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Abstract

Objective: Bell’s palsy is one of the most frequent forms of facial palsy affecting 75% of the cases.
Different physiotherapy techniques are utilized for treating Bell’s palsy which aims to rebuild normal
facial expressions and restore normal strength and function of facial muscles alongside decreasing all
associated symptoms. This research was conducted to evaluate the effectiveness of facial neuro-muscular
retraining with and without mirror visual feedback in patients with Bell’s palsy.

Methods: A randomized controlled trial was conducted. 64 subjects were recruited in the sample. Patients
were randomly divided into two groups with 32 patients in each group. Both groups received
Neuromuscular Retraining exercises (NMR). Group 1 received Mirror Visual Feedback (MVF)
additionally. Facial symmetry and motor function of facial muscles was assessed by using Facial Disability
Index (FDI) and House Brackmann Scale (HBS). Readings were taken at baseline and then at 3 and 7%
week follow ups. Research took 9 months duration to complete and data analysis was done using SPSS
22.

Results: Results of the research demonstrated no significant difference of FDI-P, FDI-S and HBS score
at baseline between both groups with p value being 0.893, 0.321 and 0.317 respectively. Significant
difference was observed in FDI-P, FDI-S and HBS scores at 3" week and 7" week follow up between 2
groups with p value being 0.00 for all outcome measures.

Conclusion: Mirror Visual Feedback used in combination with NMR was found more effective in
improving the facial symmetry and movement and in decreasing the functional disability than NMR used
alone in Bell’s palsy patients.
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Introduction: include changes in taste and hearing sensations, cha-
_ ) ) nges in facial sensations and ear pain. Facial nerve
Be” s palsy is a type of peripheral paralysis of  may be damaged by autoimmunological reactions,

Facial Nerve (CN V1) which causes sudden uni-  infection, ischemia, tumor or any other structure
lateral facial weakness in facial expression muscles  compressing the nerve.!

supplied by facial nerve. Associated symptoms may
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Bell’s palsy is one of the most frequent forms of
facial palsy affecting 75% of cases. The peak inc-
idence found between ages 14-45 years.2 These cases
are predominantly reported in winter (31.38%) and
autumn (30.13%) season. The seasonal incidence of
Bell’s palsy is because of increased rate of viral
upper respiratory tract infection during cold months.
It supports the infectious cause of Bell’s Palsy.?

Central facial palsy can be distinguished from Peri-
pheral facial palsy by the involvement of periocular
muscles in the latter one. Lower motor neuron lesion
(LMNL) or Bell Palsy affects all ipsilateral muscles.
In contrary, upper motor neuron lesion (UMNL) or
facial palsy affects the lower quadrant of face at
opposite side. Central facial palsy doesn’t affect fro-
ntalis muscle thus sparing the forehead movements.*

The sequelae of Bell’s palsy could be synkinesis,
contracture, crocodile tears, spasm, ringing in ears or
deafness. Synkinesis is a sequelae of Bell’s Palsy
which is aesthetically very disturbing for the patient.
Synkinesis is an abnormal facial movement perf-
ormed involuntarily during voluntary movement of
other muscles e.g. smiling, eating or speaking. It occ-
urs due to improper regeneration of facial nerve.®

Onset of Synkinesis starts 3 to 4 months after Bell’s
palsy and can continue for a period of 2 years. There
are 2 common forms of synkinesis: ocular-oral and
oral-ocular. Ocular synkinesis comprises of volun-
tary ocular movement combined with involuntary
oral movement. Whereas, oral synkinesis comprise
of voluntary oral movement combined with invol-
untary ocular movement.®

Different physiotherapy techniques are utilized for
treating Bell’s palsy. These techniques include mas-
sage, thermotherapy, electrical stimulation, facial
exercises and mirror therapy. Treatment aims to reb-
uild normal facial expressions and restore normal
strength and function of facial muscles alongside
decreasing all associated symptoms.’

Neuromuscular facial re-education is the process of
facilitating the restoration of the required facial mov-
ement functional patterns and suppressing of abnor-
mal facial movements and expressions. The process
utilizes sensory feedback for teaching re-education
of facial expressions and movements.®

Patients can learn and control facial movements even
in presence of synkinesis by using some kind of

feedback. This biofeedback can be provided by using
mirror therapy. Mirror therapy provides visual feed-
back for the facial exercises performed in front of
mirror. Mirror therapy is beneficial for increasing
contractions in weak muscles, decreasing activity in
hyper stimulated muscles and for reducing post palsy
synkinesis.’

In the light of knowledge-body build after searching
some major medical databases, no such study has
been found which well documents the comparative
effectiveness of facial neuro-muscular retraining
with and without mirror visual feedback in Bell’s
palsy patients. No preexisting data was found to dete-
rmine the comparative effects of facial neuro-muscu-
lar retraining with and without mirror visual feed-
back in Bell’s palsy patients. These interventions can
reduce recovery time and improve neuro-muscular
coordination in Bell’s palsy patients.

The primary motive of the present research was to
determine the comparative effectiveness of facial
neuro-muscular retraining with and without mirror
visual feedback in patients with Bell’s palsy using
different outcome measurement tools i.e. Facial
Disability Index and House Brackman Scale for mea-
surement of facial dysfunction.

Methods:

This randomized controlled trial was performed at
Department of Physiotherapy, Mujahid Hospital,
Madina Town, Faisalabad. It was an assessor blinded
study. Sampling technique used was purposive sam-
pling, a type of non probability sampling. Sample
included patients having idiopathic one-sided Bell’s
palsy. Age range between 15-60 years was taken.'°
First of all, ethical approval was gained from The
University of Lahore’s Ethical Committee. Then,
calculation of sample size was done by use of previ-
ously published evidence by taking assistance from
the undermentioned formula.!

n=20.2[Z1- w2 + Z 1- gy (Ha- Ha)?

Sample size calculated through this method was 54
patients divided equally in 2 groups with 27 patients
in each group.

By the addition of dropout rate of 20%, total sample
size recruited was 64 with 32 patients in every group.
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Detail of patient allocation and follow up is ment-
ioned in figure 1 given below.

Patients were allocated into 2 groups through the use
of computerized randomization table. The whole
process of research was explained to the participants
and then informed consent was taken from them. Pat-
ients in group 1 received mirror visual feedback and
neuromuscular reeducation and patients in group 2
received neuromuscular reeducation only. Every
patient was enrolled for seven weeks. Total three
times, questionnaire was filled, first at the baseline,
then after third week, and then final assessment after
seventh week. Consecutive sessions were given to
the patients in first three weeks and then patient was
guided to perform home exercises and come for
follow up when needed. Assessment and treatment
was given by two different therapists throughout the
study session. Assessment was done by using Facial
Disability Index (FDI) and House Brackman Scale
(HBS). Computer generated method was used for
randomization.

Data analysis was performed by the use of SPSS
V.22. The data was presented in the form of mean +
S.D. with p-values. Significance was defined as a p
value of less than 0.05. The frequency table and perc-
entages were used to display qualitative variables. To
display a summary of group measurements taken
over time, frequency tables, line charts, bar charts,
and pie charts are utilized. The Friedman test was
used to determine changes in FDI and HBS variables
within groups. The Mann-Whitney U test was used
to compare outcome measures between both groups.

Figure 1: CONSORT Flow Diagram
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Results:

Mean and standard deviation of group 1 and 2 was
42.06 +9.339 and 41.25 + 9.339 respectively. Group
1 comprised of 6 (18.75%) males and 26 (81.25%)
females, whereas group 2 contained 13 (40.63%)
males and 19 (59.38%) females.

In group 1, amongst a total sample of 32 patients
majority of patients (n = 12) had weight in the range
of 85-94 kg and minimum patients (n = 2) had weight
in range of 105-114 kg. In group 2, from the same
sample size of 32, 17 patients fall in the weight range
of 85-94 kg and only 1 patient had weight in 105-114
kg range. Group 1 had 15 (46.88%) patients with
affected right side and 17 (53.13%) patients with
affected left side. Whereas, group 2 had 11 (34.38%)
patients with affected left side and 21 (65.63%) pati-
ents with affected right side.

The data was initially evaluated for normality by
measuring skewness and kurtosis. With large samp-
les (> 300), the Kolmogorov Smirnov and Shapiro
Wilk tests are “unreliable.” They are, in crux, too
“sensitive.” If the sample size is between 50 and 300,
the Z value is |3.29|, which indicates that the data is
normally distributed.*?

A Shapiro Wilk’s test (p > .05) and a visual review
of their histograms, box plots and normal Q-Q plots
revealed that data for all outcome variables i.e. Facial
Disability Index (Physical and Social) Score and
House Brackmann Scale were not normally dist-
ributed with values falling outside the range of -3.29
to + 3.29 range.’314

As data was found non-normally distributed, thus
non-parametric tests were performed. Mann-Whi-
tney U-Test was conducted to find difference in
Group A and Group B at pre-assessment, 3rd and 7th
week. House Brackmann Scale and Facial Disability
Index Physical and Social Score of each patient were
assessed at different time points. Friedman test was
conducted to find difference in these outcome mea-
sures at 3 time points. The results of Mann Whitney
U-test and Friedman test are presented in the form of
table 1 and 2 respectively.
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Table 1: Within group comparison (Friedman
Test) for all outcome measures.

Measure p-Value
Group 1 Group 2
MVF + NMR NMR
FDI-P 0.000 0.000
FDI-S 0.000 0.000
HBS 0.000 0.000

*FDI-P = Facial Disability Index- Physical Score,
*FDI-S = Facial Disability Index-Social Score,
*HBS = House Brackmann Scale, *MVF = Mirror

Visual Feedback, *NMR = Neuromuscular Reeduc-
ation, *p-value = probability.

The table above demonstrates the within group com-
parison for all outcome measures which were inve-
stigated using Friedman test. Table above demo-
nstrates that there was significant reduction in mean
FDI-P, mean FDI-S and mean HBS scores across
pre-treatment, week 3 and after week 7 measurement
in patients of both groups with p value being 0.00.

Table 2: Between group comparison (Mann Whitney U-Test) for mean change in FDI-P, FDI-S and HBS
at baseline, follow up at 3" week and follow up at 7™ week.

Group 1 MVF+NMR Group 2 NMR
Session Mean+ S.D Mean Mean+ S.D Mean p- Effect
Rank Rank  value Size
FDI-P at Baseline 30.0781+5.45267  32.72  30.0469+5.93358  32.28 .893 0.028
FDI-P at 3rd week  89.7188+6.61735  48.06 58.7031+6.51655 16.94 .000 0.745
FDI-P at 7th week  109.3125+1.84806 47.88 88.0000+10.91093 17.13 .000 0.768
FDI-S at Baseline 87.13+7.308 34.73 87.00+4.977 30.27 321 0.015
FDI-S at 3" week 32.12+5.326 17.89 49.81+7.455 47.11 .000 0.637
FDI-S at 7" week 1.38+3.748 17.56 14.13+6.344 47.44 .000 0.700
HBS at Baseline 4.97+.177 32.00 5.00+0.00 33.00 317 0.015
HBS at 3" week 2.53+.507 24.94 3.06+0.435 40.06 .000 0.247
HBS at 7" week 1.06+.246 20.88 1.91+0.588 44,13 .000 0.520

*FDI-P = Facial Disability Index- Physical Score, *FDI-S = Facial Disability Index-Social Score, *HBS =
House Brackmann Scale, *S.D = Standard Deviation, *MVF = Mirror Visual Feedback, *NMR =

Neuromuscular Reeducation, *Sig = Significance.

Results demonstrated no significant difference of
FDI-P, FDI-S and HBS score at baseline between
both groups with p value being .893, .321 and .317
respectively. Significant difference was observed in
FDI-P, FDI-S and HBS scores at 3" week and 7™
week follow up between 2 groups with p value being
0.00 for all outcome measures.

Discussion:

Current study demonstrated the comparison of Mir-
ror Visual Feedback and Neuromuscular Retraining
and Neuromuscular Retraining alone in improve
ing the degree of severity and disability scores in
Bell’s palsy patients. In the present study statistically
significant improvement was demonstrated in redu-

cing recovery time of the patients. Although, signi-
ficant difference was demonstrated between both
groups at 3" and 7" week. Results showed the benefit
of using Mirror Visual Feedback with Neuromus-
cular Reeducation on Bell’s palsy.

Another research evaluated the effect of mirror bio-
feedback program with movement for facial muscle
training in patients of facial palsy. Patients were rec-
ruited in the research accordingly the clinical classifi-
cation by House Brackmann Scale. Facial Clinime-
tric Evaluation Scale and FDI were used as outcome
measures to objectify facial disability, facial asymm-
etry and poor quality of life. Results demonstrated
improvement in facial movements and disability.
Thus, it was proved that mirror visual biofeedback is
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a useful treatment tool during the regeneration phase
in facial palsy patients.’®

Case study of a 38 old year patient with Bell’s palsy
evaluated the effects of evidence based Physiothe-
rapy on condition. Patient received treatment for
6 weeks comprising of Transcutaneous Electrical
Nerve Stimulation, home exercises plan, Proprio-
ceptive Neuromuscular Facilitation stretching, facial
NMR and mirror therapy. Results demonstrated imp-
rovements in facial expressions and facial symmetry.
Results showed decrease in pain scores and impro-
vement in synkinesis. These finding are concurrent
with our study.®

Another retrospective study found similar results as
the current study. The study reviewed 15 patients
with Bell’s palsy who received mirror book treatment
in combination with standard facial rehabilitation.
These 15 patients were compared 10 patients who
only received conventional facial rehabilitation ther-
apy without mirror book. Facial Grading System
(FGS) and FDI social and physical scores were used
to evaluate the improvement of interventions. Meas-
urements were taken pre-treatment and post-treat-
ment. Results showed significant improvements in
mirror book therapy group for both FGS and FDI.
Thus, the effectiveness of mirror therapy in perip-
heral facial palsy patients is supported.*’

A study was conducted to determine relationship bet-
ween depression and severity of symptoms and soc-
ietal integration in patients with peripheral nerve
palsy. Results demonstrated a positive correlation of
depression with severe physical symptoms and soci-
etal integration.®® This was a possible relationship
which could have existed in current study. But, we
didn’t use any depression scale as an outcome mea-
sure to examine the effect of our intervention on dep-
ression levels of patients with Bell’s palsy.

Another research was conducted on effects of facial
exercises on neuromuscular facilitation in facial
palsy patients. 26 patients of facial palsy were recr-
uited in the research. All subjects enrolled underwent
western-oriental medical treatment. Patients were
allocated in two groups. Treatment group performed
facial exercises in front of mirror and control group
underwent alone western-oriental medical treatment.
Patient’s facial function was evaluated by use of the
Yanagihara’s Unweighted Grading System and HBS

before and after treatment. Patients received mirror
therapy for 4 weeks. Results demonstrated improve-
ment in both groups. But, mirror therapy treatment
group showed more improvement than western-
oriental medical treatment control group. Thus, this
research also supports the findings of our research by
showing improvement in HBS scores after giving
mirror therapy as a treatment in patients with perip-
heral facial palsy.*®

Current study showed the effectiveness of mirror
therapy for Bell’s palsy. Another review had found
mirror therapy effective for other diseases. Results of
review demonstrated improvement of outcome mea-
sures for different conditions including stroke, phan-
tom limb pain, fracture rehabilitation, cerebral palsy
and complex regional pain syndrome.?

Benefits of using mirror therapy on Bell’s palsy pat-
ients have theoretical and scientific grounds. A
review article on the clinical aspects of mirror the-
rapy in rehabilitation explains the underlying mech-
anism of action of mirror therapy. Mirror therapy
works by stimulating mirror neurons. Activation of
mirror neurons also occurs during observing others
performing movements and during mental imagery
of motor tasks. Mirror neurons are located in ventral
and inferior premotor cortex area of brain.?* Mirror
mechanism reinforces the development of motor
memories. Effectiveness of the mirror therapy is exp-
lained by the fact that it induces plasticity in the
motor cortex. Plasticity occurs either through suppr-
essing the motor activity on the normal side or by
enhancing motor activity on paretic side.?

Conclusion:

Current study concluded that both treatments are
found effective in improving Facial Disability Index
and House Brackmann Scale scores. But, NMR with
MVF is found more effective in enhancing the sym-
metry and movement of face and in decreasing the
functional disability on 3™ and 7" week follow up
than NMR used alone in Bell’s palsy patients.
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