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ABSTRACT
Background: Mechanical neck pain (MNP) is the most common type of neck pain having its occurrence

in general population. In mechanical neck pain there is reduction in mobility of either a single segment or
multiple segments of cervical and thoracic spine in association with pain. This study attempted to
determine the effect of cervical mobilization in patients with mechanical neck pain.

Methods: 28 subjects were recruited and randomized into experimental and control group. The subjects
in the experimental group received moist heat for 15 minutes, thoracic thrust manipulations and cervical
mobilization and control group received moist heat for 15 minutes and thoracic thrust manipulation. Both
the groups received intervention for a period of five sessions. The outcome measures Visual analog scale
(VAS), cervical range of motion (CROM) and neck disability index (NDI) were measured before the
intervention and following five sessions of intervention in both the groups.

Results: Pre and post comparison within the groups showed a significant difference in all the outcome
measures i.e. VAS, NDI and CROM in both experimental and control groups (p<0.05) but there was no
significant difference between the groups for all the outcome measures (P>0.05).

Conclusion: Both cervical mobilization and thoracic thrust mobilization was effective in the management
of MNP. Cervical mobilization was not superior to thoracic thrust manipulation alone in the management
of MNP.

Key Words: Mobilization, Mechanical neck
pain

INTRODUCTION
Mechanical neck pain (MNP) is the most
common type of neck pain having its occurrence
in general population, accounting for 25% of all
outpatient physical therapy visits, and resulting
in considerable economic burden."? It has been
estimated that in any six months period 54% of
adults will experience neck pain with
approximately 5% having substantial activity

168

limitation due to their neck disorder.* Physical
therapy is often the first treatment approach for
patients with neck pain.” MNP is defined as
generalized neck pain and/or shoulder pain with
symptoms provoked by neck postures, neck
movements, or palpation of the neck
musculature.>® Pathology remains obscure, but
has been asserted to involve mechanical
dysfunction of the spine, particularly
zygapophyseal joints and related mechanical
structures with clinical presentation of reduction
in mobility of either a single or multiple
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segments of cervical spine in association with
pain.” Because of the biomechanical relationship
between the cervical and thoracic spine,
disturbance in joint mobility of one segment can
serve as a contributor to the development of
disorders in either segments.*

Physical  therapy interventions in the
management of mechanical neck pain include
manual therapy, Exercises, massage,
thermotherapy and electrotherapy which aim to
keep the neck moving as normally as possible.*®
However, robust evidence to support these
strategies is lacking. Spinal manual therapy
techniques are commonly used in the
management of musculoskeletal pain of spinal
origin it has a pain relieving effect and results in
more rapid restoration of function.’

Manual therapy interventions are one treatment
strategy appropriate for patients with mechanical
neck pain.? Possible mechanisms to explain the
effects of manual therapy include direct effects
on articular/periarticular structures,
neurophysiological mechanisms and a non-
specific placebo effect.” Mobilization is passive
movement performed in such a manner that it is
at all times within the ability of the patient to
prevent the movement if he or she so choose.?
Manipulation is a technique performed at a
speed such that it has taken place before the
person on whom it is performed is able to
prevent it.® Decreased mobility in the thoracic
spine has been shown to be related to the
presence of neck pain symptoms.® Recently,
evidence has begun to emerge for the use of
manual therapy, specifically, thrust
mobilization/manipulation procedures, directed
at the thoracic spine in people with MNP.*3®
However, there is no literature containing
information addressing effect of cervical
mobilization with thoracic thrust manipulation in
patients with MNP. Therefore, the purpose of
this study was to examine the effect of cervical
spine mobilization in addition to thoracic thrust
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manipulation in the management of mechanical
neck pain.

METHODOLOGY

Subijects:

A sample of 28 patients with a diagnosis of
mechanical neck pain by a primary care
physician were recruited from an outpatient
clinic and randomly allocated to an experimental
group and control group using block
randomization method. Patients whose age
ranged between 18 and 30 with mean age 23.17
+0.6 with a diagnosis of mechanical neck pain
for more than three months were recruited.
Patients who had one or more of the following
conditions such as: contraindication to
manipulation, history of whiplash or cervical
surgery, diagnosis of fibromyalgia syndrome,
having undergone spinal manipulative therapy in
the previous two months or loss of standing
balance were excluded from the current study.
Explanation and informed consent were obtained
from each subject. This study was approved by
the ethical review board of the university.

Outcome measures:

For the baseline examination and the subsequent
follow-ups, each subject reported his/her
intensity of neck pain by the Visual Analog
Scale (VAS). Neck Disability index (NDI) was
used to measure the disability of the patient. For
objective measurements, subjects’ cervical range
of motion was measured by the cervical range of
motion (CROM) device. The neck ranges were
measured while patient sitting with feet rested
on the ground, their hips and knees positioned at
a right angle, and their back against a chair. The
CROM device was set on the patients’ head so
that all three inclinometers for 3 cardinal planes
read zero. The patients were instructed to
perform a maximally active movement in each
direction. Six conventional movements of the
cervical spine were measured in order from
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flexion, extension, right lateral flexion, left
lateral flexion, right rotation and left rotation.

PROCEDURE

Experimental ~ group  received  cervical
mobilization for 5 sessions (2/week), moist heat
therapy for 15 min over the painful site and
thoracic thrust manipulation. For Cervical
mobilization patient was made to lie prone with
neck slightly flexed and hands resting below the
forehead. Grade I1lIl and Grade IV central
Posterior-Anterior  oscillatory ~ mobilization
targeted at spinous process was given as
described by Maitland et al. Three sets of
mobilization were given with one minute rest
between each set. The level of cervical
mobilization was determined according to
clinical assessment (which includes movement
analysis and palpation) by an experienced
physiotherapist who had post-graduate training
in spinal manipulative therapy and with at least
5 years of clinical experience in the management
of neck pain patients with manual procedures.

Moist heat was applied to neck and upper back
by making the patient sit comfortably on a chair
with head resting on a pillow and hands under
the forehead for 15 — 20 minutes. For Thoracic
thrust manipulation patient was made to lie
prone with hands by his/her side manipulative
physical therapist stood alongside the patient
with right hand between spine and right scapula
and left hand between spine and left scapula.
Pressure transmission was through lateral
surface of hypothenar eminence near pisiform
bone. Ulnar border of each hand was placed in a
line across the patient’s back in parallel lines.
Therapist’s forearms were directed across the
patient’s back at right angles to the vertebral
column, pisiform bone tucked into the space
between paravertebral muscles and the spinous
process. Slack was taken in the soft tissues by
applying both PA and rotatory pressures. Rotary
postero-  anterior  intervertebral  pressure
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technique described by Maitland et al was used.
Maximum of two attempts were performed at
each level. Control group and received 5
sessions (2/week) of thoracic thrust together
with the moist heat therapy for 15-20 minutes.
All subjects were evaluated and assessed at
baseline, immediately after 5 sessions of
treatment by a blinded assessor.

Data analysis:

Data was statistically analyzed using SPSS
package (version 16.0) software. A normal
distribution of quantitative data was assessed by
means of the Shapiro-Wilk test. Medians and
inter quartile ranges were calculated for each
variable. Baseline features were compared
between groups by using Mann Whitney U-test.
Wilcoxon signed rank test was used to assess
Pre-post comparison of NDI, ROM and VAS
within the groups.Mann-Whitney U-test was
used to analyse the change scores of Pre and
post NDI, ROM and VAS between the groups. p
value < 0.05 was considered significant.

RESULTS
Shapiro-Wilk test for normality was checked
and showed that data did not follow normal
distribution. Hence, non-parametric tests were
used to analyze the outcome variables. Our
study mainly comprised of young population
(23.17 £0.6). No significant differences were
found for gender and age between groups, so
both groups were comparable in all respects at
the start of the study (Table 1). Mann Whitney
U-test was used to compare the baseline
variables. No statistically significant difference
in baseline levels of pain, range of motion and
disability were detected between the groups
(Table 2). Wilcoxon Signed rank test was used
to analyze within group significance of outcome
variables. There was a statistically significant
difference between the pre-intervention and
post-intervention scores in both cervical
mobilization and thoracic thrust mobilization
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groups in terms of pain, range and disability
(p=<0.05) (Table 3 &4). Mann Whitney U test
was used to analyze statistically significant
difference between cervical mobilization and
thoracic  thrust mobilization groups, no
significant difference between the groups was
found for any of the outcome measure (p>0.05)
(Table 5).

DISCUSSION

The results of our study demonstrated
improvement in short term pain, cervical
mobility and disability scores in both the groups.
There was no significant difference between the
groups for any of the outcome measures.
Reduction in neck pain from thoracic spine
manipulation intervention may be attributed to a
restoration of normal biomechanics to this
region, potentially lowering mechanical stresses
and improving the distribution of forces in the
cervical spine.1Decreased mobility in the
thoracic spine was found to be associated with
subjective  complaints of neck pain.1,22
Disturbance in biomechanical link between the
thoracic and cervical spine leads to abnormal
distribution of forces in the cervical spine.l
Another mechanism could be that the thoracic
thrust manipulative procedure was found to
induce a reflex inhibition of pain or reflex
muscle relaxation by modifying the discharge of
proprioceptive group | and Il afferents.3 which
might have had an effect on improving pain,
range and disability in both the groups.
Superficial heating provided by moist heat has
been found to decrease muscle spasm and
improve function. Physiological effects include
analgesia, increased flexibility of collagenous
tissue, decreased spindle sensitivity and
reduction of muscle spasm through selective
decrease in excitation of nociceptive nerve
endings.13
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Range of motion

Biomechanical link between cervico-thoracic
spine may be one reason why thoracic spine
manipulation is beneficial.3Thrust manipulation
reduces pain and spasm while increasing
mobility through changes in muscle electrical
activity, reducing muscle spasm and increasing
inter-segmental joint play.3

Pain

It has been suggested that stimulation of large
diameter, low threshold mechanoreceptors by
spinal manual therapy may produce inhibition at
the spinal cord level as per predictions of the
gate control theory.7It has been speculated that
immediate  hypoalgesia following manual
technique is related to the stimulation of
descending inhibitory mechanisms.1

Disability

Delay in activation of deep cervical flexors and
heightened activity of superficial muscles in
MNP has its implications on the muscles
capacity to generate torque, which can impair
the function of the cervical spine.4 Cervical
mobilization and thoracic thrust has shown to
facilitate deep neck flexor muscles with a
decreased co-activation of superficial neck
flexors.7The reduction in disability obtained in
this study can also be attributed to the
improvement in range of motion and pain
observed following treatment in both the groups.
It is often believed that manual therapists must
accurately identify a segmental impairment
through careful palpation of vertebral movement
or alignment and, once identified, treat the
particular impairment by applying a specific
amount of force to a single segment in a specific
direction.3 However, all patients in our study
received identical central PA  cervical
mobilization  regardless of the clinical
presentation. While this may seem counter-
intuitive to some philosophies, based on
substandard levels of reliability with palpation
techniques,11and  studies suggesting non
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significant differences between the preferred and
random mobilization in neck pain,5 we selected
to deliver one specific technique to all patients.
In cervical mobilization group there was no
additional improvement seen when compared to
control group, the reason could be due to the age
group recruited in our study consisted of young
individuals; problems’ pertaining to neck pain
here is less likely to be due to joint dysfunction
and more of muscular dysfunction so cervical
mobilization may not have showed an additional
effect in experimental group. Recent studies
have demonstrated that
mobilization/manipulation techniques directed at
impaired motion segments were no more
beneficial than the treatment of randomly
selected segments.1Which is in consensus with
our study which shows thoracic thrust
manipulation applied remote to the cervical
spine have had indirect effect over the cervical
area. The mechanism of action of cervical
mobilization is similar to that of thoracic thrust
manipulation hence the effect must have been
neutralized. In this study grade Il mobilization
was used more predominantly than grade IV due
to the lower pain thresholds in subjects, use of
grade IV mobilization results in greater
improvement in range as it address restriction
more than pain. Studies have shown cervical
spine manipulation to have immediate effect in
reducing pain and increasing cervical ROM
when compared to cervical mobilization, which
has a delayed effect.5In a longer duration,
cervical mobilization yielded similar mean
reductions in pain and disability as cervical
manipulation.5 A recent study conducted to
compare the effect of cervical manipulation
versus cervical mobilization has shown that time
taken for recovery of neck pain and disability to
be more in cervical mobilization group than
cervical manipulation group.23Short term follow
up in our study would have masked the effects
of cervical mobilization.
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The limitations of the study were that there was
no long term follow up and all patients were
recruited at one physiotherapy clinic, so the
patients may not be representative of the general
population.

CONCLUSION

Clinically = meaningful and  statistically
significant improvement in both groups of
patients over time suggests that cervical
mobilization, as part of the thoracic spine thrust
manipulation treatment did not influence the
results of the treatment.
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Table 1: Demographic features of both the groups at beginning of the study (n=28)

Control group

Experimental group

Gender (M:F) 4:10 5:9
Age in years
(mean + SD) 22.9+0.9 23.4+2.7

Table 2: Mann Whitney U-test statistics to analyze the Baseline outcome measures in both groups
at the beginning of the study.

Control group | Experimental group
) ) p value
& &
(IQR) (IQR)

Neck pain (VAS) ( 456) (345) 0.39
Neck Disability Index (NDI) a 812) G 7913) 0.76
Range of Motion

. 58 55
Flexion (degrees) (51.5,68.5) (47.5,62) 0.16
Extension (degrees) (35 Aéz) (37.55068) 0.53
Right lateral flexion (degrees) (27357 43) (Zg 236) 0.20
Left lateral flexion (degrees) (303 310) (23 10) 0.85

. . 60 54
Right rotation (degrees) (49.5,63.5) (51,62) 0.94
Left rotation (degrees) ( 405680 5) (53 %2) 0.59

*I' - Median, IQR - Interquartile range
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Table 3: Wilcoxon Signed rank statistics for Comparison of pre and post intervention

outcome measures within control group

Pre interention Post intg_rvention
) ) p value
& &
(IQR) (IQR)
. 5 1
Neck pain (VAS) (4.6) (0.7.2.2) 0.001
Neck Disability Index 8 4 0.001
(NDI) (7,12) (3,5.5)
Range of Motion
. 58 66
Flexion (51.5,68.5) (54,71) 0.004
. 54 62
Extension (39,62) (54,60) 0.03
. . 37 44
Right lateral flexion (27.5,43) (40,52) 0.004
. 32 45
Left lateral flexion (30,40) (43.47) 0.001
. . 60 73
Right rotation (49.5,63.5) (64.5,76) 0.016
. 58 67
Left rotation (40,60.5) (50,78) 0.022

*I' - Median, IQR - Interquartile range

Table 4: Wilcoxon Signed rank statistics for Comparison of pre and post intervention

outcome measures within experimental group

Pre-intervention | Post-intervention
) ) p value
& &
(IQR) (IQR)
Neck pain (VAS) (345) (112) 0.001
Neck Disability Index (NDI) G 7913) @ o 2 0.001
Range of Motion
. 55 64
Flexion (47.5,62) (60.70) 0.002
. 50 59
Extension (37.5,68) (50,64) 0.005
Right lateral flexion (2;33236) (323484 5) 0.028
Left lateral flexion (2310) (3:51‘4118) 0.001
Right rotation (5522) (626750_5) 0.004
. 55 63
left rotation (50,62) (58,70.5) 0.005

*I' - Median, IQR - Interquartile range
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Table 5: Mann Whitney U test statistics for Within group comparison of change scores (pre-post)
between experimental and control group

Change scores of Control

Change scores of Experimental

group group
£Z £ P
(&) (&) value
(IQR) (IQR)
Neck pain (VAS) 3 32 0.98
(2.73.2) (1.74)
Neck Disability Index 3 4
(NDI) 0.62
(2,5.5) (2.7,6.2)
Range of Motion
Flexion 3 N 0.10
(-8.5,-1.5) (-16.5,-3.5)
Extension i N 0.94
(-15.5,2) (-12.5,-1.5)
Right lateral flexion B 7 0.94
(-14,-1.5) (-15,2.5)
Left lateral flexion 11 N 0.13
(-13,-7.5) (-14,-3.5)
Right rotation 15 8 0.23
(-20.5.-5) (-15.5,-3.5)
left rotation 16 8 0.13
(-26,-6) (-13,-1.5)

*I' - Median, IQR - Interquartile range
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