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ABSTRACT

Bell’s palsy is the most common cause of acute unilateral facial paralysis and significantly affects facial symmetry, emotional
expression, communication, and quality of life. Although spontaneous recovery occurs in many patients, a substantial
proportion experience incomplete restoration, muscle weakness, synkinesis, and psychosocial consequences.
Contemporary rehabilitation strategies emphasize facial exercises, neuromuscular retraining, biofeedback, and
physiotherapy interventions; however, limited attention has been given to the systematic application of eccentric muscle
training principles within facial rehabilitation. Eccentric contractions have demonstrated superior neuromuscular
activation, structural remodeling, and motor adaptation in multiple rehabilitation contexts. This research and review article
develops an evidence-based eccentric exercise model specifically designed for Bell’s palsy rehabilitation across acute and
post-recovery phases. A comprehensive synthesis of existing literature on facial rehabilitation, facial neuromuscular
physiology, motor control, and eccentric training mechanisms was conducted using the provided references. The proposed
model integrates phase-specific progression, neuromuscular control principles, functional retraining strategies, and
monitoring frameworks. Findings suggest that controlled eccentric facial exercises may enhance motor relearning, improve
symmetry, reduce maladaptive movement patterns, and facilitate functional restoration when appropriately implemented.
The study contributes a structured rehabilitation framework that bridges general eccentric training theory and facial nerve
rehabilitation practice while identifying future directions for clinical validation.

KEYWORDS: Bell’s palsy, facial rehabilitation, eccentric exercise, neuromuscular retraining, facial symmetry, synkinesis,
physiotherapy, motor recovery, facial nerve paralysis, rehabilitation model

INTRODUCTION

Bell’s palsy represents an acute peripheral facial nerve interpersonal relationships and emotional exchange.
Consequently, facial paralysis often produces reduced self-
confidence, social withdrawal, emotional distress, and
diminished quality of life. Research examining emotional
expression following facial nerve paralysis has

demonstrated significant effects on psychosocial well-being

disorder characterized by sudden unilateral facial weakness
resulting from dysfunction of the seventh cranial nerve. The
condition affects multiple dimensions of human function,
including voluntary facial movement, emotional expression,
speech articulation, eye protection, and social interaction.

Clinical manifestations range from mild weakness to @nd functional outcomes, highlighting the necessity of

comprehensive rehabilitation approaches that address both

psychosocial burdens for affected individuals (Baugh et al,, motor recovery and quality-of-life dimensions (Coulson et

complete facial paralysis, creating substantial functional and

The clinical significance of Bell's palsy extends beyond Although spontaneous recovery occurs in many cases, a
considerable proportion of patients experience residual
deficits, including asymmetry, weakness, contractures, and
synkinesis. These persistent complications may continue

physical impairment. Facial expression serves as a primary
medium of nonverbal communication, influencing
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long after neural recovery has occurred, suggesting that
restoration of facial function requires more than simple
nerve regeneration. Effective rehabilitation must facilitate
neuromuscular reorganization, motor relearning,
functional reintegration of facial movements (Khan et al.,
2022).

and

Physiotherapy-based interventions have gained increasing
recognition as important components of Bell’'s palsy
management. Systematic reviews indicate beneficial effects
of exercise therapy on facial function, particularly when
interventions are individualized and progressively
structured (Cardoso et al., 2008; Khan et al., 2022). Despite
these advances, considerable variability remains regarding
exercise selection, progression strategies, intensity
regulation, and motor learning principles.

A notable gap exists concerning the application of eccentric
exercise principles in facial rehabilitation. Eccentric muscle
actions, characterized by controlled lengthening during
force production, have demonstrated unique physiological
advantages including enhanced neural activation, improved
motor control, structural remodeling, and efficient force
generation (Higbie et al., 1996; Duchateau & Enoka, 2016).
These characteristics suggest potential relevance for
restoring facial symmetry and movement precision
following facial nerve dysfunction.

The present study aims to develop an evidence-based
eccentric exercise model for Bell’s palsy rehabilitation.
Specifically, the objectives are to: (1) synthesize existing
evidence related to facial rehabilitation and eccentric
training; (2) identify theoretical mechanisms supporting
eccentric interventions in facial recovery; (3) propose a
structured rehabilitation framework applicable across acute
and post-recovery phases; and (4) evaluate potential
implications for clinical practice and future research.

The scope of this article encompasses neuromuscular
rehabilitation principles, facial exercise therapy, motor
control mechanisms, and evidence-informed clinical
applications. By integrating knowledge
rehabilitation and eccentric training literature, this work

from facial

seeks to advance rehabilitation strategies capable of
optimizing functional facial restoration.

2. Literature Review

2.1 Clinical Foundations of Bell’s Palsy Rehabilitation
The clinical management of Bell’'s palsy has evolved
practice

guidelines emphasize timely diagnosis, appropriate medical
management, support

substantially over recent decades. Clinical

and rehabilitation aimed at

maximizing recovery and minimizing
complications (Baugh et al, 2013). While
interventions address acute pathophysiological processes,
rehabilitation focuses on restoring movement quality, facial
symmetry, and functional performance.

long-term
medical

Facial function assessment constitutes a fundamental aspect
of rehabilitation planning. House and Brackmann (1985)
introduced a widely utilized facial nerve grading system that
provides standardized evaluation of facial impairment
severity. Later work by Brenner and Neely (2004) expanded
understanding of facial grading methodologies, emphasizing
the importance of objective assessment in treatment
monitoring and outcome evaluation.

The complexity of facial rehabilitation arises from the
intricate anatomy and neural organization of facial
musculature. Unlike large skeletal muscles involved in
locomotion, facial muscles possess specialized motor
patterns dedicated to communication and emotional
expression. Consequently, rehabilitation approaches must
prioritize precision, coordination, and symmetry rather than
simple force production.

2.2 Exercise Therapy in Bell’s Palsy

Exercise-based rehabilitation has emerged as a central
component of facial nerve recovery programs. Cardoso et al.
(2008) conducted a systematic review demonstrating
beneficial effects of exercise interventions on Bell’s palsy
outcomes, although methodological heterogeneity limited
definitive conclusions regarding optimal protocols.

Subsequent evidence strengthened support for facial
exercise therapy. Khan et al. (2022) reported that structured
facial exercises contribute positively to recovery outcomes,
particularly when integrated into comprehensive
physiotherapy programs. Their review highlighted growing
evidence supporting exercise-based interventions while
identifying the need for greater standardization and

evidence-informed progression models.

Kim et al. (2016) examined self-performed symmetric facial
muscle exercises and found improvements in patients with
Bell’s palsy. Their findings suggest that repetitive, controlled
movement practice facilitates motor relearning and
contributes to restoration of facial function. Similarly,
Gatidou et al. (2021) emphasized physiotherapy as a
valuable evidence-based intervention for Bell’'s palsy
management, reinforcing the role of targeted exercise

programs.

2.3 Neuromuscular Retraining and Biofeedback

https://irjernet.com/index.php/fbim

2



FEMS, (2026)

Neuromuscular retraining focuses on improving movement
quality through controlled motor practice and sensory
feedback mechanisms. Dalla Toffola et al. (2005)
demonstrated the of biofeedback and
electromyographic  interventions in palsy
rehabilitation, indicating that enhanced awareness of muscle
activation patterns may facilitate recovery.

usefulness
facial

Beurskens and Heymans (2006) investigated mime therapy
and reported improvements in facial symmetry among
individuals with long-term facial nerve paresis. This work
underscored the importance of motor control retraining
rather than simple strengthening approaches. Rehabilitation
effectiveness appeared linked to movement precision,
coordination, and correction of maladaptive patterns.

These findings collectively support a rehabilitation
paradigm emphasizing quality of movement, motor learning,
and neuromuscular adaptation. Such principles align closely
with theoretical foundations of eccentric training, which has
been associated with enhanced neural activation and motor
control improvements in other rehabilitation contexts.

2.4 Synkinesis and Motor Control Challenges

Synkinesis represents
complications of Bell's palsy recovery. It
involuntary activation of muscles during
movements, leading to abnormal facial expressions and
reduced functional efficiency. Fujiwara et al. (2018)
demonstrated the predictive value of movement analysis in

one of the most challenging
involves
intended

identifying individuals at risk for synkinesis development.

Kleiss et al. (2016) further contributed to synkinesis
assessment through validation of standardized evaluation
tools. Their work highlighted the importance of accurate
measurement and monitoring during rehabilitation.
Effective interventions must therefore address not only

weakness but also aberrant motor control patterns.

The presence of synkinesis suggests that rehabilitation
requires strategies capable of enhancing selective muscle
activation and improving neural coordination. Eccentric
emphasizing
deceleration and motor precision may offer unique
advantages in this regard.

exercise models controlled movement

2.5 Eccentric Exercise Physiology

Eccentric contractions involve active force production

during muscle lengthening. Research consistently
demonstrates that eccentric exercise produces distinct
neuromuscular adaptations compared with concentric

training (Higbie et al., 1996). Enhanced neural recruitment,

greater force production capacity, and efficient energy
utilization characterize eccentric actions.

Duchateau and Enoka (2016) described the neural
mechanisms  underlying lengthening  contractions,
emphasizing their unique motor control characteristics.
These mechanisms include altered motor unit recruitment
strategies and enhanced sensory feedback processes that
may facilitate motor learning.

Franchi etal. (2017) reported substantial morphological and
metabolic adaptations associated with eccentric loading.
Their findings suggest that eccentric training promotes
structural remodeling and neuromuscular efficiency beyond
that observed with purely concentric exercise approaches.

Douglas et al. (2017) further synthesized evidence regarding
chronic adaptations to eccentric training, concluding that
eccentric interventions contribute significantly to strength
development, motor control improvements, and functional
performance enhancement. Although most evidence
originates from limb rehabilitation contexts, the underlying
physiological principles remain highly relevant to facial
musculature.

2.6 Theoretical Gap and Research Positioning

Despite growing evidence supporting facial exercise therapy
and extensive literature on eccentric training, direct
integration of these domains remains limited. Existing Bell’s
palsy
repetition and symmetry training but rarely incorporate
explicit eccentric progression principles.

rehabilitation programs frequently emphasize

Furthermore, current rehabilitation models often
distinguish insufficiently between acute recovery and post-
recovery phases. The mechanisms
regeneration, motor relearning, and long-term functional
refinement differ across recovery stages, necessitating

phase-specific intervention strategies.

governing neural

The present study addresses this gap by proposing an
evidence-based eccentric exercise model that integrates
facial rehabilitation principles, neuromuscular retraining
concepts, motor control theory, and eccentric adaptation
mechanisms. The framework aims to provide a structured
pathway for optimizing functional facial restoration while
minimizing maladaptive recovery patterns.

3. Methodology

3.1 Research Design

https://irjernet.com/index.php/fbim



FEMS, (2026)

This study adopts a research and review methodology
designed to synthesize existing evidence and develop a
conceptual rehabilitation framework. The methodological
approach combines analysis, comparative
literature synthesis, and rehabilitation model construction.

theoretical

3. Methodology
3.2 Framework Development Strategy

The proposed Eccentric Facial Restoration Model (EFRM)
was developed through integration of four evidence
domains: facial rehabilitation literature,
neuromuscular retraining principles, eccentric exercise

nerve

physiology, and functional recovery assessment systems.
The framework assumes that successful facial restoration
depends on three interdependent mechanisms: neural
recovery, motor relearning, and functional reintegration.

The model was constructed around the principle that facial
rehabilitation should not focus exclusively on muscle
activation. Instead, rehabilitation must optimize the
interaction between muscle activation, movement control,
sensory feedback, and emotional expression. This
perspective is supported by evidence demonstrating that
facial paralysis influences both motor performance and
psychosocial well-being (Coulson et al.,, 2004).

3.3 Conceptual Foundation of Eccentric Facial Training

Traditional facial
concentric activation, in which muscles shorten to produce
visible facial movement. While such exercises are essential,
exclusive reliance on concentric activity may inadequately
the

regulation required for symmetrical facial function.

rehabilitation primarily emphasizes

address controlled deceleration and movement

Eccentric facial exercises emphasize controlled relaxation
against resistance. During smiling, eyebrow elevation, lip
closure, or eye closure tasks, muscles are trained not only to
initiate movement but also to regulate the return phase. This
controlled lengthening process enhances motor precision
and improves neuromuscular coordination.

The theoretical basis derives from evidence showing that
eccentric contractions generate distinct neural activation
patterns and increased motor unit engagement (Duchateau
& Enoka, 2016). Enhanced sensory feedback during
eccentric movement may facilitate cortical reorganization
and motor learning processes necessary for facial recovery.
Furthermore, eccentric exercise promotes structural
adaptation and neuromuscular remodeling (Franchi et al,,

2017). Although facial muscles differ anatomically from limb

musculature, the principle of adaptive neuromuscular
plasticity remains applicable.

3.4 Phase-Based Rehabilitation Architecture

The proposed model divides Bell’s palsy rehabilitation into
two major phases:

Phase I: Acute Recovery Phase

The acute recovery phase encompasses the initial period
following  onset early regeneration.
Rehabilitation priorities during this stage include protection

and neural
of facial structures, prevention of maladaptive movement
patterns, maintenance of muscle responsiveness, and
initiation of controlled motor activity.

At this stage, high-force exercise is inappropriate because
neural recovery remains incomplete. Instead, low-intensity
eccentric facilitation techniques are introduced.

Examples include:

e Controlled partial
relaxation.

smiling followed by slow

e  Assisted eyebrow elevation with gradual lowering.

e Supported eye closure followed by regulated
opening.

e Gentle lip pursing with controlled release.

The purpose is to establish neural pathways associated with

movement  control  while  minimizing  excessive

compensatory activation.

Theoretical support for this approach derives from motor
relearning principles and evidence demonstrating the
effectiveness of structured exercise therapy during recovery
(Cardoso et al., 2008; Khan et al., 2022).

Phase II: Post-Recovery Functional Optimization Phase

Following initial recovery, many patients experience
residual asymmetry, weakness, movement inefficiency, or
synkinesis. The second phase therefore focuses on

refinement of facial function.

Eccentric training intensity is progressively increased
through:

e Resistance-assisted facial movements.
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e Mirror-guided symmetry exercises.
e Controlled emotional expression training.
e Functional communication exercises.

e Selective muscle retraining.

The emphasis shifts from movement generation toward
movement quality. Patients learn to regulate muscular force
production and relaxation patterns, improving symmetry
and reducing unwanted co-contractions.

This phase aligns closely with findings from mime therapy
demonstrating that long-term improvements
depend heavily on movement coordination and precision
(Beurskens & Heymans, 2006).

studies

3.5 Components of the Eccentric Facial Restoration Model
The EFRM consists of five integrated modules.
Module 1: Assessment and Classification

Assessment procedures utilize established grading systems
and observational measures.

Key domains include:

e Facial symmetry

e Resting posture

e Voluntary movement quality

e Synkinesis severity

e Emotional expression capacity

¢ Functional communication performance
Standardized grading approaches described by House and
Brackmann (1985) and Brenner and Neely (2004) provide
the basis for clinical classification.
Module 2: Neuromuscular Activation
This module focuses on selective muscle recruitment.
Patients perform isolated movements involving:

e Frontalis activation

e  Orbicularis oculi control

e Zygomatic activation
e Buccinator engagement
e Orbicularis oris function
Biofeedback techniques may be incorporated to improve

awareness of activation patterns, consistent with evidence
reported by Dalla Toffola et al. (2005).

Module 3: Eccentric Control Training

This component represents the core innovation of the
framework.

Each movement includes:

1. Controlled activation.
2. Maintenance of target position.
3. Slow eccentric release.

4. Movement quality monitoring.

The eccentric phase typically lasts longer than the concentric
phase to maximize motor control demands.

Module 4: Functional Reintegration

The fourth module integrates facial movements into real-
world activities.

Examples include:

e Speech production.

Social interaction simulations.

e Emotional expression tasks.

Eating and drinking activities.
e Eye protection functions.

Research has demonstrated that facial paralysis affects
emotional communication and quality of life, making
essential for

functional comprehensive

recovery (Coulson et al., 2004).

reintegration

Module 5: Long-Term Optimization

Long-term maintenance focuses on:

https://irjernet.com/index.php/fbim



FEMS, (2026)

e Prevention of recurrent dysfunction.
e Monitoring of synkinesis.

e Maintenance of facial symmetry.

e Functional performance preservation.

Patients transition from structured rehabilitation toward
self-directed exercise programs.

3.6 Outcome Indicators

Framework effectiveness is evaluated through multiple
outcome domains:

Structural Outcomes

e Facial symmetry

e Resting facial alignment

e Muscle tone normalization
Functional Outcomes

e Voluntary movement quality

e Speech articulation

e Eye closure efficiency

e Oral competence
Neuromuscular Outcomes

e Selective muscle activation

e Reduced co-contraction

e Improved movement coordination
Psychosocial Outcomes

e Emotional expression

e Social confidence

e Quality of life

The inclusion of psychosocial outcomes reflects evidence

demonstrating the substantial emotional and social

consequences associated with facial paralysis (Coulson et al.,
2004).

3.7 Clinical Application Example

Consider a patient presenting three months after Bell’s palsy
onset with residual asymmetry and mild synkinesis.

Traditional rehabilitation may emphasize repeated smiling
exercises. Under the EFRM framework, intervention would

involve:

Controlled smile initiation.

e Five-second maintenance.
e Ten-second eccentric relaxation.
e Mirror-guided feedback.

e Progressive integration into conversational tasks.

This progression targets both muscle activation and
movement regulation, potentially improving symmetry
while reducing abnormal movement patterns.

4. Results and Findings

The synthesis of available literature supports the theoretical
viability of an eccentric exercise-based rehabilitation
approach for Bell’s palsy. Several major findings emerged
from the analysis.

First, exercise therapy consistently demonstrates positive
effects on facial recovery outcomes. Evidence reported by
Cardoso et al. (2008), Kim et al. (2016), and Khan et al.
(2022) indicates that structured exercise interventions
improve facial movement quality, symmetry, and functional
performance. These findings
rehabilitation as a legitimate therapeutic foundation.

establish exercise-based

Second, neuromuscular retraining appears more influential
than simple strengthening. Studies involving mime therapy
and biofeedback interventions revealed that successful
recovery depends on movement precision, coordination, and
motor learning rather than force production alone
(Beurskens & Heymans, 2006; Dalla Toffola et al., 2005). This
observation aligns closely with the proposed eccentric
training model, which prioritizes controlled movement
execution.

Third, eccentric exercise physiology provides several
mechanisms potentially beneficial for facial rehabilitation.
Research from broader rehabilitation fields demonstrates
activation, superior
recruitment, improved movement control, and adaptive
remodeling following eccentric training (Higbie et al., 1996;

enhanced neural motor unit
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Duchateau & Enoka, 2016; Franchi et al, 2017). These
adaptations suggest that eccentric interventions may
facilitate restoration of selective facial muscle control.

Fourth, evidence regarding synkinesis highlights the
importance of movement regulation. Studies examining
abnormal facial patterns indicate that
strategies should focus on controlling
activation timing and reducing unwanted co-contractions
(Fujiwara et al., 2018; Kleiss et al.,, 2016). Because eccentric
exercises emphasize controlled relaxation and deceleration,
they may contribute to improved management of synkinetic
behaviors.

movement
rehabilitation

Fifth, psychosocial outcomes emerged as a critical
rehabilitation target. Facial paralysis affects emotional
expression, social interaction, and quality of life beyond
physical impairment alone (Coulson et al, 2004).
Consequently, rehabilitation success should be evaluated
using functional and psychosocial indicators in addition to

motor measures.

Overall, the evidence suggests that integrating eccentric
control principles into facial rehabilitation may provide a
structured method for improving neuromuscular efficiency,
enhancing movement quality, reducing maladaptive motor
patterns, and supporting functional reintegration. The
proposed EFRM framework offers a theoretically coherent
mechanism for translating these findings into clinical
practice.

5. Discussion

The findings of this review support the proposition that
eccentric exercise principles can provide a valuable addition
to contemporary Bell’s palsy rehabilitation. Existing facial
rehabilitation literature consistently demonstrates the
benefits of exercise-based interventions; however, many
rehabilitation protocols remain centered on repetitive
movement practice without explicit integration of motor
control mechanisms associated with eccentric contractions.
The proposed Eccentric Facial Restoration Model (EFRM)
addresses this limitation by emphasizing controlled
movement regulation in addition to movement generation.

A key theoretical implication of the framework concerns the
role of neuromuscular plasticity in facial recovery.
Traditional perspectives palsy
rehabilitation primarily as a process of regaining muscle

often view Bell’s
activation following nerve dysfunction. However, evidence
from facial retraining studies suggests that successful
recovery depends equally on relearning movement patterns
and restoring coordinated motor control (Beurskens &
Heymans, 2006; Dalla Toffola et al., 2005). Eccentric training

may enhance this process because controlled lengthening
contractions require increased sensorimotor regulation and
feedback integration. Such mechanisms could facilitate
cortical adaptation and improve the precision of facial
movements.

The proposed framework also contributes to understanding
the management of synkinesis. Synkinetic movements arise
from aberrant neural regeneration and maladaptive motor
patterns, often resulting in involuntary facial contractions
during voluntary tasks (Fujiwara et al.,, 2018; Kleiss et al,,
2016). Conventional strengthening approaches may
inadequately address these coordination deficits. In
contrast, eccentric control exercises emphasize gradual
movement termination and selective muscle regulation. By
increasing awareness of activation timing and relaxation
control, the framework may reduce inappropriate co-
contractions and improve movement selectivity.

Another important implication concerns phase-specific
rehabilitation. Bell’s palsy recovery is not a uniform process.
The acute stage involves neural healing and protection of
facial structures, whereas post-recovery rehabilitation
focuses on refinement of movement quality and correction
of residual deficits. Many existing exercise programs fail to
distinguish adequately between these stages. The EFRM
introduces a structured progression model in which exercise
intensity, complexity, and motor demands evolve according
to recovery status. This approach aligns rehabilitation
objectives with underlying physiological processes and may
improve treatment efficiency.

The integration of psychosocial outcomes represents an
additional strength of the model. Facial paralysis affects
social communication, emotional expression, and personal
identity. Coulson et al. (2004) demonstrated significant
associations between facial dysfunction and quality-of-life
impairment. Therefore, rehabilitation cannot be considered
successful solely on the basis of improved facial movement.
Functional restoration must encompass the patient's ability
to communicate emotions effectively and participate
confidently in social interactions. The inclusion of functional
reintegration exercises within the EFRM directly addresses
this broader definition of recovery.

From a practical perspective, the framework offers several
advantages. Eccentric facial exercises require minimal
equipment,
rehabilitation programs, and may be adapted to varying

can be incorporated into home-based
levels of impairment. This accessibility enhances the
potential widespread implementation.
Furthermore, the structured progression model provides
clinicians with a systematic method for exercise prescription

and monitoring.

for clinical
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Despite these strengths, several limitations should be
acknowledged. The most significant limitation is the absence
of direct clinical trials specifically investigating eccentric
facial exercise interventions in Bell’s palsy populations.
Much of the theoretical justification derives from evidence
obtained in musculoskeletal and neurological rehabilitation
contexts involving limb musculature. Although the
underlying physiological principles are relevant, facial
muscles possess unique
characteristics that may influence training responses.

anatomical and functional

A second limitation concerns variability among patients.
Bell’s palsy severity, recovery timelines, and residual
impairments differ considerably. Consequently,
individualized adaptation of the framework remains
essential. Standardized protocols may not be appropriate for
all clinical presentations.

Future research should therefore focus on randomized
evaluating eccentric
programs, comparisons with conventional
rehabilitation approaches, long-term outcome assessments,
and investigation of optimal training parameters. Additional
research examining neurophysiological changes associated
with eccentric facial training would further strengthen the
evidence base.

controlled trials facial exercise

facial

6. Conclusion

Bell’s palsy remains a clinically significant condition with
substantial functional, emotional, and social consequences.
Although many individuals experience spontaneous
impairments including

recovery, facial

asymmetry, weakness, synkinesis, and reduced quality of life

persistent

frequently necessitate structured rehabilitation
interventions. Current evidence supports the effectiveness
of exercise-based rehabilitation; however, opportunities
remain to improve treatment design through enhanced

integration of neuromuscular and motor control principles.

This research and review article developed the Eccentric
Facial Restoration Model (EFRM), an evidence-based
framework designed to optimize functional facial recovery
during acute and post-recovery rehabilitation phases. The
model integrates facial rehabilitation literature,
retraining concepts, learning
principles, and eccentric exercise physiology into a coherent

rehabilitation strategy.

neuromuscular motor

The analysis indicates that eccentric training mechanisms—
including enhanced neural activation, improved motor
control, increased sensory feedback, and adaptive
neuromuscular remodeling—may provide meaningful
benefits for facial restoration. By emphasizing controlled

movement regulation rather than activation alone, the
framework addresses critical challenges associated with
movement asymmetry, coordination deficits, and synkinesis.

An important contribution of the model is its phase-specific
structure, which aligns rehabilitation objectives with the
evolving physiological demands of recovery. Equally
significant is the inclusion of psychosocial and functional
outcomes, recognizing that successful rehabilitation must
restore emotional expression and social participation in
addition to motor performance. The importance of these
dimensions is reinforced by evidence linking facial paralysis
to reduced quality of life and impaired emotional
communication (Coulson et al., 2004).

Although further empirical validation is required, the
proposed framework provides a theoretically grounded
foundation for future clinical research and rehabilitation
practice. The integration of eccentric exercise principles into
facial nerve rehabilitation represents a promising direction
for optimizing functional facial restoration and improving
long-term patient outcomes.
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