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ABSTRACT 
 

Objective: The purpose of this study was to compare the effect of contralateral neural mobilization, ipsilateral neural mobilization of the 
median nerve and conventional treatment on (CTS). 
Methods: forty-five patients from both genders diagnosed as unilateral mild or moderate CTS were randomly assigned into three equaled 
study groups, each one included 15 patients, each group received conventional treatment in the form of TENS, U.S and infra-red. The 
first group received contralateral neural mobilization in the form of upper limb tension test 1 (ULTT-1) plus conventional treatment, 
the second group received ipsilateral neural mobilization in the form of (ULTT-1) plus conventional treatment and the third group 
received only conventional treatment. Treatment in all groups was conducted for 3 sessions per week for 2 weeks. Pain level and 
functional level were measured by visual analogue scale (VAS) and Upper Extremity Functional Scale (UEFS), respectively. 
Results: The comparison between pretreatment and post-treatment results in all groups reported significant differences within each 
group and non-significant differences among the 3 groups. 
Conclusions: conventional treatment (TENS, U.S and infra-red) has the upper hand in treating CTS symptoms and both ipsilateral and 
contralateral neural mobilization have only a complementary effect to the conventional treatment effect. 
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Introduction 
Carpal tunnel syndrome (CTS) is the most common entrapment 
neuropathy. It is caused by compression of the median nerve at 
the wrist level [1].  
It is evaluated that one of every five patients having upper limb 
pain and numbness has the finding of CTS. CTS additionally 
represents 90% of all known entrapment neuropathies [2]. 
One of the recent techniques for treating CTS is neural 
mobilization. Neural mobilization (NM) is a piece of manual 
treatment that is considered to be a good treatment for specific 
conditions [3], including carpal tunnel disorder [4]. 

Neural mobilization has a potential impact on autonomic 
function; improves blood flow speed inside the radial artery [5] 
and the diminished skin temperature of the hand has been 
observed during (NM) exercises [6]. In addition, (NM) exercises 
have been recommended to take a part in lessening intraneural 
swelling and circulatory stasis by adjusting intraneural pressure 
going with these methods [7]. 
Recognizing the pathogenesis of CTS might be essential in 
proving the efficacy of neural mobilizing techniques. The 
accompanying three etiologies which are recommended to cause 
CTS by evoking pressure of the neurovascular framework as it 
goes through the carpal tunnel, are: (1) ischemia, (2) a 
diminishing longitudinal excursion of the median nerve, and (3) 
mechanical pressure or damage to included carpal structures. 
CTS caused by ischemia might be decidedly influenced by 
treatment with neural mobilization techniques. Nerves are 
sensitive to delayed ischemic states because of the bad need for 
the circulating oxygen. Neural mobilizing techniques may 
decrease ischemic pain by adding to the conveyance of 
oxygenated blood to the median nerve at its distal site inside the 
wrist and hand [8]. 
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[9, 10, 11, 12] used neural mobilization as a method in treating CTS, 
they reported good results in decreasing CTS patients’ 
symptoms. 
Contralateral movements can be utilized as a part of mechanical 
diagnosis and treatment. Treatment with the contralateral 
procedure can be defended in some conditions, particularly if the 
procedure creates an improvement and can be incorporated into 
whatever is left of patient management [13]. 
Recently many researchers have made studies using the 
contralateral limb to treat ipsilateral limb, for example, [14] made 
neural mobilization of the sound side in stroke patients and found 
a change in the electrical signal of spasticity of biceps brachii in 
the hemiplegic side. Also, [15] found that neural mobilization of 
the lower extremity has the ability to increase the hamstring 
muscle length on the contralateral limb in which neural 
mobilization was not applied. 
The nervous system is a continuum both structurally and 
functionally. It is unknown if neural mobilization of the 
contralateral side of CTS can influence affected side or not, so 
this study was designed to investigate the effect of contralateral 
neural mobilization on ipsilateral hand with CTS and compare it 
with ipsilateral neural mobilization. This will give us another tool 
in treating CTS patients, especially if the patients have a difficulty 
in executing neural mobilization in the ipsilateral hand. 

Patients and Methods  

Design of the study 
This study is a randomized controlled trial. It included 3 groups 
of patients. Group one received contralateral neural mobilization 
plus conventional treatment. Group two received ipsilateral 
neural mobilization plus conventional treatment. Group three 
received only the conventional treatment. 
Outcome measures were the pain and function which were 
measured before and after treatment in each group. 
Patients 
The study was done in South Valley university hospitals in the 
period between June 2015 until June 2017. Forty-five patients, 
aged 30 to 48 years, from both genders, diagnosed as unilateral 
mild or moderate CTS referred to us, randomly assigned to three 
study groups of equal number, each one included 15 patients as 
shown in the flowchart, in (figure 1). Before beginning the 
procedures, the patients were asked to sign an institutionally 
affirmed and informed consent.  
Each group received conventional treatment in the form of 
TENS, ultrasound and infra-red. The first group received 
contralateral neural mobilization in the form of upper limb 
tension test 1 (ULTT-1) plus conventional treatment, the second 
group received ipsilateral neural mobilization in the form of 
upper limb tension test 1 (ULTT-1) plus conventional treatment, 
and the third group received only the conventional treatment. 
Treatment in all groups conducted for 3 sessions per week for 2 
weeks. The patients participated in this study had the following 
inclusion criteria: Mild and moderate cases of unilateral CTS, and 
positive electro diagnosis findings. Patients were excluded if they 

had one of the following criteria: Patients who were suffering 
from any orthopedic or neurogenic disorder of the neck or the 
upper limb as cervical radiculopathy, pronator teres syndrome, 
double crush syndrome, Sever degree of CTS and pregnant 
women. 

 

Figure 1: Flowchart for the screening process and random assignment 
of the study participants 

Evaluative procedures 
Pain level and Functional level were measured by visual analogue 
scale (VAS) and Upper Extremity Functional Scale (UEFS) 
respectively before and after treatment. 
Visual analogue scale (VAS)  
VAS is a common, valid and reliable scale used for pain 
assessment [23]. It consists of a 10 cm line, with one end represents 
no pain and the other end represents the high level of pain that 
patient can suffer.  
Upper extremity functional index (UEFI) 
The Upper Extremity Functional Index (UEFI) is a self-report 
questionnaire that is formed of 20 items that are rated on a 5-
point scale (0-4). Total scores will range from 0 (the lowest 
functional status) to 80 (the highest functional status). The 
purpose of the questionnaire is to ask about the patients’ current 
upper extremity functional status in a variety of activities. This 
assessment will be of a good value with individuals with any 
upper extremity of musculoskeletal dysfunction like shoulder, 
elbow, wrist, or hand deficits. The required time to use is short, 
it is less than five minutes, approximately thirty seconds to finish 
the scoring.  The UEFI was found to have good validity, excellent 
test-retest reliability, and internal consistency [16]. 
Procedures (intervention) 
Each group received 5 minutes U.S OF 1 MHz, 1.0 W/cm2, 20 
minutes TENS and 15 minutes Luminous near-infrared radiation 
infrared at distance of 50 cm in each session [17,18,19]. The first and 
second group received neural mobilization exercises either 
contralateral or ipsilateral as follows: 
The patient was in supine lying position, arms by the sides, 
shoulders flush with the edge of the plinth, no pillow if 
permissible, and body straight. The therapist was stride standing, 
faced the patient's head and parallel to the patient with the near 
hip approximating the bed. The near foot is placed forward.  
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The therapist's near hand presses above the patient's shoulder, 
using the knuckle as a fulcrum to prevent scapular elevation and 
distal hand fingers wrap around the patient's fingers, distal to the 
patient's metacarpophalangeal joints Fig. 2. 

 
Figure 2: Starting position 

 
Movements  
1. Glenohumeral abduction as possible, up to 90 -110 ° in the 

frontal plane 
2. Glenohumeral external rotation to the allowable range.  
3. Forearm supination and wrist and finger extension. 
4. Elbow extension: the therapist pushes the patient's arm by his 

near thigh whilst his knee and hip are slightly flexed. 
5. The neck is moved into contralateral lateral flexion [13] (Fig. 

3, 4, 5). 
6. Neural mobilization has been provided for roughly 10 

minutes for every session including 30 sec hold and one-
minute rest. The whole treatment was given for 6 sessions. 

 
Figure 3:  Glenohumeral abduction and external rotation. 
Forearm supination and wrist and finger extension. 
             

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: 

Elbow extension: the therapist pushes the patient's arm by his near thigh 
whilst his knee and hip are slightly flexed. 
      

         
Figure 5: The neck is moved into contralateral lateral flexion. 

Results 
The purpose of this study was to investigate the effects of 
contralateral versus ipsilateral neural mobilization on 
electrodiagnostic changes of the median nerve in patients with 
unilateral carpal tunnel syndrome. 
General characteristics of the subjects 
There was no significant difference between the three groups in 
the mean age, weight, height, BMI and sex (P > 0.05), as shown 
in Table 1. 

Table 1: Comparison of the mean age, weight, height, BMI 
and sex distribution between the three groups (I, II, and 

III) 

 
Group I Group II Group III F- 

value 
p-

value x ̄±SD x ̄±SD x ̄±SD 

Age (years) 40.93 ± 3.39 40.86 ± 3.2 39.66 ± 2.91 0.75 0.47* 

Weight (kg) 77.2 ± 6.64 75.46 ± 6.09 77.8 ± 6.47 0.53 0.58* 

Height (cm) 170 ± 6.41 171.46 ± 6.78 171.06 ± 6.34 0.2 0.81* 

BMI (kg/m²) 26.73 ± 2.09 25.74 ± 2.52 26.6 ± 2 0.88 0.42* 

Sex 
Male 3 (20%) 2 (13%) 3 (20%) 

χ2 = 0.1 0.85* Female 12 (80%) 13 (87%) 12 (80%) 

x ̄, Mean; SD, Standard deviation; MD, Mean difference; χ2, Chi squared value; 
p value, Probability value; *, Non significant. 
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The effect of treatment and time on vas and functional 
score   
iii. Effect of treatment on vas 
Group i 
There was a significant decrease in the mean value of VAS post-
treatment compared with pretreatment (P = 0.0001). The mean 
difference was 5 and the percent of change was 69.44 as shown 
in Table 2 
Group ii 
There was a significant decrease in the mean value of VAS post-
treatment compared with pretreatment (P = 0.0001). The mean 
difference was 4.74 and the percent of change was 69.7 as shown 
in Table 2. 
Group iii 
There was a significant decrease in the mean value of VAS post-
treatment compared with pretreatment (P = 0.0001). The mean 
difference was 4 and the percent of change was 60.6 as shown in 
Table 2. 

Table 2: Mean of VAS and functional score pre and post 
treatment in group I, II and III 

 Group I  Group II  Group III  
 Pre Post  Pre Post  Pre Post  

 x ̄±SD x ̄±SD p value x ̄±SD x ̄±SD 
p 

value x ̄±SD x ̄±SD 
p 

value 

V
A

S 7.2 ± 
2.21 

2.2 ± 
1.89 0.001** 

6.8 ± 
1.01 

2.06 ± 
1.86 0.001** 

6.6 ± 
1.59 

2.6 ± 
1.91 0.001** 

Fu
nc

ti
on

al
 s

co
re

 

53.93 ± 
8.18 

70.93 
± 

6.14 
0.001** 54.8 ± 

5.33 
68.8 ± 
8.23 

0.001** 
57.66 

± 
6.29 

65.73 
± 

6.44 
0.001** 

x�, Mean; SD, standard deviation; p-value, level of significance; * Non 
significant; ** Significant 

Comparison between groups 
Multiple pairwise comparisons showed that there was no 
significant difference in the mean values of VAS pretreatment 
between groups (P = ˃0.999). Also, there was no significant 
difference in the mean values of VAS post-treatment between 
groups (P = ˃0.999), as shown in Table 3 
The effect of treatment on functional score 
Group i 
There was a significant increase in the mean value of functional 
score post-treatment compared with pretreatment (P = 0.0001). 
The mean difference was -17 and the percent of change was 
31.52 as shown in Table 2. 
Group ii 
 There was a significant increase in the mean value of functional 
score post-treatment compared with pretreatment (P = 0.0001). 
The mean difference was -14 and the percent of change was 
25.54 as shown in Table 2. 
Group iii 
There was a significant increase in the mean value of functional 
score post-treatment compared with pretreatment (P = 0.0001). 
The mean difference was -8.07 and the percent of change was 
13.99 as shown in Table 2. 
Comparison between groups 

Multiple pairwise comparisons showed that there was no 
significant difference in the mean values of functional score 
pretreatment between groups (p > 0.05). Also, there was no 
significant difference in the mean values of functional score post-
treatment between groups (P > 0.05), as shown in Table 3 
The effect of treatment on functional score 
Group i 
There was a significant increase in the mean value of functional 
score post-treatment compared with pretreatment (P = 0.0001). 
The mean difference was -17 and the percent of change was 
31.52 as shown in Table 2. 
Group ii 
 There was a significant increase in the mean value of functional 
score post-treatment compared with pretreatment (P = 0.0001). 
The mean difference was -14 and the percent of change was 
25.54 as shown in Table 2. 
Group iii 
There was a significant increase in the mean value of functional 
score post-treatment compared with pretreatment (P = 0.0001). 
The mean difference was -8.07 and the percent of change was 
13.99 as shown in Table 2. 
Comparison between groups 
Multiple pairwise comparisons showed that there was no 
significant difference in the mean values of functional score 
pretreatment between groups (p > 0.05). Also, there was no 
significant difference in the mean values of functional score post-
treatment between groups (P > 0.05), as shown in Table 3.  

Table 3: Mean of VAS and functional score post treatment 
in group I, II and III: 

 Group I Group II Group 
III 

Group 
I vs II 

Group I v  
II 

Group II 
vs III 

 x̄±SD x̄±SD x̄±SD p value p value p value 

V
A

S 

2.2 ± 1.89 2.06 ± 1.86 
2.6 ± 
1.91 1* 1* 1* 

Fu
nc

ti
on

al
 s

co
re

 

70.93 ± 6.14 68.8 ± 8.23 65.73 ± 
6.44 

1* 0.14* 0.71* 

x�, Mean; SD, standard deviation; p-value, level of significance; 
* Non significant 

Discussion  

This study was done to compare the effect of contralateral neural 
mobilization, ipsilateral neural mobilization and conventional 
treatment on CTS patients. It was found that there was a 
significant difference before and after treatment in each group, 
in addition, there was no significant difference among groups 
after treatment. 
In our opinion, the significant difference before and after 
treatment in each group was related to the combined effect of 
neural mobilization and conventional treatment represented by 
TENS, U.S and I.R on the first two groups and conventional 
treatment’s effect on the third group.  
Neural mobilization exercises have a role in decreasing 
intraneural edema and circulatory stasis as it decreases the 
intraneural pressure [7] which, in turn, leads to decreasing the 
pain and other symptoms associated with CTS. Moreover, neural 
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mobilization exercises improve blood flow velocity inside the 
radial artery [6]. 
Transcutaneous electrical nerve stimulation (TENS) was 
reported to decrease pain in CTS patients through releasing 
endogenous opiates to circulation and by inhibition of pain 
transmission via gate control theory [19]. 
 [21] reported that the most uses of ultrasound therapy (U.S) by 
physiotherapists were to alleviate pain, decrease edema, and 
improve soft tissue healing and extensibility. 
Some studies observed a valuable effect of ultrasound therapy in 
decreasing CTS patients’ symptoms [18]. 
Thermotherapy like infrared radiation is a modality proved to 
increase blood flow and decrease muscle tension, and relax the 
muscles with myofascial trigger points [21]. So, also we used it in 
CTS patients to increase blood flow and induce muscle 
relaxation.  
Also, we denoted that there were no significant differences 
between the ipsilateral group, contralateral group and 
conventional treatment group in decreasing pain, and improving 
function. In our observation, these results may be explained that 
although both ipsilateral and contralateral neural mobilization 
proved to have a positive effect on decreasing CTS symptoms, 
their effect is minimally related to the effect of conventional 
treatment which takes the upper hand. [23] agree with the current 
results, they made a systemic review evaluating the efficacy of 
neural mobilization exercises in the treatment of (CTS), and they 
observed lack of evidence-based studies and found a lot of 
controversies on the results of using nerve gliding exercises. 
They reported that standard conservative treatments had the 
upper hand in improving symptoms in CTS patients while neural 
mobilizing exercises are considered as an additional option to 
increase the chance of restoring function. 
 The present study is supported by [24] who found that there were 
no significant differences in the outcomes between the 
conventional treatments alone or adding ipsilateral neural 
mobilization to conventional treatment. Also, [25] agree with the 
current results, they randomly allocated 111 patients into three 
groups. The first group received only conventional treatment, 
the second group was treated with conventional treatment in 
addition to tendon and nerve gliding exercises, and the last group 
was treated only with tendon and nerve gliding exercises. They 
concluded that in the intermediate stage of CTS; in the group 
which was treated with tendon and nerve gliding exercises alone, 
they were less effective in decreasing pain and improving hand 
function than in those with conservative interventions or 
conservative interventions plus neural mobilizing exercises. 
 Another study done by [26] reported that neural mobilizing 
exercises are one of the manual therapy approaches that are used 
in the treatment of CTS as a complementary intervention to 
standard conventional treatment to increase the effectiveness of 
treatment, [26] explained that neural mobilizing exercises should 
not be considered as a solution for all neuromusculoskeletal cases 
but those exercises are a part of various evidence-based manual 
therapy techniques which are used in treatments.  
Other studies demonstrated that neural mobilization has no 
significant values in decreasing pain in patients with CTS as [27] 

who reported an insignificant decrease in pain after tendon and 
nerve gliding exercises. 
Other researchers used neural mobilization as a clinical approach 
to CTS treatment and recorded pain relief which decrease the 
possibility of surgical intervention in most of the patients; as [10] 
who found good results in patients treated with neural 
mobilization. 

 [11] reported pain relief only for patients treated by neural 
mobilization, and also decreased surgical interventions in all the 
patients who were treated by any mobilization either neural or 
carpal. In addition, [12] stated that neural mobilizing exercises are 
more effective in decreasing pain than no treatment. 
 [28] found no significant differences in pain level and functional 
state when compared two groups of patients, one wearing a wrist 
splint with nerve gliding exercises and the other wearing the 
splint without gliding exercises. 
Other studies reported better outcomes for patients without 
neural mobilization. [29] reported no significant value of neural 
mobilizing exercises in CTS patients. Also, [30] reported that the 
addition of nerve gliding exercises with conventional treatments 
is less effective than the collection of tendon gliding exercises 
with conventional treatments. 
 Moreover, [31] in their systematic review found insufficient 
evidence supporting the application of neural mobilization 
exercises. [32] concluded that there is no strong evidence to favor 
neural gliding exercises to be the most valuable nonsurgical 
treatment to CTS. 
The Limitation of this study involves follow up assessments of 
patients after the end of the treatment to know the long-lasting 
effect of neural mobilization, which was not performed. 

Conclusion 
The effect of both ipsilateral and contralateral neural 
mobilization exercises is only additional or complementary to the 
effect of conventional treatment which was found to have the 
main role in treating mild and moderate CTS symptoms.  
Funding source: Nil 
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