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Fig. 1 DTI parameters for one rat

From left to right: diffusion-weighted image, FA image and FA image weighted by principal direction. Color corresponds to directions of fiber tract.

Red: medial-lateral; Blue: anterior-posterior; Green: superior-inferior.

Fig. 2 FA template obtained from twenty rat

The white matter fiber tracts can be seen clearly.
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Fig. 3 Distribution of FA skeleton of rat brain white matter fiber tracts

Results are overlaid on the FA template and green corresponds to the mean FA skeleton.

Fig. 4 White matter fiber tracts for rat

From left to right: optic tract, fornix, cingulum and anterior commissure (The overlay image is FA image weighted by principal direction).

Fig. 5 The reconstruction of the left visual pathway (optic nerve and optic tract) for mouse

The overlay image is FA image. Color corresponds to directions of fiber tract and the meaning can be seen in Figure 1.
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Templates and Analysis Methods for Small Animal High-resolution
Diffusion Magnetic Resonance Imaging”

LIN Fu-Chun, WANG Xu-Xia, ZHAO Qian-Cheng, LEI Hao™
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Abstract

characterizing the diffusion properties of water molecules in vivo and detecting microstructural changes in brain

Diffusion magnetic resonance imaging (dMRI) is a non-invasive imaging technique capable of

tissue. It provides new tools to investigate the integrity of brain white matter. Although dMRI is widely used in
clinical studies, and has become a common method in clinical radiology, it is infrequently used in preclinical brain
imaging studies on small animal models. In this paper, we implemented computational methods for small animal
dMRI. First, a high-resolution dMRI template for rat was constructed. Secondly, voxel-based analysis and
tract-based spatial statistics methods for small animal dMRI were implemented. Last but not least, the deterministic
and probabilistic tractography methods for small animal imaging were implemented. The implementation of these

methods will facilitate the applications of dMRI in preclincal small animal imaging.
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