
Introduction
The human body spinal column is divided into several segments, 
such as Cervical, Thoracic, lumbar, Sacral and coccyx bone. Each 
segment distributes the spinal nerve bilaterally and an 
impingement of spinal nerve due to any reason gives the 
symptoms, such as radiation of pain in bilateral or unilateral 
upper limb is a very common pattern/nature of cervical 

radiculopathy (CR). This pain can radiate from the nape of neck 
to till tip off the fingers. With increasing sedentary lifestyles and 
computer-dependent occupations, the incidence of CR has been 
rising [1].
CR is a condition characterized by compression at cervical nerve 
roots and its branches, resulting in pain, numbness, tingling, or 
motor weakness radiating from the neck into the upper 
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Introduction: As we know that there are many complaints regarding cervical radiculopathy (CR) coming up nowadays. CR has many more 
causes, such as poor posture, screen time, prolong working duration on computer system, high pillow, sudden jerk, etc. Along with the above-
mentioned causes physical activity also influences the CR cases. Lack of physical activity reduces the strength of the surrounding muscle which 
increases the chances for CR. A person with regular physical activity has less-chances of such conditions.
Objectives: To unlock the effects of neural mobilization (NM) versus transcutaneous electrical nerve stimulation (TENS) in CR.
Materials and Methods: Total 30 patients were selected and divided into two groups randomly. Patients were informed about the study and one 
group was treated with TENS and the other group was treated with NM. Two outcome measures were used to assess the pain and neck pain 
disability.
Results: The result of the study has shown the difference between pre- and post-treatment but the NM (Median Nerve Mobilization [ULTT 1]; 
Median Nerve Mobilization [ULTT 2A]; Radial Nerve Mobilization [ULTT 2B]; Ulnar Nerve Mobilization [ULTT 3]) and TENS 
(Conventional/Continuous Mode) are equally effective in CR patients (P <0.05).
Conclusion: The study concluded that NM and TENS are equally effective in CR.
Keywords: Transcutaneous electrical nerve stimulation, Numeric Pain Rating Scale, neural mobilization, cervical radiculopathy, upper limb 
tissue tension, neck disability index.

Abstract

Learning Point of the Article:
This study highlights that physiotherapeutic modality i.e. transcutaneous electrical nerve stimulation (TENS) and neural mobilization 

both are helpful in treating cervical radiculopathy.

Unlocking the Effects of Neural Mobilization versus Transcutaneous 
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extremity. The condition significantly affects the “quality of life” 
and “functional capacity” of affected individuals in middle to 
older age groups [1,2,3]. Concurrently, inflammatory 
mediators  such “tumor necrosi s  factor-a lpha”  and 
“interleukins” increase neuronal irritation and pain sensitivity 
[3].
Management strategies are both conservative and surgical, 
depending on the severity and duration of symptoms. 
Conservative treatment, such as physiotherapy, neural 
mobi l izat ion (NM),  i sometr ic  neck exercises ,  and 
“Transcutaneous Electrical Nerve Stimulation” remains the first 
line of management in most cases [4,5]. Numerous studies have 
demonstrated that NM can reduce pain, enhance range of 
motion, improve nerve conduction, and restore functional 
activity. It has also been shown to complement other 
physiotherapeutic modalities, such as isometric strengthening, 
traction, and transcutaneous electrical nerve stimulation 
(TENS). The non-invasive and patient-specific nature of NM 
makes it a safe and effective intervention, particularly in 
conservative management of radiculopathies and peripheral 
nerve entrapment syndromes [6,7].
CR can greatly interfere with daily activities, occupational 
performance, and overall quality of life. Physiotherapy is 
essential in the conservative treatment of CR, and commonly 

used interventions include NM and electrotherapy techniques 
[8,9,10]. NM focuses on restoring normal nerve mobility and 
physiological  f unct ion,  w hich helps  reduce neural 
mechanosensitivity and alleviate symptoms. In contrast, TENS 
is widely used to manage pain through neuromodulation. 
Although both approaches are frequently used in clinical 
settings, there is limited comparative research evaluating their 
effectiveness in reducing pain, improving functional ability, and 
supporting recovery in individuals with CR [11,12,13,14]. 
Therefore, this study aims to assess and compare the effects of 
NM and TENS, which may assist physiotherapists in 
determining the more effective treatment and improving 
therapeutic strategies for better patient outcomes.

Materials and Methods

Research design
Prospective comparative study.

Sample size
Total 30 patients with clinically and radiographically confirmed 
CR were recruited from physiotherapy outpatient department 
(OPD) at Nims Hospital using purposive sampling. A written 
consent form was obtained from all patients before enrolment. 
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Graph 1: Graphical representation of neck disability index (NDI) pre and 
post (X = Number of pts, Y = NDI scale). Graph 2: Graphical representation of numeric pain rating scale (NPRS) pre 

and post (X = Number of pts, Y = NPRS scale).

Graph 3: Graphical representation of neck disability index (NDI) pre and 
post (X = Number of pts, Y = NDI scale).

Graph 4: Graphical representation of numeric pain rating scale (NPRS) pre 
and post (X = Number of pts, Y = NDI scale).
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The study was approved from Institutional Ethical committee.
Study setting
A comparative study was conducted in OPD of the 
physiotherapy department at Nims Hospital.

Inclusion criteria
• Patients of all genders between 20 and 40 years of age
• Patient suffering from pain since a month
• Diagnosed case of CR by a Physiotherapist.

Exclusion criteria
• Patients undergone any surgical procedure near the neck
• Patients on painkillers, muscle relaxants
• Patients suffering from a neurological condition.

Outcome measure
1. “Neck Disability Index” (NDI)
2. “Numeric Pain Rating Scale” (NPRS)

Procedure

The patients were selected and divided into two groups. A detail 
explanation about the study and the procedure was explained to 
all the patients. Patients were explained about their valuable or 
genuine feedback. Patients were also explained about the 2 scale 
which they need to fill before starting treatment, i.e., day 1 and 
after 2 weeks, i.e., day 14 post-treatment. All the patients were 
given assistance for understanding both the scales whenever 
needed. Both the groups were as follows:
• Group A (n = 15): The most popular TENS mode is the 
conventional or continuous mode. It can be used both in the 
acute and chronic stages of pain. Large Aβ diameter fiber 
activity inhibits pain fibers, which modulates pain. Pain 
alleviation comes on quickly. The stimulation parameters 
include a low intensity (12–30 mA) that produces paresthesia 
and a pleasant tingling feeling without causing any muscular 
contraction. A high frequency, usually between 100 and 150 Hz. 
The typical pulse duration is between 50 and 80 s. Treatment µ

lasts 20–60 min.
• Group B (n = 15): The targeted NM was given to Median 
Nerve Mobilization (ULTT 1); Median Nerve Mobilization 
(ULTT 2A); Radial Nerve Mobilization (ULTT 2B); Ulnar 
Nerve Mobilization (ULTT 3). Each NM was given 10 time per 
session.
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Lower Upper

Pair 1

NDI pre-post 42.6 3.644 0.665 41.239 43.96 64.022 29 0

95% confidence interval 

of the difference

NDI: Neck disability index

Table 1: Paired sample t -test for NDI (Pre-Post)

“Paired samples test”

Characteristics

Paired differences

t -value
Degrees of 

freedom

Significance 

(2-tailed)Mean
Standard 

deviation

Standard 

error mean

Lower Upper

Pair 1

NPRS pre-post 6.033 1.401 0.255 5.509 6.556 23.578 29 0

95% Confidence 

interval of the 

difference

NPRS: Numeric Pain Rating Scale

Table 2: Paired sample “ t ”-test for NPRS (Pre-Post)

“Paired samples test”

Characteristics

Paired differences

t -value
Degrees of 

freedom

Significance 

(2-tailed)Mean
Standard 

deviation

Standard error 

mean
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Results

Data analysis
Data were analyzed by using “Statistical Package for the Social 
Sciences software version 25.0.”
The mean value of 30 patients was 36.50 and standard deviation 
(SD) is 2.837 in Group A while in Group B the mean value is 
34.56 and SD is 4.43.

Group – A
The mean value of NDI pre is 48.93 and SD is 3.22 while NDI 
post-mean value is 6.33 and SD is 1.29. The mean value of 
NPRS pre is 6.66 and SD is 1.24 while NPRS post-mean value is 
.63 and SD is 0.718.
NDI
Paired “t”-test was conducted to compare with the pre and post-
value of NDI in CR pts. A significant difference in the NDI Pre 
(M = 42.60, SD = 3.644), t = 64.02, P = 0.000 (<0.05). It shows 
positive effect. As mentioned in Table – 1, Graph 1
NPRS
Paired “t”-test was conducted to compare the pre– and post-
value of NPRS in CR pts. A significant difference in the NPRS 

Pre Post(M = 6033, SD = 1.40), t  = 23.57, P = 0.000 (<0.05). It 
shows positive effect. As mentioned in Table – 2, Graph 2

Group – B
The Mean value of NDI pre is 49.26 and SD is 3.50 while NDI 
post-Mean value is 5.66 and SD is 1.29. The Mean value of 
NPRS pre is 6.43 and SD is 1.30 while NPRS post-Mean value is 
.23 and SD is 0.43.
NDI
Paired t-test was conducted to compare the pre- and post-value 
of NDI in CR pts. A significant difference in the NDI Pre (M = 
43.60, SD = 3.420), t = 69.82, P = 0.000 (<0.05). It shows 
positive effect. As mentioned in Table – 3, Graph 3
NPRS
A paired t-test was conducted to compare the pre- and post-
value of NPRS in CR pts. There was a significant difference in 
the NPRS Pre (M = 6.20, SD = 1.29),. t = 26.17, P = 0.000 
(<0.05). It shows positive effect. As mentioned in Table – 4, 
Graph 4
The “t” value of NDI is −1.09 and P = 0.13; t-value of NPRS is 
−0.47 and P-value is 0.31. P < 0.05 so, the null-hypothesis is 
accepted, and hence proved that NM and TENS are equally 
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Lower Upper

Pair 1

NDI pre-post 43.6 3.42 0.624 42.322 44.877 69.826 29 0

95% confidence interval 

of the difference

NDI: Neck disability index

Table 3: Paired sample “ t ”-test for NDI (Pre-Post)

“Paired samples test”

Characteristics

Paired differences

t -value
Degrees of 

freedom

Significance 

(2-tailed)Mean
Standard 

deviation

Standard 

error mean

Lower Upper

Pair 1

NPRS pre-post 6.2 1.297 0.236 5.715 6.684 26.178 29 0

95% confidence interval 

of the difference

NPRS: Numeric Pain Rating Scale

Table 4: Paired sample “ t ” test for NPRS (Pre-Post)

“Paired samples test”

Characteristics

Paired differences

t -value
Degrees of 

freedom

Significance 

(2-tailed)Mean
Standard 

deviation

Standard 

error mean
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effective in CR patients.

Discussion
The present study was carried out to compare the effects of NM 
and TENS in individuals with CR. The results indicated that 
both treatment approaches were effective in decreasing pain 
and improving functional outcomes in patients with this 
condition. The findings further confirm the effectiveness of 
both TENS and NM in the treatment of CR. Each technique 
contributes to pain relief and functional recovery through 
different mechanisms. TENS mainly works through pain 
modulation by stimulating large-diameter afferent nerve fibers 
and inhibiting nociceptive signals at the spinal cord level 
according to the Gate Control Theory. In addition, it promotes 
the release of endogenous opioids, which helps in reducing the 
perception of pain. In contrast, NM aims to restore normal 
nerve mobility and physiological functioning by enhancing the 
e x t e n s i b i l i t y  o f  n e u r a l  t i s s u e s ,  r e d u c i n g  n e u r a l 
mechanosensitivity, and improving intraneural blood 
circulation.
A study by Pallewar et al [11]. involving 60 participants showed 
that NM combined with mechanical cervical traction was 
effective in reducing pain and improving functional status in 
patients with CR. The outcomes of the present study are 
consistent with Pallewar’s findings, which emphasize the 
importance of NM in relieving symptoms related to nerve root 
compression and promoting functional recovery.
Similarly, Nelakurthy et al[12]. conducted research on 30 
patients experiencing cervicobrachial pain using NM 
techniques. The study concluded that NM along with 
conventional physiotherapy significantly reduced pain and 
improved cervical mobility. The results of the present study 
support Nelakurthy’s conclusions, indicating that NM plays an 
important role in the physiotherapy management of CR.
Another investigation by Cleland et al.[15] evaluated the 
effectiveness of manual therapy and exercise in individuals with 
CR and reported considerable improvements in pain and 
disability. The study emphasized that treatments addressing 
neural and mechanical dysfunction can substantially reduce 
symptoms. The present study aligns with these findings, 
suggesting that interventions focused on improving neural 
tissue mobility can enhance treatment outcomes.
Similarly, Young et al. [16] conducted a randomized clinical 
trial examining the effects of manual therapy, exercise, and 
cervical traction in patients with CR. The results demonstrated 
significant reductions in both pain and disability following 
conservative physiotherapy management. These findings 
further support the value of non-invasive physiotherapy 

interventions, such as NM, in improving patient outcomes.
In addition, Butler [17] and Shacklock [18] highlighted that 
NM techniques help restore the dynamic interaction between 
neural tissues and surrounding structures. These methods 
reduce nerve sensitivity and improve nerve gliding, which can 
help alleviate symptoms, such as radiating pain, numbness, and 
tingling commonly seen in CR. TENS is also widely used as a 
suppor t ive modalit y  for  pain management in both 
musculoskeletal and neuropathic conditions. Various studies 
have reported that TENS effectively decreases pain intensity by 
modulating nociceptive signals and stimulating the release of 
endorphins. In individuals with CR, the pain relief achieved 
through TENS may enable better participation in therapeutic 
exercises and functional rehabilitation. Overall, the results of 
this study suggest that both NM and TENS are effective 
interventions in the conservative treatment of CR.

Limitations
This study has some limitations that should be taken into 
account when interpreting its findings. The relatively small 
sample size may limit the ability to generalize the results to the 
broader population of individuals with CR. In addition, the 
intervention period was short, and no long-term follow-up was 
performed to evaluate the lasting effects of NM and TENS.

Recommendations
1. Implementation of both methods in clinical practice to treat 
CR.
2. Awareness campaigns on early diagnosis of neck with CR for 
better outcome.
3. Regular physical activity posture awareness.

Conclusion
This research showed the equally positive results in both the 
groups. Patients in the Group A was treated by using TENS 
(Conventional/Continuous Mode) and patients in the Group 
B was treated by using NM (Median Nerve Mobilization 
[ULTT 1]; Median Nerve Mobilization [ULTT 2A]; Radial 
Nerve Mobilization [ULTT 2B]; Ulnar Nerve Mobilization 
[ULTT 3]). Patient’s feedback from both groups on 14th day 
has shown the equal effect. So, this study concluded that TENS 
and NM can be an equally effective therapeutic approach to 
treat CR.
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Clinical Message

This study highlights that neural mobilization and transcutaneous 
electrical nerve stimulation both the therapeutic modalities are 
helpful in reducing the pain caused by Physical Factors.
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