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Abstract 
Traction or Decompression is an effective method used to rehabilitate patients with spinal disc protrusion. Decompression 

reduces the intra-disc pressure and provides space to allow the disc to remake itself. The objective of this investigation was to 

measure the effects of lumbar spine decompression therapy in patients with lumbar radiculopathy due to disc protrusion. A 

single-blind randomized controlled trial of 120 patients was conducted at Max Rehab & Physical Therapy Centre, Islamabad, 

Pakistan. All the patients were randomly allocated to a decompression group or a control group. Both groups received manual 

physical therapy treatment, including moist hot packs, soft tissue mobilization, manual spinal traction, lumbar spine 

mobilization, stretching and strengthening exercises, and a home plan. The only difference was that the decompression group 

received additional decompression therapy. The collected data included demographics and the numeric pain rating scale 

(NPRS) scores for the back pain, and the patient's functional levels through the modified Oswestry disability index. The data 

was collected before 1st visit and after 8th visit. We found that after the end of the 8th session of treatment, there was a significant 

difference in the baseline (pre) NPRS median interquartile range (IQR) value of the control group 3(1), and the decompression 

group 2(1), compared to their baseline (pre) values, with a p-value less than 0.001. The pre- (Modified Oswestry disability index 

(MODI) median (IQR) value of the control group was 43.5(7), and the decompression group was 28(9) with a p-value less than 

0.001. We concluded that additional decompression therapy showed better results in managing patients’ back pain and 

improving their functional level.  
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1. Introduction 

The source of low back pain may be axial 

lumbosacral, radicular, and referred pain. The 

radicular pain radiates into the dermatome 

distribution, showing in which segment the 

nerve is compressed due to spondylosis or 

spinal disc protrusion (Urits et al., 2019) The 

nucleus pulposus contains proteoglycan that 

facilitates water retention, which maintains the 

hydrostatic pressure to bear the axial load of the 

spine. Due to pathomechanics issues, the disc 

loses its water content and becomes dehydrated. 

The nucleus pulposus of the dehydrated disc 

shares the pressure with the annulus fibrosus, 

which protrudes and presses the spinal nerve 

(Benzakour et al., 2019). The L5-S1 segment has 

distinct biomechanical properties and is more 

prone to injury (Takegami et al., 2022).  

Low back pain is the initial symptom of the 

lumbar disc herniation, and the lumbosacral 

region is the common site of the pain. This pain 

can radiate due to spinal disc compression on 

the unilateral or bilateral spinal nerves. This 

compression may be a single nerve compression  
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Figure 1: Consort diagram of the study. 

 

or multiple compressions. Disc protrusion pain 

aggravating factors may include several 

postures, such as standing, sitting, driving, 

sneezing, and coughing (Cheng et al., 2021). The 

non-surgical treatment, such as medicine, 

acupuncture, massage, lumbar traction, and 

physical therapy, improves the symptoms up to 

85% to 90% of lumbar disc protrusion cases (Lee 

et al., 2025). The exercises, especially 

stabilization exercises, improve the patient's 

pain and functional level. Multidisciplinary 

rehabilitation also helps patients reduce their 

symptoms. There is also sufficient evidence 

about the use of manual therapy techniques such 

as spinal manipulation, mobilization, and soft 

tissue manipulation to decrease back pain. The 

most common among these modalities are heat 

and cold therapy, which benefit patients with 

low back pain (Hong et al., 2021). Traction or 

decompression is one of the more effective 

treatment methods used in the rehabilitation of 

patients with spinal disc protrusion. 

Decompression reduces the intra-disc pressure 

and provides space to allow the disc to remake 

itself (Koçak et al., 2017).  

 

Patients having Lumbar 
disc protrusion (156)

Patients who full fill the 
inclusive criteria (129)

Patients randomly devided 
into two groups (Lottery 

Methods)

Control Group (64)

Pre 1st Visit Assessment 
(64)

Treatment (Moist heating Pads, 
Soft tissue mobilizations, 
Manual Spinal Traction, 

Segmental Mobilizations & 
Exercises)

Post 8th Visit 
assessment (60)

Excluded = 4 
(incomplete 

sessions)

Decompression group (65)

Pre 1st Visit Assessment 
(65)

Treatment (Moist heating Pads, 
Soft tissue mobilizations, 

Decompression, Segmental 
Mobilizations & Exercises)

Post 8th Visit 
assessment (60)

Excluded = 5 
(incomplete 

sessions)
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Table 1: Demographic data of the participants 

 
S. No Variables Sub Variable Control (%) 

N=60 

Decompression (%) 

N=60 

Overall (%) 

N=120 

1.  Age Age (Years) 42.28 ± 14.69 47.27 ± 11.61 44.78 ± 13.42 

2.  Gender Male 23 30 53 

Female 37 30 67 

3.  Occupation House Wife 50.0 36.7 43.3 

Office Worker 43.4 30 36.7 

others 5.6 33.4 20 

4.  Onset of Pain Less than 6 

months 

30.0 13.3 21.7 

Less than 12 

months 

10.0 26.7 18.3 

More than a 

year 

60.0 60.0 60 

5.  Unilateral 

involve leg 

Right Leg 88.3 56.7 72.5 

Left Leg 11.7 43.3 27.5 

6.  Dermatome L3-L4 3.3 6.7 5 

L4-L5 28.3 20.0 24.2 

L5-S1 68.3 63.3 65.8 

The purpose of this study was to compare the 

benefit of lumbar spine decompression therapy 

in patients with lumbar radiculopathy due to 

disc protrusion with the physical therapy 

conservative management. We also investigated 

the additional benefits of decompression 

therapy on the quality of life of the patients. 

 

2. Methods & Materials  

The ethics approval for this registered 

randomized controlled trial (RCT) was obtained 

through the letter number 

RIPHAH/RCRS/REC/Letter-00406 and was 

registered in the US Clinical Trial Registry 

(NCT04760210).  The sample size for the study 

was 110 and calculated through ‘open-Epi’ tool 

with a 95% confidence level (CI) and 5% 

precision error (Varun, Jaspreet, and Naveen 

2014). The patients were randomly assigned to 

two different groups through a random lottery 

method. 

The duration of this study was from April 2020 

to March 2022. The study was conducted at Max 

Decompression & Physical Therapy Center, Max 

Health Hospital Sector G-8, Islamabad, Pakistan.  

The Max Health Hospital is a private teaching 

hospital of Riphah International University, 

Islamabad. 

Initially, 156 patients were recruited for the 

study, of which only 129 fulfilled the inclusion 

criteria. We included patients of both genders, 

with a minimum age limit of 30 years 

(Tchounwou & Kuligowski, 2022), and, 

maximum age limit was 60 years (Tarcău et al., 

2022). Patients having complaints of localized 

and radiating pain of the lumbar spine, and 

those having lumbar disc bulging (confirmed 

through magnetic resonance imaging) were 

included. Patients with a history of lumbar disc 

surgery, lumbar spondylolisthesis, lumbar spine 

fractures, spinal stenosis, spinal tumors, 

ankylosing spondylitis, and those using 

anticoagulants were excluded. 

All the participants were volunteers and had 

given written permission to be a part of this 

study. All the patients were divided into two 

groups, the control and decompression groups, 

through randomization. All the patients were 

treated for 8 sessions; the sessions were given on 

alternate days. Both groups received standard 

physical therapy treatment, including moist hot 

pack for 10 minutes on lumbar spine, Kaltenborn 

lumbar paraspinal soft tissue mobilization,  
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Table 2: Wilcoxon Signed-Rank Test Inter-Group Analysis 

 
S. No Variable Groups Before 1st Visit 

Pre Median 

(IQR) 

After 8th  Visit 

Post Median 

(IQR) 

Mean 

Rank 

P-Value 

1.  Back Pain 

(NPRS) 

Control 8(0) 3(1) 30.50 .001 

Decompression 8(2) 2(1) 30.50 .001 

2.  Disability 

MODI 

Control 75(16) 43.5(7) 30.50 .001 

Decompression 76(9.75) 28(9) 30.50 .001 

Maitland manual lumbar spine traction, 

Maitland lumbar mobilization techniques 

including central posterior anterior 

mobilization, unilateral posterior anterior 

mobilization, and rotation mobilization, calf, 

hamstring and back extensors stretching 

exercises, and strengthening exercises included 

bridging,  straight leg raise (SLR), prone hip 

extension, prone back extension (each technique 

was applied as 3 sets of 10 repetitions in each 

set). The stretching and strengthening exercises 

were also advised for home. The decompression 

group received the same treatment with 

additional decompression therapy. The data 

were collected on 1st visit before intervention 

and after 8th visit of therapy through a structured 

questionnaire.  A CONSORT diagram 

representing the whole procedure is given in 

Figure I.  

During the statistical analysis, it was found that 

the data were not normally distributed; 

therefore, we applied the Mann-Whitney test for 

inter-group analysis and the Wilcoxon Signed 

Rank Test for within-group analysis in SPSS 

version 21.  

 

3. Results 

The CONSORT diagram of the study is provided 

in Figure 1.  The mean age of the participants 

was 44.78 ± 13.42 years (Table 1). Among 120 

participants, 53 were male and 67 were female. 

Around 43.3% were housewives and 36.7% were 

office workers. Most of the participants had pain 

for more than one year (60%), 21.7% had pain for 

less than 06 months, and 18.3% had pain for less 

than 12 months. The percentage of 

radiculopathy due to prolapsed intervertebral 

disc (PIVD) in the right leg was 72.5, and in the 

left leg was 27.5. The highest dermatome level 

was L5-S1, which was 65.8%. (Table 1) 

The Wilcoxon signed-rank test was applied for 

between-the-group analysis. In the control 

group, back pain improved and showed a 

significant difference between pre-1st visit and 

post-8th visit treatment. The pre median 

interquartile range (IQR) score of NPRS was 8(0) 

while the post median (IQR) was 3(1), with a p-

value < .001. The patient's functional level also 

significantly improved with a pre median (IQR) 

score of MODI 75(16) and post median (IQR) 

score 43.5(7), and a p-value < .001 (Table 2).  

In the decompression group, back pain showed 

significant improvement, and a significant 

difference was observed between the pre-1st 

visit and post-8th visit treatment. The pre 

median (IQR) score of NPRS was 8(2) and post 

median (IQR) was 2(1), with a p-value < .001. The 

patient's functional level also improved and 

showed a significant difference with the pre 

median (IQR) score of MODI 76(9.75) and post 

median (IQR) of 28(9), with a p-value < .001.  

The Mann-Whitney test was applied to group 

analyses. At the baseline, before the treatment of 

1st visit, the difference was not significant. The 

pre back pain NPRS Median (IQR) value of the 

control group was 8(0), and the decompression 

group was 8(2) with a p-value of 0.288. The pre 

MODI median (IQR) value of the control group  
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Table 3: Mann-Whitney U Test for Between-Group Analysis. 

 
S. No Variable Groups Mean Rank Median (IQR) P-Value 

1.  Before 1st Visit 

Back Pain (NPRS) 

Control 57.42 8(0) .288 

Decompression 63.58 8(2) 

2.  After 8th Visit Back 

Pain (NPRS) 

Control 82.98 3(1) .001 

Decompression 38.02 2(1) 

3.  Before 1st Visit 

Disability MODI 

Control 59.99 75(16) .871 

Decompression 61.01 76(9.75) 

4.  After 8th Visit 

Disability MODI 

Control 90.50 43.5(7) .001 

Decompression 30.50 28(9) 

NPRS (Numeric pain rating scale), MODI (Modified- Oswestry disability index), IQR (Interquartile range) 

 

was 75(16), and the decompression group was 

76(9.75) with a p-value of 0.871.  

After the end of the 8th session of treatment, a 

significant difference was observed in both 

groups compared to the baseline values. The 

post-back pain NPRS Median (IQR) value of the 

control group was 3(1), and the decompression 

group was 2(1) with a p-value less than .001 

compared with their pre-treatment values. The 

post-MODI median (IQR) value of the control 

group was 43.5(7), and the decompression group 

was 28(9) with a p-value less than .001 compared 

to their pre-treatment values. (Table 3) 

 

4. Discussion 

The findings of our study show that there is a 

significant difference in decompression therapy 

for back pain compared to conventional physical 

therapy after 8 weeks of treatment. Our study 

also found that decompression therapy helps to 

improve the quality of life of patients. The age of 

patients with lumbar disc protrusion, also 

referred to as lumbar disc herniation, has been a 

topic of recent investigations. However, the age 

range in our study was in line with a previous 

study from South India involving 30 

participants, with an average age of 41.73 years 

(Ishtyaque et al., 2018). Another study, by 

Daltaban et al., on the radiological evaluation of 

lumbar disc herniation revealed that bulging, 

protrusion, and sequestration were more 

frequently observed in individuals aged 45 and 

above. This study reinforces the fact that lumbar 

disc protrusion frequently occurs in the age 

range of 40 to 50 years (Daltaban et al. 2019).  

Physical therapy treatments, including 

mobilization, exercises, and different modalities, 

help to reduce pain and improve the quality of 

life in patients with lumbar disc protrusion. 

Peng et al. found that therapeutic aquatic 

exercise and physical therapy modalities can 

relieve pain intensity and alleviate back 

disability for patients with low back pain (Peng 

et al., 2022). In a blind randomized clinical trial, 

Dohnert et al. found that lumbopelvic 

stabilization exercises and the McKenzie method 

were effective in reducing pain and enhancing 

function for patients suffering from low back 

pain caused by disc protrusion (Dohnert et al., 

2020). In another study, Solum et al. 

demonstrated that physical therapy and core 

stabilization exercises have positive effects on 

pain, functional status, and quality of life in 

patients with failed back surgery syndrome, 
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which can be extrapolated to patients with 

lumbar disc protrusion (Solum, Altan, and 

Kasapoğlu Aksoy 2022). These findings are 

consistent with the results of our investigation. 

The mobilization technique used in the current 

study was Maitland mobilization. The evidence 

regarding the effectiveness of Maitland 

mobilization in addressing back pain and 

disability caused by lumbar disc protrusion is 

inconclusive. In their study, Plaza-Manzano et 

al. discovered that incorporating neurodynamic 

mobilization into a motor control exercise 

program resulted in decreased neuropathic 

symptoms and mechanical sensitivity among 

individuals with lumbar radiculopathy. 

However, they did not observe significant 

differences in pain levels or related disability 

(Plaza-Manzano et al., 2020). Another study, 

conducted by Ibrahim et al. found that Maitland 

lumbar mobilization can effectively enhance 

lumbar proprioception, reduce pain intensity, 

and improve functional disability in individuals 

suffering from chronic nonspecific low back 

pain. That study, however, does not specifically 

address how these findings can be directly 

applied to lumbar disc protrusion (Ibrahim et al., 

2023). It is evident that physical therapy plays a 

significant role in improving back pain due to 

lumbar disc protrusion. Several studies have 

highlighted the effectiveness of various physical 

therapy modalities in managing this condition. 

For instance, a meta-analysis showed that the 

combination of mechanical traction and physical 

therapy had a positive impact on the clinical 

symptoms and function of lumbar disc 

herniation. This treatment approach was found 

to enhance the quality of life for patients (Wang 

et al., 2022).  

Spinal decompression therapy is the advanced 

form of spinal traction; it is a fully computerized 

traction bed with a sensor in it. Spinal 

decompression therapy, when used alongside 

core stabilization exercises, has been extensively 

studied for its effectiveness in treating lumbar 

disc prolapse. In a single-blind randomized 

controlled trial, Gaowgzeh et al. showcased the 

potential advantages of spinal decompression 

therapy and core stabilization exercises in 

effectively managing lumbar disc prolapse 

(Gaowgzeh et al., 2020). In a randomized 

controlled trial, Amjad et al. found that adding 

non-surgical spinal decompression therapy to 

routine physical therapy yielded better results 

than routine physical therapy alone. The 

combined therapy improved pain, range of 

motion, endurance, functional disability, and 

quality of life in patients with lumbar 

radiculopathy (Amjad et al., 2022). These 

findings indicate that the combination of 

decompression therapy and other interventions 

can be effective in enhancing the relief of back 

pain and reducing disability in patients with 

lumbar disc protrusion. 

These studies offer valuable insights into the 

potential advantages of decompression therapy 

for enhancing the outcomes of patients with 

lumbar disc protrusion. This therapy shows 

promise in terms of pain management, 

functional disability, and overall quality of life. 

Based on the evidence from the selected 

references, it is clear that integrating 

decompression therapy with appropriate 

interventions shows potential in enhancing back 

pain and reducing disability in patients with 

lumbar disc protrusion. 

 

5. Conclusion 

It is concluded that additional decompression 

therapy showed better results in managing 

patients’ back pain and improving functional 

levels as compared to standard manual therapy 

treatment of patients with radicular pain due to 

lumbar disc protrusion. 
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