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Abstract Background: Traction Is Part Of The Evidence Based Manual Physical Therapy Management Due To
Its Mechanical Nature. The Efficacy Of Lumbar Traction (LT) Has Been Established, LT As The Most Used
Method Of Spinal Decompression Therapy (SDT) Reduces The Intradiscal Pressure And Vertically Increases
The Intervertebral Space And Restore Disc Height Allowing Nutrients And Oxygen Supply To The Disc.
While Lt Had Recently Been Used As A Conservative Treatment For Chronic Lumbar Disc Herniation
(CLDH), Combined Lumbar Traction With Cervical Traction (CLTCT) As One Intervention Which Has Been
Suggested By (Al-Qudah, M.K) Was Used As A Part Of Rehabilitative Program In Patients With CLDH.
Therefore, The Effectiveness Of CLTCT Separately At Any Other Interventions Remains Absolutely Unclear
And Uncertain.

Obijective: The Aim Of The Presented Work Is To Identify The Effectiveness Of CLTCT [(Positional Sustained
Lumbar Traction (PSLT) Combined With Mechanical Sustained Cervical Traction (MSCT) As One
Intervention] On Patients With Moderate (L4-L5) (L5-S1) CLDH, And To Compare CLTCT With Traditional
Mechanical Lumbar Traction (MLT).

Methods: In This Study, Twelve Outdoor Male Patients Diagnosed With Magnetic Resonance Imaging (MRI),
Had Accepted To Participate The Study. They Were Chosen From Al-Karak Governmental Hospital. Subjects
Were Divided Randomly In To Two Groups, Experimental Group (N=6) Performed Cupping Massage (CM),
CLTCT And Core Stabilization Exercise (CSE), While The Control Group (N=6) Performed CM, MLT And
CSE. All Subjects Were Advised To Perform The CSE Three Times Daily As A Home Program In Addition
To One Set During Each Session Under The Therapist Supervision. All Subjects Had Exposed (18) Sessions For
(6) Weeks. The Results Were Analyzed Using The SPSS System.

Results: Indicates That There Was Statistically Significant Difference Between The Pre And Post
Measurements In Both Groups In Favor Of The Post Measurements In Term Of Pain And Disability. Also
Results Indicate That There Was Statistically Significant Difference Between The Groups In Favor Of
Experimental Group.

Conclusions: The Present Study Demonstrates That The Use Of CLTCT Has A Positive Effect On Patients
With CLDH More Than MLT.

Keywords: Chronic Lumbar Disc Herniation, Combined Lumbar Traction with Cervical Traction, Pain Score,
Disability Index.

1. Introduction

Low back pain (LBP) is often work-related and is commonly observed among world population. LBP occurs
mostly due to Lumbar Disc Herniation (LDH) [13]. Eighty percent of adults experience lumbar pain at least
once in their lifetime, and 80% of structures causing lumbar pain are related to intervertebral discs [11]. Ninety
five percent 95% of the herniated lumbar disc occurs at the L4-L5 and L5-S1 spinal levels, especially in 25 to
55 years of age [22]. Chronic Lumbar Disc Herniation (CLDH) is a common clinical problem that is associated
with gradual accumulative pain, functional limitations and persistent disability, where pain radiates down the
back of the thigh into the leg [2]. This damage is caused by compression of the nerve roots which exit
the lumbar spine levels [11]. Treatment of CLDH is widely varied between surgical and conservative methods.
Conservative treatments include medication, exercise therapy, and physical and rehabilitation methods[11]

Therapeutic methods are used in CLDH treatment in gradual manner. Thermotherapy, such as Hot packs,
Electrotherapy, Massage and Cupping Massage are used to start treatment sessions to restore blood circulation
activity, allowing nutrients to reach tissues, relax muscle tone, decrease nerve endings sensation and rise pain
threshold [1,2,3,15]. Now a day, Cupping massage (CM) as an alternative to massage is widely used [1,2,3],
especially in light of the emerging Corona-19 pandemic, which makes it an ideal option instead of massage to
prevent friction and hand contact with patients. Previous studies has established the effectiveness of CM in term
of releasing pain, disability and restoring range of motion (ROM) [ 1,2,3,27,25,16], and also rising low back
temperature, So, it could be beneficial as some deep therapeutic massage techniques [1,2,3,16].
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Spinal Decompression Therapy (SDT) is widely used method. Lumbar Traction (LT) appears to be one of the
most used methods among SDT [8]. LT decreases the pressure by delivering nutrients and oxygen to the
intervertebral disc and vertically increase intervertebral space and restore disc height, increases its hydration
and reduces pressure on the nerve root by removing the force applied to the vertebral pulp[2,3,19,20].

While the advancements in traction equipment are needed to ensure their effectiveness in clinical situations [8],
the advancement in creative methods of SDT are extremely more needed. Various methods of LT had recently
been used as a conservative treatment for CLDH, but the Combination of Lumbar Traction with Cervical
Traction (CLTCT) as one intervention which has been suggested by Al- Qudah, was used as a part of
rehabilitative Program in patients with CLDH [2]. Therefore, the effectiveness of CLTCT separately at any
other interventions remains absolutely unclear and uncertain.

Therapeutic exercise is one of the most common conservative treatments, which mostly include core
stabilization exercises (CSE). It can assist the activation of the deep fibers of lumbar Multifidus muscle through
low loaded isometric activity [13,21]. CSE seemed to decrease pain intensity and improve functional ability in
specific low back pain (LBP) when added to the routine physical therapy[8].

Effectiveness of CM, SDT with CSE has been clinically approved[2], but the clinical effectiveness of CLTCT
separately still uncertain. Therefore, the aim of the current study was to assess the efficacy of CLTCT, and to
compare CLTCT with Traditional MLT in patients with CLDH.

2. Methodology
2.1. Participants

This study is a randomized controlled trial that aimed to assess the efficacy of CLTCT, and to compare CLTCT
with MLT in patients with moderate CLDH. Twelve outdoor male patients (n=12) (mean age: 47.75) from Al-
Karak Governmental Hospital From 15" Of December To 26" January 2021. Subjects presented with (L4-L5)
(L5-S1) confirmed by MRI report with radiating symptoms for over three months were included in the study.
Subjects who had infection with COVID-19 or had osteoporosis, vertebral fracture, previous back surgeries,
history of prolonged use of corticosteroids, artificial disc or other spinal implants, malignancy, cauda equina
lesions, in addition to LBP due to other conditions such as sacroiliac joint pathology or muscle tightness or
even with BMI over 30 were excluded from the study. All the subjects signed a written informed consent form
prior to their participation in the study. The study was conducted in Laboratory of Physiology at Sport
Rehabilitation Department —Mutah University. The study was approved by the ethical committee of Ministry of
Health and Health Care, Amman, The Hashemite Kingdom Of Jordan.

2.2. Experimental design

Subjects who fulfilled the criteria were assigned randomly to two groups, Control group (n=6) (mean age=
47.8333 £ 2.13698), and Experimental group (n=6) (mean age= 47.6667 + 2.42212). Subjects in the Control
group received CM, MLT and CSE, the subjects in Experimental group received CM, CLTCT and CSE.
Subjects in both groups received 18 sessions of treatment for a period of 6 weeks. It is clearly seen that
interventions are similar in both groups, except the used SDT method, where experimental group received SDT
via CLTCT, while control group received SDT via MLT. Outcome measures were assessed before and after the
treatment period to measure pain intensity and functional disability with the scales outlined below.

2.3. Outcome measures

2.3.1.  Numerical Rating Scale (NRS)

To estimate the pain score through selecting out of 10, the number that best describes the intensity of pain,
where 0 indicates “no pain” and 10 indicates “the worst possible pain”.

2.3.2. Oswestry Disability Index (ODI)

Functional disability scale assessed the influence of LBP on daily activities. The questionnaire contains ten
questions addressing different aspects of daily living tasks. Each question scored from O to 5, higher value
describes greater disability. The total scores were expressed in percentage. Al-Qudah & Al-Jazzazi [2]
recommended to ignore section No.8 that is measuring pain connected with Sexual abilities, during answering
ODI in bedouins Societies. Subjects may completely refuse to answer the whole Questionnaire due to their
bedouins eastern cultural restrictions. So, researcher had printed out ODI without section No.8.

2.4. Interventions
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24.1.  Cupping Massage(CM)

Simi prone position was used with special pillows for supporting the torso. Sterilization, lubrication and soft full
back, shoulders and neck CM were used for 10 minutes. A disposable silicon cups measuring 3 cm and 6 cm
was used to fit the back, shoulders and neck area, quietly as described by Al-Qudah & Al-Jazzazi [2]. Both
groups received similar CM program.

2.4.2.  Spinal Decompression Therapy(SDT)
2.4.2.1. Mechanical Sustained Lumbar Traction(MSLT)

Control group has conduct MSLT via a medical mobile Lumbar Traction device (Ospine-YQAH-1) as a
method of SDT, it was conducted from supine position, thighs were elevated upon special pillows to reach
comfort, where the formed angle between trunk and thighs was (130-140) degree. Each subject in the control
group received approximately 20 minutes of MSLT. The procedure amid to execute a nonsurgical spinal
decompression. Forceful physical activities that compress the disc were prevented. CSE was described and
conducted at the beginning of the second phase (third week).

2.4.2.2. Combined Lumbar Traction With Cervical Traction (CLTCT)

Experimental group has conduct CLTCT [ Supine Mechanical Sustained Cervical Traction (MSCT) via
medical mobile cervical traction devise (Ospine—NTD-500), then immediately a Supine Positional Sustained
Lumbar Traction (PSLT) (Hip Flexion) (HP)] was applied, then the hip was manually extra pulled and rotated,
then time recording started. This procedure was conducted as a method of SDT, and amid

to execute a nonsurgical spinal decompression. Cervical Decompression force was manually controlled and
raised gradually in the terminal part of the treatment. Each subject in the study received approximately 20
minutes of CLTCT.

The treatment program in experimental group included 3 phases:

Phase 1: The first two weeks, 6 sessions: before the beginning, during MSCT pressure
was raised gradually from 16-20 PSI, with Maximum HF as PSLT.

Phase 2: The second two weeks, 6 sessions: before the beginning, during MSCT pressure
was raised gradually from 16-21 PSI, with Maximum HF as PSLT.

Phase 3: The last two weeks, 6 sessions: before the beginning, during MSCT pressure
was raised gradually from 16-22 PSI, with Maximum HF as PSLT.

Forceful physical activities that compress the disc were prevented. CSE was described and conducted at
the beginning of the second phase (third week).

2.4.3.  Core stabilization exercises(CSE)

At the beginning of the third week, both groups conducted CSE program including activation of Lumbar
Multifidus and Transverses Abdominis muscles from crook lying, bridging, and quadruped position as
described by Puntumetakul [26], for 10 repetitions with 10 seconds hold in each repetition. Participants in the
two groups were asked to perform the CSE three times daily as a home program in addition to one set during
each session under the therapist supervision. Both groups received similar CSEprogram.

3. Results
3.1.Statisticalanalysis

Statistical analyses were performed using the SPSS software version 22. Variables were presented Means,
Standard Deviations, Mean Ranks and Sum Of Ranks for non- normally distributed quantitative data.
Differences between groups were analyzed with Mann-Whitney U test for quantitative data. Wilcoxon test
was used to compare the change in outcome measures between baseline and immediately after the treatment. A
p value of less than 0.05 was considered to show statistically significant results.
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Fifteen male patients were randomly divided into two groups, control (n =7) or experimental group (n = 8). Of
the 15 participants, 12 completed the 6-week study period. One patient of the control group and Two of
experimental group dropped out of the study. Twelve subjects completed the intervention (mean age: 47.75) in
the both control and experimental groups: Control group (n=6) (mean age= 47.833 = 2.13698), and
Experimental group (n=6) (mean age= 47.66 + 2.422). Demographic and baseline characteristics of the subjects
mentioned in Tablel.

Table No. (1) Baseline characteristics of participants who completed the study

Mean Std.  [Mean Sum of Mann- z
Group N Deviation [Rank Ranks Whitney U
Age Control 6] 47.8333] 2.13698 6.33 38.00417.000 -.162 871
Experimental 6| 47.6667] 2.42212 6.67 40.00
Total 12
[Height Control 6] 1.7550 .01871 7.08 42.50414.500 -.569 569
Experimental 6] 1.7517 .02483 5.92 35.50
Total 12
\Weight Control 6] 81.1667] 6.36920 5.92 35.50414.500 -.562 574
Experimental 6] 81.6667] 6.97615 7.08 42.50
Total 12
Body Mass Control 6| 26.3726] 2.29179 6.33 38.00417.000 -.160 873
Index Experimental 6] 26.6110] 2.15814 6.67 40.00
(BMI)
Total 12
[Pain Score Control 6] 5.0000 .89443 5.83 35.00414.000 -.682 495
| pre Experimental 6 5.3333 .81650, 7.17, 43.00
Total 12
|Disability Score Control 6] 54.6667] 5.08593 6.42 38.50417.500 -.081 935
_pre Experimental 6] 55.8333] 3.81663 6.58 39.50
Total 12

* statistically significant p value < 0.05( Mann-Whitney Test U)

3.2. Numerical Rating Scale

The scores showed a significant change in control group before and after the intervention with difference in
Mean Ranks; based on positive ranks (z = -2.232) where (P= 0.026) Showing 3.50 to—0.00. The intervention
showed an absolute change (Table 2). Similarly, the experimental group showed a significant change before
and after the intervention with difference in Mean Ranks; based on positive ranks (z = -2.251) where (P= 0.024)
Showing 5.30 to — 0.00. The intervention showed an absolute change (Table 3).The cores also showed a
statistical significant deference between groups after the intervention with difference in Mean Ranks; (z =
-2.676), where p = 0.007 (Table 4).

3.3 Oswestry Disability Index(ODI)

The scores showed a significant change in control group before and after the intervention with difference in
Mean Ranks; based on positive ranks (z = -2.207) where (P= 0.027) Showing 3.5 to —0.00. The ntervention
showed an absolute change (Table 2). Similarly in the experimental group there was a significant change
before and after the intervention with difference in Mean Ranks; based on positive ranks (z= -2.201) where (P=
0.028) Showing 3.5 — 0.00. The intervention showed an absolute change (Table 3). The scores also showed a
statistical significant deference between groups after the intervention with difference in Mean Ranks; (z= -
2.913), where p=0.004 (Table4).
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Table No. (2)
comparison of outcome variables between pre and post measurements for controlgroup
Out comes Pair Mean Std. N Mean sum of A P
Deviation Rank Ranks
Pain Score Pre 5.0000 .89443Negative 6 3.50 21.00{» 232b .026
Ranks *
Post 2.1667 .40825Positive 0 .00 .00
Ranks
Ties 0
Total 6
Disability Score | Pre 54.6667 5.08593Negative 6 3.50 21.00}» 7g7b .027
Ranks *
Post 42.6667 1.75119Positive 0 .00 .00
Ranks
Ties 0
Total 6
* statistically significant p value < 0.05 (Wilcoxon Signed RanksTest)
b. Based on positive ranks
Table No. (3)
comparison of outcome variables between pre and post measurements forExperimental group
Out comes Pair Mean Std. N Mean Sum of Z P
Deviation Rank Ranks
Pain Score Pre 5.3333 .81650Negative 6 3.50 21.00{5 2o51b 024*
Ranks
Post .8333 75277 Positive 0 .00 .00
Ranks
Ties 0
Total 6
Disability Score Pre 55.8333 3.81663Negative 6 3,50, 21.00[7 901b 028*
Ranks
Post 20.6667 1.96638Positive 0 .00 .00
Ranks
Ties 0
Total 6
* statistically significant p value < 0.05 (Wilcoxon Signed Ranks Test)
b. Based on positive ranks
Table No. (4)
Comparison of outcome variables between Control and Experimental group in post test
Mean Std. [Mean Sum of Mann- Z p
Group N Deviation [Rank Ranks Whitney U
Pain Score Control 6 2.1667 40825 9.08 54.5012.500 -2.676 *.007
| post Experimental 6 .8333 75277, 3.92 23.50
Total 12
IDisability Score Control 6| 42.6667 1.75119 9.50 57.00§ 000 -2.913 *.004
_post Experimental 6| 20.6667 1.96638 3.50 21.00
Total 12
* statistically significant p value < 0.05( Mann-Whitney Test U)
4 Discussion

The aim of the study was to evaluate how Combined Lumbar Traction with Cervical Traction (CLTCT) as one
intervention affect pain and disability among patients with CLDH, and to compare CLTCT with Mechanical
Lumbar Traction (MLT).
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The results showed that a 6-week of MC and CLTCT with CSE significantly reduced pain and disability in the
experimental group. Even though there was a significant improvement in the control group when they applied
MC and MLT with CSE, the experimental group was showing significantly better improvement as compared to
the control group. It was found that all patients (6 of 6) who suffer from sciatica in the experimental group have
relieved their symptoms completely, while 4 out of 6 patients in the control group had their symptoms relieved
completely, suggesting that treating the herniated disc and reducing the pressure can prevent or relieve
secondary problems such as sciatica and LBP. Also it is suggesting that CLTCT as a new modified method of
SDT is the start of Accelerated Rehabilitative programs era.

Cupping Massage (CM) that was used in both groups could relax superficial muscles, increase lower back
temperature and increase pain threshold [1,2,25,16,15]. On the other hand, CM could facilitate the action of
other next treatment modalities [2,3].

Spinal Decompression Therapy (SDT) which was used in experimental group via CLTCT - as a modified
method of SDT, and in the control group via Mechanical Lumbar Traction (MLT) - reduces the intradiscal
pressure and vertically increases the intervertebral space and restore disc height allowing nutrients and oxygen
supply to the disc [2,13,11,19], increases its hydration and reduces pressure on the nerve root by removing the
force applied to the vertebral pulp [13,11,19,20], this relief of compression can promote regeneration of
diseased disc [7], and therefore the dual mechanical effect of CLTCT may relieve pain secondary to disc hernia
and other symptoms more than other SDT modalities such as MLT. CLTCT tracts the vertebral column upward
and downward at the same time [2], suggesting that CLTCT reduces the intradiscal pressure effectively more
than any other SDT methods, facilitates restoration of all other positive structural and physiological alteration in
the affected disc and the whole spinal region.

In addition, the effect of CSE which was used in both groups may provide stability and decrease the risk of
subsequent injury through the activation of deep trunk muscles, which is useful in treating the pain, and
disability in chronic LBP [2,3,13,11,24,4,5,21].

The results are consistent with prior study of Cupping Massage (CM) in the treatment of CLDH [2], where
Cupping was associated with reduction of pain and disability and Range Of Motion (ROM) improvement.
Results are also consistent with prior studies of CM in the treatment of nonspecific LBP [3 16], where CM
reduce pain and disability. On the other hand, Results are in agreement with prior studies of CM in the
treatment of chronic neck pain [27], where CM reduce pain and disability.

The current results are also in agreement with prior studies of Spinal Decompression Therapy (SDT) in the
treatment of chronic lumbar disc herniation (CLDH) [14,7,19,24,4], where reduction of pain intensity and
improvement in activities of daily living were found, in addition to studies of chronic LBP treated by CSE as
the pain and functional disability were reduced[2,28,23,12].

Core Stabilization Exercise (CSE) also might be beneficial for patients with chronic LBP, CSE alone might
not be sufficient for best improvement in patients with serious physical limitations to functional recovery [29]. It
has been recommended that the combination of SDT and other treatment protocols would be useful for patients
with discogenic LBP [2,20,9].

Al-Qudah & Al-Jazzazi [2] studied the effect of CM and modified SDT (Combined Lumbar Traction With
Cervical Traction) with CSE in patients with Lumbar bulging disc, Significant improvement in pain and daily
ability were found after 6 weeks. Gaowgzeh, et al. [13] studied the effect of SDT via DRX9000TM device and
CSE with Interferential current (IFC) in patients with Lumbar disc prolapse, Significant improvement in pain
and disability were found after 6 weeks. Asiri, et al [8] applied SDT via specific three dimensional lumbar
traction device on 25 patients with Lumbar Intervertebral Disc Prolapse, Significant improvement in pain, pain
pressure threshold and functional disability was found after 4 weeks. Kim & Yun & Huh [17] studied 35
patients with lumbosacral disc herniation reported a significant reduction of pain on the visual analogue scale
in the group who received SDT via DRX3000 compared to intermittent mechanical traction. The author
concluded that patients with discogenic LBP, SDT can be used as an effective treatment without serious
complications.

Bilgilisoy, et al. [10] compared two deferent positions of SDT, 118 patients with chronic Low Back Pain applied
Supine Mechanical Lumbar traction or Prone Mechanical Lumbar traction, Significant improvement in pain,
disability and range of motion were found after 3 weeks. Lee, et al. [18] compared two deferent types of SDT,
Lumbar Lordotic curve controlled traction (L-LCCT) with traditional lumbar traction, 40 patients with Lumbar
intervertebral Disc improved significantly in pain and disability after 5 weeks in both groups, where L-LCCT
group relieved significant improvement, which suggests that pain relief can be related to the restoration of disc
height for chronic discogenic LBP. Choi et al. [11] studied the effect of SDT and also compared it with general
traction therapy on pain, functional capability, and straight leg raising of 30 patients with herniated lumbar disc
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who received three sessions per week for four weeks. Both groups have shown significant improvement and no
statistically significant differences were found between the groups. As stated by the author, combining more
treatments or increasing the duration might give different findings. In the present study, the duration of
treatment in both groups was longer in addition to the CSE program.

The previous studies have examined Cupping Massage (CM) with or without several method of Spinal
Decompression Therapy (SDT), SDT with or without Physiotherapy modalities, even with or without Core
Stabilization Exercise (CSE). While the

current study examined the efficacy of Combined Lumbar Traction With Cervical Traction (CLTCT) as a new
method of SDT, and compared CLTCT with Mechanical Lumbar Traction.

The findings of the current study show the positive effects of Combined Lumbar Traction With Cervical
Traction (CLTCT) as one intervention in patients with CLDH. There were few limitations of the present study,
including that long-term effects of the treatment were not obtained due to the limitation of time, also the
exclusion of subjects with BMI over 30 who had extra structural-abdominal risk factors which may prolong
treatment duration.

5. Conclusions

A Combination of Lumbar Traction With Cervical Traction (CLTCT) as one intervention has proven to be more
significant when compared with traditional Mechanical Lumbar Traction to reduce pain and disability in
subjects with chronic Lumbar Disc Herniation. The researcher recommend MRI for future studies, where it
could be used as a post intervention assessment tool, which will warrant robust measurement of the vertical
mechanical displacement along the longitudinal axes of the spinal column, and the mechanical displacement of
the affected disc. Also, the researcher recommend the use of CLTCT via any other available traction devices.
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