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Objective: Patients with posttraumatic facial palsy are not homogenous when neuromuscular dysfunction is analyzed and
nonselective therapy causes unequal improvement after physical therapy.

Study design: Prospective review of patient’s records.
Setting: Tertiary referral center.

Materials and Methods: In order to verify the effects of physical therapy of posttraumatic facial palsy according to the degree
of dysfunction, a prospective study on 24 patients was performed by dividing them into four groups: altered initiation of
movement, difficulty with facilitation, difficulty with movement control and difficulty with relaxation. Seven patients were
previously operated, and the others were treated medicamentously.

Interventions: Selective therapy of facial palsy included application of physical procedures and training of facial musculature.

Main Outcome Measures: Facial Grading System (FGS) and Facial disability index (FDI) were used for evaluation of
treatment.

Results: Selective therapy of posttraumatic facial palsy resulted in improvement of all the parameters. The rate of improvement
was comparable in FGS and FDI scale. Spontaneous facial nerve recovery showed lower values of improvement for both
scales. Significant improvement of selective therapy appeared mostly after 30 days of treatment. Previously operated patients
had lower improvement rate. Early selective physical therapy for posttraumatic facial palsy produced significantly better final
outcome.

Conclusion: Selective and individual approach to physical therapy of posttraumatic facial palsy can have important
therapeutical influence on the final outcome. The type and degree of neuromuscular dysfunction must be used for selection of

physical therapy.
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Introduction

Among different factors that can cause peripheral
facial palsy trauma 1is particularly important.
Neuromuscular dysfunction of facial nerve after
trauma can affect motor neurons and axons, facial
muscles, as well as central neural connections. The
manifestations of dysfunction are: difficulty in starting
the movement (initiation), difficulty in control of
regularity of movement or relaxation because of
involuntary contractions. The patients with facial palsy
have problems with nutrition, drinking, speech, and
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anxiety in social situations caused by facial

disfigurement."™

Facial nerve rehabilitation includes massage, electrical
stimulation, and exercise of facial muscles with
unequal results. Reeducation of facial neuromuscular
system with electromyography, or visual control of
facial musculature gave good results. Facial
neuromuscular reeducation is a process of training of
facial musculature that aims at increasing muscular
function and at preventing irregular muscular activity.

The program of this practice must be individual for
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each patient based on the degree of facial
neuromuscular damage, symptoms and clinical signs.
-1 The treatment of facial palsy is mainly based on
facial appearance at rest, voluntary movements,
abnormal contractions during voluntary movements,
irregular spontaneous activity and other disturbances
in daily life caused by facial weakness. "

On the other side, there are not sufficient data
concerning the positive effect of selective facial
reeducation depending on different groups of patients,
especially in traumatic cases. This emphasizes the
need to define more precisely the types of facial deficit
and to adjust the therapeutical approach.

The aim of this study was to analyse:

1. the effect of individual selective physical therapy
of posttraumatic peripheral facial palsy,

2. the influence of degree of facial nerve damage,
3. the effect of early physical therapy on the outcome.
Material and Methods

This prospective study included 24 patients with
posttraumatic facial palsy that were medically treated.
The patients were older than 18 years, with residual
facial weakness. Most of the parients were previously

' whilst a

treated with corticosteroids and vitamins '
smaller part was previously operated (5 patients with
nerve decompression, and 2 with neurosuture). The
decision to perform operation was based on the
intensity of trauma, judged by clinical appearance, CT
findings, and degree of degeneration at
electromyography. Absence of facial movements and
advanced neural degeneration without improvement
after one month were indications for decompression.
Neurosuture was performed immediately in two cases

with temporal bone fracture.
The patients were all divided into four groups:
a) difficulty with initiation of movement (9 patients),

b) difficulty during movement (facilitation) (6
patients),

c¢) difficulty with control of movement (6 patients),

d) difficulty with
(3 patients).

relaxation after movement
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This classification was based on history, facial
appearance at rest without visible movements, palpation
of face and determination of reduction of movement.

The patients with difficult initiation of facial movement
suffer from droping of food and liquid from their mouth
and dry eyes. Difficult facilitation of movement is
manifested by the same symptoms, but with smaller
intensity. Difficulty of movement
characterised by eye closure during eating and laughing,
lacrimation during lip movement, drooling during

control is

talking, chin biting during eating, with gradual
worsening of symptoms. Relaxation problem is present
with facial tension, repeated eye closure, difficulty with
opening the eye, reading, watching television, drinking,
writing, driving the car (Table 1).

Study of movement and facial status included
appearance at rest and during movements, and presence
of spasms and other changes. The patients were asked to
perform certain facial movement, to relax, and to repeat
movement. The presence and intensity of movement
and synkinesis were judged and compared to the healthy
side. Palpation was made at rest in order to determine
muscular spasm.

Control group included 8 patients with posttraumatic
facial palsy, but without physical therapy during the
same observation period. The patients both in control
and analysed group received only corticosteroid
treatment initially 1mg/kg, tapering the dose up to one
month.

Physical therapy was applied according to protocol
listed in Table 1 Within the initiation group the
treatment included actively assisted range of motion
exercises for a specific movement of facial muscles. For
facilitation group symmetrical active and resisted facial
movement exercises were performed. Movement
control difficulties were treated by focusing on
controlling the abnormal or synkinetic movement with
increase of range of movement. Relaxation group was
instructed to perform relaxation exercises with
progressive contraction and relaxation of specific facial
muscles. The exercises were conducted in front of
mirror to provide a sensory feedback and promote
learning."”
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Table 1. Symptoms, signs and therapy of different groups of posttraumatic facial palsy

GROUP SIGNS/SYMPTOMS THERAPY
Initiation * Depressed eyelid, eyebrow, chin, and lip at rest, Active assisted range
* Inability or minimal ability to start movement, of motion, control of movement,
incomplete closure of eye, small range, education on
* Marked physical impairment and psychosocial problems. recovery process.
Facilitation * Minimal or absent facial drooping at rest, Active range of

* Weak or moderate facial weakness, complete eye closure,
¢ Problems of physical function bigger than psychosocial.

motion, practise of
limitation of movement.

Control of movement

 Eyelids narrowed, retracted nasolabial fold,
moved angle of mouth and phyltrum, tension at rest,
« Slight to moderate facial weakness; abnormal
movents with voluntary movements,

Isolated movements,
correction of movements,
stretching exercise.

* Physical function less affected than psichosocial.

Relaxation * Increased facial tension at rest,

* Spontaneous ticks and spasm that increase with

voluntary attempt,

Ritmical movements,
relaxation and
stretching exercise.

* Little or no change in physical function,

marked psychosocial difficulties.

The results of therapy were analysed every 15 days, for
two months total observation time.

Facial Grading System (FGS) is a questionaire filled by
examiner according to: position of eye, nasolabial
groove, angle of mouth at rest (FGS at rest), as well as
according to position of opened mouth, voluntary
movements, forehead wrinkling, closing the eye,
laughing with opened mouth, pucking the lips (FGS
during movements), and presence of synkinesis during
voluntary movements. Obtained values for the first
group were multiplied by five, and for the second group
by four. The values for the first group were 0-20, and for
the second 0-15. Total grade could amount 0-100, and
was calculated using formula: Total FGS = FGS during

movements - FGS at rest - FGS synkinesis. """

Facial disability index (FDI) specific for facial palsy
with physical and social scale was also used.” "

Paired t test was used to investigate the differences
between groups (p value less than 0.05 denoted the
presence of a statistically significant difference).

Results
Average age of the patients was 41.7 years, without
statistical significance between the groups. The period

from development of facial palsy and onset of selective
treatment of patients was different, beeing on average

12.4 days for initiation group, 17.3 days for facilitation
group, 27.7 days for movement control, and 29.3 days
for relaxation group.

Both Facial Grading System (FGS) and Facial
disability Index (FDI) scale indicated
pretreatment valus for operated group of patients. In

higher

the group with difficult initiation of movement the
bigger change of FGS was found at rest and during
movement, and the smallest values for synkinesis. On
the other side, movement control and relaxation groups
were characterized by a better FGS at rest and during
movement, but high synkinesis score. Facilitation
group had values between the previously mentioned
ones. (Table 2).

Selective therapy resulted in improvement of all the
parameters in all the studied groups. Statistical
significance of improvement was not reached only for
synkinesis in Initiation and Facilitation groups. The
same was found for Physical scale for movement
control and relaxation groups. The rate of
improvement was comparable in FGS and FDI scale.
The biggest effect of selective therapy was confirmed
for initiation and facilitation groups. (Table 3). Control
group showed lower values of improvement for both
scales.
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Table 2. Values of Facial Grading System (FGS) and Facial Disability Index (FDI) scale before and after therapy of posttraumatic facial

palsy.
SCALE INITIATION FACILITATION MOVEMENT CONTROL RELAXATION
Before After Before After Before After Before After

a FGS Rest 16.8 +6.3 106+41* 183+55 83+31* 1563+51 98+52* 127x+66 7.7+33*
L,‘_J FGS Movement  24.6 + 8.3 514+92* 512+103 583+82* 493+69 56.6+92* 61.2+10.3 52=+10.6
é FGS Sinkinesis 23+04 1.9+0.6 21+0.8 1.4+£0.5 92+23 57+22* 102+31 73x+42*
% FDI Physical 23.6 +9.3 51.3+12.6* 41.0+9.7 56.6+12.3* 49.7+142 522+ 155 46.2+ 125 52.3+14.2

FDI Social 43.7+59 57.3+95* 532+104 63.7+92* 435+133 48.6+122 39.7+85 50.7+9.7"*
8 FGS Rest 15.3 £ 6.1 56+43"* 122+36 42+27* 8342 56+39* 64+41 53+32"
E FGS Movement  30.6 + 8.9 758+ 11.3* 579+81 754+69* 513+7.6 77.3+96* 66.5+104 79.2+12.4*
W' FGS Sinkinesis 0.9+ 0.5 0.7+0.3 1.1+03 0.6 +0.3 53+0.9 30+07* 62+13 42+09~
g FDI Physical 47.3+85 778+ 11.3* 653+76 775+89* 615+92 795+105 644+41 76.3+84
% FDI Social 57.2+11.3 743+96* 679+83 783+123" 558+10.2 76.2+122" 665+104 784+93"

*= significantly different (p<0.05)

Table 3. Values of Facial Grading System (FGS) and Facial Disability Index (FDI) scale with and without therapy of posttraumatic facial

palsy at the end of study.

SCALE INITIATION FACILITATION MOVEMENT CONTROL RELAXATION
Control Therapy Control Therapy Control Therapy Control Therapy

a FGS Rest 122+ 8.7 10.6 £ 4.1 10.8 £5.2 8.3 +3.1 10.5+6.8 98+52* 12358 7.7+33"

E FGS Movement 36.2 +8.7 514+92* 562+79 583+82 51.8+95 56.6 + 9.2 63.2+94 652+10.6

é FGS Sinkinesis 2.2+ 0.8 1.9+ 0.6 26+07 14+05* 85+31 57+22 91+46 73+42

% FDI Physical 39.3+10.8 51.3+126" 452+11.6 56.6+12.3" 44.7+125 522+155 522+ 11.3 523+ 14.2
FDI Social 527 +7.2 57.3+9.5 572+87 63.7+9.2* 46.1+10.3 486+122 382+91 50.7+97"*

& FGS Rest 7.8+5.1 56+4.3 7947 42+27* 73+39 56+39 6.1+38 53+32

g FGS Movement 61.1+95 758 +11.3* 63.2+9.7 754+6.9° 56.3+87 77.3+9.6* 695x+94 792x+124

g_" FGS Sinkinesis 3.1+04 0.7+03"* 2105 0.6 +0.3 * 47 +£0.8 3.0+0.7* 52+06* 42+09

g FDI Physical 68.5+5.5 77.8+11.3* 7243+85 775+89 654+83 795+105" 69.5+6.1 76.3+84

g FDI Social 694115 743+96* 732x71 783 +123 63.1+95 762+ 122" 68.1+92 784+93"

*= significantly different (p<0.05)

Time course of selective therapy indicated that Discussion

significant improvement appears mostly after 30 days
of treatment, and it is maintained throughout the
analyzed period, for all the groups, except for
Facilitation group. Previously operated patients had
consistently lower improvement, up to 60 days of
observation, except for synkinesis in Initiation and
Facilitation groups (Figure 1 and 2).

Early selective physical therapy of posttraumatic facial
palsy (starting up to 30 days from its onset) gave
significantly better final except for
relaxation group. The improvement was more evident

outcome,
when using FGS scale (Figure 3).
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Different grading systems are used for analysing facial
nerve function. For clinical grading of voluntary
movement, there is good correlation between ratings
given by the House-Brackmann, Sydney and
Sunnybrook systems, and within each system there is
good reliability. """ The movement, rest, secondary
defects, and subjective scoring grading system is more
useful for grading facial nerve dysfunction in clinical
practice than the House-Brackmann Grading Scale. "
New modifications of grading systems are currently
(171

proposed.
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Figure 1. The influence of previous operation of posttraumatic facial palsy on improvement of values of Facial Grading System (FGS)
scale.
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Figure 2. The influence of previous operation of posttraumatic facial palsy on improvement of values of Facial Disability Index (FDI) scale.

VanSwearingen and Brach""

proposed classification
of disability of facial neuromuscular system in order to
adjust the treatment of these changes. The rationale
was to optimise the treatment for different types of
altered facial function and neuromuscular status,

irrespectively to etiologic factor.

Patients able to activate only a small group of facial

muscles have limited number of functional

neumuscular connections and passive positioning of
face gives good results in this group. Patients with
incomplete voluntary facial function and small, but yet
present movements have improvement after training
for increased facial activity. Repeated activation of
programs learnt
movements. Patients with synkinesis (irregular facial

motor enhances previously

movements present with voluntary movements) have
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Figure 3. The influence of early therapy of medicamentously treated traumatic facial palsy on improvement of total values of Facial

Grading System.

increased ratio of recruited nerve fibers. Muscular
dysfunction is manifested by atypical activation during
voluntary movement with inclusion of other fibers.
Functional improvement can be achieved by adequate
reduction of irregular movements comprising of
inhibition of synkinesis, isolation of muscles for
certain movement and limitation of activity up to the
level of regularity. Patients with abnormal,
spontaneous muscular activity irrespectively to
(spasm and tick) have

improvement after use of interventions to increase
5-11]

voluntary movement

muscular relaxation. '

Different values of alteration of facial function
investigated with FGS and FDI reflect the course and
degree of nerve damage. Earlier onset of investigation
is characterized by bigger changes at rest and during
movement, while synkinesis is absent. Later on, as
spontaneous recovery develops, motor function is
improved, but synkinesis becomes bigger problem, as
confirmed in movement control and relaxation group.

In this investigation more intense changes for
parameters on FGS and FDI scale for previously
operated posttraumatic peripheral facial palsy were
found because of more significant neuromuscular
damage in these patients. Therefore, physical therapy
is of bigger clinical value for such patients.

The values of FGS and FDI scale in this study are
comparable to the results of Van Svearingen and
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Brach."" These data indicate that the development of
therapeutical protocol based on the symptoms snd
signs of facial damage with classification into groups
of different neuromuscular damage is valuable for
adequate therapy and for control of its effects.

Facial retraining is an excellent example of the
plasticity of the central nervous system to reorganize,
even in cases of longstanding paralysis. Current
therapeutical protocols of facial palsy were not
sufficiently oriented to the differences in muscular
activity, what can be the cause of limitted success of
physical therapy of peripheral facial palsy in some
cases. Adequate therapy can improve facial activity,
and thus facial function in daily activity and

psychosocial activities."**”

Conclusion

Selective physical therapy of posttraumatic facial
palsy resulted in improvement of all the parameters in
all the studied groups. Statistical significance of
improvement was not reached only for synkinesis in
initiation and facilitation groups. The same was found
for Physical scale for movement control and relaxation
groups. The rate of improvement was comparable in
FGS and FDI scale.

Significant improvement of selective therapy appeared
mostly after 30 days of treatment. Previously operated
patients had lower improvement rate, except for
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synkinesis in initiation and facilitation groups. Early
selective physical therapy of posttraumatic facial palsy
caused significantly better final outcome, except for
relaxation group.

The results from this study indicate that selective therapy
of posttraumatic facial palsy results in improvement of
all the parameters in all the studied groups. Reduction of
synkinesis and improvement of rest status, and facial
movements were found together with better physical and
social scale values in all the groups of facial alterations.
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