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ABSTRACTS

Antispastic Effects of Electroacupuncture, TENS and NMES in Stroke Patient
Yong-suk, Kim"

* Department of Acupuncture & Moxibustion
College of Oriental medicine, KyungHee University, Seoul, Korea

Spasticity, an abnormal increase in resting muscle tone, is one of the most common
symptoms of stroke, and its management is becoming a major issue in rehabilitation. The aims
of this study are to determine the effects of electroacupuncture(EA), TENS and neuromuscular
electric stimulation(NMES) on spasticity, as well as the possibility of tissue comliance method
as a spasticity scale.

45 stroke patients participated in a study of the effects on hemiplegic spasticity of EA, TENS
and NMES. Spasticity was measured by modified Ashworth scale on the upper extremity and
tissue compliance measurement, penetration mm/kg, on Susamni(LI10) area at just before and
after stimulation, and 30 minutes, 1 hour, 2 hours and 24 hours after stimulation. The
acupuncture points were applied to Kokchi(LI11), Susamni(LI10), Hapkok(LI4) and Oegwan(TE5)
of the affected limb. The electrodes were placed unilaterally on LI11 to LI10 and TE5 to LI4.
EA with biphasic wave, 60Hz, 0.4 msec pulse duration and low intensity was applied
continuously for 20 minutes. TENS with high frequency, low intensity was applied NMES was
applied with spasticity program for 20 minutes. Each electric stimulation was done on extensor
muscles group of forearm for 20 minutes.

EA and NMES groups were found to produce a statistically significant decrease(p<0.05) of
spasticity and these effects lasted up to 30 minutes after stimulation.

There was no definite correlation between the modified Ashworth scale and tissue compliance
measurement. But tissure compliance method was found to be possible as a quanfitative
measurement on spasticity.

There was no significant correlation between the effects of EA and NMES and the
characteristics of patient, but significant correlation between the effects of EA and NMES and
the modified Ashworth scale.

Key word : spasticity, electroacupunture, TENS, NMES, modified Ashworth scale, tissue
compliance, stroke
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Table 1. General characteristics of patients
EA(N %) TENS(N %) NMES(N %) TOTAL(N %)

Age 40s 3. 20.0% 3 20.0% 3 20.0% 9 20.0%
50s 3 20.0% 2 13.3% 2 13.3% 7 15.6%
60s 4 26.7% 3 20.0% 3 20.0% 10 22.2%
>T70s 5 33.3% 7 46.7% 7 46.7% 19 42.4%

Sex Male 6 40.0% 8 53.3% 8 53.3% 22 48.9%
Famale 9 60.0% 7 46.7% 7 46.7% 23 51.1%

Duration 1lmon 4 26.71% 1 6.7% 1 6.7% 6 13.3%
2mon 2 13.3% 3 20.0% 4 26.7% 9 20.0%
3mon 4 26.7% 4 26.7% 5 33.3% 13 28.9%
>4mon 5 33.3% 7 46.7% 5 33.3% 17 37.8%

Finding Cb-H 5 33.3% 3 20.0% 3 20.0% 11 24.4%
Cb-1 8 53.3% 10 66.7% 10 66.7% 28 62.2%
BS-H 0 0% 0 0% 0 0% 0 0%
BS-1 2 13.3% 2 13.3% 2 13.3% 6 13.3%

Site Lt 7 46.7% 6 40.0% 6 40.0% 19 42.2%
Rt. 8 53.3% 9 60.0% 9 60.0% 26 57.8%

Area MCA 13 86.7% 13 86.7% 13 86.7% 39 86.7%
ACA 0 0% 0 0% 0 0% 0 0%
PCA 2 13.3% 2 13.3% 2 13.3% 6 13.3%

Size Lacunar 7 46.7% 7 46.7% 5 33.3% 19 42.2%
Small 1 6.7% 4 26.7% 3 20.0% 8 17.8%
Medium 7 46.7% 4 26.7% 7 46.7% 18 40.0%
Large 0 0% 0 0% 0 0% 0 0%

Table Total 15 100.0% 15 100.0% 15 100.0% 45 100.0%

Cb-H: Cerebral hemorrhage Cb-I: Cerebral infarction

BS-H: Brainstem hemorrhage BS-I: Brainstem infarction

M. Ash: Modified Ashworth scale EA: Electroacupunture

TENS: Transcutaneous electrical nerve stimulation

NMES: Neuromuscular electrical stimulation

Table 2. Lesion size classified by Horowitz(1991)
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Table 3. Modified Ashworth scale for grading spasticity

WEATE A AT7E 2%

Grade Desciption

0 No increase in muscle tone

1 Slight increase in muscle tone, manifested by a catch and release
or by minimal resistance at the end of the range of motion when or extension

2 Slight increase in muscle tone, manifested by a catch, followed by minimal
resistance through out the remainder(less than half) of the ROM

3 More marked increase in muscle tone through most of the ROM, but affected
part easily moved

4 Considerable increase in muscle tone, passive movement difficult

5 Severe hypertonus, limb rigid in flexion or extention

Table 4. Effects of electroacupuncture, TENS and NMES on modified Ashworth scale

Group EA TENS NMES
Time Mean*SD Mean* SD Mean=*SD
Just before 1.87+0.91 2471092 2.33*1.05
Just after 1.53+1.06 227*+1.10 1.80+1.26™
30mins after 1.60£1.06 2.47%0.92 1.93+1.28™
1hr after 1.73+1.03 2471092 220%x1.15
2hrs after 1.80+0.94 2471092 2.33+1.05
24hrs after 1.80+£0.94 2471092 2.33+1.05

EA: Electroacupunture

TENS: Transcutaneous electrical nerve stimulation

NMES: Neuromuscular electrical stimulation

* Statically significant value compared with just before stimulation data (*: p <0.05, **: p <0.01)

Table 5. Effect of electroacupuncture on tissue compliance at 1kg, 2kg and 3kg

C. penetration in mm/lkg penetration in mm/2kg penetration in mm/3kg
Time froce force force

Just before 5.43%=0.96
Just after 5.84+0.80"
30mins after 571+0.88
1hr after 571+0.72
2hrs after 573084
24hrs after 551096

643+1.42
6.66£0.85
657097
6.46 0.70
6.57+0.92
6.22+0.97

7.00+1.49
7341091
7271117
7.04%0.90
7.42%£1.08
6.86+1.26

* : Statically significant value comparéd with just before stimulation data (*: p <0.05, **: p <0.01)

T.C.: Tissue compliance
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Table 6. Effect of TENS on tissue compliance at lkg, 2kg and kg

C. penetration in mm/lkg penetration in mm/2kg penetration in mm/3kg
Time froce force force

Just before 6.29+0.10
Just after 6.50+1.07
30mins after 6.44£1.05
lhr after 6.45+1.22
2hrs after 6.461+0.97
24hrs after 6.28+1.03

7.07x1.14 7.74+1.29
723124 7.80%£1.35
7.29%1.22 8.00+1.30
7.26%+1.24 7.82+1.45
7.23%1.13 7.91+1.34
7.08+1.14 7.72+1.30

T.C.: Tissue compliance

Table 7. Effect of NMES on tissue compliance at lkg, 2kg and 3kg

T.C. penetration in mm/lkg penetration in mm/2kg penetration in mm/3kg

Time froce force force

Just before 6.4311.63 7311207 8.07x245
Just after 6.61+1.79 751%2.12 8.25+2.37
30mins after 6.63+1.85 7.40+2.08 811225
1hr after 6.70t1.78 7.54+2.04 8.33%2.13
2hrs after 6.69+1.86 7.53%2.03 827%214
24hrs after 6.57+1.77 7.00%251 8.01£2.03

T.C.: Tissue compliance
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Table 8. Correlation between modified Ashworth scale and tissue compliance

No. of D
M-Ash o, © Mean=+SD F-value unc'an
patients grouping
1.00 85 576+1.07" a®
2.00 105 6.251t1.20 . b
lkg 15.547
3.00 35 5.91x0.80 ab
4.00 42 7.30£1.80 c
1.00 8 6.55+1.08 a
2.00 105 6.90*£1.40 a
2kg 16.627
3.00 35 6.89+0.87 a
4.00 42 8.40%224 b
1.00 85 713%+1.14 a
3K 2.00 105 756141 19.778" a
£ 3m 35 770+1.04 ' a
4.00 42 9.30+2.44 b

1) Mean*SD of penetration in mm/kg froce by tissue compliance

2) The same letter are not significantly different by Duncan test

M-Ash: Modified Ashworth scale

* Statically significant value by the analysis of variance procedure (**x: p<0.001)
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Table 9. Correlation between patients’ characteristics and antispastic effect Dependent

Variable(51-S2)

Source SS;:;r: df Mean Sguare F P
Age 0.772 0.3 0.257 1.550 0.295
Group*Age 0.994 6 0.166 0.703 0.649
Sex 0.113 1 0.113 3.196 0.215
Group*Sex 0.071 2 0.035 0.149 0.862
Duration 1.405 3 0.468 2.737 0.130
Group*Duration 1.017 6 0.170 0.751 0.613
Finding 0.156 2 0.078 0.623 0.581
Group*Finding 0.499 4 0.125 0.510 0.729
Site 0.048 1 0.048 0.175 0.717
Group*Site 0.558 2 0.279 1.229 0.304
Area 0.034 1 0.034 0.015 0.914
Group*Area 0.463 2 0.232 1.004 0.376
Size 0.363 2 0.181 0.631 0.575
Group*Size 1.167 4 0.292 1.359 0.267
Group: EA, TENS and NMES group
S1: Modifed Ashworth scale at just before stimulation
S2: Modifed Ashworth scale at just after stimulation
Table 10. Correlation between modified Ashworth scale and antispastic effect
Modified Ashworth scale pI::i.e:tfs Mean +SD" F-value gz::;:z,
1 9 0.11*0.33 b
2 13 0.85%0.38 a
3 0.25+0.50 10499 b
4 0.00£0.00 b

1) Mean*SD by modified Ashworth scale(just before - just after)
2) The same letter are not significantly different by Duncan test

+. Statically significant value by the analysis of variance procedure (***: p<0.001)
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