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Abstract: Introduction: Osteoarthritic knee is one of the most chronic disorder characterized by degeneration of the articular cartilage 

accompanied by pain, dysfunction. To treat this condition, recently a new form of laser therapy- high level laser therapy has been proved 

to have beneficial effect in alleviating pain. Aim: To understand the efficacy of high level laser therapy in the treatment of osteoarthritic 

knee. Objective: This narrative review is to evaluate the benefits of high level laser therapy in alleviating pain among patients with 

osteoarthritic knee. Background: High Level Laser Therapy is the new form of laser that consists of high wavelength, high power output. 

According to the recent studies, it has a greater penetration power into the deeper tissues by analgesic method of application, hence HLLT 

has been utilized for treating a wide variety of musculoskeletal problems. Results: High Level Laser Therapy when used for the clinical 

treatment purposes, has shown to promote synovial fluid thickening, even increasing the thickness of femoral cartilage all these 

contributing towards greater pain reduction in knee osteoarthritis. Conclusion: Use of HLLT is still under study to determine its efficacy 

in treating the most prevalent disorder-the knee osteoarthritis, even though applied in a shorter dosage. 
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1. Introduction 
 

Knee osteoarthritis is the most chronic disorder occurring 

among the elderly (1).It is characterized by the loss of articular 

cartilage, inflammation (2,3).The major symptom is pain that 

limits the functional activities. It is one of the major causes of 

disability (4).Various other symptoms seen are muscular 

atrophy, stiffness, alterations in the articular cartilage and 

other passive structures like capsules, ligaments. (5,6) 

 

Factors that associate with the causation of knee osteoarthritis 

are age, gender, heredity, knee trauma(7). All these contribute 

in the osteoarthritis leading to pain due to bursitis, osteophyte 

formation, tendinitis (8). The management includes the various 

treatment options like pharmacological and non-

pharmacological methods like medication, exercise, 

ultrasound, laser therapy, hot pack treatment, TENS (4,9–11). All 

these focus on pain alleviation, improving the functionality. 
(12) 

 

In recent years, Laser therapy has been shown to have positive 

effects in the treatment of pain in patients suffering from knee 

osteoarthritis(9). It is painless(13) and non-invasive method(7). 

Among both low level laser therapy [LLLT] and high level 

laser therapy [HLLT], HLLT has been found to have positive 

effects in the treatment of knee osteoarthritis.(9,14) 

 

HLLT is a novel form of treatment option adapted recently for 

the osteoarthritic treatment (13,15). It is a potent physical 

method and has various analgesic, anti-inflammatory, 

photochemical, photothermal effect (11,16). It is advantageous 

as it has higher duration and deeper wavelength thereby 

penetrates into deeper tissues(17). According to various 

studies, it has been shown to have greater impact on reducing 

a significant amount of pain as it can stimulate the joints more 

deeply-especially the neodymium-doped yttrium aluminum 

garnet (Nd:YAG) form of laser. (11) 

 

HLLT causes increased oxygenation, thereby increased ATP 

production and increased metabolism and microcirculation(4). 

It can stimulate tissue repair, and tissue regeneration with 

lymphatic and vascular activation(17) 

 

Thereby, this narrative review is taken up to investigate the 

HLLT efficacy on pain alleviation in chronic knee OA 

condition. 
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Figure 1: Pathophysiological effects of High Level Laser Therapy in alleviating pain. (1,3-5,9,18) 

 

2. Methodology 
 

The literature was reviewed from various databases like 

Scholar, Pubmed, CrossRef in between the years 2013-2024 

using the keywords like “osteoarthritis”, “High Level Laser 

Therapy”, “Knee osteoarthritis”, “High Intensity Laser 

Therapy”, “HLLT”.  

 

The inclusion criteria: i) papers containing randomized 

controlled trials. ii) papers focussing on the use of high level 

laser therapy in alleviating pain in patients suffering from 

knee osteoarthritis. iii)studies based on comparison of HLLT 

with other interventions like low level laser, placebo, exercise 

therapy, sham laser. The exclusion criteria: i) the studies in 

which the use of HLLT is based only on improving range of 

motion, balance.  

 

On the whole, a total number of 36 articles were selected. The 

articles selected are in English with full text accessible. 

During the process of assessing the eligibility for the narrative 

review, 14 articles were excluded with reasons represented in 

Figure 2. Finally, 14 articles are considered for the narrative 

review. 

 

 
Figure 2: A flowchart of the search strategy. 

 

3. Results 
 

Characteristics of included studies 

The study design, sample sizes and groups, various types of 

interventions, outcome measures, follow up were all included 

in the Table 1. All the studies were RCT’s comparing the use 

and efficacy of HLLT in the treatment of patients with knee 

osteoarthritis along with co-interventions like exercise, 

placebo, sham laser, CPT. The mean age of all the study 

population ranges from 50 to 70 years. The final evaluation 
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ranged from normal pre and post treatment and 6 weeks to 4 

months. Pain, ROM, stiffness, function were all assessed with 

VAS, WOMAC, KOOS scales. 

 

Clinical outcomes 

In all the studies assessing pain perception, HLLT usage has 

shown to have greater effect in the reduction of pain, mainly 

through the values of VAS scales. Even the studies measuring 

the other variables like function, stiffness as assessed by 

WOMAC scale are even shown to have major significant 

improvement. There were no side effects observed in all the 

studies that used HLLT for the treatment of pain. 

 

Table 1: Characteristics of included studies 
Author, Year of 

Publication 

Study 

Design 
Sample Size 

Mean Age, 

SD 
Outcome Measure and Follow-Up Intervention 

Poenaru et al, 2024 Review HLLT and Control Groups  
VAS, WOMAC,6MWT, KOOS 

10 days to 12 weeks 
 

Kulkarni et al, 2024 
Case 

Report 
 73 years 

VAS, WOMAC, NPRS, MWT 

Follow-up 0-12 days 

Laser Therapy, 

Ex, Ultasound. 

Taheri et al, 2023 RCT 
HLLT group(n=26) 

Control group(n=26) 

52.27+8.30 

57.08+8.06 

VAS, WOMAC 

Follow up after 3 months 

HLLT 

Others 

Astri et al, 2023 RCT 
Control group(n=31) 

HLLT group(n=30) 

59.55+7.22 

61.93+7.15 

VAS 

Follow up upto 6 therapies 

LLLT 

HLLT 

Ahmad et al, 2023 RCT 
Control group(n=17) 

HLLT group(n=17) 

57.94+10.56 

51.18+9.79 

KOOS, NPRS 

Follow up after 12 weeks 

LLLT+Ex 

HLLT+Ex 

Silva et al, 2023 Review HLLT and Control Groups  
VAS, WOMAC, dolorimeter 

Follow up 2 weeks to 6 months 
 

Sriratna et al, 2022 RCT 
HLLT group(n=21) 

Control group(n=21) 

66.1+8.4 

65.0+8.5 

VAS, WOMAC 

Follow up after 6 weeks;4-12 weeks 

HLLT 

Sham Laser 

Viliani et al, 2022 RCT 
HLLT group(n=16) 

Control group(n=18) 

65.5+1 

67.2+3 

WOMAC 

Follow up after 4 months 
HLLT 

Koevska et al, 2021 RCT 
HLLT group(n=36) 

Control group(n=36) 

61.36+8.14 

60.36+7.45 

VAS 

Follow up after 10 therapies 

HLLT 

LLLT 

Wysynka et al, 2018 Review HLLT and Control Groups  
VAS, WOMAC, dolorimeter 

Follow up after 1-4 months 
 

Ciplak et al, 2018 RCT 

Control group 

 

HLLT group 

56.91+7.86 

 

51.62+10.3 

VAS, WOMAC 

Follow up after 6 weeks 

Hotpack+ 

TENS+US 

HLLT+ Hotpack 

Nazari et al, 2018 RCT 

HLLT group(n=30) 

Control group(n=30) 

Control group(n=30) 

61.5+3.9 

62.4+3.14 

62.24+3.87 

VAS, WOMAC 

Follow up after 4 and 12 weeks 

HLLT 

CPT 

ET 

Joo Kim et al, 2016 RCT 

Control group(n=10) 

 

HLLT group(n=10) 

65.5+4.0 

 

65.3+4.2 

VAS, WOMAC 

Follow up during pre and post 

treatment 

CPT 

 

CPT+HLLT 

Kheshie et al, 2014 
RCT 

 

HLLT group(n=20) 

Control group(n=18) 

Control group(n=15) 

52.1+6.47 

56.56+7.86 

55.6+11.02 

VAS, WOMAC 

Follow up after 6 weeks 

HLLT 

LLLT+ Ex 

Placebo+ Ex 

[HLLT: High Level Laser Therapy, CPT: Conventional Physical Therapy, US: Ultrasound 

ET: Exercise Therapy, TENS: Transcutaneous electrical nerve stimulation, LLLT: Low Level Laser Therapy 

VAS: Visual Analog Scale, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index,  

KOOS: Knee Injury and Osteoarthritis Outcome Score, OA: Osteoarthritis, KO: Knee Osteoarthritis,  

NPRS: Numerical pain rating scale] 

 

4. Discussion 
 

This narrative review is done to understand the effect of high 

level laser therapy in the pain alleviation on  treatment of 

patients with knee osteoarthritis. HLLT is a recent therapy 

used to treat various musculoskeletal conditions causing pain, 

function, stiffness. Various studies included has shown that 

the HLLT has shown to significantly cause reduction in the 

VAS and WOMAC scales. Results of our review has shown 

that HLLT provides efficient pain relief. HLLT has longer 

wavelength and has a greater penetration in the deeper tissues. 

It has been shown to produce various effects in reducing pain 

in patients suffering from knee OA. 

 

Astri et al compared HLLT and LLLT effects on pain relief in 

patients with knee OA. 61 patients were randamized into two 

groups. The study has shown greater improvement in VAS 

score causing pain reduction after the treatment with HLLT 

compared to LLLT. 

 

Koevska et al also conducted an RCT that compared the 

effects of HLLT and LLLT effects on pain relief, resulting in 

significant pain reduction after the treatment with HLLT on 

the basis of assessment of VAS score. 

 

Ahmad et al had conducted a double blind RCT that has 

shown that the treatment providing HLLT+Ex was beneficial 

in reducing the pain when compared with the control group 

receiving LLLT+Ex and even has improved the functional 

ability. 

 

Ciplak et al’s research has shown that HLLT+Hotpack can 

reduce pain efficiently compared to other treatment options. 
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Another RCT conducted by Nazari et al has shown that the 

application of HLLT has shown greater relief in patients when 

compared to control groups that received LLLT and Ex. 

 

Joo Kim et al concluded from their research that application 

of HLLT+CPT has significant decline in both the VAS, K-

WOMAC in comparison with CPT. 

 

Kheshie et al study shows that HLLT combined with exercise 

is more effective in decreasing pain and increasing functional 

performance than placebo laser with exercise. 

 

Some studies have investigated the pain alleviation in KOA 

patients which is very much significant when treated with 

HLLT+ exercise, indicating the beneficial effects of HLLT 

when given with exercise. 

 

Pain being the chief complaint in patients with knee OA 

restricts the patients from performing ADL’s. Knee 

osteoarthritis also causes decreased muscle strength and joint 

mobility. Hence the application of HLLT has shown to cause 

significant effects that alleviate pain. HLLT has shown to 

have anti-inflammatory and analgesic effects. It has 

photothermal and photochemical effects that on the tissues 

thereby causing collagen production, improved vascular 

permeability, nerve fiber regeneration, mitochondrial 

oxidation, ATP formation.(9,12,18) 

 

Laser therapy irradiation causes vasodilation thereby 

improving blood flow and nutrition to the particular site of 

injury. Even though LLLT is effective in the treatment of knee 

osteoarthritis, HLLT is proven to be much more strong and 

effective treatment option for knee osteoarthritis, as per 

various studies. It is also considered safe as have no adverse 

side effects after treatment. 

 

HLLT has the ability to improve the functional ability as the 

pain is decreased according to various studies. It decreases the 

inflammatory mediators and reduces inflammation and even 

helps in the reduction of edema by fluid exudation. It even 

causes reduction in the muscle spasm and stiffness. The 

application of HLLT is also said to cause tissue healing. 

 

The main benefit is that it helps in reducing pain is through 

the . Even the anti-inflammatory effect blocking 

cyclooxigenases and lipooxigenases.(19)Even the reduction in 

pain causes a significant increase in the range of motion of 

patient thereby increasing the quality of life of patient. 

 

Overall, the review shows the superiority of HLLT in the 

alleviation of pain in knee osteoarthritis compared to LLLT. 

 

5. Conclusion 
 

HLLT could be a promising modality in alleviating KOA pain, 

according to the studies. It is more effective in pain reduction 

and in the improvement of functional ability. Patients treated 

with HLLT showed better results, compared to patients 

treated with LLLT. It is clinically relevant in providing a 

potent pain-reducing effect. It improved VAS, WOMAC 

scores in patients suffering from Knee Osteoarthritis. 

 

 

6. Limitations and Future Considerations 
 

This study has certain limitation that there are limited number 

of studies with poor methodology and less sample size. For 

future consideration the study should include larger sample 

size with well-defined methodology to provide the effect of 

high level laser on pain alleviation in OA knee condition. 

 

References 
 

[1] Wyszyńska J, Bal-Bocheńska M. Efficacy of high-

intensity laser therapy in treating knee osteoarthritis: a 

first systematic review. Photomedicine and laser 

surgery. 2018 Jul 1;36(7):343-53. 

[2] Kheshie AR, Alayat MS, Ali MM. High-intensity 

versus low-level laser therapy in the treatment of 

patients with knee osteoarthritis: a randomized 

controlled trial. Lasers in medical science. 2014 

Jul;29:1371-6. 

[3] Taheri P, Maghroori R, Aghaei M. Effectiveness of 

High-intensity Laser Therapy for Pain and Function in 

Knee Osteoarthritis: A Randomized Controlled Trial. 

Middle East Journal of Rehabilitation and Health 

Studies. 2024;11(1). 

[4] Ciplak E, Akturk S, Buyukavci R, Ersoy Y. Efficiency 

of high intensity laser therapy in patients with knee 

osteoarthritis. Medicine Science. 2018;7(4):724-. 

[5] Kim GJ, Choi J, Lee S, Jeon C, Lee K. The effects of 

high intensity laser therapy on pain and function in 

patients with knee osteoarthritis. Journal of physical 

therapy science. 2016;28(11):3197-9. 

[6] Cai P, Wei X, Wang W, Cai C, Li H. High-intensity 

laser therapy on pain relief in symptomatic knee 

osteoarthritis: A systematic review and meta-analysis. 

Journal of Back and Musculoskeletal Rehabilitation. 

2023 Jul 6(Preprint):1-1. 

[7] Song HJ, Seo HJ, Lee Y, Kim SK. Effectiveness of 

high-intensity laser therapy in the treatment of 

musculoskeletal disorders: A systematic review and 

meta-analysis of randomized controlled trials. 

Medicine. 2018 Dec 1;97(51):e13126. 

[8] Song HJ, Seo HJ, Kim D. Effectiveness of high-

intensity laser therapy in the management of patients 

with knee osteoarthritis: A systematic review and 

meta-analysis of randomized controlled trials. Journal 

of back and musculoskeletal rehabilitation. 2020 Jan 

1;33(6):875-84. 

[9] Siriratna P, Ratanasutiranont C, Manissorn T, 

Santiniyom N, Chira-Adisai W. Short‐Term Efficacy 

of High‐Intensity Laser Therapy in Alleviating Pain in 

Patients with Knee Osteoarthritis: A Single‐Blind 

Randomised Controlled Trial. Pain Research and 

Management. 2022;2022(1):1319165. 

[10] Nazari A, Moezy A, Nejati P, Mazaherinezhad A. 

Efficacy of high-intensity laser therapy in comparison 

with conventional physiotherapy and exercise therapy 

on pain and function of patients with knee 

osteoarthritis: a randomized controlled trial with 12-

week follow up. Lasers in medical science. 2019 Apr 

4;34:505-16. 

[11] Wu M, Luan L, Pranata A, Witchalls J, Adams R, 

Bousie J, Han J. Is high intensity laser therapy more 

effective than other physical therapy modalities for 

Paper ID: SR24901190829 DOI: https://dx.doi.org/10.21275/SR24901190829 156 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 9, September 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

treating knee osteoarthritis? A systematic review and 

network meta-analysis. Frontiers in medicine. 2022 

Sep 15;9:956188. 

[12] Arroyo-Fernández R, Aceituno-Gómez J, Serrano-

Muñoz D, Avendaño-Coy J. High-intensity laser 

therapy for musculoskeletal disorders: A systematic 

review and meta-analysis of randomized clinical trials. 

Journal of clinical medicine. 2023 Feb 13;12(4):1479. 

[13] Ezzati K, Laakso EL, Salari A, Hasannejad A, 

Fekrazad R, Aris A. The beneficial effects of high-

intensity laser therapy and co-interventions on 

musculoskeletal pain management: a systematic 

review. Journal of lasers in medical sciences. 

2020;11(1):81. 

[14] Angelova A, Ilieva EM. Effectiveness of high intensity 

laser therapy for reduction of pain in knee 

osteoarthritis. Pain Research and Management. 

2016;2016(1):9163618. 

[15] Koevska V, Nikolic-Dimitrova E, Mitrevska B, 

Gjerakaroska-Savevska C, Gocevska M, Kalcovska B. 

Application of high-intensity laser in pain treatment of 

patients with knee osteoarthritis. Archives of Public 

Health. 2021 Nov 20;13(2):78-90. 

[16] Somaiya KJ, Samal S, Boob MA. Physiotherapeutic 

Intervention Techniques for Knee Osteoarthritis: A 

Systematic Review. Cureus. 2024 Mar;16(3). 

[17] Astri SW, Murdhana N, Nusdwinuringtyas N, Kekalih 

A, Sunarjo P, Soewito F. The Comparison of The Low-

Level Laser Therapy and High Intensity Laser Therapy 

on Pain and Functional Ability in Knee Osteoarthritis. 

J. Indones. Med. Assoc. 2023;72:275-83. 

[18] Ahmad MA, Moganan M, A Hamid MS, Sulaiman N, 

Moorthy U, Hasnan N, Yusof A. Comparison between 

low-level and high-intensity laser therapy as an 

adjunctive treatment for knee osteoarthritis: a 

randomized, double-blind clinical trial. Life. 2023 Jul 

6;13(7):1519. 

[19] Silva UU, Servin ET, Leal PD, Barros de-Oliveira CM, 

Moura EC, Silva-Junior OD. High-intensity laser for 

the treatment of pain: systematic review. BrJP. 2023 

Aug 11. 

[20] Poenaru D, Sandulescu MI, Potcovaru CG, Cinteza D. 

High-Intensity Laser Therapy in Pain Management of 

Knee Osteoarthritis. Biomedicines. 2024 Jul 

27;12(8):1679. 

[21] Saleh MS, Shahien M, Mortada H, Elaraby A, 

Hammad YS, Hamed M, Elshennawy S. High-

intensity versus low-level laser in musculoskeletal 

disorders. Lasers in Medical Science. 2024 

Dec;39(1):1-2. 

[22] Viliani T, Carabba C, Mangone G, Pasquetti P. High 

intensity pulsed Nd: YAG laser in painful knee 

osteoarthritis: the biostimulating protocol. Energy for 

Health. 2012;9:18-22. 

[23] Khalilizad M, Hosseinzade D, Abadi MM. Efficacy of 

High-Intensity and Low-Level Laser Therapy 

Combined With Exercise Therapy on Pain and 

Function in Knee Osteoarthritis: A Systematic Review 

and Network Meta-analysis: Laser therapy plus 

exercise for knee osteoarthritis. Journal of Lasers in 

Medical Sciences. 2024;15:e34-. 

[24] Thorat N, Sayed SZ, Salphale V, Deshmukh D, Rokade 

T. Impact of High-Level Laser Therapy on Pain and 

Functional Mobility in an Older Female with Knee 

Osteoarthritis: A Case Report. 

[25] Page CJ, Hinman RS, Bennell KL. Physiotherapy 

management of knee osteoarthritis. International 

journal of rheumatic diseases. 2011 May;14(2):145-51. 

[26] Ni X, Hu L, Zhang X, Wang Z, Yan C, Peyrodie L, Lin 

M, Wu X, Wang H, Hu S. Physical therapy options for 

knee osteoarthritis: A review. Medicine. 2024 Jul 

26;103(30):e38415. 

[27] Penberthy WT, Vorwaller CE. The Importance of 

Power in Photobiomodulation, a Systematic Review 

and Meta-analysis of High Intensity Laser Therapy. 

Paper ID: SR24901190829 DOI: https://dx.doi.org/10.21275/SR24901190829 157 

https://www.ijsr.net/



