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A herniated cervical intervertebral disk causes pain
in the cervical spine, neurological symptoms, and
functional disability. It results from degeneration of
the intervertebral disks and biochemical and mor-
phological changes in the intervertebral disk tissue,
often related to aging 1). In addition, disk herniation
can lead to symptoms, such as headache, dizziness,
and muscular weakness 2). Therapeutic methods for
this disease are divided into conservative treatment,
involving physical therapy, and surgical intervention.
Opinions about the most effective therapy method are
contentious. Conservative physical therapy can have
a limited effect, and the invasive nature of traditional
surgery can result in complications 3). Conventional
traction therapy is a conservative therapy method
that helps to widen the disk spaces, but its effective-
ness is equivocal. Electrically powered traction thera-

py applied to patients with chronic intervertebral disk
disease has caused controversy because its effective-
ness has not been proven 4). However, decompression
therapy has an advantage over conventional traction
therapy, as it can result in physical change to the
disks. The computerized system behind decompres-
sion therapy does not cause muscle contractions
because it controls variations in traction pull and
angle of the spine. Thus, the speed and load of the
traction is tailored to each patient based upon their
data 5,6). For this reason, the use of decompression
therapy is on the rise, and research into its effective-
ness for patients with a herniated cervical interverte-
bral disk is needed. This study intends to investigate
the difference in therapeutic effect of traction and
decompression therapies, by comparing muscle ten-
sion of the cervical muscles, disk height, and disk
herniation index before and after decompression and
traction therapy.   

Effect of Cervical Spinal Decompression on the Cervical
Muscle Tone and Disc Height in Patients with Cervical
Intervertebral Disc Herniation 

INTRODUCTION

The purpose of this study was to investigate the effect of traction and decom-
pression therapies on the cervical muscle tone and disc height. The decom-
pression group (n=16) received decompression therapy and Mckenzie exer-
cises once a day and four times a week respectively, for three weeks. The
traction group (n=15) also received traction therapy and Mckenzie exercises
for the same period. Muscle tone was measured with a myotonometer, and
the disk height was measured using magnetic resonance imaging (MRI),
before the interventions. Three weeks later, we investigated the therapeutic
effect by repeating these measurements. The difference in disk height
between the two groups was not significant. There was a significant difference
in the disk herniation index (p<.05). A significant difference was found only in
the upper trapezius muscle after comparison of muscle tone and stiffness
between the groups (p<.05). Findings from this study suggest that the decom-
pression therapy is a more effective intervention for patients with cervical
intervertebral disc herniation.
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The decompression group received decompression
therapy and McKenzie exercises once a day and four
times a week respectively, for three weeks. The trac-
tion group received traction therapy and McKenzie
exercises for the same period. Muscle tone was
measured with a myotonometer, and the disk height
was measured using MRI, before the intervention.
Three weeks later, we investigated the therapeutic
effects by repeating the MRI and myotonometer
measurements. 

Spinal decompression
The MAX-D (Medirex, Korea) device was used to

provide spinal decompression therapy. Each subject
laid on the treatment table in a supine position. Their
head and chin was immobilized by a specially
designed strap that was attached to the device, thus
fixing the cervical vertebral portion. The researcher
put a cushion under the subject's knee and had the
subject bend the knee at a 90-degree angle. In this
comfortable posture, Multi-mode, which is the first
stage of an automatic program (consisting of five

stages) was used. The program is set for multi-
directional movement of the cervical vertebral por-
tion. This can cause proper  movement of the facet
joint and decompression simultaneously, by adminis-
tering circumduction. The traction force was started
at one-fourth of the subject’s weight and increased
by 1 kg at a steady rate daily. When pain occurred,
the traction force was lowered or maintained. The
duration of the traction therapy was 20 minutes. The
ratios of hold and rest times were 2:1 and 60:30 s
respectively. The traction force for rest time was set
to half of the force used in hold time. For the first
week, this therapy was conducted once a day for five
days. Subsequently, it was performed daily, four
times a week for two weeks 7). 

Traction therapy
The Automatic Electric traction equipment Rehatrac

RC-100 (Sakai, Japan) was used for traction therapy.
The traction force applied was from 5kg to 11 kg,
increasing gradually by 1 kg daily. When the subjects
felt pain, the intensity of the traction force was
reduced or maintained until the subjects did not feel pain.
The duration of the traction therapy was 20 minutes.

This study was conducted over two months, from
October 10, 2016 to November 30, 2016. Approval was
granted by the Bioethics Committee of Sehan
University Center (Approval No 2016-11). The sub-
jects were 31 patients aged from 35 to 50 years, who
had unilateral or bilateral radiating upper limb pain
<Table 1>. They showed more than one bulging of the
intervertebral disks on magnetic resonance imaging

(MRI). The subjects had onset of illness for less than
six months, and had not received spinal decompres-
sion therapy. In addition, their pain corresponded
with their neurological symptoms, and they scored
more than 15 points in the Neck Disability Index.
Participants were randomly allocated to receive
decompression therapy with McKenzie exercises
(Decompression group, n=16) and traction therapy
with McKenzie exercises (Traction group, n=15). The
subjects understood the purpose of this study and
voluntarily agreed to participate, as documented with
the written informed consent of each subject.

Subjects

Methods

SUBJECTS AND METHODS

Male/Female

Age

Hight(㎝)

Weight(㎏)

NDI(point)

9/7

41.13±5.24†

166.74±5.72

63.74±6.17

18.12±2.08

10/5

43.28±6.13

164.21±7.82

60.56±7.82

17.11±1.98

.472

.389

.129

.524

T-group (n=15)D-group (n=16)Items p

Table 1. General characteristics

†Data are presented as Mean ± SD, obtained by using the Shapiro-Wilk test. 
NDI: neck disability index
D-group: decompression group
T-group: traction group
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The ratios of hold and rest time were 2:1 and 60:30 s
respectively. The traction force for rest time was set
to half of the force used in hold time. For the first
week, this therapy was conducted once a day for five
days. Subsequently, it was performed daily, four
times a week for two weeks.

Mckenzie exercises
Mckenzie exercises consist of seven exercise motions

performed for 10 s at static maximum muscle
strength and repeated 15–20 times. Explanation and
demonstrations were given to the subjects to enable
them to perform the exact exercises, and they were
supervised by a researcher 8).

Measurements of the vertebral height and disk her-
niation index were obtained using MRI, Signa HDe
1.5T (GE Corporate, USA). The subjects lay in a
supine position, with a cushion underneath the knee,
and the knee bent at a 25-degree angle. Their heads
were immobilized with a fixing device. In this pos-
ture, the cervical vertebral C5-C6 and C6-C7 seg-
ments were photographed. The disk height and disk
herniation index were analyzed through images of the
axial section among T2 weighted images. The images
were analyzed with the Picture Archiving and
Communication System (PACS).

Disk herniation index measurement
The disk and intervertebral foramen were measured

at the section of the axial direction. The sagittal dis-
tance of the herniated disk was recorded as the max-
imum anteroposterior disk length (AB), and that of
the vertebral foramen was recorded as the maximum
anteroposterior canal length (EF). The width of the
herniated disk was measured by drawing a line at the
width of the herniated material at the level of the mid
AB distance (CD), and the width of the spinal canal
was calculated in the same way (GH). The formula of
the disk herniation index is: ([AB×CD]/
[EF×GH])×1,000 and cervical disc height is meas-
ured at sagittal direction. Anterior disc height(A),
middle disc height(B), posterior disc height(C). The
formula of the disk height is: (A+B+C)/3(㎜).

Muscle tone measurement
Muscle tone of the upper trapezius muscle and the

sternocleidomastoid muscle (SCM) was measured with
the Myoton PRO (Myoton AS, Estonia). The Myoton
PRO can diagnose the muscle tone simply and nonin-
vasively. It provides results entitled to credit because

the intra-rater correlation coefficient is as high as
0.94-.9910, 11). The subjects were positioned in a
sitting posture on a chair with a back. The Myoton
Pro probe was positioned vertically on the most sen-
sitive parts (along trigger points) of the upper
trapezius muscle and the SCM. In this way, myotonus
(Tone: Hz), elasticity (Elasticity: Log Decrement), and
stiffness (Stiffness: N/m) were measured. To obtain a
measurement, the skin was pressured with a force of
0.18 N, and this was followed by five impulses of 0.4
N, at intervals of 15 ms 12). The value of the mechani-
cal variable was checked by measuring vibration on
the surface of the skin with the Myton PRO. The
trigger points were measured on either side three
times, at intervals of 15 s, and the average value of
the result was recorded.

Data analysis was performed using SPSS 18.0 for
Windows. The normality of the general characteristics
of the subjects and the Neck Disability Index of both
groups were tested using the Shapiro-Wilk test.
ANCOVA was used to compare changes between the
groups. In order to control the pre-test value,
covariance analysis was performed as post-test value
after covariance was set as the pre-test. The signifi-
cance level was set as α=.05.

The difference in disk height between the two
groups was not significant. There was a significant
difference in the disk herniation index (p<.05) <Table 2>.

A significant difference was found only in the upper
trapezius muscle upon comparison of muscle tone
between the groups (p<.05), and there was no signif-
icant difference in elasticity. There was a significant
difference in stiffness of the upper trapezius muscle
(p<.05) <Table 3>.

Measuring equipment and methods

Analysis

A Comparison of Changes of Disc Height and
Herniation Index between Groups 

RESULTS

A Comparison of Change of Muscle Tone between
Groups
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In this study, 31 patients with herniated cervical
intervertebral disks were divided into the decompres-
sion group (n=16), which underwent McKenzie exer-
cises and decompression therapy, and the traction
group (n=15), which underwent traction therapy and
McKenzie exercises, for three weeks. The discussion
that follows will consider the results of this study to
investigate the difference in the therapeutic effec-
tiveness of decompression therapy and traction ther-
apy. Results were obtained by comparing the disk
height, disk herniation index, and muscle tone of the
cervical muscles before and after mediation.  
Park and Kim 13) compared the disk herniation index

and disk height using MRI after applying traction and
decompression therapies in 60 patients with cervical
herniated intervertebral disks. There was a signifi-

cant difference in the disc herniation index, but there
was no significant difference in disk height. Gong et
al. 7) found that decompression therapy was an effec-
tive intervention method by verifying its therapeutic
effect. They performed decompression therapy and
cryotherapy (in the whole body) upon 20 patients
with cervical herniated intervertebral disks.
Additionally, Oh 14) concluded that decompression
therapy was more effective than the existing conven-
tional therapy. He applied manual therapy and
decompression therapy to patients with cervical her-
niated intervertebral disks. This study showed that a
change in the disk height had no significance.
However, decompression therapy showed a signifi-
cant effect in the disk herniation index. Kwon et al. 5)

showed a similar result in casuistic targeting six
patients with herniated vertebral disks. They also
found that decompression therapy had a positive effect

DISCUSSION

Tone (Hz)

SCM

UT

SCM

UT

SCM

UT

decompression

traction

decompression

traction

decompression

traction

decompression

traction

decompression

traction

decompression

traction

11.74±1.42†

11.23±1.51

16.47±1.18

15.73±1.38

0.51±0.17

0.54±0.18

0.95±0.42

0.98±0.12

193.32±16.73

189.27±15.48

296.11±26.13

295.71±26.72

10.87±1.72

10.72±1.17

14.13±1.24

15.12±1.82

0.56±0.13

0.61±0.24

1.12±0.12

1.18±0.54

162.39±18.32

171.75±16.95

234.2±25.09

278.02±27.29

.812

4.121

1.321

1.213

4.028

5.134

.712

.043*

.521

.498

.068

.031*

Post-testPre-testGroupItems pF

Table 3. A Comparison of Change of Muscle Tone between Groups

Disk

Height (㎜)

Herniated

Index (%)

decompression

traction

decompression

traction

4.24±0.78†

3.84±0.84

214.45±15.11

221.13±17.32

4.33±0.64

3.91±0.72

198.43±16.71

214.65±18.32

1.285

4.257

.581

.041*

Post-testPre-testGroupItems pF

Table 2. A Comparison of Changes of Disc Height and Herniation Index between Groups

*p<0.05.
†Data are presented as Mean ± SD, obtained by using the ANCOVA.

*p<0.05.
SCM : sternocleidomastoid muscle, UT : upper trapezius
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on the regeneration of disks and the disk herniation
index (except disk height). 

It can be suggested that the reason for there being
no difference in disk height is that patients were
exposed to gravity again through daily living, and
they had a difference in treatment periods. It is con-
sidered that a prospective study on the correlation of
disk height, disk herniation index, pain, and cervical
spine function will be needed. This study showed a
meaningful decrease in stiffness and muscle tone of
the upper trapezius after undertaking decompression
therapy. Kim et al. 15) reported that high values of
muscle tone show an overload of exercise and pain
increase. When standing or sitting, the upper trapez-
ius muscle is moving against gravity and is always
tense to avoid flexion of the head, and is thus sup-
porting the weight of the head. Round shoulders,
caused by anterior tilt of the neck or shortness of the
pectoralis minor muscle, increase the muscle tone11,
16). Moreover, stiffness increases through the lack of
muscular contraction, and constant contraction to
maintain a short length of muscle shortens and stiff-
ens the muscle fibers by causing change in the cross
bridge of the muscle fiber 17). It can be interpreted
that decompression therapy has a better therapeutic
effect in terms of decrease in the muscle tone and
stiffness of the upper trapezius that relieves muscle
tension.

This study has verified that decompression therapy
and Mckenzie exercises reduce the tension in herni-
ated disks and surrounding muscles. This study was
conducted in only one medical institution, over a
short period. It was difficult to normalize the charac-
teristics of the subjects as their daily lives differed.
Even the male and female ratio was not controlled.
However, it is considered that decompression therapy
is a more effective intervention method for patients
with cervical herniated intervertebral disks, which is
supported by the exhibited changes in disk height,
disk herniation index, and muscle tone, in many
advanced research studies.

This paper was supported by the Sehan University
Research Fund in 2018.
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