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= Abstract =

Effects of Botulinum Toxin A Treatment in Cerebral Palsy

Gi-young Park, M.D.

Department of Rehabilitation Medicine, Samyook Rehabilitation Hospital

The purpose of this study is to evaluate the effects of intramuscular botulinum toxin A injection
in cerebral palsy. We studied 25 children with cerebral palsy(age 3 to 20 years old). Among
them, 14 children were spastic diplegia; 5 were athetoid quadriplegia; 3 were spastic hemiplegia;
and 3 were mixed type(spasticity and athetosis). Botulinum toxin A was injected into the target
muscle groups with electromyographic guidance. The dose was calculated in unit/body weight basis,
Followup assessments were performed at 1 and 3 months after injection, After injection, 11 out
of 16 children(68.8%) had a one-level improvement in ambulatory status. The passive range of joint
motion increased significantly after injection. Modified Ashworth scale decreased significantly after
injection, In 23 out of 25 children, there were a significant increase of the mean GMFM(gross
motor function measure) total score and mean GMFM scores for all dimensions at three months
after injection. There were the distant effects after injection in spastic diplegia. Jn conclusion,
botulinum toxin A tretment would improve the motor function and ambulatory status in cerebral
palsy by reducing hypertonicity, spasticity, dynamic contracture and athetoid movement.
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Patients’ Clinical Data

Cases Age(yrs){Sex Diagnosis Muscles injected (U[l]()g?:fuscle)

Adductor longus, 4.0

1 IM Spastic diplegi
/ pastic diplegia gastrocnemius 4.0
2 3M Spastic diplegia Gastrocnemius 3.0
3 IM Spastic diplegia Gastrocnemius 4.0
Adductor longus, 4.0

4 4M tic diplegi
/ Spastic diplegia medial hamstrings 4.0
5 4M Spastic diplegia Medial hamstrings 3.0
6 5M Mixed Gastrocnemius 35
7 5/F Spastic hemiplegia Gastrocnemius 3.5
Gastocnemius, 4.5

8 5F stic di i
/ Spastic diplegia medial hamstrings 4.5
9 6/F Spastic hemiplegia Gastrocnemius 3.0
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Gastrocnemius 4.0
10 7/F Spastci diplegi ’
! pastci. diplegia peroneus longus 1.0
1 7R Spastic hemiplegia Gastroctionius, 39
P pieg tibialis posterior 1.7
Gastrocnemius, 35
12 §M ic diplegi !
/ Spastic diplogia medial hamstrings 3.8
13 8/F Spastic diplegia Gastrocnemius 38
14 9/F Spastic diplegia Medial hamstrings 40
Gastocnemius, 3.0
15 9/M Mixed tibialis posterior, 3.0
medial hamstrings 1.0
16 1M Athet(-)ld _ ("ra:ﬂtocnemma';, 25
quadriplegia tibialis posterior LD
Gast! ius, 2.5
17 10/M Spastic diplegia ASHTOCTIETIUS
peroneus longus 1.0
18 11/M S/P Spastic diplegia Gastrocnemius 35
19 1M Athet(l)ld . Gastrocnemius, 3.0
quadriplegia pereneus longus 2.0
Gast ius, 1.
20 1/M Spastic diplegia astrocnemius 7
peroneus longus 0.7
21 12M Athetf)id . Tibiz.ilis poster.ior, 1.5
quadriplegia medial hamstrings 3.0
” 12/F Mixed Gastrocnemius, 1.6
peroneus longus 0.7
23 13/M Spastic diplegia Gastrocnemius 25
24 19/M Athel(-)id . Gastrocnemius, 1.7
quadriplegia peroneus longus L0
Athetoid srocnemi .
25 20M ct(‘n ‘ (:‘-a.src.)cncmlus_, 2.0
quadriplegia tibialis posterior 1.0
Table 1. Age and Sex Disiribution
| ! Ne. of cases(%)
Age(yrs) Total(%)
1) 18 3 M Bx Male Female
FAA AYEEE 34IH 204108 FFAHE g "5) : : oo
BOAZ 64 0|4 104 olebr} 9gesomes A O : ) 6:24'0;
Wtk AMRES dR 189O20%), A% TR@RO%) oo 5 0 2 80)
2.8 A7} gekok(Table 1).
Total 18(72.0) 7(28.0) 25(100.00

2) e M0 20 UE BXE

HAuy] Bfol npE BRI Azld oululsl
147(56.0%), F-A48 258 AAup|z} 53(200%),
A= Hobu] 5l E413e] Zz 39(12.0%)e)qlrt

(Table 2).
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7153 BTt 6940%)01g oMt FA 3NYF
A Ay B 9 Aed B 47 1y
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Azl & ghal 8k4E g oh(Table 3),

Table 2, Types of Cerebral Palsy

Types No. of cases(%)
Spastic diplegia 14( 56.00
Athetoid quadriplegia 5( 20,0y
Spastic hemiplegia 3( 12.0)
Mixed 3 12.00

Total 25(100.09

Table 3. Ambulatory Status before and after Injection

No. of cases(%)

Ambulatory status

HAAvj] #olellA Botulinum toxin A%] X287 393

9 FAHE % DAY +EF BASS #e

S HO /AR
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ol FAGE 4ole] A ALdAl Ho) agd 9H
ZHe A 363+75, FA 1Y L 550458, 30
YF 500582 FAF Frhsav e &8
STl FARE 106]9) gobrhe FAAH 395198,
FA UIEE 180467, 3MYE 1951768 4%
FANH2R foleA it Yk vl 2ol
FAL 289] GE AHA 2 FAF S
a2 FAHE 394105, T4 1INYE 168195, 3
MYFE 1841982 FAF EFATGH22 Fo)ulA
Z7}akeleH(Table 4).

5) FAIEE Ashworth scale

34 4 23 w4dvia] glol 2002] W Ashworth
saaled FAH 270]9 o0} 24 171Y 9 NYE
7t 158 FAF SAgH o2 gAsA i
tHTable 3).

Pofore _ After 3 months 6 FAIEE A BE5Y 5o 2
on-functional ambulator . . O EL g el MY g1
Functional ambulator 6( 24.0) 11( 44.0) A EEEE AT LEE 6 lo:g}o] 9:5‘(36'0%)’
Community ambulator  9( 36.0)  11( 440)  SL~904e] THEBOTeIGert F4 IALE o1
o] 4ol 89(32.0%), 71~807H0e] TH(280%)2 % 259
Total) PURO U0 2 2y AR RE SABelA WA £E%
Table 4. End Positions in Passive Range of Motion before and after Injection
No. of degree
Passive range of motion
Before After 1 month 3 months
Hip abduction(n=4)
with extension 363+ 75 55.0+ 5.8 500+ 5.8
with flexion 50.0+ 538 65.0:+ 58 60.0£ 5.8
Popliteal angle(n=10) 395+ 98 180 6.7 19.5+ 7.6*
Ankle dorsiflexion(n=28)
with extension 3914105 168+ 9.5* 184+ 0.8
with flexion 229+132 332+140* 355+£13.8*%

Values ate mean =+ SD.
*p<0.01
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Table 5. Ashworth Scale before and after Injection

No. of scale
Before After 1 month 3 months
Ashwotth
27104 S5+0.6* 54.0.6*
scale(0~4) 1.5+06 1.54.0.6

Values are mean=t SD.
*p<0.01

Table 6. Distribution of Gross Motor Function Measute
Score before and after Injection

No. of cases
Score
Before After 3 months

=60 I( 4.0) 1I{ 4.0
61~70 9( 36.0} 3 12.0)
71~80 4( 16.0) T{ 28.0)
81~90 7( 28.0) 6( 24.0)
9] < 4( 16.0) 8( 32.0
Total(%) 25(100.0) 25(100.0)

A% 371§ hEhlgleh(Table 6).
D FAEE % g9 RESY AS

AA FEFY Arrt S 2399 A4 &%
Y AFATe A4 76311334, FA 3AY
F R0+121o2 245 Zhgdor §oa7)
F7hetet. 4 A $5%E He Wi RE
FAel A FAF FANHoE Fohslola 53l 4
Zld ol Al 71k 24 F7bebglvk(Table 7).

8) ZAY oty olIM FALE AHSY

F el AAY onbul gotel ARATI
EOE EHE, ANPTH HBE FAF 2AS
DA e FVAY £BY THolH UAEAE
Vet R Table 8).

Table 7. Gross Motor Function Measure Score in 5 Dimen-
sions before and afier Injection

Score
Dimension
Befare Afiter 3 months

Lying and rolling 947+ 68  97.8+ 37+
Sitting 9454122 972+ 8.7*
Crawling and kneeling 928+ 7.3 948+ 57*
Standing 570246 68.0:122,2%
Walking, running, jumping 41.3+293 50.0129,0*
Total(%) 76.31+13.3 820+12.1*
*p<0.01

Table 8. Distant Effect after Injection in Spastic Diplegia

No. of degree
Angle(n=2)
Before  After 1 month 3 months

Popliteal 275 20.0 200
Ankle dorsiflexion

with extension 200 30.0 30,0

with flexion 400 52,5 50.0
Values are mean.
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