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Purpose: This study was conducted in order to evaluate the quantitative effectiveness of region of interest (ROI) setting in MR-
DTl analysis with and without fMRI activation results.

Methods: Ten right-handed normal volunteers participated in this study. DTI and fMRI datasets for each subject were obtained
using a 1.5T MRI system. For neural fiber tracking, ROIs were drawn using two methods: The drawing points were located in the
fMRI activation areas or areas randomly selected by users. In this study, the neural fiber tract targeted the corticospinal tract (CST)
Quantitative analyses were performed and compared.

The pixel numbers passing through the fiber tract in the individual brain volume were counted. The ratios between the ROI
pixel numbers and the extracted fiber pixel numbers, and the ratios between the fiber pixel numbers and the whole-brain pixel
numbers were also calculated.

Results: According to our results, extracted CST fiber tract in which the ROl was drawn with fMRI activation areas showed
higher distribution than drawing the ROI by users' hands. In addition, the quantitatively measured values represented higher pixel
distribution: The counted average pixel numbers were 4553.8 and 1943.3. The average ratios of the ROl areas were 33.87 and
22.52. The average percentages of the individual whole-brain volume numbers were 2.06 and 0.87.

Conclusion: Results of this study appear to indicate that use of this method can allow for more objectives and significant for
study of the recovery of neural fiber mechanisms and brain rehabilitation.
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Figure1. The overlaid images for neural fiber tracts named
as corticospinal tract (CST) related with hand movement.
The extracted fiber tracts in the upper row are reconstructed
using randomly selected user-dependent ROI setting, and
using TMRI activation areas for ROI setting in the lower
row. The fiber tracts are overlaid on the non diffusion-
weighted image.
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Figure2. Counted pixel numbers for extracted fiber tract
N in the whole-brain. The black filled circle represented the
% 5000 pixel numbers for fiber tracts that reconstructed using
5 ) . fMRI activation areas. The unfilled circle represented the
g 6000 * average pixel numbers that reconstructed using randomly
B ’ . . selected ROI setting by users. The cross represented the
§ pron i standard deviation of pixel numbers selected by users.
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