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Surgical plannning support by depicting motor and language fiber bundle using

tractography and fMRI
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We evaluated the depiction ability of the QBI tractography (QBT) with/witout
the high acceleration imaging technique (Multi-band EPI) using the structural similarity (SSIM)
index and map which are usually used for image evaluation. Since QBT can express the crossing fiber
bundles, we can depict the pyramidal tract (the motor tract) and arcuate fasciculus (the fiber of
language function ) more than conventional method of Diffusion Tensor ractography (DTT). QBT was
almost equal to normal anatomical information more than DTT. | could also adapt to preoperative

patients with brain surgery (gamma knife surgery and brain tumor removal surgery), and it has become
possible to provide more useful information than conventional method. In addition to, using the

activated area of functional MRI (fMRI), we were able to visualize only the fiber bundles limited to
a specific brain function.
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experimental { minimum
MBf / Gf TE [ms] TR [ms] Time [s]|TR [ms] Time [s]

1/2 756 6800 272 | 6800 272
2/1 844 5000 195 | 4137 143
2/2 710 5000 240 3344 139
3/1 850 5000 200 | 2755 99
3/2 712 5000 265 | 2438 98
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p=0.270 p=0.152
3 QBT DTT
2 B

No. QBT DTT Overlap OR QBT DTT Overlap OR
1 567 341 255 0.748 691 294 273 0.929
2 733 335 316 0.943 697 274 259 0.946
3 579 324 254 0.784 522 306 224 0.732
4 409 156 127 0.814 370 236 236 1.000
5 545 308 263 0.854 427 285 244 0.856
6 493 322 303 0.941 353 244 244 1.000
4 379 290 251 0.866 369 140 140 1.000

g 529 297 253  0.850 490 254 231 0.923
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