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= Abstract =

Effects of Botulinum Toxin A Therapy on Gastrocnemius
in Spastic Cerebral Palsied Children

Chang Il Park M.D., Eun Sook Park M.D., Ji Cheol Shin M.D.
Seong Woo Kim M.D., Deog Young Kim M.D. and Jae Gi Ahn M.D.

Department of Rehabilitation Medicine, and Reserach Institute of Rehabilitation Medicine,
Yonsei University College of Medicine

Objectives: The aim of this study was to assess the changes of the spasticity and gait pattern
after botulinum toxin A injection on the gastrocnemius muscle.

Method: Thirty five legs of twenty-six ambulatory cerebral palsy children aged from two to
sixteen year old were treated. Botulinum toxin A (Allergan, USA) from 2 to 8 U/Kg bodyweight
was injected on the gastrocnemius without sedation and electromyographic guidance. The modi-
fied Ashworth scale, the reflex excitability test were used for the assessment of spasticity. The
changes of gait pattern were collected using 6 camera VICON system. All assessments were
measured before and at two weeks after injection.

Results: 1) The modified Ashworth scale of ankle plantar flexor improved significantly. 2)
The reflex excitability test result decreased significantly in gain. 3) The kinematic data showed
significant improvements in sagittal plane of the ankle at two weeks after injection. The children
with the genu recurvatum showed improvement in sagittal plane of the knee and those with the
crouch gait didn’t show aggravation of gait pattern after the injection.

Conclusion: The intramuscular botulinum toxin A injection reduced the spasticity and
improved the gait pattern in the cerebral palsied children with ankle plantar flexor spasticity.

Key Words: Botulinum toxin, Spasticity, Cerebral palsy, Gastrocnemius
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Table 1. Comparison of Modified Ashworth Scale bet-
ween before and after the Injection of
Botulinum Toxin A (n=35 legs)
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Table 3. Changes of Gain and Threshold on Gatrocnemius
for Reflex Excitability Test after Injection of
Botulinum Toxin (n=26 legs)

Spastic muscles Before After Before After
Hip adductor 1.241.1 1.1£1.0 Gain (mV/Hz) 10.417.5 7.5%4.1*
Knee flexor 0.8+0.7 0.7+0.6 Threshold (Hz) 1.2+0.4 1.4£0.7
Ankle plantar flexor 3.0+0.8 1.9£1.0*

Values are meantstandard deviation (grade).
*p value < 0.01

Table 2. Comparison of Passive Range of Motion of An-
kle before with after the Injection of Botulinum
Toxin A (n=35 legs)

Before After
Ankle dorsiflexi ith
e dorstexion wi 45198  16.7+14.0%
knee extension
Ankle dorsiflexi ith
rice dorsiiexion With - 375157 28.4+15.4%
knee flexion
Ankle plantar flexion 39.4+8.3 40.8+5.4

Values are meantstandard deviation (degree).
*p value < 0.01
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Values are meanz+standard deviation.
*p value < 0.01

Table 4. Changes of Latency and Amplitude of Ankle
T-Reflex after Injection of Botulinum Toxin

(n=26 legs)
Before After
Latency (msec) 14.9+4.7 15.0+5.1
Amplitude (mV) 3.6+2.4 2.3+1.1*

Values are meantstandard deviation.
*p value < 0.01
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Table 5. Changes of Temporospatial data of Gait after In-
jection of Botulinum Toxin A (n=35 legs)

Before After
Speed (m/sec) 0.7+£0.3 0.7+0.3
Step length (cm) 33.3%12.5 32.1+12.5
Cadence (steps/min) 121.7+43.1 124.2+32.5
Single support time (%)  30.4+7.0 30.615.9
Double support time (%) 39.4+t14.7 38.2+11.4

Values are mean+standard deviation.
*p value < 0.01

Table 6. Changes of Ankle Sagittal Kinematic data after
Injection of Botulinum Toxin A (n=35 legs)

Before After

Ankle DF” angle

> 57111 -02+9.7*
at IC7(, )
Peak ankle DF" angl
oy e 69+103  13.4+7.4%
during ST” phase(, )

1)

Peak ankle DE™ angle 2274188  -15.1411.9%
at toe-off(, )
Peak ankle DF"” angl
e e 544102 22+102%
during SW? phase(. )

Ankle DF" angl
e o aee 8695  -15+100%

at 98% GCV(, )

% GC” at peak
b 30.7421.7  27.6%18.5

ankle DF’(%)

% GC” peak ankle PF(%) 67.7+18.1  72.3+13.4

Values are meantstandard deviation.

1. DF: dorsiflexion, 2. IC: initial contact, 3. ST: stance phase,
4. SW: swing phase, 5. GC: gait cycle, 6. PF: plantar flexion
*p value < 0.01
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Fig. 1. Changes of ankle kinematic data after botulinum
toxin injection.
pre-injection
age-matched mormal

post-injection
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Table 7. Changes of Knee Sagittal Kinematic Data with
Genu Recurvatum after Injection of Botulinum
Toxin A (n=17 legs)

Before After
Knee angle at IC” (, )  259%9.1 323193
Minimal kn 1
. e 47555 1.0£63*
during ST~ phase (, )
Maximal kn 1
ax%ma 36)6 angle 57.7+10.7 53.4%10.1
during SW” phase (. )
% GC" at minimal
36.7+12.4  38.9%10.1
knee angle (%)
% GC” at maximal
81.6+5.4 82.0+7.2

knee angle (%)

Values are meantstandard deviation.

1. IC: initial contact, 2. ST: stance phase, 3. SW: swing,
4. GC: gait cycle

*p value < 0.01

Table 8. Changes of Knee Sagittal Kinematic Data with
Crouch Gait Pattern after Injection of Botulinum
Toxin A (n=10 legs)

Before After
Knee angle at IC” (, ) 41.6+182 34.4%122
Minimal knee angle
. 2) 28.2+6.7 12.9+13.7*
during ST” phase (. )
Maximal knee angle
. 3) 71.0+11.6  65.0+7.8
during SW™ phase (. )
% GC at minimal
33.6+184 36.4%10.8
knee angle (%)
4) .
% GC” at maximal 708437 19.446.7

knee angle (%)

Values are mean+standard deviation.

1. IC: initial contact, 2. ST: stance phase, 3. SW: swing,
4. GC: gait cycle

*p value < 0.01
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Fig. 2. Changes of knee kinematic data in children with
genu recurvatum after botulinum toxin injection.
pre-injection post-injection

age-matched mormal

7

Fig. 3. Changes of ankle kinematic data in children with

crouch gait after botulinum toxin injection.
pre-injection post-injection
age-matched mormal
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Table 9. Changes of Hip and Pelvis Sagittal Kinematic
Data after Injection of Botulinum Toxin A

(n=35 legs)
Before After
Hip Angle at IC” (, )  455t10.8  43.5:7.4
Minimal hi 1
At 1p angle 165105 -2.2+10.7*
during ST phase (. )
Maximal hip angle
. " 537+11.1  47.6%8.6*
during SW” phase (, )
GC? at minimal
% GC” at minima 533£62  53.7:85
hip angle (%)
4) s
% GC at maximal 93.5£3.8  94.6+3.1
hip angle (%)
Maximal pelvis 20351  19.1+65

tilt angle (%)

Values are meantstandard deviation.

1. IC: initial contact, 2. ST: stance phase, 3. SW: swing,
4. GC: gait cycle

*p value < 0.01
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Fig. 4. Changes of hip kinematic data after botulinum
toxin injection.
pre-injection
age-matched mormal

post-injection
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