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Abstract: (1) Background: Facial palsy is a common health issue which leads to sequelae and disability.
This systematic review aimed to assess the efficacy of laser therapy for the treatment of facial palsy.
(2) Methods: Only randomized controlled trials comparing the effectiveness of laser therapy to non-
laser intervention, no intervention, or placebo were searched for. Relevant studies were searched
in seven electronic databases. Studies that examined the use of laser modalities for facial palsy
management, with or without acupuncture, were also included. Two authors independently read
and scored the methodological quality of the selected texts, and any disagreement was resolved by
discussion or by intervention from the third author. (3) Results and conclusions: With five full-text
articles, a methodological quality for each included study was assessed (kappa coefficient = 0.75). The
laser therapy group in the mean difference measuring FDI showed an effect size of 8.15 compared to
the control group; while measuring the paralysis score, an advantage was disclosed with an effect
size of 0.22 compared to the control group.

Keywords: laser therapy; systematic review; facial palsy; neurological rehabilitation

1. Introduction

Facial palsy is a lesion of the seventh cranial nerve that differs from central palsy in
clinical terms due to the involvement of face muscles surrounding the eye [1]. Depending
on the population under study, the reported yearly incidence of facial palsy ranges from
11 to 40, from 20 to 25, and from 12 to 53 incidents per 100,000 individuals [2]. Addition-
ally, patients may receive insufficient care and suffer from contracture, hyperkinesis, or
synkinesis, the latter of which can range from 1.7% to 42% in prevalence [3].

Facial creases and the nasolabial fold vanish, the forehead unfurrows, and the corner
of the mouth lowers in facial palsy patients. The lower lid sags, and the eyelids do not close.
Lack of lubrication and greater exposure to external elements may cause eye discomfort.
Tear production reduces, but because the lids can no longer be controlled, tears might spill
out freely, giving the appearance that the eye is crying excessively. On the affected side of
the mouth, food and saliva might collect and leak out of the corner [4].

Patients with facial palsy typically progress from the onset of symptoms to maximal
weakness within three days, and almost always within one week [5], although treatment
with a 7-day course of acyclovir or valacyclovir along with prednisone is recommended
to shorten the time to full recovery and increase the likelihood of complete recovery.
Within three weeks of commencement, 85% of patients display at least partial recovery

Healthcare 2023, 11, 2419. https://doi.org/10.3390/healthcare11172419 https://www.mdpi.com/journal/healthcare

https://doi.org/10.3390/healthcare11172419
https://doi.org/10.3390/healthcare11172419
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0003-4909-1348
https://orcid.org/0000-0003-4287-2264
https://orcid.org/0000-0002-4754-6970
http://www.crd.york.ac.uk/PROSPERO
https://doi.org/10.3390/healthcare11172419
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare11172419?type=check_update&version=1


Healthcare 2023, 11, 2419 2 of 10

when untreated [6]. After this period, treatment with medication cannot be expected to
reduce the sequelae or synkinesis. Therefore, complementary and alternative approaches
are required.

Corticosteroids, such as prednisone, are anti-inflammatory drugs that can help to
reduce swelling and inflammation of the facial nerve. Antiviral medications, such as
acyclovir, are used to treat viral infections that may be causing the facial palsy. Physical
therapy can help to improve facial muscle function by strengthening and stretching the
muscles. It can also help to prevent contractures, which are permanent tightening of the
muscles. Also, laser therapy can be considered as an alternative method. By decreasing
the transmission of pain to the brain and nociceptors, laser therapy reduces pain and has
anti-inflammatory effects due to the stimulation of mitochondria, stabilization of cellular
membrane, and regeneration effects [7]. However, inconsistent results have been reported
using current rehabilitative techniques [8]. All precedent reviews can be categorized
as low-quality evidence [9]. Furthermore, a systematic review published to date has
only illuminated low-level laser therapy’s impact on Bell’s palsy. Since Bell’s palsy is a
temporary condition with an unknown cause, a limited approach requires attention to
interpretation. Laser modalities for patients with facial palsy cannot be fully recommended
due to insufficient evidence. Therefore, a study with a higher level of evidence is required
to assess the effects of laser therapy in patients with facial palsy. Therefore, this systematic
review aimed to examine the effects of laser therapy on patients with facial palsy.

2. Materials and Methods
2.1. Systematic Review Registration

This systematic review was registered in PROSPERO (registration number: CRD42020168753;
http://www.crd.york.ac.uk/PROSPERO, accessed on 28 April 2020) and will be reported
according to the guides for systematic review and meta-analysis protocol (PRISMA guide-
lines) [10]. Checklist compliant to guides is demonstrated upon Supplementary Materials.

2.2. Inclusion/Exclusion Criteria
2.2.1. Type of Participants

The current research concentrated on patients with facial palsy of either sex or age
who were receiving laser treatment. Studies featuring individuals in all stages of facial
palsy, including the sequelae, were included in our review. Diagnostic methods for facial
palsy were not considered in the inclusion criteria.

2.2.2. Type of Intervention

As long as the experimental groups did not receive any additional therapy, such as
medication, the authors covered all experiments that used any kind of laser application with
varied wavelengths. Studies that compared laser therapy with exercise, massage, or any
type of physical therapy were included in this systematic review. Any laser acupuncture
was included provided that it was a noninvasive treatment and differed from traditional
acupuncture treatment that penetrates the skin with needles.

2.2.3. Outcome Measure

The articles selected for this review were RCTs that used laser therapy to treat patients
with facial palsy. The outcome measures considered were labial mobility, muscle stiffness,
synkinesis, facial symmetry, and the psychosocial aspects of facial palsy. Studies using
these measures were eligible for inclusion:

(a) Facial disability indices [11]

This index consists of 10 items that assess the patients’ social and physical aspects. The
social facial disability index evaluates communication, emotional alterations, and social
integration. The physical and facial disability indices assess mastication, deglutition, and
labial mobility. Higher scores indicate less impairment and fewer disabilities on a scale
of 100.

http://www.crd.york.ac.uk/PROSPERO


Healthcare 2023, 11, 2419 3 of 10

(b) Sunnybrook facial grading system [12]

This system assesses three areas of facial asymmetry: resting asymmetry (scored from
0 to 4, with 4 indicating the most asymmetrical), symmetry of voluntary movement (scored
from 0 to 5, with 5 indicating the most symmetrical), and synkinesis (scored from 0 to 3,
with 3 indicating the worst). A perfect score of 100 points indicates normal facial symmetry.

(c) House and Brackmann scale [13]

Initially, this scale was categorized as a universal scale by the American Academy
of Otolaryngology—Head and Neck Surgery. This was subsequently modified by House
and Brackmann. This scale evaluates symmetry, synkinesis, stiffness, and global mobility
of the face. Ranging from normal to total paralysis, the scale is scored from 0 to 6, with
6 indicating total paralysis.

(d) Paralysis score [14]

The paralysis score is calculated by evaluating the degree of facial paralysis according
to the Japanese Facial Neurological Research Group. The degree of symmetry at rest
and the state of forehead wrinkles observed on the face are divided into five stages and
assigned 4 points for normal and 0 points for complete paralysis. The total score is 40
points; therefore, the greater the paralysis is, the lower the score is.

(e) Facial stiffness scale [15]

When measuring facial stiffness as a self-report measure, participants are asked to
choose a number that best represented the current stiffness level on a scale of 1 to 5 (1 = no
stiffness, 5 = very rigid).

2.2.4. Type of Studies

Randomized controlled trials (RCT) that reported the effects of laser application on
facial palsy were included in this review. The articles needed to include at least one
control group that underwent treatment with modalities other than laser, or no interven-
tion. The presence or absence of a blinding process within each study was verified in a
methodological evaluation; the authors did not include only RCTs in the retrieval process.

2.3. Search Strategy

From 1–4 January 2023, two authors independently searched seven electronic databases
(PubMed, Scopus, EBSCO CINAHL, Ovid MEDLINE, Ovid EMBASE, Cochrane Library
with physical therapies, and Web of Science) to identify relevant articles published until De-
cember 2022. To identify the keywords used, facial palsy and laser therapy were searched in
Medical Subject Headings, and their relevant terms were selected for the database retrieval
procedure. The selected keywords were (“laser” OR “phototherapy*”) AND (“facial palsy”
OR “facial paralysis” OR “facial neuropathy”). The researchers manually searched the
references of the selected studies to identify other relevant studies. No language restric-
tion was applied during the retrieval procedure. The involvement of experts in physical
therapies and facial palsy was requested in the retrieval procedure.

2.4. Selection Process

Two authors (J.-H.K. and B.G.) independently reviewed the titles and abstracts of all
the identified papers. If more than one report was found in the same study, the duplication
was eliminated through discussion by the two authors. The entire texts of all potential
abstracts were collected by the authors, who then independently evaluated each one in
light of the inclusion/exclusion standards.

2.5. Strategy for Data Synthesis

By construct similarity, the primary findings of the included research were divided
into the following domains:
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(1) Paralysis score
(2) Facial disability index physical (PFDI), facial disability index social (SFDI)
(3) Sunnybrook facial grading system
(4) House and Brackmann scale
(5) Facial stiffness scale

The published description of the development and validation of each instrument
were retrieved as part of this process. Consensus among the authors was used to catego-
rize the domains, and any outcomes deemed to fall outside of these construct categories
were disregarded.

2.6. Methodological Quality Assessment

Two authors (J.-H.K. and B.G.) independently read the selected texts in full, appraised
them critically, and scored their methodological quality using the PEDro quality assessment
tool [16]. Any disagreement between the authors was discussed, and the final scores were
obtained. If the disagreement was not resolved, the third author (S.-S.N.) intervened.

2.7. Data Collection

The following data were separately gleaned from the trials by two reviewers: each
study’s design and blinding, sample size, disease stage, accompanying interventions for
both the experimental and control groups, number of treatment sessions, duration and
frequency of treatment, technical characteristics of the laser, outcome measures, assessment
period, and final results. These were all extracted by two authors (J.-H.K. and B.G.) who
independently read the full texts of the included articles. Cochrane software Review
Manager 5.0.24 was selected to establish forest plots comparing outcomes between the
experimental and control groups.

3. Results

We identified 755 articles in the selected databases based on the keywords mentioned
above. After preliminary retrieval, 176 potentially relevant abstracts were selected for
a full text review. Finally, five articles were identified and critically appraised by two
independent authors. The inclusion requirements were not met by a total of 750 articles;
thus, they were excluded. The most frequent justifications for excluding studies were that
they did not include the type of patients we focused on, there was no control group, and
two or more combined interventions were used in the experimental group.

If the full text was not accessible online, a manual search was conducted to access the
actual publication. No studies were performed following this manual search. A flowchart
of the retrieval procedure and selection criteria is shown in Figure 1.

3.1. Methodological Quality of Selected Articles

The PEDro scale scores of the included articles ranged from 4 to 7. Points are awarded
when a criterion is clearly satisfied. Details of the quality assessment compliant with the
PEDro scale are presented in Table 1.

3.2. Characteristics of the Selected Articles
3.2.1. Laser Properties of the Selected Studies

All of the recognized facilitators in the chosen publications used the pencil-like tech-
nique on the facial nerve roots, and the majority of their therapy sessions used wavelengths
of 830 nm. The number of emitters, kind of emitter, beam delivery system, center wave-
length, spectral bandwidth, energy emission per pulse, polarization, average radiant power,
and beam divergence were not all given in the considered studies.
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Table 1. Quality retrieval of the included studies based on the PEDro scale.

Sections Study ID

Murakami et al.,
1993 [17]

Yamada et al.,
1995 [18]

Alayat et al.,
2013 [19]

Ordahan
2016 [20]

Ton et al., 2021
[21]

Eligibility criteria specification Yes Yes Yes Yes Yes

Proper random allocation No Yes Yes No Yes

Allocation concealment No No Yes Yes Yes

Group similarity at baseline Yes No Yes No Yes

Subjects blinding No No Yes Yes No

Therapists blinding No No No No No

Assessor blinding No No No No No

Outcome measure obtained from 85% of subjects
initially allocated to groups Yes Yes Yes Yes Yes

Use of intention-to-treat analysis No No No No No

Reporting between group statistical comparisons Yes Yes Yes Yes Yes

Reporting point measures and measure of variability Yes Yes Yes Yes Yes

Total 4 4 7 5 6

3.2.2. Summarized Results

In Murakami’s study [17], 26, 11, and 15 patients underwent stellate ganglion blocking
(SGB), low-level infrared (830 nm) diode laser therapy, and a combination of treatments,
respectively. To compare the effects of the three domains, the data were evaluated. Patients
who received SGB alone or SGB combined with LLLT or LLLT alone demonstrated a
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comparable overall recovery from paralysis. The paralysis scores initially improved only a
little bit more in the LLLT group. In the LLLT group, grave side effects were not seen.

Yamada [18] compared the cases of seven patients who received laser treatment, ten
who were prescribed corticosteroids, and seven who had both. Patients who received laser
treatment generally showed very similar recovery to those who received corticosteroid
treatment; the best recovery was achieved in the shortest amount of time for individuals
who underwent combination treatment. There were no side effects of LLLT that were
clinically noteworthy.

In Alayat’s study [19], participants were randomly assigned to the HILT, LLLT, and
exercise groups. Using the House and Brackmann scale and the Face Disorder Scale, the
degree of facial healing was assessed. Three and six weeks after therapy, assessments were
carried out. This study demonstrated that HILT and LLLT greatly accelerated Bell’s palsy
patients’ recovery. In addition, HILT was more effective than LLLT or massage. Between
LLLT and HILT, the latter demonstrated a slightly greater improvement than the former.
Using the facial disorder index (FDI) before treatment, as well as three and eight weeks
after treatment, the palsy improvement rate was assessed. The FDI scores in the exercise
group did not differ significantly between the start of treatment and week three (p > 0.05),
but week six (p > 0.001) saw a considerable improvement. Significant improvements in FDI
scores at baseline in the laser group were observed at weeks three and six (p < 0.001). The
improvement in FDI scores was significantly greater in the laser group than in the exercise
group (p < 0.05) at 3 and 6 weeks. According to our research, treatment combining LLLT
and exercise therapy is linked to significantly better FDI results than exercise therapy alone.

Ordahan’s study [20] aimed to investigate the effectiveness of LLLT during the initial
recovery period in patients with peripheral facial palsy. Patients in the experimental group
underwent LLLT and facial exercise therapy, whereas those in the control group underwent
facial exercise therapy alone. A gallium-aluminum-arsenide (GaAlAs) diode laser was used
to provide the laser therapy at an 830 nm wavelength, 100 mW power, and 1 kHz frequency.
An average energy density of 10 J/cm2 was administered thrice a week to eight affected
points on the face for six weeks. The FDI was used to assess the facial improvement rate
before therapy, as well as three and six weeks following therapy. Although there was no
significant change in the FDI scores between the baseline and week three (p > 0.05) in the
exercise group, a substantial improvement was seen at week six (p ≤ 0.001). At weeks three
and six, there was a noticeable increase in FDI scores in the laser therapy group compared
to baseline (p ≤ 0.001). At weeks three and six, improvements in FDI scores were noticeably
higher in the laser group than in the exercise group (p ≤ 0.05).

In Ton [21]’s study, 17 participants were divided into two groups: those receiving
laser acupuncture therapy (LAT) and those receiving phony laser acupuncture therapy
(sham LAT). Three times per week for six weeks (18 treatments) was the schedule for the
LAT group, whereas the sham LAT group performed the identical process using fake laser
equipment. The change in the social domain of FDI from baseline to week six was the
primary outcome. The secondary outcomes were the changes in the House-Brackmann
(HB) grade, Sunnybrook rating system (SB), and 3- and 6-week facial stiffness scale scores.
Between the baseline and three weeks, the experimental group’s HB grades significantly
differed (p = 0.0438), and between the baseline and six weeks, the SB and face stiffness
scores exhibited minimal statistical significance (p = 0.0598 and p = 0.0980, respectively). In
week six, there was no discernible difference between the reference point and the FDI score.

All results of the included studies are summarized in Table 2.

3.3. Data Synthesis

Although five outcome measures were used in the included studies, only the paralysis
score and FDI were synthesized by comparing the mean and standard deviation. The laser
therapy group in the mean difference measuring FDI showed an effect size of 8.15 compared
to the control group; while measuring the paralysis score, an advantage was disclosed
with an effect size of 0.22 compared to the control group. The planned meta-analysis was
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not proceeded because the number of eligible studies was too small to conduct a valid
meta-analysis.

Table 2. Research characteristics of the included studies.

Study Participants Interventions Outcome Measures Results/Conclusions

Murakami et al.,
1993 [17]

Eleven patients received LLLT,
15 received SGB therapy, and
26 received combined therapy.

A GaAIAs 1

semiconductor model
(MLD-1003) with 830 nm
wavelength and 150 mW
was used. The probe was

irradiated to a
skin surface.

The facial paralysis scale
was used. The total score
is 40 points. The greater

the paralysis is, the lower
the score is. Paralysis

scores were measured at
weeks 0, 2, and 6.

The laser therapy group showed
that the average change in the
paralysis score was 10.1 before

treatment, 14.6 during the
second week of treatment,

33.3 at the end of treatment, and
34.4 during laser treatments.

Yamada et al.,
1995 [18]

Twenty-four patients with
facial palsy were selected for

this study. Seven patients
received LLLT only. Seven

patients received LLLT and CS.
Ten patients received CS only.

GaAIAs and the
MLD-1003 system

(Mochida, Tokyo, Japan)
were used for the LLLT.

Ten-section scale devised
by the Facial Nerve

Research Group. This
scale was used to assess
the degree of facial palsy

at the time of initial
consultation, two weeks

after treatment had
commenced, and again

when treatment
was terminated.

After two weeks, when the
corticosteroid administration
was complete, the score in the

LLLT group had improved
(10.0 to 14.6). The score in the

combination group had
improved from 9.3 to 23.4, while

the score in the CS group had
improved from 10.4 to 20.5.

Alayat et al.,
2013 [19]

3 groups of 17 patients each:
– HILT group: HILT, facial

massage, and facial ex-
pression exercise

– LLLT group: LLLT, facial
massage, and facial ex-
pression exercise

– Exercise group: facial
massage and facial ex-
pression exercise with
sham laser therapy

All patients were treated
with facial massage and

exercise, but the HILT and
LLLT groups received
different forms of laser
treatment, respectively.

The afflicted portion of the
face received eight laser
pointers, three times per

week for six weeks.

To assess the grade of
recovery, the FDI and HB

scale were used. The
scores of both FDI and
HBS were taken before

and three and six weeks
after treatment.

The HILT and LLLT groups
showed improvement in HBS

and FDI scores after
3 and 6 weeks of treatment, with

the greatest improvement at
6 weeks.

LLLT group showed the largest
improvement in FDI score,

followed by HILT group. The
exercise group showed the

least improvement.
The HILT group showed the best

efficacy for HBS.

Ordahan 2016
[20]

Forty-six patients (average age
41 ± 9.7 years, 40 females,

six males)

A GaAIAs with LLLT
was utilized.

FDI was observed at
weeks 0, 3, and 6.

The FDI scores were similar in
the comparison and control

groups before treatment. The
exercise group showed no

significant improvement in FDI
scores at week 3, but significant
improvement was observed at

week 6. The laser treatment
group showed significant

improvement in FDI scores at
weeks 3 and 6, and the degree of

improvement was superior to
that of the exercise group.

Ton et al., 2021
[21]

Six patients underwent LAT,
while eight patients

underwent sham LAT during
treatment sessions

For six weeks, three times
a week, laser therapy

sessions were conducted
for a total of 18 sessions.

Typical laser units consist
of visible but harmless

infrared beams.

FDI, HB, SB, and facial
stiffness measurements

were performed on
sessions one, nine, and

18 and compared with the
reference score.

There were significant changes
in the HB scores in the laser
acupuncture groups at week

three of treatment, unlike in the
sham laser acupuncture group.

1 GaAIAs refers to gallium-aluminum-arsenide diode laser system.

4. Discussion

Although facial palsy leads to visible disharmony and a poor quality of life, there is
not enough information to determine which treatment is most likely to be safe and effective.
Healthcare decision-makers may be confused because the majority of previously published
articles are not RCTs, and the quality of control group setting is poor.

To overcome the limitations of existing articles, this review expanded the category
of laser treatment from LLLT and checked the outcome measures that were not included
in the published paper by manually contacting the corresponding authors. The studies
included in this review were heterogeneous in the design, type and content of interventions,
measurement of outcomes and effects.
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In this study, the PEDro scale was used to determine the risk of methodological
bias [22]. Assignment concealment and intention-to-treat analyses were factors that could
increase the risk of bias [23]. To prevent baseline characteristic discrepancies caused
by biased participant selection or assignment, allocation concealment is required [24].
Intention-to-treat analysis is needed to prevent bias due to patient loss, which can affect
the criteria equivalence [25].

According to recent research, patients with facial palsy can benefit from using 830 nm
LLLT with 100 mW output and 120 s duration on eight sites of the afflicted site’s facial
branches for six weeks [26]. However, caution should be exercised when generalizing the
results of this study. This is because the number of RCTs was small, and the difference
between the groups was not large in the two RCTs. The forms of laser treatment other than
LLLT must be verified for their effectiveness.

Laser therapy used in this study can be divided into LLLT, HILT, and laser acupuncture.
Pulsed Nd:YAG lasers created by HIRO 3 devices (ASA, Arcugnano, Vicenza, Italy) were
used to treat the HILT group. The device emitted a pulse of 1064 nm and exhibited a higher
peak power than LLLT (3 kW). During the HILT sessions, high levels of energy density
(810–1780 mJ/cm2), brief durations (120–150 s), low frequencies (10–40 Hz), and duty cycles
of roughly 0.1% were displayed. The afflicted domain of the facial nerve surface received
HILT treatment in a perpendicular direction. An energy density of 10 J/cm3 was used. An
entire 80 J of energy was given to the patients during a single session. HILT was applied in
18 sessions for 6 consecutive weeks (three times/week).

In the LLLT sessions, an infrared probe with a wavelength of 830 nm and an output
of 100 mW was used. A GaAlAs laser with a lower energy density (≤10 J/cm2), 1 kHz
frequency, and 80% duty cycle was used. The damaged area’s roots of the facial nerve
surface were exposed to laser radiation while the surgery was performed at eight points for
2 min and 5 s per point. LLLT was applied for 18 sessions over 6 consecutive weeks (three
times/week). Calibration of the laser equipment was performed by the manufacturer using
a heat output meter.

LAT is described as the photonic stimulation of acupuncture sites using low-intensity,
nonthermal laser irradiation, as opposed to LLLT, which uses the photonic stimulation of
specific locations to produce therapeutic effects in the body [27]. LAT does not physically
penetrate the skin, which is one way that it differs from acupuncture needles. Therefore,
LAT can be categorized as a type of laser therapy. Previous studies have reported neural
modulatory effects of LAT [28–30]. Although a few side effects, including brief drowsiness,
headaches, and fatigue, have been associated with LAT [31], no adverse effects were
reported in the included studies. Since LAT makes it possible to stimulate areas that are
challenging or uncomfortable to treat with a needle [32], it can also be considered as an
alternative treatment for facial palsy.

Our systematic review has some limitations. First, the study only comprised clinical
trials with controls, so there is a risk of biased generalization when interpreting the findings.
Second, the dependability of the included publications’ results in the analysis process
was weak because all of them utilized a non-parametric test. Because there were not
enough samples in the listed studies, a non-parametric test was applied. Also, the expected
meta-analysis was abandoned since there were not enough suitable trials for a reliable
result. Additionally, the reliability and validity of the measured outcome measure could
not be fully demonstrated due to insufficient data. Finally, all papers included in this study
observed results within six weeks, making it difficult to verify the effects of laser treatment
for longer periods, for example, for chronic facial palsy, sequelae, or the mitigation of
facial synkinesis.

Blinding, allocation concealment, randomization, and statistical analysis should all
be carried out as part of the study design in order to avoid these restrictions and employ
a sham laser. The effectiveness of laser therapy for treating persistent facial palsy or the
after-effects of facial palsy requires further research.



Healthcare 2023, 11, 2419 9 of 10

5. Conclusions

Several studies have cautiously suggested that laser therapy can effectively improve
the symptoms and discomfort in patients with facial palsy. Laser therapy may be effective
in improving facial nerve function and reducing the severity of symptoms in patients with
facial palsy. The quality of the evidence is limited, and more research is needed to confirm
the effectiveness of laser therapy for facial palsy. The optimal type and parameters of laser
therapy for facial palsy are not yet known. Well-designed RCTs with larger sample sizes
are required in the future.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/healthcare11172419/s1, PRISMA 2020 Checklist.

Author Contributions: Concept (the idea for research or article/hypothesis generation): J.-H.K.;
DESIGN (Planning the methods to generate hypothesis): J.-H.K.; Supervision (responsibility for the
organization and course of the project and the manuscript preparation): S.-S.N.; Resources (supplying
financial resources, equipment, space, and personnel vital to the project): S.-S.N.; Data collection
and/or processing (organizing and reporting data): B.G.; Analysis and/or interpretation (responsibil-
ity for presentation and logical explanation of results): J.-H.K.; Literature search (responsibility for
conducting literature search): J.-H.K.; Writing manuscript (responsibility for creation of the entire or
a substantial part of the manuscript): J.-H.K.; Critical review (reworking the final, before submission
version of the manuscript for intellectual content, not just spelling and grammar check): B.G. All
authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korea government(MSIT) (No. 2021R1F1A1063072).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data available on request from the authors.

Conflicts of Interest: The authors declare there is no competing interests regarding this article.

References
1. Beurskens, C.H.; Heymans, P.G. Physiotherapy in patients with facial nerve paresis: Description of outcomes. Am. J. Otolaryngol.

2004, 25, 394–400. [CrossRef] [PubMed]
2. Meissner, Y.; Schäfer, M.; Schneider, M.; Wilden, E.; Zinke, S.; Zink, A.; Strangfeld, A. Incidence of facial nerve palsies stratified by

DMARD treatment in patients with rheumatoid arthritis: Data from the RABBIT register. RMD Open 2020, 6, e001403. [CrossRef]
[PubMed]

3. Shafshak, T. The treatment of facial palsy from the point of view of physical and rehabilitation medicine. Eur. Med. 2006, 42, 41.
4. Jowett, N. A general approach to facial palsy. Otolaryngol. Clin. N. Am. 2018, 51, 1019–1031. [CrossRef] [PubMed]
5. Hotton, M.; Huggons, E.; Hamlet, C.; Shore, D.; Johnson, D.; Norris, J.H.; Kilcoyne, S.; Dalton, L. The psychosocial impact of

facial palsy: A systematic review. Br. J. Health Psychol. 2020, 25, 695–727. [CrossRef]
6. Peitersen, E. Bell’s palsy: The spontaneous course of 2500 peripheral facial nerve palsies of different etiologies. Acta Oto-Laryngol.

2002, 122, 4–30. [CrossRef]
7. Tata, D.B.; Waynant, R.W. Laser therapy: A review of its mechanism of action and potential medical applications. Laser Photonics

Rev. 2011, 5, 1–12. [CrossRef]
8. Kim, S.J.; Lee, H.Y. Acute peripheral facial palsy: Recent guidelines and a systematic review of the literature. J. Korean Med. Sci.

2020, 35, e245. [CrossRef]
9. Javaherian, M.; Attarbashi Moghaddam, B.; Bashardoust Tajali, S.; Dabbaghipour, N. Efficacy of low-level laser therapy on

management of Bell’s palsy: A systematic review. Lasers Med. Sci. 2020, 35, 1245–1252. [CrossRef]
10. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;

Brennan, S.E. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. Int. J. Surg. 2021, 88, 105906.
[CrossRef]

11. VanSwearingen, J.M.; Brach, J.S. The Facial Disability Index: Reliability and validity of a disability assessment instrument for
disorders of the facial neuromuscular system. Phys. Ther. 1996, 76, 1288–1298. [CrossRef] [PubMed]

12. Neely, J.G.; Cherian, N.G.; Dickerson, C.B.; Nedzelski, J.M. Sunnybrook facial grading system: Reliability and criteria for grading.
Laryngoscope 2010, 120, 1038–1045. [CrossRef]

13. Kang, T.S.; Vrabec, J.T.; Giddings, N.; Terris, D.J. Facial nerve grading systems (1985–2002): Beyond the House-Brackmann scale.
Otol. Neurotol. 2002, 23, 767–771. [CrossRef]

https://www.mdpi.com/article/10.3390/healthcare11172419/s1
https://www.mdpi.com/article/10.3390/healthcare11172419/s1
https://doi.org/10.1016/j.amjoto.2004.04.010
https://www.ncbi.nlm.nih.gov/pubmed/15547807
https://doi.org/10.1136/rmdopen-2020-001403
https://www.ncbi.nlm.nih.gov/pubmed/33070117
https://doi.org/10.1016/j.otc.2018.07.002
https://www.ncbi.nlm.nih.gov/pubmed/30119926
https://doi.org/10.1111/bjhp.12440
https://doi.org/10.1080/000164802760370736
https://doi.org/10.1002/lpor.200900032
https://doi.org/10.3346/jkms.2020.35.e245
https://doi.org/10.1007/s10103-020-02996-2
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1093/ptj/76.12.1288
https://www.ncbi.nlm.nih.gov/pubmed/8959998
https://doi.org/10.1002/lary.20868
https://doi.org/10.1097/00129492-200209000-00026


Healthcare 2023, 11, 2419 10 of 10

14. Takemoto, N.; Horii, A.; Sakata, Y.; Inohara, H. Prognostic factors of peripheral facial palsy: Multivariate analysis followed by
receiver operating characteristic and Kaplan-Meier analyses. Otol. Neurotol. 2011, 32, 1031–1036. [CrossRef] [PubMed]

15. Kwon, H.-J.; Choi, J.-Y.; Lee, M.S.; Kim, Y.-S.; Shin, B.-C.; Kim, J.-I. Acupuncture for the sequelae of Bell’s palsy: A randomized
controlled trial. Trials 2015, 16, 246. [CrossRef] [PubMed]

16. De Morton, N.A. The PEDro scale is a valid measure of the methodological quality of clinical trials: A demographic study. Aust. J.
Physiother. 2009, 55, 129–133. [CrossRef] [PubMed]

17. Murakami, F.; Kemmotsu, O.; Kawano, Y.; Matsumura, C.; Kaseno, S.; Imai, M. Diode low reactive level laser therapy and stellate
ganglion block compared in the treatment of facial palsy. Laser Ther. 1993, 5, 131–135. [CrossRef]

18. Yamada, H.; Yamanaka, Y.; Orihara, H.; Ogawa, H. A preliminary clinical study comparing the effect of low level laser therapy
(LLLT) and corticosteroid therapy in the treatment of facial palsy. Laser Ther. 1995, 7, 157–162. [CrossRef]

19. Alayat, M.S.M.; Elsodany, A.M.; El Fiky, A.A.R. Efficacy of high and low level laser therapy in the treatment of Bell’s palsy: A
randomized double blind placebo-controlled trial. Lasers Med. Sci. 2014, 29, 335–342. [CrossRef]

20. Ordahan, B. Role of low-level laser therapy added to facial expression exercises in patients with idiopathic facial (Bell’s) palsy.
Lasers Med. Sci. 2017, 32, 931–936. [CrossRef]

21. Ton, G.; Lee, L.-W.; Ho, W.-C.; Tu, C.-H.; Chen, Y.-H.; Lee, Y.-C. Effects of Laser Acupuncture Therapy for Patients With Inadequate
Recovery From Bell’s Palsy: Preliminary Results From Randomized, DoubleBlind, Sham-Controlled Study. J. Lasers Med. Sci.
2021, 12, e70. [CrossRef] [PubMed]

22. Reitsma, J.; Rutjes, A.; Whiting, P.; Vlassov, V.; Leeflang, M.; Deeks, J. Assessing methodological quality. In Cochrane Handbook for
Systematic Reviews of Diagnostic Test Accuracy Version; Cochrane: London, UK, 2009; Volume 1, pp. 1–28.

23. Maher, C.G.; Sherrington, C.; Herbert, R.D.; Moseley, A.M.; Elkins, M. Reliability of the PEDro scale for rating quality of
randomized controlled trials. Phys. Ther. 2003, 83, 713–721. [CrossRef] [PubMed]

24. Schulz, K.F.; Grimes, D.A. Allocation concealment in randomised trials: Defending against deciphering. Lancet 2002, 359, 614–618.
[CrossRef] [PubMed]

25. Gupta, S.K. Intention-to-treat concept: A review. Perspect. Clin. Res. 2011, 2, 109. [CrossRef]
26. Yoshida, K. Lllt for facial palsy. Laser Ther. 2010, 19, 167–169. [CrossRef]
27. Litscher, G.; Opitz, G. Technical parameters for laser acupuncture to elicit peripheral and central effects: State-of-the-art and

short guidelines based on results from the Medical University of Graz, the German Academy of Acupuncture, and the scientific
literature. Evid.-Based Complement. Altern. Med. 2012, 2012, 697096. [CrossRef]

28. Siedentopf, C.M.; Golaszewski, S.M.; Mottaghy, F.M.; Ruff, C.C.; Felber, S.; Schlager, A. Functional magnetic resonance imaging
detects activation of the visual association cortex during laser acupuncture of the foot in humans. Neurosci. Lett. 2002, 327, 53–56.
[CrossRef]

29. Sing, T.; Yang, M.M. Electroacupuncture and laser stimulation treatment: Evaluated by somatosensory evoked potential in
conscious rabbits. Am. J. Chin. Med. 1997, 25, 263–271. [CrossRef]

30. Ahmed, O.F.; Elkharbotly, A.M.; Taha, N.; Bekheet, A.B. Treatment of mild to moderate carpal tunnel syndrome in patients with
diabetic neuropathy using low level laser therapy versus ultrasound controlled comparative study. BBA Clin. 2017, 8, 43–47.
[CrossRef]

31. Quah-Smith, I.; Williams, M.A.; Lundeberg, T.; Suo, C.; Sachdev, P. Differential brain effects of laser and needle acupuncture at
LR8 using functional MRI. Acupunct. Med. 2013, 31, 282–289. [CrossRef]

32. Chow, R.T.; Johnson, M.I.; Lopes-Martins, R.A.; Bjordal, J.M. Efficacy of low-level laser therapy in the management of neck pain:
A systematic review and meta-analysis of randomised placebo or active-treatment controlled trials. Lancet 2009, 374, 1897–1908.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1097/MAO.0b013e31822558de
https://www.ncbi.nlm.nih.gov/pubmed/21725266
https://doi.org/10.1186/s13063-015-0777-z
https://www.ncbi.nlm.nih.gov/pubmed/26037730
https://doi.org/10.1016/S0004-9514(09)70043-1
https://www.ncbi.nlm.nih.gov/pubmed/19463084
https://doi.org/10.5978/islsm.93-OR-15
https://doi.org/10.5978/islsm.95-OR-19
https://doi.org/10.1007/s10103-013-1352-z
https://doi.org/10.1007/s10103-017-2195-9
https://doi.org/10.34172/jlms.2021.70
https://www.ncbi.nlm.nih.gov/pubmed/35155155
https://doi.org/10.1093/ptj/83.8.713
https://www.ncbi.nlm.nih.gov/pubmed/12882612
https://doi.org/10.1016/S0140-6736(02)07750-4
https://www.ncbi.nlm.nih.gov/pubmed/11867132
https://doi.org/10.4103/2229-3485.83221
https://doi.org/10.5978/islsm.19.167
https://doi.org/10.1155/2012/697096
https://doi.org/10.1016/S0304-3940(02)00383-X
https://doi.org/10.1142/S0192415X97000299
https://doi.org/10.1016/j.bbacli.2017.07.001
https://doi.org/10.1136/acupmed-2012-010297
https://doi.org/10.1016/S0140-6736(09)61522-1
https://www.ncbi.nlm.nih.gov/pubmed/19913903

	Introduction 
	Materials and Methods 
	Systematic Review Registration 
	Inclusion/Exclusion Criteria 
	Type of Participants 
	Type of Intervention 
	Outcome Measure 
	Type of Studies 

	Search Strategy 
	Selection Process 
	Strategy for Data Synthesis 
	Methodological Quality Assessment 
	Data Collection 

	Results 
	Methodological Quality of Selected Articles 
	Characteristics of the Selected Articles 
	Laser Properties of the Selected Studies 
	Summarized Results 

	Data Synthesis 

	Discussion 
	Conclusions 
	References

