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Research Article 

 

Abstract 
Background: Different techniques for management of spasticity have been proposed, including 

positioning, splinting and casting, cryotherapy and electrical stimulation, most of them have little 

evidence to support their application. This study aims at studying the therapeutic effect of botulinum 

toxin injection in patients with spasticity of different etiologies, recruited from the Neurology 

outpatient clinic of Minia University Hospital, using different evaluation tools. Methods: Thirty four 

patients (15 males, 19 females) were included in the period between October, 2022 and January, 2023. 

Their age ranged from 6 to 62 years, suffering from different upper motor neuron syndromes. Patients 

were subjected to history taking and neurological examination. Patients were evaluated by Modified 

Ashworth Scale, Barthel Index and Cochin Scale just before injection, 6 and 12 weeks after injection. 

Results: According to the three used evaluation tools, patients showed highly significant 

improvement when examined in the 2
nd 

visit (6 weeks after injection) in comparison with the 1
st 

visit 

(just before injection). Improvement continued significantly also when patients examined in the 3
rd 

visit (12 weeks after injection) in comparison with the 1
st 

visit. But the difference in improvement 

between the 3
rd 

and 2
nd 

visits was not statistically significant. Conclusion: Botulinum toxin is 

recommended in treatment of spasticity. It was simple, effective and safe.  
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Introduction 
Different techniques for management of 

spasticity have been proposed, including 

positioning, splinting and casting, 

cryotherapy and electrical stimulation, most 

of them have little evidence to support their 

application 
(1)

. The main aim in treatment of 

spastic muscles is to maintain their length to 

allow adequate positioning of limbs and 

prevent soft tissue shortening 
(2)

. Botulinum 

toxin blocks the release of acetylcholine from 

nerve ending to muscle, therefore the muscle 

relaxes 
(3)

. Improvement of spasticity after 

botulinum toxin injection starts within 3-7 

days and can persist for 2-6 months. Repeated 

injections are usually needed 
(4)

. This study 

aims at studying the therapeutic effect of 

botulinum toxin injection in patients with 

spasticity of different etiologies, recruited 

from the Neurology outpatient clinic of Minia 

University Hospital, using different 

evaluation tools.  

 

Patients and methods 
Thirty four patients (15 males, 19 females) 

were included in the period between October, 

2022 and January, 2023. Their age ranged 

from 6 to 62 years, suffering from upper 

motor neuron syndromes based on clinical 

and radiological data. Patients’ diagnoses 

included (stroke, cerebral palsy "CP", 

hereditary spastic paraparesis "HPS" and 

others e.g. multiple sclerosis "MS" and post 

encephalitic). They were recruited from the 
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Neurology outpatient clinic in Minia 

University Hospital. Patients with rapidly 

progressive disorders and patients with 

associated extrapyramidal movements were 

excluded. All patients were subjected to full 

history taking, general examination and 

meticulous neurological examination. All 

patients were evaluated by Modified 

Ashworth Scale for the degree of muscle 

spasticity 
(5)

, and Barthel Index for activities 

of daily living 
(6)

. Fourteen patients with hand 

spasticity were evaluated also by Cochin 

Scale of hand function
(7)

. Evaluation has been 

done just before injection, 6 and 12 weeks 

after injection. The used preparation of 

botulinum toxin was botulinum toxin type A 

(BTX-A) “BOTOX®”. BOTOX was 

administered in doses ranging from 50-300 

units according to each patient’s individual 

pattern of spasticity.  

 

Statistical Analysis:  

Data were statistically described in terms of 

mean ± standard deviation (± SD). 

Comparison of numerical variables within 

group was done using Wilcoxon signed rank 

test for paired (matched) samples. P values 

less than 0.05 was considered statistically 

significant. All statistical calculations were 

done using computer programs SPSS 

(Statistical Package for the Social Science; 

SPSS Inc., Chicago, IL, USA) version 20 for 

Microsoft Windows.  

 

Ethical Approval 

The research was conducted after the 

approval of the Ethical Review Committee of 

Faculty of Medicine, Minia University 

(Approval No. 653/2023). All patients (or  

their 1
st
 degree relatives) signed an informed 

consent before the intervention clarifying 

advantages, disadvantages, and possible 

complications.  

 

Results  
Thirty four patients (15 males and 19 

females) ranging in age between 6 to 62 years 

old, with a Mean ± SD of (18.69 ± 15.35), 

were included. The duration of illness ranged 

from 6 months to 28 years. Our 34 patients 

were of different diagnoses (CP 15 patients, 

HSP 10 patients, stroke 6 patients, 2 patients 

with MS and one patient post encephalitic). 

The overall injected muscles were counted 

132 muscles, distributed into (Flexor 

digitorum superficialis 13, flexor digitorum 

profundus 8, pronator teres 9, pronator 

quadratus 5, flexor pollicis longus 7, flexor 

pollicis brevis 5, flexor carpi ulnaris 6, flexor 

carpi radialis 5, biceps 2, gastrocnemius 37, 

soleus 29 and quadriceps 6). The number of 

muscles injected in each patient ranged from 

one muscle to nine muscles, with Mean ± SD 

of (3.88 ± 1.93). The procedure was simple 

and no side effects have been reported.  

 

According to Modified Ashworth Scale, 

Barthel Index and Cochin Scale, patients 

showed highly significant improvement when 

examined in the 2
nd 

visit (6 weeks after 

injection) in comparison with the 1
st 

visit (just 

before injection). Improvement continued 

significantly also when patients examined in 

the 3
rd 

visit (12 weeks after injection) in 

comparison with the 1
st 

visit. But the 

difference in improvement between the 3
rd 

and 2
nd 

visits was not statistically significant. 

(Tables 1, 2 and 3) (Figures 1, 2 and 3)  

 
 

Table 1: Modified Ashworth Scale 

 

 

MAS 1 

N = 132 

MAS 2 

N = 132 

MAS 3 

N = 132 

 

P 1 

 

P 2 

 

P 3 

Mean ± SD Mean ± SD Mean ± SD 

2.98 ± 0.96 1.31 ± 1.16 1.22 ± 1.09 <0.0001** 0.736 <0.0001** 

MAS: Modified Ashowrth scale, MAS 1 = pre-injection evaluation, MAS 2 = 6 weeks after 

injection evaluation, MAS 3 = 12 weeks after injection evaluation, P 1= P value between 

MAS 1 & MAS 2, P 2 = P value between MAS 2 & MAS 3, P 3 = P value between MAS 1 & 

MAS 3 
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Figure (1): Modified Ashworth Scale 

 

Table (2): Barthel index 

 

Barthel 1 

N = 34 

Barthel 2 

N = 34 

Barthel 3 

N = 34 

 

P 1 

 

P 2 

 

P 3 

Mean ± SD Mean ± SD Mean ± SD 

89.56 ± 14.89 91.91 ± 11.87 92.65 ± 11.43 0.013* 0.507 0.008** 

Barthel1 = pre-injection evaluation, Barthel 2 = 6 weeks after injection evaluation, Barthel 3 

= 12 weeks after injection evaluation, P 1= P value between Barthel 1 &Barthel 2, P 2 = P 

value between Barthel2 &Barthel 3, P 3 = P value between Barthel 1 &Barthel 3 
 

 
Figure (2): Barthel Index 
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Table (3):  Cochin Scale 

 

Cochin 1 

N = 14 

Cochin 2 

N = 14 

Cochin 3 

N = 14 

 

P 1 

 

P 2 

 

P 3 

Mean ± SD Mean ± SD Mean ± SD 

55.57 ± 11.46 36.86 ± 11.83 34.57 ± 9.15 <0.0001** 0.726 <0.0001** 

Cochin 1 = pre-injection evaluation, Cochin2 = 6 weeks after injection evaluation,Cochin 3 = 

12 weeks after injection evaluation, P 1= P value betweenCochin 1 &Cochin2, P 2 = P value 

between Cochin2 &Cochin3, P 3 = P value betweenCochin 1 &Cochin 3 

 

 
Figure (3): Cochin Scale 

      

 
Discussion 
We conducted this study aiming at evaluating 

the therapeutic effect of botulinum toxin 

injection (BOTOX) in patients with spasticity 

of different etiologies. Improvement was 

evaluated by Modified Ashworth Scale for the 

degree of muscle spasticity
(5)

, Barthel Index 

for activities of daily living 
(6)

 and Cochin 

Scale of hand function 
(7)

 just before injection, 

6 and 12 weeks after injection. It was 

important for us to make sure that 

improvement in patients was significant, not 

only regarding the degree of muscle spasticity 

but also in patients’ activities of daily living 

and their hand function.  

 

Modified Ashworth Scale has been chosen as 

it was the cornerstone used to assess 

improvement in the degree of spasticity by 

botulinum toxin injection in many previous 

studies 
(8, 9, 10, 11, 12, 13, 14, 15 and 16)

.  

We also used Barthel Index to evaluate 

improvement in activities of daily living. 

Barthel Index has been used to assess 

improvement after botulinum toxin injection 

by Bakheit et al., (2001); Intiso et al., (2014); 

Tao et al., (2015) 
(8, 12, 14)

.  

 

We also evaluated improvement in hand 

function after botulinum toxin injection using 

Cochin Scale. That was in agreement with Gil 

et al., (2018) who used Cochin Scale to assess 

improvement in hand function after botulinum 

toxin injection
 (17)

.  

 

In our study we included patients with 

spasticity due to upper motor neuron 

syndromes of different etiologies including  

https://pubmed.ncbi.nlm.nih.gov/?term=Bakheit+AM&cauthor_id=11784339
https://pubmed.ncbi.nlm.nih.gov/?term=Intiso+D&cauthor_id=24473245
https://pubmed.ncbi.nlm.nih.gov/?term=Tao+W&cauthor_id=25931725
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(stroke, CP, HPS, MS and post encephalitic), 

and significant improvement has been seen in 

all these patients after botulinum toxin 

injection. That was in agreement with Bakheit 

et al., (2001); Woldag and  Hummelsheim 

(2003); Mancini et al., (2005); Fietzek et 

al., (2014); Tao et al., (2015);  Sankaran 

and  Raj (2022) who reported significant impr-

ovement in spasticity after botulinum toxin 

injection in post stroke patients 
(8, 9, 10, 11, 14, 16)

. 

Moreover, there was an agreement with 

Simpson et al., (2008); Fietzek et al., (2014): 

Intiso et al., (2014) who showed improvement 

in spasticity after botulinum toxin injection in 

patients with CP and brain injuries 
(18, 11, 12)

.  

 

Thirty four patients ranging in age between 6 

to 62 years old, with a Mean ± SD of (18.69 ± 

15.35), were included. So, patients included 

children and adults, and significant 

improvement has been seen both. That was in 

agreement with the meta-analysis done by 

Simpson et al., (2008) that evidenced that 

botulinum toxin should be offered as a 

treatment option for the treatment of spasticity 

in both adults and children 
(18)

.  

 

The overall injected muscles were counted 132 

muscles, distributed in upper and lower limbs, 

and significant improvement has been seen in 

both upper and lower limbs. That was in 

agreement with Bakheit et al., (2001); Woldag 

and  Hummelsheim (2003); Veverka et al., 

(2019); Sankaran  and  Raj, (2022) who 

reported significant improvement in upper 

limb muscles after botulinum toxin injection in 

patients with spasticity 
(8, 9, 15, 16)

.  In the other 

hand, Mancini et al., (2005); Fietzek et 

al., (2014); Tao et al., (2015) showed signifi-

cant improvement in lower limb muscles 
(10, 11, 

14)
.  Intiso et al., (2014): Baker and  Pereira, 

(2015) evidenced the improvement in both 

upper and lower limb muscles 
(12, 13)

.   

 

Conclusion 
Botulinum toxin is recommended in treatment 

of spasticity. It was simple, effective and safe.    
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