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| Abstract |

Purpose: The corticospinal tract (CST) is known to be an important pyramidal tract for walking and motor function. However,
very little is known about the functional role of the CST in the recovery of motor function. In the current study, we investigated
the relation between the CST and motor function in chronic hemiparetic stroke patients.

Methods: Fifty-four patients and 20 normal subjects were recruited. The Functional Ambulation Category (FAC) was used in
measurement of the walking ability. We classified patients into three groups according to the ability to walk independently: group
A, patients who could not walk independently (FAC: 0-2); group B, patients who could walk independently (FAC: 3); and group
C, patd walk functionally (stairs and uneven surfaces, FAC 4-5). The Motricity Index (MI) was used to measure the motor function
of the affected upper and lower extremities (maximum score: 100). The fractional anisotropy (FA) value, apparent diffusion coefficient
(ADC) value, and fiber volume of the CST were used for the diffusion tensor imaging (DTI) parameters.

Results: In terms of the CST of the unaffected hemisphere, the FA value of group A was significantly lower than that of normal
controls (p <0.05). The fiber volume of group C was significantly higher than that of normal controls (p <0.05). In contrast, the
ADC values of all patient groups and the control group did not show any difference (p >0.05). In terms of lower MI and total MI,
significant differences were observed between all patient groups (p <0.05). In addition, significant differences in terms of the upper
MI scores were observed between groups A and C and between groups B and C (p <0.05); however, no significant difference
was observed between groups A and B (p>0.05).

Conclusion: The increased fiber volume of the CST in the unaffected hemisphere appears to be related to functional walking

ability in chronic stroke patients. This result would be useful for elucidation of the neural recovery mechanism of walking and
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the investigation of new modalities for the recovery of walking following a stroke with CST injury.
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2.1.1 Motricity Index(MI)
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Table 1. Diffusion tensor parameters of corticospinal track in the unaffected hemisphere

Corticospinal tract of unaffected hemisphere

FA ADC Track volume
Group A 0.55 0.83 1074.15
(FAC < 3 score) (0.02) (0.05) (341.10)
Group B 0.57 0.84 1191.41
(FAC = 3 score) (0.03) (0.04) (403.35)
Group C 0.57 0.79 1219.24
(FAC > 3 score) (0.02) (0.10) (379.33)
Control 0.58 0.83 924.48
(0.03) (0.06) (305.59)
F p F p F P
Group A vs Control 0.001* 0.974 0.479
Group B vs Control 6.003 0.215 2.051 0.965 4.079 0.076
Group C vs Control 0.215 0.271 0.040*

Values represent mean(standard deviation)
FA : fractional anisotrophy, ADC :
FAC : functional ambulation categories.

apparent diffusion coefficient

One-way ANOVA was used for the comparison of the diffusion tensor parameters between patient groups and normal

control.

*p <005
4, 5% 750 B2 18 25 53 Hln Fele AolE 1ol A Yskrhp-005). o] 52
B3l 7150l wpet Bk Al 157 5 5ol ol gk MI %‘:.r% AA MI Holl A= Al 15

Aol 1% ASt Belt 1 Cof vlstel folet
S g HYAUP<0.05), 1F A%} BAAE

Table 2. The comparisons of motor functions between

patient groups

= EATHp<0.05). Al
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Hog

g EAHp<0.05).

Upper MI Lower MI Total MI
Group A 24.53 30.13 27.33
(FAC < 3 score) (14.64) (12.68) (13.34)
Group B 36.80 44.78 40.79
(FAC = 3 score) (15.53) (11.01) (11.85)
Group C 63.22 66.98 65.10
(FAC > 3 score) (19.73) (15.92) (17.46)
F p F p F p
Group A vs B 0.09 0.01%* 0.02%*
Group A vs C 24.41 0.00%* 3533 0.00%* 3225 0.00%*
Group B vs C 0.00%* 0.00** 0.00%*

Values represent mean(standard deviation)
MI : motricity index
* p <0.05, ** p < 0.01
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