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ABSTRACT 
 
Background: Obstetric brachial plexus injury (OBPI) is partial or total paralysis of the upper limb 
due to trauma of brachial plexus during delivery, wrist flexion is a common deformity that develops 
in children with Erb's Palsy. The purpose of the study was to assess the effect of Kinesiotape to 
stimulate the extensor muscle wrist contraction in children with Erb's palsy. 
Methodology: This is a hospital-based controlled study conducted in Al-taher marzouq clinic at 
Khartoum, Sudan in 2015. 30 children with Erb's palsy, their age ranged from one month to three 
years were included in the study. They were divided into two matched groups (control and study) 15 
children each. They evaluated by Active movement scale and Gilbert-Raimondi classification before 
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and after fifteen successive sessions of the treatment program. Control group received selected 
physical therapy program and study group received Kinesiotape in addition to the program given to 
control group.  
Results: The results of this study revealed statistically significant improvement in both group while 
the favor improvement in wrist extensor muscles in children with Erb's palsy in study group (Active 
movement scale p=0.006) (Gilbert Raimondi classification p=0.02). 
Conclusion: Using the Kinesio tape in addition to selected physical therapy program is beneficial 
therapeutic technique to improve active wrist extension and functional activities in children with 
Erb's palsy. 
 

 
Keywords: Erb's palsy; kinesiotape; wrist extensor; active movement scale; Gilbert Raimondi. 
 
1. INTRODUCTION 
 
Obstetric brachial plexus palsy (OBPP) is a 
disturbing form of cervical nerve injury that 
frequently leads to significant physical disability. 
Incidence ranges globally between 0.15 and 5 
per 1000 live births; with the higher numbers in 
underdeveloped countries [1,2]. OBPP can 
occurs during late pregnancy or delivery as a 
consequence of pressure or a traction injury on 
any of the brachial plexus parts [3]. Several 
studies showed a full recovery rates up to 90% 
with conservative treatment [4,5]. However, this 
rate may drop to 70%–80% with delayed 
monitoring of the residual deficits [4,6]. 
 
Erb's palsy constitutes a major form of OBPP; it 
defines as stretching of the fifth and sixth cervical 
roots. The typical clinical feature of infant’s arm is 
‘‘waiter’s tip’’ position, where's the arm is 
extended, internally rotated and the wrist is 
flexed; with absent Moro reflex and intact right 
hand grasp [7,8], other causes of Erb's palsy 
than obstetric are rare in neonates [9],  variables 
associated with brachial plexus injury were long 
deceleration phase of labor, long second stage, 
high birth weight, black race, and high neonatal 
or maternal body mass [10]. Management 
options range from conservative to surgical 
intervention. Conservative treatment available 
are physiotherapy, orthotics and pain control 
[11]. The pervious types of treatment take a long 
time, however deformations may occur that 
require surgical intervention [12,13].  
 
Kinesio tape (KT) invented by Kenzo Kase, in 
Japan 1966 and introduced to United States in 
1990’s. It is thin and elastic tape that can be 
extended up to 120—140% of its original length, 
this elasticity result in less mechanism 
constraints [14,15]. KT allows a partial to full 
range of motion for the applied muscles and 
joints with different pulling forces to skin, it can 
be used for both muscle relaxation and to 
facilitate muscle contraction depending on its 

application [16]. The assumption; behind 
therapeutic application; is by applying the flexible 
tape from a muscle’s origin to insertion it will 
facilitate the muscle contraction [17,18]. In 
addition, Kinesio tape reported in decreasing 
pain with positional stimulus to the skin and 
muscle, as well as enhancing joint stability 
increase the interstitial fluids between skin and 
underlying connective tissues [16]. Moreover, KT 
stimulates the mechano-rceptors in the ligaments 
and tendons to assist or limit motion and 
corrective posture by stretched tape [19]. The 
tape itself aids in promoting normal muscular 
movement and realignment of collagen synthesis 
during the repair and remodeling phases of      
the healing process that associates with 
improvement of the proprioception, strength, and 
range of motion in multiple joints [20,21]. 
 
The application of Kinesio tape depends on goals 
of treatment; include position of the affected area 
and amount of pre-stretch applied to the tape 
[22]. Specific cut shapes of KT are designed to 
allow for optimal responses. An “X” strip, “Y” 
strip, and ‘I” strip all seek various results [23]. 
Several studies reported the effectiveness of 
Kinesio tape in reducing spasticity , enhancing 
the dynamic activities, as well as improving 
extremity function and repositioning [24-26]. The 
aim of this study was to assess the effect of 
Kinesiotape on stimulation of wrist extensor 
muscle contraction in children with obstetric 
brachial plexus injury. 
 
2. METHODOLOGY 
 
2.1 Study Area and Population 
 
This is a case control study conducted at Al-
Taher Marzoug clinic Khartoum Sudan, from 
August to October 2015. Thirty children 
diagnosed with Erb's palsy were included in the 
study. They were divided into two groups: control 
and study 15 children each.   
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2.2 Inclusion and Exclusion Criteria 
 

Children diagnosed with unilateral Erb's palsy, 
their age ranged from 1month to 3 years old, 
both sexes were involved in the study. We 
excluded children with deformity or stiffness of 
wrist or fingers joints, neuromuscular and 
muscle-skeletal abnormalities other than Erb's 
palsy and children with positive sensitivity test for 
Kinesio-tape, as well as children bellow 1 month 
and above 3 years old [25].  
 

2.3 Test and Measurement  
 

We adopted two measurements scales (Table 1). 
First the Active Movement Scale (AMS) which is 
an ordinal scale that developed at Brachial 
Plexus Clinic for Sick Children, for evaluation of 
infants with OBPI. It is an eight-grade scale used 
for quantifies upper extremity strength by 
observing spontaneous, active movement both 
with and without and against gravity [27]. 
Second, we used Gilbert-Raimondi classification 
of impairment of the hand in patients with OBPL; 
it has 6 Grade Functions [28]. Evaluation 
assessments were done before and after fifteen 
successive sessions of the treatment program. 
 

Table 1. Functional movement scales: Active 
movement scale and Gilbert-Raimondi 

classification 
 

Active movement scale  
Observation  Muscle grade  
With gravity elimination  
No contraction 0 
Contraction no motion 1 
<50% of motion 2 
>50% of motion 3 
Full motion  4 
With gravity  
<50%  of motion  5 
>50%  of motion 6 
Full rang 7 
Gilbert -Raimondi classification  
None 0 
Poor 1 
Fair 2 
Satisfactory  3 
Good  4 
Excellent  5 

 

2.4 Treatment Procedures 
 
After adequately informing the parents about the 
procedure and signing an informed consent form, 
patients who met the inclusion criteria were 
assigned randomly to one of two groups: control 
group which received a designed physical 

therapy program; and study group, which 
received the same therapy program in addition to 
kinesiotaping [29].  
 

2.5 Physical Therapy Treatment Program   
 
Children in both groups received the following 
physiotherapy treatment for 45 minute daily for 
15 sessions: 
 

• Neuromuscular stimulation, for wrist 
extension for 20 min. 

• Facilitation of muscle contraction for all 
weak muscle of upper limb 

- Exceoreceptor such as brushing, brief ice 
scratch 

- Proproceptor such as taping, 
approximation, quick stretch (Strengthen 
Exercise) 

• Very gentle stretch for subscapularis, 
prontator and wrist flexor. 

• Graduated active exercise (active assist, 
active free, active resist). 

• Facilitate of basic hand skill (reaching, 
grasping, released, bilateral hand use). 

• Weight bearing exercise from prone on 
hand, side sitting and quadruped positions 
[29].   

 
2.6 Kinesio Tape Application  
 
Before therapeutic taping was initiated, skin 
sensitivity test was preformed through applying a 
piece of kinesio tape range from 5 - 2.5 cm on 
the dorsum of forearm for 20 minute then 
removed and skin was observed for a reaction to 
the tape such as hyperemia or small spots, when 
such reactions were detected the child excluded 
from study. During application of the kinesio 
tape, the child received the designed physical 
therapy program according to his age and motor 
development. 
 
We started with measuring the length from 
common extensor origin to radial styloid process 
then a piece of tape equal to this length for each 
child was taken. With the forearm in pronation 
and wrist with slight flexion, tape was applied 
from below the metacarpophalangeal joints up to 
the common extensor origin. Another piece of 
tape was applied from metacarpophalangeal of 
thumb to wrist joint to form Y shape with other 
tape.  The tape was changed every session. 
 

2.7 Data Analysis 
 
Statistical analysis of the data was performed 
using SPSS soft ware for medical statistics. 



 
 
 
 

Kamal-Eldeen et al.; JALSI, 7(4): 1-7, 2016; Article no.JALSI.27625 
 
 

 
4 
 

Descriptive analysis was also used to analyze 
the samples. To examine test significance, 
Mann–Whitney U test used, and to test 
significance between the pre and post-treatment 
values between both groups, the Wilcoxon 
signed rank test was employed to detect 
significance between pre and post-treatment 
values for each group. Two-tailed p values are 
reported. The significance level was set at (p< 
0.05), using Excel table. 
 

2.8 Ethical Considerations 
 

The research conforms to the ethical principles of 
medical research developed by the World 
Medical Association Declaration of Helsinki. 
Ethical clearance was given by the Research 
Committee (El-Neelain University), as well as 
written assent was obtained from children parent. 
 

3. RESULTS 
 
30 children (15 controls and 15 studies) 
participated in this study. 73% of children theirs 
age less than 6 month and 26% above the 6 
month, the boys represents 33% and girls is 
about 66%, the 90% of children they birth in 
hospital while 10%  were birth in their home , the 
type of labor among children was arranged 
between 90% of children as normal labor and 

10% as cesarean section. Table 2 illustrated the 
comparison between active wrist extension 
improvement within the study and control groups 
before and after treatment, using both Active 
movement scale and Gilbert Raimondi. 
 
Moreover, Table 3 demonstrated that no 
significant difference found between the groups 
before start the treatment, while significant 
difference found after treatment. 
 
4. DISCUSSION  
 
Several studies reported that about 95.7% of 
obstetrical brachial plexus palsies do resolve 
spontaneously, with 92% of the recovery taking 
place during the first 3 months [4]. Moreover, 
recovery is highly depending on the severity       
of neural damage. Regardless of higher 
spontaneous recovery rates, contractures and 
deformities may occur hastily, so it's not 
advisable to wait for spontaneous recovery, as 
limitation of motion and deformity may persist 
[4,30]. Such persistent residual deficits may 
include progressive bony deformities, muscle 
atrophy, joint contractures, possible impaired 
growth of limb, weakness of the shoulder girdle, 
and ‘‘Erb’s Engram’’ (flexion of the elbow 
accompanied by abduction of shoulder) [31].  

 
Table 2. Comparison between the pre and post treatm ent in both groups 

 
Assessment 
scale 

Group   Mean ± Standard 
deviation 

Mean 
difference                                                                   

Z P value  

Active movement 
scale 

Control Pre treatment 2.13±1.55 1 -3.217 0.01* 
Post  
treatment   

3.13±1.64 

Study Pre treatment 1.33±1.29 3.53 -3.499 0.01* 
Post  
treatment   

5.06±1.9 

Gilbert-Raimondi 
 

Control Pre treatment 2.53±1.50 -0.9 -3.357 0.01* 
Post  
treatment   

3.40±1.95 

Study Pre treatment 1.53±1.03 2.9 -3.457 0.01* 
Post  
treatment   

4.40±1.40 

Z: Wilcoxin signed-ranks test *: Significant at 0.01 level of probability 
 

Table 3. Comparison between the groups 
 

Assessment scale  Both Groups  Z P value  
Active movement scale Before treatment -1.44 0.149 

After treatment -2.77 0.006* 
Gilbert-Raimondi 
 

Before treatment -1.9 0.07 
After treatment -2.25 0.024 

Z: Wilcoxin signed-ranks test *: Significant at 0.01 level of probability 



 
 
 
 

Kamal-Eldeen et al.; JALSI, 7(4): 1-7, 2016; Article no.JALSI.27625 
 
 

 
5 
 

In the current study, 30 children with Erb's palsy 
were divided to control and study groups, both 
received 15 sessions of physical therapy 
program; while children in study group received 
Kinesio-tape for wrist extension muscle. Two 
groups demonstrated improvement in wrist 
extension when comparing the pre and post 
treatment results within each group, Moreover; 
significant difference was recorded when 
comparing the post treatment results of both 
groups in favor of study group. 
 
Several studies approved the essential role of 
physical therapy in minimize the occurrence of 
secondary and tertiary deformities [3], which is 
confirmed by the post- treatment results in this 
study which  revealed significant improvement    
in the variables of the both groups. This 
improvement can be explained by process 
known as facilitation, where exercises increase 
the pre-synaptic calcium concentration, which 
transiently facilitates release of acetylcholine, 
hence increases the compound muscle action 
potential [32].  
 
The application of Kinesio tape is still a new 
concept in the medical field, it use as additional 
to the therapeutic procedures. Several 
advantages of Kinesio tape were reported such 
as improve muscle strength, functional activities, 
proprioception, and positioning [21,26]. 
Kinesiotaping is a technique that allows a 
therapist to work on more functional activities 
through improved proper position. Our study 
provided significant effect of applying 
kinesiotaping over wrist extensor muscles jointly 
with a physical therapy program in children 
recovering from Erb’s palsy. The technique by 
which the tape was applied (from origin to 
insertion) was chosen to assist muscle 
contraction, thus facilitating and improving its 
strength [17,18,33]. 
 
The results of the current study are further 
supported by ElKhatib et al. [29] who 
investigated the effect of kinesiotaping over the 
deltoid and the forearm in children recovering 
from Erb’s palsy, they involved 30 children with 
Erb’s palsy for a period of 3 months that revealed 
a significant improvement in favor of 
kinesiotaping group and the highly recommended 
and supported the  introduction of kinesiotaping 
an adjunct to the treatment program of Erb’s 
palsied children. Furthermore, Walsh et al. [34] 
reported 2-year-old female diagnosed with 
neonatal brachial plexus injury, she treated with 
kinesio tape and exercise that resulted in a 

significant improvement in the functional, 
muscular, and boney changes of her upper 
extremity, and thus avoidance of surgical 
intervention. Similar study on the application of 
Kinesio Taping after facial nerve reconstruction 
showed improvement in face symmetry, and 
tongue muscles movements [35].   
 
Furthermore kinesiotape reported to be beneficial 
in patients with myelomeningocele and it was 
verified to be used clinically in children with poor 
sitting balance, weak body muscles and balance 
problems on body muscles [36].  
 
The current study had some limitations including: 
the irregular attendance of the subjects due to 
illness or vaccinations as a consequence to their 
young age. The small sample size of participating 
Erb's children; this resulted in narrowing the 
sample spectrum, and reduced the study 
generalizability. In addition, we did not measure 
EMG due to the unavailability of the equipment at 
the time of study.  
 
5. CONCLUSION 
 
In our 30 children with Erb’s palsy, Kinesiotape 
was used in addition to selected physical therapy 
program found to be beneficial therapeutic 
technique to improve wrist extension range of 
motion and functional activities than using a 
therapy program alone.  
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