
Please cite this article as follows: Sadeghnia M, Kalbali Z, Fazel Z, Hojjati F, Kajbafvala M, Rezaei S. The effects of high-intensity laser 
therapy on pain, PPT, and ROM in individuals with Myofascial pain syndrome: a systematic review. J Lasers Med Sci 2026;17:e49774. 
doi:10.34172/jlms.49774

Systematic Review

The Effects of High-Intensity Laser Therapy on Pain, 
PPT, and ROM in Individuals with Myofascial Pain 
Syndrome: A Systematic Review
Mehrdad Sadeghnia1 ID , Zinat Kalbali2 ID , Zahra Fazel3 ID , Fateme Hojjati4,5 ID , Mehrnaz Kajbafvala6* ID , 
Saeid Rezaei1 ID

1Department of Physiotherapy, School of Medical Sciences, Tarbiat Modares University, Tehran, Iran
2Department of Physiotherapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran
3Department of Cardiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran
4Physical Medicine & Rehabilitation Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
5Laser Application in Medical Sciences Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
6Department of Physiotherapy, School of Rehabilitation Sciences, Iran University of Medical Sciences, Tehran, Iran 

 Journal of

Lasers
in Medical Sciences

J Lasers Med Sci 2026;17:e49774

http://journals.sbmu.ac.ir/jlms

Introduction
Myofascial pain syndrome (MPS) is known as the most 
common musculoskeletal pain disorder, characterized by 
the formation of localized and tight areas in the muscle and 
fascia, termed trigger points. These trigger points cause 
dull, deep, aching, or often burning pain. In addition, 
MPS demonstrates a neuropathic pattern, evidenced by 
the referral pain.1 Studies have shown that 30% to 85% of 
patients referred to clinics exhibit symptoms of MPS.2 

It seems that several factors are involved in the 
development of trigger points in MPS, including muscle 
overuse, trauma, psychological stress, poor posture, and 
systemic factors such as hypothyroidism, deficiency of 
vitamin D, or iron. However, the exact mechanisms are not 

fully understood. Central sensitization and altered central 
pain modulation are also believed to play essential roles 
in chronic MPS. These lead to an overexcited state in the 
central nervous system, which increases pain sensitivity.3,4

Common approaches to MPS treatment comprise 
pharmacological and non-pharmacological therapies. 
Nonsteroidal anti-inflammatory drugs (NSAIDs) are the 
most commonly used drugs for MPS due to their analgesic 
and anti-inflammatory properties.5 Some evidence 
supports the effectiveness of therapeutic methods such 
as electrotherapy, dry needling, acupuncture, ultrasound, 
friction massage, ischemic compression techniques, 
and exercise as non-pharmacological treatments for 
addressing MPS.6-8 
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Abstract
Introduction: Myofascial pain syndrome (MPS) is the most common musculoskeletal pain 
disorder. One of the suggested treatments for MPS is High-Intensity Laser Therapy (HILT). HILT 
is a treatment method for addressing musculoskeletal pain and inflammation. Although many 
studies have demonstrated the effects of HILT, these effects are controversial due to the placebo 
effect of the laser. Therefore, there is a need to evaluate HILT compared to other physical therapy 
methods to achieve the best outcomes. This systematic review aimed to investigate the effect 
of HILT on pain intensity, pressure pain threshold (PPT), and joint range of motion (ROM) in 
subjects with MPS.
Methods: PubMed/Medline, Scopus, Web of Science, and Science Direct were searched from 
inception to January 28, 2025, and the search was subsequently updated to August 2, 2025. 
Randomized controlled trials (RCTs) and clinical trials that assessed the effect of HILT on pain 
intensity, PPT, and joint ROM in subjects with MPS were included. 
Results: Twelve RCTs were included. The within-group results indicated that HILT significantly 
improved pain intensity, PPT, and joint ROM. However, compared to the control group, HILT 
had superior or similar effects on pain intensity and joint ROM. Level B evidence indicates that 
HILT is more effective than placebo or sham and traditional treatments in the improvement of 
pain and ROM in patients with trapezius trigger points. 
Conclusion: Compared to traditional treatments, HILT is more effective in reducing pain and 
increasing joint ROM in subjects with MPS. However, further studies comparing HILT with other 
treatments, especially dry needling, are needed to make a clinical decision. 
Keywords: High intensity laser therapy, High power laser, Therapy, Trigger point, Myofascial 
pain, Systematic review
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Therapeutic lasers are classified into two types based 
on their emission power: low-level laser therapy (LLLT) 
and high-intensity laser therapy (HILT).9,10 HILT is also 
established as a high-power or class IV laser, with a power 
output exceeding 0.5 W. It typically acts within the infrared 
spectrum, authorizing deeper tissue penetration.11,12 
HILT has unique photomechanical, photothermal, and 
photochemical properties. Laser irradiation can modify 
cellular metabolism and functions, contributing to its 
various therapeutic effects, including anti-edema, pain 
relief, and biological stimulation.13,14 Its pain-relieving 
mechanisms rely on neural inhibition, the release of 
endorphins and serotonin, and anti-inflammatory 
effects. HILT is an effective treatment for musculoskeletal 
problems, including spinal disorders, frozen shoulder, 
and neck pain.15,16 HILT emits more diffuse light than 
LLLT, allowing deeper penetration (10–12 cm) and 
enabling faster and broader treatment with higher energy 
delivery.13,17 

Several studies have been carried out on the effect of 
HILT in improving pain, pressure pain threshold (PPT), 
and joint range of motion (ROM).18-20 The study conducted 
by Ahi et al. revealed that HILT is as effective as dry 
needling.21 Another study reported that neuromuscular 
manual therapy is more effective than HILT in PPT in 
patients with trigger points.22 To date, there has been little 
information about the effect of HILT on the management 
of MPS, and there are several gaps and conflicting data. 
The study was designed to systematically review the effect 
of HILT on pain, PPT, and ROM in individuals with MPS.

Methods
Identifying and Selecting Studies
Eligibility Criteria
The present systematic review was carried out following 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) guidelines.23 Randomized 
controlled trials (RCTs) and clinical trials assessed the 
effect of HILT on pain, PPT, and joint ROM as the main 
outcomes in individuals with MPS who were included. 
We used the following PICOS framework to outline 
eligibility criteria: Participants: Individuals diagnosed 
with MPS; Intervention: receiving HILT; Comparator: 
Other interventions or no treatment; Outcomes: Pain, 
PPT, and ROM; Study design: RCTs and clinical trials. 
The exclusion criteria were as follows: 1. non-original or 
non-clinical trial studies, reviews, commentaries, letters to 
the editor, opinions, or any studies with no original data, 
2. non–full texts, conference abstracts, abstract papers, 
and short communications, and 3. non-English language.

Search Strategy
A comprehensive search of electronic databases, including 
PubMed/Medline, Scopus, Web of Science, and Science 
Direct, was performed from inception to January 28, 
2025, and the search was subsequently updated to August 
2, 2025. Other databases like ProQuest, Google Scholar, 
and World Wide Science were searched for gray literature. 

The reference lists of selected studies were also reviewed 
to identify further relevant studies. The search utilized a 
combination of the following keywords: “high-intensity 
laser therapy”, “high power laser therapy”, “high-level 
laser therapy”, “laser”, “trigger point”, and “myofascial 
pain syndrome”. Details of the complete search strategy 
for PubMed are available in Supplementary file 1. Due to 
the importance of the Cochrane search, the search was 
repeated in Cochrane, and no new articles were added.

Study Selection and Data Extraction
A comprehensive search of several databases was 
conducted by two independent reviewers (MS, ZF), and 
duplicate results were removed by using EndNote 21.3 
software. Two reviewers (MS, ZF) screened the titles 
and abstracts of all retrieved studies independently 
and eliminated any unrelated publications. The same 
reviewers assessed the full texts of the included studies 
based on the eligibility criteria. The data extraction was 
performed independently by two reviewers (SR, ZK). 
Any disagreements between the reviewers were addressed 
through discussion with a third reviewer (MK). The 
information, including authors, publication year, area, 
sample characteristics (number, mean age), details of 
the interventions (e.g., type and duration of treatment 
sessions), outcomes and measurements, and main results, 
was extracted from the included studies.

Risk of Bias Assessment
The methodological quality of the included studies 
was appraised by two independent reviewers (MS, ZK) 
according to the PEDro scale. Any disagreement was 
resolved with the third reviewer (MK). 

The PEDro Scale is a robust tool for assessing the 
quality and rigor of articles in systematic reviews. It 
examines articles across multiple dimensions, such as 
methodological soundness, relevance, evidence strength, 
and transparency in reporting. Regarding the PEDro 
Scale, reviewers can objectively evaluate articles based on 
specific criteria like study design, sample size, statistical 
analysis, bias management, and overall contribution to 
the discipline.24

Results
Initially, a total of 4,834 valid studies were detected 
through four databases. After removing duplicates, 
2,955 studies were screened at the title and abstract level 
regarding the eligibility criteria, and 28 full-text studies 
were preserved. Finally, 12 studies were included.18-22,25-31 
The PRISMA flowchart displays the selection process of 
the studies (Figure 1).

Study Characteristics
The current systematic review was conducted to 
summarize the effects of high-intensity Laser therapy 
on pain18-21,25-31, PPT19,20,22,28-30, and ROM19-21,25,26,29,31,32 in 
individuals with myofascial pain syndrome. 

The included studies were conducted in different 
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countries, including Turkey21,25, Saudi Arabia20,26, 
Egypt19,27,29,30, Iran18,28,31, and Italy.22 They had a total of 
584 participants diagnosed with MPS, both genders with 
a mean age range of 35.53 years.18-22,25-31

All studies examined active trigger points18-22,25-30 
The muscles involved in most studies were the upper 
trapezius.18-22,25-28,30,31 One study treated trigger points 
of the vastus medialis muscle and medial head of the 
gastrocnemius muscle,29 and another one worked on the 
splenius capitis muscle22). Table 1 contains a detailed 
description of the included studies.

Intervention
The intervention duration varied from 2 to 7 times a week 
for 2 to 6 weeks. The total treatment sessions varied from 
5 to 15 (Table 1).

Various treatment protocols were employed across the 
studies. The treatments accompanying laser therapy in the 
intervention group included therapeutic exercises21,25,26,29,31, 
conventional physiotherapy18,19,27,30, the progressive 
pressure release technique13, passive stretching exercises28, 
and laser therapy used as a standalone treatment.16

In the control group, ultrasound, manual therapy, 
dry needling, electrotherapy, traditional physiotherapy, 
therapeutic exercises, and sham or placebo of HILT were 
prescribed. 

Regarding the laser parameters, different characteristics 
were used in the studies, including continuous or pulsed 
mode, wavelengths of 810 nm, 980 nm, or 1064 nm, 

frequencies ranging from 5 Hz to 100 kHz, peak power 
between 7 W and 30 kW, average power from 3 W to 
10.5 W, and total energy ranging from 125 J to 2957 J 
(Supplementary file 2).

Methodological Quality 
The methodological quality of the included studies was 
assessed using the PEDro scale (Table 2), which evaluates 
key methodological aspects such as randomization, 
allocation concealment, blinding, and follow-up. 
Accordingly, seven of 12 studies had fair quality,18,19,22,26-29,31 

and five had good quality.19-21,25,27,30 
Items: 1. Eligibility criteria were specified, 2. Subjects 

were randomly allocated to groups (in a crossover study, 
subjects were randomly allocated an order in which 
treatments were received), 3. Allocation was concealed 4. 
The groups were similar at baseline regarding the most 
important prognostic indicators, 5. There was blinding 
of all subjects, 6. There was blinding of all therapists 
who administered the therapy, 7. There was blinding 
of all assessors who measured at least one key outcome, 
8. Measures of at least one key outcome were obtained 
from > 85% of the subjects initially allocated to groups, 9. 
All subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case, data for at least one key 
outcome were analyzed by intention to treat, 10. The 
results of between-group statistical comparisons are 
reported for at least one key outcome, 11. The study 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of the review process
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Table 1. Detailed description of the included studies

Reference Country
Study 
design

Sample’s number
(Mean age)

Intervention Outcome Result Class

Dundar, 
Turkmen et al. 
2015 25

Turkey RCT

EG: N = 38 
(40.2 ± 12.9)
CG: N = 37 
(38.4 ± 12.1)

EG: HILT + TE
CG: sham HILT + TE
(Once/day for 15 days 
during of 3 weeks)

- VAS
-AROM of cervical (GNM)
-Disability (NDI), -Quality 
of life (SF-36)

Both groups show significant 
improvement in outcomes after the 
intervention.
All outcomes increased significantly 
more in the HILT group.

II

Alayat, 
Mohamed et al. 
2016 26

Saudi 
Arabia

RCT

EG: N = 30
(35.67 ± 0.86)
CG: N = 30
)35.27 ± 0.67(

EG: HILT + TE
CG: PL + TE
(12 sessions, twice a 
week for 6 weeks)

-VAS
 -CROM (GNM),
-Functional activity (NDI)

Both groups improved after the 
intervention, with the HILT group 
showing a statistically significant 
greater gain.

II

ahmed, abu 
taleb et al. 
2020 27

Egypt RCT

EG: N = 25 
(29.22 ± 5.3)
CG: N = 25 
(30.12 ± 5.66)

EG: HILT + traditional 
PT 
CG: traditional PT
(2 sessions/week for 4 
weeks)

-VAS

After the intervention, both 
groups demonstrated significant 
improvements in outcomes.
Compared to CG, VAS increased 
significantly more in the HILT group

II

Alayat, Battecha 
et al. 2020 20

Saudi 
Arabia

RCT

EG: N = 25
 (28.47 ± 5.07)
CG: N = 25 
(27.70 ± 4.56)

EG: laser + PPRT
CG: PL + PPRT
(3 times/week for 4 
weeks)

-VAS
-PPT (pressure algometer),
-CROM (GNM)

Post-intervention, both groups 
improved; the HILT group had a 
greater improvement.

II

Parandnia, 
Yassin et al. 
2020 28

Iran RCT

EG1: N = 15 
(27.06 ± 5.21)
CG: N = 15
 (25.86 ± 4.17)

EG: HILT + PSE
 CG: DN + PSE
(5 sessions for three 
weeks)

-VAS
-PPT (pressure algometer)

Both groups show significant 
improvement in outcomes after the 
intervention.
No significant difference was 
observed between groups

II

Barassi et al. 
2021 22 Italy RCT

EG: N = 10
CG: N = 10
Overall mean 
age (54.29)

EG: HILT
CG: NMT
(twice a week for 3 
weeks, for a total of 6 
treatments)

-Disability (NDI)
-PPT (pressure Algometer)

Both groups demonstrated 
statistically significant improvements 
in outcomes post-intervention.
NDI increased significantly more in 
the HILT group and PPT increased 
significantly more in NMT

II

Ahmed, El 
Kasem et al. 
2022 29

Egypt RCT

EG: N = 20 
(46.6 ± 6.995)
CG: N = 20 
(46.3 ± 5.774)

EG: HILT and TE
CG: sham HILT and 
TE
(3 days a week for 4 
weeks)

-PI (blood cortisol level 
test)
- PPT (pressure algometer)
-knee ROM (digital 
electronic goniometer)
-knee function
(KOOS-PS questionnaire)

The interventions improved both 
groups, and the HILT group showed 
a larger gain.

II

Ahi and Sirzai 
2022 21 Turkey RCT

EG1: N = 35 
(38.4 ± 7.6)
EG2: N = 34
(38.0 ± 9.0)
CG: N = 36
 (38.1 ± 9.7)

EG1; TE + HILT (15 
min/day, 15 session) 
EG2: TE + DN (2 
times/week, for 3 
weeks)
CG: Exercise group: 
TE (15 min/day, 15
session)

-VAS
-Disability (NDI)
-Quality of life (SF-36)
-Neck ROM

Both groups show significant 
improvement in outcomes after the 
intervention.
Compared to exercise group, all 
outcomes increased significantly 
more in the HILT group 
Compared to DN group, no 
significant differences were found.

II

Sargolzehi, 
Namvar et al. 
2022 18

Iran RCT

EG: N = 16
 (32.7 ± 11.3)
CG: N = 16
 (33.6 ± 10.3)

EG: HLLT + traditional 
PT
CG: traditional PT
(12 sessions, 3 days a 
week for
4 weeks)

-VAS
-Disability (NDI)
-Muscle activity of the 
UTM (RMS by surface 
electromyography)

Post-intervention, both groups 
improved significantly in outcomes, 
but the HILT group experienced 
a markedly greater enhancement 
across all outcomes.

Taleb, Ahmed et 
al. 2022 30 Egypt RCT

EG: N = 25 
(29.22 ± 5.3)
CG: N = 25 
(30.12 ± 5.66)

EG: HILT + traditional 
PT
CG: traditional PT
(2 sessions/week for 4 
weeks)

-VAS
-PPT (pressure algometer)
-Neck functional activities 
(NDI)
-CROM

Both groups show significant 
improvement in outcomes after the 
intervention.
All outcomes increased significantly 
more in the HILT group

II

Gawaan, 
Mohmmed Ali 
et al. 2023 19

Egypt RCT

EG: N = 20 
(47.30 ± 7.97)
CG: N = 20
 (47.15 ± 7.21)

EG: pulsed HLLT + 
traditional PT
CG: traditional PT
(3 times per week for 
one month)

-VAS 
-PPT (pressure algometer),
-CROM (goniometer)

Following the intervention, both 
groups exhibited significant 
improvements in outcomes, with the 
HILT group showing a substantially 
larger increase across all outcomes.

II

Yassin, 
Parandnia et al. 
2024 31

Iran RCT

EG1: N = 16 
(27.09 ± 5.21)
CG: F = 16 
(25.89 ± 4.17)

EG1: HLLT + TE
CG: DN + TE
(twice weekly, 3 
weeks, 5 sessions)

-VAS
-CROM (inclinometer & 
goniometer)
Disability (NDI), 

After the intervention, outcomes 
improved significantly in both 
groups, with no notable between-
group difference.

II

provides both point measures and measures of variability 
for at least one key outcome

The PEDro scores of the studies ranged from 4 

to 8 out of 10. Most studies demonstrated adequate 
randomization and baseline comparability; however, 
blinding the participants and therapists was frequently 
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lacking, increasing the risk of performance bias. 
Additionally, some studies had small sample sizes and 
inadequate follow-up periods, which may have influenced 
the reliability of the results.

Quality of Evidence
Three experts conducted a thorough critical review of the 
selected publications, categorizing them using criteria 
adapted from the guidelines of the European Federation 
of Neurological Societies.33,34 The studies were sorted into 
four categories (I–IV), reflecting a descending hierarchy 
of evidence quality. To assess the effectiveness of HILT in 
trigger points, the experts compared their classifications, 
reached a consensus, and assigned evidence levels (A to C).

In terms of grading the “level of evidence,” we 
consistently considered recommendations for a specific 
indication.

The overall confidence in the evidence is moderate, 
suggesting that while the findings are promising, further 
high-quality randomized controlled trials (RCTs) with 
better blinding and larger sample sizes are necessary to 
strengthen the conclusions.

Outcomes
Effect of HILT on Pain Intensity
Ten fair to good quality studies assessed the effect of 
HILT on pain intensity. They all utilized a visual analog 
scale (VAS).18-21,25-28,30,31 Each of these studies specifically 
focused on the upper trapezius muscle, and a significant 
within-group reduction in pain intensity was observed 
following the intervention. However, in three studies, 
no significant differences were found compared to the 
control group.21,28,31

Effect of HILT on PPT
Six fair to good quality studies assessed the effect of HILT 
on PPT. All studies used an algometer.19,20,22,27-30 Five 
studies focused on the upper trapezius muscle19,20,22,28,30, 
and one study assessed the vastus medialis and the 
medial head of the gastrocnemius muscle.23 All studies 
showed significant within-group and between-group 

improvements in PPT19,20,22,28-30, except for two studies that 
found no significant between-group effects.22,28

Effect of HILT on ROM
Eight fair to good quality studies evaluated the effect of 
HILT on joint ROM.19-21,25,26,29-31 Seven studies assessed 
cervical ROM using either an inclinometer30,31 or a 
goniometer13-15, 19, 20, 25 in participants with involvement 
of the upper trapezius muscle. One study measured knee 
ROM with a goniometer, focusing on the vastus medialis 
and the medial head of the gastrocnemius muscle.23 
Significant within-group.19-21,25,26,29,31,32 and between-group 
improvements.19,20,25,26,29,32were observed. However, two 
studies found no significant differences compared to the 
control group.21,31

Discussion
This systematic review examined the effects of HILT on 
pain intensity, PPT, and joint ROM in individuals with 
MPS. Across the included randomized controlled trials, 
HILT consistently demonstrated beneficial effects on 
these primary outcomes, and no serious adverse events 
were reported. Considering the limitations of the included 
studies, which involve inadequate blinding, allocation 
concealment, and sample size, and considering that the 
level of evidence of these studies is II, the repetition of 
some results, which cannot be graded based on classified 
evidence due to heterogeneity in methodology, should be 
interpreted with caution. 

Ten studies showed significant within-group pain 
improvement following HILT.18-21,25-28,30,31 In the between-
group comparisons, seven studies18-20,25-27,30 reported 
superior effects of HILT, whereas three studies found no 
significant differences.21,28,31

The photochemical and photothermal mechanisms 
of HILT are believed to contribute to pain reduction 
by alleviating the energy crisis within trigger points. 
HILT may increase the release of endogenous opioids 
and β-endorphins, reduce substance P levels, inhibit 
A-delta and C-fiber activity, and enhance the release of 
enkephalins and endorphins.35,36

Table 2. The PEDro scores of included studies

Author Years 1 2 3 4 5 6 7 8 9 10 11 Total PEDro Score Quality

Dundar U. et al.25 2015 Y Y Y Y Y N Y Y N Y Y 8/10 Good

Alayat M.S. et al.26 2016 Y Y N Y N N N N N Y Y 4/10 Fair

Ahmed H.M. et al.27 2020 Y Y N Y N N N N Y Y N 4/10 Fair

Alayat M.S. et al.20 2020 N Y N Y Y Y Y N N Y Y 7/10 Good

Parandnia A. et al.28 2020 Y Y N Y N N Y N N Y Y 5/10 Fair

Barassi G. et al.22 2021 Y Y Y N N N Y N N Y N 4/10 Fair

Ahmed B.B. et al.29 2022 Y Y N Y N N Y N Y Y N 5/10 Fair

Ahi E.D. et al.21 2022 N Y N Y N N Y Y N Y Y 6/10 Good

Sargolzehi M. et al.18 2022 Y Y N Y N N Y N N Y Y 5/10 Fair

Taleb E.A. et al.30 2022 Y Y Y Y N N Y N Y Y Y 7/10 Good

Gawaan N.M. et al.19 2023 Y Y Y Y N N N N Y Y Y 6/10 Good

Yassin M. et al.31 2024 Y Y N Y N N Y N N Y Y 5/10 Fair
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In the between-group comparisons, level B evidence 
indicated that HILT is more effective than placebo or 
sham treatments in pain reduction in individuals with 
trapezius trigger points.20,25,26 HILT also demonstrated 
greater effectiveness than several traditional treatments 
(combination of stretching exercise, ROM exercise, 
ultrasound (US), and hot pack,18 combination of ROM 
exercise, myofascial release, and stretching exercise,19 
combination of transcutaneous electrical nerve stimulation 
(TENS), US, and stretching exercise,30 combination 
of TENS, US, passive, and isometric exercise27). The 
findings of the present review regarding pain reduction 
in individuals with MPS are consistent with previous 
reviews demonstrating the analgesic efficacy of low-level 
laser therapy in neck and myofascial pain disorders. Some 
authors have further suggested that HILT may serve as an 
alternative to low-level laser therapy due to its potentially 
greater therapeutic effects.11,37 

Compared with dry needling treatment, no significant 
differences in pain intensity outcomes were observed 
following HILT.21,28,31 Substantial evidence supports 
the effectiveness of dry needling in the management 
of myofascial trigger points38-40; however, HILT may 
be preferable due to its non-invasive nature and 
more favorable safety profile.21,28,31 The meta-analysis 
by Alsarhan et al. demonstrated that low-intensity 
laser therapy provides superior long-term outcomes 
compared to dry needling for trigger points in the 
temporomandibular muscles.41 Moreover, the systematic 
review by Sadeghnia et al. showed that high-intensity 
laser therapy and dry needling yield similar effects on 
pain intensity in individuals with active upper trapezius 
trigger points.31 Despite these findings, additional high-
quality studies are required to establish stronger clinical 
recommendations.

Six studies reported significant within-group 
improvement in PPT following HILT.19,20,22,28-30 Between 
studies, the between-group findings were inconsistent. 
Four studies reported superior effects of HILT,19,20,29,30 

whereas one study found no significant difference28 and 
another showed significantly less improvement in PPT 
compared with the control group.22

Laser therapy reduces the release of histamine and 
bradykinin in injured tissues and stimulates sensory 
receptors, thereby increasing the pain threshold. 
Additionally, it may alleviate trigger point pain through 
direct neural modulation, including the inhibition 
of A-delta and C fibers and the enhanced release of 
enkephalins and endorphins.22,35,42 

In one randomized controlled trial comparing HILT 
with dry needling, no significant differences were found 
in PPT between the two interventions.28 These findings 
are consistent with the systematic review by Sadeghnia 
et al, which compared the effects of low-intensity and 
high-intensity laser therapy with dry needling on the PPT 
of trigger points. Such discrepancies may be attributed 
to variations in treatment protocols, laser parameters, 
target muscles, and follow-up durations across studies. 

Therefore, additional well-designed trials are required to 
clarify the relative effectiveness of HILT and dry needling 
in improving PPT.38

Another study compared the effect of neuromuscular 
manual therapy (NMT) and HILT on trigger points 
and reported greater improvements in PPT in the NMT 
group. The superior effect of NMT may be attributed 
to its multimodal 30-minute treatment protocol, which 
included techniques such as touch, brushing, kneading, 
friction, ischemic compression, and stretching. The 
combination and longer duration of these manual 
interventions likely produced a stronger therapeutic 
stimulus. The mechanism behind this response is likely 
rooted in the capacity of the ischemic compression to 
induce a rapid increase in local blood flow upon release, 
leading to greater perfusion.43 Additionally, it can be 
hypothesized that NMT provides a stronger analgesic 
effect for pressure pain by more intensely stimulating 
Aβ fibers, which in turn inhibits nociceptive signals 
from Aδ and C fibers.44 These physiological mechanisms 
could account for the faster and more pronounced pain-
modulating effects of NMT compared with HILT.22

Eight of the included studies reported significant 
within-group improvements in joint ROM following 
HILT.19-21,25,26,29,31,32 In the between-group comparisons, 
six trials18-20,25-27,30 demonstrated superior effects of HILT 
compared with control or alternative interventions, 
whereas two studies found no significant difference.21,31 The 
potential mechanisms underlying ROM improvements 
may be related to the ability of HILT to reduce muscle 
spasm and decrease neuromuscular excitability by 
promoting relaxation of actin–myosin cross-bridges 
within taut bands.45 Moreover, the high-power pulsed 
emission used in HILT may exert a photomechanical effect 
that produces micro-massage of soft tissues, contributing 
to the relaxation of hyperirritable muscle fibers.22,42,46 

Based on the between-group comparisons, Level B 
evidence indicates that HILT is more effective than 
placebo or sham treatment in improving cervical 
ROM among patients with upper trapezius trigger 
points.20,25,26 Likewise, several studies demonstrated that 
HILT produced greater improvements in ROM than 
traditional therapeutic interventions.18,19,27,30 In contrast, 
two randomized controlled trials comparing HILT with 
dry needling reported no significant differences between 
the two techniques.21,31 These findings are consistent 
with previous reviews suggesting that dry needling does 
not provide superior outcomes compared with HILT.38,41 
Furthermore, the systematic review by Sadeghnia et al. 
indicated that both low- and high-intensity laser therapies 
with dry needling have similar effects on ROM in 
patients with trigger points based on Level C evidence.38 
Collectively, these results highlight the need for additional 
high-quality trials to determine whether HILT or dry 
needling offers greater long-term clinical benefit.

Dosage analysis: All articles focus on active trigger 
points. The recommended dose and type of laser treatment 
are as follows:
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Wavelength of Laser: 1064 nm20-22,25-28 and 980 nm27,29,30 
have been used in most studies.

Peak Power: The power used for active trigger points 
typically ranges from 3 to 7 watts,18,19,21,22,25,26,28,29 and most 
studies employed a pulsed mode.18-22,25-28

Energy Density: Energy density is generally 
recommended to be between 25 and 50 joules per square 
centimeter for treating active trigger points.18-22,25-28,31

Treatment Time: The duration of treatment sessions is 
usually between 10 and 15 minutes.19-21,25,26,29,31

Limitations
This systematic review explores some limitations. The 
included studies had small sample sizes and were not 
blinded, and some focused exclusively on either male 
or female participants. Few trials incorporated sham 
controls or follow-up assessments. Due to heterogeneity, 
a grading system could not be applied to some results. 
On the other hand, Grade B evidence also indicates that 
repeated results should be interpreted with caution.

Most of the articles examined the effects of HILT on 
the upper trapezius muscle with pain in the neck region, 
emphasizing the need for further research on other 
muscles, considering their superficial or deep anatomical 
locations and other orthopedic or neurological disorders. 
Due to heterogeneity, it appears that meta-analysis with 
subgroup analyses could strengthen the interpretation of 
the results. However, more homogeneous studies in terms 
of methodology are needed for more robust conclusions. 
More high-quality studies are required to determine the 
optimal efficacy, dosage, and treatment parameters, such 
as wavelength, energy, and duration. Future research 
should also focus on comparing HILT with different 
control groups, especially dry needling, extending the 
intervention duration, and incorporating long-term 
follow-up assessments.

Conclusion
All included studies illustrated improvements in pain 
intensity, PPT, and joint ROM following HILT therapy. 
Nevertheless, when these results are compared with 
other treatment methods, some inconsistencies emerge. 
According to Level B evidence, HILT has been shown to 
be more effective than placebo and sham interventions in 
reducing pain intensity and enhancing ROM in patients with 
trapezius trigger points.20,25,26 Additionally, HILT could be 
more effective than traditional treatments. However, high-
quality studies are essential to address current limitations 
and evaluate improvements in PPT. Such studies should 
employ distinctive designs, including blinding, inclusion 
of both sexes, different control groups (particularly dry 
needling), sham and placebo comparisons, larger sample 
sizes, and long-term follow-up. 

Authors’ Contribution
Conceptualization: Mehrdad Sadeghnia, Zinat Kalbali
Data curation: Zahra Fazel, Saeid Rezaei
Formal analysis: - Mehrdad Sadeghnia, Mehrnaz Kajbafvala
Funding acquisition: 

Investigation: Mehrdad Sadeghnia, Zinat Kalbali
Methodology: Mehrnaz Kajbafvala, Mehrdad Sadeghnia
Project administration: Mehrnaz Kajbafvala
Resources: Mehrdad Sadeghnia, Zinat Kalbali
Software: - Mehrdad Sadeghnia
Supervision: Mehrnaz Kajbafvala
Validation: Zinat Kalbali
Visualization: Zahra Fazel, Saeid Rezaei
Writing–original draft: Mehrdad Sadeghnia, Zinat Kalbali
Writing–review editing: Mehrnaz Kajbafvala, Fateme Hojjati

Competing Interests
The authors declare that they have no conflicts of interest. 

Ethical Approval
Not applicable. 

Funding
None.

Supplementary File
Supplementary file 1. Search strategies.
Supplementary file 2. A comprehensive summary of HILT parameters

References
1.	 Fernández-de-las-Peñas C, Alonso-Blanco C, Fernández-

Carnero J, Carlos Miangolarra-Page J. The immediate effect 
of ischemic compression technique and transverse friction 
massage on tenderness of active and latent myofascial trigger 
points: a pilot study. J Bodyw Mov Ther 2006;10(1):3-9. 
doi:10.1016/j.jbmt.2005.05.003

2.	 Tantanatip A, Chang KV. Pain, myofascial syndrome. 
In: StatPearls [Internet]. Treasure Island, FL: StatPearls 
Publishing; 2018.

3.	 Zhai T, Jiang F, Chen Y, Wang J, Feng W. Advancing 
musculoskeletal diagnosis and therapy: a comprehensive 
review of trigger point theory and muscle pain patterns. 
Front Med (Lausanne) 2024;11:1433070. doi:10.3389/
fmed.2024.1433070

4.	 4.Sadeghnia M, Kajbafvala M, Shadmehr A. The effect 
of friction massage on pain intensity, PPT, and ROM in 
individuals with myofascial trigger points: a systematic review. 
BMC Musculoskeletal Disorders. 2025;26(1):250. 

5.	 Desai MJ, Saini V, Saini S. Myofascial pain syndrome: a 
treatment review. Pain Ther 2013;2(1):21-36. doi:10.1007/
s40122-013-0006-y

6.	 Galasso A, Urits I, An D, Nguyen D, Borchart M, Yazdi C, et 
al. A comprehensive review of the treatment and management 
of myofascial pain syndrome. Curr Pain Headache Rep 
2020;24(8):43. doi:10.1007/s11916-020-00877-5

7.	 7.Zhou Y, Lu J, Liu L, Wang HW. Is exercise rehabilitation an 
effective adjuvant to clinical treatment for myofascial trigger 
points? A systematic review and meta-analysis. J Pain Res 
2023;16:245-56. doi:10.2147/jpr.S390386 

8.	 8.Sadeghnia M, Shadmehr A, Mir SM, Hadian Rasanani 
MR, Jalaei S, Fereydounnia S. The immediate effects of deep 
transverse friction massage, high- power pain threshold 
ultrasound and whole body vibration on active myofascial 
trigger points. J Bodyw Mov Ther 2023;36:165-70. 
doi:10.1016/j.jbmt.2023.07.007 

9.	 Cameron MH. Physical Agents in Rehabilitation: An Evidence-
based Approach to Practice. Philadelphia: Saunders; 2017. 

10.	 10.Rayegani SM, Moradi-Joo M, Raeissadat SA, Bahrami MH, 
Seyed-Nezhad M, Heidari S. Effectiveness of low-level laser 
therapy compared to ultrasound in patients with carpal tunnel 
syndrome: a systematic review and meta-analysis. J Lasers Med 
Sci 2019;10(Suppl 1): S82-9. doi:10.15171/jlms.2019.S15

11.	 de la Barra Ortiz HA, Arias M, Liebano RE. A systematic 
review and meta-analysis of randomized controlled trials 

https://doi.org/10.1016/j.jbmt.2005.05.003
https://doi.org/10.3389/fmed.2024.1433070
https://doi.org/10.3389/fmed.2024.1433070
https://doi.org/10.1007/s40122-013-0006-y
https://doi.org/10.1007/s40122-013-0006-y
https://doi.org/10.1007/s11916-020-00877-5
https://doi.org/10.2147/jpr.S390386
https://doi.org/10.1016/j.jbmt.2023.07.007
https://doi.org/10.15171/jlms.2019.S15


Sadeghnia et al

Journal of Lasers in Medical Sciences 2026;178

on the effectiveness of high-intensity laser therapy in the 
management of neck pain. Lasers Med Sci 2024;39(1):124. 
doi:10.1007/s10103-024-04069-0

12.	 12.Rayegani S, Bahrami M, Samadi B, Sedighipour L, 
Mokhtarirad M, Eliaspoor D. Comparison of the effects of 
low energy laser and ultrasound in treatment of shoulder 
myofascial pain syndrome: a randomized single-blinded 
clinical trial. Eur J Phys Rehabil Med 2011;47(3):381-9. 

13.	 de la Barra Ortiz HA, Cangas SA, Herrera AC, García FO, 
Velásquez SV. Efficacy of class IV laser in the management 
of musculoskeletal pain: a systematic review. Physiother Q 
2021;29(2):1-11. doi:10.5114/pq.2021.105882

14.	 14.Thomsen S. Pathologic analysis of photothermal 
and photomechanical effects of laser-tissue 
interactions. Photochem Photobiol 1991;53(6):825-35. 
doi:10.1111/j.1751-1097.1991.tb09897.x

15.	 de la Barra Ortiz HA, Arias Avila M, Liebano RE. Quality 
appraisal of systematic reviews on high-intensity laser 
therapy for musculoskeletal pain management: an umbrella 
review. Lasers Med Sci 2024;39(1):290. doi:10.1007/
s10103-024-04241-6

16.	 16.Khalkhal E, Razzaghi M, Rostami-Nejad M, Rezaei-Tavirani 
M, Heidari Beigvand H, Rezaei Tavirani M. Evaluation of laser 
effects on the human body after laser therapy. J Lasers Med Sci 
2020;11(1):91-7. doi:10.15171/jlms.2020.15

17.	 Rayegani SM, Bahrami MH, Elyaspour D, Saeidi M, Sanjari H. 
Therapeutic effects of low-level laser therapy (LLLT) in knee 
osteoarthritis, compared to therapeutic ultrasound. J Lasers 
Med Sci 2012;3(2):71-4.

18.	 Sargolzehi M, Namvar H, Ghiasi F, Akbari A, Hoseinifar M. 
Effects of high-intensity laser on the upper trapezius muscle 
activity in chronic cervical myofascial pain syndrome. Clin 
Cancer Investig J 2022;11(1):1-9.

19.	 Gawaan NM, Mohmmed Ali K, El Gammal ER, Aboelnour 
NH. Effect of pulsed high intensity laser therapy on cervical 
myofascial pain syndrome after neck dissection surgeries. 
Egypt J Hosp Med 2023;92(1):6217-22. doi:10.21608/
ejhm.2023.313894

20.	 20.Alayat MS, Battecha KH, Elsodany AM, Ali MI. Pulsed ND: 
YAG laser combined with progressive pressure release in the 
treatment of cervical myofascial pain syndrome: a randomized 
control trial. J Phys Ther Sci 2020;32(7):422-7. doi:10.1589/
jpts.32.422

21.	 Ahi ED, Sirzai H. Comparison of the effectiveness of dry 
needling and high-intensity laser therapy in the treatment 
of myofascial pain syndrome: a randomized single-blind 
controlled study. Lasers Med Sci 2022;38(1):3. doi:10.1007/
s10103-022-03687-w

22.	 Barassi G, Supplizi M, Prosperi L, Irace G, Younes A, Della 
Rovere M, et al. Dual-wavelength high-power laser therapy 
and neuromuscular manual therapy in chronic neck pain: 
a randomized clinical trial. J Biol Regul Homeost Agents 
2021;35(2):767-73. doi:10.23812/21-37-l

23.	 Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche 
PC, Ioannidis JP, et al. The PRISMA statement for reporting 
systematic reviews and meta-analyses of studies that evaluate 
health care interventions: explanation and elaboration. Ann 
Intern Med 2009;151(4): W65-94. doi:10.7326/0003-4819-
151-4-200908180-00136

24.	 Herbert R, Moseley A, Sherrington C. PEDro: a database of 
randomised controlled trials in physiotherapy. Health Inf 
Manag 1998;28(4):186-8. doi:10.1177/183335839902800

25.	 Dundar U, Turkmen U, Toktas H, Solak O, Ulasli AM. 
Effect of high-intensity laser therapy in the management of 
myofascial pain syndrome of the trapezius: a double-blind, 
placebo-controlled study. Lasers Med Sci 2015;30(1):325-32. 
doi:10.1007/s10103-014-1671-8

26.	 Alayat MS, Mohamed AA, Helal OF, Khaled OA. Efficacy of 
high-intensity laser therapy in the treatment of chronic neck 

pain: a randomized double-blind placebo-control trial. Lasers 
Med Sci 2016;31(4):687-94. doi:10.1007/s10103-016-1910-2

27.	 Ahmed HM, Abu Taleb E, Ameen FH. High intensity 
laser therapy on pain in patients with myofascial trigger 
points. Egypt J Phys Ther 2020;3(1):1-8. doi:10.21608/
ejpt.2020.33415.1009

28.	 Parandnia A, Yassin M, Sarrafzadeh J, Salehi R, Navaei F. 
Comparison of the effects of dry needling and high-intensity 
laser therapy on pain intensity and pain pressure threshold in 
females with active trigger points in upper trapezius muscle: 
a single-blind randomized clinical trial. Funct Disabil J 
2020;3(1):111-22.

29.	 Ahmed BB, Abu El Kasem ST, Al-Shenqiti AM, Morsy M. Effect 
of high intensity laser in the treatment of myofascial trigger 
points in symptomatic knee osteoarthritis: a randomized 
single-blinded controlled trial. SPORT TK-EuroAmerican 
Journal of Sport Sciences 2022(11 Suppl 2):291-312.

30.	 Abu Taleb E, Ahmed HM, Ameen FH, Lasheen YR, 
Albalawi HF, Eldesoky MT. Effect of high-intensity laser on 
upper trapezius myofascial pain syndrome: single-blinded 
randomized control trial. Int J Health Sci 2022;6(3):1227-39. 
doi:10.53730/ijhs.v6n3.11987 

31.	 31.Yassin M, Parandnia A, Sarrafzadeh J, Salehi R, Navaee 
F. The effects of high intensity laser therapy and dry needling 
on clinical signs in females with upper trapezius muscle 
active trigger points: a single blinded randomized clinical 
trial. J Bodyw Mov Ther 2024;40:1381-7. doi:10.1016/j.
jbmt.2024.07.031

32.	 Iqbal SA, Arooj A, Noor S, Raza Q, Naz F. Determine and 
compare the effects of ultrasound therapy versus laser therapy 
for the treatment of myofascial trigger points in the upper 
trapezius muscle: compare the effects of ultrasound therapy 
versus laser therapy. Era of Physiotherapy and Rehabilitation 
Journal (EPRJ) 2022;1(1):13-21.

33.	 Brainin M, Barnes M, Baron JC, Gilhus NE, Hughes R, 
Selmaj K, et al. Guidance for the preparation of neurological 
management guidelines by EFNS scientific task forces--revised 
recommendations 2004. Eur J Neurol 2004;11(9):577-81. 
doi:10.1111/j.1468-1331.2004.00867.x

34.	 34.Lefaucheur JP, Antal A, Ayache SS, Benninger DH, Brunelin 
J, Cogiamanian F, et al. Evidence-based guidelines on the 
therapeutic use of transcranial direct current stimulation 
(tDCS). Clin Neurophysiol 2017;128(1):56-92. doi:10.1016/j.
clinph.2016.10.087

35.	 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 (Baltimore) 2018;97(51): e13126. 
doi:10.1097/md.0000000000013126

36.	 Chow RT, Johnson MI, Lopes-Martins RA, Bjordal JM. 
Efficacy of low-level laser therapy in the management of neck 
pain: a systematic review and meta-analysis of randomised 
placebo or active-treatment controlled trials. Australasian 
Musculoskeletal Medicine 2010;15(1):35-46.

37.	 37.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. J Clin Med 
2023;12(4):1479. doi:10.3390/jcm12041479

38.	 Sadeghnia M, Rezaei S. Comparison of the effects of laser 
and dry needling on pain, pain pressure threshold, and 
range of motion in muscles with trigger points: a systematic 
review. Adv Skin Wound Tissue Repair 2025;22(1):44-52. 
doi:10.61882/aswtr.22.1.44

39.	 Guzmán-Pavón MJ, Torres-Costoso AI, Cavero-Redondo 
I, Reina-Gutiérrez S, Lorenzo-García P, Álvarez-Bueno C. 
Effectiveness of deep dry needling combined with stretching 
for the treatment of pain in patients with myofascial trigger 
points: a systematic review and meta-analysis. J Bodyw Mov 

https://doi.org/10.1007/s10103-024-04069-0
https://doi.org/10.5114/pq.2021.105882
https://doi.org/10.1111/j.1751-1097.1991.tb09897.x
https://doi.org/10.1007/s10103-024-04241-6
https://doi.org/10.1007/s10103-024-04241-6
https://doi.org/10.15171/jlms.2020.15
https://doi.org/10.21608/ejhm.2023.313894
https://doi.org/10.21608/ejhm.2023.313894
https://doi.org/10.1589/jpts.32.422
https://doi.org/10.1589/jpts.32.422
https://doi.org/10.1007/s10103-022-03687-w
https://doi.org/10.1007/s10103-022-03687-w
https://doi.org/10.23812/21-37-l
https://doi.org/10.7326/0003-4819-151-4-200908180-00136
https://doi.org/10.7326/0003-4819-151-4-200908180-00136
https://doi.org/10.1177/183335839902800
https://doi.org/10.1007/s10103-014-1671-8
https://doi.org/10.1007/s10103-016-1910-2
https://doi.org/10.21608/ejpt.2020.33415.1009
https://doi.org/10.21608/ejpt.2020.33415.1009
https://doi.org/10.53730/ijhs.v6n3.11987
https://doi.org/10.1016/j.jbmt.2024.07.031
https://doi.org/10.1016/j.jbmt.2024.07.031
https://doi.org/10.1111/j.1468-1331.2004.00867.x
https://doi.org/10.1016/j.clinph.2016.10.087
https://doi.org/10.1016/j.clinph.2016.10.087
https://doi.org/10.1097/md.0000000000013126
https://doi.org/10.3390/jcm12041479
https://doi.org/10.61882/aswtr.22.1.44


Journal of Lasers in Medical Sciences 2026;17 9

Effect of high intensity laser therapy on Myofascial pain syndrome

Ther 2024;40:1086-92. doi:10.1016/j.jbmt.2024.07.003
40.	 40.Forogh B, Ghaseminejad Raeini A, Jebeli Fard R, Mirghaderi 

P, Nakhostin-Ansari A, Nakhostin-Ansari N, et al. Efficacy of 
trigger point dry needling on pain and function of the hip joint: 
a systematic review of randomized clinical trials. Acupunct 
Med 2024;42(2):63-75. doi:10.1177/09645284231207870

41.	 Alsarhan J, El Feghali R, Alkhudari T, Benedicenti S. 
Non-pharmacological therapies for management of 
temporomandibular myofascial pain syndrome: laser 
photobiomodulation or dry needling? Meta-analyses of human 
clinical trials. Photonics 2024;11(10):965. doi:10.3390/
photonics11100965

42.	 de Sousa MVP, Kawakubo M, Ferraresi C, Kaippert B, 
Yoshimura EM, Hamblin MR. Pain management using 
photobiomodulation: mechanisms, location, and repeatability 
quantified by pain threshold and neural biomarkers in mice. 

J Biophotonics 2018;11(7): e201700370. doi:10.1002/
jbio.201700370

43.	 Vigotsky AD, Bruhns RP. The role of descending modulation 
in manual therapy and its analgesic implications: a 
narrative review. Pain Res Treat 2015;2015(1):292805. 
doi:10.1155/2015/292805

44.	 Hidalgo B, Hall T, Bossert J, Dugeny A, Cagnie B, Pitance L. 
The efficacy of manual therapy and exercise for treating non-
specific neck pain: a systematic review. J Back Musculoskelet 
Rehabil 2017;30(6):1149-69. doi:10.3233/bmr-169615

45.	 Kamali S, Solati E, Dorranian D. Effect of laser fluence on the 
characteristics of graphene nanosheets produced by pulsed 
laser ablation in water. J Appl Spectrosc 2019;86(2):238-43. 
doi:10.1007/s10812-019-00806-4

46.	 Zati A, Valent A. Laser therapy in medicine. Terapia Elsica: 
Nuove Tecnologie in Medicina Riabilitatiya 2006;162185.

https://doi.org/10.1016/j.jbmt.2024.07.003
https://doi.org/10.1177/09645284231207870
https://doi.org/10.3390/photonics11100965
https://doi.org/10.3390/photonics11100965
https://doi.org/10.1002/jbio.201700370
https://doi.org/10.1002/jbio.201700370
https://doi.org/10.1155/2015/292805
https://doi.org/10.3233/bmr-169615
https://doi.org/10.1007/s10812-019-00806-4

