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Diffusion Tensor Imaging Phantom
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Abstract The purpose of this study was to reconstruct diffusion tensor tractography (DTT) using stem of garlic and as-
paragus for in vitro phantom of diffusion tensor imaging (DTI), and to compare and evaluate the fractional anisotropy
(FA) value and the apparent diffusion coefficient (ADC) value to determine whether it can be used as materials for in vi-
tro phantoms, Among various plant fibers such as stem of garlic, palmae, cotton, asparagus, etc., stem of garlic and as-
paragus, which are considered to be the most suitable for making phantoms, and whose shape is considered to be the
most suitable for making phantoms, were selected and tests were conducted. Holes were made in a plastic bucket at an
angle of 0°, 30°, 60°, 90°, and 120", then tubes were inserted, In the tube, asparagus and stem of garlic were inserted as
far in as possible, and the inserted tube was inserted into the center of the heat bathed gelatin to harden, We were able
to reproduce DTT images in asparagus and stem of garlic. Fiber tissues of asparagus and stem of garlic did not show
complete connectivity, but the reconstructed images of DTT showed good connectivity. The FA values of asparagus in the
tubes were 0,198 at 0° (straight), 0,207 at 30", 0,187 at 60", 0,231 at 90", and 0,204 at 120", In addition, the FA values
of stem of garlic in the tubes were 0,235 at 0°, 0,236 at 30°, 0,216 at 60°, 0,218 at 90°, and 0,257 at 120°, The ADC val-
ues of asparagus in the tubes were 1,545 at 0°, 1,677 at 30°, 1.629 at 60°, 1,535 at 90", and 1,725 at 120", In addition,
the ADC values of stem of garlic in the tubes were 1,252 at 0", 1,396 at 30°, 1.698 at 60°, 1,756 at 90°, and 1,466 at
120°. For the best expressed DTT reconstruction image, it showed the longest connectivity in the straight line as we
hypothesized. In addition, when comparing the FA values and ADC values of fiber tissues of stem of garlic and aspar-
agus, FA value was generally higher in stem of garlic and ADC value was slightly higher in asparagus.

Key Words : Magnetic resonance imaging, Diffusion tensor imaging, Quality control, Diffusion tensor tractography, Diffusion
tensor Phantom
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Table 1, Image acquisition parameters for DTl images
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Parameters DTl images Parameters DTl images
TR (ms) / TE (ms) 8324 / 102 CLEAR yes
FOV (mm) 224 SENSE reduction (AP) 1.5
Matrix 256 X 256 Phase-encoding direction AP
Slice thickness (mm) / gap (mm) 3/0 Fat shift direction P
b-values (s/mm2) 800 Half scan no
Number of average 1 Water-fat shift (Pixels) minimum
Diffusion directions high (32) number of slices 45
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Fig. 1. Diffusion tensor tractography in asparagus phantom
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Table 2, FA and ADC values measured in stem of garlic and asparagus phantoms

Materials Angle FA ADC
0 0.235%0.175 1.252+0,574
30 0,236%0,167 1,396+0.561
Stem of garlic 60 0.216+0.131 1.698+0.692
90 0.218+0.133 1.756+0.679
120 0.257%0,184 1.46610.590
0 0.198%0.138 1.545%0,532
30 0.207%0.111 1.677£0.575
Asparagus 60 0.187%0.116 1.62910.530
90 0.231%0.132 1.535%0,514
120 0.204%0,131 1,725%0,729
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Fig. 2, Comparison of the fractional anisotropy (FA) between stem of garlic and asparagus phantoms
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Fig. 3. Comparison of the apparent diffusion coefficient (ADC) between stem of garlic and asparagus phantoms
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