellipsoid
model calculated from single tensor analysis and uses only the direction of maximum diffusivity. A
voxel of white matter is believed to have multiple fiber orientations, and the ellipsoid model is inap-
propriate for resolving complex fiber structure. Therefore, to evaluate the connectivity of crossing
pathways, we performed high angular resolution diffusion imaging (HARDI) with increased spatial
resolution of the ex vivo optic chiasm in non-human primates. In the primate visual system, the optic
nerve from the nasal half of the retina crosses the optic chiasm to the optic tract of the opposite side,
and the optic nerve from the lateral half of the retina passes to the optic tract of the same side. Our
results showed that the ratio of the crossing and uncrossing pathways was around half at a b-value of
8000 s/mm?. High spatial and angular resolution diffusion imaging was found to accurately resolve
the crossing fiber structure.
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