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= Abstract=

Effect of Electrical Stimulation on Ankle Plantar Flexor
Spasticity in Cerebral Palsy

Chang |l Park, M.D.. Ji Cheol Shin, M.D., You Chul Kim, M.D.
Seong Woo Kim, M.D., Decg Young Kim, M.D. and Hye Jung Seo, M.D,

Department of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine
Yonsei University College of Medicine

Spasticity is one of the most troublesome problems in the management in cerebral palsy.
This study was conducted to observe the effects of the electrical stimulation therapy to
spasticity. 16 cerebral palsy children were treated with reciprocal electrical stimulation on
tibialis anterior and gastrocnemius for 6 weeks. Three times of assessments of spasticity,
before, immediately after and 24 hours after treatment were made for modified Ashworth
scale, passive range of motion, reflex excitability test, ankle T-reflex and gross motor
function measure.

The results were as follows:

1) After 6 weeks of electrical stimulation therapy, modified Ashworth scale, gain of the
reflex excitability test, amplitude of the ankle T-reflex were significantly reduced and the
passive range of motion and ankle dexterity were significantly increased(p<0.05), 2) The
reductions of spasticity were maintained for 24 hours 3) The functional improvement
masured by gross motor function measure could not be found. The reciprocal electrical
stimulation therapy was effective in the management of the spasticity in cerebral palsy
children. However we coul not find any functional improvement because the duration of
treatment was relatively short.
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Table 1. Types of Cerebral Palsy Patients

Type Number of cases
Spastic diplegia 3
Spastic quadriplegia 7
Spastic hemiplegia 3
Mixed 3
Total 16
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Fig. 1, Reflex excitability test on tibialis anterior
and gastrocnemius.
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Fig. 2. Reflex excitability gain and threshold
mesasurement using linear regression curve.
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Fig. 3. Ankle dexterity measurement during active
ankle movement.
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1) Modified Ashworth scale
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Aaa W 33graded) vld EAFHR 92g)
Al ZaskdtHp<0.05). A& F8 24417 9 gho
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e Aol Relx| ¢gta, 63 A& AF modified
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Table 2, Changes of Modified Ashworth Scale after Electrical Stimulation

Spastic muscle Before 2 weeks 6 weeks 24 hours later
Hip adductor 1.8£1.2 1.7x1.1 1.6+1.2 1.7+1.2
Knee flexor 1.8+0.8 1.0+05* 1.0£05* 1.1£0.6*
Ankle plantar flexor 33109 2.4409*% 1.8+0.8%* 2.211.0%

Values are mean tstandard deviation(degree) grade

*p value(vs. before measured value)<{.05
**5 value(vs. 2 weeks measured value)<0.05

Table 3. Changes of Passive Ankle Range of Motion after Electrical Stimulation

Before 2 weeks 6 weeks 24 hours later
Ankle dorsiflexion with knee extension 9.7+20.3 22.2+19.5* 26.9+17.0%** 225+18.1*
Ankle dorsiflexion with knee flexion 30.2+20.3 35.2+12.6% 386+ 10.9%* 37.2+151.5%
Ankle plantar flexion 394+ 83 40.8+ 5.4 406+ 5.5 408+ 54

Values are mean tstandard deviation(degree)
*p value(vs. before measured value)<0.05
* b value(vs. 2 weeks measured value}<0.05
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Table 4. Changes of Gross Motor Function Measure
after Electrical Stimulation

Before After

Lying and Rolling 76.4+£255 77.6+24.8

Sitting 58.7+42.8 60.1+41.5
Crawling and Kneeling 51.8+41.0 52.8141.0
Standing 32.6+40.0 34.11£39.7

Walking, Running and Jumping 18.4+29.0 19.44+30.6

Total 47.6+31.3 488+31.4

Values are mean:tstandard deviation(%).
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Fig, 4, Cjamges pf reflex frequency gain on gastroc-
nemius and tibialis anterior after electrical
stimulation therapy.

Values are mean +standard error
*p<0.05 *fimmediate: immediate after 6
weeks therapy.
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Fig. 5. Changes of reflex frequency threshold on
gastrocnemius and tibialis anterior after
electrical stimulation therapy. Values are
mean + standard error, NS not significant,
*immediate: immediate after 6 weeks thera-
Y.
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Fig. 6. Changes of ankle dexterity after electrical
stimulation therapy Values are mean+tstan-
dard error. *P<0.05, ™immediate: immediate
after 6 weeks therapy.
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Fig. 7. Changes of ankle T-reflex latency after elec-
trical stimulation therapy Values are mean+
standard error. *P<0.05, *immediate: imme-
diate after 6 weeks therapy.
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Fig, 8, Changes of ankle T-reflex amplitude after
electrical stimulation therapy Values are
mean tstandard error. *P<0.05, **immediate:
immediate after 6 weeks therapy.
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