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Abstract 
OBJECTIVE: 

The aim of the study reported here was to investigate the possible clinical role of low-level laser therapy 

(LLLT) in discogenic back pain patients who failed to respond to a conventional physical therapy program 

to avoid recourse to operative intervention. 

METHODS: 

The paper reports on the long-term mean 5-year prospective follow-up of a patient cohort of 50 

unselected patients visiting our tertiary referral pain center for discogenic back pain who had had a single-

level lesion documented by magnetic resonance imaging followed by subsequent discography to confirm 

the affected disc being the pain generator. All of the patients who entered the study had failed response 

to a combination of nonsteroidal anti-inflammatory agents and had had not less than 3 months of 

conventional physical therapy. LLLT, at a wavelength of 810 nm wavelength emitted from a GaAIAs 

semiconductor laser device with 5.4 J per point and a power density of 20 mW/cm(2), was employed. The 

treatment regimen consisted of three sessions of treatment per week for 12 consecutive weeks. 

RESULTS: 

All but one patient had significant improvement in their Oswestry Disability Index score, from a mean of 

50% score to a mean of 10% score, at the end of treatment at 12 weeks. In addition, surprisingly, the 

improvement was found maintained at follow-up assessments 1 year and 5 years later. The one patient 

among the 50 patients who failed to respond eventually required surgery, while the others did not require 

surgery. 

CONCLUSION: 

We conclude that LLLT is a viable option in the conservative treatment of discogenic back pain, with a 

positive clinical result of more than 90% efficacy, not only in the short-term but also in the long-term, with 

lasting benefits. 

Photomed Laser Surg. 2014 Sep;32(9):490-4. doi: 10.1089/pho.2014.3715. 
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Abstract 

Abstract Background data: Low back pain is a common, highly debilitating condition, whose severity is 

variable. This study evaluated the efficacy of treatment with Ga-Al-As diode laser (980?nm) with a large 

diameter spot (32?cm(2)), in association with exercise therapy, in reducing pain. 

OBJECTIVE: 

The present study aimed to evaluate the pain reduction efficacy of treatment with the Ga-Al-As diode 

laser (980?nm) in combination with exercise therapy, in patients with chronic low back pain (CLBP). 

METHODS: 

This study evaluated 100 patients with CLBP (mean age 60 years) who were randomly assigned to two 

groups. The laser plus exercises group (Laser+EX: 50 patients) received low-level laser therapy (LLLT) 

with a diode laser, 980?nm, with a specific handpiece [32?cm(2) irradiation spot size, power 20?W in 

continuous wave (CW), fluence 37.5J/cm(2), total energy per point 1200?J] thrice weekly, and followed a 

daily exercise schedule for 3 weeks (5 days/week). The exercises group (EX: 50 patients) received 

placebo laser therapy plus daily exercises. The outcome was evaluated on the visual analogue pain scale 

(VAS), before and after treatment. 

RESULTS: 

At the end of the 3 week period, the Laser+EX group showed a significantly greater decrease in pain than 

did the EX group. There was a significant difference between the two groups, with average ? VAS scores 

of 3.96 (Laser+EX group) and 2.23 (EX group). The Student’s t test demonstrated a statistically significant 

difference between the two groups, at p<0.001. 

CONCLUSIONS: 

This study demonstrated that the use of diode laser (980?nm) with large diameter spot size, in 

association with exercise therapy, appears to be effective. Such treatment might be considered a valid 

therapeutic option within rehabilitation programs for nonspecific CLBP. 

Lasers Med Sci. 2014 May;29(3):1065-73. doi: 10.1007/s10103-013-1472-5. Epub 2013 Nov 2. 
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Abstract 

BACKGROUND/AIM: 

The main clinical phenomena in acute low back pain (LBP) with radiculopathy are pain and 

neurological disorders. Although some studies show that low level laser therapy (LLLT) has the ability 



to modulate inflammatory processes and relieve acute pain condition, the laser therapy dose 

protocol has not been yet completely established. The aim of this study was to investigate the effects 

of three different energy doses of LLLT in patients with acute LBP and radiculopathy. 

METHODS: 

The study included 66 patients with acute LBP and radiculopathy who had been randomly divided 

into three groups (22 patients each) received three different doses of LLLT. The patients were treated 

5 times weekly, for a total of 10 treatments, with the following parameters: wave length 904 nm, 

frequency 3,000 Hz, average diode power 25 mW; energy dose of 0.1 J per point in the first group, 1 

J per point in the second and 4 J per point in the third group; daily treatment time and accumulated 

energy were 16 s and 0.4 J in the first group, 160 s and 4J in the second group and 640 s and 16 J in 

the third group, respectively. The parameters of assessment before and after the therapy were: 

lumbar and leg pain measured by visual analogue scale (VAS), local and general functional changes 

(Schober test, manual muscle test, straight leg raise test and the modified North American Spine 

Society-Low Back Pain Outcome Instrument-NASS LBP). 

RESULTS: 

Highly significant improvements (p < 0.01) were noted in all the groups after LLLT with respect to all 

the investigated parameters. The VAS scores were significantly lower in all the groups without a 

difference between the groups (p > 0,05). Functional improvements were better in the third group 

treated with the dose of 4 J per point than in other two groups (p < 0.05). 

CONCLUSIONS: 

Three different energy doses of LLLT were equally effective in alleviating lumbar and leg pain without 

side effects, but the dose of 4 J per point seemed to be more effective in improving the activities of 

daily living and lumbar mobility. 

Vojnosanit Pregl.  2011 Jan;68(1):57-61. 
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Abstract Objective: The aim of this study was to investigate the clinical effects of low-level laser 

therapy (LLLT) in patients with acute low back pain (LBP) with radiculopathy. 



Background Data: Acute LBP with radiculopathy is associated with pain and disability and the 

important pathogenic role of inflammation. LLLT has shown significant anti-inflammatory effects in 

many studies. 

Materials and Methods: A randomized, double-blind, placebo-controlled trial was performed on 

546 patients. Group A (182 patients) was treated with nimesulide 200 mg/day and additionally with 

active LLLT; group B (182 patients) was treated only with nimesulide; and group C (182 patients) was 

treated with nimesulide and placebo LLLT. LLLT was applied behind the involved spine segment 

using a stationary skin-contact method. Patients were treated 5 times weekly, for a total of 15 

treatments, with the following parameters: wavelength 904 nm; frequency 5000 Hz; 100-mW average 

diode power; power density of 20 mW/cm(2) and dose of 3 J/cm(2); treatment time 150 sec at whole 

doses of 12 J/cm(2). The outcomes were pain intensity measured with a visual analog scale (VAS); 

lumbar movement, with a modified Schober test; pain disability, with Oswestry disability score; and 

quality of life, with a 12-item short-form health survey questionnaire (SF-12). Subjects were evaluated 

before and after treatment. Statistical analyses were done with SPSS 11.5. 

Results: Statistically significant differences were found in all outcomes measured (p < 0.001), but 

were larger in group A than in B (p < 0.0005) and C (p < 0.0005). The results in group C were better 

than in group B (p < 0.0005). 

Conclusions: The results of this study show better improvement in acute LBP treated with LLLT used 

as additional therapy. 

J Manipulative Physiol Ther. 2008 Mar;31(3):191-8. 
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QUESTION: Is low level laser therapy an effective adjuvant intervention for chronic low back pain? 

DESIGN: Randomised trial with concealed allocation, blinded assessors and intention-to-treat 

analysis. 

PARTICIPANTS: Sixty-one patients who had low back pain for at least 12 weeks. 

INTERVENTION: One group received laser therapy alone, one received laser therapy and exercise, 

and the third group received placebo laser therapy and exercise. Laser therapy was performed twice 

a week for 6 weeks. 

OUTCOME MEASURES: Outcomes were pain severity measured using a 10-cm visual analogue 

scale, lumbar range of motion measured by the Schober Test and maximum active flexion, extension 



and lateral flexion, and disability measured with the Oswestry Disability Index on admission to the 

study, after 6 weeks of intervention, and after another 6 weeks of no intervention. 

RESULTS: There was no greater effect of laser therapy compared with exercise for any outcome, at 

either 6 or 12 weeks. There was also no greater effect of laser therapy plus exercise compared with 

exercise for any outcome at 6 weeks. However, in the laser therapy plus exercise group pain had 

reduced by 1.8 cm (95% CI 0.1 to 3.3, p = 0.03), lumbar range of movement increased by 0.9 cm (95% 

CI 0.2 to 1.8, p < 0.01) on the Schober Test and by 15 deg (95% CI 5 to 25, p < 0.01) of active flexion, 

and disability reduced by 9.4 points (95% CI 2.7 to 16.0, p = 0.03) more than in the exercise group at 

12 weeks. 

CONCLUSION: In chronic low back pain low level laser therapy combined with exercise is more 

beneficial than exercise alone in the long term. 

EMLA Laser Health J 2007;2:46-67 

European Medical Laser Association (EMLA) 

The effect of low level laser therapy on the intensity 

of chronic low back pain 
H. Morshedi, M. Ebthehaj, M. Noorozi, F. Riazi  University of Qazvin Medical Sciences, Iran 

Low back pains cause the unpleasant memory and important effects such as: reduction of activity, 

disability, job changing, irregular usage of oral and injection drugs, allocatin a perceptible fund of the 

family income and finally changing the mental images. The study has been done to determine the 

effect of low level laser therapy on the intensity of low back pack pains. 

This double blind clinical trial has been done in 2004 at medical laser center of pastor-no hospital in 

Tehran. 30 patients with chronic low back pain (because of lumbago) in the range of 30-60 years old 

were randomly divided to the Case and Control groups. Both of two groups went under treatment 

for 3 times in a week for about 4 weeks. Applied laser in Case group was continuous red light laser 

and pulse infrared with Mustang system with 890 nm wavelength and 4-6 J/cm dose (energy), and 

was irradiated on the mentioned vertebral bodies and spinous processes. The spastic points on 

paravertebral areas with 0.5-1 J/cm dose, was irradiated in scan form. The trigger points with 1-2 

J/cm and also the nonspastic vertebral areas with 2-4 J/cm went under irradiation. The power of 

continuous red light was 10 mW and pulse infrared light (GaAlAs) was 80 W. Treatment in Control 

group was done with off laser. Efficacy of treatment were evaluated with pain questionnaire and 

thermography. Data was analyzed with K square statistical test. 

The Case group patients has significant symptomatic relief without any side effect. Due to the pain 

questionnaire and thermography, in first and second week, there wasn’t any significant difference 

between two groups (P>0.05) and from the third week, in regard to the pain questionnaire and 

thermography a significant difference between two groups was found (p<0.05). 

Based on the findings, if low level laser is irradiated on the mentioned are a with appropriate dose, 

wavelength and exposure time, it will be a suitable and less aggressive method without and side 

effect on the low back pains. 



Photomed Laser Surg. 2007 Feb;25(1):40-4. 
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Low back pain is felt in the low lumbar, lumbosacral, or sacroiliac region. Most low back pain is 

related to acute ligamentous (sprain) or muscular(strain) problems, which tend to be self limited, or 

to the more chronic osteoarthritis or ankylosing spondylitis of the lumbar area. The aim of the study 

was to explore the pain-alleviating effect of low level laser in low back pain .Thirty-five patients with 

low back pain have been treated with helium-neon laser type “Bistra” with wavelength 630 nm, 

average output 15 mW and an irradiance of 250 mW/cm2. The laser was locally applied to 11 sites 

on and around the low back. After scanning each point was treated for 30 sec, five times weekly for a 

total of ten treatments. The statistical analysis showed that the laser treated patients had a significant 

faster pain-alleviating effect compared with the 30 patients treated with medicaments only. 

Subjective response have been achieved after first three treatments. Irradia laser treatment may be a 

valuable therapy in low back pain and low energy laser can be employed as a pain relieving method. 

Arch Phys Med Rehabil. 1999 Jun;80(6):647-52. 
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OBJECTIVE: To assess the effectiveness of low-intensity laser therapy in the treatment of 

musculoskeletal low back pain. 

DESIGN: A double-masked, placebo-controlled, randomized clinical trial. 

SETTING: A physical medicine and rehabilitation clinic. 

PARTICIPANTS: Sixty-three ambulatory men and women between the ages of 18 and 70yrs with 

symptomatic nonradiating low back pain of more than 30 days’ duration and normal neurologic 

examination results. 



INTERVENTION: Subjects were bloc randomized into two groups with a computer-generated 

schedule. All underwent irradiation for 90 seconds at eight symmetric points along the lumbosacral 

spine three times a week for 4 weeks by a masked therapist. The sole difference between the groups 

was that the probes of a 1.06 microm neodymium yttrium-aluminum-garnet laser emitted 

542mW/cm2 for the treated subjects and were inactive for the control subjects. 

MAIN OUTCOME MEASURES: Subject’s perception of benefit, level of function as assessed by the 

Oswestry Disability Questionnaire, and lumbar mobility. 

RESULTS: The treated group had a time-dependent improvement in two of the three outcome 

measures: perception of benefit and level of function. These results were most marked at the 

midpoint evaluation (p < .005, p < .01) and end of treatment (p < .017, p < .001) but tended to 

lessen at the 1-month follow-up (p < .10, p < .004). Lumbar mobility did not differ between the 

groups at any time. All tests were two-sample t tests with unequal variances. 

CONCLUSIONS: Treatment with low-intensity 1.06 microm laser irradiation produced a moderate 

reduction in pain and improvement in function in patients with musculoskeletal low back pain. 

Benefits, however, were limited and decreased with time. Further research is warranted. 
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