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[Abstract] Objective To compare the differences between the gray matter structures of
amyotrophic lateral sclerosis (ALS) patients with limb-onset and bulbar-onset. Methods A total of 35 ALS
patients with normal cognitive function were enrolled in Peking Union Medical College Hospital ALS
Registry Platform from September 2013 to March 2018, and 20 healthy controls with matched age and
education were included in the study. ALS patients were divided into limb-onset group (ALS-L group, n=
20) and bulbar-onset group (ALS-B group, n=15) according to their clinical onset sites. Three-dimensional
T,-fast spoiled gradient-recalled (3D-T -FSPGR) of all subjects was collected. Gray matter volume of each
group were compared using voxel-based morphometry (VBM). Within the compound region of interest (ROT)
consisting of bilateral primary motor cortex, premotor cortex and supplementary motor area, the atrophy

patterns of the motor cortex were compared between ALS-L group and ALS-B group. Results Compared
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with the control group, the ALS-L group had decreased gray matter volume in the left superior temporal
gyrus-temporal pole (1=3.932, uncorrected P <0.001), left middle temporal gyrus (¢ =3.836, uncorrected P <
0.001), right insula (¢ =3.992, uncorrected P < 0.001). Compared with the ALS-B group, the ALS-L group
had decreased gray matter volume in the right superior frontal gyrus (1 =-3.158, uncorrected P <0.001), left
cingulate gyrus (¢ = - 3.002, uncorrected P < 0.001). In the analysis of the motor cortex as ROI, the gray
matter volume of the segments representing hand (1 = 2.237, uncorrected P < 0.001) and lower limb (t =
2.728, uncorrected P < 0.001) of the left motor cortex in the ALS-L group was reduced significantly than

that of ALS-B group. Conclusions ALS-L has more significant gray matter atrophy than ALS-B, and the

local atrophy pattern of motor cortex in ALS patients corresponds to its functional disability.
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Table 1. Comparison of clinical data among 3 groups
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Table 2. Comparison of neuropsychological tests scores among 3 groups (x £s)
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Figure 1 VBM showed differences in gray matter volume between 3 groups Control group showed increased gray matter volume
in the left superior temporal gyrus-temporal pole, left middle temporal gyrus and right insula compared with ALS-L group (red areas
indicate, Panel la). ALS-L group showed decreased gray matter volume in the right superior frontal gyrus and left cingulate gyrus

compared with ALS-B group (blue areas indicate, Panel 1b).
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Table 3. Differences in gray matter volume among ALS-L
group, ALS-B group and control goup

AR A5 MNT A2 R (mm)

i 1% (L5 e fEL A5 e
X y z
ALS-L#H = %f fi4
LM L 591 -33 14 -20 3.932
Py O | 129 -66  -15 =3 3.836
A 8 1 106 44 12 -9 3.992
ALS-L4] : ALS-B4]
A L ml 151 14 21 44 -3.158
Ze A [l 133 -8 26 -8 -3.002

*uncorrected P <0.001, voxel > 100, K4 IE P < 0.001, K% > 100,
MNI, Montreal Neurological Institute, TIN5 K52 45 ) R 28 95 24 BF
5% it ; ALS-L, amyotrophic lateral sclerosis with limb-onset, & %
I3 A9 WL 25 45 M) &% 4 4k AE 5 ALS- B, amyotrophic lateral sclerosis
with bulbar-onset, 28 & 9 14 UL 22 45 i) 22 A fb 4iE

& &K e

dhb 48

5 & & & @

B3 ALS-L#1'5 ALS-B 41 i % 12 5 B JTt 2488 X P JR I 4 A
LEH R , ALS- Liﬂfﬂﬂugmﬂzﬁiiﬁurﬂ)ﬂlTHx(TF*‘I)E
7 XK BUAR TR T ALS-B 28 (i 6 X R BT 7R )

Figure 3 In the comparison of gray matter volume between
ALS-L group and ALS-B group in the ROI of motor cortex, the
ALS-L group showed decreased gray matter volume in the left
motor cortex related to hand (above) and lower limb (blow, blue
areas indicate).
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Figure 2 AAL templates showed the ROI of motor cortex
including the recombination region of bilateral primary motor
cortex, premotor cortex and supplementary motor areas (yellow
areas indicate).
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Table 4. Differences in gray matter volume in the ROI of
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