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ABSTRACT

Background: Cervical radiculopathy is a debilitating condition characterized by pain and neurological symptoms resulting from nerve
root compression in the cervical spine. Traditional treatments include mechanical traction and nerve gliding exercises, each with
varying degrees of efficacy. Understanding the comparative effectiveness of these interventions can guide clinicians in optimizing
treatment strategies.

Objective: This study aimed to compare the effectiveness of mechanical traction and nerve gliding exercises in reducing pain,
improving cervical range of motion, and decreasing disability in patients with cervical radiculopathy.

Methods: A randomized controlled trial was conducted with 32 participants diagnosed with cervical radiculopathy, evenly divided
into two groups: Group A received nerve gliding exercises, and Group B underwent mechanical traction. Both interventions were
administered over a four-week period. Outcome measures included pain intensity (Visual Analogue Scale, VAS), cervical range of
motion (flexion, extension), and disability (Neck Disability Index, NDI). Data were analyzed using Friedman tests for within-group
comparisons and Mann-Whitney U tests for between-group differences, with a significance level set at p<0.05.

Results: Both groups showed significant improvements in VAS and NDI scores post-treatment. Group A (nerve gliding) reported a
decrease in VAS from 7.44 (SD=0.73) to 2.31 (SD=0.79) and in NDI from 38.38 (SD=5.38) to 15.94 (SD=5.09). Group B (mechanical
traction) showed a reduction in VAS from 7.56 (SD=1.21) to 3.56 (SD=1.21) and in NDI from 39.56 (SD=6.63) to 30.13 (SD=6.88).
Improvements in cervical range of motion were more pronounced in Group A. Statistical analysis revealed significant differences
between the groups in favor of nerve gliding for enhancing cervical range of motion (p<0.05) and reducing disability scores (p<0.001).

Conclusion: Both mechanical traction and nerve gliding exercises are effective in managing cervical radiculopathy. However, nerve
gliding exercises demonstrated a superior benefit in improving cervical range of motion and reducing disability levels. These findings
suggest that nerve gliding exercises may offer a more comprehensive treatment approach for cervical radiculopathy.
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INTRODUCTION

Cervical radiculopathy, commonly known as a "pinched nerve," is characterized by neurological impairments resulting from the
impingement or inflammation of nerve roots in the cervical spine (1, 2). This condition manifests through various symptoms such as
muscle weakness, numbness, and radiating pain, predominantly affecting individuals under the age of 50 due to herniated disks and
those in their 50s and 60s due to disc degeneration (3, 4). The prevalence of cervical radiculopathy is estimated at 85 out of 100,000
patients, with the C7 nerve root being the most frequently involved. The condition's complex nature, encompassing mechanical
compression, inflammation, and metabolic abnormalities leading to nerve root compression, necessitates a multifaceted approach
to diagnosis and treatment (5, 6).

Diagnosis of cervical radiculopathy involves a comprehensive history and physical examination, supplemented by imaging studies
such as X-rays and MR, the latter being considered the gold standard for evaluating soft tissue involvement (7-9). Electromyography
and nerve conduction studies may further aid in confirming the diagnosis and distinguishing cervical radiculopathy from other
conditions mimicking similar symptoms. Treatment strategies for cervical radiculopathy vary, ranging from conservative approaches,
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including physical therapy and cervical steroid injections, to surgical interventions in severe or non-responsive cases. Physical therapy
plays a pivotal role, employing techniques such as ultrasonography, electrical stimulation, and therapeutic exercises to alleviate pain,
improve mobility, and restore function. Manual therapy, including joint mobilizations and soft tissue mobilization, alongside nerve
gliding exercises, are integral components of the rehabilitation process, aimed at relieving discomfort and enhancing nerve mobility
(9, 10).

Recent literature underscores the importance of comparing the effectiveness of different therapeutic modalities in managing cervical
radiculopathy (11, 12). Studies have explored the impact of active versus passive upper extremity nerve mobilization, the
combination of Kaltenborn-Evjenth nerve mobilisation with intermittent cervical segment traction, and specific measures targeting
the enlargement of the intervertebral foramen. Furthermore, research has delved into the comparative effects of neural mobilization
techniques, manual versus mechanical traction, and the synergistic application of cervical traction with neural mobilization. The
findings from these studies contribute to a growing body of evidence supporting the efficacy of various treatment approaches, yet
emphasize the need for further research to optimize patient outcomes (13, 14).

The comparative analysis of nerve gliding and mechanical traction in the management of cervical radiculopathy represents a critical
area of investigation, addressing the gap in knowledge regarding the combined impact of these modalities. The objective is to
elucidate the differential effects of these interventions, thereby guiding clinical practice towards more effective management
strategies for cervical radiculopathy (15, 16). This research endeavor aims to provide a deeper understanding of the mechanisms
underlying the therapeutic benefits of nerve gliding and mechanical traction, offering insights into their potential synergies and
paving the way for enhanced treatment protocols that can significantly improve the quality of life for individuals afflicted with this
debilitating condition (16, 17).

MATERIAL AND METHODS

The research was conducted following a Randomized Controlled Trial design over a period of four months (18). The study setting
encompassed DHQ Hospital Faisalabad, Allied Hospital Faisalabad, and Fatima Medical Complex, focusing on a population of patients
exhibiting symptoms of cervical radiculopathy. These patients were confirmed through objective evaluations including the Spurling
test, upper limb tension test, and distraction test. Employing a simple randomised sampling technique, participants were chosen
and then randomly assigned into two groups to ensure an equal allocation ratio of 1:1 (19).

The total sample size determined for the study was 32,

with 16 participants in each group, calculated using the

Open Epi tool based on previous studies' data. The

[ Assessed for eligibility (n=50) 1 inclusion criteria were men and women aged 30-45
: o o
Excluded (18) years, presenting a positive Spurling's test, subacute
+ Not eligible = 14 pain lasting more than two weeks but less than three
.| *Declined from participation=3 Lo . .
"l . Other reasons=1 months, radiating pain into the upper limb, and not

currently on medication (20, 21). Exclusion criteria
Randomized (n=32) included patients with pain from previous surgeries,

post-traumatic conditions, congenital or acquired

abnormalities, osteoarthritis, osteoporosis, significant

[ ) ] pathology, active infections, hyper laxity, and calcium
Allocation
deposition in soft tissues (22, 23).

Allocated to intervention group (n=16)
Received allocated intervention (n=16)
Did not receive allocated intervention (n=0)

Allocated to control group (n=16)
Received allocated intervention (n=16) Informed consent was a crucial step before

Did notreceive allocated intervention (x=0) participation, where individuals were briefed verbally

| | on the study's purpose and procedures, and consent
[ Post Treatment ] was documented through a signed form. The study
aimed to assess neck discomfort, range of motion, and
impairment as its primary parameters. For outcome

) measures, pain was quantified using the Visual
v Analysis ¥ Analogue Scale (VAS), and neck range of motion and
[ Aualyzed (1=16) Aualyzed (1=16) ] disability were evaluated using a goniometer and the
Excluded from analysis (n=0) Excluded from analysis (n=0) . . .
Neck Disability Index (NDI), respectively (24).

Data collection followed a structured approach where
Figure 1 CONSORT FLOWCHART participants, upon recruitment, underwent
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conventional therapy including a 10-minute application of a hydrocollator wet heat pack. The intervention for Group A involved
nerve gliding exercises targeting the median or ulnar nerves, performed in a specific oscillatory manner. Group B received
mechanical traction using a standardized traction unit, with treatments administered three times weekly for four weeks for both
groups (25, 26).

Statistical analysis of the collected data was performed using SPSS version 25. The analysis included calculations of mean and
standard deviation for quantitative variables such as age and gender. The Shapiro-Wilk test assessed the normality of the data, and
non-parametric tests were applied where necessary. Intra-group comparisons were made using the Friedman test, while inter-group
comparisons were determined by the Mann-Whitney U test, considering a p-value < 0.05 as significant.

The research was conducted adhering to the ethical guidelines of the Declaration of Helsinki, ensuring the confidentiality and rights
of all participants were protected throughout the study. The GANTT chart outlined the timeline for data collection, analysis,
interpretation, and the final submission of the thesis over the four-month period. The study's structure and flow were documented
in a CONSORT flow diagram, providing a clear visual representation of participant progression through the phases of the trial.

RESULTS

In the study, demographic characteristics across two groups, Group A (Nerve Gliding) and Group B (Mechanical Traction), were
analyzed to understand the distribution of age, gender, affected side, and BMI categories among the participants [Table 1]. The age
group distribution revealed a higher percentage of older participants (56.3%) in the 42-47 age range for Group A, compared to a
larger proportion of younger participants (43.8%) in the 30-35 age range for Group B. Gender distribution showed a slight female
majority (56.3%) in Group A, whereas males were more prevalent (62.5%) in Group B. Regarding the affected side, a significant
difference was observed; only 6.3% of participants in Group A reported symptoms on the right side compared to 43.8% in Group B.
Conversely, Group A had a majority of participants (56.3%) affected on the left side. The BMI category distribution was similar across
both groups, with a notable percentage of participants classified as Obese Class | (43.8%) in each group.

The Visual Analogue Scale (VAS) assessments [Table 2] presented noteworthy findings. Before treatment, the pain levels were
comparable between the two groups, with means of 7.44 for Group A and 7.56 for Group B, yielding no significant difference (p =
.922). However, a significant reduction in pain was observed in Group A after the 2nd week (mean = 4.19) and after treatment (mean
=2.31), compared to Group B (mean = 5.00 after the 2nd week and 3.56 after treatment), with the differences becoming statistically
significant (p = .035 and p = .004, respectively). This indicates a more pronounced effect of nerve gliding exercises on reducing pain
levels among the participants.

Table 1 Demographic Characteristics

Category Subcategory Group A Frequency (%) Group B Frequency (%)
Age Group 30-35 2 (12.5%) 7 (43.8%)

36-41 5(31.3%) 4 (25.0%)

42-47 9 (56.3%) 5(31.3%)
Gender Male 7 (43.8%) 10 (62.5%)

Female 9 (56.3%) 6 (37.5%)
Affected Side Right Side 1(6.3%) 7 (43.8%)

Left Side 9 (56.3%) 6 (37.5%)

Both 6 (37.5%) 3(18.8%)
BMI Category 18.5-24.9 Normal 3(18.8%) 2 (12.5%)

25-29.9 Overweight 4 (25.0%) 4 (25.0%)

30-34.9 Obese 2 (12.5%) 3(18.8%)

35-39.9 Obese Class | 7 (43.8%) 7 (43.8%)

Table 2 Comparative Visual Analogue Scale (VAS) Assessments

Assessment Point Group A Mean (SD) Group B Mean (SD) p-value
Before Treatment 7.44 (0.73) 7.56 (1.21) p=.922
After 2nd Week 4.19 (1.87) 5.00 (1.41) p =.035
After Treatment 2.31(0.79) 3.56 (1.21) p =.004

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.



Nerve Gliding vs. Mechanical Traction in Cervical Radiculopathy JOSI'RGLO;.II'!:at[th l H RR
) ; ) and Rehabilitation
Ahmed (Heera) S., et al. (2024). 4(1): DOI: https://doi.org/10.61919/jhrr.v4i1.335 Research GaEED

Table 3 Comparative Neck Disability Index (NDI) Assessments

Assessment Point Group A Mean (SD) Group B Mean (SD) p-value
Before Treatment 38.38 (5.38) 39.56 (6.63) p=.583
After 2nd Week 19.13 (5.81) 32.63 (10.74) p=.010
After Treatment 15.94 (5.09) 30.13 (6.88) p<.001

Table 4 Comparative Cervical Flexion Range of Motion (ROM)

Assessment Point Group A Mean (SD) Group B Mean (SD) p-value
Before Treatment 23.44 (4.97) 27.44 (6.11) p=.036
After 2nd Week 42.31(11.59) 34.75 (8.15) p=.020
After Treatment 46.56 (8.70) 40.94 (8.67) p =.005

Table 5 Comparative Cervical Extension Range of Motion (ROM)

Assessment Point Group A Mean (SD) Group B Mean (SD) p-value
Before Treatment 48.50 (5.27) 51.81(5.09) p=.106
After 2nd Week 59.44 (8.04) 57.44 (6.60) p=.075
After Treatment 63.19 (7.36) 59.81 (4.78) p=.033

Furthermore, the Neck Disability Index (NDI) assessments [Table 3] highlighted the impact of treatments on disability reduction.
Initially, both groups presented similar disability levels, with Group A at a mean of 38.38 and Group B at 39.56 (p = .583). Significant
improvements were seen in Group A, which reported a decrease to 19.13 after the 2nd week and further down to 15.94 after
treatment. In contrast, Group B showed a slower reduction in disability scores (32.63 after the 2nd week and 30.13 after treatment),
with the differences between the groups becoming statistically significant (p =.010 and p < .001, respectively).

The assessment of cervical flexion and extension range of motion (ROM) provided additional insights into the physical outcomes of
the interventions [Tables 4 and 5]. Before treatment, both groups had comparable baseline measures for cervical flexion and
extension. However, significant improvements were observed in Group A, with cervical flexion increasing from a mean of 23.44 to
46.56 and cervical extension from 48.50 to 63.19 after treatment. Group B also showed improvements but to a lesser extent, with
cervical flexion reaching a mean of 40.94 and extension 59.81 after treatment. The differences between the groups were statistically
significant at various assessment points, underscoring the efficacy of nerve gliding exercises in enhancing cervical mobility.

DISCUSSION

In this investigation, the efficacy of mechanical traction and nerve gliding as treatment modalities for cervical radiculopathy was
meticulously compared. The study unveiled insightful findings regarding the potential of these management strategies, evaluating
their effects through various outcome measures such as pain intensity, disability ratings, and cervical range of motion. Both
mechanical traction and nerve gliding were found to be effective in reducing pain and disability in patients with cervical
radiculopathy, indicating their viability as therapeutic options for this condition. However, nuanced differences emerged between
the treatment approaches, shedding light on their distinct therapeutic benefits (5, 13, 20).

Mechanical traction demonstrated superior improvements in impairment scores, suggesting its greater efficacy in ameliorating
disability levels in individuals with cervical radiculopathy. Conversely, nerve gliding exhibited a more pronounced effect on enhancing
cervical range of motion, particularly in flexion and extension movements. This differentiation underscores the importance of
tailoring treatment strategies to individual patient needs and treatment goals, considering the specific advantages of each modality
(9, 16).

The study's findings are in line with previous research, such as the work of Afsah et al., which reported beneficial outcomes using
both active and passive neural mobilization approaches. This similarity reinforces the notion that various forms of mobilization,
alongside cervical traction, can contribute to pain alleviation, neck impairment reduction, and improved cervical mobility. Such
evidence advocates for a comprehensive approach to managing cervical radiculopathy, emphasizing the need for personalized
treatment plans that reflect the patient's unique clinical profile and therapeutic objectives.

Despite the promising results, this study was not without limitations. The relatively small sample size and the short duration of the
study may affect the generalizability of the findings and limit the understanding of long-term treatment effects. Additionally, the
study focused primarily on immediate outcomes, leaving a gap in knowledge regarding the sustainability of treatment benefits over
time. Future research should aim to address these limitations by incorporating larger sample sizes, extended study durations, and
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long-term follow-up assessments. This would provide a more robust dataset for evaluating the efficacy of mechanical traction and
nerve gliding, offering deeper insights into their long-term impacts on cervical radiculopathy (4, 10, 23).

In light of the findings and the identified limitations, it is recommended that future studies expand their geographic scope to include
a more diverse population and explore the effects of combining different intervention modalities. Such research could unveil
synergistic treatment effects that further enhance patient outcomes (24). Moreover, recording participants' activities of daily living
and how these activities might influence the progression or alleviation of cervical radiculopathy symptoms could offer valuable
context to the observed treatment effects, enriching the understanding of these therapeutic modalities' practical implications (18,
19).

In conclusion, this study contributes valuable knowledge to the body of evidence supporting the use of mechanical traction and
nerve gliding in the treatment of cervical radiculopathy. By highlighting the specific benefits and limitations of each treatment
approach, it underscores the necessity for individualized, patient-centered care strategies that optimize therapeutic outcomes. The
promising results of this study pave the way for further research, which is crucial for validating the findings and exploring additional
outcome measures that can inform clinical practice in managing cervical radiculopathy (12, 13).

CONCLUSION

This study underscores the efficacy of both mechanical traction and nerve gliding in alleviating symptoms of cervical radiculopathy,
highlighting the importance of selecting appropriate treatment modalities based on individual patient needs and clinical objectives.
While mechanical traction showed superior results in reducing disability levels, nerve gliding was more effective in enhancing cervical
range of motion. These findings suggest a potential for integrating these therapies in a personalized treatment plan to maximize
therapeutic outcomes. Consequently, the study reinforces the necessity for tailored, patient-centered approaches in clinical practice,
encouraging further research to explore long-term effects and broader applicability of these treatments in managing cervical
radiculopathy.

REFERENCES

1. Vanti C, Panizzolo A, Turone L, Guccione AA, Violante FS, Pillastrini P, et al. Effectiveness of mechanical traction for lumbar
radiculopathy: a systematic review and meta-analysis. Physical Therapy. 2021;101(3):pzaa231.

2. Srinivasulu M, Chunduri D. Comparing Mulligan Mobilization and Neural Mobilization Effects in Patients with Cervical
Radiculopathy. RGUHS Journal of Physiotherapy. 2021;1(2).
3. Savva C, Korakakis V, Efstathiou M, Karagiannis C. Cervical traction combined with neural mobilization for patients with

cervical radiculopathy: A randomized controlled trial. Journal of Bodywork and Movement Therapies. 2021;26:279-89.

4. Raval VR, Ghosh A. Effect of simultaneous application of cervical traction and neural mobilization for subjects with unilateral
cervical radiculopathy. International Journal of Physiotherapy. 2014:269-78.

5. Rafiq S, Zafar H, Gillani SA, Waqgas MS, Zia A, Liagat S, et al. Comparison of neural mobilization and conservative treatment
on pain, range of motion, and disability in cervical radiculopathy: A randomized controlled trial. PloS one. 2022;17(12):e0278177.
6. Rafiq S, Zafar H, Gillani SA, Wagas MS, Zia A, Liagat S, et al. Effectiveness of Neural Mobilization on Pain, Range of motion,
and Disability in Cervical Radiculopathy: a Randomized Controlled Trial. 2021.

7. Qasheesh M. A randomized controlled trial investigating the effects of the upper limb tension test on the treatment and
management of pain and range of motion in patients diagnosed with cervical radiculopathy. Indian Journal of Physiotherapy &
Occupational Therapy Print-(ISSN 0973-5666) and Electronic—(ISSN 0973-5674). 2023;17(1):117-22.

8. Plener J, Csiernik B, To D, da Silva-Oolup S, Hofkirchner C, Cox J, et al. Conservative management of cervical radiculopathy:
A systematic review. The Clinical Journal of Pain. 2023;39(3):138-46.

9. Pallewar M, Kumar Saharan A, Gouru V. The effect of neural mobilization with cervical traction in cervical radiculopathy
patients. International Journal of Development Research. 2021;11(4):45913-7.

10. Olofson E, Gerona C, Estrada A, Duong J. Joint and Neural Mobilization for Pain Reduction in Radiculopathy Patients: Azusa
Pacific University; 2023.

11. Martin-Vera D, Fernandez-Carnero J, Rodriguez-Sanz D, Calvo-Lobo C, Lépez-de-Uralde-Villanueva I, Arribas-Romano A, et

al. Median nerve neural mobilization adds no additional benefit when combined with cervical lateral glide in the treatment of neck
pain: A randomized clinical trial. Journal of Clinical Medicine. 2021;10(21):5178.

12. Kuligowski T, Skrzek A, Cieslik B. Manual therapy in cervical and lumbar radiculopathy: a systematic review of the literature.
International journal of environmental research and public health. 2021;18(11):6176.

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.



Nerve Gliding vs. Mechanical Traction in Cervical Radiculopathy Journal of Health

Ahmed (Heera) S, et al. (2024). 4(1): DOI: https://doi.org/10.61919/jhrrv4i1.335 ﬁgieﬁgﬁ"\"] HRR
13. Khadka A, Shah M. Combination of Cervical Traction with Transcutaneous Electrical Nerve Stimulation on Patient with
Cervical Radiculopathy: A Case Report. Indian Journal of Physiotherapy & Occupational Therapy Print-(ISSN 0973-5666) and
Electronic—(ISSN 0973-5674). 2022;16(2):18-24.

14. Kayiran T, Turhan B. The effectiveness of neural mobilization in addition to conservative physiotherapy on cervical posture,
pain and functionality in patients with cervical disc herniation. Advances in Rehabilitation. 2021;35(3):8-16.

15. Jellad A, Kalai A, Abbes I, Jguirim M, Boudokhane S, Salah Frih ZB, et al. The effect of cervical traction on stabilometric
parameters in cervical radiculopathy patients: A randomized crossover study. Journal of Back and Musculoskeletal Rehabilitation.
2024(Preprint):1-10.

16. Ibrahim AO, Fayaz NA, Abdelazeem AH, Hassan KA. The effectiveness of tensioning neural mobilization of brachial plexus in
patients with chronic cervical radiculopathy: a randomized clinical trial. Physiotherapy Quarterly. 2021;29(1):12-6.

17. Hungund A, Metgud SC, Heggannavar A. Effect of myokinetic stretching technique and spinal mobilization with arm
movement in subjects with cervical radiculopathy: A randomized clinical trial. Indian Journal of Physical Therapy and Research.
2020;2(2):134-40.

18. Hassan F, Osama M, Ghafoor A, Yagoob MF. Effects of oscillatory mobilization as compared to sustained stretch mobilization
in the management of cervical radiculopathy: A randomized controlled trial. Journal of Back and Musculoskeletal Rehabilitation.
2020;33(1):153-8.

19. Ghazanfar M, Ahmad J, Rafig S, Hussain SI, Amin T, Rizwan M, et al. Comparative Effects of Manual Cervical Traction and
Natural Apophyseal Glides on Pain and Disability among Patients with Cervical Radiculopathy: Manual Cervical Traction and Natural
Apophyseal Glides on Pain and Disability in Cervical Radiculopathy. Pakistan BioMedical Journal. 2022:56-61.

20. Dhuriya A, Katiyar N, Sethi ADK. Effect of Combined Neural Mobilization and Intermittent Traction in Patients with Cervical
Radiculopathy. Journal of Physical Medicine Rehabilitation Studies & Reports SRC/JPMRS/137 DOI: doi org/1047363/IPMRS/2021
(3). 2021;129:2-4.

21. Colombo C, Salvioli S, Gianola S, Castellini G, Testa M. Traction therapy for cervical radicular syndrome is statistically
significant but not clinically relevant for pain relief. A systematic literature review with meta-analysis and trial sequential analysis.
Journal of clinical medicine. 2020;9(11):3389.

22. Bukhari SRI, Shakil-ur-Rehman S, Ahmad S, Naeem A. Comparison between effectiveness of mechanical and manual traction
combined with mobilization and exercise therapy in patients with cervical radiculopathy. Pakistan journal of medical sciences.
2016;32(1):31.

23. Borrella-Andrés S, Marqués-Garcia |, Lucha-Lopez MO, Fanlo-Mazas P, Hernandez-Secorin M, Pérez-Bellmunt A, et al.
Manual therapy as a management of cervical radiculopathy: A systematic review. BioMed Research International. 2021;2021:1-15.
24, Barot AP, Shukla YU. Effects of Neural Tissue Mobilization versus Intermittent Cervical Traction in Unilateral Cervical
Radiculopathy on Pain, Range of Motion and Quality of Life-A Comparative Study. International Journal of Science and
HealthcareResearch. 2020;5(1):132-42.

25. Alshami AM, Bamhair DA. Effect of manual therapy with exercise in patients with chronic cervical radiculopathy: a
randomized clinical trial. Trials. 2021;22(1):1-12.
26. Aggarwal A, Gomes R, Palekar TJ. Mulligan Versus Conventional Neurodynamic Mobilization in Patients with Cervical

Radiculopathy-A Randomized Controlled Trial. International Journal of Physiotherapy. 2021:143-9.

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.



