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Botulinum Toxin A Treatment for the Improvement of Hand Function
in Spastic Hemiplegia

Gi-Young Park, M.D.

Department of Rehabilitation Medicine, Keimyung University College of Medicine

Objective: The purpose of this study is to evaluate the effects of intramuscular botulinum toxin
A injection for the improvement of hand function in spastic hemiplegia.

Method: We have studied 8 patients with spastic hemiplegia. Botulinum toxin A was injected
into target muscles with electromyographic guidance. Before injection, muscle activity patterns
were evaluated by dynamic electromyography. Follow-up assessments were performed at three
months after injection.

Results: There were continuous activity patterns in all dynamic electromyography of target
muscles. Dynamic electromyography of antagonist muscles in five patients showed normal phasic
activity pattern but it showed absent pattern in other three patients. Mean modified Ashworth
scale decreased significantly after injection. There were an improvement in functional
classification and a significant increase of mean scores of unilateral hand skills after injection
in patients with normal phasic pattern of antagonist muscles.

Conclusion: Botulinum toxin A can improve the impaired hand movement and function in
spastic hemiplegia by reducing spasticity and contracture of the target muscles in cases of normal
phasic activity in antagonist muscles and continuous activity in target muscles.

Key Words: Botulinum toxin A, Spastic hemiplegia, Hand function, Dynamic electromyography
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Table 1. Grading of Unilateral Hand Skills

Hand skills

Score

1. Grasp of film capsule(score only one)

Wrist remained flexed

Primitive squeeze 1
Palmar 2
Radial-palmar 3
Radial-digital 4

Wrist extended or mid-range
2

3
4
5

2. Prehension of pierce of 1/2” wooden bead (score only one)

Inferior scissor
Inferior pincer
Pincer
Tripod

3. Manipulation (score 2 for each skill or O if unable)

Pokes with index finger
Shakes film capsule
Inverts film capsule without trunk movement

AW N~

4. Release of film capsule (score only one or O if unable)

Wrist remained flexed

Release against surface 1

Release into large container 2
(1 liter ice-cream tube)

Release into small container 3
(100g jar)

Wrist extended or mid-range
2
3
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Table 2. Patient Characteristics, Target Muscles, and Botulinum Toxin A Dose

Patient no. Age (yrs)/Sex Diagnosis Target muscles Dose (Unit/muscle)

1 7/F Cerebral palsy, Flexor carpi radialis 13

Lt. spastic hemiplegia Flexor carpi ulnaris 13

Pronator quadratus 14

2 8§/M Brain tumor, Flexor carpi radialis 25

Lt. spastic hemiplegia Flexor carpi ulnaris 25

3 9/M Cerebral pasy, Adductor hallucis 10
Lt. mixed hemiplegia

4 15/M Cerebral infarction, Flexor digitorum profundus 50

Rt. spastic hemiplegia Flexor digitorum superficialis 50

5 20/F Traumatic brain injury, Flexor digitorum profundus 50

Rt. spastic hemiplegia Flexor digitorum superficialis 50

6 21/M Cerebral palsy, Flexor digitorum profundus 50

Lt. spastic hemiplegia Flexor digitorum superficialis 50

7 28/F Brain tumor, Flexor carpi radialis 50

Rt. spastic hemiplegia Flexor carpi ulnaris 50

8 43/M Cerebral infarction, Flexor digitorum profundus 50

Rt. spastic hemiplegia Flexor digitorum superficialis 50
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Table 3. Pattern of Dynamic Electromyographic Activity

Muscle activity pattern

Muscle

Normal Inappropriate Continuous Absent
Target 0 0 8 0
Antagonist 5 0 0 3

Values are number of cases

Table 4. Modified Ashworth Scale Before and After Botu-
linum Toxin A Injection

Before After 1 month 3 months

MAS" 3.4+0.7 1.0+0.0* 2.0£0.5*

Values are mean+S.D.
*p<0.01
1. MAS: Modified Ashworth scale
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Table 5. Functional Classification of Hand Before and
After Botulinum Toxin A Injection

No. of cases

Functional classification

Before  After 3 months
Excellent 0 0
Good 0 4
Fair 4 1
Poor 4 3
Total 8 8

Table 6. Scores of Hand Skills Before and After Botuli-
num Toxin A Injection

.. Scores of hand skills
Muscle activity

patterns in antagonist

Before After 3 months
Normal (n=5) 8.2+4.0 15.0+2.2*
Absent (n=3) 33£1.2 4.0+1.7

Values are mean+S.D.
*p<0.01
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