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Objective: Botulinum Toxin A (BoNT-A) is one of the therapeutic methods for the spastic decrement
of the upper limb which appears from the patient after stroke. Decrement of stiffness is announced
from many studies, but the effect of functional improvement was few examined closely so far clearly.
The purpose of this study is to evaluate the effects of BoNT-A for the improvement of upper limb
function in post stroke spastic hemiplegia.

Method: Eleven chronic stroke patients (mean age 44.4 years) were included and injected BoNT-A
(Dysport®, Ipsen, UK) according to degree of stiffness of each individual. Motor assessment scale, Box
and Block test, Peg board test, Ashworth Scale, manual muscle test, Visual analogue scale, and subject
satisfaction were applied at the baseline, and 1 week, 1, 2 and 3 months after interventions. All subjects
were also submitted to ongoing rehabilitation therapy.

Results: Motor assessment scale results were statistically significant improvements at 1, 2 and 3 months
after intervention (p<<0.05). Also, statistically significant decreases in muscle tone as determined by
the Ashworth scale were found at 1 week, 1, 2 and 3 months after injections (p <0.05).
Conclusion: Botulinum Toxin A could derive the functional improvements as well as the tone reduction
of upper limb in post stroke spastic hemiplegia. (Brain & NeuroRehabilitation 2010; 3: 99-105)
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Table 1. Clinical Characteristics of Patients, Target Muscles and Dose of Botulinum Toxin A

Stroke duration Target muscle and BoNT-A dose Total
Pt Age Sex Diagnosis
(month) FDS FDP FPL FCR FcU Pr BB  dose
1 74 F Lt. ACA infarction 14 100 70 100 270
2 30 F Rt. Parietal ICH 10 150 150 50 150 150 100 750
3 21 M Lt. MCA infarction 7 150 150 50 150 150 100 750
4 47 M Rt. CR ICH 10 50 200 150 400
5 53 M Rt. F-T ICH 5 150 150 50 200 150 700
6 52 F Rt. F-T-P SDH 150 150 50 200 150 700
7 67 M Lt. CR infarction 5 50 200 100 50 100 500
8 16 F Lt. frontal ICH 97 150 150 50 150 100 100 700
9 21 M Lt. MCA infarction 11 150 150 50 150 150 100 750
10 49 F Rt. frontal ICH 36 150 100 50 150 150 100 300 1,000
11 58 F Lt. frontal ICH 107 50 25 150 150 125 500
Mean 44.4 M: 5, 28.1 1333 1429 495 163.6 1400 917 1750 6382
+SD +19.6 F: 6 +37.6 +354 +£189 £10.1 £323 +21.1 £204 =£109.0 £202.6

ACA: anterior cerebral artery, ICH: intracerebral hemorrhage, MCA: middle cerebral artery, CR: corona radiata, F-T: fronto-temporal, F-T-P:
fronto-temoporo-parietal, FDS: flexor digitorum superficialis, FDP: flexor digitorum profundus, FPL: flexor pollicis longus, FCR: flexor

carpii radialis, FCU: flexor carpii ulnaris, PT: pronator teres, BB: biceps brachii.
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Fig. 1. Changes for functional ability of affected upper limb. Each
bar represents a mean, and error bars represent standard deviation
of mean in each time. (A) Motor assessment scale, (B) Box and
Block test. (C) Peg board test. *p<0.05 compared with baseline.
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Table 2. Passive Movements and Muscle Tone Analysis using Modified Ashworth Scale

Baseline 1 week 1 month 2 month 3 month
Forearm pronator 1.2+0.9 0.1£0.3* 0.0£0.0* 0.0£0.0* 0.1£0.3*
Elbow flexor 1.940.5 0.7£0.5* 0.6+0.5* 0.8+0.6* 0.8+0.6*
Wrist flexor 2.3+1.0 0.3+0.5* 0.4£0.5* 0.5£0.5* 0.7+0.6*
Finger flexor 2.240.8 0.5+0.5* 0.410.5* 0.8£0.8* 1.1+0.7*
Thumb flexor 1.2+0.8 0.4+0.5 0.3+0.5 0.5+0.5 0.7+0.5
Values are mean+SD. *p<0.05 compared with baseline.
Table 3. Results for Active Movement Analysis According to Manual Muscle Test
Baseline 1 week 1 month 2 month 3 month
Forearm pronator 2.311.0 2.3£1.0 24+1.1 24£1.2 2.311.3
Elbow flexor 3.3£0.6 3.2+0.8 3.3+0.6 3.4+0.9 33+1.2
Wrist flexor 1.9+1.2 1.7+1.5 2.0£1.2 22+1.1 2.3%1.2
Finger flexor 2.2+1.1 2.3%1.1 2.3+0.9 2.840.6 2.7+0.8
Thumb flexor 2.0+1.1 2.1+1.2 22+1.2 22+12 2.3+1.0
Values are mean+SD.
Table 4. Subject Satisfaction after Botulinum Toxin A Injection O}, 3xte] AWtE 7|58 Pty = AR 7159

1 week 1 month 2 months 3 months
Very satisfied 2 4 2 1
Satisfied 6 3 6 5
Fair 2 2 1 3
Non-satisfied 1 2 2 2

Values are the number of patients.
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