
Annals of PIMS                     ISSN:1815-2287 

Ann. Pak. Inst. Med. Sci. 2017          95 

 
Arm Motor Function After Botulinum Toxin-A 
Injection and Physiotherapy in Post-Stroke Hand 
Dystonia 

Muhammad Umar1, Tahir Masood2, Mazhar Badshah3 

A u t h o r ` s   
A f f i l i a t i o n  

1Head of Physiotherapy department, 
Holy Family Hospital, Rawalpindi  
2Associate Professor, Isra Institute 
of Rehabilitation Sciences, Isra 
University Islamabad Campus 
3Associate Professor, Department of 
Neurology, Pakistan Institute of 
Medical Sciences Islamabad 
A u t h o r  C o n t r i b u t i o n  
1,3 Conceptualized. Data collection. 
Drafting 
2 Supervised , Conceived the topic of 
research, designed the study, 
Manuscript writing  

H o w  t o  C i t e  t h i s  
M a n u s c r i p t  

Umar M, Masood T, Badshah M. Arm 
Motor Function After Botulinum Toxin-
A Injection and Physiotherapy in Post-
Stroke Hand Dystonia. Ann. Pak. Inst. 
Med. Sci. 2017; 13(1):95-98. 

Funding Source: Nil 
Conflict of Interest: Nil 
Address of Correspondence 
physioumar@gmail.com 
 
 

A B S T R A C T  
Objective: To determine the effects of botulinum toxin A and physiotherapy (task-
specific training) on motor function of upper extremity and quality of life in patients 
with post-stroke focal hand dystonia. 
Methodology: Repeated-measures, single group pretest-posttest study was 
carried out on 23 patients recruited through nonprobability purposive sampling. All 
the patients received Physiotherapy (Task Specific training) preceded by 
botulinum toxin A (BoNT A) injection. The task-specific training was carried out 
three times a week for the duration of one hour per session, for a period of 8 
weeks. The data were collected at baseline, after 4 weeks and 8 weeks of 
intervention using Wolf Motor Function Test (WMFT) and Stroke Specific Quality 
of Life Scale (SS-QOL). Repeated measures ANOVA was used to evaluate 
treatment-induced changes. 
Results: Mean age of patients was 43.57±10.94 years. 15(71.4%) patients were 
male and 6 (28.6%) were female. Significant improvements were noted in Wolf 
motor function test and quality of life after 8 weeks of intervention with P value < 
0.001. Week-wise comparisons of means of Wolf motor function test and SS-QOL 
showed significant improvement after 4 weeks and 8 weeks of intervention (P 
<0.001). 
Conclusion: It is concluded that botulinum toxin A followed by task-specific 
training significantly improves the function of upper extremity and quality of life 
among patients of focal hand dystonia. 
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Introduction  

Focal dystonia is a very disabling movement disorder that 
not only affects the function of hand but also the 
functional independence of the patient. It is one of the 
major forms of dystonia that can affect any part of the 
body. Most commonly affected areas of the body by 
dystonia are neck-(cervical dystonia), eyelids 
(blepharospasm), and hand (either focal hand dystonia or 
task-specific dystonia).1 Among all movement disorders 
that develop after stroke, dystonia is the second most 
prevalent, with chorea being the first. The onset of 
dystonia after stroke is usually delayed.2 Spastic dystonia 
is another term that is used in literature for tone 
disturbances that develops after stroke. It results from the 

continuous activity of muscles even at rest without any 
precipitating factor. This muscle overactivity can be 
noticed in any chronic case of spastic paresis, where 
spastic dystonia not only causes the deformation of 
different joints and development of fixed postures but 
also affects the personal and social life of the patient 
affecting their quality of life. Post-stroke dystonia can 
occur in different forms depending upon the area of the 
brain is affected.3 Dystonia can occur with involvement 
of different brain areas like thalamus, putamen, globus 
pallidus, caudate and midbrain affecting thalamocortical 
loop and thus causes remapping in the brain leading to 
maladaptive neuroplasticity.4 
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A narrative review on different treatment regimens 
available for dystonia showed that a wide range of 
treatment strategies are available regarding the treatment 
of focal dystonia like behavioral therapy, sensory 
training, intensive practice, immobilization, biofeedback, 
brain stimulation therapy(deep brain stimulation by 
transcranial direct current stimulation and transcranial 
magnetic stimulation).5 Above all the treatment of choice 
especially in post-stroke focal dystonia causing functional 
disability was the use of botulinum toxin type A (BoNT-
A). 4, 6 Among all the therapeutic techniques used in 
neurological rehabilitation, task-specific training was 
found to be very effective. It involves direct participation 
of the patient in the rehabilitation regimen. When patient 
is actively involved with suitable number of repetitions of 
a specific task, it is believed to develop neural plasticity 
and thus cause an improvement in the function of the 
person.7, 8   
Different treatment regimens were found to be effective 
for treating focal hand dystonia, BoNT- A being the 
standard one but when administered alone is required to 
be injected at intervals which makes it an expensive 
option.1 Keeping this in mind, the current study was 
designed to determine effects of BoNT-A when followed 
by task-specific training on arm motor function and 
quality of life in patients with post-stroke focal hand 
dystonia.  

Methodology 
A single group pre-test post test study was conducted in 
Holy Family Hospital, Neurocounsel, and Chambelli 
Rehabilitation Center. A sample of 23 patients was taken 
fulfilling the inclusion and exclusion criteria using 
nonprobability purposive sampling technique. The 
patients having the first episode of stroke, with a post-
stroke duration of 6 months, having focal dystonia of 
hand causing a decrease in functional and activities of 
daily living were enrolled in the study. Patients with 
significant upper limb impairment for reasons other than 
stroke, pregnant or lactating women and others likely to 
interfere with rehabilitation or outcome assessments, e.g. 
patients with other conditions were excluded from the 
study. 
A proper written consent was sought at the time of 
enrollment. All the patients received Physiotherapy (Task 
Specific training); a specialized physiotherapy plan along 

with botulinum toxin A (BoNT-A). The task-specific 
training was carried out three times a week for the 
duration of one hour per session, for a period of 8 weeks. 
The data were collected at baseline, after 4 weeks and 8 
weeks of intervention using Wolf Motor Function Test 
(WMFT) and Stroke Specific Quality of Life Scale (SS-
QOL). WMFT quantifies the motor ability of upper 
extremity through functional tasks and activities in 120 
seconds per task. The modified WMFT was used in the 
study consisting of 17 items having three parts namely: 
time, functional ability and strength. This test uses an 
ordinal 6 point scale with “0” defining no attempt and “5” 
defining the normal movement. The data was analyzed 
using SPSS version 21. Two patients were dropped from 
the study so statistical analysis was applied only on 21 
patients. Normality of data was checked by Shapiro Wilk 
test and histogram plotting. Repeated measures ANOVA 
was applied to check the difference in means from 
baseline to week 8 and Post Hoc Bonferroni analysis was 
used to analyze changes between different weeks. All 
tests were carried out with the level of significance as 
5%. The correlation was also sought between WMFT and 
SSQOL, using Pearson product-moment correlation 
coefficient. 

Results 
Mean age of patients was 43.57±10.94 years. 15(71.4%) 
patients were male and 6 (28.6%) were female. Patients 
with left brain involvement were 17(81%) and right brain 
involvement were 4(19%). 13(61.9%) patients suffered 
from an ischemic stroke and 8 (38.1%) suffered from a 
hemorrhagic stroke. 
Repeated measures ANOVA showed a significant 
difference in Wolf motor function test and SS-QOL over 
the time. In Wolf motor function test, mean was 
32.57±7.75 at baseline, 38.56±7.33 after 4 weeks of 
intervention and 41.95±8.47 after 8 weeks of intervention 
with P value < 0.001, similarly for SS-QOL scale, mean 
100.43±21.79 was at baseline, 121±25.92 after 4 weeks 
of intervention and 150.95±38.13 after 8 weeks of 
intervention with P value < 0.001. 
Post Hoc Test (Bonferroni) was applied to evaluate the 
variations in different weeks in both wolf motor and SS-
QOL scales, significant differences were observed 
between the weeks (P <0.001) the details of their results 
are provided in table I and II . 

Table I: Post Hoc Test showing week-wise comparison of Wolf motor function test from baseline to week 8 

Week durations Mean±SD Mean±SD Mean Difference P value 
0-4 weeks 32.57±7.75 38.56±7.33 5.99 0.000*** 

4-8 weeks 38.56±7.33 41.95±8.47 3.39 0.000*** 

0-8 weeks 32.57±7.75 41.95±8.47 9.38 0.000*** 
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A significant positive correlation was found between the 
wolf motor function test and stroke-specific quality of life 
(P < 0.001) at baseline, after 4 weeks and 8 weeks of 
intervention (Table III).  
Table III: Correlation between WMFT and SS-QOL at 
baseline, after 4 and 8 weeks of intervention 
Correlation  Correlation 

Coefficient 
P value 

WMFT and SS-QOL at baseline 0.94 0.000*** 
WMFT and SS-QOL at week 4 0.89 0.000*** 

WMFT and SS-QOL at week 8 0.79 0.000*** 
WMFT= Wolf Motor Function Test 
SS-QOL= Stroke specific quality of life 

Discussion 
The current study showed improvements in hand function 
and quality of life after being treated with BoNT-A and 
task-specific training for 8 weeks, significant 
improvements were noted after 4 and 8 weeks of 
intervention. According to a review by Simpson et.al 
botulinum can be used for the treatment of focal upper 
extremity dystonia as it causes significant improvements 
in different types of movement disorders including focal 
upper extremity dystonia.9 Lungu et al did a retrospective 
study and evaluated outcomes for 10 years follow-up and 
reported that botulinum was effective for focal hand 
dystonia even with a follow-up of 10 years with regular 
administration of botulinum toxin in different amounts in 
different muscles of the arm.10  However, both of these 
studies have just discussed effects of botulinum without 
focusing on exercise therapy. In the current study, task-
specific training was provided in addition to botulinum 
toxin that has shown significant results even after 4 
weeks of intervention and then keep on improving till 8 
weeks of intervention (P value<0.001). 
A review by Zeuner et al showed that dystonia whether it 
is primary or secondary, it develops due to abnormal 
cortical reorganizations so they recommended that 
although botox is standard therapy for focal hand 
dystonia, attention must be provided to sensory and 
motor training programmes that can develop new 
pathways by neuroplasticity. In this way, cortical areas of 
the brain can be effectively trained.11 In the current study, 

task-specific training has been used for this purpose along 
with botulinum injection and significant results were 
reported after 4 and 8 weeks of intervention. 
Sawaki et al did an interventional study on subacute 
stroke patients who were provided with constraint-
induced movement therapy for 2 weeks and recorded 
outcomes at baseline, after 2 weeks of intervention and 
then a follow-up reading after 4 months. The patients 
practiced different tasks with progression in difficulty as 
training progresses and they reported significant 
improvements on Wolf motor function test after 2 weeks 
and retention of improvement after 4 months.12 Although 
they have not addressed post stroke focal dystonia of 
hand in their study and used constraint on unaffected 
hand but their population was of subacute stroke patients 
and tasks were also similar like grasping, manipulation of 
objects of different shapes in hand and they have used 
intense task-specific training so their study somehow 
supports the result of current study. 
In a narrative review by Cogiamanian et al, it was 
highlighted that although pharmacological treatment of 
dystonia is available, several other therapies are also 
available that can increase the function of hand in a 
patient of focal hand dystonia and intensive practice of 
different tasks is one of them. They reported that if 
different therapies like the intensive practice of different 
tasks are incorporated in rehabilitation programme with 
pharmacological treatment like botulinum, they can cause 
massive improvements within shorter periods of time and 
with less dose of pharmacological therap..5 In the current 
study, a similar combination of a pharmacological and 
nonpharmacological intervention was used i.e. BoNT-A 
and task-specific training and significant improvements 
were noted. 
Different studies have shown improvements in quality of 
life in dystonic patients after receiving botox or task-
specific training and all of these studies associated this 
increase in quality of life with increased function of hand 
after therapies.7, 13, 14 The improvement in the quality of 
life in the current study as shown by mean differences of 
SS-QOL across different weeks might have occurred due 
to improvement in hand function. 

Table II:  Post Hoc Test showing week-wise comparison of Stroke Specific Quality of Life(SS-QOL) Scale from 
baseline to week 8 
Week durations Mean±SD Mean±SD Mean Difference P value 

0-4 weeks 100.43±21.79 121±25.92 20.57 0.000*** 
4-8 weeks 121±25.92 150.95±38.13 29.95 0.000*** 
0-8 weeks 100.43±21.79 150.95±38.13 50.52 0.000*** 
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Limitations of study include, single group study without 
any control group for comparisons, unequal gender 
distribution and lack of long follow-up to see whether 
effects were retained or lost or have worsened over the 
time. It is recommended that future studies should be 
conducted addressing the limitations of the current study. 
Disclaimer: This research is part of PhD project at ISRA 
Institute of Rehabilitation Sciences, ISRA University 
Islamabad. 

Conclusion 
It is concluded that botulinum toxin A followed by task-
specific training significantly improves the function of 
upper extremity and quality of life among patients with 
focal hand dystonia.  
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