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Abstract

Introduction. Peripheral nerve lesions (PNLs) are highly prevalent among humans and lead to severe and long-term physiological
and functional disabilities. This systematic review assessed low-level laser therapy (LLLT) on PNL patients as a safe conventional
intervention.

Methods. PubMed, Google Scholar, the Physiotherapy Evidence Database (PEDro), Scopus, Egyptian Knowledge Bank, and
Cochrane Central databases were searched for relevant articles published between 2007 and 2024 (last search update: July 1%, 2024).
Two independent authors reviewed the data extracted from the included articles to evaluate variability, while the PEDro scale
assessed methodological quality. Variables and outcomes assessed included pain intensity [visual analogue scale (VAS)], sensory
nerve conduction velocity (SNCV), and compound motor action potential [assessed by electromyography (EMG)]. For the meta-
analysis, a random-effects model was applied using mean difference (MD) with 95 % confidence intervals (Cls).

Results. The initial search yielded 1539 articles, of which only eight were included in this review. The results of the included studies
revealed evidence of positive effects of laser therapy in PNL patients, with pain intensity (p = 0.02) treated more effectively than
SNCV (p = 0.01). However, no effect on compound motor action potential was found (p = 0.56). The data analysis derived pooled
MD values for pain intensity (Z = 2.38), SNCV (Z = 2.59), and compound action potential (Z = 0.58).

Conclusions. The evidence supports that LLLT benefits PNL patients by reducing pain intensity and improving sensory electro-

physiological outcomes, but no improvements were found for motor electrophysiological outcomes.
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Introduction

Peripheral nerve lesions (PNLs) are a group of distinct dis-
orders that can be caused by car accidents, falls, work acci-
dents, household accidents, and penetrating trauma. Seddon
and Sunderland made the first classification of nerve injuries,
which is still used today and is still correct. The three main
types of nerve injuries are neuropraxia, axonotmesis, and
neurotmesis [1].

PNLs can occur symmetrically throughout the body, such
as polyneuropathy in single nerves or mononeuropathy in mul-
tiple. Polyneuropathy usually occurs secondary to diseases
such as leprosy, human immunodeficiency virus (HIV) infec-
tion, Guillain-Barre syndrome, rheumatoid arthritis, chemo-
therapy, and diabetes mellitus, while mononeuropathy affects
a discrete nerve and results in local syndromes such as carpal
tunnel syndrome, cubital tunnel syndrome, and tarsal tunnel
syndrome [2, 3]. PNL diagnostic procedures typically require
electromyography (EMG), a nerve conduction study (NCS),
or specific laboratory investigations to confirm the diagnosis [4].

Low-level laser therapy (LLLT) reportedly activates nerve
cells, improves nerve cell energy use, and accelerates nerve
sprouting processes. Researchers found that using laser

therapy to treat damaged nerves had instant protective ef-
fects, including enhanced nerve function, reduced scar tissue
at injury sites, less degeneration of the corresponding spinal
cord motor neurons, and substantially more axonal growth
and myelinisation. In addition, applying laser therapy directly
to the spinal cord improved the function of damaged periph-
eral nerves [5].

LLLT has been shown to cause immediate nociceptor
blockade (pain relief) and accelerated self-healing. In addi-
tion, LLLT can enhance fibroblast proliferation and neovas-
cularisation, promote angiogenesis, and increase collagen
synthesis to aid acute and chronic wound healing [6].

Evidence-based practice entails the deliberate use of var-
ious information sources and the best available evidence,
such as published research, along with clinical judgement
and patient values and preferences [7] (as determined by a
systematic search for and critical appraisal of the evidence
most related to answering a clinical question) [8, 9].

Laser therapy may have effects on peripheral nerve regen-
eration, though more studies are needed to support this.
Therefore, this systematic review investigated the effects of
LLLT on PNL regeneration.

Correspondence address: Mahmoud S. El Fakharany, Department of Physical Therapy for Pediatrics, Faculty of Physical Therapy,
Cairo University, 7 Ahmed El Zaiat Street, Bein El Sarayat, Giza, Egypt, Egypt, e-mail: mahmoud.samier@pt.cu.edu.eg;

https://orcid.org/0000-0002-3943-4469

Received: 04.01.2024
Accepted: 05.09.2024

Citation: Rashad UM, Badawy MS, Fahmy AA, El Fakharany MS, Elsherif AA. The effect of low-level laser therapy on peripheral nerve lesions:
a systematic review. Physiother Quart. 2025;33(3):26-33; doi: https://doi.org/10.5114/pq/192990.


https://orcid.org/0000-0001-6122-2748
https://orcid.org/0009-0005-1161-7086
https://orcid.org/0009-0003-0681-2974
https://orcid.org/0000-0002-3943-4469
https://orcid.org/0000-0001-7449-9893

Physiother Quart 2025, 33(3)

U.M. Rashad, M.S. Badawy, A.A. Fahmy, M.S. El Fakharany, A.A. Elsherif

The effect of low-level laser therapy on peripheral nerve lesions: a systematic review

If the study demonstrates that LLLT is as safe as conven-
tional physiotherapy for sensory nerve regeneration and pain
intensity treatment, LLLT could help PNL patients and im-
prove their quality of life.

Objective

This review systematically examined the impact of laser
therapy on pain intensity and sensory and motor nerve re-
generation in PNL patients compared to a placebo or surgi-
cal intervention.

Subjects and methods
Data sources and literature search strategy

Two independent authors performed a systematic liter-
ature search in PubMed, Scopus, Physiotherapy Evidence
Database (PEDro), Cochrane, Google Scholar, and Egyptian
Knowledge Bank (EKB) databases from 2007 to 2024 using
the keywords “LASER?”, “low-level laser therapy”, “laser ther-
apy”, “phototherapy”, “photo-biomodulation”, “peripheral nerve
injury”, “carpal tunnel syndrome”, “brachial plexus lesion”,
and “nerve repair”, with the Boolean operators, “OR” and
“AND”. The next algorithm contained the Medical Subject
Headings (MeSH) and keywords, ((“LASER” OR (“low-level
laser therapy”[MeSH term])” OR “light therapy [MeSH term]”
OR “laser therapy” [MeSH term] OR “photo therapy [MeSH
term]” OR “photo-biomodulation” [MeSH term])) AND ((“post-
surgical [“median\ulnar\radial nerve repair”] OR (“post-sur-
gical peripheral nerve repair”) AND “peripheral nerve [“injury”
OR “lesion” [MeSH terms]) OR “neuropathy” [MeSH term])
AND *“carpal tunnel syndrome” AND “cubital tunnel syndrome”
AND “tarsal tunnel syndrome” AND (“brachial plexus” OR
“sacral plexus” OR “lumbar plexus” AND ((“tibial\Sciatic\sural\
peroneal nerve”)) (“cut” OR “repair” [MeSH terms])) AND
(“randomised clinical trial” OR “experimental study” [MeSH
terms]) [10].

After the search, a number of articles were retrieved from
each database and downloaded in the RIS or BIB formats.
The files were analysed with the Mendeley Desktop tool, de-
veloped for the preliminary selection of abstracts and titles
articles (https://www.mendeley.com) [11].

Studies were included if they were published in English
and excluded if they had a PEDro score of less than five. Also,
the reference lists of the included studies were manually
searched to account for any missed records.

” o« ” o«

Table 1. Population, intervention, comparison, and intervention
format and search keywords

PICO Definition Search keywords
Participants PNI penpheralI nerve '”J“Ty
nerve lesion or repair
Intervention laser therapy laser and phototherapy
. a placebo or another
Comparison . ) not set
intervention
CMAP
Outcome VAS not set
NCV
. clinical trial or
Study design RCT experimental study

CMAP — compound motor action potential, NCV — nerve conduction
velocity, PNI — peripheral nerve injury, RCT — randomised controlled
trial, VAS - visual analogue scale

Screening and filtration

Two authors screened the titles and abstracts of articles
against pre-specified eligibility criteria, followed by full-text fil-
tration of the eligible articles to determine the included articles.
Any conflicts were resolved after discussion with the senior
author.

The main variables of interest were pain intensity and sen-
sory nerve regeneration in PNL patients treated with laser
therapy, while motor nerve regeneration changes were a sec-
ondary outcome.

Quality assessment

The PEDro scale, a reliable instrument for evaluating RCTs
[13], assessed study bias and quality [14]. Each evaluator per-
formed independent assessments, with any disagreement
discussed until a consensus was reached. RCTs with a PEDro
scale score < 5 were classified as low quality, while articles
with scores > 6 were considered high quality. Total PEDro
scores are presented in (Table 2).

Table 2. Risk of bias assessment of the included studies

Study 112(3(4(5|6|7|8]|9(10[11| Total

Rochkind et al., 2007 [15] |11 ]1[1]1

11|11 (1] 9/10

0
Shooshtari et al., 2008 [16] |1 [0|0 |1 [0|0|0|1[1|1]1| 5/10
Eligibility criteria 0

-
-
-
-
-

Yagci et al., 2009 [17] 11|11 (1| 9/10

a
-
-
a
a
a
-
-
a
a
-

Fusakul et al., 2014 [18] 10/10

For the current systematic review, a clinical question was

formulated using the Population, Intervention, Comparison,

-
-
o
-
o
-

Zoheiry et al., 2019 [19] 1{1(1[1| 7/10

and Intervention (PICO) framework (Table 1) [12]. PICO com-

prises data collection, primary and secondary outcomes, treat- Elgendy et al, 2020 [20] T 9/10

o | o | o
-
—_
—_
—_

ments administered, comparative treatments, and demo-

. . . . . Atiaa et al., 2021 [21 11|11 (1]0
graphic variables. Inclusion criteria were (1) randomised [21]

111]1(1] 810

controlled trial (RCT) articles, (2) articles published in English, Nalbant et al., 2022 [22] 11|11 [1|{1[1]|1|1[1[1]10/10

(3) LLLT as an intervention, compared to either a placebo or
another intervention, (4) patients of any age who had PNLs
assessed for sensory or motor nerve regeneration through
EMG or NCS, and pain. The exclusion criteria were (1) articles
published in a non-English language, (2) case reports, cross-
sectional, cohort, case-control, case series, case studies, and
reviews, (3) no LLLT intervention, (4) participants were not
PNL patients, (5) in vitro or animal studies, and (6) outcomes
assessed were not EMG or NCS and pain. 27

The PEDro scale scores: (1) eligibility requirements, (2) random assign-
ment, (3) covert allocation, (4) baseline similarity, (5) participant blinding,
(6) therapist blinding, (7) assessor blinding, (8) intention-to-treat analysis,
(9) assessments of at least one major outcome from at least 85% of
participants initially assigned to groups, (10) comparison of groups,
and (11) point measurements and variability measures

A score of 1 indicates “yes”, 0 indicates “no”, and the highest

possible score is 10 (criterion 1 is not included in scores)
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Statistical analysis

Review Manager (RevMan) version 5.4.1 (The Nordic
Cochrane Centre, The Cochrane Collaboration, Copenhagen,
Denmark, 2021) was used to examine data from the included
studies and perform the meta-analysis. Measures of contin-
uous effects were presented as mean difference (MD) with
95% CI. A random-effects model was employed due to sig-
nificant heterogeneity.

Results
Study selection

The initial search of six databases identified 1539 articles,
of which 37 full texts were assessed, with eight articles in-
cluded in the review and meta-analysis.

Most studies published in the current decade originated
from five countries, with eight RCTs including a total sample
of 397 participants (199 in experimental groups and 198 in
control groups). After reading the titles and abstracts, articles
that potentially fit the inclusion criteria were selected for full-text
review. When there was disagreement between the reviews,
a senior reviewer was brought in to help reach a decision.
Figure 1 shows the Preferred Reporting ltems for Systematic
reviews and Meta-Analyses (PRISMA) flowchart used [23].

Data extraction
Study characteristics

The information extracted from the eight eligible articles
included reference name, population (number and age), ex-

perimental group health condition and intervention, control
group intervention, intervention outcomes (frequency or du-

ration), and results. Table 3 provides a comprehensive sum-
mary of the information extracted.

Study designs

Six studies were double-blind RCTs [15-20], and one was
a single-blinded RCT [21].

Participants

All participants were adults with carpal tunnel syndrome
[20-22, 16, 17], ulnar nerve entrapment [19], traumatic nerve
injury [15], or diabetic neuropathy [21].

Interventions

In all studies, the experimental group received laser ther-
apy treatment, with the intervention time ranging from 5 to
15 min at a frequency of three times per week, except for one
study [15] in which the patients received 180 min/day across
the whole peripheral nerve and two hours on corresponding
spinal regions for 21 days. Meanwhile, the control groups
received a placebo treatment, splint, or pharmaceutical in-
tervention.

Outcome measures

The studies included in this review measured pain inten-
sity using the visual analogue scale (VAS), nerve conduction
velocity (NCV), and compound motor action potential (CMAP).
The means of study and control groups and the differences
reported are summarised in Table 4.

Three RCTs with ratings above six on the PEDro scale are
the reason for the results of the studies being considered
strong (kappa coefficients of 0.90 for consensus generated by
two evaluators and inter-rater agreement for PEDro = 81%)).

[ Identification of studies via databases and registers }

c
S
=

©

o
E
=

c

(7]
kel

Records identified from databases
(n =1539):

¢ PubMed (n = 291)

¢ Scopus (n = 216)

¢ Cochrane (n = 198)

* Google Scholar (n = 355)

* PEDro (n =312)

* Egyptian Knowledge Bank

Records removed before screening:

* duplicate records removed
(n=117)

* records marked as ineligible by
automation tools (n = 0)

* records removed for other reasons
(n=0)

(n=167)
|

[

Records screened > Records excluded
(n=1422) (n=1385)
v
o
=
S Reports sought for retrieval Reports not retrieved
o (n=0) (n=0)
o
’ I
Reports excluded (n = 29):
Reports assessed for eligibility N dﬁferentxoultjcomé (n= 1)5)
(n=37) * not RCT (n=6)
— e animal study (n = 4)
* Current study (n=3)
v
3
] Studies included in review (n = 8)
° Reports of included studies (n = 0)
(<

Figure 1. A flowchart of articles selected using the Preferred reporting items

for systematic reviews and meta-analyses criteria
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Table 3. Summary of the included studies

Author Age (,;ears) c::;lttiZn Inte;:]vzrétlon Int?;vgrénon QOutcomes Frequency\duration Results
Rochkind | 18 incomplete laser splint CMAP laser 180 min/day Laser use can
et al. 10 laser PNI at + splint Motor Function to peripheral nerve substantially enhance
2007 8 placebo different Sensory Scale and 2 hrs/day to nerve function, leading
[15] 20-74 levels for corresponding spinal to a full functional
at least segments recovery
6 months 21 days
780 nm
Shooshtari | 80 CTS laser placebo VAS laser at dorsum of Laser therapy for the
etal. 40 laser NCV hand and palm treatment of CTS
2008 40 placebo 5 session/week paresthesia and numbness
[16] 30-70 15 session was beneficial, with
785 nm patients reporting
increased grip strength
and electrophysiological
improvements as
a result of treatment
Yagci 45 CTS laser placebo CMAP laser + splint Laser can be
et al. 24 control Motor Function where median nerve used to decrease pain
2009 21 laser Sensory Scale is superficial intensity and improve
[17] 90 s x 3 points NCV
40-64 10 sessions
830 nm
Fusakul 112 CTS laser splint BCT Questionnaire splint + laser While both laser and
2014 56 laser + splint SSS whole wrist crease 5 cm | splints were effective in
[18] 56 placebo FSS below and above alleviating the symptoms
hand grip 3 sessions/week of mild to moderate CTS,
above 18 VAS for 5 weeks laser treatment showed
NCV 15 sessions electrophysiological
EMG (CMAP) 810 nm improvements in median
motor nerve fibre
conduction that splints
did not
Zoheiry 30 post burn medical medical VAS laser 15 min Post-burn individuals with
etal 15 laser ulnar nerve | treatment | treatment NCV median medial epicondyle + cubital tunnel syndrome
2019 15 placebo | entrapment + laser only and ulnar common flexor tendon benefit from increased
[19] 20-40 and splint where ulnar nerve conduction
median nerve is velocity and decreased
superficial pain intensity after laser
90 s x 3 points treatment
10 sessions
1064 nm
Elgendy 40 CTS laser splint SSS laser 3 times\week Laser and splinting
et al. 20 laser + splint FSS for 4 weeks provided improvements
2020 20 placebo hand grip 12 sessions in clinical parameters
[20] NCV wrist crease and ulnar
61-43 MCV 10 session
905 nm
Atiaa 30 DPN laser medical NCV peroneal laser + medication Patients experiencing
et al. 15 laser + medica- | treatment VAS dorsum of feet, head | painful DPN reported less
2021 15 control tion only of fibula, lateral calf pain intensity and better
[21] 40-55 905 nm NCV after laser treatment
Nalbant 42 CTS laser placebo | Phanel and tinel test laser over the wrist Enhancements in clinical
etal 22 laser BCT Questionnaire for 2 min and electrophysiological
2022 20 placebo SSS 15 session + splint measures, as well as
[22] FSS 670 nm enhancements in sensory
82-65 NCV median nerve conduction investi-
EMG gations, were observed
us in the laser group

BCT Questionnaire — Boston Carpal Tunnel Syndrome Questionnaire, CG — control group, CMAP — compound motor action potential,
CTS - carpal tunnel syndrome, DPN — diabetic peripheral neuropathy, EG — experimental group, EMG — electromyography, FSS — functional
status score, PNI — peripheral nerve injury, SSS — symptom severity scale, NCV — nerve conduction velocity, MCV — motor conduction
velocity, SSS — symptom severity scale, US — ultrasound, VAS — visual analogue scale
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Table 4. A summary of study and control group results

Rochkind et al. [Shooshtari etal.| Yagci et al. Fusakul Zoheiry et al. Elgendy et al. Atiaa et al. Nalbant et al.
Study 2007 2008 2009 2014 2019 2020 2021 2022
[15] [16] [17] [18] [19] [20] [21] [22]
Outcomes increased SNCV significant grip strength | enhanced ulnar | median nerve reduction of enhanced
nerve function increased improvements distal motor NCV and pain conduction VAS and ulnar NCV
leading to in clinical and latency alleviation studies substantial and pain
substantial NCS outcomes was improved NCV increase alleviation
functional significantly
improvement improved
Control CMAP VAS VAS VAS SNCV VAS VAS SNCV
group pre=1.5 pre = 8.01 pre =8.3 pre = 4.83 pre = 43.88 pre = 8.3 pre=7.6 pre =32.7
means post = 1.1 post = 7.62 post = 8.1 post = 2.48 post = 44.62 post = 8.1 post =7.6 post = 32.5
SNCV SNCV CMAP SNCV SNCV CMAP
pre = 34.07 pre = 36.56 pre =9.9 pre = 29.05 pre =45.0 pre=7.6
post = 34.89 post=38.86 post = 9.94 post = 29.1 2 post=7.7
CMAP post = 45.02
pre =11.2
post = 11.94
Study CMAP VAS VAS VAS SNCV VAS VAS SNCV
group pre=1.3 pre=7.8 pre = 8.04 pre = 6.26 pre = 43.91 pre = 8.04 pre=8 pre =31.3
means post=1.7 post = 4.98 post=1.4 post = 3.45 post = 55.77 post=1.4 post=2.8 post = 33.3
SNCV SNCV CMAP SNCV SNCV CMAP
pre = 32.07 pre = 35.34 pre = 9.88 pre = 38.1 pre =98.8 pre=8
post = 34.89 post =38.54 post = 9.95 post = 44.5 post =115.1 post = 8.7
CMAP
pre =10.14
post =10.3
Difference CMAP VAS VAS VAS SNCV VAS VAS SNCV
between control = -4 control = -0.39 | control =-0.2 | control =-2.81 | control = 0.74 control= control =0 control =-0.2
means study = 0.4 study = -2.82 | study =-6.64 study = -0.2 study = 11.8 -0.2 study = -5.2 study =2
SNCV SNCV CMAP study = —6.64 SNCV CMAP
control=-0.06 | control =2.3 control = 0.04 SNCV control =0 control = 0.1
study = 2.11 study = 3.2 study = 0.07 control = 0.05 study = 16.3 study = 0.7
CMAP study = -6.4
control = 0.74
study = 0.16

Meta-analysis

The initial search of six databases, including PubMed (n =
291), Scopus (n = 216), Cochrane (n = 198), Google Scholar
(n=355), PEDro (n=312), and EKB (n = 167), identified 1539
articles. The Mendeley desktop program removed 117 dupli-
cate articles, with only eight remaining after a review of the
titles, abstracts, and full texts.

RevMan version 5.4.1 (The Nordic Cochrane Centre, The
Cochrane Collaboration, Copenhagen, Denmark, 2021) ex-
amined the data from the included studies. Measures of con-
tinuous effects were presented as MD with 95% CI. A fixed
effects model was not considered appropriate due to the pres-
ence of significant heterogeneity. According to Cochrane
standards for meta-analysis, the random effects model was
employed because the heterogeneity was statistically signifi-
cant, with an /? statistic above 50% (as shown in Figure 2).
This suggests that the true effect size varied across studies
rather than being identical.

Standard heterogeneity analysis using the P2 statistic indi-
cated substantial variability in effect estimates, which is be-
yond what would be expected by chance alone. Sensitivity
analysis was not applicable in this context, as there was no
single study that significantly influenced the pooled results,
and the included studies were too different to allow for such
an analysis.

CMAP — compound motor action potential, EMG — electromyography, NCS — nerve conduction studies, NCV — nerve conduction velocity,
SNCV - sensory nerve conduction velocity, VAS — visual analogue scale

Overall, this meta-analysis adhered to the Cochrane stand-
ards, ensuring that the methodology appropriately reflects
the variability and complexity of the data [24]. Statistical
analysis testing with two sides and a 0.05 a-error threshold
was used.

Effect of laser on pain

Four studies assessed pain intensity using the VAS in laser
and control groups before and after treatment [21, 20, 18, 16].
The meta-analysis showed significant improvements in the
laser group compared to the control group (95% ClI; P = 100%;
chiz = 1578.40; p = 0.02). The studies are described in Fig-
ure 2A.

Effects of laser therapy on nerve conduction velocity
assessment of nerve regeneration

Six studies used NCV to compare nerve regeneration in
a laser and control group [21, 20, 22, 16, 17, 19]. Pooled sta-
tistical analysis revealed significant improvement in the laser
group compared to the control group (95% ClI; P = 97%; chi2=
144.66; p = 0.01). The studies are described in Figure 2B.
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Study Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aliaa 2021 2.8 083 15 76 1.7 15 246% -480[5.76,-3.84] —a—
Elgendy 2020 1.8 14 20 81 18 20 245% -6.30[-7.30,-5.30] —
Fusakul 2014 345 038 56 248 036 56 254% 0.97 [0.83,1.11) o
Shooshtari 2008 488 012 40 762 04 40 254% -264[-2.77,-2.51] -
Total (95% ClI) 131 131 100.0% -3.15[.5.75, -0.55] R
Heterogenelty: Tau®= 6.91; ChF=1578.40, df= 3 (P < 0.00001); F= 100% f i 1

Test for overall effect Z=2.38 (P=0.02)

4 2 0 2 4
Favours study Favours control

A

Study Control Mean Difference Mean Diffoerence
Study or Subgroup  Mean SD Total Mean SD Total Welght IV, Random, 95% ClI IV, Random, 95% CI
Atiaa 2021 1151 5033 15 4502 1294 15 45% 70.08(43.78,96.38) _—
Elgendy 2020 445 79 40 291 145 40 17.7% 15.40[10.28,20.52) -
Nalbent 2022 333 34 22 325 3.6 20 19.6% 0.80[-1.32,2.82] 1
Shooshtari 2008 3489 535 40 34.01 6.03 40 19.4% 0.88[-1.62,3.38] *
Yagcel 2009 3854 7.01 21 3886 449 24 189%  -0.32}3.82,3.18) +
Zohelry 2018 5577 1.35 15 4462 217 15 19.8% 11.15(9.86,12.44) =
Total (95% CI) 153 154 100.0%  8.35[2.03, 14.67] L 2
Helerogeneity: Tau?= 51.82; Chi"= 144.66, d7=5 (P < 0.00001); F= 87%

Tesl for overall effect Z=2.59 (P=0.010)

50 -25 0 25 50
Favours control Favours study

B
Study Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fusakul 2014 995 033 56 9.94 038 56 398% 0.01[-012,014)
Nalbent 2022 87 24 22 T 23 20 11.3% 1.00[-0.42, 2.42)
Rochkind 2007 1.7 04 18 11 0.2 8 381% 0.60 [0.37,0.83) =
Yagcl 2009 103 215 21 11.94 283 24 109% -1.64[-310,-048) ————
Total (95% Cl) 117 108 100.0% 0.17 [-0.39,0.73)
Helerogeneity; Tau? = 0.20; ChF= 25.94, dr= 3 (P < 0.00001); F= 88% ‘-2 11 5 1' f
Test for overall effect Z= 0.58 (P = 0.56) EAvolits contiol Favours study

C

Figure 2. Meta-analysis: (A) comparisons of visual analogue scale (VAS) between study and control groups, (B) comparisons of sensory
nerve velocity (SNCV) between study and control groups, (C) comparisons of compound motor action potential (CMAP) between study
and control groups. Each comparison is presented alongside the name of the first author and publication year

Effects of laser therapy compound motor action
potential assessment of nerve regeneration

Four studies used CMAP to compare nerve regeneration
in laser and control groups before and after treatment [18, 22,
16, 17]. The studies (Figure 2C) revealed no significant differ-
ences between the laser and control groups (95% Cl; P= 88%;
chi? = 25.94; p = 0.56).

Discussion

The purpose of this review was to systematically assess
the scientific evidence for using LLLT as a physical therapy for
treating PNL patients. The results demonstrated that LLLT im-
proved pain intensity and nerve regeneration, especially sen-
sory regeneration, but did not affect more motor nerves.

The light used for LLLT falls into an “optical window” at red
and near-infrared (NIR) wavelengths (600—-1070 nm), as ef-
fective tissue penetration is maximised in this range [25].

One RCT was low quality, based on the PEDro scale, while
the other seven were high quality, scoring > 7 out of 10 [13, 14].

Pain thresholds increased after three hours of laser ir-
radiation, which may be due to a reduction in nerve impulses
caused by a decreased concentration of glutamate channels.

Also, evidence suggests that laser therapy reduces pain by
elevating serotonin and beta-endorphin production, as well
as acetylcholine esterase activity in synapses [26].

By stimulating cellular respiration through endogenous
porphyrins or cytochromes, laser phototherapy stimulates
migration and fibre sprouting of neuronal cell aggregates, en-
hancing the development of large-sized neurons and branched
interconnected networks of neuronal fibres. Low-level laser
irradiation is also an effective tool for preserving denervat-
ed muscle until nerve sprouting into the muscle occurs [27].

Consistent with our finding that better outcomes are as-
sociated with quicker recoveries, the results showed that LLLT
is an effective, safe, and appropriate alternative treatment for
facial nerve palsy, especially in cases where traditional drugs
like corticosteroids present too many risks, such as diabetes
(e.g., hyperglycaemia) [28].

Our findings show that those treated with LLLT had far
greater signs of reinnervation, substantially greater muscu-
lar power, and no negative side effects [29].

In contrast to our findings, previous work [30] found that
laser therapy substantially enhanced the amplitude of neu-
ronal potentials in individuals experiencing pain by acting on
sensory axons indirectly. The increase in the neural potential
amplitude after laser therapy may be associated with pain
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relief in patients with painful diabetic peripheral neuropathy
(DPN). However, it had no direct influence on sensory con-
duction velocity (SCV) or motor conduction velocity (MCV) in
DPN patients.

Our results contradict earlier research showing no differ-
ence between laser and control groups in the two-point dis-
crimination test [31]. Neither group had improvements in their
thumbs, though there was an improvement in the index
finger of those receiving LLLT. However, muscle tests, in-
cluding opposition and thumb abduction, showed substan-
tial improvement in the laser group, who also had marked
motor improvements demonstrated by EMG and NCV. Con-
sequently, some nerve growth parameters appeared to be in-
fluenced by laser therapy, mostly on motor rather than sen-
sory fibres.

Despite our results demonstrating LLLT efficacy, the study
had significant population heterogeneity. As such, the ab-
sence of subgroup homogeneity is a limitation of this meta-
analysis. There was also significant clinical heterogeneity, with
five studies involving adults with carpal tunnel syndrome
[16-18, 20, 23], one focusing on ulnar nerve entrapment [21],
another on traumatic nerve injury [19], and one on diabetic
neuropathy [22]. The high overall heterogeneity observed in
the meta-analysis may be influenced by these clinical differ-
ences. The statistical heterogeneity (/> = 100, 98 and 88%)
may be caused by variations in the study populations, tests
used, and reference tests, which can all result in different esti-
mates of diagnostic accuracy and introduce bias into the meta-
analysis. Most RCTs involved single lesion nerve repair, car-
pal tunnel, or tarsal tunnel, with few measuring MCV as an
outcome, which reflects the progress of nerve regeneration,
so obstructs holding it in another meta-analysis.

Conclusions

This systematic review analysed eight RCTs using strict
inclusion eligibility criteria. The current evidence supports
using LLLT to improve pain intensity and sensory nerve re-
generation but not motor regeneration. Nonetheless, the evi-
dence for LLLT effectiveness in motor regeneration can be
considered moderate. While this analysis does suggest that
laser treatment is beneficial for PNL patients, further RCTs
with a larger sample size are needed to support these findings.

Limitations

The review focused on comparing LLLT with alternatives
(placebo, splint, or medication) in PNL patients. However, the
meta-analysis was not attainable for more studies as there
were not enough RCTs on this subject. Also, the small sample
size in the selected studies limited the ability to draw general
conclusions.

The outcomes were limited to pain, SNVC, and CMAP
since too few studies measured NCV to allow for a meta-
analysis. This review established that LLLT had no significant
effect on CMAP in PNL patients compared to placebo. Fur-
thermore, the review was limited by the lack of a sensitivity
analysis to address meta-analysis heterogeneity.
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