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[Abstract] Objective To investigate the structure of corpus striatum and the integrity of white
matter fiber in patients with Parkinson’s disease (PD) and idiopathic rapid eye movement sleep behavior
disorder (iRBD). Methods Twelve patients with iRBD, 12 patients with PD and 10 healthy subjects that
were well matched in gender, age and education were enrolled in this study. Head MRI examination was
performed to all subjects to observe the changes of corpus striatum structure (the gray matter volume) and
the integrity of white matter fiber [fractional anisotropy (FA)] by combining voxel-based morphometry (VBM)
and diffusion tensor imaging (DTI). Results Compared with healthy subjects, the gray matter volume of
left caudate nucleus was significantly decreased (P < 0.005), and FA values of left caudate nucleus (P <
0.005), right caudate nucleus (P < 0.001) and right putamen (P < 0.05) were all significantly reduced in
iRBD patients; FA value of right putamen was significantly decreased in PD patients (P < 0.05). Compared
with PD patients, the gray matter volume of left caudate nucleus of iRBD patients was significantly reduced
(P <0.001), FA values of left caudate nucleus (P < 0.01) and right caudate nucleus (P < 0.005) of iRBD
patients were significantly reduced. Conclusions There is atrophy of gray matter volume and extensive

white matter fiber impairment in corpus striatum of patients with iRBD, and the white matter fiber
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impairment was similar to PD, which provides an anatomical evidence for iRBD being presymptom of PD.
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Table 2. Comparison of gray matter volume of left caudate nucleus among 3 groups

MNI (mm)

Group Voxel t value

X y z
Control vs. PD -8 8 8 82 -0.443%
Control vs. iRBD -8 8 8 82 -3.646#
PD vs. iRBD -6 12 2 82 3.8424H#

#P > 0.05, #P < 0.005, ##P < 0.001. PD, Parkinson’s disease, 1 4 # #5 ; iRBD, idiopathic rapid eye movement sleep behavior
disorder, 53 % Pk e IR 2l A AR 3147 4 B B s MINT, Montreal Neurological Institute , JIT5E K 52 45 F /R #ilt 4800 24 W 5

Control PD iRBD

t value
5

-5

PD, Parkinson’s disease, 142 #& % ; iRBD, idiopathic rapid eye movement sleep behavior disorder, $ % PR 8 IR 2y i i 15
17 M BT o The same for figures below
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Figure 1 Two-independent-sample ¢ test of gray matter volume of left caudate nucleus among 3 groups: compared with

control and PD group, gray matter volume of left caudate nucleus of iRBD group was significantly reduced (blue areas
indicate); there was no significant difference between PD and control group in gray matter volume of left caudate nucleus.
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Table 3. Comparison of FA values of left and right caudate nucleus and right putamen among 3 groups

MNI (mm)
Group Voxel t value
X y z
Left caudate nucleus
Control vs. PD -17 24 8 82 -0.282%
Control vs. iRBD -17 24 8 82 -3.2744#
PD vs. iRBD -15 20 11 89 3.009A
Right caudate nucleus
Control vs. PD 7 4 11 31 -0.774%
Control vs. iRBD 7 4 11 31 -3.899A A
PD vs. iRBD 12 12 11 86 3.2724#
Right putamen
Control vs. PD 29 8 2 94 -2.3014#
Control vs. iRBD 32 -2 11 102 -2.8306#
PD vs. iRBD 32 -2 11 102 1.273%

#P > 0.05, #P < 0.05, ##P < 0.005, AP <0.01, A AP <0.001. PD, Parkinson’s disease, Il 4z % #§ ; iRBD, idiopathic rapid eye
movement sleep behavior disorder, 44 & P P i AR Zfy 0 IR 117 47 5 5% ; MNT, Montreal Neurological Institute , fIll 5% K 52 5 R K #ili 22
9o 2P RIE S i

Control PD iRBD t value

B2 3AL3ZE A MR RA FA L W S AR AS B0 0 4G 55 5 %0 BRZL A PD AT b L iRBD 4122 (0 2 R A% FA (LR AR (i
DX ) 5 15 PD 2E 550 B A 26 i R oA P A (L TE W] 2 22

Figure 2 Two-independent-sample ¢ test of FA values of left caudate nucleus among 3 groups: compared with control
group and PD group, FA value of left caudate nucleus of iRBD group was significantly reduced (blue areas indicate); there
was no significant difference between PD group and control group in FA values of left caudate nucleus.
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Figure 3 Two-independent-sample ¢ test of FA values of right caudate nucleus among 3 groups: compared with control
group and PD group, FA value of right caudate nucleus of iRBD group was significantly reduced (blue areas indicate); there
was no significant difference between PD group and control group in FA values of right caudate nucleus.
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Figure 4 Two-independent-sample ¢ test of FA values of right putamen among 3 groups: compared with control group, FA
values of right putamen of PD group and iRBD group were significantly reduced (blue areas indicate); there was no
significant difference between iRBD group and PD group in FA values of right putamen.
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