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ABSTRACT 

Background 

The lifetime prevalence of low back pain is reported as over 70% in industrialized countries. Peak 

prevalence occurs between ages 35 and 55. There is increasing evidence that inflammation in 

association with root compression is the main pathological factor of radiculopathy. LLLT can be 

advantageous because its therapeutic window for anti-inflammatory actions overlaps with its 

ability to promote tissue repair in a dose dependent manner. 

Objective 

The aim of the study was to compare the effectiveness of low-level laser therapy and conventional 

therapy in lumbar radiculopathy. 

Methodology 

Study proceeded after ethical clearance from the ethical committee of university. The subjects 

diagnosed with lumbar radiculopathy fulfilling the inclusion criteria will be included in the study. 

An informed written consent will be collected from all the subjects included in the study. 

A total of 100 patients will be included in the study and they will be randomly assigned into two 

groups using convenience sampling. One group will receive conventional therapy and the other 

group LLLT. Visual Analogue Scale, Oswestry Low Back Pain Disability Questionnaire, Modified 

Schober’s test will be measured pre and post following treatment for a duration of 5 days. 

Results 

Both groups have shown significant improvement but low-level laser therapy group have shown 

more significant results (p value <0.001) compared to control group managed with conventional 

therapy. 

Conclusion 

Based on the above results we conclude that low level laser therapy is having a remarkable effect 

on pain control and tissue repair in acute back pain with radiculopathy. Further research in 

dosimetry and also with large sample seize is recommended. 
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INTRODUCTION 

Low back pain with radiculopathy is defined as pain and discomfort, localized below the costal 

margin and above the inferior gluteal folds, with leg pain. Acute low back pain is usually defined 

as the duration of an episode of low back pain persisting for less than 6 weeks. Pain is a subjective 

experience, and acute pain is a warning signal which expresses that body tissue is about to be 

injured. If injury actually occurs, then a cascade of patho physiological events will take place in a 

well mapped simultaneous and chronological order. Pain intensity is usually most prevalent in the 

inflammatory phase during the first hours and days after injury, and in most cases, pain decreases 

as the tissue re pair processes get under way. In peripheral nerve injury, pain may occur from 

persisting mechanical pressure, neurogenic inflammation, or damage to the nerve structure leading 

to a state of persistent central sensitization within the central nervous system.  

The lifetime prevalence of low back pain is reported as over 70% in industrialized countries (one-

year prevalence 15% to 45%, adult incidence 5% per year). Peak prevalence occurs between ages 

35 and 55. Specific low back pain represents 15% of low back pain problems. About 50% of 

specific back pain is due to prolapsed intervertebral disc (PID), in which the nucleus pulposus 

herniates through a tear in the annulus fibrosis, resulting in irritation of the adjacent nerve root and 

causing a typical radiculopathy pain. It is commonly seen in the age group of 15- 45 years of age.3 

Majority of the spinal disc herniation occurs in the lumbar region (95% in the L4-L5 or L5-S1). 

There is expanding proof that aggravation in relationship with root pressure is the fundamental 

neurotic element of radiculopathy. Disturbance of the annulus fibrosis causes spilling of the core 

pulposus into the spinal channel, which contains different aggravations to tissues including 

glycoproteins, nitric oxide and phospholipase A2, which cause an incendiary reaction in and 

around the torment touchy nerve tissues. 

The expression "laser" started as an acronym for light intensification by invigorated outflow of 

radiation. Low-level laser treatment (LLLT) is a treatment procedure which utilizes a solitary 

wavelength light source. LLLT has an extensive variety of impacts at the atomic, cell, and tissue 

levels. The three fundamental components by which laser produce pain relieving impacts are 

accepted to be: animating endogenous opoids discharge, lifting torment limits, and adjusting the 

arrival of harmful go between, for example, bradykinin and histamine, is additionally utilized for 

irritation, edema, swelling, and tissue mending. The wavelengths of light utilized for LLLT fall 

into an "optical window" at red and NIR wavelengths (600–1070 nm). Wavelengths in the reach 

600–700 nm are utilized to treat shallow tissue, and more wavelengths in the extent 780–950 nm, 

which infiltrate further, are utilized to treat more profound situated tissues. 

 

 

 

 



 

MATERIALS AND METHOD 

The objective of the study was to compare the effectiveness of laser therapy and conventional 

treatment in acute low back pain with radiculopathy. A sample seize of 100 patients having acute 

back pain with radiculopathy. Patients who met the inclusion criteria were included in the study 

and were divided into 2 groups by computer generated random numbers. One group will receive 

conventional therapy and the other group LLLT. Hot pack will be given for both groups prior to 

treatment session for 10 minutes. Visual analogue scale (VAS), Oswestry back pain disability 

questionnaire (OWQ) and Schober’s test (SCT) to document pain, disability and lumbar range of 

motion respectively, will be measured pre and post following treatment for duration of 5 days. 

Laser unit of wavelength 905nm(red), frequency 5000HZ, power output 100mW, spot seize 1cm, 

power density 20 mW/cm2, energy density 3J and treatment time of 150 second in each point. 

Laser probe is held in contact with skin over local transforaminal region (2.5cm and 3.5 cm 

laterally of the of the involved nerve root and on distal level segment). Conservative group will be 

receiving TENS for 10 minutes. TENS- VectroStim, bipolar, 100 HZ, 30mA. 

 

RESULTS 

Statistical analysis was performed with the SPSS Version. 21.0 programs. A .05% of probability 

was adopted as the level for statistical significance. Descriptive statistics of Age, Gender was done 

by using Mean and Standard Deviation. Comparison within group A and B was done by using 

Paired t test. Between group comparison was done by Independent t test. Since the VAS score was 

following the normal distribution curve Wilcoxon Signed Rank Test was not performed. Instead, 

comparison was done by independent t test. VAS, OWQ, SCT was evaluated in this study as 

outcome measures. A total number of 90 patients completed the study, out of which each group 

contains 45 subjects. There were10 dropouts in this study. 

In group A (intervention) mean age was (40.98±10.04.), Group B(control) mean value were 

(43.38±9.73.). There is no difference in the age between the groups which means subjects are 

equally distributed according to age. In Paired sample statistics, results of VAS test for pain had 

an initial mean value of control group was 1.96 ± .47 and that of intervention group was 3.96 ± 

.96. This data clearly shows that both the group having significant change in reduction of the pain 

after the treatment session. The result of OWQ test had an initial mean value of control group was 

4.35±4.65 and that of intervention group was 9.97±3.73. Available data clearly shows that both 



the group is having significant change in reduction of the disability after the treatment session. 

Result of SCT test had an initial mean value of control group was (Flexion0.81±0.63) (Extension 

0.26±0.44) and that of intervention group was (Flexion 1.42±0.49) (Extension 0.84±0.47). 

Available data clearly shows that both the group is having significant change in reduction of the 

lumbar range of motion after the treatment session. Table 2: shows the significance of p < 0.05 

(0.001). In Independent sample statistics, Pain difference (PD) at the end of 5 days of treatment 

shows differences in both group (Control 1.96 ± .47 and Intervention 3.97 ± .96), and statistically 

stating that there is a difference existing between the group treatment (p = 0.001) hence LASER is 

effective in reducing acute pain than conservative treatment. Low back Disability difference 

(OWD) at the end of 5 days of treatment shows differences in both group (control group 4.35±4.65 

and that of intervention group was 9.97±3.73), and statistically stating that there is a difference 

existing between the group treatment (p = 0.001) hence LASER is effective in reducing pain and 

disability than conservative treatment. Schober's test difference (STD) at the end of 5 days of 

treatment shows differences in both group, control group was (Flexion0.81±0.63) (Extension 

0.26±0.44) and that of intervention group was (Flexion 1.42±0.49) (Extension 0.84±0.47), 

statistically stating that there is a difference existing between the group treatment (p = 0.001) hence  



LASER is effective in improving lumbar flexibility than conservative treatment.

 

 



 

 

DISCUSSION 

Although low back pain is prevalent and is having a very high chance of chronicity and recurrence, 

there is lack of evidence on effective treatment in acute phase patients. The requirement for an 

effective and optimal treatment is emphasized by the fact that optimal treatment in acute phase 

will reduce the prevalence and prevent the chronicity and recurrence. In clinical practice a broad 

spectrum of therapy approaches is being used, ranging from pharmacological, physical agents to 

exercise and manual therapy practice. Various types of physical agents are not sufficiently 

supported. The general recommendation is that further studies are required, or it can be used to 

manage patients for whom no improvement has been achieved by previous treatments. 



This study included patients with severe pain (VAS≥6) and moderate to minimal disability during 

daily activities on screening, associated with acute radiculopathy and disc herniation. Results show 

statistically significant improvement in all groups, with better result for all parameters measured 

in group A (intervention group) with other group (p value < 0.001). The analysis of parameters 

with more specified clinical meaning has shown significant differences between Group A and 

Group B, with better reduction in pain intensity and disability. The main problems in comparing 

the results of this study with others are the differences in the included patients and applied 

parameters. Metaanalysis by Yousefi-Nooraie and colleagues considered nonspecific LBP, and 

there were no consistent conclusions. Many other clinical studies have used LLLT for nonspecific 

chronic LBP, however a group of patients with nonspecific chronic LBP is very heterogenic, and 

the reasons of their pain caused not only by pathological changes in the spinal and paraspinal 

structures, but also by complex neurophysiologic and psychosomatic and psychosocial 

mechanisms. Hypothetically, the biological actions of LLLT are multiple; the reduction of 

inflammation is the primary effect with consecutive improvement in neurophysiologic features of 

the affected nerve. The direct effect on nerve which accelerates recovery of the conduction block, 

changes in endorphin level; the results of clinical and experimental study has shown that the anti-

inflammatory effects are more significant. 

Various studies have documented changes in biochemical markers of inflammation, distribution 

of inflammatory cells and the reduction in formation edema, hemorrhage and necrosis after local 

LASER beams ranging from 660-905nm5. Comparison with anti-inflammatory drugs like 

Meloxicam and Indomethacin has shown similar anti-inflammatory effects. The direct action or 

effect of LLLT on neural structures that are damaged by compression or inflammation should be 

considered as an important additional effect. This additional effect is beneficial in acute lesions of 

neural structures, such as acute lumbar radiculopathy. A less than optimal choice of parameters 

can result in reduced effectiveness of treatment, or even a negative therapeutic outcome. As a 

result, many of the published results on LLLT include negative results simply because of an on 

appropriate choice of light source and dosage. LLLT is characterized by a biphasic dose response: 

lower doses of light are more beneficial than high doses. Evidence from this study suggests only 

the short-term effects of LASER. Further studies could include patients randomized by levels of 

baseline disability and duration of symptoms. Studies which state the long-term effect of LLLT 

should be emphasized. Further, studies should evaluate many factors such as psychosocial aspect 

and dosimetry that may reflect on treatment response and recovery. The complete substitution of 

anti-inflammatory drugs by LLLT, in patients that are at high risk, should also be targeted in future 

studies. 

CONCLUSION 

Treatment of acute low back pain with radiculopathy at 905-nm LLLT of a dose of 3J/point, 

proposed as an additional therapy in acute care setup has shown better short-term improvement in 

pain, disability and quality of life, compared with patients treated with conventional physiotherapy 

(TENS). No side effects were noticed for LLLT throughout the study period. Hence LLLT is a 

viable option to treat acute radicular pain and there by arresting the promotion towards chronicity. 

LLLT reduces pain and disability in acute state and delay or prevents progression. 
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