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a b s t r a c t
bacKGround: peripheral facial nerve palsy (fnp) can have various causes, such as bell’s palsy or after surgery for acoustic neuroma. re-
habilitation is often required but there is no evidence that any rehabilitation approach is more efficacious than another.
aiM: the purpose of this research was to determine the effects of neurocognitive-rehabilitative approach through mirror-therapy (Mt) and 
motor-imagery (Mi), integrated into the traditional rehabilitation with mime-therapy and myofascial-approach.
dEsiGn: this study was designed as a double-blind, randomized, controlled trial.
sEttinG: this study took place from January 2016 to June 2018 at the unit of physical Medicine and rehabilitation of umberto i polyclinic 
hospital, rome, italy.
population: twenty-two patients were randomized into two groups: the mirror therapy group (n.=11, Mt and Mi) and the traditional reha-
bilitation group (n.=11, mime-therapy and a myofascial-approach).
MEthods: outcome assessments were performed before treatment (t0), after one month (t1=10 session, twice/week), after the second and 
third months (t2=10 twice/week + 5 of Mt+Mi one/week and t3=10 twice/week + 5 of Mt+Mi 1/week), and at the 4-week follow-up (t4=2 
months follow-up).
rEsults: the analysis of the functional evaluations show that both groups experienced progressive improvement t0 to t3, with stabilization 
of the results at the follow-up. There was a significant difference in House-Brackmann-Scale scores between T0 and follow-up in favor of the 
experimental group. in terms of quality of life (facE scale), total scores and social function items improved in both groups from t0 to t3. the 
experimental group obtained better results with regard to quality of life and emotional depression.
CONCLUSIONS: The integrated use of MT and MI is efficacious in the rehabilitation of FNP, improving facial physical function. Further stud-
ies are needed to determine the predictive factors of the recovery of facial mimic.
clinical rEhabilitation iMpact: the ability of patients with unilateral facial paralysis to recognize and appropriately judge facial ex-
pressions and perceive the judgments of others remains underexplored. the likelihood of recovering near-normal facial-function after grade Vi 
facial paralysis is low. procedures, such as the immediate repair of the facial nerve with an interposed donor graft, might improve facial function 
in patients with partially injured facial nerves.
(Cite this article as: paolucci t, cardarola a, colonnelli p, ferracuti G, Gonnella r, Murgia M, et al. Give me a kiss! an integrative rehabilitative 
training program with motor imagery and mirror therapy for recovery of facial palsy. Eur J phys rehabil Med 2020;56:58-67. doi: 10.23736/s1973-
9087.19.05757-5)
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peripheral facial nerve palsy (fnp) can have various 
causes, such as bell’s palsy, which is the most com-

mon cause (approximately three-fourths of all cases). 

among secondary causes, tumors and the adverse effects 
of surgery for tumor pathologies, such as acoustic neuro-
ma and facial nerve schwannoma, are the most prevalent.1 
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ing his quality of life.16 because there is no evidence of 
the superiority of any rehabilitative treatment compared 
with another in the recovery of fnp, the purpose of this 
research was to determine the effects of a neurocognitive 
approach through mirror therapy (Mt) and motor imagery 
(Mi), integrated into the traditional rehabilitative method 
with mime therapy and a myofascial approach.

Mt is a safe and easy-to-use treatment for the recovery 
of stroke patients and phantom limb pain.17 further, based 
on the hypothesis by ramachandran with regard to over-
coming the “perceptual and visual discrepancy” between 
movement and the perception of the movement, Mt can 
be a good method to other neurological conditions.18 the 
use of Mi, which is always used in rehabilitative pathways 
with Mt before rehabilitative exercises are initiated, al-
lows the patient to consciously perceive a movement with-
out actually reconstructing the bridge between “perception 
and movement and perceptual experience is organized 
around expectations”: Mi aims to recompose the correct 
coherent information.19 thus, the aim of the study is to 
measure the effect of the integration of Mt and Mi in the 
standard rehabilitation for fnp versus standard rehabili-
tation alone. the primary outcome was the recovery of 
facial paralysis with attention regard to preventing dyski-
nesia and synkinesis, and the secondary outcome was the 
recovery in quality of life.20

Materials and methods

this study was designed as a double-blind, randomized, 
controlled trial and took place from January 2016 to June 
2018. thirty-two patients who were diagnosed with fnp af-
ter surgery for acoustic neuroma were referred to a physiat-
rist by the neurosurgeon. twenty-two (n.=22) patients were 
enrolled, because they met the inclusion criteria and agreed 
to participate, and were then randomized into two groups ac-
cording to a computer-generated simple randomization list 
at a 1:1 ratio (Matlab r2007b®, the MathWorks, inc.): 
mirror therapy (n.=11) and control (n.=11) (figure 1).

the inclusion criteria were: unilateral facial palsy after 
surgery for acoustic neuroma, less than 12 months elapsed 
from surgery, age 18 to 60 years, house-brackmann scale 
(HBS) ≥III.21

the exclusion criteria were: pregnant women, bell facial 
palsy, the presence of autoimmune or hematologic disease, 
pharmacological and psychological treatment for a psychi-
atric disorder, other tumors, major neurological problems, 
and diabetes. the pharmacological therapeutic regimen 
must have been stable for at least 3 months before the pa-

the prognosis for fnp is complete recovery in roughly 
80% of cases with bell’s palsy, whereas 15% experiences 
some type of permanent nerve damage, with the remain-
ing 5% enduring severe sequelae. in the secondary forms 
of fnp, the prognosis is worse and is linked to the type of 
tumor and surgical technique.2-4 immediately after remov-
al a vestibular schwannoma or neuroma of the acoustic 
nerve, various degrees of facial nerve palsy arise in 20% 
to 70% of patients can occur and based on a survey by 
the acoustic neuroma association, facial dysfunction is 
a significant morbidity, specifically with respect to large 
tumors.5 sure, physical therapy improves functional out-
comes for individuals with postoperative changes in facial 
motor function after facial reanimation surgery.6 then, re-
habilitation is important in the management of fnp, for 
which physical therapy programs with various strategies 
have been applied, such as exercise therapy, electrother-
apy, massage, lymph drainage, and biofeedback therapy.7 
there is no evidence that any particular rehabilitation is 
more efficacious than another; conversely, certain treat-
ments have adverse aspects, such as oral-ocular synkine-
sis.8 in association with asymmetry and contracture, syn-
kinesis could be an important consequence of fnp, be-
cause they have negative psychosocial effects on patients, 
for which Electromyography biofeedback (EMG-bfb) 
is a suitable exercise therapy.9 also, the communicative 
function of the facial expressions of emotion is critical to 
healthy social interactions: emotional and communicative 
disorders can develop in patients with fnp in the chronic 
stage of disease, including emotion-recognition impair-
ments.10 to this end, fnp should be treated in a multidis-
ciplinary setting, in which physical therapy (specifically, 
neuromuscular retraining) and psychological and medical 
or surgical interventions are integrated.11 in particular, 
mime therapy is effective in patients with fnp, for whom 
the benefits remain stable at long follow-ups (over 1 year), 
improving facial symmetry and reducing the severity of 
paresis.12, 13 several studies have reported that a facial 
muscle exercise program that includes facial massage 
and a myofascial approach is an effective intervention for 
improving facial muscle function and decreasing depres-
sion in patients with fnp.14 for secondary forms of fnp, 
such as after surgery for acoustic neuroma, several reha-
bilitative procedures are often required when inadequate 
function or poor cosmetic results are obtained. primary 
nerve repair or facial-hypoglossal anastomosis provides 
better rehabilitative results than dynamic and static pro-
cedures.15 Thus, FNP is a significant problem in patients 
after surgery for acoustic neuroma, significantly lower-
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Experimental research committee of sapienza univer-
sity, rome, italy (protocol number 4949-2018).

outcome assessments were performed for each group 
before treatment (T0=baseline), at the end of the first 
month of rehabilitative treatment (t1 = 10 sessions twice 
for week), after the second and third months of rehabilita-
tive treatment (t2 = 10 sessions twice for week plus 5 ses-
sions of Mt+Mi one for week and t3 = 10 sessions twice 
for week plus 5 sessions of Mt+Mi 1 for week), and at the 
4-week follow-up (t4 = follow-up, after 2 months).

Clinical evaluation scales

House-Brackmann scale

the house-brackmann scale (hbs) is one of several 
analysis tools that have been developed to quantify facial 
function and provide reproducible information in measur-
ing the global degree of paresis and paralysis. it is a wide-
ly accepted system and is simple, sensitive, accurate, and 
reliable, grading facial function in 6 stages, from normal 
(hb i) to total paralysis (hb Vi).20, 23

Sunnybrook Facial Grading System

the sunnybrook facial Grading system (sfGs) focuses 
on facial asymmetries and the presence or absence of 
synkinesis. facial symmetry is evaluated, comparing the 
paretic half of the face with the nonparetic side during 
rest and during voluntary movements, generating a single 
composite score from 0 to 100.

first, the physician assesses the symmetry of the eye, 
cheek (nasolabial fold), and mouth at rest. the options un-
der each item are assigned a value of 0-2, and the sum is 
attributed a weighted factor of 5. then, the physician rates 
facial movements during 5 standard facial expressions on 
a scale of 1-5 (1 = no movement, 2 = slight movement, 3 
= mild excursion, 4 = near normal movement, and 5 = nor-
mal movement). these values are summed and multiplied 
by 4. in the third step, the physician grades the severity 
of synkinesis on a 4-point scale (1 = none, 2 = mild, 3 
= moderate, and 4 = severe) during the 5 expressions, as 
in the second step. the totaled synkinesis score is given 
a weighted factor of 1. the overall score is the weighted 
sum of the three parts.24

Facial Clinimetric Evaluation Scale

the facial clinimetric Evaluation scale (facE) is a pa-
tient-based instrument that measures facial impairment 
and disability in evaluating quality-of-life issues that are 
caused by facial disability.25 this questionnaire consists of 

tient began treatment. no new medications or other reha-
bilitation approaches were undertaken during this study.

the patients were informed about the scope and pro-
cedures of the study per the declaration of helsinki, and 
their written consent for participation in the research proj-
ect was obtained.

for concealment of the allocation, a physiatrist identi-
fied the patients who were sent by the neurosurgeon and 
who met the inclusion and exclusion criteria and obtained 
signed informed consent forms for study participation. 
the patients, the physiatrist who enrolled them, and the 
researcher (psychologist or physiatrist) who administered 
the evaluation scales were blinded to the rehabilitative 
treatment.

this study protocol was developed in accordance with 
the consolidated standards of reporting trials (con-
sort) guidelines22 and was approved by the Ethics and 

figure 1.—flow chart of the study.

t1: i treatment cycle

Mirror (n.=10) cG (n.=11)

allocated to intervention Mirror 
(n.=11)

- received allocated intervention (n.=11)

Excluded (n.=10)
-  not meeting inclusion criteria 

(n.=6)
-  declined to participate (n.=4)

assessed for eligibility (n.=32)

randomized (n.=22)

Enrollment

t2: ii treatment cycle

allocated to intervention cG (n.=11)
- received allocated intervention (n.=11)

allocation

drop out (n.=1); discontinued 
intervention (co-morbidity)

Mirror (n.=10) cG (n.=11)

t3: iii treatment cycle

follow-up: after a month

analyzed (n.=10)
Excluded from analysis (n.=0)

analyzed (n.=10)
Excluded from analysis (n.=1)

uncompleted test

Mirror (n.=10) cG (n.=11)

cG (n.=11)Mirror (n.=11)

analysis
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Experimental group: mirror therapy and motor imagery

in the experimental group, patient performed an addi-
tional weekly session of mirror therapy, from the be-
ginning of the rehabilitation, using specific software 
(idibEll: idibell.cat/en/node/257) to create real-time 
symmetric facial images and record data to monitor their 
rehabilitative treatment (figure 2) and motor imagery 
exercises.

the emotional facial expressions that the patients were 
requested to perform were as follows per osgood for 
nonverbal communication:30 happiness, sadness, interest, 
disgust, fear, anger, and surprise. Much importance has 
been placed on the qualitative aspects of the relationship 
between the physiotherapist and patient with respect to 
language, such much metaphors were used during the ses-
sion, including “send me a kiss” and “give me a wink” 
to increase the latter’s understanding of the exercise with 
empathy. Each session lasted from 45 minutes to 60 min-
utes, depending on the patient’s ability to maintain atten-
tion and cognitive fatigue, respecting rest breaks.

using the software, the patient as a real mirror box, 
can view a duplicate of the non-paretic face on a com-
puter screen to have a representation of his complete pre-
lesional face. at this point, the therapist asks the patient to 
imagine himself winking, for example, imagining himself 
in a familiar and pleasant social context; then, the patient 
mentally represents, with his eyes closed, the movement 
of decomposing the identified key points, without produc-
ing any movement. subsequently, the patient is asked to 
note the therapist’s touch at certain key points of the facial 
ocular area to better perceive the movement that will be 
performed and retain the memory of the kinesthetic in-
formation that is perceived. at this point, the patient can 

15 questions on a 5-point likert scale and comprises 6 
domains: facial movement, facial comfort, oral function, 
eye comfort, lacrimal control, and social function. total 
and domain scores range from 0 (worst) to 100 (best). this 
scale has been used in several studies on patient satisfac-
tion following treatment.26, 27

Beck Depression Inventory Scale

the 21-item beck depression inventory (bdi) consists 
of four statements that describe increasing intensities of 
depressive symptoms and includes somatic and cognitive-
affective symptoms; each item is divided into a scale from 
0 to 3, reflecting the patient’s feelings in the previous 2 
weeks. a total score of all 21 items is generated; score of 
14 or above is indicative of depressive symptoms.28 de-
pressive symptoms were categorized as: minimal-mod-
erate (range 14-19), moderate-severe (range 20-29), and 
severe (range 30-63).29

Rehabilitation treatment

all patients underwent rehabilitation for a total of 3 
months. During the first month, the sessions were held 3 
times per week for the first 2 weeks, followed by twice per 
week (for a total of 10 sessions), lasting from 30 minutes 
to 45 minutes, depending on the patient’s capacity to con-
centrate and fatigue. After the first month, rehabilitation 
was administered twice per week, for 45 to 60 minutes (for 
other 20 sessions).

the patient received an illustrated pamphlet with spe-
cific exercises that could be repeated at home during the 
treatment period (with and without a mirror), according to 
the residual facial functional capacity and the progression 
of recovery of facial palsy-smile, give a kiss with facilita-
tion and reinforcement maneuvers, blow into a straw, in-
flate the cheeks, curl the nose, gently close the eyes with 
the fingers, and raise the eyebrows. At the end of the third 
month of the outpatient rehabilitative treatment, patients 
continued to perform the exercises at home per the hand-
book twice weekly for an additional month, after which 
they underwent a clinical check-up to evaluate the func-
tional and mimic muscle recovery of the paresis.

the physiotherapists who were dedicated to this project 
had extensive experience in the rehabilitation of peripheral 
paresis of the facial nerve and were trained in the use of 
mirror therapy and motor imagery exercises. patients in 
both groups participate in 4-6 psychological counseling 
sessions during the rehabilitative intervention to aid in its 
emotional and communicative aspects.

figure 2.—summary of the proposed exercise.
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his thumbs in the mouth on the upper part of the lower 
molars; then, the patient makes an isometric contraction 
for several seconds with both masseter muscles against the 
resistance that is applied by the therapist. in the relaxation 
phase, the therapist performs three consecutive myofascial 
inductions. With regard to the masseter muscle, intrabuc-
cal myofascial induction of the external and internal ptery-
goid muscles is performed. thus, the session is completed 
with myofascial induction of the tongue muscles and the 
orbicular muscles of the mouth in the transverse and lon-
gitudinal directions (figure 4).

Especially in the early stages of treatment and during 
the first period, to avoid synkinesis, the exercise is per-
formed passively, and the patient is not required to recruit 
any muscles. only later, and always preventing synkine-
sis, is the patient required to actively recruit the paretic 
muscles.

Calculation of sample size

the sample size was determined, considering functional 
recovery of the facial palsy as the main outcome per the 
sunnybrook facial Grading system (sfGs).34

the sfGs focuses on the facial asymmetries and the 
presence or absence of synkinesis. facial symmetry is 
evaluated, comparing the paretic versus non paretic side 
of the face during rest and voluntary movements, form-

perform the movement, receiving the image from the digi-
tal duplication of the half healthy face as visual feedback 
(figure 3).

Control group: traditional rehabilitation

the traditional rehabilitation treatment includes mime 
therapy (Mt)31-33 and then an initial session on informa-
tion about the treatment and prognosis with the physiatrist; 
self-massage of the face and neck; breathing and relaxation 
exercises; exercises to coordinate both sides and reduce 
synkinesis and for eye and lip closure per the myofascial 
approach to rehabilitation; letter and word exercises; and 
expressive exercises.

Myofascial release (Mfr) is a form of manual therapy 
that involves the application of a low-load, long-duration 
stretch to the myofascial complex, intended to restore op-
timal length, decrease pain, and improve function.14 the 
patient is placed in a supine position, with his head rest-
ing comfortably, and the therapist is usually situated at the 
head of the couch and, for certain maneuvers, laterally to 
the injured side.

then, the therapist performs “myofascial induction” 
specifically for the ocular areas (orbicular muscle of the 
eye, major and minor zygomatic muscle, and oral orbicu-
lar muscle): initially, 1) longitudinal induction maneuvers 
of the ocular region, 1a) transverse induction maneuvers 
of the ocular region in association with 2) transverse in-
duction of the zygomatic region and 2a) longitudinal slid-
ing of the zygomatic region. next, for the lower part of 
the face (temporal muscle, masseter muscle, and exter-
nal and internal pterygoid muscles): 1) deep myofascial 
induction maneuvers of the temporal muscle in the first 
and second phases, 1a) decompression of the temporal 
muscles; 2) longitudinal and transversal induction of the 
masseter muscle, and 2a) post-isometric induction of the 
masseter by intra-buccal technique. in this phase, the pa-
tient must open his mouth softly, and the therapist places 

figure 3.—Mirror therapy and motor imagery exercises.

figure 4.—a) longitudinal induction maneuvers of the ocular region; 
b) transverse induction maneuvers of the ocular region in association 
with transverse induction of the zygomatic region (c) and longitudinal 
sliding of the zygomatic region (d).
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results at the follow-up (hbs, at t0-fu for EG p=0.000 
and for cG p=0.000; sfGs at t0-fu for EG p=0.000 and 
for CG P=0.000). This trend was statistically significant 
in both groups between t0 and t2, t3 and the follow-up, 
and t1 and the follow-up, more so than between the in-
termediate points (t2-t3, t2-fu), t0 and t1, and t3 and 
the follow-up.

the quality of life per the facE scale total scores and 
social function item, improved in both groups from t0 to 
t3 in the total score, stabilizing at the follow-up (facE tot 
at t0-fu for EG p=0.000 and for cG p=0.000; facE-sf 
t0-fu for EG p= 0.043 and for cG p=0.047). this pattern 
was significant in both groups between T0 and T3 and at 
the follow-up between t1 and t3 and at the follow-up, 
compared with the intermediate times (t2-t3, t2-fu), 
between t0 and t1, and between t3 and the follow-up. 
both groups improved for bdi from t0 to t3, which sta-
bilized at the follow-up. This change was significant in 
both groups between t0-t3, t0-follow-up, t1-t3, and t1 
and the follow-up, versus t0-t1, t0-t2, t1-t2, t2-t3, 
and t3 and the follow-up (bdi at t0-fu for EG p=0.029 
and for cG p=0.196) (table ii).

Between-group analysis

Over time, there was a significant difference in HBS scores 
between T0 and the follow-up in favor of the EG (ΔT0-FU 
P=0.043). The FaCE tot improved significantly between 

ing a single composite score from 0 to 100. student t-test 
was used for independent variables, considering a power 
of 80%, α significance of 0.05, a mean difference between 
the two groups of 20, and a standard deviation of ±18.2 
for the experimental group (sG) and ±16.2 for the control 
group.12 With these parameters, assuming a dropout rate of 
10%, the required sample size was 10 patients per group, 
as calculated using G*power v. 3.1.9.2.

Statistical analysis

Values are expressed as median and iQr (interquartile 
range) for continuous variables and proportion for categori-
cal variables, as appropriate. demographic and clinical data 
at baseline included the following: sex (female or male), 
age, body Mass index (bMi), hbs grade, sfGs score, 
face score, and bdi score. differences in baseline char-
acteristics between the two treatment groups (experimental 
group and traditional treatment group) were analyzed by 
fisher Exact test, or Mann-Whitney u-test, as appropriate.

the analysis of time difference in the two groups was 
performed through a friedmann analysis for repeated ana-
lyzes to determine if there were differences in the different 
evaluation times in the two groups. a subsequent analysis 
for each parameter, a pairwise comparison, was performed 
with a bonferroni correction. the Mann-Whitney u-test 
was used for all the parameters studied to evaluate the time 
differences between groups and the variations (Δ) between 
t0 and t1, t1 and t2, t2 and t3, t3 and fu and t0 and 
fu between the two groups were compared.

Results

during rehabilitation treatment period, one patient dropped 
out in the experimental Group for discontinued interven-
tion; instead in the control Group 1 patient test was ex-
cluded by the analysis because incomplete. then the data 
of 10 patients for group were analyzed.

the two groups were match for age, bMi and time from 
surgery (months) as shown in table i. no subject reported 
exacerbations of symptoms during or after rehabilitation 
intervention.

Within-group analysis

All the parameters analyzed change significantly in the 
two groups (table ii). the analysis of the functional 
evaluations, performed according to the hbs and sfGs, 
showed that both groups experienced a global and progres-
sive improvement from t0 to t3, with stabilization of the 

Table I.— Sample characteristics.

Variables EG (n.=10) cG (n.=10) overall (n.=20)

Gender
Male 5 (50%) 6 (60%) 11 (55%)
female 5 (50%) 4 (40%) 9 (45%)
Median age, years 49 (29-66) 48.5 (26-52) 49 (26-65)
Median bMi, kg/m2 21 (18-26) 21.5 (18-28) 21 (18-28)

Marital status
unmarried 1 (10%) 4 (40%) 5 (25%)
Married 5 (50%) 5 (50%) 10 (50%)
divorced 4 (40%) 1 (10%) 5 (25%)
Widow 0 0 0

Educational level
primary school 0 0 0
Middle school 0 1 (10%) 1 (5%)
high school 6 (60%) 6 (60%) 12 (60%)
Graduation 4 (40%) 3 (30%) 7 (35%)

Months from onset of fp, 
months
left 6 (60%) 5 (50%) 11 (55%)
right 4 (40%) 5 (50%) 9 (45%)

Median (range) 3.75 (1-24) 4.4 (1-24)

EG: experimental group; cG: control group.
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Discussion

our hypothesis was that Mt and Mi treatment, in addi-
tion to traditional rehabilitation (mime therapy and the 
myofascial approach), would improve the rehabilitation of 
facial nerve palsy. in this regard, our results were notable: 

T0 and at the follow-up in the EG (ΔT0-FU P=0.043) and 
also for FaCE-sf differed significantly between T2 and T3 
in the EG (ΔT2-T3 P=0.05). For BDI between T0 and the 
follow-up was observed a reduction of depression in favor 
of the EG (ΔT0-FU P=0.017). No statistically significant 
difference was observed for the scale sfGs (table iii).

Table II.— Result of scale evaluation.

comparisons
hbs sfGs bdi facE total facE-sf

EG cG EG cG EG cG EG cG EG cG

Within-group timepoint comparisons
t0 5 (2) 4 (1) 9 (20) 10.5 (17) 14 (8) 13.5 (9) 33.3 (13.3) 25.8 (13.7) 31.25 (12.5) 18.75 (12.5)
t1 3 (1) 3 (1) 54 (23) 37 (19) 10 (5) 11.5 (8.5) 41.6 (21.7) 37.45 (21.68) 31.25 (18.75) 34.37 (53.12)
t2 2 (1) 3 (0) 84 (21) 67 (19.5) 9 (4) 10.5 (8.25) 55 (20) 55.8 (13.3) 56.25 (25) 46.87 (32.81)
t3 2 (0) 2 (1) 92 (12) 86 (9.5) 6 (3) 10 (7.75) 78.3 (5) 68.3 (12.92) 75 (18.75) 56.25 (23.43)
fu 2 (0) 2 (1) 92 (8) 86 (9.5) 5 (2) 9.5 (5.25) 86.6 (10) 68.3 (11.62) 81.25 (18.75) 55.25 (17.19)

Post-hoc comparisons
p t0-t2 0.014* 0.024* 0.029* 0.047* 0.005** 0.009** 0.091 0.024* 0.001** 0.011**
p t0-t3 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.001** 0.000* 0.000** 0.001**
p t0-fu 0.000** 0.000** 0.000** 0.000** 0.029* 0.196 0.000** 0.000* 0.043* 0.047*
p t1-t3 0.037* 0.015* 0.22 0.005** 0.000** 0.011** 0.046* 0.047* 0.003** 0.004**
p t1-fu 0.037* 0.015** 0.08* 0.003** 0.005** 0.009** 0.001** 0.001** 0.001** 0.011**

between-group timepoint comparisons
t0-t1 0.053* 0.720 0.661 0.400 0.211
t1-t2 0.400 1.000 0.211 0.720 0.400
t2-t3 0.497 0.661 0.065 0.133 0.05*
t3-fu 1.000 0.661 0.211 0.004* 0.356
t0-fu 0.043* 0.356 0.017** 0.043* 0.033*

Data expressed as median (interquartile range) if not otherwise specified.
hbs: house-brackmann scale; sfGs: sunnybrook facial Grading system; bdi: beck depression inventory scale; facE: facial clinimetric Evaluation scale; facE-
sf: facial clinimetric Evaluation scale-social function; iQr: range interquartile; EG: experimental group; cG: control group.
*p<0.05; **p<0.01.

Table III.— Between-group statistical analysis.

parameters
hbs sfGs bdi facE total facE-sf

EG cG EG cG EG cG EG cG EG cG

ΔT0-T1
Median 1.5 (0; 3) 1 (0; 1) 38.5 (4; 60) 31 (15; 47) -2.5 (-5; 8) 1.5 (-1; 2) 14.18 (0; 25) 12.5 (3.3; 35.4) 12.5 (0; 37.5) 3.125 (-12.5; 75)
p value 0.053* 0.720 0.661 0.400 0.211

ΔT1-T2
Median 1 (0; 2) 0 (0; 1) 28 (9; 60) 30 (9; 43) 0.5 (0; 69) -0.5 (-1; 2) 13.37 (1.6; 33.3) 10 (0; 28.3) 21.85 (0; 31.25) 6.26 (0; 31.25)
p value 0.400 1.000 0.211 0.720 0.400

ΔT2-T3 0 (0; 1) 1.5 (0; 2) 8 (0; 45) 12.5 (4; 30) 1 (0; 6) 2 (0; 3) 17.5 (5; 28.3) 10.85 (-8.3; 30) 21.9 (0; 31.3) 6.25 (0; 12.5)
Median
p value 0.497 0.661 0.065 0.133 0.05*

ΔT3-FU
Median 0 (0; 0) 0 (0; 0) 0 (0; 8) 0 (0; 7) 1.5 (0; 3) 0.5 (-1; 3) 5.8 (0; 16.6) 1.65 (-3.4; 5) 6.25 (0; 6.25) 3.125 (0; 6.26)
p value 1.000 0.661 0.211 0.004* 0.356

ΔT0-FU
Median 2.5 (2; 4) 2.5 (1; 3) 74.5 (43; 96) 73.5 (57; 84) 0.5 (-2; 15) 3.5 (1; 9) 50.85 (31.6; 66.6) 35 (15; 61.6) 62.5 (31.25; 75) 18.75 (-6.25; 75)
p value 0.043* 0.356 0.017** 0.043* 0.133

hbs: house-brackmann scale; sfGs: sunnybrook facial Grading system; bdi: beck depression inventory scale; facE: facial clinimetric Evaluation scale; facE-
sf: facial clinimetric Evaluation scale-social function; iQr: range interquartile; EG: experimental group; cG: control group.
*p<0.05; **p<0.01.
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depressed patients present with specific impairments in 
mental rotation.

the impaired behavioral performance in processing 
mental representations is related to depression, and a def-
icit in mental rotation in depressive patients might be a 
biomarker for chronic recurrence.41 also, several reports 
suggest that actual and mental actions trigger similar neu-
ral substrates: motor learning via physical practice results 
in long-term potentiation (ltp) -like plasticity processes-
namely, potentiating of M1 and temporary occlusion of 
additional ltp-like plasticity.42 thus, as evidenced by our 
results, Mt and Mi increase the acceptability of the pa-
thology by reducing depressive symptoms (bdi delta t0-
follow-up scale p=0.043).

fnp negatively affects one’s quality of life, in addition 
to its severe physical symptoms and psychosocial fac-
tors.43

in our EG, patients improved their quality of life greater 
than in the control group, particularly for social function 
on the FaCE scale. Facial paralysis is a significant problem 
in patients with acoustic neuroma, but often, treatment for 
facial paralysis is not offered, and even when it is adminis-
tered, the patient’s quality of life remains significantly low-
er.16 thus, this result encourages us to propose traditional 
rehabilitative treatment in combination with Mt and Mi.

the perception of emotions is an important component 
in enabling humans to participate in social interactions in 
everyday life.44 We hypothesize that improving emotional 
and communicative aspects positively influences quality 
of life, as seen in the EG, who performed Mi exercises 
that were based on interpreting, recognizing, and feeling 
emotions. this area should be examined in greater detail 
in larger patient groups.

the ability of patients with unilateral facial paralysis 
to recognize and appropriately judge facial expressions 
and perceive the judgments of others remains underex-
plored.45

the likelihood of recovering near-normal facial func-
tion after grade Vi facial paralysis is low. procedures, 
such as the immediate repair of the facial nerve with an 
interposed donor graft, might improve facial function in 
patients with partially injured facial nerves. in cases of to-
tal section, other procedures can provide better results.46 
in our study, two patients in the EG and three in the cG 
underwent surgical reconstruction with a donor graft. at 
the end of the rehabilitation, all of our patients were re-
ferred for surgical consultations to symmetrize and im-
prove their functional recovery when it was deemed nec-
essary.

between groups, during the evaluation times, the EG ex-
perienced greater efficacy with respect to the HBS at T0-
t1 and t0-tfollow-up, the bdi at t0-tfollow-up, and the 
facE scale at t0-tfollow-up.

Moreover, both groups showed good efficacy with the 
rehabilitation treatment over time regarding the primary 
and secondary outcomes: the patients experienced greater 
recovery of facial paralysis, avoiding dyskinesias and syn-
kinesis, and a better quality of life, especially concerning 
social functions.

Mt, which has existed since the 1990s, used initially as 
a therapy for pain in phantom limb syndrome in amputees. 
several years later, this technique began to be used by pa-
tients with hemiparesis due to cerebral injuries, and today 
it has become useful for other pathologies.35 several theo-
ries have been postulated to understand the mechanisms 
of this technique, such as the activation of the mirror neu-
rons circuit and the interpretation of the mirror reflex by 
the brain as an image that corresponds to the paretic side, 
activating the injured motor circuits and easing the move-
ment.36-38

the Mt, and the its association with Mi that prompted 
the patient to imagine the movement before executing it, 
allowing him/her to perceive the correct movement in 
the facial paresis through visual feedback by viewing the 
reflection of the intact face in place of the facial palsy. 
Each time that the patient attempted to move the para-
lyzed face, he/she received sensory feedback (through 
vision and proprioception if necessary with the touch of 
the hands by physiotherapist), in which the face moved 
symmetrically.

by overcoming the visual-motor “misperception,” the 
patient did not initiate excessive contraction of the mus-
cles, preventing synkinesis and dyskinesia.

further, the patient had a more harmonious and pleas-
ant representation of his face, avoiding and containing 
emotional frustration: FNP causes disfigurements, with 
cosmetic, functional, and psychological repercussions, 
and was significantly associated with increased depres-
sion and worse Qol scores. in addition, female sex is 
linked to greater depression scores.39, 40 the EG contained 
their depressive symptoms better, based on the bdi scale, 
because mental practice through Mi could help recon-
struct an esthetically acceptable facial image that gives 
the patient more time to process the facial damage that is 
suffered, with less frustration. several groups have stud-
ied Mi as a potential tool to examine action representa-
tion, because it can provide insights into the processes 
of action planning and preparation: the data suggest that 
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try in people with long-term facial nerve paresis: a randomised controlled 
trial. aust J physiother 2006;52:177–83. 
13. choi hJ, shin sh. [Effects of a facial Muscle Exercise program in-
cluding facial Massage for patients with facial palsy]. J Korean acad 
nurs 2016;46:542–51. Korean. 
14. ajimsha Ms, al-Mudahka nr, al-Madzhar Ja. Effectiveness of 
myofascial release: systematic review of randomized controlled trials. J 
bodyw Mov ther 2015;19:102–12. 
15. lohne V, bjørnsborg E, Westerby r, heiberg E. i want to smile. how 
do individuals with facial paralysis resulting from surgical removal of 
an acoustic neuroma cope with daily living? Vard nord utveckl forsk 
1986;6:311–9. 
16. leong sc, lesser th. a national survey of facial paralysis on 
the quality of life of patients with acoustic neuroma. otol neurotol 
2015;36:503–9. 
17. Zangrando f, paolucci t, Vulpiani Mc, lamaro M, isidori r, sara-
ceni VM. chronic pain and motor imagery: a rehabilitative experience in 
a case report. Eur J phys rehabil Med 2014;50:67–72.
18. ramachandran Vs, altschuler El. the use of visual feedback, in 
particular mirror visual feedback, in restoring brain function. brain 
2009;132:1693–710. 
19. Macintyre tE, Madan cr, Moran ap, collet c, Guillot a. Mo-
tor imagery, performance and motor rehabilitation. prog brain res 
2018;240:141–59. 
20. house JW, brackmann dE. facial nerve grading system. otolaryngol 
head neck surg 1985;93:146–7. 
21. Reitzen SD, Babb JS, Lalwani AK. Significance and reliability of the 
house-brackmann grading system for regional facial nerve function. oto-
laryngol head neck surg 2009;140:154–8. 
22. schulz Kf, altman dG, Moher d; consort Group. consort 
2010 statement: updated guidelines for reporting parallel group ran-
domised trials. bMc Med 2010;8:18. 
23. Evans ra, harries Ml, baguley dM, Moffat da. reliability of the 
house and brackmann grading system for facial palsy. J laryngol otol 
1989;103:1045–6. 
24. pavese c, tinelli c, furini f, abbamonte M, Giromini E, sala V, et 
al. Validation of the italian version of the sunnybrook facial Grading sys-
tem. neurol sci 2013;34:457–63. 
25. Kahn Jb, Gliklich rE, boyev Kp, stewart MG, Metson rb, McKen-
na MJ. Validation of a patient-graded instrument for facial nerve paralysis: 
the facE scale. laryngoscope 2001;111:387–98. 
26. henstrom dK, lindsay rW, cheney Ml, hadlock ta. surgical treat-
ment of the periocular complex and improvement of quality of life in pa-
tients with facial paralysis. arch facial plast surg 2011;13:125–8. 
27. borodic G, bartley M, slattery W, Glasscock M, Johnson E, Malazio 
c, et al. botulinum toxin for aberrant facial nerve regeneration: double-
blind, placebo-controlled trial using subjective endpoints. plast reconstr 
surg 2005;116:36–43. 
28. beck at, steer ra, brown GK. Manual for the beck depression in-
ventory second edition (bdi-ii). the psychological corporation, 1996.
29. richter p, Werner J, heerlein a, Kraus a, sauer h. on the validity of 
the beck depression inventory. a review. psychopathology 1998;31:160–8. 
30. osgood cE. dimensionality of the semantic space for communica-
tion via facial expressions. scand J psychol 1966;7:1–30. 
31. beurskens ch, heymans pG. positive effects of mime therapy on 
sequelae of facial paralysis: stiffness, lip mobility, and social and physical 
aspects of facial disability. otol neurotol 2003;24:677–81. 
32. pereira lM, obara K, dias JM, Menacho Mo, lavado El, cardoso 
Jr. facial exercise therapy for facial palsy: systematic review and meta-
analysis. clin rehabil 2011;25:649–58. 
33. Baricich A, Cabrio C, Paggio R, Cisari C, Aluffi P. Peripheral 
facial nerve palsy: how effective is rehabilitation? otol neurotol 
2012;33:1118–26. 

Limitations of the study

a limitation of our study is that we did not have the pos-
sibility to control all patients in an appropriate way during 
the rehabilitation and that not all patients, undergoing neu-
rinoma surgery, showed the EMG/Eng exam.

In our knowledge no study in scientific literature inves-
tigated the effect of neurocognitive rehabilitation in facial 
nerve palsy.

Conclusions

the integrated use of Mt and Mi with the classical proto-
col of mime therapy and the myofascial approach is effica-
cious in the rehabilitation of fnp, improving facial physi-
cal function. Moreover, the EG obtained better results with 
regard to quality of life and emotional depression. further 
studies are needed to determine the predictive factors of 
the recovery of facial mimicry with respect to the com-
municative and empathic aspects of facial nerve paresis.
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