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Abstract The purpose of this study was to investigate the improvement of muscle strength and gait
ability of paralyzed lower extremity through convergent stimulation of tDCS(transcranial direct current
stimulation) during mirror therapy with resistance exercise in chronic stroke patients. 12 patients with
stroke were randomly assigned and divided into groupI (n=6) and groupIl (n=6). GroupI provided
NDT (neurodevelopmental treatment) and mirror therapy with sham tDCS, and groupIl provided NDT
and mirror therapy with tDCS. Each convergent stimulation was conducted 5 times a week, 30
minutes per session for a total of 4 weeks. All evaluation was conducted before intervention and
performed after 4 weeks. Lower extremity strength showed a significant improvement in grouplIl
compared to group I (p<.05), and in comparison between groups by variance, significant difference in
the quadriceps(p<.01) and tibialis anterior(p<.01). Gait ability showed a significant improvement in
both group I (p<.05) and groupIl (p<.05), and significant difference in comparison between groups by
variance(p<.01). In conclusion, mirror therapy with tDCS convergent stimulation had a positive
improvement effect on paralyzed lower extremity to strength and gait ability through the overlapping
interaction.
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Table 1. General characteristics of subjects

I II X

Sex(M/F)* 2/4 6/0 06
Age(years) | 66004558 | 69.42+3.86 39
Heat(cm) | 165.83+7.73 | 171.00+3.82 A4
Weight(kg) | 64.831652 | 72.85£2.96 33

All values are showed mean+S.D.

I NDT+Mirror therapy+sham tDCS

II: NDT+Mirror therapy+tDCS

Tested by “Fisher's exact test or x’-test

AY A, F vy 28 54 A9 vlaE Table
29} ok AT 1S A Ay A Fo v A
n]29]  quadriceps, hamstring, tibialis anterior,
gastrocnemius®lA] EAIA 02 §23+ Ao]E e
A ekgkorkp>05), APwde Ag Ayt Ay 9
vl Al wpH]Z¢]  quadriceps, hamstring, tibialis
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anterior, gastrocnemiusol|X 242 BAH o2 {23k
zko] & YEPHATHP<.05).

AF A, Fo] wiglEkd gt F o 7k vl A
4= Table 33 2t} quadriceps®} tibialis anteriorell
A Ao R {Fo% 2ol & HERIATHRO0L).

UrE‘rlH ATHP<OD).

Table 2. The change of muscle strength in lower
extremity
(unit: 1b)

Muscle Gg)u Pre Post 7z P

Quadric| 1 |2090+685(3000+6.83| ~1.636 | 008
eS| 1 |3380+418[39.76+307| 2201 | 028"

Hamstr| 1 [196845.08[20.15+531) ~1625 | 104
ng | I |1698+6.03|17.8046.27) 2226 | 026°

Group
Muscle I 0 4 p
Qﬁim 010:012 | 580+157 | -290 | 004*
Ha;ngsm 046:062 | 0812074 | -9 | 333
Tbialis | 0100010 | 0962030 | 200, | 004
Anterior
Gastroc| 130017 | 016:012 | 08 | 934
nemius

All values are showed mean+S.D.
“Difference value : Post-Pre

I: NDT+Mirror therapy+sham tDCS

II: NDT+Mirror therapy+tDCS

Tested by Mann-Whitney U test(™: p<.01)

Table 4. The change of gait ability

Gz)u Pre Post / D
TUG | T |23.39+0.35|2257+0.77| -1.997 | .046"
(sec) | I |2365%1.12|21.08+068| -2.201 | .028"

All values are showed mean+S.D.

TUG: Time Up & Go

I: NDT+Mirror therapy+sham tDCS

II: NDT+Mirror therapy+tDCS

Tested by Wilcoxon signed rank test(": p<.05)

Table 5. Difference of change of gait ability between
two groups

All values are showed mean+S.D.

I: NDT+Mirror therapy+sham tDCS

II: NDT+Mirror therapy+tDCS

Tested by Wilcoxon signed rank test(": p<.05)

Table 3. Difference of change of muscle strength in
lower extremity between two groups

Tibialis I 1473+044 | 4.83+0.44 | -1.730 | .04 _

. Group
Anterior| 7| 488+027 | 5854048 | -2.201 | 028" I I z P
Gastroc| [ |468+032]4810.26 | -1.510 | .131 (ngg 1024085 | -258+0.80 | 256 | 0107
nemius O |480+0.26 | 4964036 | -2.041 | .041"

All values are showed mean+S.D.

TUG: Time Up & Go

“Difference value : Post-Pre

I: NDT+Mirror therapy+sham tDCS

[: NDT+Mirror therapy+tDCS

Tested by Wilcoxon signed rank test(": p<.05)
Tested by Mann-Whitney U test(™: p<.01)
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