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Cervical radiculopathy is defined as a syndrome of pain and/or sensorimotor
deficits due to compression of a cervical nerve root. Cervical radiculopathy is a
disease process marked by nerve compression from herniated disk material or
arthritic bone spurs. Factors associated with increased risk include heavy manual
labor requiring the lifting of more than 25 pounds, smoking, and driving or
operating vibrating equipment. The aim of the study is to compare the
effectiveness of Maitland Posteroanterior mobilization and SNAGS Mobilization on
pain, disability and range of motion in patients with cervical radiculopathy. The
duration of the study was six months. 10 subjects were selected for the study
having cervical radiculopathy. Two groups were taken –group A and group B. Each
group had five subjects each. In group A, the treatment was moist heat pack,
intermittent cervical traction, Maitland posteroanterior mobilization, T.E.N.S. and
isometric neck exercise. In group B, the treatment was moist heat pack,
intermittent cervical traction, SNAGS, T.E.N.S and isometric neck exercises. Total
10 treatment sessions were conducted to each group as 5 sessions per week. The
data was collected using visual analogoue scale, neck disability index, universal
goniometer on 1st (pre), 5th (post), 10th (post) treatment session. Both the
groups, group A and group B showed statistically significant improvement in
V.A.S., N.D.I. and CROM scores but on comparing group A and group B there was no
statistically significant difference. The findings suggest that in 10 treatment
sessions, Maitland posteroanterior glides and SNAGs mobilization are equally
effective in reducing pain, disability and increasing the range of motion of cervical
spine.
Key words: Cervical radiculopathy, Maitland mobilization and mulligan
mobilization.

INTRODUCTION
Cervical radiculopathy is a syndrome of pain and
sensorimotor deficits due to compression of a cervical
nerve root (Caridi et al., 2011). The average annual
incidence rate of cervical radiculopathy is 83 per 1,00,000
for the population in its entirety, with an increased
prevalence occurring in the fifth decade of life (203 per100
000) (Radhakrishnan et al., 1994). In the younger

population, cervical radiculopathy is a result of a disc
herniation or an acute injury causing foraminal
impingement of an existing nerve. Disc herniation accounts
for 20-25% of the cases of cervical radiculopathy. In the
older patient, cervical radiculopathy is often a result of
foraminal narrowing from osteophyte formation, decreased
disc height, degenerative changes of the uncovertebral
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joints anteriorly and of the facet joints posteriorly (Gerard,
2016). People reporting radiculopathy were between 13
and 91 years of age, and men were affected slightly more
than women (Cleland et al., 2005). The cervical
intervertebral disc is taller ventrally than dorsally and it is
the cervical disc not the vertebral body that is responsible
for the maintenance of cervical lordosis (Cleland et al.,
2005).
The age-related changes in the chemical composition of
the nucleus pulpous and annulus fibrosis cause the
degeneration of the disc leads to more compressible and
less elastic (Abbed and Coumans, 2007). Consequently, the
disc loses height and bulges dorsally into the spinal canal.
This approximation of adjacent vertebral bodies leads to a
reactive process that produces osteophytes around the disc
margins and at the uncovertebral and facet joints (Abbed
and Coumans, 2007). Compressive radiculopathies occur as
a result of mechanical distortion of the nerve root by either
the hypertrophied facet joint or uncovertebral spondylotic
spurring of the vertebral body, or a combination. Pressure
on the nerve root may lead to sensory deficits, motor
weakness, or radicular pain. Pain is related to mechanical
compression and to an inflammatory response (Abbed and
Coumans, 2007). For the management of Cervical
Radiculopathy include cervical traction, postural education,
exercise and manual therapy applied to the cervical spine
and thoracic spine (Rothstein, 2001). The aim of the study
is to compare the effectiveness of Maitland posteroanterior
mobilization and SNAGS Mobilization on pain, disability and
ROM in patients with cervical radiculopathy.

traction, SNAGS, T.E.N.S and isometric neck exercises. Total
10 treatment sessions were given to each group as 5
sessions per week for two weeks. The data was collected
using the visual analogouescale, Neck disability index,
Universal goniometer on 1st(pre), 5th(post), 10th(post)
treatment session.
Interventions: Moist hot pack was given in sitting position
for 15 min on cervical region with head resting on table
with a pillow.
Intermittent cervical traction: Traction force 1/8th of body
weight. Ratio of Hold: Rest 40:10 for 15 min in supine lying
with head over wedge board.
Maitland Central posteroanterior Glide for Group A
The subject lies in prone lying position with forehead
resting comfortably on his palmar surface of the hands. The
therapist stands towards the side of patient’s head.
Therapist placed his/her thumbs held in opposition and
back-to-back, with the tips of the thumb pads on the
spinous process of the vertebra to be mobilized. The fingers
straddled the sides of the patient’s neck and head.
Procedure: Symmetrical oscillatory pressure directing
postero-anteriorly over spinous process applied. The
direction of the central pressure can be angled towards the
head or towards the feet. Mobilization started with grade 2
oscillatory movements for 60 seconds with 2-3 hertz and
subsequently increased in progression.

METHODOLOGY
The duration of the study was six months.10 subjects were
included for the study by using the following selection
criteria:
Inclusion criteria: Participants between the age of 25-55
years, both male and female with the cervical pain radiating
to arm. These participants tested positive for the spurling
and compression distraction test with decreased cervical
Range of Motion.
Exclusion criteria: Participants with the recent or unhealed
injuries of cervical spine, cervical rib, prolong usage of
steroids, TB spine and non- cooperative patients.
The study was conducted in the outpatient department of
DAV Institiute of physiotherapy and rehabilitation,
Jalandhar. Two groups were taken –group A and group B.
Each group had a minimum of five subjects each. In group
A, the treatment selected was moist heat pack, intermittent
cervical traction, maitland Posteroanterior mobilization,
T.E.N.S. and isometric neck exercise. In group B, the choice
of treatment was moist heat pack, intermittent cervical

SNAGS MOBILIZATION for Group B: A manual force was
applied and sustained (during active flexion) in a direction
parallel to the cervical facet joints. The therapist facilitated
the appropriate accessory zygapophyseal joint glide while
the patient performed the symptomatic movement. The
facilitatory glide must result in full range pain free
movement. Sustained end range holds or overpressure can
be applied to the physiological movement. Isometrics neck
exercises for 5 to 10 sec for flexors, extensors, side flexors
and rotators of the neck. It was same for both groups.
T.E.N.S. parameters: frequency: 5 Hz, intensity: high; pulse
duration: 300 microsecs, electrode placement over painful
region given for 15 min.
Data analysis
Data analysis was performed using SPSS software version
16.0. Intergroup and intragroup comparison was done.
Unpaired t-test was used to determine the significance of
difference between group A and group B. repeated ANOVA
test was uses for within group analysis. Level of significance
selected for the study was p<0.05.
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Table 1: Within group analysis for VAS (V), NDI, and Cervical range of motion.

Outcomes
V1
V5
V5
V10
V1
V10
NDI 1
Vs NDI 5
NDI 5
Vs NDI 10
NDI 1
Vs NDI 10
F1
Vs F5
F5
Vs F10
F1
Vs F10
E1
Vs E5
E5
Vs E10
E1
Vs E10
LSF 1
Vs LSF 5
LSF5
Vs LSF 10
LSF 1
Vs LSF 10
RSF1
VS RSF5
RSF5
VS RSF10
RSF1
VSRSF10

Group A Mean±sd
6.18±1.602
4.04±1.415
4.04±1.415
1.72±0.931
6.18±1.602
1.72±0.931
37.33±12.071
22.98±4.865
22.98±4.865
7.42±4.359
37.33±12.071
7.42±4.359
25±5
32±4.472
32±4.472
39±4.183
25±5
39±4.183
29.20±8.106
34±8.216
34±8.216
38.40±10.621
29.20±8.106
38.40±10.621
32±5.701
36±5.657
36±5.657
40.40±3.647
32±5.701
40.40±3.647
31±7.416
35.60±8.019
35.60±8.019
39.40±4.393
31±7.416
39.40±4.393

F value
74.71*

45.05*

32.67*

21.03*

10.90*

10.35*

Group B
7.78±0.657
5.48±0.507
5.48±0.507
2.90±0.857
7.78±0.657
2.90±0.857
50.84±8.247
32.89±8.331
32.89±8.331
16.31±6.840
50.84±8.247
16.31±6.840
26±8.216
33±5.701
33±5.701
38.20±4.868
26±8.216
39±4.183
29±8.216
35±7.071
35±7.071
39±8.216
29±8.216
39±8.216
28±5.701
33±5.701
33±5.701
37.60±4.336
33±5.701
37.60±4.336
26±5.477
31±5.477
31±5.477
34.80±3.564
26±5.477
34.80±3.564

F value
86.84*

328.56*

21.66*

33.78*

41.66*

62.17*

* P VALUE < 0.05 by using Repeated ANOVA

RESULTS
Within the group analysis group A and group B showed
significant change (p< 0.05) in the VAS (V), NDI and cervical
range of motion (Flexion (F), extension (E), Right side
flexion (RSF), Left side flexion (LSF) in Table 1. But
between the group analysis there was no significant change
in VAS and cervical range of motion but significant changes
have been seen in NDI (Table 2).
DISCUSSION
In group A, within group analysis for variables VAS, NDI
and Range of motion showed significant improvement.
Thus, it showed that moist heat pack, intermittent cervical
traction, maitland posteroanterior mobilization, T.E.N.S.
and isometric neck exercise are an effective treatment to

decrease pain, disability and Range of motion in subjects
with
cervical
radiculopathy
condition.
Maitland
mobilization (group A) showed a significant reduction in
pain and improvement in range of motion.
Neurophysiological effects are produced by activating
descending inhibitory pathways from the dorsal
periaqueductal gray matter of the midbrain. So, stimulation
of periaqueductal gray matter produces analgesia and
motor facilitation (Sterling et al., 2001; Hegedus et al.,
2011). Joint mobilization produces mechanical effects such
as gliding movement of the joint is used to cause synovial
fluid motion and it is helpful to maintain nutrient exchange
and thus prevent the pain (Kisner and Colby, 2007). Paris
(1979) stated that, mobilizing the affected joints and
stretches the soft tissues which produce both
neuroinhibitory and mechanical effects. In group B, within
group analysis for variables VAS, NDI and Range of motion
showed significant improvement. Thus, it showed that

Medicine and Medical Sciences; Singh and Anumula. 056

Table 2: Between the group analysis of VAS, NDI and Cervical range of motion.

Outcome
V1
V5
V10
NDI 5
NDI 10
F1
F5
F10
E1
E5
E10
RSF1
RSF5
RSF10
LSF1
LSF5
LSF10

Group A, Mean±SD
6.18±1.602
4.04±1.415
1.72±0.931
22.98±4.865
7.42±4.359
25±5
32±4.472
39±4.183
29.20±8.106
34±8.216
38.40±10.621
31±7.416
35.60±8.019
39.40±4.393
32±5.701
36±5.657
40.40±3.647

Group B, Mean±SD
7.78±0.657
5.48±0.507
2.90±0.857
32.89±8.331
16.31±6.840
26±8.216
33±5.701
38.20±4.868
29±8.216
35±7.701
39±8.216
26±5.477
31±5.477
34.80±3.564
28±5.701
33±5.701
37.60±4.336

t-value
2.066
2.142
2.085
2.296
2.450
0.232
0.309
0.279
0.039
0.206
0.100
1.213
1.059
1.818
1.109
0.835
1.105

p-value
0.07
0.06
0.07
0.05*
0.04*
0.82
0.76
0.78
0.97
0.84
0.92
0.26
0.32
0.11
0.29
0.43
0.30

*P <0.05 by using independent t test

moist heat pack, intermittent cervical traction, SNAGS
mobilization, T.E.N.S. and isometric neck exercises are an
effective treatment to decrease pain, disability and Range of
motion in subjects with cervical radiculopathy condition.
Cervical SNAGs were the first example of a group of
techniques known as mobilization with movement (MWM)
which Mulligan developed to restore pain free unrestricted
movement for most joints in the body (Mulligan 1999).
Mulligan (1991, 1994a) proposed that reputed clinic
effectiveness of cervical SNAGs may be biomechanical in
nature (Hearn and Rivett, 2002). The evidence from the
pain science studies that have attempted to characterize the
hypoalgesic effect has indicated that it may be non-opioid in
nature as well as exhibiting features that are complex and
widely distribution to other systems, such as the motor and
sympathetic nervous systems (Vicenzino et al., 2007). In the
conventional therapy moist heat packs are used to reduce
pain, muscle spasm and stiffness and also helps to improve
ROM. The therapeutic effect may be mediated by gating of
pain transmission through activation of cutaneous thermo
receptors or may indirectly result from improved healing
and decreased muscle spasm (Cameron, 2003). Elevation of
muscle temperature to 42°C has been shown to result in
decreased firing rate of type- II muscle spindle efferent and
gamma efferent and increased firing rate of type Ibfibers
from golgi tendon organs. These changes in nerve firing
rates contribute in reduction of firing rate of alpha motor
neurons and thus to a reduction in muscle spasm by
increasing circulation and the enzymatic activity rate
(increases the rate of metabolic reactions) and by
increasing the availability of oxygen to the tissues
(Cameron, 2003; Wright and Sluka, 2001).
Ahmed et al (2009) stated that hydrocollator packs
increase the firing rate from Golgi tendon organs which
leading to increase the inhibitory impulses. And it reduces

pain and improves mobility (Ahmed and Atya, 2009). The
mechanism by which ICT reduces neck and arm pain is
possibly by unloading the components of the spine by
stretching muscles, ligaments and functional units, reducing
adhesions within the Dura sleeve, nerve root
decompression within the central foramina. But in
intermittent cervical traction patient is not aware of hold
and rest period. So, patient contract his muscle. A little post
treatment muscle soreness in the neck is common, but too
much soreness or an increase in peripheral symptoms is a
sign that the force may have been increased too quickly
(Sharma and Patel, 2014; Rai et al., 2013). Transcutaneous
electrical nerve stimulator is highly effective in reduction of
pain due to its analgesic effects. The mechanism of
analgesia produced by TENS is explained by the gate
control theory of pain modulation proposed by Melzack and
Wall. The mechanism of non- acute pain relief by low-rate
TENS at motor level stimulation is peripheral block or
activation of central inhibition. The induction of rhythmic
contraction may also activate the endogenous opiate
mechanism of analgesia (Sharma and Patel, 2014;
Prabhakar and Ramteke, 2011). Thomas et al (2005) stated
that TENS in chronic neck pain patients showed significant
reduction in pain, disability and improvement in neck
muscle strength (Chiu et al., 2005).
CONCLUSION
This study concludes that both manual techniques that is,
Posteroanterior central Glides and SNAGS mobilization are
equally effective in reducing pain, disability and increasing
range of motion in patients with cervical radiculopathy.
Hence it supports null hypothesis which states that there is
statistically non-significant difference between maitland
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posteroanterior mobilization and SNAGS Mobilization on
pain, disability and ROM in patients with cervical
radiculopathy.
Limitations of the study
1. The sample size for the study was too small.
2. Duration of study was not adequate to study the longterm effects of the techniques.
3. External factors affecting the progression cannot be
controlled.
4. The study was limited to 10 treatment sessions only and
there was no follow up after treatment.
Scope for future research
1. The study can be performed with a large sample size.
2. To provide stronger evidence of this study, a control
group with no intervention.
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