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Abstract
To investigate the efficacy of laser acupuncture and photobiomodulation therapy in alleviating symptoms among patients 
diagnosed with Bell’s palsy with duration of greater than 8 weeks. The randomized controlled trial has been performed 
from May 2021 to April 2023. Patients were eligible who had Bell’s palsy with duration of greater than 8 weeks on out-
patient Department of Otorhinolaryngology in Beijing Tongren Hospital. The laser acupuncture group received class IV laser 
treatment for 3 times per weeks, a total of 72 times. The control group received the same treatment procedure except the laser 
parameter. The primary outcome measures comprised House–Brackmann facial nerve grading system and electroneurography. 
Secondary outcome measures comprised Sunnybrook facial grading system, electromyography, and the blink reflex. A total 
of 84 participants were included (42 control group, 42 laser acupuncture group). After treatment, House–Brackmann facial 
nerve grading system (OR, 0.11; 95% CI, 0.04–0.30; P < 0.001), and the pathologic numbers of electroneuronography were 
statistically different between the laser acupuncture group and control group, including orbicularis oculi (OR,0.08; 95% CI, 
0.02–0.21; P < 0.001), Frontalis muscle (OR,0.14; 95% CI, 0.05–0.39; P < 0.001), Orbicularis oris (OR,0.13; 95% CI, 0.04–
0.36; P < 0.001), Ala nasi muscle (OR,0.06; 95% CI, 0.02–0.18; P < 0.001). In secondary outcomes, Sunnybrook facial grading 
system, has significant difference between the two groups (20.26; 95% CI, 14.69 to 25.83; P < 0.01). Latency by ENoG, include 
orbicularis oculi (-0.61; 95% CI, -0.43 to -0.09; P < 0.001), frontalis muscle (-0.12; 95% CI, -0.21 to -0.03; P < 0.01), orbicularis 
oris (-0.28; 95% CI, -0.41 to -0.16; P < 0.001), and ala nasi muscle (-0.26; 95% CI, -0.38 to -0.16; P < 0.001). All amplitudes 
of MUAPs and durations by electromyography (EMG) showed statistically significant differences compared with the control 
group after treatment. For the frontalis muscle, the amplitude of MUAPs was -64.23 (95% CI, -80.89 to -47.56; P < 0.001) 
and duration was -1.18 (95% CI, -1.49 to -0.87; P < 0.001). For orbicularis oris, amplitude of MUAPs was -29.82 (95% CI, 
-55.03 to -4.62; P = 0.02) and duration was -0.57 (95% CI, -0.94 to -0.20; P < 0.001). For depressor angulli oris, amplitude of 
MUAPs was -47.06 (95% CI, -62.15 to -31.97; P < 0.001) and duration was -2.21 (95% CI, -2.69 to -1.72; P < 0.001). Blink 
reflex, including R1 (OR, 0.03; 95% CI, 0.01–0.16; P < .001), R2 (OR, 0.04; 95% CI, 0.004–0.29; P < .001), and R2 latency 
differences (OR, 0.15; 95% CI, 0.05–0.51; P < .001), have significant difference between the two groups, respectively. The 
findings suggest that laser acupuncture relieve symptoms for patients with Bell’s palsy with a duration of greater than 8 weeks.
Trial registration: ClinicalTrials.gov Identifier: NCT05846217.
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Introduction

Bell's palsy can stem from a range of underlying causes, 
such as viral infections, autoimmune diseases, diabetes mel-
litus, emotional factors, stress, and iatrogenic factors [1]. 

This condition results in facial weakness or paralysis, along-
side symptoms like impaired or altered taste, hyperacusis, 
and reduced salivation and tear secretion [2, 3]. Beyond 
the functional and aesthetic concerns, facial paralysis can 
obstruct in-person communication and give rise to profound 
psychological complications [4].

Different treatments have been proposed to achieve 
rapid recovery without significant sequelae. Such treat-
ments include facial expression exercises [5], corticoids [1], 
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antiviral drugs [6], electrical stimulation [7], and photobio-
modulation therapy (PBMT) [8]. Although most patients 
recover from the functional nerve dysfunction, some patients 
exhibited an incomplete recovery [9].

PBMT, a non-invasive and cost-effective option with less 
known adverse effects, encompasses low-level laser ther-
apy and laser acupuncture [10, 11]. The treatment method 
includes low-level laser therapy and laser acupuncture [12, 
13]. Studies indicate that laser acupuncture for Bell's palsy 
can reduce pain and have anti-inflammatory effects, though 
the exact mechanism remains unclear [14, 15].

Although the underlying mechanisms of laser in the 
treatment of facial paralysis are still unclear, several stud-
ies suggest that laser acupuncture has been suggested for 
the treatment of Bell’s palsy demonstrating an immediate 
pain decrease as well as an anti-inflammatory effect [16, 
17]. However, there is a lack of randomized controlled tri-
als validating its efficacy beyond 8 weeks. Many studies are 
limited to subjective assessments [18, 19].

Acupuncture has been found to be beneficial for Bell's 
palsy [20, 21], however, there have been no randomized 
controlled trials conducted to validate its efficacy in Bell’s 
palsy over 8 weeks. Therefore, the aim of this study was to 
evaluate the effectiveness of laser acupuncture and photo-
biomodulation therapy in patients undergoing Bell’s palsy 
with duration of greater than 8 weeks by subjective scale and 
electrophysiological testing.

Materials and Methods

Study Design and Setting

This single-center, single-blind, randomized controlled 
trial was conducted from May 1, 2021, to April 10, 2023, 
at the Outpatient Department of Otorhinolaryngology at 
Beijing Tongren Hospital, Capital Medical University, Bei-
jing, China. The ethics committee of the Beijing Tongren 
Hospital, Capital Medical University approved the study 
(TREC2022-KY075). The study was registered at Clinical-
Trials.gov (NCT05846217).

Inclusion criteria

Patients selected had Bell's Palsy with a duration of greater 
than 8 weeks. All the patients were diagnosed by the depart-
ments of Otolaryngology in Beijing Tongren Hospital. No 
medications were taken within 2 weeks. Also, patients were 
eligible if they were graded at House–Brackmann grade 
(HB) 3 or higher. They were adults over 18 years of age and 
under 60 years of age; and had not received medications in 
the 2 weeks prior to the trial, such as prednisolone.

Exclusion criteria

Patients with HB grade 6 patients, or those with greater than 
90% denervation on electroneuronography, or no voluntary 
electromyography activity, or no latency of early (R1) and 
late (R2, R2’) components in blink reflex were excluded.

Exclusion criteria also included serious mental illness or 
social problems, and neurological disorders, and systemic 
diseases, such as severe diabetes, malignant tumors, and 
other serious consumptive diseases, as well as those plan-
ning for pregnancy, those in pregnancy, or those who were 
lactating [1]. We also excluded Bell’s Palsy patients who 
have a disease course of more than 1 year. All participants 
gave written informed consent before the start of the study.

Randomization and blinding

Computer-generated randomization lists were done by 
randomization in blocks of 4, prepared by an independent 
statistician using SAS software (version 9.4; SAS Insti-
tute, Cary, NC), and sequential number was concealed in 
sealed opaque envelopes. Envelopes were opened only after 
participants were enrolled. Investigator in our study group 
enrolled participants and assigned participants to interven-
tions. Study personnel who involved in recruitment and data 
collection were not involved in clinical management. The 
study patients and data analysts were blinded to intervention 
assignment, but the physicians were not blinded.

Interventions

Patients in the laser acupuncture group (LA group) received 
72 sessions of laser acupuncture (3 times per week). Laser 
acupuncture used a class IV Multiwave Locked System 
(MLS) laser (Mphi laser, ASA Srl, Vicenza, Italy). MLS 
laser is a class IV NIR (near infrared) laser with two syn-
chronized sources (905 nm with 75 W peak power, pulsed 
mode; 808 nm with power 1 W, continuous mode). Both 
laser beams were synchronized, the locked waves work with 
the range 1–2000 Hz.

In the LA group, based on clinical experience, we 
selected 5 acupoints on the affected side, including ST2 (Si 
Bai), ST4 (Di Cang), ST6 (Jia Che), GB14 (Yang Bai), and 
GB20 (Feng Chi). Additionally, we chose 7 acupoints: LI4 
(He Gu), LI11 (Qu Chi), ST25 (Tian Shu), ST36 (Zu San 
Li), SP6 (San Yin Jiao), KI3 (Tai Xi), and LR3 (Tai Chong). 
The acupoints on the limbs and trunk were applied bilater-
ally. The selection of acupoints is based on previous research 
and our clinical experience[22, 23] (Fig. 1).

Laser probe directly contacts with skin of the all the acu-
points. The probe was fixed on each point for 1 min. In this 
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study, the laser acupuncture used have wavelength of 808 nm 
and 905 nm, 1.2 W power (808 nm is 1 W, 905 nm is 200 
mW), continuous mode emission (808 nm) and pulsed mode 
emission (905 nm), 1500 Hz, 50% power level, 50% duty 
cycle, 8.35 J/cm2 dosimetry, 26.22 J for each point, admin-
istered for 3 times per week, 72 times total treatments. The 
control group received the same Multiwave Locked System 
device, same points in affected face and acupoints. However, 
the laser acupuncture used 1 Hz, 25% power level, 50% duty 
cycle, 2.63 J/cm2 dosimetry, 8.26 J for each point. The treat-
ment in control group was regarded as ineffective. Laser 
device was calibrated by TED Healthcare Technology Ltd, 
Beijing, China.

All patients in LA group wore safety glasses to prevent 
eye damage during the laser sessions. All treatments were 
performed in the outpatient clinic by the same physician 
(Table 1).

Outcome Measure

Primary Outcome comprised HB, electroneuronography 
(ENoG). Secondary Outcome Measures comprised Sun-
nybrook Facial Grading Scale (SB Grading) and latency 
by ENoG, electromyography (EMG) and Blink Reflex. All 
outcome measures were conducted on the 1st and 180th days 
after informed consent were obtained.

Primary Outcome comprised HB, electroneuronogra-
phy (ENoG). Secondary Outcome Measures comprised 

Sunnybrook Facial Grading Scale (SB Grading) and latency 
by ENoG, electromyography (EMG) and Blink Reflex. All 
outcome measures were conducted on the baseline and 180th 
days after informed consent were obtained.

HB was employed to evaluate the facial motor function 
[24]. The prognoses of grade 3 or higher were abnormal. 
All the HB grading were assessed by the same medical chief 
physician. SB Grading is 13-items questionnaire that used to 
evaluate the facial movement of patients [25]. All the opera-
tions of HB and SB Grading by the same chief physician.

ENoG and EMG are now the most important facial elec-
trophysiological examinations [26, 27]. ENoG involves 
recording the compound muscle action potentials (CMAPs) 
and latencies of muscles, including orbicularis oculi, fron-
talis muscle, orbicularis oris, and ala nasi muscle [28, 29]. 
A percentage of degenerated nerve fibers is calculated by 
the amplitude of the CMAPs, a side difference of 30% or 
greater is considered pathologic [26]. EMG is an electro-
physiologic measures by recording motor unit action poten-
tials (MUAPs) in the muscle of depressor angulli oris, fron-
talis muscle and orbicularis oris. The larger the value, the 
more severe the facial nerve damage [30]. The Blink reflex 
test is used to measure the facial nerve since the blink reflex 
delivers information on facial nerve function with normal 
trigeminal function[26].

In Blink reflex testing, two responses, R1 and R2, are 
analyzed. R1 is the fast ipsilateral response of the orbicularis 
oculi muscle with a latency of about 10–12 ms. The second 

Fig. 1   Acupuncture points used in the present study and laser acupuncture equipment
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bilateral response R2 has a latency of about 30–41 ms. The 
R1 latency of higher than 12 ms, or the R2 latency of higher 
than 41 ms is considered pathologic. The R2 latency differ-
ences between both sides greater than 8 ms are considered 
pathologic.

Dantec Keypoint 4 (Medtronic Inc, Denmark) device was 
used for electrophysiological testing. All the operations were 
performed by the same examiner.

Statistical Analyses

Intention-to-treat analyses were conducted by including all 
available observations in the analysis. Effective rate was 
based on our previously study, in according to the clinical 
practice guideline of Bell’s palsy [1] and a clinical practice 
guideline of facial nerve electrodiagnostic for patients with 
facial palsy[26]. The HB Grading of grade 3 or higher, or if 
CAMPs have a side difference of 30% or greater is consid-
ered abnormal. After laser acupuncture treatment, HB Grad-
ing lower than grade 2, or CAMP’s side difference lower 
than 30% is considered to have therapeutic effects.

A planned sample size of 84 randomized patients (42 
assigned to PBMT group and 42 assigned to control group) 
were required, assuming 95% improvement rate (HB <  = 2) 
in the LA group, and 65% improvement rate in the control 

group, and provide 80% power. The test statistic used was 
the two-sided Fisher's Exact Test. The significance level of 
the test was 0.05. For the sample size calculation PASS 15.0 
software (NCSS, Kaysville, UT) was used.

Statistical analysis was conducted from February 1, 2023, 
to February 28, 2023. SB Grading, latency of ENoG, EMG 
were described as means and SDs for normally distributed 
continuous variables, and as medians and interquartile 
ranges for nonnormally distributed continuous variables. 
Frequency with percentage was used to describe HB, ENoG 
and Blink Reflex.

Baseline characteristics are summarized according to 
facial paralysis and compared between participants with 
and without elevated depressive symptoms using the χ2 
test, analysis of variance, or Mann–Whitney U test, as 
appropriate. All the analyses of patients with Bell’s palsy 
over 8 weeks were preformed based on the full analysis set. 
Missing primary outcome data and secondary visual acuity 
outcomes were imputed with Markov chain–Monte Carlo 
(MCMC) multiple imputation. We created 25 imputed data 
sets and pooled the results using the SAS statistical software 
version 9.4 (SAS Institute, Cary, NC).

Demographic data were analyzed by means of chi-
square tests (× 2) or Fisher's exact tests, t-tests or non-
parametric tests based on different data types. SB Grading, 

Table 1   Laser Parameters

Device information Manufacturer ASA (S.r.l., Vicenza, Italy)
Model identifier MLS laser, Mphi
Year produced 2020
Number of emitters 1
Emitter type NIR laser with two synchronized laser diodes

Irradiation parameters Center wavelength Laser diode 1 Laser diode 2
905 nm 808 nm

Operating mode Pulsed wave Continuous wave
Power 200 mW 1000 mW
Peak radiant power 75 W 1.0 W
Frequency range 1–2000 Hz
Power level 50%
Target area diameter ø 2 cm
Beam profile Two laser beams work simultaneously and synchronously with 

coincident propagation axes
Application technique Contact
Irradiance or power density 0.19 W/cm2

Number of points irradiated 5 acupoints in the affected side. 7 acupoints applied bilaterally. A 
total of 19 acupoints

Duration of each treatment session 1140 s
Dose of each point 26.22 J
Dose in the form of energy density 8.35 J/cm2

Cumulative dose of each treatment session 498.16 J
Frequency of treatment 3 times per weeks
Total treatment session 72 times
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ENoG and EMG were all analyzed by Student t-tests or 
non-parametric tests, as appropriate. HB, ENoG and Blink 
Reflex were summarized with frequencies and percent-
ages. Their distributions were assessed with chi-square 
tests or Fisher's exact tests.

We compared the proportions of abnormal Categori-
cal variables results in the LA groups and control group 
using odd ratio (OR)with associated 95% CIs. All reported 
P values were two-sided and were declared statistically 
significant when less than 0.05.

Results

Between May 2021 and April 2023, 105 patients were 
screened for eligibility; 84 patients were included (42 in 
the control group and 42 in the LA group). Due to COVID-
19, 5 participants (3 from the control group and 2 from 
the LA group) were unable to travel to the hospital. As a 
result, 79 participants were included in the analysis, with 
39 in the control group and 40 in the LA group, as shown 
in the patient flow chart (Fig. 2). Patient- and treatment-
related characteristics are presented in Table 1. The inten-
tion-to-treat population comprised all 84 patients in the 
LA group and control group (Table 2).

Primary Outcome

Table 3 shows all the 84 participants (LA group 42 and con-
trol group 42) were abnormal HB results. After 12 weeks 
treatment, After 12 weeks, 11 abnormal HB results in LA 
group (OR, 232.83, 95% CI, 13.22 to 4100.92, P < 0.001), 
and 32 abnormal caloric test results in control group (OR, 
27.46, 95% CI, 1.55 to 486.07, P < 0.001). The numbers of 
abnormal HB results in LA group had statistically signifi-
cantly lower than those randomized to the control group at 
12 weeks (OR, 0.11; 95% CI, 0.04–0.30; P < 0.001).

Table 3 also indicates that all participants were abnormal 
ENoG results, orbicularis oculi, orbicularis oris and ala nasi 
muscle (LA group 42 and control group 42) were. 41 in 
LA group and 42 in control group were abnormal Frontalis 
muscle ENoG results.

After 12 weeks, 5 abnormal orbicularis oculi ENoG 
results in LA group (OR, 579.54, 95% CI, 31.00 to 
10,833.69, P < 0.001), with 28 in control group (OR, 43.25, 
95% CI, 2.48 to 754.27, P < 0.001). 8 abnormal Fronta-
lis muscle ENoG results in LA group (OR, 174.25, 95% 
CI, 20.75 to 1463.34, P < 0.001), with 26 in control group 
(OR, 52.92, 95% CI, 3.05 to 919.54, P < 0.001). 6 abnormal 
Orbicularis oris. ENoG results in LA group (OR, 451.15, 
95% CI, 24.545 to 8292.48, P < 0.001), with 24 in control 
group (OR, 64.18, 95% CI, 3.70 to 1112.56, P < 0.001). 
6 abnormal Ala nasi muscle ENoG results in LA group 

Fig. 2   Study Flowchart
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(OR, 477.31, 95% CI, 26.00 to 8764.01, P < 0.001), with 
31 in control group (OR, 52.92, 95% CI, 3.05 to 919.54, 
P < 0.001).

All the numbers of abnormal ENoG results in LA group 
had statistically significantly lower than those randomized to 
the control group at 12 weeks, orbicularis oculi (-0.29; 95% 
CI, -0.53 to -0.04; P = 0.03), Frontalis muscle (-0.30; 95% 
CI, -0.42 to -0.18; P < 0.001), Orbicularis oris (-0.29; 95% 
CI, -0.53 to -0.05; P = 0.02), Ala nasi muscle (-0.29; 95% CI, 
-0.47 to -0.11; P < 0.01).

All the numbers of abnormal ENoG results in LA group 
had statistically significantly lower than those randomized 
to the control group at 12 weeks, orbicularis oculi (OR,0.08; 
95% CI, 0.02–0.21; P < 0.001), Frontalis muscle (OR,0.14; 
95% CI, 0.05–0.39; P < 0.001), Orbicularis oris (OR,0.13; 
95% CI, 0.04–0.36; P < 0.001), Ala nasi muscle (OR,0.06; 
95% CI, 0.02–0.18; P < 0.001) (Fig. 3).

Secondary Outcomes

Compared with baseline, Table 4 shows that SB grading was 
44.62 points lower after treatment in the LA group (95% CI, 
2.77 to 4.30; P < 0.01) and 22.64 points lower in the control 
group (95% CI, 3.09 to 4.79; P < 0.01). Participants in the 

LA group had statistically significant higher scores com-
pared with those in the control group after treatment (20.26; 
95% CI, 14.69 to 25.83; P < 0.01) (Fig. 3).

After treatment, latency of ENoG were lower than the 
means in baseline, orbicularis oculi (0.83; 95% CI, 0.39 
to 2.47; P < 0.001), frontalis muscle (0.60; 95% CI, 0.27 
to 0.41; P < 0.001), orbicularis oris (0.47; 95% CI, 0.48 to 
0.75; P < 0.001), and ala nasi muscle (0.54; 95% CI, 0.35 to 
0.54; P < 0.001). In control group, latency of ENoG were 
lower than the means in baseline, orbicularis oculi (0.37; 
95% CI, 0.51 to 0.78; P < 0.001), frontalis muscle (0.39; 
95% CI, 0.30 to 0.47; P < 0.001), orbicularis oris (0.19; 95% 
CI, 0.41 to 0.64; P = 0.02), and ala nasi muscle (0.25; 95% 
CI, 0.33 to 0.52; P < 0.001). Table 4 also demonstrates that 
the latency by ENoG showed statistically significant differ-
ences compared with the control group for orbicularis oculi 
(-0.61; 95% CI, -0.43 to -0.09; P < 0.001), frontalis muscle 
(-0.12; 95% CI, -0.21 to -0.03; P < 0.01), orbicularis oris 
(-0.28; 95% CI, -0.41 to -0.16; P < 0.001), and ala nasi mus-
cle (-0.26; 95% CI, -0.38 to -0.16; P < 0.001) (Fig. 3).

In LA group, MUAPs were lower than the means in base-
line, frontalis muscle (223.30; 95% CI, 79.68 to 123.50; 
P < 0.001), orbicularis oris (218.80; 95% CI, 64.22 to 99.53; 
P < 0.001), depressor angulli oris (190.30; 95% CI, 94.58 

Table 2   Baseline Demographic 
Patient Characteristics

Abbreviations: LA, Laser Acupuncture

Characteristic LA group Control group

Age, mean (SD), year 45.43 (13.14) 41.67 (13.81)
Gender, No. (%)
Female 26 (61.90) 31 (73.81)
Male 16 (38.10) 11 (26.19)
Body mass index, mean (SD) 25.15 (5.36) 26.49 (5.89)
Affected side of facial paralysis, No. (%)
Right 21 (50.00) 27 (64.29)
Left 21 (50.00) 15 (35.71)
Duration of facial paralysis, mean (SD), month 14.05 (3.57) 14.36 (3.35)
Presence of hypertension, No. (%)
Yes 3 (7.14) 6 (14.29)
No 39 (92.86) 36 (85.71)
Presence of diabetes, No. (%)
Yes 6 (14.29) 0 (0)
No 36 (85.71) 42 (100.00)
Use of corticosteroid medications
Yes 28 (66.67) 26 (61.90)
No 14 (33.33) 16 (38.10)
Use of Acupuncture
Yes 18 (42.86) 22 (52.38)
No 24 (57.14) 20 (47.62)
Use of Exercise
Yes 18 (42.86) 20 (47.62)
No 24 (57.14) 22 (52.38)
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to 146.60; P < 0.001). Duration was lower than the means 
in baseline, frontalis muscle (2.50; 95% CI, 0.42 to 0.64; 
P < 0.001), orbicularis oris (2.03; 95% CI, 0.48 to 0.74; 
P < 0.001), depressor angulli oris (3.24; 95% CI, 0.70 to 
1.09; P < 0.001) after treatment.

Compared with baseline in control group, Table 4 shows 
that MUAPs were lower than the means in baseline, frontalis 
muscle (183.40; 95% CI, 60.93 to 94.43; P < 0.001), orbicu-
laris oris (176.40; 95% CI, 69.04 to 107.00; P < 0.001), 
depressor angulli oris (146.50; 95% CI, 46.90 to 72.68; 
P < 0.001). Durations were lower than the means in base-
line, frontalis muscle (1.32; 95% CI, 0.72 to 1.11; P < 0.001), 
orbicularis oris (1.34; 95% CI, 0.83 to 1.29; P < 0.001), 
orbicularis oris, depressor angulli oris (1.03; 95% CI, 1.09 
to 1.69; P < 0.001).

All amplitudes of MUAPs and durations by EMG 
showed statistically significant differences compared with 
the control group after treatment. For the frontalis muscle, 
the amplitude of MUAPs was -64.23 (95% CI, -80.89 to 
-47.56; P < 0.001) and duration was -1.18 (95% CI, -1.49 
to -0.87; P < 0.001). For orbicularis oris, amplitude of 
MUAPs was -29.82 (95% CI, -55.03 to -4.62; P = 0.02) and 
duration was -0.57 (95% CI, -0.94 to -0.20; P < 0.001). For 

depressor angulli oris, amplitude of MUAPs was -47.06 
(95% CI, -62.15 to -31.97; P < 0.001) and duration was 
-2.21 (95% CI, -2.69 to -1.72; P < 0.001) (Fig. 3).

Table 3 also indicates that pathologic numbers of R1 
(LA group 40 and control group 41), R2 (LA group 42 and 
control group 42) and R2 latency differences (LA group 30 
and control group 26) were abnormal BR results.

After 12 weeks, 2 abnormal R1 results in LA group 
(OR, 400, 95% CI, 53.68 to 2980.45, P < 0.001), with 
25 in control group (OR, 27.88, 95% CI, 3.49 to 222.54, 
P < 0.001).

1 abnormal R2 results in LA group (OR, 2351.67, 95% 
CI, 93.11 to 59,393.60, P < 0.001), with 17 in control group 
(OR, 123.86, 95% CI, 7.14 to 2149.10, P < 0.001). 4 abnor-
mal R2 latency differences results in LA group (OR, 23.75, 
95% CI, 6.95 to 81.15, P < 0.001), with 17 in control group 
(OR, 2.38, 95% CI, 1.00 to 5.73, P = 0.049).

All the numbers of abnormal BR results in LA group 
had statistically significantly lower than those randomized 
to the control group at 12 weeks, R1 (OR, 0.03; 95% CI, 
0.01–0.16; P < 0.001), R2 (OR, 0.04; 95% CI, 0.004–0.29; 
P < 0.001), and R2 latency differences (OR, 0.15; 95% CI, 
0.05–0.51; P < 0.001).

Table 3   Comparison of Categorical Variables Outcome Measures

Abbreviations: LA, Laser Acupuncture; HB, House–Brackmann facial nerve grading system; ENoG, Electroneurography; NA, not available; 
ORs, Odds ratios
* p < 0.05 and **p < 0.001 comparison between groups by 2‐sample t test (2‐tailed for baseline, superiority for change from baseline at follow‐
ups
1 The HB is based on a 6-grade score that offers a gross evaluation of facial motor function. The prognoses of patients with grade 3 or higher 
were considered poor. All the HB grading were assessed by the same medical chief physician
2 The testing of ENoG involves recording the CMAPs of the mimetic muscles, including Orbicularis oculi, Frontalis muscle, Orbicularis oris 
and Musculus levator superioris alaeque nasi, the amplitude of the CMAPs obtained was measured, and the affected side and the normal side 
were compared. A percentage of degenerated nerve fibers is calculated. A side difference of 30% or bigger is considered pathologic in our study
3 In Blink Reflex testing, two responses, R1 and R2, are analyzed. R1 is the fast ipsilateral response of the orbicularis oculi muscle with a 
latency of about 10–12 ms. The second bilateral response R2 has a latency of about 30–41 ms. The R1 latency higher than 12 ms, or the The R2 
latency higher than 41 ms is considered pathologic. The R2 latency differences between both sides higher than 8 ms is considered pathologic

Baseline Follow-up

LA group
No./Total No. 
(%)

Control group
No./Total No. 
(%)

P value ORs (95% CI) LA group
No./Total No. 
(%)

Control group
No./Total No. 
(%)

P value ORs (95% CI)

HB 1 100(42/42) 100(42/42)  > 0.99 Not application 26.19(11/42) ** 76.19(32/42) **  < .001 0.11 (0.04–0.30)
ENoG2

Orbicularis 
oculi

100(42/42) 100(42/42)  > 0.99 Not application 11.90(5/42) ** 66.67(28/42) **  < .001 0.08(0.02–0.21)

Frontalis 
muscle

97.62(41/42) 100(42/42)  > 0.99 0.33(0.01–8.22) 19.05(8/42) ** 61.90(26/42) **  < .001 0.14(0.05–0.39)

Orbicularis oris 100(42/42) 100(42/42)  > 0.99 Not application 14.29(6/42) ** 57.14(24/42) **  < .001 0.13(0.04–0.36)
Ala nasi muscle 100(42/42) 100(42/42)  > 0.99 Not application 14.29(6/42) ** 75.61(31/42) *  < .001 0.06(0.02–0.18)
Blink reflex 3
R1 95.24(40/42) 97.62(41/42)  > 0.99 0.49(0.04–5.59) 4.76(2/42) ** 59.52(25/42) **  < .001 0.03(0.01–0.16)
R2 100(42/42) 100(42/42)  > 0.99 Not application 2.38(1/42) ** 40.48(17/42) **  < .001 0.04(0.004–0.29)
R2 differences 71.63(30/42) 61.90(26/42) 0.35 1.54(0.62–3.84) 9.52(4/42) ** 40.48(17/42)  < .001 0.15(0.05–0.51)
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Discussion

Currently, there is very few treatments for Bell’s palsy over 
8 weeks other than recover naturally [1]. Acupuncture plays 
an important role in regulating “Qi and blood” in treating 
Bell’s Palsy, and the scientific mechanisms of acupuncture 
have been proven to be through multiple targets and multiple 
systems [20, 31, 32] and laser acupuncture and acupuncture 
show to have at least similar efficacy [33–35]. Therefore, 
our intervention included PBMT in affected side, and acu-
points in abdomen, upper extremities and lower extremi-
ties in this study. In the treatment of facial paralysis, PBMT 
often involves scanning the areas covered by the facial nerve. 
In this study, the acupuncture points and the facial areas 
scanned by PBMT are similar. Therefore, the therapeutic 
effects observed in this study can be attributed to a combined 
effect of both PBMT and laser acupuncture [16].

The evaluation of facial nerve damage and prediction of 
the prognosis are important to patients with facial paralysis. 

We used objective and subjective facial nerve damage meas-
ures, to provide a comprehensive assessment.

After treatment, the results of HB and SB Grading indi-
cated that laser acupuncture can improve the symptoms. 
The amplitude and latency of CMAPs reflects the degree of 
facial nerve degeneration on the affected side. As patients 
with facial palsy, the amplitude of CMAPs decreased and the 
latency increased. After treatment, the amplitude of CMAPs 
of Orbicularis oculi, frontalis muscle, orbicularis oris and 
ala nasi muscle increased. And the latency of orbicularis 
oculi, frontalis muscle, and orbicularis oris decreased after 
treatment.

EMG analyzes the facial MUAPs, which are the spikes 
in electrical activity generated when a motor unit fires. The 
duration of MUAPs is increased in patients with axonotme-
sis or neurotmesis. In our study, the amplitude of and dura-
tion of MUAPs decreased after treatment.

The Blink Reflex is mediated through the trigeminal 
nerve, progressing to the trigeminal nucleus, followed by 

Fig. 3   Outcome Measures in the LA group and Control Groups. Abbreviation. LA: Laser acupuncture. HB: House–Brackmann grading system, 
CMAPs: compound muscle action potentials. SB Grading: Sunnybrook Facial Grading Scale. MUAPs: motor unit action potentials
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the facial nerve nucleus and ultimately the facial nerve. 
After laser acupuncture treatment, there's a reduction in 
the counts of abnormal R1, R2, and the R2 differences on 
both sides. Combined with subjective rating scales and 
electrophysiological examinations, we suggest that laser 
acupuncture can improve the facial nerve function and pro-
mote rehabilitation.

Pasquale et al. used Class IV laser device to treat facial 
paralysis. They treated 14 Bell’s palsy over 8 weeks with 
laser device (808 nm, 1 W). At the end of the trails, 11 of 
14 patients’ HB grading decreased to grade I [18]. Ton et al. 
treated a 52-year-old male with facial paralysis lasted for 
12 years with laser (810 nm, 200 mW). After 30 sessions 
treatment, the symptoms were improved [19]. Alayat et al. 
evaluated laser therapy’s effectiveness on 60 patients (three 
groups of 20 patients each) with idiopathic Bell's palsy, sig-
nificant recovery improvement was noted as measured by the 
HB and Facial Disability Index over 6 weeks [16].

Some limitations in our study should be noted. Our 
study only collected baseline and follow-up outcome 
measure. Future studies should incorporate a longer fol-
low-up period. Additionally, we did not include iatrogenic 
facial paralysis, trauma, or bilateral facial paralysis. In the 
future, we will recruit facial paralysis with multifactorial 
etiology.

Stimulating acupoints on the limbs and trunk, such as 
LI4 (He Gu), ST25 (Tian Shu) and ST36 (Zu San Li), 
can treat facial paralysis. According to traditional Chi-
nese medicine (TCM) theory, which attributes the effect 
to meridian regulation. However, since there is limited 
research on lasers' impact on TCM meridians, we cur-
rently cannot explain the mechanism behind treating facial 
paralysis through acupoints on the limbs and trunk. Future 
interdisciplinary research is required to elucidate this 
treatment mechanism.

Table 4   Comparison of Continuous Variables Outcome Measure

Abbreviations: LA, Laser Acupuncture; SB Grading, Sunnybrook facial grading system; CMAPs, compound muscle action potentials; MUAPs, 
motor unit action potentials; ENOG, Electroneuronography; EMG, Electromyography
1, Facial paralysis symptoms were measured using SB grading (range, 0–100; Lower scores are equivalent to greater severity of facial paralysis 
symptoms)
2, Electrophysiological examinations were measured using Electroneurography and Electromyography. The testing of ENoG involves recording 
the CMAP of muscles, and EMG measures that facial nerve function by recording MUAPs

Baseline Follow-up

LA group Control group Mean difference P value LA group Control group Mean difference a P value

SB Grading 1 27.29 (14.58) 29.00 (16.47) -1.71(-8.47 to 
5.04)

0.61 71.90 (11.98) 51.64 (13.63) 20.26 (14.69 to 
25.83)

 < .001

Latency (ms) of ENoG 2
Orbicularis oculi 3.30(0.26) 3.45(0.62) -0.15 (-0.36 to 

0.05)
0.14 2.47(0.52) 3.08(0.32) -0.61 (-0.43 to 

-0.09)
 < .001

Frontalis muscle 3.23 (0.37) 3.14(0.29) 0.09 (-0.05 to 0.24) 0.21 2.63(0.25) 2.75(0.17) -0.12 (-0.21 to 
-0.03)

0.01

Orbicularis oris 2.84(0.46) 2.83(0.51) 0.01 (-0.21 to 0.22) 0.96 2.36(0.34) 2.65(0.21) -0.28 (-0.41 to 
-0.16)

 < .001

Ala nasi muscle 3.32(0.40) 3.29(0.36) 0.02 (-0.14 to 0.19) 0.74 2.77(0.27) 3.04(0.24) -0.26 (-0.38 to 
-0.16)

 < .001

Amplitude of the MUAPs (mv) 2
Frontalis muscle 551.53(79.99) 558.70(70.42) -21.79 (-52.21 to 

8.62)
0.16 328.26(43.94) 375.32(22.08) -64.23 (-80.89 to 

-47.56)
 < .001

Orbicularis oris 544.11(68.77) 565.90(50.07) 14.02 (-16.55 to 
44.59)

0.36 325.30(32.13) 389.54(43.76) -29.82 (-55.03 to 
-4.62)

0.02

Depressor angulli 
oris

600.31(89.07) 586.29(44.56) -7.17 (-39.87 to 
25.55)

0.66 409.97(66.14) 439.79(48.66) -47.06 (-62.15 to 
-31.97)

 < .001

Duration (ms) of EMG 2
Frontalis muscle 7.93 (0.85) 7.89(0.73) 0.05(-0.21 to 0.30) 0.72 5.43(1.33) 6.57(0.48) -1.71(-8.47 to 

5.04)
 < .001

Orbicularis oris 7.11 (0.37) 7.30(0.71) -0.19 (-0.44 to 
0.05)

0.12 5.08(0.57) 5.96(0.81) -2.16 (-2.58 to 
-1.74)

 < .001

Depressor angulli 
oris

8.17(0.55) 8.13(0.62) 0.04(-0.30 to 0.38) 0.82 4.94(0.65) 7.09(1.22) -1.14 (-1.58 to 
0.71)

 < .001
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Conclusions

The findings of this randomized controlled trial, single-
center study suggest that laser acupuncture and photobio-
modulation therapy relieve symptoms for patients with 
Bell’s palsy over 8 weeks.

Authors Contribution  Concept and design: Dong Wu, Xin Lan. Admin-
istrative, technical, or material support: Dong Wu, Xin Lan, Yan-Ling 
Zhao, Ru-Jun Dai. Acquisition, analysis, and interpretation of data: 
Yun-Qing Wu, Lu-Quan Chen, Hai-Hong Lian. Data collection: Yun-
Qing Wu Statistical analysis: Kai Cao. Drafting of the manuscript: 
Dong Wu, Xin Lan.

Critical revision, editing, supervision of the manuscript for impor-
tant intellectual content: Gerhard Litscher.

Funding   1 .  Na t iona l  Key  R&D Prog ram of  China 
No.2022YFC2504100.

2. Beijing Natural Science Foundation, No. 7212166.
3.High-level Public Health Talents Training Program of Beijing 

Municipal Health Commission, No.02–046.

Declarations 

Competing Interest  The authors declare no conflict of interest for this 
study.

Informed Consent(optional)  All authors have read and agreed to the 
published version of the manuscript.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Baugh RF, Basura GJ, Ishii LE, Schwartz SR, Drumheller CM, 
Burkholder R et al (2013) Clinical practice guideline: Bell’s 
palsy. Otolaryngol Head Neck Surg 149(3 Suppl):S1-27. https://​
doi.​org/​10.​1177/​01945​99813​505967

	 2.	 Hohman MH, Bhama PK, Hadlock TA (2014) Epidemiology of 
iatrogenic facial nerve injury: a decade of experience. Laryngo-
scope 124(1):260–265. https://​doi.​org/​10.​1002/​lary.​24117

	 3.	 Zhang W, Xu L, Luo T, Wu F, Zhao B, Li X (2020) The etiology 
of Bell’s palsy: a review. J Neurol 267(7):1896–1905. https://​
doi.​org/​10.​1007/​s00415-​019-​09282-4

	 4.	 Sanchez A, Pannu J, Fuller JC (2021) Facial paralysis: timing 
of repair and management of the nonflaccidly paralyzed face. 
Curr Opin Otolaryngol Head Neck Surg 29(4):265–270. https://​
doi.​org/​10.​1097/​MOO.​00000​00000​000727

	 5.	 Bahrololoomi Z, Sadeghiyeh T, Rezaei M, Maghsoudi N (2022) 
The Effect of Breathing Exercise Using Bubble Blower on Anxi-
ety and Pain during Inferior Alveolar Nerve Block in Children 
Aged 7 to 10 Years: A Crossover Randomized Clinical Trial. 
Pain Res Manag 2022:7817267. https://​doi.​org/​10.​1155/​2022/​
78172​67

	 6.	 Cao J, Zhang X, Wang Z (2022) Effectiveness comparisons of 
antiviral treatments for Bell palsy: a systematic review and net-
work meta-analysis. J Neurol 269(3):1353–1367. https://​doi.​org/​
10.​1007/​s00415-​021-​10487-9

	 7.	 Marotta N, Demeco A, Inzitari MT, Caruso MG, Ammendolia 
A (2020) Neuromuscular electrical stimulation and shortwave 
diathermy in unrecovered Bell palsy: A randomized controlled 
study. Med (Baltimore) 99(8):e19152. https://​doi.​org/​10.​1097/​
MD.​00000​00000​019152

	 8.	 Javaherian M, Attarbashi Moghaddam B, Bashardoust Tajali S, 
Dabbaghipour N (2020) Efficacy of low-level laser therapy on 
management of Bell’s palsy: a systematic review. Lasers Med Sci 
35(6):1245–1252. https://​doi.​org/​10.​1007/​s10103-​020-​02996-2

	 9.	 Lee SY, Seong J, Kim YH (2019) Clinical Implication of Facial 
Nerve Decompression in Complete Bell’s Palsy: A System-
atic Review and Meta-Analysis. Clin Exp Otorhinolaryngol 
12(4):348–59. https://​doi.​org/​10.​21053/​ceo.​2019.​00535

	10.	 Meybohm P, Westphal S, Ravn HB, Ranucci M, Agarwal S, Choo-
rapoikayil S et al (2020) Perioperative Anemia Management as 
Part of PBM in Cardiac Surgery - A Narrative Updated Review. 
J Cardiothorac Vasc Anesth 34(4):1060–1073. https://​doi.​org/​10.​
1053/j.​jvca.​2019.​06.​047

	11.	 Surbek D, Vial Y, Girard T, Breymann C, Bencaiova GA, 
Baud D et al (2020) Patient blood management (PBM) in preg-
nancy and childbirth: literature review and expert opinion. 
Arch Gynecol Obstet 301(2):627–641. https://​doi.​org/​10.​1007/​
s00404-​019-​05374-8

	12.	 Litscher G (2019) Brain Photobiomodulation-Preliminary Results 
from Regional Cerebral Oximetry and Thermal Imaging. Med 
(Basel) 6(1). https://​doi.​org/​10.​3390/​medic​ines6​010011

	13.	 Rosso MPO, Buchaim DV, Kawano N, Furlanette G, Pomini KT, 
Buchaim RL. (2018). Photobiomodulation Therapy (PBMT) in 
Peripheral Nerve Regeneration: A Systematic Review. Bioeng 
(Basel). 5(2). https://​doi.​org/​10.​3390/​bioen​ginee​ring5​020044

	14.	 Pasternak K, Wrobel D, Nowacka O, Pieszynski I, Bryszewska M, 
Kujawa J (2018) The effect of MLS laser radiation on cell lipid 
membrane. Ann Agric Environ Med 25(1):108–113. https://​doi.​
org/​10.​5604/​12321​966.​12307​34

	15.	 Pasternak-Mnich K, Ziemba B, Szwed A, Kopacz K, Synder M, 
Bryszewska M et al (2019) Effect of Photobiomodulation Therapy 
on the Increase of Viability and Proliferation of Human Mesen-
chymal Stem Cells. Lasers Surg Med 51(9):824–833. https://​doi.​
org/​10.​1002/​lsm.​23107

	16.	 Alayat MS, Elsodany AM, AlMatrafi NA, Fiky A (2022) Effec-
tiveness of multiwave locked system laser on the treatment of 
patients with idiopathic Bell’s palsy: a randomized double-blind 
placebo controlled trial. Lasers Med Sci 37(9):3495–3502. https://​
doi.​org/​10.​1007/​s10103-​022-​03616-x

	17.	 Fornaini C, Meng Z, Merigo E, Rocca JP (2021) “At-Home” Pho-
tobiomodulation: A New Approach for Bell’s Palsy Treatment. 
Case Rep Neurol Med 2021:5043458. https://​doi.​org/​10.​1155/​
2021/​50434​58

	18.	 Pasquale C, Utyuzh A, Mikhailova MV, Colombo E, Amaroli A 
(2021) Recovery from Idiopathic Facial Paralysis (Bell’s Palsy) 
Using Photobiomodulation in Patients Non-Responsive to Stand-
ard Treatment: A Case Series Study. Photonics 8(8):341. https://​
doi.​org/​10.​3390/​photo​nics8​080341

	19.	 Ton G, Lee LW, Chen YH, Tu CH, Lee YC (2019) Effects of laser 
acupuncture in a patient with a 12-year history of facial paralysis: 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/0194599813505967
https://doi.org/10.1177/0194599813505967
https://doi.org/10.1002/lary.24117
https://doi.org/10.1007/s00415-019-09282-4
https://doi.org/10.1007/s00415-019-09282-4
https://doi.org/10.1097/MOO.0000000000000727
https://doi.org/10.1097/MOO.0000000000000727
https://doi.org/10.1155/2022/7817267
https://doi.org/10.1155/2022/7817267
https://doi.org/10.1007/s00415-021-10487-9
https://doi.org/10.1007/s00415-021-10487-9
https://doi.org/10.1097/MD.0000000000019152
https://doi.org/10.1097/MD.0000000000019152
https://doi.org/10.1007/s10103-020-02996-2
https://doi.org/10.21053/ceo.2019.00535
https://doi.org/10.1053/j.jvca.2019.06.047
https://doi.org/10.1053/j.jvca.2019.06.047
https://doi.org/10.1007/s00404-019-05374-8
https://doi.org/10.1007/s00404-019-05374-8
https://doi.org/10.3390/medicines6010011
https://doi.org/10.3390/bioengineering5020044
https://doi.org/10.5604/12321966.1230734
https://doi.org/10.5604/12321966.1230734
https://doi.org/10.1002/lsm.23107
https://doi.org/10.1002/lsm.23107
https://doi.org/10.1007/s10103-022-03616-x
https://doi.org/10.1007/s10103-022-03616-x
https://doi.org/10.1155/2021/5043458
https://doi.org/10.1155/2021/5043458
https://doi.org/10.3390/photonics8080341
https://doi.org/10.3390/photonics8080341


Lasers in Medical Science (2024) 39:29	 Page 11 of 12  29

A case report. Complement Ther Med 43:306–310. https://​doi.​org/​
10.​1016/j.​ctim.​2019.​02.​015

	20.	 Oksuz CE, Kalaycioglu A, Uzun O, Kalkisim SN, Zihni NB, 
Yildirim A et  al (2019) The Efficacy of Acupuncture in the 
Treatment of Bell’s Palsy Sequelae. J Acupunct Meridian Stud 
12(4):122–130. https://​doi.​org/​10.​1016/j.​jams.​2019.​03.​001

	21.	 Ton G, Lee LW, Ho WC, Tu CH, Chen YH, Lee YC (2021) Effects 
of Laser Acupuncture Therapy for Patients With Inadequate 
Recovery From Bell’s Palsy: Preliminary Results From Rand-
omized, Double-Blind Sham-Controlled Study. J Lasers Med Sci 
12:e70. https://​doi.​org/​10.​34172/​jlms.​2021.7

	22.	 Yu B, Xuan L, Jin Y, Chen S, Liu S, Wan Y (2021) Efficacy and 
safety of thread embedding acupuncture for facial expression mus-
cles atrophy after peripheral facial paralysis: study protocol for a 
randomized controlled trial. Trials 22(1):755. https://​doi.​org/​10.​
1186/​s13063-​021-​05696-6

	23.	 Zhou Y, Huang G, Luo C, Huang Z, Dai A, Zhang X et al (2022) 
Efficacy and safety of electric acupuncture in treatment of intrac-
table facial paralysis: A protocol for systematic review and meta-
analysis. PLoS ONE 17(12):e0278509. https://​doi.​org/​10.​1371/​
journ​al.​pone.​02785​09

	24.	 Kang TS, Vrabec JT, Giddings N, Terris DJ (2002) Facial nerve 
grading systems (1985–2002): beyond the House-Brackmann 
scale. Otol Neurotol 23(5):767–771. https://​doi.​org/​10.​1097/​
00129​492-​20020​9000-​00026

	25.	 Neely JG, Cherian NG, Dickerson CB, Nedzelski JM (2010) Sun-
nybrook facial grading system: reliability and criteria for grading. 
Laryngoscope 120(5):1038–1045. https://​doi.​org/​10.​1002/​lary.​
20868

	26.	 Guntinas-Lichius O, Volk GF, Olsen KD, Makitie AA, Silver 
CE, Zafereo ME et al (2020) Facial nerve electrodiagnostics for 
patients with facial palsy: a clinical practice guideline. Eur Arch 
Otorhinolaryngol 277(7):1855–1874. https://​doi.​org/​10.​1007/​
s00405-​020-​05949-1

	27.	 Mannarelli G, Griffin G, Kileny P, Edwards B (2012) Electro-
physiological measures in facial paresis and paralysis. Oper Tech 
Otolaryngol Head Neck Surg 23:236–247. https://​doi.​org/​10.​
1016/j.​otot.​2012.​08.​003

	28.	 Kwon KJ, Bang JH, Kim SH, Yeo SG, Byun JY (2022) Progno-
sis prediction changes based on the timing of electroneurography 
after facial paralysis. Acta Otolaryngol 142(2):213–219. https://​
doi.​org/​10.​1080/​00016​489.​2021.​19764​17

	29.	 Psillas G, Daniilidis J (2002) Facial electroneurography on 
the contralateral side in unilateral Bell’s palsy. Eur Arch 
Otorhinolaryngol 259(6):339–342. https://​doi.​org/​10.​1007/​
s00405-​002-​0471-0

	30.	 Yoo MC (2022) Diagnostic Value of Preoperative Electrodiagnos-
tic Analysis in a Patient with Facial Palsy and a Large Vestibular 
Schwannoma: Case Report. Diagnostics (Basel) 12(2). https://​doi.​
org/​10.​3390/​diagn​ostic​s1202​0542.

	31.	 Yang LS, Zhou DF, Zheng SZ, Zhao BM, Li HG, Chen QQ et al 
(2022) Early intervention with acupuncture improves the outcome 
of patients with Bell’s palsy: A propensity score-matching analy-
sis. Front Neurol 13:943453. https://​doi.​org/​10.​3389/​fneur.​2022.​
943453

	32.	 Woliner K (2014) Acupuncture for the treatment of Bell palsy. Am 
Fam Physician 89(9):702

	33.	 Manente R, Pedroso GL, Gomes EMAP, Borsatto MC, Corona 
SAM (2023) Laser acupuncture in the treatment of neuropathies 
in dentistry: a systematic review. Lasers Med Sci 38(1):92. https://​
doi.​org/​10.​1007/​s10103-​023-​03754-w

	34.	 Litscher G (2022) Laser Acupuncture Stimulation: The Latest 
Scientific Developments. Med Acupunct 34(4):213–215. https://​
doi.​org/​10.​1089/​acu.​2022.​29210.​edito​rial

	35.	 Litscher G (2022) The Future of Laser Acupuncture-Robot-
Assisted Laser Stimulation and Evaluation. Life (Basel) 13(1). 
https://​doi.​org/​10.​3390/​life1​30100​96

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.ctim.2019.02.015
https://doi.org/10.1016/j.ctim.2019.02.015
https://doi.org/10.1016/j.jams.2019.03.001
https://doi.org/10.34172/jlms.2021.7
https://doi.org/10.1186/s13063-021-05696-6
https://doi.org/10.1186/s13063-021-05696-6
https://doi.org/10.1371/journal.pone.0278509
https://doi.org/10.1371/journal.pone.0278509
https://doi.org/10.1097/00129492-200209000-00026
https://doi.org/10.1097/00129492-200209000-00026
https://doi.org/10.1002/lary.20868
https://doi.org/10.1002/lary.20868
https://doi.org/10.1007/s00405-020-05949-1
https://doi.org/10.1007/s00405-020-05949-1
https://doi.org/10.1016/j.otot.2012.08.003
https://doi.org/10.1016/j.otot.2012.08.003
https://doi.org/10.1080/00016489.2021.1976417
https://doi.org/10.1080/00016489.2021.1976417
https://doi.org/10.1007/s00405-002-0471-0
https://doi.org/10.1007/s00405-002-0471-0
https://doi.org/10.3390/diagnostics12020542
https://doi.org/10.3390/diagnostics12020542
https://doi.org/10.3389/fneur.2022.943453
https://doi.org/10.3389/fneur.2022.943453
https://doi.org/10.1007/s10103-023-03754-w
https://doi.org/10.1007/s10103-023-03754-w
https://doi.org/10.1089/acu.2022.29210.editorial
https://doi.org/10.1089/acu.2022.29210.editorial
https://doi.org/10.3390/life13010096


	 Lasers in Medical Science (2024) 39:2929  Page 12 of 12

Authors and Affiliations

Dong Wu1 · Xin Lan2 · Gerhard Litscher3 · Yan‑Ling Zhao4 · Yun‑Qing Wu5 · Ru‑Jun Dai6 · Kai Cao7 · Yu Wang8 · 
Lu‑Quan Chen1

 *	 Lu‑Quan Chen 
	 chenluquan@ccmu.edu.cn

	 Dong Wu 
	 wudong0120@outlook.com

	 Xin Lan 
	 Ruthlan1234@gmail.com

	 Gerhard Litscher 
	 gerhard.litscher@medunigraz.at

	 Yan‑Ling Zhao 
	 zhaoyl-001@163.com

	 Yun‑Qing Wu 
	 wuyunqing123353@outlook.com

	 Ru‑Jun Dai 
	 rujun.dai@163.com

	 Kai Cao 
	 caozhi@ccmu.edu.cn

	 Yu Wang 
	 wy8166@126.com

1	 Department of Traditional Chinese Medicine, Beijing 
Tongren Hospital, Capital Medical University, 
Beijing 100730, China

2	 Jococo Inc, Los Angeles, CA, USA
3	 President of the International Society for Medical Laser 

Applications (ISLA transcontinental; since 2012), German 
Vice President of the German-Chinese Research Foundation 
(DCFG) for TCM (since 2014), Vice Chairperson, World 
Federation of Chinese Medicine Societies, Committee 
of Card. Rehab. (2023-2028), Honorary President 
of the European Federation of Acupuncture and Moxibustion 
Societies (2023), Honorary Professor of China Beijing 
International Acupuncture Training Center, China Academy 
of Chinese Medical Sciences (2023), Former Head of two 
Research Units at Medical University of Graz, 8036 Graz, 
Austria

4	 Department of Otolaryngology Head and Neck Surgery, 
Beijing Tongren Hospital, Capital Medical University, 
Beijing, China

5	 Department of Neurology, Beijing Tongren Hospital, Capital 
Medical University, Beijing, China

6	 TED Healthcare Technology Ltd (Beijing), Beijing, China
7	 Beijing Institute of Ophthalmology, Beijing Tongren 

Hospital, Capital Medical University, Beijing, China
8	 Institute of Acupuncture-Moxibustion, China Academy 

of Chinese Medical Sciences, Beijing, China


	Laser acupuncture and photobiomodulation therapy in Bell’s palsy with a duration of greater than 8 weeks: a randomized controlled trial
	Abstract
	Introduction
	Materials and Methods
	Study Design and Setting
	Inclusion criteria
	Exclusion criteria
	Randomization and blinding
	Interventions
	Outcome Measure
	Statistical Analyses

	Results
	Primary Outcome
	Secondary Outcomes

	Discussion
	Conclusions
	References


