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Introduction
Orthopedic pain is one of the most common complaints 
in healthcare settings, affecting individuals across all 
age groups and significantly impairing quality of life, 
independence, and physical function. Approximately 1.71 
billion people worldwide suffer from musculoskeletal pain, 
which encompasses a wide range of disorders, including 
tendinopathies, osteoarthritis, chronic low back pain, and 
traumatic musculoskeletal injuries.1 These conditions are 
often chronic in nature and are a major cause of disability 
worldwide. They also impose substantial socioeconomic 
burdens due to increased healthcare utilization, long-
term rehabilitation needs, reduced work productivity, and 
premature retirement.2,3

Traditional management approaches for orthopedic 
pain typically include pharmacological treatments such 
as non-steroidal anti-inflammatory drugs (NSAIDs), 
corticosteroids, opioids, and antidepressants. Although 
effective in the short term, these options carry the 
risk of adverse effects—particularly with long-term 
use—including gastrointestinal complications, renal 
impairment, dependency, and tolerance.4 In response, 
clinical guidelines and research have increasingly 
recommended the use of non-pharmacological strategies, 
particularly in chronic cases, to reduce drug dependence 
and address pain more holistically.5

Among these non-pharmacological strategies, laser 
therapy, also known as photobiomodulation, has gained 
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Abstract
Introduction: Chronic orthopedic pain is a leading cause of disability worldwide, compromising 
physical function, independence, and quality of life. While pharmacological treatments are 
widely used, their prolonged use is often limited by side effects and suboptimal efficacy. Among 
non-pharmacological approaches, photobiomodulation—particularly low-level laser therapy 
(LLLT) and high-intensity laser therapy (HILT)—has emerged as a promising strategy due to its 
analgesic, anti-inflammatory, and regenerative properties. However, evidence regarding its 
clinical efficacy remains heterogeneous and fragmented.
Methods: This systematic review was conducted in accordance with PRISMA guidelines and 
based on the PICO framework. Comprehensive searches were performed in PubMed, Embase, 
Scopus, LILACS, and Cochrane CENTRAL. Eligible studies were randomized controlled trials 
(RCTs) published in English, Spanish, or Portuguese over the past five years, involving adults 
( ≥ 18 years) with orthopedic pain treated with LLLT or HILT. Outcomes of interest included 
pain intensity, physical function, and quality of life. Exclusion criteria included non-randomized 
trials, pediatric populations, and studies that did not isolate the effects of laser therapy. 
Results: From 59,873 records initially retrieved, eight RCTs met the inclusion criteria. The 
studies addressed diverse musculoskeletal conditions such as knee osteoarthritis, chronic low 
back pain, patellofemoral pain syndrome, plantar fasciitis, subacromial impingement, and lateral 
epicondylalgia. Both LLLT and HILT demonstrated efficacy in reducing pain and enhancing 
physical function. In several studies, HILT was associated with faster symptomatic improvement. 
Nevertheless, considerable heterogeneity in laser parameters, treatment protocols, and outcome 
measures hindered direct comparison and meta-analysis. 
Conclusion: The current evidence supports the use of both LLLT and HILT as safe and effective 
adjuncts in the management of orthopedic pain. Future trials should adopt standardized protocols 
and long-term follow-up to better define clinical guidelines and optimize treatment outcomes. 
Keywords: Photobiomodulation therapy; Laser therapy; Low-level; Laser therapy; High-intensity; 
Musculoskeletal pain; Pain management; Physical therapy modalities.
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attention due to its potential to modulate pain and enhance 
tissue repair. This therapy uses specific wavelengths of 
light to stimulate biological responses at the cellular and 
tissue levels. Laser therapy is typically classified into Low-
Level Laser Therapy (LLLT) and High-Intensity Laser 
Therapy (HILT), based on the power output and depth 
of penetration. Both modalities have been used to treat 
orthopedic conditions, but their mechanisms of action 
and clinical applications differ significantly.6,7

LLLT operates mainly through photochemical and 
photophysical mechanisms, modulating mitochondrial 
activity to increase ATP production, reduce oxidative 
stress, and influence the expression of inflammatory 
cytokines. These effects contribute to decreased pain 
perception, enhanced local circulation, and accelerated 
tissue regeneration.8,9 LLLT is generally applied for 
superficial musculoskeletal conditions, such as tendinitis, 
plantar fasciitis, and early-stage osteoarthritis.

Conversely, HILT combines photochemical effects with 
controlled thermal action, which promotes vasodilation, 
deep tissue penetration, and neuromuscular relaxation. Its 
higher output enables therapeutic effects at greater tissue 
depths, making it suitable for treating more complex or 
deep-seated conditions such as chronic low back pain, 
muscle spasms, and post-surgical musculoskeletal pain.10

Although both LLLT and HILT are well-documented 
for their analgesic and anti-inflammatory effects, there 
remains no clear consensus regarding the superiority 
of one modality over the other for specific orthopedic 
conditions. This uncertainty is primarily due to 
methodological variability among studies, including 
differences in laser wavelength, energy dosage, treatment 
duration, and outcome measures. For instance, while 
some trials suggest that HILT may offer faster symptom 
relief and deeper tissue penetration,11 others report 
comparable effects between LLLT and HILT when 
appropriately dosed.12,13 Furthermore, systematic reviews 
by Bjordal et al14 and Stausholm et al15 have emphasized 
that even within LLLT studies, inconsistent dosimetry 
and outcome reporting hinder the establishment of 
standardized clinical guidelines.

 Studies have often focused on one technique in 
isolation, and direct head-to-head comparisons are 
scarce. Moreover, available trials frequently vary in laser 
parameters (e.g., wavelength, dose, application time, 
and frequency), sample size, and outcome measures, 
contributing to heterogeneity in the evidence base and 
limiting reproducibility.15,16

This lack of standardization presents a significant 
challenge for clinicians and policymakers who must make 
informed decisions about integrating photobiomodulation 
into orthopedic rehabilitation protocols. Furthermore, 
few systematic reviews have comprehensively compared 
LLLT and HILT in terms of both efficacy and safety in 
the management of orthopedic pain, leaving an important 

gap in the literature regarding the optimal use of laser 
therapy in this context.

Therefore, the present systematic review aims to 
synthesize the available evidence on the effectiveness of 
high- and low-level laser therapies in reducing pain and 
improving function in adults with orthopedic pain. The 
primary objective is to compare clinical outcomes such as 
pain intensity and functional recovery between the two 
laser modalities. A secondary objective is to assess their 
impact on quality of life and report any adverse effects 
associated with their use. This review intends to provide 
clinicians with clearer, evidence-based guidance for 
selecting the most appropriate laser therapy modality in 
orthopedic care.

Methods
This systematic review was conducted to evaluate 
the effects of HILT and LLLT on the management of 
orthopedic pain in adults. The review followed the 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines to ensure 
transparency and reproducibility. Additionally, the PICO 
strategy (Table 1) was used to structure the research 
question and guide the study selection:

A comprehensive literature search was conducted 
across multiple databases (Table 2), including PubMed/
MEDLINE, Embase, Scopus, LILACS, and the Cochrane 
Central Register of Controlled Trials (CENTRAL). 
The search included studies published from May 13, 
2015, with no restriction on the end date. Only studies 
published in English, Spanish, or Portuguese were 
included in this systematic review due to the language 
proficiency of the review team. This decision ensured 
accurate interpretation of study methodologies, results, 
and risk of bias assessments, thereby enhancing the 
internal validity of the synthesis. Additional studies 
were identified through manual reference screening, 
expert consultation, and searches in trial registries and 
conference proceedings.

Inclusion criteria consisted of randomized controlled 
trials (RCTs) involving adult patients ( ≥ 18 years) with 
orthopedic pain, evaluating HILT or LLLT compared to 
placebo, no treatment, or conservative treatments, and 
reporting outcomes related to pain, function, or quality 
of life.

Exclusion criteria included non-randomized trials, 
studies on non-orthopedic or neuropathic conditions, 
studies with combined interventions that did not isolate 
the laser effect, pediatric populations, review articles, 
editorials, studies without full text or quantitative results, 
and duplicates (removed using the Rayyan platform).

The study selection process involved two stages: (1) title 
and abstract screening, and (2) full-text review according to 
eligibility criteria. Two independent reviewers conducted 
the screening and data extraction, with disagreements 
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resolved through discussion or consultation with a third 
reviewer. Data were organized into structured tables 
highlighting sample size, population characteristics, 
intervention details, outcomes, and conclusions.

The methodological quality of the included studies 
was assessed using the Cochrane Risk of Bias 2.0 (RoB 2) 
tool. Two independent investigators conducted the risk 
of bias assessment, and any disagreements were resolved 
through discussion with a third reviewer. The certainty of 
evidence for each primary outcome was evaluated using 
the GRADE (Grading of Recommendations, Assessment, 
Development and Evaluation) approach. The primary 
objective of this review was to assess the effectiveness 
of HILT and LLLT in reducing orthopedic pain and 
improving functional capacity. The secondary objective 
was to explore the safety of laser therapy and its impact 
on the quality of life.

This systematic review employed a qualitative synthesis 
approach. Although all included studies were randomized 
controlled trials, a meta-analysis was not performed 
due to substantial heterogeneity in intervention 
protocols, including differences in laser parameters (e.g., 
wavelength, energy density, treatment duration), types of 
lasers (LLLT vs. HILT), outcome measures, and clinical 
populations. These variations limit the comparability and 
statistical pooling of data. Therefore, a narrative synthesis 
was chosen to summarize and interpret the findings in a 
structured manner.

Results
Selection of Studies
Initially, 59,873 records were identified through 
comprehensive database searches, including PubMed 
(n = 31,954), Embase (n = 27,773), Scopus (n = 22), 
LILACS (n = 12), and the Cochrane Central Register of 
Controlled Trials (n = 112). After removing duplicates, a 
total of 35,924 records remained and were screened based 
on their titles and abstracts.

Of these, 35,844 records were excluded for not meeting 
the inclusion criteria—primarily because they were 
non-randomized studies, focused on non-orthopedic 
conditions, involved pediatric populations, did not 
evaluate laser therapy as an isolated intervention, or were 
published in languages other than English, Spanish, or 
Portuguese, or outside the last 10 years. The remaining 80 
articles underwent full-text review for eligibility.

Upon full-text assessment, 72 studies were excluded: 
32 for using non-controlled designs, 19 for addressing 
conditions outside the orthopedic scope (e.g., neuropathic 
or oncologic pain), 11 for combining multiple 
interventions without isolating laser therapy effects, and 
10 for lacking relevant outcome data or full access to the 
manuscript.

At the end of the selection process, 8 RCTs met all 
eligibility criteria and were included in the qualitative 
synthesis.

The PRISMA flow diagram summarizing this selection 
process is presented in Figure 1. 

Table 1. PICO Strategy

PICO Components Definitions

P Adults ( ≥ 18 years) with orthopedic pain (e.g., osteoarthritis, tendinopathy, post-surgical pain)

I HILT or LLLT

C Placebo, sham, no treatment, or other conservative interventions (e.g., physiotherapy, TENS)

O Pain reduction, improvement in function, quality of life, and adverse events

Abbreviations: LLLT, low-level laser therapy; HILT, high-intensity laser therapy.

Table 2. Search Strategy by Database 

Database Search Terms

PubMed

((“Laser Therapy”[MeSH] OR “Low-Level Light Therapy”[MeSH] OR “Lasers”[MeSH] OR “laser therapy”[tiab] OR “low-level laser 
therapy”[tiab] OR “high-intensity laser therapy”[tiab])) AND ((“Musculoskeletal Pain”[MeSH] OR “Orthopedic Procedures”[MeSH] OR 
“orthopedic pain”[tiab] OR “musculoskeletal pain”[tiab])) AND ((“Pain Management”[MeSH] OR “Recovery of Function”[MeSH] OR 
“pain management”[tiab] OR “functional recovery”[tiab]))

Embase

(‘laser therapy’/exp OR ‘low level laser therapy’/exp OR ‘high intensity laser therapy’/exp OR ‘laser therapy’:ab,ti OR ‘low-level laser 
therapy’:ab,ti OR ‘high-intensity laser therapy’:ab,ti) AND (‘orthopedic pain’/exp OR ‘musculoskeletal pain’/exp OR ‘orthopedic 
pain’:ab,ti OR ‘musculoskeletal pain’:ab,ti) AND (‘pain management’/exp OR ‘functional recovery’/exp OR ‘pain management’:ab,ti OR 
‘functional recovery’:ab,ti)

Scopus
(TITLE-ABS-KEY(“laser therapy” OR “low-level laser therapy” OR “high-intensity laser therapy”)) AND (TITLE-ABS-KEY(“orthopedic 
pain” OR “musculoskeletal pain”)) AND (TITLE-ABS-KEY(“pain management” OR “functional recovery”))

LILACS

((tw:(“Laser Therapy” OR “Low-Level Laser Therapy” OR “High-Intensity Laser Therapy” OR “Terapia a Laser” OR “Terapia por Luz de 
Baixa Intensidade” OR “Terapia por Laser de Alta Intensidade”))) AND ((tw:(“Musculoskeletal Pain” OR “Orthopedic Pain” OR “Dor 
Musculoesquelética” OR “Dor Ortopédica”))) AND ((tw:(“Pain Management” OR “Functional Recovery” OR “Controle da Dor” OR 
“Recuperação Funcional”)))

Cochrane CENTRAL
("Laser Therapy" OR "Low-Level Light Therapy" OR "High-Intensity Laser Therapy") AND ("Orthopedic Pain" OR "Musculoskeletal Pain") 
AND ("Pain Management" OR "Functional Recovery")
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Risk of Bias
The risk of bias for the eight RCTs included in this 
systematic review was assessed using the Cochrane 
RoB 2 tool. The evaluation considered seven standard 
domains: bias due to confounding, bias in the selection 
of participants into the study, bias in the classification 
of interventions, bias due to deviations from intended 
interventions, bias due to missing data, bias in the 
measurement of outcomes, and bias in the selection of 
the reported result. The outcomes of this assessment 
were graphically illustrated using the ROBVIS (Risk Of 
Bias VISualization) platform. As depicted in Figure 2, the 

overall risk of bias was rated as “low” in four studies, and 
“some concerns” in four studies. Most trials showed low 
risk of bias in the domains related to measurement of the 
outcome and selection of the reported result, suggesting 
that outcome assessments were largely appropriate and 
free from selective reporting. Nevertheless, concerns were 
common in the randomization process. In particular, Ozlu 
and Atilgan,17 Karaca et al,18 and Siriratna et al19 did not 
clearly describe their methods for sequence generation or 
allocation concealment, leading to classification as having 
“some concerns” in this domain. 

Additionally, performance bias due to lack of blinding 
was evident in studies such as Karaca et al,18 Ozlu and 
Atilgan,17 and Samaan et al,20 where the absence of 
adequate blinding raised the likelihood of subjective 
influences on outcomes like pain intensity. The domain 
concerning deviations from intended interventions 
was flagged in some trials due to insufficient reporting 
on protocol adherence and participant compliance. 
Meanwhile, attrition bias was generally low across studies, 
although Naruseviciute and Kubilius21 did not provide 
clear information on participant retention or dropout 
management, resulting in “some concerns” regarding 
missing outcome data.

Study Quality Assessment
The eight RCTs included in this review encompassed a 
total of 477 participants with various musculoskeletal 

Figure 1. PRISMA Flow Diagram Showing the Selection Process of Studies Included in the Systematic Review

Figure 2. Risk of Bias Summary for the Randomized Controlled Trials 
Included in the systematic review
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conditions, such as knee osteoarthritis, chronic low back 
pain, patellofemoral pain syndrome, lateral epicondylalgia, 
subacromial impingement, and plantar fasciitis. While all 
studies adhered to RCT design, the methodological rigor 
and reporting standards varied.

Most studies clearly defined their interventions 
and employed validated outcome measures. Notably, 
Stausholm et al22 presented a high-quality placebo-
controlled trial with adequate blinding and standardized 
protocols, increasing both internal and external validity. 
Similarly, Ylmaz et al23 and Alayat et al24 implemented 
double-blind designs or placebo arms, enhancing the 
reliability of their findings.

However, several trials presented limitations. In 
particular, studies by Ozlu and Atilgan17 and Karaca 
et al18 lacked clarity regarding allocation concealment, 
raising concerns about selection bias. Other limitations 
included the absence of blinding of outcome assessors,20 
small sample sizes,18,19 short follow-up durations,24 
or unregistered protocols,21 which compromise 
reproducibility and increase the risk of reporting bias.

Overall, while the included trials provided valuable 
insights into the efficacy of LLLT and HILT, methodological 
inconsistencies—particularly regarding randomization 
procedures, blinding, and long-term assessment—
underscore the need for more rigorously designed studies 
to support firm clinical recommendations.

In summary, the included studies varied in terms 
of laser parameters, comparator interventions, 
follow-up duration, and outcome measures, making 
direct comparison challenging. However, all studies 
demonstrated statistically and clinically significant 
improvements in pain, function, or patient satisfaction, 
supporting the role of photobiomodulation—both 
HILT and LLLT—as effective non-pharmacological 
interventions in orthopedic pain management. A detailed 
summary of the study designs, sample sizes, intervention 
characteristics, outcome measures, and key findings is 
presented in Table 3.

Discussion
This systematic review reinforces the growing relevance 
of photobiomodulation, specifically LLLT and HILT, as 
viable adjunctive strategies in the treatment of chronic 
orthopedic pain. While both modalities have demonstrated 
clinical benefits across a variety of musculoskeletal 
conditions, the evidence also underscores substantial 
heterogeneity in intervention protocols, outcomes, and 
populations studied. 

Across the included RCTs, both LLLT and HILT were 
associated with improvements in pain, range of motion, 
and functional outcomes. These findings corroborate the 
prior literature suggesting that laser therapy contributes 
to analgesia and tissue recovery through mechanisms 
such as modulation of inflammatory mediators and 

mitochondrial bioenergetics. As demonstrated by 
Stausholm et al,22 combining LLLT with strength 
training in knee osteoarthritis patients improved sit-to-
stand performance and reduced analgesic use, although 
pain thresholds improved more in the placebo group at 
earlier time points—suggesting that non-specific effects 
and patient expectations may play a role in laser therapy 
responsiveness. 

A deeper look into study outcomes reveals that 
HILT appears to outperform LLLT in certain clinical 
contexts, likely due to its deeper tissue penetration and 
photothermal effects. For instance, studies by Alayat 
et al24 and Yılmaz et al23 found greater gains in muscle 
strength, quality of life, and functional capacity in 
groups treated with HILT compared to placebo or other 
modalities such as TENS or ultrasound. This is consistent 
with mechanistic findings from Tim et al,25 who showed 
that different biophysical agents elicit dose-dependent 
inflammatory gene modulation in osteoblasts, indicating 
that both energy density and delivery mode critically 
affect biological responses. 

From a mechanistic standpoint, photobiomodulation 
promotes tissue repair and analgesia through several 
biological pathways. LLLT and HILT stimulate 
mitochondrial cytochrome c oxidase activity, leading 
to increased ATP production, modulation of reactive 
oxygen species, and subsequent anti-inflammatory 
effects.6 HILT additionally induces photothermal effects 
that increase local blood flow and tissue extensibility, 
making it suitable for deeper or chronic musculoskeletal 
conditions.16,24 These mechanisms support the clinical 
observation that HILT may produce more immediate 
symptom relief than LLLT. Nevertheless, heterogeneity 
in treatment parameters—such as wavelength, energy 
density, application frequency, and target site—remains 
a critical limitation that challenges the standardization 
of clinical protocols and reduces reproducibility across 
studies. As noted by Glazov et al16 in a meta-analysis on 
LLLT for chronic low back pain, although moderate-
quality evidence supports its short-term analgesic effects, 
variability in treatment protocols limits generalizability 
and complicates dose–response interpretations. This 
review corroborates these limitations, as beneficial effects 
of photobiomodulation were frequently observed but not 
uniformly consistent across studies. Notably, even among 
trials involving comparable patient populations, divergent 
outcomes were reported—likely attributable to variations 
in laser dosage, characteristics of the comparator groups, 
or use of adjunctive therapies. The available evidence also 
underscores the potential synergistic effects of combining 
photobiomodulation with exercise-based rehabilitation. 
Several studies have reported that the integration of 
laser therapy with neuromuscular training amplifies 
the therapeutic benefits, particularly in terms of pain 
modulation, functional restoration, and motor control.26,27 
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For instance, protocols that incorporate LLLT alongside 
quadriceps strengthening exercises have yielded superior 
clinical outcomes in individuals with knee osteoarthritis 
when compared to either intervention applied in 
isolation.22 These findings reinforce the rationale for 
adopting a multimodal rehabilitation approach, wherein 
photobiomodulation serves as an adjunctive strategy 
to enhance patient readiness for physical activity and 
promote early and sustained engagement in therapeutic 

exercise programs.
Nevertheless, several limitations persist across the 

current body of evidence. A substantial number of trials 
were conducted in single-center settings with relatively 
homogeneous samples, limiting the generalizability 
of their findings. Moreover, long-term follow-up was 
infrequently performed, and critical variables such as 
patient comorbidities, baseline activity levels, and prior 
therapeutic exposures were inconsistently reported. 

Table 3. Results of Article Search and Selection

Study Design, N
Population (Mean 
Age ± SD/Range)

Interventions Outcome Measures Results

Stausholm et 
al, 202222

Randomized 
placebo-
controlled 
trial, n = 50

Patients with knee 
osteoarthritis (mean 
age not specified) 
(mean age ≈ 65)

Group 1: LLLT (3 J, 904 
nm) + strength training 
(n = 26)
Group 2: Placebo 
LLLT + strength training 
(n = 24)

Pain (VAS: movement, 
rest, night), KOOS, sit-to-
stand test, analgesic use, 
NSAID use, joint line PPT, 
ultrasound measures

No significant differences in primary 
outcomes between groups. At 52 weeks, 
the LLLT group showed reduced analgesic/
NSAID use and improved sit-to-stand test. 
The placebo group had greater PPT gains at 
week 8. Both groups showed reduced pain.

Ozlu & 
Atilgan, 
202417

Single-blind 
RCT, n = 45

Adults with PFPS 
(aged 25–45 years)

Group 1: HILT + exercise
Group 2: 
US + TENS + exercise
Group 3: 
US + IFC + exercise

Pain (VAS), knee flexion 
ROM, Q angle, pain 
threshold, quadriceps and 
hamstring strength, Kujala 
score, LEFS, TUG

All groups showed improvement, but group 
1 (HILT) was significantly more effective 
at reducing pain, increasing knee ROM, 
and enhancing lower extremity function 
(P = 0.000).

Alayat et al, 
201424

Randomized 
blinded 
placebo-
controlled 
trial, n = 72

Male patients 
with chronic low 
back pain (mean 
age = 32.81 ± 4.48 
years)

Group 1: HILT + exercise
Group 2: Placebo 
laser + exercise
Group 3: HILT alone

Pain (VAS), lumbar ROM, 
RDQ, MODQ

All groups improved post-treatment. 
The HILT + exercise group showed 
significantly greater improvements in pain, 
ROM, and disability than HILT alone or 
placebo + exercise. Functional gains were 
maintained at 12-week follow-up in groups 
1 and 2.

Samaan et al, 
202220

Single-blinded 
randomized 
controlled 
trial, n = 60

Patients with grade II–
III knee osteoarthritis
(HILT + ET: 55.4 ± 6.34 
yrs; LIPUS + ET: 
55.2 ± 4.77 years; 
Control: 57 ± 6.39 
years)

Group 1: HILT + exercise 
therapy
Group 2: LIPUS + exercise 
therapy
Group 3: Exercise therapy 
only

Pain (VAS), knee ROM, 
proprioceptive accuracy, 
WOMAC

All groups showed improvement, but the 
HILT + ET group had significantly better 
outcomes than LIPUS + ET and control. 
Differences between all groups were 
statistically significant (P < 0.0001).

Karaca et al, 
202218

Randomized 
controlled 
trial, n = 42

Patients with lateral 
epicondylalgia (mean 
age ≈ 37 years)

Group 1: Physiotherapy 
only
Group 2: 
Physiotherapy + ESWT
Group 3: 
Physiotherapy + HILT

Pain (VAS), grip strength 
(hand dynamometer), 
function (Duruoz Hand 
Index, PRTEE-Turkish 
version)

All groups improved in pain, grip strength, 
and function by week 6 (P < 0.05). The 
HILT group showed superior outcomes 
across all measures compared to ESWT and 
physiotherapy alone (P < 0.05).

Yılmaz et al, 
202223

Double-
blinded 
randomized 
placebo-
controlled 
trial, n = 63

Patients with 
subacromial 
impingement 
syndrome 

Group 1: HILT + exercise 
(n = 32)
Group 2: Sham 
HILT + exercise (n = 31)

Pain (VAS), shoulder ROM 
(goniometry), CMS, SF-36 
(QoL), isokinetic muscle 
strength (IR and ER at 
120°, 180°, 210°/s)

Both groups improved at 3 and 12 weeks. 
HILT + exercise showed significantly greater 
improvements in pain, ROM, functional 
capacity, QoL (SF-36), and isokinetic 
muscle strength compared to the sham 
group.

Siriratna et al, 
202219

Single-blinded 
randomized 
controlled 
trial, n = 42

Patients with primary 
knee osteoarthritis 
(Kellgren-Lawrence 
grade 2–4)

Group 1: HILT 
(22.39 J/cm², 562.5 J/
session) + conservative 
treatment
Group 2: Sham 
laser + conservative 
treatment

Pain (VAS), Modified Thai 
WOMAC (T-WOMAC)

Both groups showed pain reduction; the 
HILT group had a significantly greater 
reduction in VAS (P < 0.05). No significant 
between-group difference in T-WOMAC 
scores, but the trend favored HILT.

Naruseviciute 
& Kubilius, 
202021

Participant-
blind 
randomized 
controlled 
trial, n = 102

Patients with 
unilateral plantar 
fasciitis (outpatient 
setting)

Group 1: High-intensity 
laser therapy (HILT, n = 51)
Group 2: Low-level laser 
therapy (LLLT, n = 51)
8 sessions over 3 weeks + 1 
patient education session

Pain (VAS), pain pressure 
threshold (algometry), 
plantar fascia thickness 
(ultrasound), patient 
perception of treatment 
efficacy (numeric rating 
scale)

No significant between-group differences 
in VAS, algometry, or ultrasound outcomes. 
Subjective treatment satisfaction was 
significantly higher in the HILT group (73% 
vs 51%).

Abbreviations: LLLT, Low-level laser therapy; HILT, high-intensity laser therapy; VAS, Visual analog scale; KOOS, Knee Injury and Osteoarthritis Outcome Score; 
PPT, pressure pain threshold; US, ultrasound; TENS, transcutaneous electrical nerve stimulation; IFC, interferential current; ROM, range of motion; LEFS, Lower 
Extremity Functional Scale; TUG, timed up and go; RDQ, Roland Disability Questionnaire; MODQ, Modified Oswestry Disability Questionnaire; LIPUS, low-
intensity pulsed ultrasound; WOMAC, Western Ontario and McMaster Universities Arthritis Index; ESWT, extracorporeal shockwave therapy; DHI, Duruoz Hand 
Index; PRTEE, patient-rated tennis elbow evaluation; CMS, Constant-Murley Score; SF-36, Short-Form Health Survey; KL, Kellgren-Lawrence; NRS, numeric rating 
scale.
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Importantly, few studies incorporated health economic 
analyses or addressed device accessibility, which are 
essential considerations for broader implementation of 
photobiomodulation in routine clinical practice. 

Conclusion
Photobiomodulation using both LLLT and HILT shows 
considerable therapeutic potential in the management of 
chronic orthopedic pain. Although HILT may provide 
advantages related to deeper tissue penetration and more 
immediate analgesic effects, both modalities appear 
to be effective when applied with appropriate clinical 
indications and optimized parameters. Nevertheless, the 
current heterogeneity in treatment protocols underscores 
the urgent need for rigorously designed randomized 
controlled trials employing standardized dosimetry, 
clear methodological reporting, and extended follow-up 
periods. Such efforts are essential to establish the efficacy, 
safety, and cost-effectiveness of laser-based interventions 
in evidence-informed musculoskeletal rehabilitation. 
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The systematic review protocol was registered with 
PROSPERO (CRD420251052163).
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