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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: This study aimed to evaluate the clinical efficacy
and safety of facial proprioceptive neuromuscular facilitation
(PNF) combined with mirror therapy (MT) in the treatment of
acute peripheral facial paralysis (PFP).

Methods: A single-center, randomized controlled trial
(RCT) was conducted between December 2022 and June 2024
at Ziyang Central Hospital. A total of 34 patients with acute
PFP (disease duration <7 days) were randomly assigned to the
experimental group (n=17) or the control group (n=17) in a 1:1
ratio. Both groups received standardized conventional treatment
(pharmacotherapy + acupuncture + intermediate-frequency
pulse electrical stimulation + ultrashort wave therapy) and facial
PNF training. The key of drug treatment is to use intravenous
dexamethasone 10 mg as early as possible, once a day, and
gradually reduce the dose after 5 days of continuous use, and then
stop the drug, with a total course of 10 days. Additionally, the
experimental group underwent mirror therapy synchronously.
The primary outcome was the Facial Clinimetric Evaluation
(FaCE) scale score at 4 weeks post-treatment. Secondary
outcomes included House-Brackmann (HB) grading (assessed
at baseline, 2 weeks, 4 weeks, and full recovery) and Clinical
Recovery Time.

Results: Baseline characteristics were well-balanced between
the two groups (all P>0.05). At 4 weeks, the median (IQR)
FaCE score in the experimental group [67 (62, 71)] was
significantly higher than that in the control group [39 (30, 47)]
(W=249.50, P<0.001). The experimental group also achieved a
significantly shorter mean + SD Clinical Recovery Time (3248
days vs. 4748 days, t=-5.19, P<0.001) and a higher proportion
of HB Grade I (normal function) at 4 weeks (52.94% vs. 5.88%,
P=0.015) compared with the control group. At full recovery, the
experimental group maintained a higher FaCE score (P=0.015)
and a trend toward more patients achieving HB Grade I (64.71%
vs. 35.29%, P=0.086). No adverse events were reported in either
group.

Conclusion: Facial PNF combined with mirror therapy
significantly improves facial function, shortens recovery time,
and exhibits good safety in patients with acute PFP, making it a
promising rehabilitation strategy.

Key words. Peripheral facial paralysis, proprioceptive
neuromuscular facilitation, mirror therapy, rehabilitation,
randomized controlled trial.
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Introduction.

Peripheral facial paralysis (PFP), also known as idiopathic
facial paralysis or Bell's palsy, arises from facial nerve edema
and mechanical compression due to nonspecific inflammation
within the stylomastoid foramen [1], causing paralysis of
facial expression muscles innervated by the nerve. While most
prevalent in adults aged 30-45 years, it can occur across all
age groups [2]. Epidemiological data show a global annual
incidence of 5-50 cases per 100,000 population [3], with
risk factors including diabetes, pregnancy, hypertension,
immunosuppression, influenza, and other upper respiratory tract
infections [4]. Despite optimal initial management, up to 30%
of patients fail to regain full facial nerve function [5], indicating
unmet therapeutic needs. As the primary basis for social
recognition and emotional expression, facial motor dysfunction
leads to functional deficits (e.g., incomplete eyelid closure,
drooling, dysphagia) and impaired social participation [6],
severely affecting mental health and activities of daily living.

Core treatment goals for PFP include early resolution of
local inflammation/edema, corneal/conjunctival protection,
and facial nerve function restoration [7]. Rehabilitation plays
a pivotal role: traditional acupuncture [8] modulates local
qi-blood circulation, dispels wind, unblocks collaterals, and
enhances perineural perfusion; physical modalities (e.g.,
infrared radiation, ultrashort wave diathermy) [9] alleviate
nerve edema and promote repair; and combining neuromuscular
electrical stimulation with shortwave diathermy improves
muscle strength, prevents atrophy/synkinesis, and restores
facial symmetry in chronic cases [10]. Facial functional training
and exercise therapy—key components of rehabilitation—
enhance facial blood circulation, muscle strength, and motor
function [11,12]. Proprioceptive Neuromuscular Facilitation
(PNF), whose safety and efficacy for application in the acute
phase have been verified, is a primary movement therapy for
PFP, and the combination of PNF with standardized electrical
stimulation is an intervention that can significantly reduce the
incidence of synkinesis [13]. Mirror therapy (MT)—initially
used for stroke-related hemiplegia and phantom limb pain
[14]—promotes nerve recovery via action observation or motor
imagery, with proven efficacy in peripheral nerve injuries [15].
Thus, this study combined facial PNF with MT to evaluate a
more effective rehabilitation strategy for PFP.
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Methods.

Study design: This was a single-center, randomized controlled
trial (RCT) conducted at Ziyang Central Hospital (West China
Hospital of Sichuan University-Ziyang Hospital) between
December 2022 and June 2024. The study was approved by
the hospital’s Ethics Committee and adhered to the ethical
principles of the Declaration of Helsinki for research involving
human participants. All eligible patients provided written
informed consent prior to enrollment.

Participants:

Patients with acute PFP were recruited from the Departments
of Rehabilitation Medicine and Neurology of Ziyang Central
Hospital. Key enrollment criteria included: (1) confirmation of
PFP diagnosis in accordance with established guidelines [16];
(2) first episode of unilateral PFP; (3) disease duration <7 days;
(4) good compliance with treatment and follow-up; and (5)
voluntary signing of the informed consent form.

Exclusion criteria were: (1) PFP secondary to central facial
palsy, nerve injury, tumors, or other underlying diseases;
(2) history of mental illness, alcohol dependence, or drug
dependence; (3) pregnancy or lactation; (4) high myopia; and (5)
poor compliance precluding completion of the study protocol.
Sample Size Calculation:

Sample size was estimated using PASS statistical software,
with parameters strictly grounded in evidence from a published
clinical study focusing on rehabilitation outcomes in patients
with Bell’s palsy (peripheral facial paralysis, PFP) [Prem
Kumar BN, Hitha Sherin U. Comparative Study on Effect of
Proprioceptive Neuromuscular Facilitation and Facial Motor
Imagery Techniques on Bell’s Palsy. RGUHS Journal of
Physiotherapy. 2022;2 (1):0-0. doi:10.26463/rjpt.2 1 3]. This
cited study adopted the Facial Clinimetric Evaluation (FaCE)
scale as the core outcome measure—consistent with the
primary endpoint of our research—and reported FaCE score
improvements in two parallel intervention groups. Based on the
standard deviation (SD) range of FaCE score changes provided
in this study, a pooled SD of 8.5 was calculated for sample size
estimation. To ensure the detection of a clinically meaningful
treatment effect, we predefined a between-group difference in
FaCE scores that aligns with the minimal improvement perceived
as functionally relevant for PFP patients in clinical practice [1].
Additionally, we set a statistical power of 0.9, a significance
level () of 0.05, and accounted for a 15% non-response rate to
address potential follow-up loss in real-world clinical settings.
The final estimation indicated that 17 participants per group
were required to achieve sufficient statistical power. Thus,
a total of 34 patients were enrolled in the study to meet the
methodological requirements of the randomized controlled trial.
Randomization and Group Allocation:

Eligible patients were randomly assigned to the control
group or the experimental group in a 1:1 ratio using a random
number table. Randomization was performed by an independent
researcher not involved in patient recruitment or outcome
assessment to ensure allocation concealment.
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Interventions:

Both groups received standardized conventional treatment,
including pharmacotherapy and conventional rehabilitation,
with identical protocols to ensure baseline intervention
consistency between groups. The key of drug treatment is to use
intravenous dexamethasone 10 mg as early as possible, once a
day, and gradually reduce the dose after 5 days of continuous
use, and then stop the drug, with a total course of 10 days.

Pharmacological therapy [17]: Corticosteroids: Administered
as prednisolone at an initial dose of 60 mg/day (prednisolone
equivalent) for the first 5 days, followed by a tapering schedule:
40 mg/day on day 67, 20 mg/day on day 8-9, and 10 mg/day
on day 10-11, with complete discontinuation on day 12. This
regimen was standardized for all eligible patients to reduce
facial nerve edema and stabilize cell membranes/nerve sheaths.
Antiviral therapy: Acyclovir (800 mg, five times daily for 7 days)
was prescribed for patients with suspected neurotropic virus
infection (e.g., herpes simplex virus). Neurotrophic support:
Vitamin B1 (10 mg, three times daily) and methylcobalamin
(500 pg, three times daily) were administered throughout the
treatment course. Ocular protection: Tobramycin eye drops
(one drop, four times daily) and erythromycin ointment (applied
before bedtime) were provided for patients with incomplete
eyelid closure to prevent exposure keratitis.

Conventional rehabilitation [18-20]: Acupuncture,
intermediate-frequency pulse electrical stimulation, and
ultrashort wave therapy were administered in accordance with
clinical practice guidelines for PFP:

Acupuncture: 30 minutes per session, targeting acupoints
including Yangbai (GB14), Sibai (ST2), Dicang (ST4), Jiache
(ST6), and Hegu (LI4), performed once daily. Intermediate-
frequency pulse electrical stimulation: Applied to facial
paralysis-affected muscles with a frequency of 2-10 kHz,
intensity adjusted to patient tolerance (avoiding facial spasm),
20 minutes per session, once daily. Ultrashort wave therapy:
Wavelength of 11 cm, output power of 40-60 W, non-contact
application over the parotid gland region, 15 minutes per
session, once daily.

Additional facial function training was provided as follows:

Control group: Facial PNF training alone. Patients were
placed in a supine position with the head slightly elevated (30°).
Therapists used standardized verbal cues to guide resistance
training for all facial expression muscles (frontalis, corrugator
supercilii, orbicularis oculi, levator palpebrae superioris,
depressor glabellae, zygomaticus major, orbicularis oris, levator
labii superioris, depressor labii inferioris, mentalis, levator
anguli oris, depressor anguli oris, triangularis, buccinator,
temporalis, and masseter). For each muscle group, the training
followed a "contract—relax" cycle: 3 seconds of active muscle
contraction against manual resistance (applied by the therapist
at the muscle insertion site), 2 seconds of relaxation, and 1
second of rest, with 3 sets of 10 repetitions per muscle group.
The total duration of PNF training was 30 minutes per session,
once daily.

Experimental group: Facial PNF training combined with
synchronous mirror therapy. The PNF training protocol (muscle



groups targeted, contraction—relax cycle, resistance application,
and duration) was identical to the control group. Mirror therapy
was integrated synchronously as follows: A 15 cm x 21 c¢m flat
mirror was positioned vertically 25-35 cm above the patient’s
face, aligned such that the patient’s unaffected side was reflected
in the mirror (covering the visual field of the affected side).
Prior to training, the therapist instructed the patient to focus on
the mirror reflection of the unaffected side, mentally associating
the observed movements with the intended contraction of the
affected side (sensory-motor integration guidance). During
PNF resistance training: For each muscle group, the patient
first observed the unaffected side’s movement in the mirror
(e.g., raising the eyebrow with the unaffected frontalis), then
attempted to replicate the movement with the affected side
while the therapist applied manual resistance to the affected
muscle. The therapist provided real-time verbal feedback to
align the affected side’s movement with the mirror reflection
(e.g., "Adjust the affected eyebrow to match the height of the
reflected unaffected eyebrow"). The synchronous combination
of PNF resistance training and mirror visual feedback was
maintained throughout the 30-minute session, with the therapist
ensuring consistent resistance intensity and mirror alignment.
All interventions were performed by two certified rehabilitation
therapists with >5 years of experience in PFP management,
who received standardized training on the study protocols to
minimize inter-operator variability.
Outcome Measures:

Outcome assessments were conducted by trained researchers
blinded to group allocation at baseline, 2 weeks, 4 weeks, and at
the time of full recovery.

Primary outcome: FaCE scale [21], a PFP-specific quality-
of-life instrument assessing facial movement, sensation, oral
function, eye sensation, tear secretion, and social function.
Evaluations were performed at baseline and 4 weeks.

Secondary outcomes: House-Brackmann (HB) grading
scale [22], a validated tool for facial nerve function assessment
(Grades I-VI, with Grade I indicating normal function and
Grade VI severe paralysis). Assessments were conducted at
baseline, 2 weeks, 4 weeks, and full recovery.

Clinical Recovery Time: clinical recovery is defined
as achieving HB Grade I (complete recovery) or Grade II
(significant functional improvement), where HB Grade II is
characterized by "mild facial asymmetry only during maximal
effort, no functional deficits (e.g., complete eyelid closure, no
drooling, normal swallowing), and restoration of daily living
and social participation capacity". (De Almeida J.R., Guyatt
G.H., Sud S., et al. Management of Bell Palsy: Clinical Practice
Guideline. Cmaj. 2014;186:917-922).

Statistical Analysis:

The analysis included measures such as mean (standard
deviation) for normally distributed variables and median (IQR)
for non-normally distributed variables for continuous variables,
and frequencies and percentages for categorical variables.
Normality tests and QQ plots were used to assess the distribution
of the data, and appropriate descriptive statistics methods were
applied to both normally and non-normally distributed variables.
Group comparisons for continuous variables with normal
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distribution were performed using Welch's t-test or ANOVA,
and non-normally distributed variables were compared using the
Wilcoxon rank-sum test or Kruskal-Wallis test. For comparison
between groups of categorical data, we used the Fisher exact
test for expected frequencies <5; otherwise, we used the Chi-
squared test.

Results.

Baseline Characteristics:

A total of 34 patients with acute peripheral facial paralysis were
enrolled between December 2022 and June 2024, and randomly
assigned to the experimental group (n=17) or control group
(n=17). All participants completed the full course of treatment
and follow-up without dropout. Baseline characteristics were
well-balanced between the two groups, with no statistically
significant differences (all P>0.05; Table 1). Briefly: the
proportion of males was 52.94% in the experimental group
and 35.29% in the control group (¥*>=1.07, P=0.300); the mean
age was 48+14 years and 47+18 years, respectively (t=0.10,
P=0.923); the median (IQR) baseline FaCE score was 21.0
(17.0, 24.0) and 18.0 (18.0, 20.0) (W=174.00, P=0.314); and
the distribution of baseline House-Brackmann (HB) grades (IV,
V, VI) was comparable between groups (P=0.800) (Table 1).

FaCE Scale Scores:

At baseline, there was no significant difference in FaCE scores
between the two groups (P=0.314). After 4 weeks of treatment,
the median (IQR) FaCE score in the experimental group
significantly improved to 67 (62, 71), which was substantially
higher than that in the control group [39 (30, 47)] (W=249.50,
P<0.001). At the time of full recovery, the experimental group
maintained a higher median (IQR) FaCE score [71.0 (67.0,
74.0)] compared with the control group [66.0 (61.0, 68.0)], and
the difference remained statistically significant (W=215.50,
P=0.015); (Table 2 and Figure 1).

Clinical Recovery Time:

The mean + SD Clinical Recovery Time was significantly
shorter in the experimental group (3248 days) than in the
control group (4748 days) (t=-5.19, P<0.001), indicating a
faster recovery in the combined intervention group (Table 2 and
Figure 1).

House-Brackmann (HB) Grading:

Baseline HB grade distribution was similar between groups
(P=0.800). At the 2-week follow-up, no statistically significant
difference in overall grade distribution was observed (P=0.159);
however, a higher proportion of patients in the experimental
group achieved HB Grade II (29.41% vs. 11.76%) and
Grade III (35.29% vs. 17.65%), while 17.65% of the control
group remained at Grade V (vs. 0% in the experimental
group). By 4 weeks, the between-group difference in HB
grade distribution became statistically significant (P=0.015):
52.94% of the experimental group achieved Grade I (normal
function), compared with only 5.88% in the control group. At
full recovery, 64.71% of the experimental group and 35.29% of
the control group had recovered to Grade I, with the difference
approaching but not reaching statistical significance (¥*=2.94,
P=0.086) (Table 3 and Figure 2).
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Figure 1. Patient FaCE and Clinical Recovery Time graph before and after treatment.
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Figure 2. Patient House - Brackmann's cumulative graph before and after treatment.
Table 1. Patient demographics and baseline characteristics.
. Experimental group Control group N
Characteristic N=17 N=17 Statistic p-value
Gender, n (%) ¥ =1.07 0.300!
male 9 (52.94%) 6 (35.29%)
female 8 (47.06%) 11 (64.71%)
Years, Mean + SD 48 + 14 47+ 18 t=0.10 0.9232
FaCE, Median (Q1, Q3) 21.0(17.0, 24.0) 18.0 (18.0, 20.0) W =174.00 03143
House—Brackmann, n (%) 0.800*
VI 4 (23.53%) 5(29.41%)
A\ 9 (52.94%) 10 (58.82%)
v 4 (23.53%) 2 (11.76%)

"Pearson's Chi-squared test

2Welch Two Sample t-test

3Wilcoxon rank sum test

“Fisher's exact test
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Table 2. Patient FaCE Changes Before and After Treatment.
Experimental group

Control group

Characteristic N=17 N=17 Statistic p-value
FaCE baseline, Median (Q1, Q3) 21.0 (17.0, 24.0) 18.0 (18.0, 20.0) W =174.00 0.314!
FaCE at 4 weeks, Median (Q1, Q3) 67 (62,71) 39 (30, 47) W =249.50 <0.001!
FaCE at full recovery, Median (Q1, Q3) 71.0 (67.0, 74.0) 66.0 (61.0, 68.0) W =215.50 0.015!
Clinical Recovery Time (days), Mean = SD |32+ 8 47 £ 8 =-5.19 <0.0012
"Wilcoxon rank sum test

*Welch Two Sample t-test

Table 3. Patient House - Brackmann Changes Before and After Treatment.

Characteristic ix:pell;mental group §0=11t11:701 group Statistic p-value
House—Brackmann baseline, n (%) 0.800!
VI 4 (23.53%) 5(29.41%)

v 9 (52.94%) 10 (58.82%)

v 4 (23.53%) 2 (11.76%)

House—Brackmann at 2 weeks, n (%) 0.159!
11 5(29.41%) 2 (11.76%)

I 6 (35.29%) 3 (17.65%)

\Y% 0 (0.00%) 3 (17.65%)

v 6 (35.29%) 9 (52.94%)

House—Brackmann at 4 weeks, n (%) 0.015!
I 9 (52.94%) 1 (5.88%)

11 5(29.41%) 7 (41.18%)

I 3 (17.65%) 6 (35.29%)

v 0 (0.00%) 2 (11.76%)

A% 0 (0.00%) 1 (5.88%)

House—Brackmann at full recovery, n (%) =294 0.086>
I 11 (64.71%) 6 (35.29%)

II 6 (35.29%) 11 (64.71%)

'Fisher's exact test
Pearson's Chi-squared test

Safety:

No adverse events were reported in either group during the
entire treatment and follow-up period, confirming the safety of
both intervention regimens.

Discussion.

Most PFP patients have a favourable prognosis with active
medical management, but some develop sequelae that impair
mental health, social functioning, and quality of life [23].
Traditional rehabilitation (e.g., physical therapy, acupuncture)
is insufficient for rapid, optimal recovery, highlighting the
need for novel strategies to improve outcomes. Herein, we
combined facial PNF with MT and assessed its efficacy in PFP
rehabilitation, finding significant therapeutic benefits that offer
a novel approach to modern rehabilitation.

PNF [24] stimulates proprioceptors to enhance neuromuscular
responses and muscle contraction, while regulating sensory
nerve excitability to normalize muscle tension and movement
patterns. It has been shown to improve trunk control and
balance in stroke hemiplegia [25], and efficacy in movement
disorders associated with osteoarthropathy, soft tissue injuries,
and cerebral palsy [26,27]. Consistent with prior research, PNF
effectively promoted PFP recovery in our study, accelerating
rehabilitation and shortening treatment duration. A systematic
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review further confirmed that early PNF improves quality of
life, facial movement, and compound muscle action potential
(CMAP), while reducing complication rates [13].

MT [28] (mirror visual feedback therapy) is grounded in mirror
neuron theory—neurons that map others' actions, emotions,
and intentions in the observer’s brain. Increasingly used for
peripheral nerve injuries, MT reduces visual-motor mismatch
in PFP and preserves cortical facial movement patterns [15].
Martineau et al. [29] developed a modified MT protocol that
improved facial symmetry in early severe idiopathic PFP. In
our study, combining MT with PNF significantly enhanced
facial nerve function, shortened Clinical Recovery Time, and
achieved superior outcomes. The control group received only
PNF plus conventional rehabilitation. Although this regimen
improved facial muscle contraction coordination and strength,
its efficacy was inferior to that of the experimental group. The
core reason for this difference lies in the absence of the central
regulatory effect of MT: MT activates the mirror neuron system,
and through visual feedback of symmetric movements from the
unaffected side, it precisely regulates motor cortex remodelling
of the affected side, thereby accelerating the recovery of
patients’ facial nerve function. Notably, one control group
patient achieved early clinical cure (FaCE score: 74) on day
28, attributed to individual differences and a more favourable
baseline condition [30].



This study has certain limitations. First, the efficacy evaluation
primarily focused on the short-term recovery of facial nerve
function, but pathological synkinesis was not incorporated as
a long-term prognostic indicator. The relatively short follow-
up duration also precluded a comprehensive assessment of the
impact of acute-phase interventions on the long-term risk of
synkinesis. In subsequent studies, we will extend the follow-
up period to 3—6 months and include pathological synkinesis as
an assessment indicator to further verify the long-term efficacy
and safety of the intervention. Additionally, the small sample
size restricts generalizability, and larger-scale trials are needed.
Incorporating objective indicators (e.g., electromyography) in
future research will further strengthen the reliability of efficacy
assessments.

Conclusion.

In conclusion, combining facial PNF with MT effectively
promotes facial nerve function recovery and shortens Clinical
Recovery Time in PFP. This combination represents a promising
novel approach for modern PFP rehabilitation.
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