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Fig. 1. DSC and SSIM index of example images

(a) Method 1
(b) Method 2
(c) Method 3

Fig. 2. SSIM map comparison

(a) the coronal map of MB method 2

(b) the coronal map of MB method 3

(c) the axial and sagittal right hemisphere map of MB method 2
(d) the axial and sagittal right hemisphere map of MB method 3
The brighter area indicates better quality.
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Visualization of Corticospinal Tract by Q-ball Imaging Tractography using Multi-
Band EPI and New Method of Comparison [Presidential Award Proceedings ]
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Purpose: We aimed to depict the pyramidal tract using Q-ball imaging (QBI) with multi-band
(MB) EPI and to evaluate the depiction ability of tractography using the dice similarity coefficients
(DSC), structural similarity (SSIM) index, and map which are usually used for image evaluation.

Materials and Methods: We studied 12 men (age, 28.25 + 3.62 years) . Diffusion MRI data were ac-
quired with SIEMENS MAGNETOM Avanto 1.5T B17. The following three methods were com-
pared.Method 1 (conventional method [no MB]): MPG =64, and acquisition time =518 s. Method 2
(MB method [shortened scanning time]): MPG =64, MB factor (MBf) =2, and acquisition time =
327 s. Method 3 (MB method [an increased number of MPG directions]): MPG =104, MBf=2, and
acquisition time =507 s. QBI analysis and tractography were performed, and the pyramidal tracts
were depicted. The DSC of the depicted pyramidal tract volumes obtained from the MB methods
were compared with those obtained from the conventional method. Similarly, the three-dimensional
SSIM index and map were calculated. The coeflicient of correlation between DSC and SSIM index
was calculated.

Results: The DSC of the right and left pyramidal tract obtained from methods 2 and 3 were 0.614,
0.618 and 0.609, 0.647 of the DSC obtained from method 1, respectively. Moreover, the SSIM indices
for the right and left pyramidal tracts obtained from methods 2 and 3 were 0.936, 0.942 and 0.935,
0.947, respectively. A similarity ratio was easily recognized visually with SSIM map. The coefficient
of correlation between DSC and SSIM indices was 0.640.

Conclusion: Method 2 has an advantage over method 3 in QBI tractography. The SSIM index
showed a trend similar to the DSC, and equilateral correlation was demonstrated between the DSC
and SSIM indices. The SSIM index and map suggested the possibility of a new method of tracto-
graphic evaluation.
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