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Abstract

BACKGROUND: The interaction of neural network and motor function in post-stroke brain tissue remains
unclear.

OBJECTIVE: To observe neural network impairment following subacute stroke by using diffusion tensor imaging,
and to investigate the relationship with neurological defects and motor dysfunction.

METHODS: A total of 19 patients after subactue stroke and 20 healthy adults were examined with diffusion tensor
imaging. The following parameters were compared: fractional anisotropy, apparent diffusion coefficient, asymmetry
indices of fractional anisotropy and apparent diffusion coefficient. The neurological defect and motor function were
evaluated with the corresponding scales. The 10-meter walking speed was measured. The correlation of diffusion
tensor imaging parameters with the scale scores and 10-meter walking speed was analyzed.

RESULTS AND CONCLUSION: The stroke group exhibited reduced fractional anisotropy value asymmetry and
fractional anisotropy value in bilateral posterior limbs of the internal capsule. Apparent diffusion coefficient value
asymmetry and apparent diffusion coefficient value in the posterior limb of the internal capsule were lower than
control unaffected side (P < 0.05). Apparent diffusion coefficient value and apparent diffusion coefficient value
asymmetry in posterior limb of the internal capsule showed a strong negative correlation with Fugl-Meyer
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assessment scores of the lower extremities (P < 0.05). Diffusion tensor imaging parameters is closely linked with motor
dysfunction of the lower extremities in subacute stroke patients. Local stroke lesion-caused neurological defect is the

leading cause of motor dysfunction of the lower extremities.

Subject headings: stroke; brain network; diffusion tensor imaging; motor function
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Table 1 Comparison of baseline information between the two groups

2157 n 14z (n) FER(xts, %)
IR 19 14/5 59.00+£9.42
B 20 13/7 54.34+8.73
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Figure 1 Apparent diffusion coefficient image of the left corona 18 % 62 ;}5(54@—%;@@2% M40
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Table 3 Diffusion tensor imaging parameters of posterior limb of internal capsule between the two groups (x+s)
415 FMY R BE(10° mm?/s) 171 S P A Y FAREEREL 1 ek o B
ZikA 1.07+0.74(H 1) 0.77+0.06(fa ) 0.26+0.12( M) 0.640.07(f{)> 1.38+0.82° 0.410.16%
EH 4L 0.77+0.11 (/= i) 0.81x0.14(# 1) 0.72+0.02( /{1l 0.710.05(#{ill) 0.93+0.06 1.02+0.06
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Table 4 Correlation between diffusion tensor imaging parameters of posterior limb of internal capsule and neurological defect in stroke patients

febr o (xes)  Sri(n) AHOCREL
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iR 0.0620.25 1 0.401 0.136 0.324 -0.332 -0.391 -0.332
e 0.06£0.25 1 -0.167 0.098 -0.178 0.103 0.256 0.087
LR 0.00£0.00 1 / / / / / /

[l 0.81+0.66 13 0.426 -0.051 0.440 -0.135 -0.120 -0.119
FI%igs) 1.50+¢1.04 11 0.298 -0.101 0.334 0.167 0.156 0.144
Nlkizz) 0.19+0.16 3 0.097 -0.267 0.187 0.054 -0.033 0.042
PR 1.31+¢0.79 14 0.152 -0.426 0.245 -0.301 0.042 -0.365
I 0.38+0.33 7 0.043 0.274 -0.041 0.234 0.298 0.176
s 0.19+0.55 2 -0.242 -0.098 -0.200 -0.020 -0.411 0.196
My RERY 0.19£0.55 2 -0.032 0.043 -0.087 -0.066 -0.413 0.103
Z35E  0.00£0.00 1 / / / / / /

My 4.35+2.47 18 0.232 -0.287 0.189 0.023 -0.087 0.023
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Table 5 Correlation between diffusion tensor imaging parameters of posterior limb of internal capsule and Fugl-Meyer scores in stroke patients
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Figure 2 Correlation between diffusion tensor imaging parameters and motor function in stroke patients

B B A GRS BUREUE 5 R K Fugl-Meyer $FIIAHSCIE M HT o S A0 B 3Ry BUR HE £ 1B Fugl-Meyer V23 (R %
P AT R B G C O ERMY R HUE S T IB Fugl-Meyer PF- B DI REMI NI WoR I8 Sh D RERS 0 A%, D AR R HdE 5
5 NI Fugl-Meyer P o3is s D BEA M7 AT s is sh D e 2 At K

35
30 -
25 ¢
20
15 +
10 +

. y=-2.695 1x+28.256
R?=0.215 4

251

20 -

10 -

1.‘5 é.O é.5
Y HRA

0.5 1.0 3.0 35

y=-2.315 8x+19.678
R%=0.2417

#6 WMIERBEANEGRFHKEREGSHEMKD . TEMSITEENXR
Table 6 Correlation between diffusion tensor imaging parameters of posterior limb of internal capsule and muscular tension, balance, walking
speed in stroke patients
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BFRAY TR R R WY HR B R IR s 0 R B s 1 P
K Ky AL K EACIE R
[ R Ashworth 4> 0.88+0.86 12 0.258 -0.331 0.308 -0.133 -0.219 -0.069
PSR Ashworth 4y 0.5040.71 7 0.137 -0.050 0.143 0.073 0.220 0.150
Brunel 4 13.06£1.35 7 0.480 -0.031 0.481 -0.118 0.200 -0.235
10 m A7 HE (m/s) 0.53£0.25 / -0.172 -0.303 -0.127 -0.056 -0.429 -0.077
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