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Detecting intracerebral lesions of amyotrophic lateral sclerosis by diffusion
kurtosis imaging, quantitative susceptibility mapping, and voxel-based

morphometry
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We investigated whether DKI/DTI and QSM can detect intracerebral lesions of

ALS. We detected substantial reductions in MK values in the CST and elevations in MD values in the
CST, as well as in MS values in the M1 of patients with ALS. These findings were comparable to known

pathological changes in the structures of ALS. Regarding diagnostic performance, the sensitivities
and specificities of FA or MS alone for discriminating ALS patients from controls were generally
comparable to those of previous studies. Although the sensitivity of MK and the specificity of MD
were >90%, respective MK and MD values demonstrated suboptimal specificity and sensitivity. In
contrast, the combined usage of DKI/DTI and QSM improved discrimination ability when compared with
DKI/DTI/QSM alone, suggesting that this method may serve as an imaging diagnostic marker for ALS.
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(Discovery MR750, GE Healthcare) DKI/DTI (repetition time (TR)/echo time (TE),

4000/110 ms; motion probing gradients, 20 directions; b values, 0, 1000, 2500 s/mmz; field of
view (FOV), 24 cm; matrix size, 128x128; reconstructed matrix size, 256x256 (pixel size,
0.94 mm); slice thickness, 3.0 mm without interslice gaps; number of slices, 28; number of
excitations (NEX), 4; reduction factor of parallel imaging, 2; acquisition time, 10 min 12 s)

QSM (TR/TE, 30/15 ms; flip angle, 20°; FOV, 25.6 cm; matrix size, 512x224;
reconstructed matrix size, 512x512 (0.50 mm); slice thickness, 2.0 mm without interslice
gaps; number of slices, 50; NEX, 1; acquisition time, 4 min 16 s)
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(MK, 1.02-1.14 [median, 1.09]; FA, 0.52-0.60 [0.57]; MD,
0.77-0.84 [0.79]) ALS MK (0.92-1.08 [1.04])
MD (0.78-0.88 [0.82]) FA (0.51-0.61
[0.56]) ( 3) MS (ALS, 0.15-0.40 [0.23]; Ctrl,
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ROC DKI/QSM ALS /
MK/MS MD MS 0.91, 83%/88%
(1
1ALS DKI/DTI QSM ROC
DKI/DTI/QSM alone Combined DKI/DTI and QSM
ALS vs. Control :
FA MD MS MK/MS  FA/MS  MD-MS
AUC 090 065 079 0.89 0.91 0.89 0.91
Cutoff value 1.08 0.56 0.83 18 0.058 0.032 14.9
Sensitivity 96% 54% 50% 83% 83% 88% 83%

Specificity 75% 88% 94% 81% 88% 81% 88%
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