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Abstract

Introduction: High-intensity laser therapies (HILT) have gained significant attention in therapeutic pain treat-
ment. The aim of this systematic review was to determine the effectiveness of HILT therapies in the management
of different types of tendinopathy-related pain, and the long-term benefits associated with treatment process.
Methodology: A systematic literature review of prospective randomized controlled trials from electronic data-
bases: Google Scholar, Pub Med, Embase, Science Direct, and ProQuest, using relevant key words, was per-
formed. Randomized trials that included HILT, patients with tendinopathy, pain management, and at least one
single clinically pertinent attribute were selected. Standard PRISMA protocols were followed when completing
the assessment.

Results: The physical, demographic, and theoretical insights from various studies suggest that HILT is a highly
promising approach for managing pain in patients with tendinopathy. The most common body parts for treating
tendinopathy using this method were the shoulder, elbow, ankle, and knee. Various attributes and parameters, such
as Hand function evaluated by Quick Disabilities of Arm, Shoulder and Hand Questionnaire (QDASH) and Hand-
grip Strength; pain assessed by the visual analogue score (VAS) during rest or activity, 36-item short-form health
survey (SF-36) for physical and mental health, and the shoulder pain and Disability Index (SPADI) for shoulder
and elbow assessment, were frequently significant across studies.

Conclusion: HILT could be recommended as a treatment of choice for reducing pain and improving function in
patients with tendinopathy, with potential benefits when combined with other physical therapy treatments. Further
studies are needed to clarify optimal treatment protocols and long- term outcomes.
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1. Introduction

The U.S. Food and Drug Administration officially
recognized high-intensity laser therapy (HILT) in
2002, allowing it to be used for evaluating its poten-
tial positive effects on tissue regeneration and pain re-
lief (Monici et al., 2008). Among HILT’s various ap-
plications, the most substantial body of case studies
has focused on pain recovery in tendinopathy (El-
sodany et al., 2018). Tendinopathy involves changes
that lead to damaged tendons, causing pain, swelling,
loss of tissue integrity, and restricted muscle function.
This condition is accompanied by structural and cel-
lular malfunctions within the tendon. During sports-
related activities, repetitive movements and increased
speed create substantial mechanical forces on the ten-
dons, leading to greater demands on tendon capacity
(Millar et al., 2021). Tendon injuries can result from
overuse or excessive strain, especially in older adults,
which can lead to lower extremity tendinopathy, re-
sulting in swelling, pain, and a decrease in tissue in-
tegrity and function (Riel et al., 2019). The most com-
mon tendinopathies affect the Achilles tendon, shoul-
der (rotator cuff tendon), elbow (medial and lateral
epicondyles), ankle (tibialis posterior tendon), and
knee (patellar tendon) (Riel et al., 2019; Millar et al.,
2021).The frequency and incidence of tendinopathy
have increased globally since the 2000s, often result-
ing in long-term or permanent deficiencies, particu-
larly in athletes (Hopkins et al., 2016). Additionally,
the prevalence of tendinopathy varies by age, sex,
sport, physical activity level, underlying health con-
ditions, and body region affected. The likelihood of
tendinopathy increases with age, and females may
have a higher predisposition than males (Riel et al.,
2019). Causes of tendinopathy pain include muscle

tissue damage, trauma, postural strain, repetitive
movement, overuse, and prolonged immobilization.
Laser therapy, specifically HILT, has emerged as a
non-invasive treatment option for managing muscu-
loskeletal disorders (Song et al., 2018). Studies have
also affirmed HILT’s advantages over low-intensity
laser therapy (LILT), as high-intensity laser beams
treat larger surface areas and penetrate deeper tissues.
The primary difference between HILT and LILT is the
high-power beam of HILT (power > 500 mW), which
delivers a significant amount of energy in a short
timeframe. The protocols for HILT and LILT differ in
terms of application methods, costs, and exposure
times (Kheshie et al., 2014).

HILT has been shown to alleviate pain and improve
functional capacity in patients with musculoskeletal
conditions. Studies have demonstrated that HILT pro-
vides better pain relief and functional improvement
than control groups (Song et al., 2018; Verma et al.,
2022; Chen et al., 2020). Previous medical studies
have highlighted HILT’s complementary effects on
tendon recovery and pain reduction (Evangelos et al.,
2018; Haslerud et al., 2015). For example, Kaydok et
al. (2020) evaluated 60 patients with lateral epicondy-
litis (tennis elbow) and found that both HILT and
lower-intensity laser treatments were effective. How-
ever, HILT provided greater improvements in hand-
grip strength, the Pain Catastrophizing Scale (PCS),
and Quick Disabilities of the Arm, Shoulder, and
Hand Questionnaire (QDASH) scores (p < 0.05).
These findings strongly indicate that HILT is highly
effective for various types of pain management. Fig-
ure 1 illustrates the significant benefits of HILT in pa-
tient treatment, as confirmed by multiple studies.
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Fig. 1: Benefits of high-intensity laser treatment in humans (illustrated by the author)
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An assessment of grade I tendinopathy (mild discom-
fort with minimal pain) confirmed that HILT is a
highly effective therapeutic approach for reducing
pain and enhancing the quality of life in patients with
persistent symptoms of lateral epicondylitis (Elmel-
gie et al., 2023).

Systematic reviews and meta-analyses are available
on the effectiveness of low-level laser-based treat-
ments for patients with tendinopathy (Haslerud et al.,
2015; Eslamian et al., 2012). While fewer studies
have focused specifically on the efficacy of HILT for
pain recovery in tendinopathy patients, this review
has gathered the most relevant and accurate data
aligned with our research objectives. The goal was to
identify further opportunities to optimize HILT for
treating different types of tendinopathies and address-
ing challenges faced by both patients and practition-
ers.

Given HILT’s high efficacy and the limited treatment
options available to many practitioners and surgeons,
HILT represents a promising option for patients with
severe pain, providing relief with minimal disruption
to overall health. HILT focuses on effective pain man-
agement and clinical efficacy, potentially reducing the
need for frequent clinical visits.

However, further investigation is needed to clarify the
duration of pain relief, quality of life improvements,
and long-term effectiveness. This review emphasizes
the positive impacts of HILT therapies in delivering
effective pain relief for tendinopathy.

1.1 Research Objectives

The current assessment focused on evidence regard-
ing the following key points in a broad spectrum and
compared the studies based on the success rate of
HILT-based treatments:

e Assessment of pain reduction in patients

¢ Considering the various types of tendinopathies

¢ Prolonged effects of HILT therapies

2. Material and methods

This assessment was completed following the proto-
col of Preferred Reporting Items in Systematic Re-
views and Meta-analyses (PRISMA), along with re-
vised PRISMA guidelines (PRISMA-P) (Page et al.,
2021). A comprehensive and in-depth investigation of
existing literature proceeded using the following
steps.

2.1 Data Sources

To compile the initial literature review, we utilized
several databases: Science Direct (246), Google
Scholar (161), PubMed (9), Embase (8), and
ProQuest (70). These sources were used to extract key
articles highlighting the effectiveness of HILT ther-
apy in managing pain associated with tendinopathy.
We collected and scrutinized high-quality research ar-
ticles from reputable journals.

An integrative bibliometric analysis was conducted to
identify the most relevant outputs aligned with our re-
search objectives.

2.2 Research Strategy

A legitimate and well-structured research strategy is
essential for conducting results-oriented systematic
reviews. Identifying and implementing key terms is a
crucial strategy for enlisting and categorizing relevant
data. The primary keywords used in this assessment
for online research included Tendinopathy, RCTs,
High-Intensity Laser Therapy (HILT), Tendon, Ten-
don Pain, and Pain. All relevant studies were selected
based on exclusion criteria and were published online
between 2000 and 2024.

2.3 Study Selection Criteria

All the significant literature was refined through the
below-mentioned takeaways for their representation
in the final review section. These generalized eligibil-
ity criteria are readily applicable to a diverse range of
research investigations and literature reviews listed
below in Table 1.

2.4 Data Extraction and Analysis

All articles, publications, and relevant data were ex-
amined individually for their specific relevance to our
subject title. Each study was analyzed separately by
the authors using pre-made extraction tables, which
included elements such as the author and publication
year, titles, aims/objectives, and key takeaways. A de-
tailed PRISMA framework was employed to screen
outcomes in alignment with our key perspectives. To
create a comprehensive database of identified and
scrutinized articles, we conducted a thorough review
of titles, abstracts, and key findings from the selected
studies. Dominant fields, categories, and selections
were highlighted for further clarification.

We utilized Covidence, a free online web-based ap-
plication (https://www.covidence.org/), to organize
relevant studies and eliminate duplicates. A quality
assessment table was also provided, along with a
summary table of key studies included at the end,
serving as a valuable tool for evaluating the quality
and reliability of the literature in relation to our re-
search objectives. The generalized framework and de-
tailed flow diagram of the methodology based on
PRISMA guidelines (Page et al., 2021) are presented
in Figure 2.

3. Results

This comprehensive study examines the outcomes of
High-Intensity Laser Therapy (HILT) for pain man-
agement, presenting several valuable insights. The re-
search focused on the treatment of various body parts,
including the shoulder, knee, and foot. Ahi and Sirzai
(2023) evaluated the short-term effects of HILT in pa-
tients with de Quervain tenosynovitis, characterized
by pain in the thumb area, which ultimately affects the
hand tendons. They engaged with over 64 patients and
conducted follow-up assessments. The results indi-
cated that after three treatments per week for four to
five weeks, there was a significant improvement in
handgrip strength and Visual Analog Scale (VAS)
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scores. Consequently, HILT was recommended for
the recovery of patients with de Quervain tenosyno-
vitis. HILT is regarded as a non-invasive, effective,
and reliable approach for addressing pain related to
muscular activities. Similarly, Dundar et al. (2015)
studied three groups: a brace group, a sham therapy
(placebo HILT treatment) group, and an HILT group,
all aimed at treating lateral epicondylitis pain in 93
patients. Their findings demonstrated that HILT out-
performed the other two methods across various eval-
uation parameters. Significant improvements were
observed in the Disability Index, Quality of Life,
General Health Survey, and VAS pain scores for pa-
tients receiving HILT compared to those in the other
groups, underscoring the effectiveness and reliability
of HILT therapies. In another study by Ali et al.
(2021), lateral epicondylitis was treated using both in-
dividual and combined applications of HILT and ul-
trasound therapies on 45 patients. The results revealed
significant improvements in VAS pain scores, the
Disabilities of the Arm, Shoulder, and Hand (DASH)
scale, and grip strength across all three groups after
the treatment sessions (p < 0.0001). The combined
HILT and ultrasound group demonstrated superior
outcomes compared to each treatment used alone,
with statistically significant differences in VAS (p <
0.0001) and DASH scores (p < 0.001). Verma et al.
(2022) investigated the effects of HILT therapy on
athletes with proximal hamstring tendinopathy and
concluded that HILT is an effective method for reduc-
ing pain. However, they emphasized the need for an
integrated approach to enhance pain management.
The benefits of HILT therapies are apparent across all
regions of the body, including the upper, lower, and
middle sections. In a study by Chen et al. (2020), the
immediate effects of HILT treatments were assessed
in twenty patients with Subacromial Impingement
Syndrome (SAIS) in the shoulder. Comparative re-
sults from VAS, Range of Motion (ROM), and Con-
stant-Murley Scale (CMS) assessments before and af-
ter treatment showed a significant reduction in pain
levels, allowing for improved shoulder movement
during various activities. Therefore, patients and ath-
letes experiencing flexion issues or tendon-related
pain are advised to consider optimized HILT therapies
for enhanced results and improved quality of life.
Pain associated with the shoulder and elbow joints is
common among athletes and individuals engaged in
heavy physical work. Atan and Bahar (2021) demon-
strated that HILT therapies, when compared with ther-
apeutic sessions, resulted in significant differences in
VAS pain, the Shoulder Pain and Disability Index
(SPADI), and SF-36 scores (subgroups of energy/fa-
tigue, pain, and general health). Furthermore, patients
with shoulder joint pain (adhesive capsulitis) experi-
enced a notable reduction in pain. Tendinopathy can
also be effectively managed using innovative ap-
proaches involving the same equipment, such as var-
ying wavelengths, exposure times, and other parame-
ters. Notarnicola et al. (2023) analyzed thirty patients

diagnosed with rotator cuff tendinopathy using a com-
bination of wavelengths (650, 810, 980, and 1064 nm)
compared to a single wavelength (1064 nm). Pain-re-
lated indices were assessed before the intervention
and at two follow-up periods, one month and six
months later. Group A received a HILT therapy proto-
col using a single wavelength (1064 nm), while
Group B was treated with four wavelengths (650, 810,
980, and 1064 nm). Both protocols resulted in im-
provements in pain (VAS), function (ASES), and dis-
ability (DASH) over time, with no statistically signif-
icant differences between the two groups. However,
Group B, which received the four-wavelength treat-
ment, showed a trend towards greater pain reduction
that approached statistical significance. Beyrami et al.
(2023) investigated the combined effects of
Transcutaneous  FElectrical Nerve  Stimulation
(TENS), ultrasound, hot packs, and exercises in a
control group (n=16) and a treatment group (n=16)
that received routine physiotherapy alongside HILT in
the painful area of the shoulder over twelve sessions.
The combination of HILT and routine physiotherapy
improved both clinical outcomes and sonographic
findings, including supraspinatus tendon thickness
and the accumulation of sub-acromial fluid in patients
with rotator cuff tendinopathy, compared to the con-
trol group. Brand] et al. (2023) examined microcircu-
latory changes in the patellar tendon and skin temper-
ature as a result of HILT therapies. This investigation
involved 21 healthy volunteers, and microcirculation
was measured non-invasively using laser Doppler and
white light spectroscopy before and after HILT treat-
ment, as well as ten minutes post-treatment. The re-
sults indicated significant improvements in blood
flow and oxygen saturation following HILT, effects
that were still measurable ten minutes later. Con-
versely, there was a notable decrease in the relative
amount of hemoglobin, suggesting an acceleration of
blood flow. Salli et al. (2016) explored the effects of
HILT therapies combined with a lateral epicondylitis
bandage in 65 patients, reporting considerable im-
provements in disability, quality of life parameters,
and handgrip strength following four sessions (75
seconds at 4W, 6J/cm?) followed by six sessions (12
minutes and 30 seconds at 6W, 100-150J/cm?). In an-
other study, Mardh and Lund (2016) examined the ef-
fects of HILT therapies on Achilles tendon pain over
six sessions during a three to four-week period, with
follow-up assessments conducted eight to ten weeks
later. The results indicated significant improvements
within groups, with the HILT group demonstrating a
more pronounced reduction in pain levels compared
to the placebo HILT group. Therefore, HILT can be
considered a promising treatment for tendinosis-re-
lated pain issues. Further studies investigating the
long-term effects of HILT could enhance our under-
standing of this treatment modality. Table 3 provides
a brief summary of the studies included in this re-
search.

https://jhrs.almamater.si/
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Table 1: Eligibility considerations for the current systematic review

Criteria

Inclusion

Exclusion

Study design

Publication
Type

Key organi-
zations

Key takea-
ways

Other medi-
cally related
guidelines

Language

Modern comparable methodologies or reviews based on
study selection, and systematic review.

Original peer-reviewed full publications available (includ-
ing observational, experimental, case reports, conference
proceedings, editorials, review articles, full-text available
articles, and original primary research publications).

Material from research institutes, medical diagnostic cen-
tres, clinics, private sector research institutes, and govern-
ment office reports.

Qualitative methodologies, reliability of approaches;
well-organized.

Only studies related to human body pain studies, includ-
ing HILT therapies and RCT studies.

Articles in English only or easily translatable to English.

Weak/old study designs, articles
with fewer studies reviewed, in-
complete designs, lower sample
population

Incomplete abstracts, commen-
taries, short papers, posters,
presentations, and news articles.

Non-reputed institutes and un-cer-
tified study centres.

Limited refrained methods and in-
complete studies.

Low-intensity laser therapies, ani-
mal-based studies, non-RCTs.

Any other language articles.

Time frame

2000-2024.

Identification of studies via databases and registers

)
Records identified through databases:
s (n = 494)
§ PubMed (n=9) ——»| Records removed before screening:
b= Embase (n=8) Duplicate records removed
E ProQuest (n= 70) (n=9)
= Science direct (n = 246)
Google scholar (161)
!
6 ) Records screened based on the
»| Record luded
title/abstract eior > oxeluee
(n=456)
(n = 485)
o \ 4
E Reports sought for retrieval Reports not retrieved
g (n=29) (n=238)
@
l Reports excluded:
Reports assessed for eligibility based on - Wrong studyiies1gn (n=7)
the full text ———»| -NonRCT(=2)
—/ - i tex - LLLT method used instead of HILT
(n=21) _
(n=2)
. !
=
=
2 Studies included in review (n =11)
=

Fig. 2: Flow chart indicating the scrutiny research strategy following PRISMA guidelines
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3.1 Quality Matrix

The trust matrix serves as a significant tool for index-
ing the strength of the cited literature, as ranked by
authors Miles and Huberman (1994). By assessing the
quality of evidence and considering the cumulative
effects, the authors can address the research questions
and provide informed recommendations. In our study,

Table 2: Quality of evidence table for cited literature

we identified 11 studies with high-quality evidence
regarding the effectiveness of HILT therapies.

These studies were categorized by the authors to il-
lustrate their relevance, attachment, authenticity, and
alignment with the objectives set for this assessment,
as shown in Table 2 below.

Body part Citations Effect of Scoring Quality of

studies HILT evidence

Elbow, Dundaretal., (2015); Akkurtet al., (2016); Chen etal., Signifi- 9/10 High

shoulder (2020); Notarnicola et al., (2023); Atan & Bahar, cant

(2021); Beyrami et al., (2023), Ali et al., (2021)

Hand Ahi & Sirzai, (2023) Signifi- 8.5/10 High
cant

Foot Mardh & Lund, (2016) Signifi- 8.5/10 High
cant

Knee Brandl et al., (2023) Signifi- 8.5/10 High
cant

Lower glu- Verma et al., (2022) Signifi- 8.5/10 High

teal cant

4. Discussion

Laser therapy, which stands for light amplification by
stimulated emission of radiation, has been
recommended for treating a wide variety of
conditions, such as wound healing, bone repair, spinal
cord injury, tendinopathy, postoperative recovery, and
peripheral nerve regeneration (Notarnicola et al.,
2023).

Recent studies have shown that both low-energy and
high-intensity laser therapy (HILT) are effective for
clinical and functional recovery in various tendon
pathologies; HILT, however, demonstrates superior
results due to its greater ability to reach and stimulate
deeper and wider areas (Notarnicola et al., 2023). The
analgesic effect of HILT is based on multiple
mechanisms, including its ability to slow the
transmission of pain stimuli and increase the
production of morphine-mimetic substances in the
body (Dundar et al., 2015).

The pain-relieving effects of HILT lasers are related
to delays in pain signal transmission along pain-
related nerve fibers and to an increase in the release
of enkephalins and endorphins.

Additionally, HILT directly affects nerve structures,
accelerating nerve recovery and improving blood
circulation, thereby aiding nerve repair (Beyrami et
al., 2023). Tendinopathy is a complex pain condition
often accompanied by swelling and is challenging to
manage, as most patients seek rapid pain relief.
Recently, laser therapies, including HILT, have been
used in the treatment of tendinopathy. HILT therapies
are widely recognized for their ability to provide
quick pain relief without affecting surrounding
tissues, using a precise and targeted approach to

address pain points. Significant changes in blood flow
have been observed following HILT treatments,
exceeding minimal detectable changes, suggesting
effects beyond simple vasodilation by enhancing the
flow properties of erythrocytes and platelets.
Consequently, HILT may be a valuable option for
clinicians managing tendinopathy with impaired
microcirculation and may help prevent sports-related
tendon overload associated with reduced blood flow
(Brandl et al., 2023).

On a larger scale, most studies reviewed affirm the
effectiveness and reliability of HILT for managing
pain in tendinopathy. Conditions such as tennis
elbow, lateral epicondylitis, and shoulder stiffness
respond well to HILT without negatively impacting
surrounding tissues or overall physical health (Ali et
al., 2021; Kaydok et al., 2020; Dundar et al., 2015).
Other body areas, including the hand, knee, ankle, and
hamstrings, have also shown positive responses to
HILT in a variety of patients and athletes, as
documented in the current literature (Ahi & Sirzai,
2023; Mardh & Lund, 2016). Korkmaz et al. (2021)
also investigated the effects of HILT on hemiplegic
shoulder pain, comparing multiple sessions of HILT
combined with therapeutic exercises. The results
showed positive changes in the VAS, BRS, PTRCT,
SPADI, and other indicators, confirming the benefits
of HILT when used alongside therapeutic exercise.
Globally, HILT is used to manage pain in the
shoulder, knee, elbow, and Achilles tendon. Its
physiological effects inhibit pain through various
chemical mechanisms at targeted pain points, leading
to rapid recovery and pain relief. Nervous paralysis—
natural repair of damaged nerve endings—also aids in
pain reduction (Ebid et al., 2013).
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Rehabilitation Research

Table 3: Summary of case studies included

Sr | Authors | Re- Sam- | Age group | Laser power Exposure Body part | Fol- Pain assessment | Key takeaways

no. search | ple (mean) rate focused low-up | parameters
design | size (after)

1 Ahi & | RCT 64 378483y | 7 sessions (1064 | 3  sessions | De Quer- | 5 Hand grip strength | HILT is a non-invasive and reliable
Sirzai, nm -100 sec — 10 W | per week — 5 | vain teno- | weeks | levels were higher | method that increases grip strength
(2023) — 250 J) + 8 ses- | weeks synovitis in the HILT group, | and decreases pain in DQT.

sions (1064 nm -30 (DQT) and pain VAS lev-
sec—6 W-1501)) (hand) els were lower.

2 Dundar | RCT 93 32.6£10.9 | 1064 nm -10.5 W - | Once a day | Lateral ep- | 0, 4 and | Positive results of | HILT and splinting are effective
et al., 33.4«£11.2 | 127517 for 15 days — | icondylitis | 12 pain scores, disa- | physical therapy modalities for pa-
(2015) 33.6£9.8 y 15 sessions (elbow) weeks | bility scores, phys- | tients with LE in reducing pain and

ical  functioning | improving disability, quality of life,
scores, and general | and grip strength.
health.

3 Chen et | RCT 20 50.5¢6.6y | 830 nm— 15017 15-minute Subacro- 3 VAS, shoulder | HILT can immediately reduce pain
al., single ses- | mial Im- | months | ROM, and CMS | and disability and improve shoulder
(2020) sion pingement indicated signifi- | flexion ROM in patients with SAIS.

Syndrome cant improve-
(SAIS) ments.
(shoulder)

4 Notar- RCT 30 60.7+£10.4 | 650/810/ 5  minutes | Rotator 1 and 6 | Functional recov- | The HILT proved to be an effective
nicola et y 980/1064 nm session / 6 | cuff tendi- | months | ery, QDASH, and | therapy for the treatment of rotator
al., 61.7£13.5 sessions in 3 | nopathy pain score VAS in- | cuff tendinopathy.

(2023) y weeks (shoulder) dicated better val-
ues.

5 Verma et | RCT 36 22.61£1.68 | 980/810 nm 6  minutes | Proximal 3 Declined pain | HILT for 3 weeks was found to be
al., 22.39+1.81 session/ 3 | hamstring | weeks | scores and in- | effective in improving pain; no sig-
(2022) y per week/ 3 | tendinopa- creased IPT in ath- | nificant difference was found be-

weeks thy letes. tween HILT and conventional physi-
otherapy in improving the IPT of the
hamstring muscle; further long-term
studies are warranted
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6 Atan & | RCT 36 56.0+11.63 | 1064 nm -15 W |5 sessions | Adhesive 12 Significant im- | Fifteen sessions of HILT are superior
Bahar, 60.8+8.32 | max — 15 min per | per week — 3 | capsulitis | weeks | provements in | to improve pain and quality of life
(2021) 58.5£7.29 | session weeks (shoulder) SPADI, VAS-pain, | but not superior in terms of disability

y ROM  shoulder, | or function in patients with adhesive
and SF-36 values. | capsulitis.

7 Mardh & | RCT 40 47.448.1 980 nm 6 sessions in | Achilles 8 and | FAOS  subscale | HILT may provide a future option
Lund, 41483y 3-4 weeks tendinosis | 12 and pain threshold | for treatment of Achilles tendinosis
(2016) weeks | compared. related pain, but further studies are

warranted

8 Brandl et | RCT 21 22.1+4.3y | 800 J (100J/cm?) 10 minutes | Patellar NA BP and blood cir- | HILT may be a useful therapeutic
al., session only | tendon culation improved. | option for tendon pathologies with
(2023) (knee) impaired microcirculation, but fur-

ther high-quality studies are needed
to validate these experimental re-
sults.

9 Salli et | RCT 65 46.5£8.1y | 4 sessions (75 sec — | 10 sessions | Lateral ep- | 6 Handgrip strength, | Significant improvements in hand-
al., 4W — 6J/cm?) + 6 | in 2 weeks icondylitis | weeks | pain VAS, quality | grip strength, pain, disability and
(2016) sessions (12 (elbow) of life and disabil- | quality of life parameters in HILT

min30sec — 6W — ity score com- | and LE bandage groups. HILT was

100-150J/cm?) pared. more effective in resting VAS and
SF-36 physical component subscale
scores compared to LE bandage.

10 | Beyrami | RCT 32 46+8.53 808 nm 3 sessions | Rotator NA Pain score VAS, | HILT combined with the routine
et  al, 39+8.68 y per 4 weeks | cuff tendi- ROM, and disabil- | physiotherapy improve the clinical
(2023) of 12 | nitis ity index com- | (pain, ROM, function) as well as so-

minutes each | (shoulder) pared, and sub- | nography findings including su-
(12 sessions) acromial liquid | praspinatus tendon thickness and ac-
were measured. cumulation of sub-acromial fluid in

people with rotator cuff tendinitis.

11 | Ali et al, | RCT 45 449+73y | 915/808 nm-3.2 W | 12 sessions Lateral ep- | O Significant im- | Combined HILT and ultrasound
(2021) Male — 5 min icondylitis | weeks | provement in the | therapy is potentially more effective

=21 (elbow) VAS-pain, DASH | in treating lateral epicondylitis.
Fe- and grip-strength.

male

=24

HILT, high intensity laser treatments; RCT, randomized controlled trials; VAS, visual analog scale; QDASH, disabilities of arm, shoulder, and hand questionnaire; SF-36,

special form 36; ROM, range of motion; CMS, constant-murley scale; IPT, isokinetic peak torque; SPADI, shoulder pain and disability index; FAOS, foot and ankle outcome

score; BP, blood pressure
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HILT has many clinical benefits, both as a standalone
therapy and when combined with strength or range-
of-motion (ROM) exercises (Fiore et al., 2013; Chow
et al., 2011). Additionally, HILT’s effectiveness
depends on wavelength strength, dosage, and
penetration depth at the pain site. Dosage profiles
show that high-powered wavelengths penetrate more
deeply and speed up pain relief (Nussbaum et al.,
2007). Pellegrino et al. (2022) compared HILT and
hyaluronic acid injections in nearly 80 patients,
finding that combining these treatments effectively
reduced pain short-term; however, the long-term
effects of this approach need further investigation. A
randomized trial by Akkurt et al. (2016) on elbow
pain found that HILT significantly improved VAS,
DASH, and HGST scores over a 6-month follow-up.
SF-36 scores also showed significant improvements
in mental and physical health, supporting HILT’s
effectiveness for both short- and long-term relief of
lateral epicondylitis symptoms.

Tendinopathy may be triggered by various factors,
including medication and biomedical issues (Miller et
al., 2021). HILT is used to treat a range of muscular
pain conditions in the knee, neck, and arms,
particularly among athletes (Song et al., 2018;
Kheshie et al., 2014). Santamato et al. (2009) found
that HILT significantly reduced pain and improved
ROM and hand-grip strength over 10 sessions.
Similarly, Kim et al. (2015) reported both short- and
long-term benefits of HILT, including improvements
in ROM, VAS, and IR measures in patients treated
three times weekly. Yilmaz et al. (2022) evaluated
HILT combined with targeted exercises for rotator
cuff pain and found that patients who also followed a
physical therapy program experienced greater pain
relief. Known for its photochemical and mechanical
effects, HILT supports recovery by improving blood
flow, vascular permeability, and metabolism
(Angelova & Ilieva, 2016).

5. Conclusion

In conclusion, this focused study on high-intensity
laser therapy (HILT) demonstrates its significant
effectiveness in managing pain across various types
of tendinopathy. Its physiological effects, including
promoting blood flow and enhancing metabolism,
make it a preferred option for both short-term and
long-term recovery. Research on different body areas,
such as the shoulder, elbow, knee, hamstrings, and
foot, shows that HILT consistently improves pain
scores, functionality, and quality of life. It has proven
to be a reliable, non-invasive method for reducing
pain, improving mobility, and supporting recovery in
both acute and chronic conditions.

The main limitations of this study are the relatively
small sample size and the lack of long-term follow-up
data (beyond 3 months and up to 1 year). While HILT
demonstrates both short-term and long-term benefits,
further large-scale research is needed to fully
understand its long-term effects and to optimize

treatment protocols. Based on these studies, we
recommend HILT as an effective therapy for a range
of tendinopathies and tendinosis. Future studies with
varied dosages, combinations of different
wavelengths, larger participant samples, and
extended follow-up periods are needed to provide
more robust data.
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