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Abstract 

Carpal tunnel release (CTR) in the form of transecting the transverse carpal ligament 

is the standard surgical treatment for patients with carpal tunnel syndrome. The aim of the 

present study was to investigate and compare the efficacy of median nerve mobilization on 

pain, hand grip and distal motor latency (DML), in patients after CTR. Sixty patients (49 

females and 11 males) with unilateral CTR participated in the study. Their ages ranged from 

28-52 years. They were equally divided and randomly assigned into two groups, each group 

consisted of 30 patients, The patients in group (A) received median nerve mobilization, while 

the patients in group (B) were the control group. Data obtained from the two groups pre 

(within one week) and post operative (at 6weeks) were statistically analyzed and compared. 

There wasa statistical significant difference(p < 0.05) between the two groups regarding pain 

measure using the numeric pain intensity scale, while there were no statistical significant 

differences regarding hand grip and DML (P>0.05) using the hand held dynamometer and the 

nerve conduction study.  Although the patients after CTR benefited from the application of 

median nerve mobilization regarding pain, no improvement was detected regarding hand grip 

and DML measures, suggesting the need for further long term assessment. 

 

Keywords: Carpal Tunnel Release, Median Nerve Mobilization, Pain, Distal Motor Latency. 

 

Introduction 

Carpal tunnel syndrome (CTS) is an entrapment mononeuropathy, caused by 

compression of the median nerve at the wrist [1-3]. It affects the performance of daily living 

activities. The management of CTS is based on relieving the pressure on the median nerve[4]. 

Surgical treatment consists of release of the nerve by cutting the transverse carpal ligament to 

reduce this compression. This can be done either with an open approach or endoscopically[1-3]. 

Among the different options for treatment, median nerve mobilization has been used. 

Some studies found that patients who received median nerve mobilization [5-8] mayget 
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benefit from such treatments. The goal of therapy is to improve symptoms and reduce signs 

of the disease, as well as prevent progression and loss of hand function[9]. 

The hypothesized benefits from neural mobilization include facilitation of nerve 

gliding, reduction of nerve adherence, dispersion of noxious fluids, increased neural 

vascularity, and improvement of axoplasmic flow [10]. 

 

Purpose of the study 

The present study was conducted to investigate and compare the efficacy of median 

nerve mobilization versus control group on pain, hand grip, and DML in patients after carpal 

tunnel release. 

 

Patients, Materials and Methods 

Sixty patients with unilateral carpal tunnel release participated in the study. Their ages 

ranged from 28-52 years. They were equally divided and randomly assigned into two groups, 

each group consisted of 30 patients, Patients in group (A) received median nerve 

mobilization, while patients in group (B) were the control group. They were referred from the 

hand surgery unit, Elsahel Teaching Hospital. All the patients in both groups were instructed 

to use their hands in daily activities as much as there is no pain, while they were on a light 

dressing for ten days. The study was approved by the General Organization of the Teaching 

Hospitals committee. All the patients signed an informed consent. They were selected 

according to the following criteria; 

 

Exclusion criteria: 

[1] Patients with diabetes mellitus and rheumatoid artheritis. 

[2] Patients with carpal bone fractures and wrist joint injuries. 

[3] Patients who were treated with other methods of treatment, such as acupuncture, 

and other physical therapy modalities or those wearing orthosis. 

The measurements were performed pre (within one week) and post operative (at 6 weeks). 

- Numeric pain intensity scale was used to assess pain level. Hand held dynamometer 

(Hydraulic, Saehan, SH5001, Korea) was used to assess maximum hand grip strength. Nerve 

conduction instrument (Neuropack, JB-944BK, Nihon Kodhen) was used to assess DML of 

the median nerve according to the recommendations of American Association of 
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Electrodiagnostic Medicine, (2002) [11], where the room temperature was maintained around 

31°C. 

The patients received 3 sessions weekly each other day for a total of six weeks. 

-Patients in group (A) were instructed to do a program of active median nerve mobilization in 

the form of hand extension, wrist extension, supination, elbow extension, shoulder abduction, 

shoulder lateral rotation, shoulder depression, and neck lateral bending to the opposite side. 

They were instructed to hold the last position for 20 sec. The program was done in a three 

sequences. The first week, the patient had done the mobilization of the median nerve while 

the wrist and fingers were in the neutral position. The next week, the patient had done the 

mobilization of the median nerve while the wrist was extended and the fingers were flexed. 

The last four weeks the patient had done the mobilization of the median nerve while the wrist 

and the fingers were extended. Fig.1,2,3. 

 
Fig.(1) Self-mobilization of the median nerve while the wrist and fingers were in the neutral 

position 

 
Fig.(2) Self-mobilization of the median nerve while the wrist was extended and the fingers 

were flexed 

 
Fig.(3) Self-mobilization of the median nerve, while the wrist and fingers were extended 

-Patients in group (B) were the control group, they did not receive treatment. 
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Results: 

- Regarding the Demographic data, the results showed that there was no significant 
difference between the two groups in the mean age, (p > 0.05).Table1 

Table 1. Comparison of the mean between study and control groups:  

x̄, Mean; SD, Standard deviation; p value, Probability value; * Non significant 

Comparison between pre and post treatment within each group: 

Study group: 

There was a significant decrease in pain, post treatment compared with pre treatment 

(p < 0.0001). There was a significant increase in hand grip strength and DML post treatment 

compared with pre treatment (p < 0.0001). (table 2). 

 

Control group: 

There was a significant decrease in pain post treatment compared with pre treatment 

(p < 0.0001). There was a significant increase in hand strength post treatment compared with 

pre treatment (p < 0.0001), while there was no significant difference in DML between pre 

and post treatment (p > 0.05). (table 2). 

 
Table 2. Comparison between pre and post measures within each group:  

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

 

 
 

 Study group  Control group   

  ±SD  ±SD t- value p- value 

Age (years) 39.5 ± 6.5 40.2 ± 8.41 -0.36 0.72* 

Sex 24 females/6 males 25 females/5 males   

  Pre Post     

   ±SD  ±SD MD % of 
change 

t- value p- value 

Study group 

Pain 7.06 ± 1.91 0.56 ± 0.85 6.5 92.06 18.49 0.0001**
Hand grip (kg) 21.71± 5.18 27.3± 5.4 -5.59 25.74 -16.59 0.0001**

DML (m sec) 6.49 ± 1.46 5.58 ± 1.26 0.91 14.02 7.72 0.0001**

Control 
group 

Pain 7.4 ± 1.95 3.13 ± 2.41 4.27 57.7 16.26 0.0001**

Hand grip (kg) 
22.03 ± 

5.32 
25.85 ± 

5.53 
-3.82 17.34 

-8.06 
0.0001**

DML (m sec) 6.4 ± 1.49 6.2 ± 1.55 0.2 3.12 1.74 0.09* 
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Table 3. Comparison between study and control groups:  

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

 
Comparison between study and control groups preand post treatment: 

There were no statistical significant differences between study and control groups pre 

treatment, while there was a significant difference in the mean value of the study group when 

compared with the control group post treatment regarding pain level (p < 0.05). Comparison 

between the two groups post treatment revealed no significant differences regarding hand 

grip and DML (P value = 0.3, 0.09 respectively). (table 3). 

 

Discussion 

The results of the present study was supported by the results obtained by Manchanda, 

(2013) [8] who evaluated the clinical benefit of neural mobilization and splinting (group A) 

compared with splinting alone (group B) worn for 3 weeks in patients with CTS. 

Neuromobilization technique for the median nerve was performed for three weeks, six days 

per week. The data showed that there was a significant difference (p<0.05) in post treatment 

values of pain measure using visual analogue scale in both groups, but more improvement 

was seen in the group A. Also, it was in agreement with the present study, where there was 

no significant difference between post treatment values of Grip strength on 21st day between 

the groups. 

The results of the present study were not in accordance with the results obtained by 

Huemer et al, (2007) [7] regarding pain measure at 48 hours post surgery. Fifty patients were 

allocated to either a bulky dressing with a volar wrist orthosis in a neutral position for 48 

hours post surgery or a light bandage dressing, allowed free movements of the hand and wrist 

  Study 
group  

Control 
group 

  

   ±SD  ±SD MD t- value p- value 

Pre 

Pain 7.06 ± 1.91 7.4 ± 1.95 -0.34 -0.66 0.5* 
Hand grip 
(kg) 

21.71± 5.18 
22.03 ± 

5.32 
-0.32 -0.23 0.81* 

DML (m 
sec) 

6.49 ± 1.46 6.4 ± 1.49 0.09 0.22 0.82* 

Post 

Pain 0.56 ± 0.85 3.13 ± 2.41 -2.57 16.26 0.0001* 
Hand grip 
(kg) 

27.3± 5.4 
25.85 ± 

5.53 
1.45 1.02 0.3* 

DML (m 
sec) 

5.58 ± 1.26 6.2 ± 1.55 -0.62 -1.69 0.09* 
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worn for 48 hours post surgery. The conflicts between these results and the results of the 

present study may be due to the early time of evaluation (2 days) compared with the time of 

evaluation of the present study (6 weeks). However, the results of this study were in 

agreement with the results of the present study regarding grip strength measure at three 

months post surgery. 

The results of the present study were not in accordance with the results obtained by 

Bhatia et al. (2000) [12] allocated 130 participants to plaster of Paris splint compared with a 

bulky dressing applied immediately and worn for 48 hours post-surgery and allowed mobility 

of the wrist and hand. Pain was measured using visual analogue scale (VAS) and was 

evaluated twice daily for 72 hours after surgery. The authors reported that there was no 

statistical significant difference in VAS scores between participants wearing a wrist orthosis 

and those wearing a bulky dressing at two weeks of follow-up. This may be due to the limited 

time of evaluation (2 weeks). 

The results of the present study were not in agreement with the results obtained by 

Bury et al. (1995) [13] who investigated whether bulky dressing plus wrist orthosis or a bulky 

dressing alone worn for two weeks post surgery had better outcomes at final follow-up. Grip 

strength (kg) and pinch strength (kg) were measured at a mean of six months' follow-up, but 

there was no statistically significant difference between groups in either measure. 

The results of the present study were not in agreement with the results obtained by 

Scrimshaw and Maher, (2001) [14] where eighty-one patients undergone lumbar discectomy, 

fusion, or laminectomy at a private hospital in Sydney were randomly allocated to standard 

postoperative care or standard care plus neural mobilization. Neural mobilization included 

passive movements and active exercises designed to mobilize the lumbosacral nerve roots 

and sciatic tract. There were no statistically significant provided by the neural mobilization 

treatment regarding pain measure with 12-month follow-up. The conflicts of these results 

with the results of the present study may be due to the different diagnosis and the different 

location of the nerve entrapment after surgery.  

The results of the present study were supported by the results obtained by Huemer et 

al.(2007) [7] regarding DML (msec) measure, where fifty patients were allocated to either a 

bulky dressing with a volar wrist orthosis in a neutral position for 48 hours post surgery or a 

light bandage dressing, allowed free movements of the hand and wrist worn for 48 hours post 

surgery. The authors reported no statistically significant difference between the splint and 

light dressing groups. 
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The results of the present study were not in accordance with the results obtained by 

Baysal et al. (2006) [15] where three different treatment groups consisted of 36 participants 

with 72 CTS-affected hands involved in the study. Daily nerve and tendon gliding exercises 

plus a neutral volar wrist splint worn day and night and therapeutic ultrasound delivered for 

five days a week for a total of three weeks was compared with daily nerve and tendon gliding 

exercises and splinting for three weeks; versus therapeutic ultrasound and splinting for three 

weeks. The authors reported that no statistical significant difference between the groups 

regarding median nerve DML measure at eight weeks. The contradictory results of this study 

with the results of the present study may be due to the limited time of intervention and follow 

up where it was three weeks in this study compared with the time of intervention and follow 

up of the present study (six weeks post surgery). 

 

Conclusion 

Although the patients after CTR benefited from the application of median nerve 

mobilization regarding pain, no improvement was detected regarding hand grip and DML 

measures, suggesting the need for further long term assessment. 
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