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Introduction

Abstract

The systematic review and meta-analysis aim to evaluate the
clinical effectiveness of High-Intensity Laser Therapy (HILT) in man-
aging Lateral Epicondylitis (LE). The electronic databases (Pubmed,
Europepmc, NCBI-NIH, Medline, Science direct, and google scholar)
were searched. Studies that meet the following criteria are includ-
ed in the review: 1) experimental studies, 2) participants were di-
agnosed with LE, 3) at least one of the treatment groups included
HILT, and 4) at least one research outcome was on level of disability
of elbow, level of perceived pain, handgrip strength, or quality of
life. The last search was conducted in May 2021. Six studies (n=321)
were included in the review. Overall, HILT significantly reduced pain
comparing with the active controls (weighted mean difference:
-0.65; 95% CI-0.98 to -0.33; p=0). Also, effect of HILT on improving
participants’ quality of life in physical domain was significantly bet-
ter than that of the active controls. (Standardized mean difference:
0.486; 95% Cl=0.066 to 0.906; p=0.023). Though all included stud-
ies revealed that HILT had a higher therapeutic effect than the com-
parators in aspects of grip strength and level of disability, no sig-
nificant difference was detected. These outcomes show a “weak”
strength of evidence in quality assessment. In conclusion, although
HILT showed a positive impact on LE, the number of studies on HILT
was limited and the risk of selection, performance and detection
bias was revealed. Therefore, further well-designed studies are
warranted (250 words).

Keywords: Laser therapy; Physical therapy modality, Rehabilita-
tion; Tennis Elbo

Lateral Epicondylitis (LE) of the elbow, also known as “tennis
elbow”, is a musculo-tendinous disorder of the wrist extensor
tendons attached to the common point of origin on the lateral
humeral epicondyle [1]. Muscles corresponding to these ten-
dons are extensor digitorum, extensor carpi radialis longus,
extensor carpi ulnaris and extensor carpi radialis brevis. LE is
often presented with local pain and tenderness on the lateral
side of elbow, aggravated by resisted wrist and elbow extension
movements [2]. Local pain, together with diminished handgrip
strength, cause individuals with LE functional limitation and dis-
ability in daily life [3].

High-Intensity Laser Therapy (HILT) is a type of physiotherapy
treatment for an individual with LE. For its mechanism of action,
through delivering the irradiation to the soft tissue, it can trig-
ger the photochemical effect at the cellular level which induces
inflammation inhibition, cell apoptosis, and collagen synthesis
promotion. All of these contribute to tendon healing and pain
alleviation in LE patients [4]. There are two categories of laser
therapies, namely HILT and Low-Intensity Laser Therapy (LILT).
HILT has an output power of more than 0.5 watts while LILT has
an output power lower than 0.5 watts. Also, HILT has a lower
duty cycle, shorter emission time, and utilizes lights closer to
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the infrared band. Therefore, it can deliver greater energy to a
deeper tissue than low-level laser therapy [5-7].

Compared to LILT and other conventional physiotherapy mo-
dalities, HILT is a relatively new intervention on LE. In the past
decade, there was an increasing number of experimental stud-
ies comparing HILT’s therapeutic effects on LE with other mo-
dalities [8-12]. However, there was limited systematic review
or meta-analysis on related studies [13,14]. Nor was there any
well-established evidence-based guideline for its application to
LE. Therefore, further study to investigate HILT’s effect on LE is
indicated.

The research question of this review was: How effective is
HILT on managing LE? To answer this question, a systematic re-
view with meta-analysis was performed on the available experi-
mental studies which investigated the effects of HILT on LE. The
current review aims to provide clinically relevant indications of
the effectiveness of HILT and contribute to further studies on
devising an evidence-based clinical guideline.

Method

An extensive search was conducted in May 2021 in electron-
ic databases (Pubmed, Europepmc, NCBI-NIH, Medline, Science
direct, and google scholar). We imposed no restrictions on pub-
lication and language of the studies during the search. Search-
ing keywords were as below: (“Tennis elbow” or “Lateral elbow
tendinopathy” or “Extensor tendinopathy” or “Lateral epicon-
dylitis” or “Extensor tendonitis” or “Lateral elbow”) And (“Hot
laser therapy” or “High power laser therapy” or “High level la-
ser” or “high energy laser” or “High intensity Laser therapy” or
“Therapeutic laser” or “’Medical laser” or “Laser therapy” or
“biostimulation laser”). A manual search was also carried out in
the reference list of the selected studies.

This systematic review and meta-analysis included studies
that met the following criteria: 1) research participants were
diagnosed with unilateral or bilateral LE; 2) study design was
experimental; 3) at least one of the treatment groups included
HILT; 4) at least one statistically significant research outcome
was level of disability of elbow, level of perceived pain, handgrip
strength, or quality of life; 5) full text of studies were available.

Four reviewers screened the titles and abstracts of all the
identified literature independently according to the predeter-
mined eligible criteria. When the study was found to be poten-
tially eligible, reviewers would review the study in full text. Any
disagreement over the literature’s eligibility was resolved by
discussion among the reviewers.

To assess the Risk of Bias (ROB) of the included studies, the
Cochrane risk-of-bias tool for randomized trials (ROB 2) was
used. The software RevMan 5 was used in order to generate the
results. The tool consisted of six main bias assessment items
including the selection bias, performance bias, detection bias,
attrition bias, reporting bias, and other biases. The available an-
swers to each bias were “low risk of bias”, “unclear risk of bias”

and “high risk of bias” [15].

The ROB was assessed by four reviewers independently.
Any disagreement was resolved by discussion until a consensus
was reached among the four reviewers. No study was rejected
based on the result of ROB assessment.

Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) tool was adopted to evaluate the qual-
ity of evidence for the major outcomes of this review. The body

of evidence will be down graded or upgraded to different levels
of quality (“high”, “moderate”, “low”, and “very low”) based on
procedures as instructed by the Grading of Recommendations,
Assessment, Development, and Evaluation guideline [16]. The
GRADE pro Guideline Development Tool software was utilized
to perform a summary table of the findings [17].

Study characteristics and statistical data were extracted from
the selected studies. Study characteristics included the author,
publication year, study design, sample size, age (meantSD),
gender in percentile, country, diagnosis, intervention of experi-
mental group, intervention of comparator group(s), evaluation
timing (short term and long term follow up), and outcomes.
Data for statistical meta-analysis included 1) level of disability
of elbow, 2) level of perceived pain, 3) handgrip strength and 4)
quality of life. Significance levels of all data extracted were set
at p<0.05. Data extraction was carried out by four reviewers.
Any disagreement was resolved by discussion until a consensus
was reached among the four reviewers.

Data analysis was performed on Comprehensive Meta-
analysis software. The effect size of Weighted Mean Difference
(WMD) was adopted if all analytical data extracted were contin-
uous and of the same units while the effect size of Standardized
Mean Difference (SMD) was adopted if the data were continu-
ous and of different units. Significance levels of all data were set
at p<0.05. The 95% Cl of each effect size was calculated. Accord-
ing to the Cochrane group guideline, in meta-analysis involving
overlapping participants such as a multi-arm study, the sample
size of the shared group was divided [18]. In the heterogeneity
test, if the chi-squared value was p<0.05 or I?value >50%, the
heterogeneity was considered as significant, and the random
effect model was selected. If heterogeneity was not significant,
the fixed effect model was selected.

Results

The result of the extensive literature search was shown
in (Figure 1). A total of 51,077 studies were identified where
10,077 studies were searched from the electronic databases
and 41,000 studies were searched from the google scholar.
Based on title screening, 51,042 studies were removed due to
duplication or irrelevance. Nine studies which were not related
to HILT were excluded after the abstract screening. At the stage
of full-text screening, 20 more studies were excluded as laser
output did not fulfill the criteria of HILT or it did not fulfil the
selection criteria. Finally, six eligible studies were included in
this study.

Study characteristics of the six included studies are shown
in Table 1. The study design of two studies were randomized
controlled trials [9,10], three studies were randomized clinical
trials [8,11,12] and one study was a quasi-experimental study
[19]. The mean sample size of the six included studies was 53.5
(meanSD = 53.5+23.4) and the mean age was 44.1 years old
(meantSD =44.11+5.67). The gender percentile in different study
groups was mainly in the proportion of 70 female: 30 male and
50 female: 50 male. Four studies were conducted in Turkey
[8,9,11,19], one was conducted in Egypt [10], and one was in
Iran [12]. The studies mainly investigated the therapeutic effect
of HILT on either unilateral or bilateral LE and compared the ef-
fect of HILT to other active comparators including LE bandage,
brace, LILT, placebo and ultrasound. The treatment parameters
of HILT were concluded in (Table 1). The major outcomes of the
included studies were handgrip strength, perceived pain level,
level of disability, and quality of life. All studies measured the
outcomes immediately after the treatment. One study provided
an additional three-month follow-up measurement [9], and one
study provided a six-month follow-up measurement [10].
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Table 1: Study characteristic of the included studies.

Au-
Age . .
thors S le si Di is | Intervention of Intervention of Evalu-
) / Study De- ample size (meantSD) Genderin | Coun- 1agnosis . ]
Publica- . A experimental Comparator(s) ation Out comes
) sign percentile try .
tion group(s) group timing
year
ILT°
| First 4 sessions:
Female: 4W 6)/cm? in
74.19% ) 1. Hand
75s (analgesic o st th
Total effect) grip streng
| Male:
sample:
P 25.81% 2. Per-
=65 Lir47.5:89 Later 6 ses- ived pai
. T . sions: 6W/cm? | LEbbandage:Wear Post- celved pain
Randomized Unilateral =~ .
[8] . ) HILT°group: Turkey 100-150J in 30 bandages for 6 treat-
clinical trial 31 Ban- LE® (biostimulati K X 3. Level
n= jostimulation weeks men
dage:45.6+7.3 LE™ of disability of the
effect)
bandage: elbow
Bandage
group: n=34 Female: o —Tl.'eztnlﬁgnt 4. Quality
70.59% Ferog: tUses: of life
sions in 2 weeks
Male: (5days/week)
29.41%
HILT:
Female: Type of laser:
0,
43.33% pulsed Nd:YAG*
laser therapy,
Male: 1064nm
56.67%
Total 1. Hand
1,275)/15- Sham: Placebo .
sample: miin ion in 3 grip strength
n=91 HILT: 32.6 %
+10.9 Sham: phases: Post- 2. Per-
HILT : treat t ived pai
Randomized group R 1st phase:625) @ Brace:Use lateral reatmen celved pain
n=30 Sham: Female: Unilateral i and
[9] controlled Turkey in total counterforce brace .
X 33.4+11.2 45.16% LE® 3. Quality
trial for 4 weeks .
Sham group: 2nd bh 55 3 months of life
n ase:
n=31 Brace: 33.6%- Male: .p total follow up
9.8 54.84% intota 4, Com-
Brace group: mon extensor
group 3rd phase: 625 J .
n=30 K tendon thickness
in total
Brace:
Treatment pe-
Female: riod: 15 sessions
50% in 3 weeks
Male: 50%
Type of
Total .
| laser:Elettronica
sample: Pagani, Italy,
n=45 808 and 915nm
| HILT*+ ultrasound 1 Hand
_ . an
HILT'+ultras Total Each session: 5J/ and i
und group: R R grip strength
sample: cm? for 5 min Post-
) ) ultrasound
Randomized n=15 Bilateral or treat- 2. Per-
Total sample: Female: R Total energy/ only:Dose of ultra- . .
[10] controlled Egypt | unilateral I ment and ceived pain
. 44.9+7.3 53.33% session: 960)J sound= 1.5 W/cm?
trial HILTgroup: LE® ) 6 months
for 5 minutes, at a
Male: Total area frequency of follow up | 3. Level
n=15 : - q Y of disability of the
46.67% treated/session:
elbow
9cm? 3MHz
ultrasound
roup:
group Treatment pe-
n=15 riod: 12 sessions
in total
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First 4 ses-
sions 4W 6J/
cm?in 75s 1. Hand
grip strength
Total Later 6 ses-
° al Turk sions: 6W 2. Per-
sample: urkey ) )
100-150J d
Quasi ex- Total Bilateral or X / Post- celved pain
R Total sample: . cm?in 30s for
[19] perimental sample: Female: unilateral- . N.A. treat-
47.2+9.7 12 min 3. Level
study n=30 73% LE® ment N
of disability of
Male: 27% Trer?\tment the elbow
period: 10
sessions in 2 4. Qual-
weeks ity of life
Type of laser:
BTL-6000,
Ince., Green-
ville, 12W,
HILT: 1064 nm . g
| LT - han
Females: First three grip strengt
70% - ]
Total sessions: 8W, Type of laser: 5 p
sample: 6J/cm?in 75s | gallium aluminum " . er
Males: . - ceived pain
n=60 30% (analgesic arsenide infrared
) HILT*:45.4+10.3 ’ . effect) diode laser, 904nm Post-
Randomized Unilateral Level
[11] linical trial HILT*group: Turkey LEb treat- ¢ disability of
clinical tria of disability o
n=30 LILT* :43.1+-8.3 Lateral six Dosage:240MW, ment v
. . the elbow
LILT: sessions: 6W, | 2.4 J/cm?in 30s
LILT® group: —' 120to 1501/ 4 Qual-
n=30 cm?in 30s | Treatment period: o .
Females: biostimul 9 sessions in 3 ity of life
77% (biostimula-
tor effect) weeks
Male: 23%
Treatment
period: 9
sessions in 3
weeks
Type of laser: LILT:
MLS Laser,
Model M6 Type of laser:
(ASA), 25 W,
808nm AL170 Model pro-
cured from Novin
Total energy: Company
Total 272.4)in5
sample: 30 cm diameter | Total energy, 808 1 Per-
Total sample treatment nm Post - d pai
- n
Randomized | HILT’group:  (min. age to Unilateral region M
[12] . R N.A. Iran . treat-
clinical trial n=15 max. age): 32 LE® Energy density:
ment | 2. Ten-
to 67 Energy den- d
erness
LILT® group: sity: 13.89 8 J/cm?with
n=15 J/ cm? with
a 700-hertz 250-Hertz fre-
frequency for quency
3 mins
for 4 minutes
Treatment
Qeriod;]_() Treatment pe-
sessions riod:10 sessions

Outcome

MD? (Cl)

Perceived pain

MD=-0.7; 95% CI -1.31 to -0.09

Level of disability

MD =-3.70; 95% CI -10.80 to 3.40

Grip strength

MD=4.5; 95% CI -0.63 to 9.63

High intensity laser therapy; PLateral epicondylitis ; ‘Low intensity laser therapy ; “Nd: YAG=neodymium-doped yttrium aluminium garnet; ¢incorporated;
Table 2. Combined therapeutic effect of HILT and ultrasound on LE.

?mean difference
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Table 3a: Effect of HILT? compared to other comparators for LE® [8-12].

Quality assessment Ne of patients Absolute
Neof ' Study  Riskof |\ nsist Indirect Imprecision  Oth iderations | HILT® oth t Effect Qualtty
nconsistenc ndirectness | Imprecision er considerations @ | other comparators
studies design bias v P P (95% C1)
Outcome: Mean difference in pain intensity between HILT?and comparators
MD 0.65
lower
randomized
5 . serious serious not serious | not serious none 150 155 (-0.98 lower ®000
trials Low
t0 0.33
lower)
Outcome: Standardized mean difference in grip strength between HILT?and comparators
-SMD 0.22
higher
randomized
5 . serious serious not serious | not serious none 120 124 (0.03 lower ®000
trials Low
to 0.48
higher)
Outcome: Standardized mean difference in score of disability between HILT? and comparators
SMD 0.25
higher
randomized
3 ] serious serious not serious | not serious none 75 79 (0.56 higher ®e00
trials Low
to 0.07
higher)
Outcome: Standardized mean difference in score of physical quality of life between HILT? therapy and comparators
-SMD 0.49
higher
randomized
3 . serious serious not serious | not serious none 44 47 (0.07 higher ®000
trials Low
t0 0.91
higher)
Outcome: standardized mean difference in score of mental disability between HILT?and comparators
-SMD 0.03
lower
randomized
3 . serious serious not serious | not serious none 46 48 (0.43 lower ®000
trials Low
to0 0.38
higher)
2High-intensity laser therapy; "Lateral epicondylitis
Table 3b: Short term HILT outcome measurement compared to long term HILT* measurement for LE® [9,19].
Quality assessment Ne of patients
Absolute
short lon .
Ne of Study desi Risk of | st indirect | . Other consider- . . 8 effect Quality
u esign nconsistenc ndirectness mprecision erm erm
studie v g bias v P ations (95% C1)
HILT? HILT®
Outcome: Mean difference in pain intensity between short-and-long term effect of HILT®
SMD 0.98
randomized trials lower
. | very ) ) . o000
2 and quasi-experi- i very serious not serious not serious none 30 30 (1.97 lower
serious Very low
mental study t0 0.01
higher)
Outcome: Standardized mean difference in grip strength between short- and long-term effect of HILT*
SMD 0.26
. . higher
randomized trials | very . X . OO0
2 . X . very serious not serious not serious none 15 15 (0.25 lower
and clinical trials | serious Very low
to 0.77
higher)

*High-intensity laser therapy; ®Lateral epicondylitis
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Table 3c: Combined effect of HILT? and ultrasound for LE® [10].

Quality assessment Ne of patients Absolute
) Study Risk of i . . effect Quality
Ne of studies ) B Inconsistency = Indirectness | Imprecision = Other considerations = HILT® ultrasound (95% CI)
design bias o
Outcome: Combined therapeutic effect of HILT°and ultrasound on perceived pain
MD-0.7
lower
randomized extremel
1 . serious N.A. not serious . v none 15 15 (1.31 EBOOO
trials serious Very low
lower to 0.09
lower)
Outcome: Combined therapeutic effect of HILT>and ultrasound on level of disability
-MD 3.7
lower
randomized extremel
1 . serious N.A. not serious . v none 15 15 (10.08 ®000
trials serious Very low
lower to 3.4
higher)
Outcome: Combined therapeutic effect of HILT? and ultrasound on level of grip strength
-MD 4.5
domied . | higher a000
randomize extreme
1 . serious N.A not serious i v none 15 15 (0.63
trials serious Very low
lower to 9.63
higher)
2High-intensity laser therapy; "Lateral epicondylitis
Table 3d: Effect of HILT *compared to LILT for LE?[11,12].
Quality assessment Ne of patients
Absolute
. . LILT® ffect Qualit
Ne of Study desi Risk of Inconsistenc Indirectness Imprecision Other consider- HILT e vy
u ign i i recisi 2
studies v & bias v P ations (95% C1)
Outcome: Mean difference in pain intensity between HILT?and LILT
MD 0.57 lower
randomized
2 i serious serious not serious Serious none 44 45 (1.18 lower to ®000
trials . Very low
0.03 higher)

*High-intensity laser therapy; "Lateral epicondylitis: ‘Low-intensity laser therapy

Figure 1: Prisma flow chart.
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Figure 2A: Risk bias summary graph. Figure 2B: Risk bias summary graph.
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In six of the studies involving 305 participants, the
participants’ perceived pain level was measured by a continu-
ous 10cm visual analogue scale [8-12]. As shown in Figure 3, it
shows that HILT significantly reduced pain comparing with the
comparators including LILT, ultrasound, splinting, placebo and
bandage (WMD: -0.65; 95% CI -0.98 to -0.33; p<0.001). A trial
revealed that there was no WMD when comparing the HILT’s
pain-relieving effect with that of splinting (WMD=0; CI -0.61 to
0.61; p>0.99) [10]. Significant WMD was noted in the trail com-
paring HILT to ultrasound (WMD = -1.5; 95% Cl -2.38 to -0.62;
p=0.001) [10] and placebo (WMD = -0.9; 95% Cl -1.57 to -0.23;
p=0.009) [9]. As to the subgroup analysis, WMD from two stud-
ies [11,12] show that there was not significant mean between
HILT and LILT (WMD=- 0.57; 95% Cl -1.18 to 0.03; p=0.063). Due
to the presence of heterogeneity (1>=34.57%, p=0.177), a fixed-
effect model was adopted.

Study name Outcome Statistics for each study Std diff in means and 95% Cl
Std diff Lower Upper
inmeans limit  limit p-Value

Fekrietal, 2019 HILTv. LT 0.198 -0.519 0915 0.589

Kaydok et al., 2020 HILT v. LILT 0.388 -0.127 0903 0.140

Ali et al., 2021 HILT v. US 0492 -0234 1218 0.184

Dundar et al., 2015 HILT v. Splinting 0.014 -0492 0520 0.957
Sali et al, 2016 HILT v. Bandage 0.161 -0.326 0649 0.516
0223 -0.029 0476 0.082

-4.00  -2.00 0.00 2.00 4.00

Favour comparators  Favours HILT

Figure 4: SMD in grip strength between HILT and comparators.

The grip strength was measured by dynamometers in
the studies. As shown in Figure 4, in five trials involving 244
participants, the pooled SMD indicated that the HILT’s effect on
increasing the grip strength did not significantly differ from the
comparators including LILT, ultrasound, splinting and bandage
[8-12] (SMD=0.22; 95% CI -0.03 to 0.48; p=0.082). Neverthe-
less, all the included studies revealed that HILT showed a high-
er therapeutic effect than comparators on improving the grip
strength though the SMD was not statistically significant. Due
to the absence of heterogeneity (1>=0%, p=0.801), a fix-effect
model was adopted.

Study name Outcome Statistics for each study Std diff in means and 95% Cl
Std diff Lower Upper
inmeans limit  limit p-Value

Fekrietal, 2019 HILT v. LILT 0.198 -0.519 0915 0.589

Kaydok et al., 2020 HILT v. LILT 0.388 -0.127 0.903  0.140

Ali etal., 2021 HILTv. US 0492 -0234 1218 0.184

Dundar et al., 2015 HILT v. Splinting 0.014 -0.492 0520 0.957
Sali et al, 2016 HILT v. Bandage 0.161 -0.326 0.649 0516
0223 -0.029 0476 0.082

-400 200 000 200 4.00

Favour comparators  Favours HILT

Figure 5: SMD in score of disability between HILT and comparators.

Disabilities of the Arm, Shoulder and Hand (DASH) and
quick disabilities of the arm, shoulder and hand questionnaire
(Quick DASH) were used in order to measure the disability of
participants. As shown in Figure 5, in three studies involving
154 participants, the pooled SMD indicated that the HILT’s ef-
fect on improving disability was not significantly higher than
the comparators including LILT, ultrasound and bandage (SMD,
0.25; 95% CL-0.56 to 0.07; p=0.129) [8,10,11]. Nevertheless,
all the included studies revealed that HILT therapy showed a
higher therapeutic impact than comparators on improving the
disability though the SMD was not statistically significant. Due
to the absence of heterogeneity (1°=0%, p=0.830), a fix-effect
model was adopted.

Study name Qutcome Statistics for each study $Std diff in means and 95% CI
Std diff Lower Upper
inmeans limit limit p-Value

Akkurtetal., 2016 Measure at 6th month  0.522 -0206 1250 0.160
Dundar etal., 2015 Measure at 3rdmonth ~ 0.006 -0.709 0.722  0.986
0260 -0250 0770 0.318

=

-2.00 -1.00 0.00 1.00 2.00

Favours shortterm  Favours long term
Figure 6: SMD in the score of quality of life between HILT and com-
pa rators.

The sub-items of the Short Form (36) Health Survey were
used in order to measure the participants’ quality of life in the
mental and physical aspects. As shown in Figure 6, in three stud-
ies involving 184 participants, the pooled SDM indicated that
the HILT effect on increasing quality of life was not significantly
higher than the comparators including LILT, splinting and ban-
dage (SMD: -0.22; 95% Cl -0.07 to 0.51; p=0.138) [8,9,11]. How-
ever, HILT could significantly improve participants’ quality of
life in the physical aspect compared to the comparators (SMD:
0.49; Cl 0.07 to 0.91; p=0.023), while there was no significant
mean difference noted in the mental health aspect (SMD: -0.03;
Cl-0.43 to 0.38; p=0.903). Due to the absence of heterogeneity
(1>=12.33%, p=0. 336), a fix-effect model was adopted. In addi-
tion, as shown in Table 2, the study also involved 30 participants
to compare the combined effect of HILT and ultrasound with
HILT alone [10]. The combined therapeutic effect was larger
than the therapeutic effect of HILT alone in the aspect of pain
relieve (MD=-0.7; 95% Cl -1.31 to -0.09), DASH score (MD=-
3.70; 95% Cl -0.80 to 3.40) and grip strength (MD=4.5; 95% ClI
-0.63 t0 9.63).

Study name Outcome Statistics for each study Std diff in means and 95%ClI
Std diff Lower Upper
inmeans limit  limit p-Value

Kaydok et al., 2020 HILT v. LILT 0.138 -0.649 0373 059

Alietal., 2021 HILT v. US 0408 -1.131 0315 0269

Salietal, 2016  HILTv.Bandage -0270 -0.758 0.219 0279

0246 0563 0.072 0129

200 100 000 100 200

Favours HILT  Favours comparators

Figure 7: WMD in pain intensity pain between short term and long-
term effect of HILT.

As shown in Figure 7, two trials involving 60 participants
compared the long-term effect of HILT on pain relief (measured
at 3" or 6" month after the intervention) to the short-term ef-
fect of HILT (measured immediately after two to three weeks of
intervention) [9,19]. Results indicated that no SMD was found
between the overall short- and long-term effect of HILT (WMD
=-0.98; Cl -1.97 to 0.01; p=0.052). However, in the trial measur-
ing the pain at the 6" month [19], it had a much higher WMD
(WMD = -1.94; 95% CI -3.42 to -0.46; p=0.010) on pain relief
than the trial measuring at the 3 month (WMD= -0.70; 95% ClI
-1.53 to 1.13; p=0.769) [9]. Due to the presence of heterogene-
ity (1?=65.92%, p=0.087), a random-effect model was adopted.

Group by Study name Outcome Statistics for each study Std diff in means and 95% CI
Stibgroup Stddiff Lower Upper
inmeans limit  limit p-Value
mental Kaydok stal. 2020HILT v. LILT -0.189 0917 0518 0587
mental Dundaretal, 2015 HILT v. splinting ~ 0.084 0621 078 0816
mental Sailetal 2016 HILTv.bandage  0.030 -0653 0713 0931
mental -0.025 0430 0380 0903
physical Kaydok etal, 2020 HILT v. LILT 0744 -000¢ 1497 0053
physical Dundareta., 2015 HILT v.splining ~ 0.027 -068¢ 0742 0942
physical Sailetal, 2016 HILTv.bandage 0712 0004 1428 0051
physical 0486 0066 0908 0023
Overall 0221 0071 0512 0138

200
Favour HILT  Favour comparators

Figure 8: SMD in grip strength between short- and long-term effect
of HILT.
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As shown in Figure 8, two trials involving 60 participants
compared the long-term effect of HILT on grip strength (mea-
sured at three or six months after the intervention) to the short-
term effect (measured immediately after two to three weeks of
intervention) [9,19]. Results indicated that no significant SMD
was found between the overall short and long-term effects of
HILT on increasing grip strength (SMD=0.26; 95% CI -0.25 to
-0.77; p=0.318). However, in the trial measuring grip strength
at the 6™ month [19], it had a higher SMD (SMD=0.52; 95% ClI
-0.21 to 1.25; p=0.160) on increasing grip strength when com-
pared to the trial which measured the grip strength at the 3™
month (SMD=0.006; 95% CI-0.71 to 0.72; p=0.986) [9]. Due
to the absence of heterogeneity (1>=0%, p=0.322), a fix-effect
model was adopted.

The summarized findings and judgment detail of the GRADE
approach are shown in Table 3a, 3b,3c, and 3d. For the out-
comes which compare the effect of HILT to other comparators
for LE, the overall quality is “low” [8-12]. The reason to down-
grade the evidence is that the limitation of the study design
contributes to the ROB. Also, the inconsistent method of HILT
application between studies further downgrades the evidence.
For the outcomes which compare the short-term and long-term
effects of HILT on epicondylitis, the overall quality is “very low”
[9,19]. The degradation is mainly contributed by the small sam-
ple size, severe limitations in the study design of one study, and
serious heterogeneity between studies. As to the outcome of
the combined therapeutic effect of HILT with ultrasound or low
laser intensity therapy, the overall quality is “very low” [10]. It
is because evidence provided by limited studies susceptible to
impreciseness.

Discussion

Four major outcomes were examined in this review to assess
the clinical efficiency of HILT. The overall effect of HILT on pain
relief was significantly more effective than the comparators.
This result was consistent with the finding of the other review,
in which HILT also significantly reduced pain in musculoskeletal
disorders compared to the control group [13]. Some studies in-
vestigated the mechanism of HILT on pain relief. They suggested
that HILT could stimulate the release of beta-endorphins and
serotonin which contributed to the modulation of pain [8,20].
In addition, HILT could help to increase blood flow, lymphatic
drainage and produce a photothermic effect [8,21]. This effect
could increase cell metabolism and facilitate collagen synthesis
within the injured tendon. As a result, it could help promote
recovery and pain relief in patients with lateral epicondylitis [8].

No significant MD was detected in the outcome of grip
strength and level of disability on the elbow although all includ-
ed studies revealed that HILT had a higher therapeutic effect
than the comparators. In terms of the quality of life, the overall
SMD difference was not significant. However, HILT had a signifi-
cantly higher effect on improving participants’ quality of life in
the physical aspect than the comparators.

Overall, this review indicated that HILT had a significantly
superior therapeutic effect in the aspect of pain relief and im-
proving quality of life in the physical aspect for patients with
LE. Nevertheless, as the evidence of the outcomes has a “low”
quality, clinicians are weakly recommended to adopt the HILT to
reach the discussed outcome.

No significant MD was detected between HILT and LILT al-
though the therapeutic effect of HILT in all outcomes was higher

than the baseline data. Two meta-analyses reported that LILT
had a limited effect on the management of LE [22,23], while
two reviews suggested positive therapeutic effect of HILT on
the musculoskeletal disorders [13,24]. As this outcome has a
“very low” quality of evidence, the therapeutic effect difference
between HILT and LILT on LE requires further study to confirm.

A study suggested that co-intervention could have an addi-
tional beneficial effect on the management of musculoskeletal
disorders including LE [24]. As shown in Table 2, an included
study revealed that the combined therapeutic effect of both ul-
trasound and HILT was higher than the therapeutic effect of HILT
alone in the aspect of pain, disability level and, grip strength al-
though ultrasound alone performed the worst among the com-
parators. As the outcome of the combined therapeutic effect
of ultrasound and HILT has a “very low” quality, further study
with high quality is needed to further investigate its clinical sig-
nificance.

The outcome of the long-term effect of HILT on LE has a “very
low” quality, so it is only preliminary results that imply the di-
rection of future research. The preliminary result revealed that
the trial measuring outcomes in the 6" month after the inter-
vention had a greater therapeutic effect on pain relief and grip
strength than a study measuring outcomes in the 3™ month [9].
Therefore, apart from evaluating the outcomes in short term,
further research should have a longer follow-up time to exam-
ine the effect of HILT on LE in long term.

Due to the limited primary study available, this study in-
volved analysis of six experimental studies and not all of it was
randomized controlled trial. The causal effect of the HILT on LE
might not be explored in details, as there was no standard guide
on the application of high-intensity laser therapy. As shown in
(Table 1), the usage of HILT involved various parameters includ-
ing the dosage, frequency, and total power. The heterogeneity
in these treatment parameters might affect the reliability of the
meta-analysis. Also, the sample size in some subgroup analyses
was relatively small. This might lead to sampling error. As con-
cluded in the methodological appraisal of studies, some ROB
were identified which included selection bias, performance bias
and detection bias. These might potentially affect the validity
of the systematic review. To ensure the quality of evidence in
further studies, these biases should be guarded and avoided.

The current study is the first to specifically evaluate the ef-
fects of HILT on LE through concluding the best available evi-
dence in the database. For better generalization, the perfor-
mance of HILT was quantified by comparing its effect with the
other comparators through meta-analysis. Also, the quality of
evidence of the outcomes is assessed by the GRADE approach,
thus providing an objective view of the effectiveness of HILT. All
these would provide clinically important information to indicate
further studies and clinical application of HILT.

Conclusion

It was demonstrated that HILT had a superior therapeutic ef-
fect in the aspect of pain relief compared to the comparators
(LILT, ultrasound, splinting, and bandage) in the pooled analysis.
However, the quality of evidence of this outcome is “low”. Also,
the HILT improves the quality of life in the physical aspect for
patients with LE. This outcome has a “low” quality of evidence.
No significant MD was detected in the outcome of grip strength
and level of disability on the elbow although all included studies
revealed that HILT had a higher therapeutic effect than the com-

Submit your Manuscript | www.austinpublishinggroup.com

Phys Med Rehabil Int 10(1): id1210 (2023) - Page - 08



Austin Publishing Group

parators (LILT, ultrasound, splinting, and bandage). The result
of HILT versus LILT, the long-term impact of HILT, and combined
therapeutic effect of ultrasound and HILT provides a direction
for future research. As limited high quality randomized con-
trolled trial is included in this systematic review, further studies
on the clinical application of the HILT are warranted.
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