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INTRODUCTION

Cervical Radiculopathy is a peripheral nervous system dis-
order affecting the normal function of Cervical Nerve Roots 
and is often associated with chronic pain and functional limi-
tations in daily life.1,2,3,4,5 Mostly Result of a compressive or 
inflammatory pathology from disc herniation, spondylitis 
spur or cervical osteophytes resulting from inflammation of 
CNRs.6

Clinical signs and symptoms of cervical radiculopathy include 
numbness, tingling, pins & needle, radiating, shooting pain 
along the nerve root distribution7 & also triggered by addition-
al stress on weakened core muscles of spine structures. 8,9,10

The average annual age-adjusted incidence rate of CR is 
83/100,000 (107.3 for men and 63.5 for women) for the 

population in its entirety with the peak incidence in the 5th 
and 6th decade (203 per 1000) in both genders has been re-
ported.8 It’s estimated 50% of the population will experience 
neck and upper extremity pain.11 Epidemiological research 
studies notify annual prevalence between 15%- 50%.9, 12, 13, 14

Conservative treatment for CR typically includes therapeutic 
exercise (ROM, strengthening), manual therapy (NM, non-
thrust mobilization etc.), modalities (Heat & cold therapy, 
traction, TENS) cervical collar etc.15, 16, 17, 18, 19

Pain is typically generated when microvascular alterations 
result of compression lead to up-regulation of inflamma-
tory mediators ultimately lead to adhesions between her-
niated disc & nerve root will impair gliding of the nerve 
root.20
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ABSTRACT
Introduction: Cervical radiculopathy (CR) is a dysfunction of a nerve root in the cervical spine, is a broad disorder with several 
mechanisms of pathology. The average annual age-adjusted incidence rate of CR is 83/ 100,000 for the population in its entirety. 
There is a paucity of literature about the effectiveness of two ended slider Neurodynamic technique in CR.
Objective: To compare the effect of two ended slider Neurodynamic technique along with conventional physiotherapy and con-
ventional physiotherapy alone in patients with CR. METHODS: Total 58 patients included. Patients were evaluated before, after 
2 weeks and post intervention for pain intensity and disability. Data were statistically analyzed at the significance level of <0.05 
using SPSS 15 version. Both groups (control and experimental) received conventional physiotherapy, in addition, the experimen-
tal group also received two ended Neurodynamic techniques.  
Results: One way ANOVA test applied for intragroup comparison and there were statistically significant differences in mean 
VAS and NDI in both the groups during 4-week intervention. An Independent t-test was applied between-group comparisons and 
there was statistically significant differences between the control group and experimental group in a mean difference of VAS and 
NDI during 4-week intervention. 
Conclusion: Conventional physiotherapy and two ended slider neurodynamic technique along with conventional physiotherapy 
is effective for improving pain and reducing disability. However, two ended slider neurodynamic technique along with conven-
tional physiotherapy is more effective for reducing pain and disability in patients with CR.
Key Words: Neck Disability index (NDI), Visual Analogue Scale (VAS), Cervical Radiculopathy (CR), Median Neurodynamic 
Test (MNT), Nerve Mobilization (NM), Cervical Nerve Roots (CNRs)
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Radicular pain is not always associated with vertebral or in-
tervertebral pathology but the decrease in excursion of the 
nerve is another cause of radicular symptoms which is not 
purely based on the nerve root.21 This suggests mobilizing 
neural course is not enough at root level but the sliding pat-
tern of the neural pathway concerning surrounding soft tis-
sues or relation inter neural tissues is required.

Neurodynamics based on the biomechanical structure of pe-
ripheral nerves& a set of techniques designed to restore plas-
ticity of the nervous system.22 There are two types of neu-
rodynamic techniques i.e. tensioners (i.e. produce increase 
tension in neural structures) and sliders (i.e. produce a slid-
ing movement of neural structures relative to their adjacent 
tissues & based on the neural excursion). There are two types 
of sliders i.e. one ended as moves the neural structures with 
the use of body movements at one end of the neural system 
and two-ended slider as applying tension at one end of the 
nervous system whilst letting it go at the other.23

Although the literature supports the utilization of NM in the 
treatment of CR and other conditions, only a few have espe-
cially utilized two ended slider nerve mobilization. There are 
currently a lacks good-quality studies in the literature that 
describe the use of two ended slider neurodynamic and the 
literature is also limited due to a detailed description of this 
technique performed. And so, the potency of this interven-
tion is needed to know the effect of two ended slider neuro-
dynamic technique.

MATERIALS AND METHODS

1. Number of subjects: 58 
 Based on the pilot study, the calculated effect size was 

0.82. Sample size calculated in G power 3.1.9.2. Pow-
er was kept at 80, α was selected at 0.05, and the level 
of significance was 95%. The sample size calculated 
from these parameters was 48. With drop out chances 
of 20%, 29 subjects in each group.

2. Number of Group A. Control Group
    B. Experimental Group
3. Study Design: Pre - Post experimental design
4. Population: Patients with cervical radiculopathy
5. Sampling Technique: Purposive sampling
6. Study Duration: 1 year
7. Inclusion Criteria: 
 •  Subjects were diagnosed with CR by orthopae-

dicdic Surgeon.
 •  Age between 30 to 60 years 
 •  having pain for >3 months 
 •  Below elbow radiating pain in one upper extremity
 •  positive Median Neurodynamic test 1(MNT1)23

	Ethical clearance ref. No. : EC/SPB/018
8. Exclusion Criteria: 
 •  Traumatic injuries/other musculoskeletal disorders 

of the upper extremity and cervical spine within 6 
months

 •  Dizziness, asymptomatic for pain but symptomatic 
for tingling and paraesthesia

 •  Circulatory disturbances of upper extremity
 •  Known history of high-level spinal cord injury
 •  peripheral nerve injury, neuropathy and Malignan-

cy
 •  Severe Osteoporosis, Canal stenosis and cord com-

pression
 •  Cervical instability, Hypermobility, Vertebrobasi-

lar insufficiency
 •  Spondylolysis and spondylolisthesis, Rheumatoid 

arthritis
 •  The person currently taking medication
9. Materials & Tools:
 •  Pen, Paper, Plinth, Stool, Mechanical traction unit, 

Neck disability index, Visual analogue scale, Sta-
diometer, Weighing machine

10. Outcome Measures:
 1.  Pain measured in a 10 cm Visual Analogue scale.24 

VAS is a 10 cm line with pain descriptors marked 
“no pain” at one end and “the worst pain imagi-
nable” at the other. Patients were asked to mark 
which best suits their pain level at rest. 

 2.  Disability measured by the NDI scale.25 NDI scale 
is a questionnaire designed to better understand 
how neck pain affects the ability to manage eve-
ryday life activities. Patients were instructed to 
answer every section and in each section only the 
one box which applied to them. 

 •  Before the beginning (0 weeks) then after 2 weeks 
and after 4 weeks intervention period, all patients 
were evaluated for the above-mentioned outcome 
measures.

11. Procedure:
 •  Ethical clearance was taken from the institution-

al ethical committee. Subjects were preliminary 
screened based on the inclusion and exclusion cri-
teria. The purpose of the study was explained and 
written informed consent and demographic details 
were obtained from all the subjects. They were 
randomly allocated into two groups by the sealed 
envelope method.

 •  The procedure of blinding: Subjects were blinded 
on either type of intervention and to which group 
they belonged. Throughout the treatment sessions, 
subjects from both groups were not allowed to have 
any interaction with each other and subjects were 
not aware of what kind of treatment they received 
and its effects.

 •  Descriptions of groups are Group A: Conventional 
physiotherapy and  Group B: Two ended slider 
neurodynamic technique + Conventional physi-
otherapy.
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Group A (Control Group):
• Received the conventional physiotherapy and given 

for 30 minutes in each session for 3 days/week for 4 
weeks.

1. ISOMETRIC EXERCISES OF CERVICAL MO-
TIONS:

• Total 10 repetitions with 10-sec hold were given of 
isometric exercises for each motion. 2 minutes rest pe-
riod between each exercise sitting position with neck 
and back straight. Exercise for flexors, extensors, side 
flexors (left and right), lateral rotators (left and right) )
(Figure 1 to 6)

2. CERVICAL TRACTION:
• The patient position was a supine relaxed position 

with the neutral spinal position for 15 minutes (Fig-
ure 7) with mechanical intermittent traction. Dosage: 
force - 7% of body weight with 10 seconds hold time 
and 5 seconds rest time.

GROUP B (EXPERIMENTAL GROUP):
• Receiving two ended slider neurodynamic technique 

and conventional physiotherapy
• Two Ended Slider Neurodynamic Technique23: To-

tal 3 sets of 6-8 repetitions were given in one set with 
10 seconds rest in between sets for 10 minutes in each 
session for 3 days/week for 4 weeks.

• Procedure: The patient was supine whilst the symp-
tomatic upper limb was placed in the appropriate po-
sition for the relevant upper limb neurodynamic test 
(e.g. MNT1).

• Starting position of MNT1 for two ended slider neuro-
dynamic technique was shoulder 90° abduction.

• The degrees of shoulder abduction and elbow exten-
sion is particularly important. In deciding on the ex-
tent to which the nerves are moved and was selected 
judiciously. The therapist position was standing at the 
head of the patient.

• Step 1: The therapist had supported the patient’s head 
and neck to be able to glide the patient’s neck in an ip-
silateral direction. The patient was asked to performed 
elbow extension whilst the therapist glides the head in 
the ipsilateral direction. (Figure 8)

• Step 2: The therapist had supported the patient’s head 
and neck to be able to glide the patient’s neck in a 
contralateral direction. The patient was asked to per-
formed elbow flexion whilst the therapist glides the 
head in the contralateral direction. (Figure 9)

STATISTICAL ANALYSIS

• Statistical analysis was done using SPSS version 15.00 
Software.

• This study included AGE, GENDER, BMI, DURA-
TION, VAS and NDI as quantitative variables. Sha-
piro-Wilk test was applied to check the normality of 
data. All quantitative data of this study follow the 

normality (p≥0.05). (Table 1)Baseline characteristics 
were compared to check homogeneity between inter-
vention groups.

• An Independent t-test was used for all the demograph-
ics and outcome measures like AGE, GENDER, BMI, 
DURATION, VAS and NDI before the training.

• One way ANOVA was used to analyze the pre-inter-
vention (week 0), after 2 weeks (week 2) and post-in-
tervention (week 4) differences within each group and 
an independent t-test were used for between groups 
pre and post-intervention comparison. The confidence 
interval was kept at 95% and the level of significance 
for all statistical data was set at 0.05.

• Lost to follow up 3 and 1 in group A at 2 weeks and 4 
weeks and 4 and 1 in group B at 2 weeks and 4 weeks 
respectively. Total of 84 patients were assessed for eli-
gibility. 58 patients were enrolled in the study and ran-
domized to one of the treatment groups - 29 in group 
A and 29 in group B. Outcome measurements were 
completed on 49 participants (25 in group A and 24 in 
group B) after post-intervention. The baseline charac-
teristics were similar between groups. All the param-
eters showed no significant difference (P>0.05) before 
intervention. 

• Both the groups were matched in terms of age, BMI, 
duration of symptoms, VAS and NDI before interven-
tion. The baseline characteristics showed no statisti-
cally significant difference between the intervention 
groups before intervention. (P >0.05)

Intra Group Comparison of Two Outcome Measures (Ta-
ble 2)

• One way ANOVA was used to analyze the pre-inter-
vention (week 0), after 2 weeks (week 2) and post-in-
tervention (week 4) differences within each group for 
the mean values of outcome measure i.e. VAS and NDI 
within the groups. Result of the test that there is a sig-
nificant difference between pre and post VAS in both 
the groups (p<0.05) and there is a significant difference 
between pre and post NDI in both the groups (p<0.05).

Group A And Group B Intra-Group Comparison Of 
Mean Difference Of Vas Between Intervention Periods 
Using Tukey’s Post Hoc Test(Table 3)

• Tukey’s Post hoc test was done to know individual ef-
fects between pre-intervention to week 2, week 2 to 
post-intervention and pre-intervention to post-inter-
vention for VAS. The result of Tukey’s post hoc test 
suggests that there was a significant difference be-
tween pre-intervention to week 2 & pre-intervention 
to post-intervention and there was no significant dif-
ference between week 2 to post-intervention VAS in 
group A and there was a significant difference between 
pre-intervention to week 2 and week 2 to post-inter-
vention & pre-intervention to post-intervention VAS 
in group B.
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Group A And Group B Intra-Group Comparison Of 
Mean Difference Of NDI Between Intervention Periods 
Using Tukey’s Post Hoc Test(Table 4)

• Tukey’s Post hoc test was done to know individual 
effects between pre-intervention to week 2, week 
2 to post-intervention and pre-intervention to post-
intervention for NDI. The result of Tukey’s post hoc 
test suggests that there was a significant difference 
between pre-intervention to week 2, week 2 to post-
intervention and pre-intervention to post-intervention 
NDI in both the groups.

Inter Group Comparison of Outcome Measures: (Table 5)
• Intergroup comparison of mean difference values of 

VAS and NDI between two groups using independent 
t-test.

• It was carried out to analyze is there any significance 
between the two groups and to find out the effective-
ness to improve the pain and disability in cervical 
radiculopathy patients. There were significant differ-
ences were observed between the groups for both out-
come measures (p<0.05).

DISCUSSION

• The results of the present study indicates that intra-
group comparison shows statistically significant dif-
ferences in both the groups’ post-intervention when 
compared to the pre-intervention mean of VAS and 
NDI during 4 week intervention period.

• Intergroup comparison shows that there were statisti-
cally significant differences between groups in mean 
post-pre differences of VAS and NDI in patients with 
CR.

• The possible mechanism for statistically significant 
improvement in pain intensity on VAS during 4 week 
intervention period in both the groups include to the 
physiological effect of isometric exercises on neural 
factors such as increases in activation of motor units 
acting synchronously and reducing or counteracting 
inhibitory impulses. The strong muscle contractions 
happen during isometric exercises which activate 
muscle stretch receptors which may cause endogenous 
opioids and also beta-endorphins to be released from 
the pituitary gland that may cause a decrease in pain.26 

• Pain may be also reduced by intermittent cervical 
traction which is given with neck isometric exercise 
in both groups. The possible mechanism of intermit-
tent cervical traction (ICT)relieves the inflammatory 
reaction of nerve roots by improving the circulation to 
the tissues and reducing swelling of the tissues, gentle 
alteration of stretching and relaxation of the spasm of 
neck muscles and soft tissue structures that prevents 
the formation of adhesions of the Dural sleeve.27

• In the experimental group (group B) there was a sta-
tistically significant improvement in pain intensity on 

visual analogue scale (VAS) and decrease in disability 
on the Neck disability index (NDI) After 4-week inter-
vention compared to the control group.

• This additional reduction of pain intensity is may be 
the effect of two ended slider neurodynamic tech-
niques which were given additionally in the experi-
mental group along with conventional physiotherapy.

• Slider neurodynamics produces an opening action 
around the nerve root such as the dynamic and static 
opening of the bony and fascial interface (e.g. lateral 
glides) have been proposed for reduction of nerve root 
mechanosensitivity & the neurodynamic interventions 
may decrease intraneural pressure at the carpal tun-
nel, potentially relieving nerve hypoxia and reducing 
nerve pain symptoms. Neurodynamic interventions 
provide a peripheral stimulus that may interrupt the 
sensitization process through a peripheral effect. This 
neurophysiologic mechanism may also be related to 
the activation of descending inhibitory pathways.23,28

• In both, the group’s reduction of disability post-inter-
vention compared to pre-intervention as measured by 
neck disability index was the reflection of reduction of 
pain.

• There was a significant difference between the effect 
of two ended slider neurodynamic technique with con-
ventional physiotherapy and conventional

Physiotherapy alone on pain and disability in patients with 
CR.

• The present study reported that the experimental 
group (two ended slider neurodynamic technique + 
conventional physiotherapy) is more useful than the 
control group (conventional physiotherapy alone) for 
reducing pain and disability in patients with cervical 
radiculopathy.

CONCLUSION

Both the intervention techniques used in the present study i.e. 
conventional physiotherapy and two ended slider neurody-
namic technique along with conventional physiotherapy are 
effective for improving pain and reducing disability. How-
ever, two ended slider neurodynamic technique along with 
conventional physiotherapy is more effective for reducing 
pain and disability in patients with cervical radiculopathy.

Limitation: Individual effect was not seen on either male 
or female. Quantitative outcome measures were not used in 
this study. The nerve mobilization treatment program was 
not specific to any single specific nerve. There was no long 
term follow up.

Suggestions: The same study can be done on comparing re-
sults of individual effects on male and female patients. A fu-
ture study can be done with the quantitative outcome meas-
ures. A future study can be carried out to know the long term 
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benefits of the intervention. Further study can be done on the 
effects of slider nerve mobilization for upper limb flexibility. 
A comparative study can be done between slider nerve mo-
bilization with other manual therapy approaches commonly 
used in physiotherapy.
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ISOMETRIC EXERCISE FOR

Figure 1: Cervical flexors.

Figure 2: Cervical extensors.

Figure 3: Left side flexors.

Figure 4: Right side flexors.

Figure 5: Left side rotators.
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Figure 6: Right side rotators.

Figure 7: Cervical traction.

Figure 8: Distal slider, incorporating ipsilateral lateral glide 
and elbow extension with MNT1.

Figure 9: Proximal slider, incorporating contralateral lateral 
glide and elbow flexion with MNT1.

Table 1: Baseline characteristics of subjects of groups A and B
Variable Group  A Group B P-value

Mean ± SD Mean ± SD

Age(years) 44.00±9.36 45.24±8.79 0.605

BMI(kg/m2) 24.02±2.52 25.03±1.72 0.780

Duration(months) 7.03±2.60 6.9±2.38 0.834

Pre VAS(cm) 5.96±1.19 5.67±1.02 0.325

Pre NDI(score) 17.52±4.57 19.72±3.90 0.053

Table 2: Intra-Group comparison of pre-intervention, after 2 weeks and post-intervention mean of VAS and 
NDI score using one way ANOVA

Variable Group A

P-value

Group A

P-valuePre-inter-
vention

After 2 
week

Post-inter-
vention

Pre-intervention After 2 week Post-intervention

VAS 5.96±1.19 5.16±1.28 4.39±1.22 0.000 5.67±1.02 4.08±1.31 2.80±1.31 0.000

NDI 17.52±4.57 13.61±4.70 10.44±4.66 0.000 19.72±3.90 14.68±4.10 9.50±4.00 0.000
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Table 3: Group A and group B Intra-group comparison of mean difference of VAS between intervention using 
Tukey’s   post hoc test.
Intervention period GROUP A VAS GROUP B VAS

Mean difference P-Value Mean difference P-Value

Pre intervention to  week 2 0.80 0.047 1.59 0.000 

Week 2 to post intervention 0.77 0.072 1.28 0.001 

Pre to post intervention 1.57 0.000 2.88 0.000 

Table 4: Group A and group B Intra-group comparison of mean difference of NDI between interventions pe-
riods using Tukey’s post hoc test.
Intervention period GROUP A NDI GROUP B NDI

Mean difference P-Value Mean difference P-Value

Pre intervention to  week 2 3.90 0.007 5.04 0.000

Week 2 to post intervention 3.18 0.044 5.18 0.000

Pre to post intervention 7.08 0.000 10.22 0.000

Table 5: Intergroup comparison of mean difference values of VAS and NDI between two groups using inde-
pendent t-test.
Variable GROUP A GROUP B P-Value

Post-Pre Diff 
(Mean ± SD) 

Post-Pre Diff 
(Mean ±SD) 

VAS -1.61±0.79 -2.95±1.39 0.000

NDI -6.60±2.20 -10.67±3.16 0.000


