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Effects of Cervical Collar and Cervical Traction in Pain and
Grip Strength in Patients with Cervical Radiculopathy
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Abstract: Different modalities of physiotherapy are often applied in acute CR. The purpose of this study was
to examine the effects of intermittent cervical traction and exercise with or without the use of semi-hard cervical

collar on pain and grip strength in patients with recent cervical radiculopathy. Thirty one male patients with
unilateral recent C7 radiculopathy were divided randomly into two treatment groups. The control group was
treated by intermittent cervical traction and neck exercises, while the experimental group was treated with the

same as the control group. In addition to the use of semi-hard cervical collar. Radicular cervical pain and grip
strength at baseline and at the end of 6 weeks after treatment were evaluated. Results revealed clinically and
statistically improvements in pain mtensity and grip strength in both groups (p<0.001), with no significant
differences between both groups (p=0.05). It could be included that, the addition of semi-hard cervical collar
doesn’t appears to improve pain intensity and grip strength for patients with recent CR who are already
receiving intermittent cervical traction and neck exercises.
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INTRODUCTION

Cervical Radiculopathy (CR) 18 a common
neurological disorders characterized by neck pain
radiating to the arm and fingers correspondmg to the
dermatome involved [1]. It 18 usually caused by hermated
discs or spondylotic changes, affecting many adults in
their fourth and fifth decades of life, the most commonly
affected nerve roots are C6 and C7 [2]. Generally,
degenerative CR with subacute onset has a favourable
prognosis during the first six weeks, treatment to
accelerate the improvement of pain and function during
this period would be hughly valuable [3]. Treatment in
acute or subacute CR has not yet been studies.

Several mnterventional strategies are used mn the
management of CR and range from conservative
approaches (including physical treatment) to surgery.
A nonsurgical approach 1s the preferred first line
treatment strategy for CR [4]. In 75% of acute cases of
CR, patients respond to a conservative treatment which
indicates that nonsurgical treatment is the appropriate
initial approach for most patients [5].

Physical therapy
the management of CR include cervical traction,

interventions often wused for

exercises, mnmobilization with cervical collar and mamual
therapy [6].

These modalities may be wused singly or in
combination, combination of these interventions may
result in improved outcomes for patients with CR [7-8].

Cervical traction 13 frequently employed in treatment
of CR [9]. Traction may be applied mamually or
mechamcally and can be applied m various positions
and treatment modes (intermittent or static). The
evidence to date on the effectiveness of cervical traction
1s conflicting [10].

Some investigators have advocated the short-term
use of immobilization with either a cervical collar or a
cervical pillow during sleep. Until now, however, there
was no conclusive evidence about benefits of this
approach [11].

Grip strength has been widely accepted as an
objective index of the functionmal integrity of upper
extremity and physical therapist usually measure it to
momtor the success or failure of their treatment programs.
Considering the decrease in grip strength in patients with
C7 radiculopathy, it is seen that grip strength is an
appropriate objective parameter to investigate the
effectiveness of different treatment regimes [12].

The purpose of this study was to examine the effects
of intermittent cervical traction and exercise, with or
without the use of semi-hard collar i patients with recent
cervical radiculopathy.
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MATERIALS AND METHODS

Subjects: Thirty one male patients with unilateral C7
radiculopathy who had been referred by thewr physician
(neurologist, orthopaedic surgeons and  general
practitioners) were participated in the study. The
mclusion criteria were, male patients ranged in age from
40-55 years, recent CR, with symptoms of less than one
month duration, involvement of spinal nerve with a
herniated disc and /or intervertebral disc degeneration
confirmed by magnetic resonance imaging (MRI) and
climical results. The exclusion criteria were patients with
clinical signs of cord compression, patients with a history
of surgery or bone-ligament damage to the cervical spine,
shoulder diseases (rotator cuff syndrome, capsulitis or
flammatory arthritis), ongomng or recent physical therapy
treatment for this episode.

After the initial screening, patients who fulfilled all
mclusion criteria signed an informed consent form.

Study Design: This was a prospective randomized study
performed over the period from September 2009 to May
2010 at different hospitals in Riyadh city (KSA). At the
beginmng of the study 35 patients with CR were
identified, after the exclusion of 4 patients (were only
attending 3 physical therapy sessions), 31 were included
and randomly assigned to a control group (N= 15, mean
age 47.56+5.76) and an experimental group (N= 16, mean
age= 47.37+5.81. Randomization was carried out by
drawing lots from the randomization envelope without
replacement.

Instrumentations:

Visual analogue scale (VAS) for measuring mtensity
of pain.

Eltrac B471, mechanical equipment for cervical
traction.

Jamar, model 2A3 hand held dynamometer, for
measuring grip strength.

Treatment: Patients in the control group were treated with
mntermittent cervical traction and 1sometric strengtheming
exercise, they were also taught to perform home exercises
and advised to do the exercise daily. In the experimental
group, patients were treated with the same treatment as
the control group mn addition to wear cervical collar during
the day for three weeks and to rest as much as possible.
Over the next three weeks, the patients were weaned from
the collar and after six weeks, patients were advised to
take 1t off completely. The collar was a simi-hard collar
available in different sizes for proper fitting.
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Patients in both groups were allowed to use their
medical treatment and were asked to avoid taking
medication 4 hours prior to treatment session. Patients in
each group received 18 treatment sessions (three/week)
for six weeks.

Mechanical —intermittent cervical traction using
(Eltrac B471) were given while each patient was
positioned supine. The traction force was started at
7.5 Kg or 10% of the patient’s body weight and increased
a maximum of 0.5 to 0.9 Kg per session, depending on
patient response (i.e., centralization or reduction of
symptoms). The spine placed
approximately 25° of flexion, the on/off cycle time was set

cervical was in
to a ration of 30:10 seconds for 15 minutes in each
treatment session. The traction force during the off time
was set at 5.4 Kg and the duration and on/off cycle
remained the same for all treatments [13].

Exercises mcluded isometric strengthening flexors
and extensors neck exercises, subjects were mstructed to
perform all exercises daily, 25 repetitions each (twice a
day). All strengthening exercises were performed to a
count of 7 seconds.

Outcomes Measures: The primary outcomes were
neck pain and arm pain measured using 10 cm
visual analogue scale (VAS) on which the subject
represents his neck and arm pain along distance of 10 cm,
where O represents no pain and 10 represents extremely
intense pamn. The second outcome measures was grip
strength using (Jamar, model 2A3), with the patient’s
position was siting with shoulder i adduction and
neutral position and elbow in 90 degrees flexion while
the forearm and wrist were held in neutral position.
The subject was instructed to squeeze the hand held
dynamometer by his hand as hard as possible and
hold it for 5 seconds. No verbal encouragements were
offered during the test. Two measurements were made
and the highest reading was recorded. Evaluation was
performed at the beginming and at the end of the treatment
prograrm.

Data Analysis: Descriptive statistics (meant standard
deviations) were computed for all the data. The two
tailed t-test was used to compare data before and after
the end of the treatment program within each group and
to detect differences between the both groups. Non-
parametric Mann-Whitney U-test was used to compare
the measurable parameters of pain and grip strength.
The results were considered statistical significant with
p < 0.05. All statistics were calculated by using SP3S
program (version 15)" for windows.
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Table 1: Mean+SD and P value at baseline for age, weight and height in both groups

Variables Control group Experimental group P-value
Age (year) 47.56+5.76 47.37+5.81 0.25%
Weight (Kg) 73.136.37 74,3245.89 0.56*
Height (cm) 169.1446.95 170.1245.87 0.78*
* Non significant
Table 2: Mean £3D and P value for VAS and grip strength at baseline and post- treatment in both groups
Variables Control group Experimental group P-value
VAS
Baseline 7.1+1.4 732£1.2 0.27%
Post-treatment 1.57+1.4 1.79 $k w §
0.35%
P-value 0,001 0.001%#
Grip strength
Raseline 35.1245.52 35.34+4.76 0.24*
Post-treatment. 43.95+5.12 44.12+4.67 0.33*
P-value 0.001 *# 0.001%#
# Non significant; ** Significant
VAS Grip Strength
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Fig. 1: Mean +5SD for VAS at baseline and post- treatment ~ Fig. 2: Mean £SD for Grip strength at baseline and post-
in both groups. treatment in both groups.
RESULTS The results of grip strength showed significant

Demographic characteristics of the control and
experimental groups at baselme are summarized in
Table 1. No significant difference was seen between the
two groups regarding age, height and weight.

Table 2 Summarizes the measurable variables (VAS
and grip strength) before and at the end of treatment in
both the control and experimental groups. At the
beginning of the study, there were no significant
differences i all measurable parameters (VAS and grip
strength) between the two groups (p= 0.05). Results of
pain intensity (VAS) showed that there was a significant
mmprovement i1 pamn at the end of treatment in both
groups (p<0.001), with no significant difference between
the both groups (p> 0.05).
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improvement following treatment m both groups
(p=< 0.001), with no significant differences between the
both groups (p=0.05).

DISCUSSION

This randomized clinical study investigated the
effects of exercises and mtermittent cervical traction, with
and without wearing semi-hard collar, in patients with
recent CR. The results indicate that wearing semi-hard
cervical collar yielded no additional benefit. Regardless of
treatment program, patients with recent CR showed
signficant improvement m pam mtensity and grip
strength following 6 weeks treatment by exercises and
intermittent cervical traction.
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Results of the present study revealed a positive
effect of combining intermittent mechanical cervical
traction with exercises for recent CR. This effect was
observed for neck pam mtensity and hand grip strength.
In the literature, several types of traction have been
examined for the treatment of CR. A three-week protocol
with daily vertical ntermittent cervical traction combmed
with wearing of cervical collar and admimstration of non-
steroidal anti-inflammatory drugs (NSATDs) demonstrated
its effectiveness in recent CR (onset within proceeding
2 weeks) m young patients with a cervical hermated
disc[14], which come nearly n consistence with our
results. However, the latter study can be criticized in view
of the small number of patient included in the study (n=4).

Recent CR is more responsive to cervical traction due
to the cellular mecharism, that large hermated discs are
absorbed more slowly and respond better to traction
treatment, especially when initiated early [15]. The effect
of cervical traction on treatment of CR suggested that the
techmque 1s less effective m chronic CR (1.e, a history of
CR over 3 months) [14-16]

Joghataei et al [12] concluded that intermittent
cervical traction i the supine position resulted in
ummediate, short-term mmprovement in gripping strength
after 3 weeks in the case of unilateral C7 radiculopathy.
This early effect of spinal traction has been reported in
radiographic studies showing a reduction m the size of
hermiated disc under traction, this is probably related to
the creation of negative pressure in the intervertebral disc
[17]. Also, intermittent cervical traction led to relief and
mnproved nerve conduction, which may be related to
improvement in the blood supply to nerve structures
[17-19] This improvement in blood supply could improve
the neurological deficit of the affected nerve root, which
came 1n consistent with the present study [19].

The improvement in grip strength after treatment seen
in this study could be explained by the physiclogical
changes occurred in both nerve root conduction and
circulation, these improvements seem to contribute to the
restoration of nerve function early enough to produce
immediate effects in neuromuscular performance of hand
grip [19]. One randomized c¢linical trial isolated the effect
of mtermittent cervical traction, finding that exercise and
mtermittent cervical traction were superior to exercise
(cervical isometric) and ultrasound on the outcome of grip
strength after 5 visits in patients with C7 Radiculopathy
[12]. However, there were no sigmficant differences
between groups at 10 wvisits (discharge from physical
therapy [12].
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In literature, the efficacy of cervical collar and
physiotherapy in patients with recent CR are rare. The
mechamsm behind the effect of collar in neck pain could
be explained, that a cervical collar causes immobilization
of the cervical region decreases mechanical stress which
probably reduces foraminal root compression and
associated root nflammation, decreases painful spasms
by supporting muscles, relaxes the muscle and aids rapid
tissue recovery [20].

However, Persson et al. [21], did a randomized clinical
trial comparing physiotherapy and a hard collar in patients
with than three months)

radiculopathy who were

cervical

surgery,
physiotherapy or cervical collar, surgery was superior for

chronic  (more

randomized to

pain relieve at four months follow-up. At 16 months
““follow-up™, no difference existed between the three
groups in term of pain, muscle strength, or sensory loss.
The difference between our study and that of Persson et
al, the target study population in Persson study were
chromc patients but in our study, patients were only
recent onset with less than one month duration. Our
study also used a soft collar because hard collar can
cause serious discomfort [22]. One earlier RCT compared
5 treatment modalities-traction, positioning, collar and
heat treatment- and found no significant difference in pain
and ability to work [23].

CONCLUSION

The addition of
does not appears to improve pain mtensity and grip
strength for patients with recent CR who are already
receiving intermittent cervical traction and isometric

semi-hard  cervical collar

neck exercises.
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