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Abstract: Introduction: Carpal Tunnel Syndrome (CTS) is a collection of symptoms occurs after compression of 

Median Nerve and the Carpal Tunnel (Sierra-Silvestre et al, 2024). Median Nerve mobilization is one of the 

interventions used in the treatment of CTS (Sierra-Silvestre et al, 2024). Several studies reported optimum results 

with the use of neurodynamic mobilization as a conservative treatment for CTS patients (Sierra-Silvestre et al, 2024). 

The aim of this study was to investigate the effectiveness of the neural mobilization of the median nerve in the 

management of carpal tunnel syndrome. Methodology: The study employed an analytical case control design to 

facilitate the neural mobilization of the median nerve in physiotherapy clinics located in Khartoum, Sudan. A total 

of 30 participants diagnosed with CTS took part in the study, which was divided into control and experimental 

groups, each consisting of 15 participants. Data collection was conducted using questionnaires and a standard data 

sheet. The analysis of the data was performed using the Special Package for Social Sciences (SPSS) version 21. All 

ethical considerations for approval and confidentiality have been duly obtained. Results: Each control and 

experimental group exhibited notable differences between pre-treatment and post-treatment, with p-values being 

less than 0.05. However, no significant differences were observed between the control and experimental groups in 

this study. Conclusion: The application of Ultrasound, Exercise, and Neural Mobilization of the Median Nerve for 

CTS resulted in a significant positive rehabilitation effect. There were no significant differences found between the 

control and experimental groups in this research. 

Keywords: Neural Mobilization, Carpal Tunnel Syndrome (CTS), Physiotherapy, Symptoms Severity Scale (SSC), 

Functional Status Scale (FSS), Khartoum, Sudan. 

1.   INTRODUCTION 

In the United States, approximately 2.7 million medical consultations annually are associated with patients reporting 

symptoms related to their fingers, hands, or wrists (Sanjari et al, 2024). The predominant cause of these symptoms is Carpal 

Tunnel Syndrome (CTS), which represents 90% of all cases of entrapment neuropathies (Urits et al, 2019). Carpal Tunnel 

Syndrome (CTS) can lead to various complications that affect hand functions, including tingling, weakness, pain, and 

sensory loss. The Carpal Tunnel is a narrow passage located in the wrist on the palm side. The carpal bones and the flexor 

retinaculum create the roof of this tunnel. These boundaries are quite rigid, resulting in limited stretch capacity within the 

carpal tunnel, through which the median nerve and nine flexor tendons to the fingers traverse. When pressure is applied to 

the median nerve, the condition is diagnosed as CTS. The carpal tunnel is a narrow passage located in the wrist on the palm 

side, measuring approximately one inch in width. It is formed by the carpal bones that create the floor and sides of the 
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tunnel, while the flexor retinaculum serves as the roof. These boundaries are quite rigid, resulting in limited capacity for 

stretching within the carpal tunnel (Leo, 2023). The Median Nerve, along with nine flexor tendons that lead to the fingers, 

traverses through the carpal tunnel (Almalty et al, 2025: Leo, 2023).  

Physiotherapy treatments are regarded as one of the conservative approaches to managing Carpal Tunnel Syndrome (CTS). 

Numerous studies have indicated favorable outcomes with the application of neurodynamic mobilization as a conservative 

treatment for patients suffering from CTS (Sierra-Silvestre et al, 2024). Neural Mobilization is one of the physiotherapy 

methods that has been examined in this research.  

Sudan, situated in East North Africa, is regarded as one of the developing nations (Adam et al, 2025: Osman et al, 2024: 

Abdelnour et al. 2023). The field of physiotherapy within rehabilitation is advancing, albeit facing challenges due to the 

country's low socioeconomic status, which results in a constrained healthcare system in the area (Abdalmagid et al, 2023). 

Although physiotherapy services commenced in the early 1980s, educational programs for physiotherapy began in 2004 at 

Ibn Sina University (ISU) followed by Ahfad University for Women (AUW), Alnilin University (AU), and National 

University (NU) which all located in Khartoum State (Almalty et al, 2024). Lately, Master of Science (MSc) program 

established at AU. 

This research was carried out to evaluate the impact of Neural Mobilization on Carpal Tunnel Syndrome (CTS) in Sudan, 

as there have been no prior similar studies conducted in the country. A limited number of studies have explored 

physiotherapy methods for Rheumatoid Arthritis (RA) and sports injuries in Sudan (Alkazaleh et al, 2024: Osman et al, 

2024: Abdelnour et al. 2023). There was only one study done by Abdelnour et al (2025), which discussed the physiotherapy 

intervention for CTS using neural mobilization. 

2.   METHODOLOGY 

The research was a prospective analytical case-control study aimed at evaluating the neural mobilization of the median 

nerve. It was carried out in Khartoum, Sudan, encompassing physiotherapy clinics at ISU, Police Hospital, and the Al-

Sudani Center for Physiotherapy. All individuals involved in the study were diagnosed with CTS. The study sample 

comprised 30 cases, which were concurrently divided into two groups: a control group and an experimental group, with 15 

patients in each. The control group received treatment through ultrasound and exercises; in contrast, the experimental group 

was treated with ultrasound, exercises, and neural mobilization of the median nerve. Both groups underwent a total of 12 

treatment sessions, with 3 sessions scheduled per week over a duration of four weeks. Ultrasound treatment was 

administered to both the control and experimental groups three times a week for a duration of four weeks, totaling 12 

sessions. The dosage utilized was 1 MHz pulsed ultrasound for 15 minutes per session, with a frequency of 1 Hz, applied 

to the palmar side of the wrist joint. The exercises included both strengthening and stretching activities for the wrist and 

fingers. These exercises comprised wrist flexion and extension, finger flexion and extension, finger abduction and 

adduction, thumb flexion and extension, as well as wrist ulnar and radial deviation. Participants were instructed to perform 

these exercises 10 times, five times a day. Neural Mobilization of the Median Nerve was applied exclusively to the 

experimental group. The participant was positioned seated with the shoulder abducted to 90 degrees, maintaining full elbow 

extension and supination. The mobilization of the median nerve was executed by adjusting the positions of the wrist and 

neck; during wrist extension, the neck remained in a neutral position, while wrist flexion required the neck to bend to the 

opposite side. The therapist was positioned in front of the patient to ensure proper execution of the technique. Additionally, 

participants were advised to continue these exercises at home alongside the other prescribed activities. Assessment was 

conducted prior to the treatment sessions and upon their conclusion. The Visual Analogue Scale (VAS) was utilized to 

evaluate pain, while a hand dynamometer was employed to measure hand grip strength. The Boston Carpal Tunnel 

Questionnaire (BCTQ) was specifically used; the Symptoms Severity Scale (SSS) assessed the severity of Carpal Tunnel 

Syndrome (CTS), and the Functional Status Scale (FSS) evaluated hand functionality. Data collection was performed 

through a questionnaire designed to gather demographic information. Data was examined utilizing the Microsoft Excel 

program and SPSS version 21.0, employing a paired sample T-test to assess the differences in the mean values between the 

control and experimental groups at a confidence level of 95% and a P-value of 0.05 or less. Consent from all physiotherapy 

centers has been secured, and written approval was acquired from the participants prior to their involvement in the study. 

The data were stored on a personal computer protected by a personal password. All participants retained the right to 

withdraw from the study at any point. 
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3.   RESULTS 

Table 4.1: Age and weight in control and experimental groups: 

 Number Minimum Maximum Mean 

Age 30 24 75 53 

Weight 30 47 90 73 

Table 4.1. indicates that the average age in both groups is 53 years, while the average weight in both groups is 73 kg. 

Figure 4.1. Gender in control and experimental groups: 

 

In the control group, there were 20% (3 out of 15) males and 80% (12 out of 15) females, whereas the experimental group 

consisted entirely of females, as illustrated in figure 4.1. 

Figure 4.2: Statistical analysis of pre and post treatment of pain in control and experimental groups: 

 

As illustrated in figure 4.2, both groups demonstrated a notable enhancement in pain management before and after treatment. 

In the control group, the mean score decreased from 5 to 0.73 on the VAS pain scale. This resulted in a significant difference 

between pre-treatment and post-treatment, with a p-value of (0.000). In the experimental group, the mean score decreased 
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from 7 to 1.13 on the VAS pain scale. This also resulted in a significant difference between pre-treatment and post-treatment, 

with a p-value of (0.000). 

Figure 4.3: Statistical analysis of pre and post treatment of hand grip in control and experimental groups: 

 

As illustrated in figure 4.3, both groups demonstrated a notable enhancement in hand grip before and after treatment. In the 

control group, the mean score rose from 6.3 to 16 when measured with a hand dynamometer for hand grip. This resulted in 

a significant difference between pre and post treatment with a p-value of (0.001). In the experimental group, the mean score 

increased from 13.8 to 17.7 using the hand dynamometer for hand grip. This also resulted in a significant difference between 

pre and post treatment with a p-value of (0.048). 

Figure 4.4: Statistical analysis of pre and post treatment of Symptom severity scale in control and experimental 

groups:  

 

As illustrated in figure 4.4, both groups demonstrated a notable improvement in symptom severity before and after 

treatment. In the control group, the mean score decreased from 24.3 to 14.8, as measured by the SSS for symptom severity. 

This resulted in a significant difference between pre and post treatment, with a p-value of (0.000). In the experimental 

group, the mean score decreased from 29.5 to 14.8, also using the SSS for symptom severity. This too resulted in a 

significant difference between pre and post treatment, with a p-value of (0.000). 
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Figure 4.5: Statistical analysis of pre and post treatment of functional status scale in control and experimental 

groups: 

 

As illustrated in figure 4.5, both groups demonstrated a notable enhancement in functional status before and after treatment. 

In the control group, the mean score decreased from 17 to 10.7, as measured by the FSS for functional status. This resulted 

in a significant difference between pre and post treatment with a p-value of (0.001). In the experimental group, the mean 

score decreased from 19.2 to 11.1, also using the FSS for functional status. This too resulted in a significant difference 

between pre and post treatment with a p-value of (0.000). 

Table 4.2: Statistical relationship of post treatment between control and experimental groups: 

 Mean  SD P. Value  Significance 

Pain control. .40 1.5 .320 Non sig 

Hand grip.  1.68 14.6 .663 Non sig 

Symptoms Severity. .06 6.6 .970 Non sig 

Functional Status. .4 6.3 .810 Non sig 

As indicated in table 4.2, there was no significant relationship identified between the control and experimental groups 

concerning pain management, hand grip strength, symptom severity, and functional status. 

4.   DISCUSSION 

A total of 30 participants took part in the study. The participants were divided into two groups, with each group consisting 

of 15 individuals. The average age for both groups is 53 years. The research conducted by Hashimoto et al, (2020), in Japan 

revealed that carpal tunnel syndrome (CTS) affects individuals over the age of 50. Additionally, this study identified a 

positive correlation between CTS and female gender. In this research, the number of female participants was greater in both 

groups, as indicated in the previous chapter. The average weight in both groups was 73 kg. This finding is consistent with 

the study by Elamian et al, (2024), which reported an average weight of 83 kg with a variation of ±11.71. A notable 

enhancement in pain reduction was observed in both pre and post treatments for the two groups involved in this study. This 

finding aligns with the research conducted by Bittencourt et al, (2024), which demonstrated a clear effect of neural 

mobilization on pain alleviation in patients with Carpal Tunnel Syndrome (CTS). It positively influences both sensory 

conduction velocity and motor conduction velocity. Consequently, it is recommended that neural mobilization be 

incorporated into the management strategies of physical therapy. Concerning hand grip, a notable enhancement was 

observed in both pre and post treatments for the two groups. This aligns with the previously mentioned effects on motor 

conduction velocity (Bittencourt et al, 2024: Syed et al, 2023). The carpal bone mobilization technique proved effective in 

enhancing grip strength while treating participants with chronic CTS. Furthermore, the tendon gliding exercises served as 

a valuable adjunct that enhanced the effects of both the neurodynamic technique and the carpal bone mobilization technique. 

Concerning the severity of symptoms, a notable enhancement was observed in both pre- and post-treatment evaluations for 
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the two groups. The research conducted by Syed et al, (2023), concluded that neural mobilization therapy was effective in 

alleviating the symptom severity of Carpal Tunnel Syndrome (CTS) (Syed et al, 2023). This finding aligns closely with our 

discussion on the improvement of hand grip strength. In other terms, the carpal bone mobilization technique proved effective 

in diminishing symptom severity while treating participants with chronic CTS, and the tendon gliding exercises served as 

a beneficial adjunct that enhanced the effects of both the neurodynamic technique and the carpal bone mobilization 

technique. 

Concerning Functional status, notable enhancement was observed in both pre and post treatments for the two groups. The 

research conducted by Syed et al, (2023), concluded that neural mobilization therapy was effective in reducing symptom 

severity and improving hand function for patients with CTS (Abdelnour et al, 2025: Syed et al, 2023). No substantial 

relationship was identified between the control and experimental groups concerning pain management, hand grip strength, 

symptom severity, and functional status. There is no evident explanation for this observation. Consequently, the significant 

outcomes observed before and after treatment indicated that neural mobilization had a notable effect on the treatment of 

patients with Carpal Tunnel Syndrome (CTS). 

5.   CONCLUSION 

The research indicated that neural mobilization had a significant impact on the treatment of patients with Carpal Tunnel 

Syndrome (CTS). This beneficial effect was evident in terms of pain reduction, severity of symptoms, and improvement in 

functional status. However, further studies are required to ascertain the effectiveness of neural mobilization for CTS 

patients. 

Dedication: This article is dedicated to the memory of the first author's father, Mr. Napelion Nazeer Gilada (1949-2025), 

and his family. 
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