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Reconstruction of short associative white fibers in
human temporo-parieto-occipital area using
high-definition fiber tracking tractography
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[Abstract] Objective To reconstruct the pathways, cortex connections and three-dimensional architectures of short
associative tracts in human temporo-parieto-occipital ( TPO) area using high-definition fiber tracking ( HDFT)
tractography. Methods Ten healthy subjects underwent MR scan, and template integrating diffusion spectrum imaging
(DSI) data of 90 healthy subjects (NTI-90) were analyzed. Then three short associative white fibers in the TPO area
(superior longitudinal fasciculus-V [ SLF-V ], vertical occipital fasciculus [ VOF] and temporo-parietal connection [ TP])
were reconstructed. The pathways, cortex connections and three-dimensional architectures of these tracts were evaluated,
as well as the volumes of the tracts. Results Three short associative tracts were all identified in 10 subjects and NTI-90
template. The SLF-V originated from the posterior part of the middle temporal gyrus and inferior temporal gyrus,
terminating the angular gyrus and supramarginal gyrus. The VOF ascended from the inferior occipital lobe and fusiform
gyrus, while some from the posterior part of the inferior temporal gyrus and front of the occipital pole, and the cortical
endpoints were in the angular gyrus and lateral part of the superior occipital lobe. The TP connection mainly arose from the
inferior temporal gyrus, middle temporal gyrus, fusiform gyrus, and some also from the inferior temporal gyrus-inferior
occipital lobe junction areas. The projection of the TP connection sloped upwards to the superior parietal lobe. There was no
significant difference of volumes of these three tracts (all P>>0.05). Conclusion SLF-V, VOF and TP are successfully
reconstructed using HDFT tractography with more complete connectivity patterns, therefore providing anatomy evidences
for brain function study and neurosurgery approach.

[Key words]  High-definition fiber tracking tractography; Temporo-parieto-occipital area; Short associative white fiber;
Diffusion magnetic resonance imaging
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