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Dedication

Dedicated to all patients who trusted us for treatment of Bell’s palsy
especially during testing times of COVID; and to clinicians &
physiotherapists committed to restoring function, confidence, and
dignity through evidence-based care.
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Foreword

Facial palsy presents not only as a neurological deficit but as a profound
functional and psychosocial challenge. This book aims to bridge
anatomy, diagnostics, and rehabilitation into a cohesive clinical
framework, supported by real-world data and structured protocols.






Preface

Facial palsy represents a complex neurological condition that extends
far beyond a visible motor deficit. Effective management requires a
nuanced understanding of facial neuroanatomy, underlying pathology,
diagnostic interpretation, and the principles of neurorehabilitation.
While significant advances have been made in imaging modalities,
pharmacological interventions, and surgical techniques, structured,
protocol-driven rehabilitation continues to remain
underrepresented in mainstream clinical literature.

This book has been developed to address this critical gap. It integrates
electrodiagnostic evaluation, physiotherapy-driven rehabilitation
strategies, and outcome-based proprietary protocols derived from
extensive clinical experience in managing patients with facial nerve
disorders. Emphasis is placed on translating diagnostic findings into
targeted rehabilitation interventions, thereby bridging the divide
between investigation and functional recovery.

The content is grounded in contemporary neuroscience and
rehabilitation science, with practical insights drawn from real-world
clinical practice. Special attention is given to objective assessment tools,
staged rehabilitation planning, neuromuscular re-education, and
functional outcome monitoring—areas that are often fragmented or
inadequately addressed in conventional texts.

This book is intended for neurologists, physiotherapists and other
rehabilitation professionals who seek a comprehensive, evidence-
informed, and clinically applicable guide to facial palsy management.
By presenting an integrated, multidisciplinary approach, it aims to
support improved clinical decision-making and optimize patient-centred
outcomes.

Dr. (Prof) Gunjan Kumar Dr. Darshpreet Kaur (PT)



Foreword by Dr. Mansukhani
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Bell’s palsy remains one of the most common
causes of acute facial paralysis, presenting not
only with functional impairment but also with
profound psychological and social consequences
for those affected. The sudden onset of facial
weakness challenges patients and clinicians
alike, demanding timely, evidence-based, and
compassionate care. Among the various

management approaches, physiotherapy plays a
pivotal role in promoting recovery, preventing secondary complications,
and restoring confidence and quality of life.

This book offers a comprehensive and clinically relevant exploration of
the physiotherapy management of Bell’s palsy. It bridges the gap
between foundational neurophysiological principles and practical
therapeutic application, providing readers with a clear understanding of
facial nerve anatomy, pathophysiology, assessment strategies, and
stage-wise rehabilitation protocols. Emphasis is placed on
individualized care, recognizing that recovery from Bell’s palsy varies
widely and requires thoughtful clinical reasoning rather than a one-size-
fits-all approach.

What distinguishes this work is its focus on functional recovery through
safe and progressive physiotherapy interventions. The text highlights the
importance of early intervention, patient education, facial muscle re-
education, neuromuscular control, and the prevention of synkinesis and
long-term dysfunction. By integrating current evidence with clinical
experience, the book equips physiotherapists, students, and
rehabilitation professionals with practical tools to optimize outcomes.



Equally important is the attention given to the emotional and
psychosocial impact of facial paralysis. Physiotherapists are often
closely involved in long-term patient care, placing them in a unique
position to support, motivate, and guide individuals through what can be
a distressing recovery journey. This book reinforces the role of the
therapist not only as a clinician, but also as an educator and advocate for
patient-centered care.

I commend DR. DARSHPREET KAUR (PT)for addressing a topic of
significant clinical importance with clarity and depth and provide a
proprietary and outcome-based book. This book will serve as a
valuable resource for undergraduate and postgraduate students,
practicing physiotherapists, and other healthcare professionals involved
in the multidisciplinary management of Bell’s palsy. It is my hope that
this work will contribute meaningfully to improved rehabilitation
practices and better patient outcomes.

Dr. K.AMANSUKHANI
DEPARTMENT HEAD



Foreword by Dr.Pravin

I’m delighted to introduce and write the
foreword for "The Science of Smiles: Modern
Physiotherapy Approaches in Bell’s Palsy".
This book is a must-have for clinicians and
students seeking to enhance their understanding

of facial nerve disorders and evidence-based
rehabilitation strate gies. The authors have
expertly distilled complex concepts into

practical, clinically relevant insights, making it an invaluable resource
for anyone working with patients with Bell’s Palsy.

As a teacher, I’'m always on the lookout for resources that can help my
students and colleagues stay ahead in the game, and this book delivers.
Bell’s Palsy is a condition that can be tricky to tackle, but Darsh
Gunjan’s work is a game-changer. Over the past five years, they’ve
poured their heart and soul into developing a proprietary treatment
protocol that’s yielded impressive results with over 200 patients. And
now, they’re sharing their expertise with the world.

What sets this book apart is its comprehensive approach, combining
facial nerve anatomy, electrodiagnostic evaluation, and rehabilitation
protocols in one place. Whether you're a student, clinician, or seasoned
pro, you’ll appreciate the clarity and practicality of the content.

I’'m excited to see the impact this book will have on the field of
physiotherapy, and I’'m confident it will become a go-to resource for
anyone working with Bell’s Palsy patients. Kudos to Dr. Darshpreet
(PT) and Dr. Gunjan (DM-Neurology) for this outstanding contribution.

f/.# L4
Pravin Kumar
Head,
Department af Physiotherapy,
National Institute For Locomotor Disabilities (Divyangjan),
Bon Hooghly, BT Road,
Kolkata, West Bengal, India.
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When I first encountered this manuscript, the
first thought that came to my mind was that
this book speaks with authority yet never
condescends, that delves deep yet remains
accessible, that acknowledges complexity
while offering clarity.

Bell's Palsy, though common enough that
most neurologists see cases regularly, remains a condition shrouded in
uncertainty for those who experience it. The sudden paralysis of one
side of the face-often discovered upon waking or within hours--
carries with it a cascade of questions, fears, and practical challenges
that extend far beyond the purely medical. How long will this last?
Will my face return to normal? What can I do to help my recovery?
These questions deserve answers that are both scientifically sound and
genuinely useful.

This is precisely what the authors have achieved. The collaboration
between a neurologist and a physiotherapist has produced something
greater than the sum of its parts. Where the neurologist brings deep
understanding of the underlying pathophysiology; Diagnostic nuances,
and evidence-based treatment protocols, the physiotherapist contributes
practical wisdom about rehabilitation, facial exercises, and the daily
realities of recovery. Together, they have woven these perspectives into
a seamless whole.



What impressed me most was their commitment to clarity without
oversimplification. They explain the anatomy of the facial nerve in terms
anyone can grasp, yet they don't shy away from discussing the subtleties
of differential diagnosis or the limitations of current treatment options.
They present rehabilitation exercises with step-by-step precision, while
also acknowledging that recovery timelines vary and that patience must
accompany effort.

The result is a book that will serve multiple audiences well: patients
seeking to understand and actively participate in their recovery, family
members wanting to provide informed support, and healthcare
professionals looking for a comprehensive yet approachable resource to
share with those they treat.

In an age when medical information is abundant but wisdom is scarce,
this book offers both. I commend it to anyone touched by Bell's Palsy,
confident that they will find within these pages not just information, but
genuine guidance for the journey ahead

F =

k__d_.‘li.ltn'(]r[; Sharma (PT)
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CHAPTER 1
Overview of Facial Palsy

Dr. Darshpreet Kaur (PT)

Introduction

Facial palsy represents a spectrum of conditions
characterized by weakness or paralysis of the
muscles of facial expression due to dysfunction of the
facial nerve (cranial nerve VII). Among these, Bell’s
palsy—also known as idiopathic facial palsy—is the
most common cause of acute peripheral facial
paralysis encountered in clinical practice.

: Understanding its presentation, pathophysiology,
evaluatlon and early management is fundamental for optimizing
functional and cosmetic outcomes.

Bell’s Palsy: Definition and Clinical Presentation

Bell’s palsy is defined as an acute, idiopathic, lower motor neuron
paralysis of the facial nerve, typically affecting one side of the face. The
hallmark feature is a sudden onset of unilateral facial weakness, which
usually progresses rapidly and reaches its maximum severity within 24
to 48 hours.

Clinically, patients present with facial asymmetry due to weakness of
the muscles of facial expression on the affected side. Common features
include inability to close the eye, flattening of the nasolabial fold,
drooping of the angle of the mouth, difficulty in smiling, and impaired
facial expressions. Because the facial nerve also carries parasympathetic
and sensory fibers, patients may experience altered lacrimation,
hyperacusis, and disturbances in taste sensation over the anterior two-
thirds of the tongue.
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Etiology and Pathophysiology

Bell’s palsy is caused by inflammation and edema of the facial nerve,
particularly within the narrow confines of the facial canal. This swelling
leads to compression, ischemia, and conduction block of the nerve
fibers.

Although the exact etiology remains unclear, viral reactivation—most
notably herpes simplex virus type 1 (HSV-1)—is widely considered a
major contributing factor. Other conditions may also affect the facial
nerve; however, these are typically associated with additional
neurological or systemic signs, which are absent in classical Bell’s palsy.
The unilateral nature of the condition reflects the involvement of a single
facial nerve, as each side of the face is innervated independently.

Assessment of Facial Paralysis Severity

Accurate assessment of facial nerve dysfunction is essential for
diagnosis, prognostication, and monitoring recovery. Two grading
systems are most commonly used in clinical practice:

e House—Brackmann (H-B) Scale, which provides a global
grading of facial function from normal to total paralysis
e Sunnybrook Facial Grading System, which offers a more
detailed regional and functional assessment, including resting
symmetry, voluntary movement, and synkinesis
These scales help clinicians objectively document the extent of paralysis
and track changes over time.
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Historical Perspective: Sir Charles Bell

Source: https://en.wikipedia.org/wiki/Charles Bell

Sir Charles Bell, a Scottish anatomist and surgeon, made seminal
contributions to the understanding of the facial nerve. In 1829, he
described the anatomy and functional role of the facial nerve in facial
expression. His work laid the foundation for distinguishing facial nerve
palsy from other neurological conditions, and the disorder later came to
be known as Bell’s palsy in recognition of his contributions.

Vulnerability of Facial Muscles

Facial muscles are uniquely vulnerable in facial nerve palsy due to their
anatomical and functional characteristics. They are located in the
subcutaneous plane, with minimal protective cushioning compared to
deeper skeletal muscles. Additionally, facial muscles depend entirely on
the integrity of a single motor nerve—the facial nerve—for voluntary
movement.

When neural input is disrupted, these muscles rapidly lose tone and
coordination, predisposing them to contractures, synkinesis, and long-
term disfigurement if appropriate rehabilitation is delayed.

Facial Contractures and Their Prevention

Facial contractures refer to permanent shortening or tightening of facial
muscles resulting from prolonged disuse, abnormal reinnervation, or
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improper healing. These changes can lead to facial stiffness, asymmetry,
and restricted movement.

Early initiation of physiotherapy, including facial muscle re-education
and appropriate neuromuscular stimulation, plays a critical role in
preventing contractures and preserving facial symmetry.

Bell’s Phenomenon

Bell’s phenomenon is a protective ocular
reflex characterized by upward and
outward rotation of the eyeball when the
patient attempts to close the eyelids. Its
presence is clinically significant, as it
indicates weakness of the orbicularis oculi
muscle and incomplete eye closure.

Recognition of Bell’s phenomenon alerts
clinicians to the need for meticulous eye care,
including lubrication and protective

measures, to prevent corneal injury.

Role of Electroneuronography (ENoG)

Electroneuronography (ENoG) is a valuable electrodiagnostic tool in the
assessment of Bell’s palsy. It measures facial nerve conduction and
quantifies the degree of neural degeneration by comparing the affected
side with the unaffected side.

Findings typically include reduced amplitude and prolonged latency on
the affected side. ENoG assists in grading severity, estimating prognosis,
and guiding clinical decision-making, particularly in moderate to severe
cases.

Initial Management of Bell’s Palsy

The cornerstone of Bell’s palsy management is early intervention.
Prompt  initiation  of  pharmacological  therapy—primarily
corticosteroids—combined with supportive care significantly improves
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recovery outcomes. Eye protection, patient education, and timely
referral for rehabilitation are integral components of early management.

Chapter Summary

Bell’s palsy is a common yet potentially disabling condition requiring
early recognition and structured management. A  thorough
understanding of its clinical features, assessment tools, and early
therapeutic strategies forms the foundation for effective rehabilitation
and optimal functional recovery.

Further reading

Hohman MH, Hadlock TA. Etiology, diagnosis, and management of
facial palsy: 2000 patients at a facial nerve center. Laryngoscope. 2014
Jul; 124(7):E283-93.

Peitersen E. Bell's palsy: the spontaneous course of 2,500 peripheral
facial nerve palsies of different etiologies. Acta Otolaryngol Suppl.
2002;(549):4-30.

Adour KK, Byl FM, Hilsinger RL, Kahn ZM, Sheldon MI. The true
nature of Bell's palsy: analysis of 1,000 consecutive patients.
Laryngoscope. 1978 May;88(5):787-801

5 | The Science of Smiles



CHAPTER 2
Anatomy of the Facial Nerve

Dr. Amrita Kumari

Introduction

The facial nerve (cranial nerve VII) is a complex mixed nerve with
motor, sensory, and parasympathetic components. Its intricate
anatomical course, long intracranial and intratemporal pathway, and
passage through narrow bony canals make it particularly vulnerable to
pathological processes. A thorough understanding of its anatomy is
essential for accurate diagnosis, imaging interpretation, surgical
intervention, and rehabilitation in facial nerve disorders, especially
Bell’s palsy.

Functional Components of the Facial Nerve

Functional components of facial nerve

. SVE: Muscles of facial expression,
stapedius, posterior belly of digastric,
stylohyoid

GVE: Lacrimal, sublingual and

submandibular glands

SVA: Taste sensation from
anterior 2/3 of tongue (excluding vallate

papillae)

anterior 2/3 of tongue (excluding valiate papillae)

@ GSA: Sensation from parts of

the external ear

Al generated Functional branches of Facial Nerve ; copyright Dr. Amrita Kumari
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The facial nerve contains four major functional components:

1.

Special Visceral Efferent (SVE) Fibers

These motor fibers arise from the facial motor nucleus in the
pons and supply the muscles derived from the second
pharyngeal (branchial) arch. This includes the muscles of
facial expression, stapedius, posterior belly of digastric, and
stylohyoid muscles.

General Visceral Efferent (GVE) Fibers

These are preganglionic parasympathetic fibers that supply the
pterygopalatine and submandibular ganglia. Through these
ganglia, they regulate lacrimation and salivation, particularly
of the lacrimal, submandibular, and sublingual glands.

Special Visceral Afferent (SVA) Fibers

These fibers are responsible for taste sensation from the
anterior two-thirds of the tongue (excluding vallate papillae).
They project centrally to the upper part of the nucleus tractus
solitarius.

General Somatic Afferent (GSA) Fibers

The cell bodies of these fibers are located in the geniculate
ganglion. Their central processes terminate in the spinal
nucleus of the trigeminal nerve, while peripheral processes
supply sensation to parts of the external ear.
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Intracranial Course of the Facial Nerve

Sensory
root
Mot > L Greater
rgo(t)r —_— j petrosal nerve
L .
e .
>
A
4 Nerve to stapedius

— Chorda

[ k tympani
|
Posterior .

auricular & \
nerve |
A

4y Terminal
Nerve to digastric / P motor
—_ branches

Nerve to X

stylohyoid
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The facial nerve emerges from the anterolateral aspect of the
brainstem at the pontomedullary junction. It consists of two roots:

e A larger motor root
e A smaller sensory root, known as the nervus intermedius

These roots pass through the cerebellopontine angle and enter the
internal acoustic meatus. Within the meatus, the motor root occupies
the superior position, the sensory root lies centrally, and the
vestibulocochlear nerve lies inferiorly. At the fundus of the internal
acoustic meatus, the two roots unite to form a common trunk that enters
the facial canal.
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Facial Canal (Fallopian Canal) please remove the
backgroundof this picture

internal_ acoustic meatus

oy

_ Facial canal

stylomastoid fo'ra'r'nén

Source: https://en.wikipedia.org/wiki/Facial canal

The facial canal is a bony passage within the petrous part of the temporal
bone, extending from the internal acoustic meatus to the stylomastoid

foramen. It is approximately 3 cm long, making it the longest bony
canal traversed by any nerve in the human body.

Contents of the Facial Canal

Facial nerve

Greater petrosal nerve (parasympathetic fibers)

Nerve to stapedius (motor supply to stapedius muscle)
Chorda tympani (taste and parasympathetic fibers)
Stylomastoid artery (vascular supply)
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Clinical Significance

Knowledge of the facial canal anatomy is critical during middle ear and
temporal bone surgeries, including cochlear implantation. Injury to the

nerve within this canal can result in facial paralysis and long-term
disability.

Gustatory nucleus

Facial nerve

Internal auditory meatus

N

Intermediate nerve

Geniculat li
Sensory branch eniculate ganglion

of the facial nerve

{

Greater petrosal n.

Chorda tympani n. External petrosal n.
Greater palatine n.
A Lesser petrosal n.
O Tympanic cavity
/ Lesser palatine n.
Stylomastoid
foramen

Lingual branch
of the trigeminal n.

Facial nerve ' |1 ,
2

branches to the face | 4

Source Neuroanatomy, Geniculate Ganglion Copyright © 2025,
StatPearls Publishing LLC.

Intratemporal Course and Geniculate Ganglion

Within the facial canal, the nerve first runs laterally above the vestibule
of the inner ear to reach the medial wall of the middle ear. It then makes
a sharp posterior bend above the oval window known as the external
genu, where the geniculate ganglion is located.

From this point, the nerve runs vertically downward along the posterior

wall of the middle ear, behind the pyramid, and exits the skull through
the stylomastoid foramen.
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The geniculate ganglion serves as a sensory and parasympathetic relay
station and is particularly vulnerable due to its location within a narrow
bony segment, making it a common site of pathology in facial nerve
disorders.

Extracranial Course and Parotid Plexus

After emerging from the stylomastoid foramen, the facial nerve gives
off the posterior auricular nerve, supplying the occipital belly of
occipitofrontalis and auricular muscles. It then winds around the styloid
process and enters the parotid gland by piercing its posteromedial
surface.

Within the parotid gland, the nerve divides into:

e Temporofacial division
e Cervicofacial division

These divisions form the parotid plexus, from which five terminal
branches arise.

Terminal Branches of the Facial Nerve

Facial nerve
Cranial nerve VIl

Buccal branch

L ' Marginal mandibular branch

/]

% Cervical branch

rM
B
Cleveland
Clinic
2024

11 | The Science of Smiles



The five terminal branches are:

1. Temporal Branch— supplies the frontal belly of
occipitofrontalis, orbicularis oculi, and corrugator supercilii

2. Zygomatic Branches (upper and lower) — supply muscles
around the eye, nose, and upper lip

3. Buccal Branch — supplies buccinator and muscles of the upper
lip
4. Marginal Mandibular Branch — supplies muscles of the lower

lip and chin, including risorius

5. Cervical Branch — supplies the platysma muscle

Role of Chorda Tympani

The chorda tympani is a mixed nerve branch of the facial nerve. It
carries:

e Taste sensation from the anterior two-thirds of the tongue
e Preganglionic parasympathetic fibers to the submandibular
ganglion
Postganglionic fibers from this ganglion supply the submandibular,
sublingual, and anterior lingual glands, contributing to salivation.

Facial Nerve and Autonomic Functions

Lacrimation is mediated by parasympathetic fibers originating in the
facial nerve and passing through the greater petrosal nerve to the
pterygopalatine ganglion. Salivation is controlled through the chorda
tympani and submandibular ganglion. Damage to these fibers can result
in dry eye, reduced salivation, and taste disturbances.

Anatomical Basis of Bell’s Palsy

The labyrinthine segment of the facial nerve is the most commonly
affected segment in Bell’s palsy. It is the narrowest portion of the facial
canal and is highly susceptible to compression. Inflammation and edema
within this confined space lead to ischemia, impaired conduction, and
subsequent facial paralysis.
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The narrow anatomy of the facial canal, particularly near the geniculate
ganglion, plays a critical role in the pathophysiology of Bell’s palsy.

Stylomastoid Foramen as a Clinical Landmark

The stylomastoid foramen marks the point where the facial nerve exits
the skull and enters the parotid gland. Due to its narrow passage and
anatomical relationships, this region is vulnerable to traumatic and
surgical injury, making it an important landmark in facial nerve palsy.

Unilateral Nature of Bell’s Palsy

Each facial nerve supplies the muscles of facial expression on the
ipsilateral side. Since Bell’s palsy involves pathology of a single facial
nerve, the resulting paralysis is characteristically unilateral.

Supranuclear versus Infranuclear Lesions

e Supranuclear (Upper Motor Neuron) Lesions
Occur above the facial nucleus in the pons. They typically
cause contralateral weakness of the lower two-thirds of the
face while sparing the forehead due to bilateral cortical
innervation.

e Infranuclear (Lower Motor Neuron) Lesions
Occur at or below the facial nucleus and result in complete
ipsilateral facial paralysis, including the forehead. These
lesions may also involve impaired lacrimation, hyperacusis,
and taste disturbances.

Imaging Landmarks for Facial Nerve Evaluation
On MRI and CT imaging, the facial nerve can be traced using the
following landmarks:

e Stylomastoid foramen

e Tympanomastoid suture

e Tragal cartilage

e Posterior belly of digastric muscle

e Peripheral facial nerve branches
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These landmarks assist in localizing lesions and planning surgical
interventions.

Anatomical Relations and Differential Diagnosis

Cranial nerves closely related to the facial nerve include:

e Trigeminal nerve (CN V)

e Vestibulocochlear nerve (CN VIII)
e Nervus intermedius

e Glossopharyngeal nerve (CN IX)

Pathologies at the cerebellopontine angle or internal acoustic meatus
may simultaneously affect these nerves, leading to overlapping clinical
features.

Surgical Decompression in Severe Bell’s Palsy

In cases requiring surgical decompression, the facial nerve within the
fallopian canal, particularly the labyrinthine segment and region
proximal to the geniculate ganglion, must be carefully evaluated.
These segments are the most common sites of compression and
inflammation.

Chapter Summary

The facial nerve’s complex anatomy and prolonged bony course explain
both its diverse functions and its vulnerability to injury. A sound
anatomical understanding is indispensable for clinicians managing facial
nerve palsy, guiding diagnosis, imaging, surgical planning, and
rehabilitation.

Further Reading:

Proctor B. The anatomy of the facial nerve. Otolaryngol Clin North Am.
1991 Jun;24(3):479-504. PMID: 1762772.

Guerrier Y. Le nerf facial. Quelques points d'anatomie topographique
[The facial nerve. Points of topographic anatomy]. Ann Otolaryngol
Chir Cervicofac. 1975 May-Jun;92(4-5):167-71. French. PMID:
1082736.
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Donaldson JA, Anson BJ. Surgical anatomy of the facial nerve.
Otolaryngol Clin North Am. 1974 Jun;7(2):289-308. PMID: 4599258.

Seneviratne SO, Patel BC. StatPearls [Internet]. StatPearls Publishing;,

Treasure Island (FL): May 23, 2023. Facial Nerve Anatomy and
Clinical Applications.
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CHAPTER 3
Neurological Aspects of Bell's Palsy

Dr. (Prof) Ajay Kumar Singh
Dr. (Prof) Gunjan Kumar
Dr. (Prof) Sneha V. Ketke

Introduction

Facial palsy represents a neurological disorder resulting from
dysfunction of the facial nerve or its central connections. From a
neurological perspective, facial palsy is broadly classified based on the
level of lesion into central (supranuclear) and peripheral (infranuclear)
types. Accurate localization of the lesion is critical, as it determines
etiology, prognosis, and management strategy. This chapter focuses on
the neurological mechanisms, clinical differentiation, and common
syndromes associated with facial palsy.

Neuroanatomical Basis of Facial Nerve Function

The facial nerve nucleus is located in the lower pons and receives
bilateral cortical innervation for the upper facial muscles, while the
lower facial muscles receive predominantly contralateral cortical input.
This anatomical arrangement explains the distinct clinical patterns
observed in central versus peripheral facial palsy.

The facial nerve also carries parasympathetic fibers responsible for
lacrimation and salivation, as well as sensory fibers for taste. Therefore,
neurological involvement of the facial nerve often presents with
associated autonomic and sensory disturbances.

Central (Supranuclear) Facial Palsy

Central facial palsy results from lesions affecting the corticobulbar
pathways above the facial nerve nucleus. Common causes include
ischemic or hemorrhagic stroke, brain tumors, demyelinating disorders,
and traumatic brain injury.
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Clinically, central facial palsy is characterized by:

e  Weakness of the contralateral lower half of the face

e Preservation of forehead movements due to bilateral cortical
innervation

e Absence of taste disturbance, hyperacusis, or lacrimation
abnormalities

Patients may present with accompanying neurological deficits such as
hemiparesis, aphasia, or sensory loss, reflecting broader cerebral
involvement.

Peripheral (Infranuclear) Facial Palsy

Peripheral facial palsy occurs due to damage to the facial nerve nucleus,
its intrapontine fibers, or the nerve along its extracranial course. Bell’s
palsy is the most common example.

Clinical features include:
e Complete ipsilateral facial paralysis, including forehead and
eyelid
e Loss of facial expression
e Possible impairment of lacrimation, salivation, and taste
e Hyperacusis due to stapedius muscle involvement

The extent of associated symptoms depends on the anatomical level of
the lesion.

Bell’s Palsy: Neurological Considerations

Bell’s palsy is an acute idiopathic lower motor neuron facial palsy.
Neurologically, it is believed to result from inflammatory edema of the
facial nerve, most commonly affecting the labyrinthine segment within
the facial canal.

Key neurological features include:

e Sudden onset facial weakness progressing over 24—48 hours
e Absence of central neurological signs

e Variable involvement of autonomic and sensory fibers
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Early neurological assessment is essential to exclude secondary causes
such as stroke, tumors, or infections.

Ramsay Hunt Syndrome

Ramsay Hunt syndrome results from reactivation of varicella-zoster
virus in the geniculate ganglion. It represents a more severe form of
peripheral facial palsy.

Neurological features include:

e Facial paralysis
e Severe otalgia
e Vesicular eruptions in the external auditory canal or pinna

e Hearing loss and vertigo due to vestibulocochlear nerve
involvement

Prognosis is generally poorer than Bell’s palsy, emphasizing the
importance of early antiviral therapy.

Facial Palsy in Brainstem Lesions

Lesions involving the pons can affect the facial nerve nucleus or its
intrapontine fibers. Such cases often present with combined cranial
nerve deficits, long tract signs, or cerebellar features.

Examples include:

e Lateral pontine syndrome
e Demyelinating disorders such as multiple sclerosis
e Brainstem tumors

Recognition of these patterns is crucial for accurate neurological
localization.
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Synkinesis and Aberrant Regeneration

Synkinesis / Aberrant Regeneration:
As he attempts to rise eyebrows, automati oce devinces

Synkinesis refers to involuntary facial movements occurring during
voluntary actions, resulting from aberrant nerve regeneration.
Neurologically, this occurs when regenerating axons innervate incorrect
muscle groups.

Common manifestations include:
e Eye closure during smiling

e  Mouth movement during blinking

Synkinesis is a marker of incomplete or misdirected neural recovery and
often requires specialized rehabilitation.

Neuroplasticity and Recovery

Recovery from facial palsy depends on the degree of axonal injury and
the capacity for neuroplasticity. Mild demyelinating lesions recover
rapidly, while axonal degeneration leads to prolonged recovery and
residual deficits.

Neurorehabilitation strategies aim to harness cortical reorganization and

peripheral nerve regeneration to restore coordinated facial movement.

Prognostic Neurological Indicators

Neurological assessment plays a vital role in prognostication. Poor
prognostic indicators include:

e Complete paralysis at onset
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e Severe nerve degeneration on electrodiagnostic studies
e Delayed onset of recovery
e Presence of synkinesis

Conversely, early partial recovery suggests favorable neural
regeneration.

Neurological Approach to Diagnosis

A comprehensive neurological evaluation of facial palsy includes:

e Detailed cranial nerve examination

e Assessment for central neurological signs
e Neuroimaging when indicated

e Correlation with electrodiagnostic findings

This systematic approach ensures accurate diagnosis and timely
intervention.

Chapter Summary

Facial palsy is a neurological condition with diverse etiologies and
presentations. Differentiation between central and peripheral causes is
fundamental to clinical practice. Understanding the neurological
mechanisms underlying facial nerve dysfunction enables accurate
localization, effective management, and improved patient outcomes.

Further Reading:

Valls-Solé J. Facial nerve palsy and hemifacial spasm. Handb Clin
Neurol. 2013,115:367-80. doi: 10.1016/B978-0-444-52902-2.00020-5.
PMID: 23931790.

Estakhr M, Tabrizi R, Ghotbi Z, Shahabi S, Habibzadeh A, Bashi A,
Borhani-Haghighi A. Is facial nerve palsy an early manifestation of
COVID-19? A literature review. Am J Med Sci. 2022 Sep,;364(3).:264-
273. doi: 10.1016/j.amjms.2022.04.010. Epub 2022 Apr 14. PMID:
35429449; PMCID: PMC9007824.

Lima MA, Silva MTT, Soares CN, Coutinho R, Oliveira HS, Afonso L,
Espindola O, Leite AC, Araujo A. Peripheral facial nerve palsy
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associated with COVID-19. J Neurovirol. 2020 Dec;26(6):941-944. doi:
10.1007/s13365-020-00912-6. Epub 2020 Oct 2. PMID: 33006717,
PMCID: PMC7531061.

Molaverdi G, Kamal Z, Safavi M, Shafiee A, Mozhgani SH, Ghobadi
MZ, Goudarzvand M. Neurological complications after COVID-19: A
narrative review. eNeurologicalSci. 2023 Dec;33:100485.
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CHAPTER 4
Clinical Evaluation and Grading Systems

Dr. Darshpreet Kaur (PT)

Introduction

Clinical evaluation forms the cornerstone of diagnosis, prognosis, and
management in facial palsy. In Bell’s palsy, where the condition is
largely idiopathic and self-limiting, a meticulous and timely clinical
assessment is essential to determine severity, exclude alternative
diagnoses, initiate appropriate treatment, and prevent long-term
complications. This chapter outlines a systematic approach to clinical
evaluation and discusses the commonly used grading systems for
assessing facial nerve dysfunction.

Key Components of Clinical Evaluation

A comprehensive clinical evaluation of Bell’s palsy begins with a
detailed patient history, focusing on the onset, progression, and
duration of facial weakness. Sudden onset with rapid progression over
24-48 hours is characteristic of Bell’s palsy.

This is followed by careful observation of facial symmetry at rest and
during voluntary movements. Particular attention should be paid to
eyebrow elevation, forehead wrinkling, eye closure, smiling, and
puckering of lips. Examination of the nasolabial fold and angle of the
mouth provides valuable insight into lower facial muscle involvement.

A thorough cranial nerve examination, especially of the facial nerve
(cranial nerve VII), is mandatory. Associated symptoms such as ear
pain, hyperacusis, altered taste sensation, excessive tearing, or dry eye
should be actively enquired about, as these help localize the lesion along
the course of the facial nerve.
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Importance of Early Clinical Evaluation

Early clinical evaluation is critical in Bell’s palsy for several reasons. It
helps determine the initial severity of nerve dysfunction, identify
patients at risk of poor recovery, and guide early therapeutic decisions.
More importantly, early assessment allows clinicians to rule out other
causes of facial paralysis, such as stroke, tumors, infections, or
systemic diseases.

Prompt diagnosis and grading also facilitate early initiation of
pharmacological therapy and rehabilitation, which are key to preventing
long-term sequelae such as facial contractures and synkinesis.

Differential Diagnosis in Facial Palsy

During clinical assessment, several differential diagnoses must be
carefully excluded. These include:

e Central facial palsy due to cerebrovascular accidents
e Ramsay Hunt syndrome

e Facial nerve tumors

e Lyme disease

e Otitis media or mastoiditis

The presence of forehead sparing, additional neurological deficits,
vesicular eruptions, or systemic symptoms should raise suspicion of
alternative diagnoses and warrant further investigation.

Clinical Signs of Bell’s Palsy

Typical clinical features of Bell’s palsy include unilateral facial droop,
inability to close the eye (lagophthalmos), flattening of the nasolabial
fold, drooping of the corner of the mouth, and loss of forehead wrinkles
on the affected side.

Bell’s phenomenon, characterized by upward and outward movement
of the eyeball during attempted eyelid closure, is commonly observed
and has important clinical implications for eye care.

23 | The Science of Smiles



Role of Eye Examination

Eye examination is a vital component of facial palsy evaluation.
Assessment of eyelid closure, corneal reflex, conjunctival dryness, and
signs of irritation or exposure keratitis is essential. Inadequate eye
protection can lead to corneal ulceration and permanent visual
impairment.

Early identification of ocular involvement enables timely initiation of
protective strategies such as lubrication, taping, or protective eyewear.

House-Brackmann Grading System

The House-Brackmann (H-B) Grading System is the most widely
used clinical tool for grading facial nerve paralysis. It classifies facial
function into six grades:

e Grade I: Normal facial function

e Grade II: Mild dysfunction

e Grade III: Moderate dysfunction

e Grade I'V: Moderately severe dysfunction

e Grade V: Severe dysfunction

e Grade VI: Total paralysis

The simplicity and universal acceptance of this scale make it useful for
initial assessment and communication among clinicians.
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Table. House-Brackmann Facial Nerve Grading System

Grade Grade V Grade VI
(Normal) GradeII  Grade III Grade IV (Severe (Complete
(Mild (Mild- (Moderate dysfunction) paralysis)
dysfunction)  moderate  dysfunction)
dysfunction)
R.est{ng Symmetric Grossly ) Grossly ) Grossly ) Grossly Grossly asymmetric
Findings symmetric ~ symmetric  symmetric .
asymmetric .
(often with a
(ptosis of the noticeable droop of
brow, lower the brow or oral
eyelid, oral commissure and
commissure, effaced nasolabial

effacement of  fold, particularly in
nasolabial fold) older patients)

Dynamic Symmetric

S Mild Mild- Moderate Severe brow No movement
Findings ,
asymmetry  moderate brow elevation and
asymmetry  elevation and smile asymmet Incomplete eye
Full eye i . YWY losure
. smile
closure with  Full eye Incomplete eye

gentle effort  closure only asymmetry
with full Incomplete
effort eye closure

closure

From: Bell Palsy

StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 Jan-.

N
STATPEARLS

Copyright © 2025, StatPearls Publishing LLC.

Limitations of the House—-Brackmann System

Despite its widespread use, the House—Brackmann system has certain
limitations. It is relatively subjective and lacks sensitivity to regional
variations in facial movement, such as differences between eye and
mouth function. It is also less effective in detecting subtle clinical
changes during recovery.
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Sunnybrook Facial Grading System

Sunnybrook Facial Grading System

Resting Symmetry Symmetry of Voluntary Movement Synkinesis
Compared to normal side Degree of muscle EXCURSION Rate the degree of INVOLUNTARY MUSCLE
compared to normal side CONTRACTION associated with each expression
Eye (choose one only) &3 fr
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narrow 1 _ § sy # §& S&f
wide 1 s N $§ § 3§ $5¢
& & o & § S§ §&
eyelld surgery 1 & F S & RO s §5F
Fe, § & § S8 & o S88
§§§ §&§ 5§ ¢ L& § ¥ gt
Cheek (naso-lablal fiid) 55 .:5 ;a§ 55 5 & '5' ::7'”
4 §§ F§F &8 §5 § F s 9
sorwel : b W ) § § ¢ &
Forehead
less pronounced 1 1 2 3 a4 5 0 1 2 3
more pronounced 1 Wriskla. |FHO) D D
Gentle eye
closure (0CS) 1 2 3 4 5 D ° 2 3 D ‘
Mouth Open mouth
normal 0 smiozvemsy ' 2 3 4 S Q \ 4 2 . Q
comer dropped 1 snarl
comer pulled up/out 1 (LLA/LLS) 1 2 3 4 5 D o 1 2 3 D
Lip Pucker
(00s/001) 1 2 3 a4 s D ° 1 2 3 D
Total ~ TS
§§ §§ £8 §F &F
SE £ §¢ °F &§
Resting £ f 8 &£ 55
symmetry Total X § ~ ~ « ~ Total D
score
Patient's name Voluntary movement score: Total X 4 D Synkinesis score: Total D
: B Q- 0-= O Q
mo - symmetry - = i
Dats — score score score Composite score

The Sunnybrook Facial Grading System (SBFGS) offers a more
detailed and quantitative assessment of facial nerve function. It evaluates

three key components:

e Resting facial symmetry

e Voluntary facial movements

e Synkinesis
The system generates a composite score out of 100, allowing precise

documentation of facial function and recovery.

Clinical Utility of the Sunnybrook System

The Sunnybrook system is considered superior in many clinical
scenarios due to its ability to identify regional differences, quantify
improvement over time, and account for synkinesis. This makes it
particularly useful in rehabilitation settings where tracking subtle

changes is critical.
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Combined Use of Grading Systems

Using both the House—Brackmann and Sunnybrook grading systems in
clinical practice provides a comprehensive evaluation. While the
House—Brackmann scale offers a broad overview of facial function, the
Sunnybrook system delivers detailed insight into specific muscle groups
and movement patterns. Together, they enhance clinical decision-
making and documentation.

Frequency of Grading During Rehabilitation

Grading should ideally be repeated every 2—3 weeks, especially during
the first 6—8 weeks following onset. Regular reassessment helps monitor
progress, guide modifications in rehabilitation protocols, and objectively
document recovery trends.

Prognostic Value of Grading Systems

Clinical grading systems also serve as valuable prognostic tools. Patients
presenting with lower House—Brackmann grades (I-III) and higher
baseline Sunnybrook scores generally experience faster and more
complete recovery. Conversely, severe initial grades may indicate
prolonged recovery and higher risk of residual deficits.

Integration with Electrodiagnostic Investigations

Clinical grading assesses visible facial performance, while
electrodiagnostic studies such as electroneuronography and nerve
conduction tests evaluate underlying nerve integrity. When used
together, these tools provide a comprehensive, full-spectrum
assessment of facial nerve function, enhancing accuracy in prognosis
and treatment planning.

Chapter Summary

Clinical evaluation and grading systems play a pivotal role in the
management of Bell’s palsy. A structured assessment, combined with
appropriate grading tools, enables accurate diagnosis, effective
monitoring, and informed clinical decision-making. Integration of
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clinical findings with electrodiagnostic data ensures optimal patient
outcomes.

Further Reading

Escalante DA, Malka RE, Wilson AG, Nygren ZS, Radcliffe KA, Ruhl
DS, Vincent AG, Hohman MH. Determining the Prognosis of Bell's
Palsy Based on Severity at Presentation and Electroneuronography.
Otolaryngol Head Neck Surg. 2022 Jan;166(1):151-157.

Yilmaz OF, Oguz H. Ocular surface lesions in clinical grades of Bell's
phenomenon. Med Hypothesis Discov Innov Ophthalmol. 2023
Winter;12(4):177-186

House JW, Brackmann DE. Facial nerve grading system. Otolaryngol
Head Neck Surg. 1985 Apr;93(2):146-7.

Santosa KB, Fattah A, Gavilan J, Hadlock TA, Snyder-Warwick AK.
Photographic Standards for Patients With Facial Palsy and
Recommendations by Members of the Sir Charles Bell Society. JAMA
Facial Plast Surg. 2017 Jul 01;19(4):275-281.
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CHAPTER 5
Radiological Investigations in Facial Palsy

Dr. Vihag Raman

Introduction

Radiological investigations play a supportive but increasingly important
role in the evaluation and management of facial palsy. Although Bell’s
palsy is primarily a clinical diagnosis, imaging is essential for excluding
alternative etiologies, identifying the level of facial nerve involvement,
assessing structural changes, and contributing to prognostic evaluation.

With advances in imaging technology, radiology has evolved from a
purely exclusionary tool to an active contributor to prognostication
and rehabilitation planning. This chapter reviews the role of
ultrasonography, magnetic resonance imaging (MRI), high-resolution
computed tomography (HRCT), and integrative protocols such as CESS
and MRI-CESS in facial palsy.

Indications for Imaging in Facial Palsy

Imaging is not mandatory in every case of facial palsy. However, it is
indicated in the following clinical situations:

e Atypical or progressive facial weakness

e Recurrent or bilateral facial palsy

e Delayed or incomplete recovery

e Presence of additional cranial nerve involvement

e Severe pain, trauma, or suspected infection

e Suspicion of central nervous system pathology

e Preoperative planning for surgical intervention

The choice of imaging modality depends on the suspected site and nature
of pathology.
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Ultrasonography of the Facial Nerve

Role and Technique

High-resolution ultrasonography allows direct visualization of the
extracranial segment of the facial nerve, particularly the main trunk
as it emerges from the stylomastoid foramen and courses through the
parotid gland. Using high-frequency linear probes, the facial nerve can
be identified and measured in real time.

Findings in Bell’s Palsy

In Bell’s palsy, ultrasonography commonly demonstrates:

e Increased facial nerve diameter
e  Altered echotexture indicating edema
e Asymmetry compared to the contralateral side

These findings reflect inflammatory swelling extending distally from the
site of nerve injury.

Prognostic Significance

Ultrasound has emerged as a valuable prognostic tool. Measurement of
the distal facial nerve diameter has shown:

e Positive predictive value of 100% for favorable recovery

e Negative predictive value of approximately 77% for poor
recovery at three months

Some studies have demonstrated ultrasound to be superior to
conventional electrodiagnostic tests in early recovery prediction.

Magnetic Resonance Imaging (MRI)

Role of MRI

MRI is the modality of choice for evaluating the intracranial and
intratemporal segments of the facial nerve. It is particularly useful for
identifying central causes of facial palsy and excluding serious
pathologies.
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MRI Findings in Bell’s Palsy
Typical MRI features include:

e Contrast enhancement of the facial nerve

e Predominant involvement of the labyrinthine segment and
geniculate ganglion

e Absence of mass lesions, infarction, or demyelination

Contrast-enhanced MRI helps differentiate Bell’s palsy from tumors,
stroke, and inflammatory disorders.

High-Resolution Computed Tomography (HRCT)

Role of HRCT Temporal Bone

HRCT is primarily used to evaluate bony anatomy of the facial canal
and middle ear structures. It is indicated in:

e Facial palsy following trauma

e Chronic otitis media or mastoid disease

e Congenital anomalies

e Preoperative assessment for facial nerve decompression

In Bell’s palsy, HRCT is not routinely required but may reveal
anatomical predispositions such as a narrow facial canal.

Imaging in Ramsay Hunt Syndrome and Other Conditions
MRI plays a crucial role in diagnosing Ramsay Hunt syndrome, often
demonstrating:

e Facial nerve and geniculate ganglion enhancement

e Involvement of adjacent cranial nerves

e Inner ear inflammation

Imaging is also essential in facial palsy caused by tumors, infections, or
brainstem lesions, where it guides definitive management.
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MRI-CESS Protocol

The MRI-CESS protocol expands the CESS framework by
incorporating MRI findings.

Components

e MRI assessment of proximal facial nerve inflammation
e Ultrasound evaluation of distal nerve edema

e Electrical stimulation response of facial muscles

Clinical Value

This integrated approach allows:

e  Multilevel localization of nerve pathology
e Early prognostic stratification
e Informed rehabilitation planning

Marked MRI enhancement with poor stimulation response suggests
severe nerve injury, whereas mild enhancement with preserved response
indicates favorable recovery.

Clinical Integration of Imaging Modalities

Each imaging modality contributes uniquely:

e Ultrasound - Extracranial nerve assessment and early
prognosis

e  MRI - Central and intratemporal pathology

e HRCT — Bony anatomy and surgical planning

e CESS /MRI-CESS — Integrated prognostic and rehabilitation
guidance

Judicious integration of these tools enhances diagnostic accuracy and
individualized care.

Limitations of Imaging

e  Operator dependency (ultrasound)
e Cost and accessibility (MRI)
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e Limited sensitivity in mild cases

Imaging findings must always be interpreted in conjunction with clinical
evaluation.

Physiotherapist-Oriented Summary

What Physiotherapists Need to Know

e Imaging supports rehabilitation decision-making, not
diagnosis

e Ultrasound is the most relevant imaging tool for
physiotherapists

e Increased facial nerve diameter indicates inflammation and
possible delayed recovery

e  MRI helps explain atypical or slow recovery patterns

e HRCT is mainly relevant in post-traumatic or post-surgical
cases

How Imaging Guides Rehabilitation
e Mild nerve swelling + good muscle response — early active
therapy
e  Moderate findings — graded, closely monitored rehabilitation

e Severe imaging abnormalities — protective phase, delayed
strengthening

Key Takeaway
For physiotherapists, imaging findings should be used to:

e Setrealistic recovery timelines

e Prevent over-aggressive or delayed therapy
e Individualize facial rehabilitation protocols
e Improve patient education and compliance

When integrated with clinical grading systems and electrodiagnostic
data, radiological investigations enhance precision, safety, and
outcomes in facial palsy rehabilitation.
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CHAPTER 6
Electrophysiological Tests Used in Facial Palsy

Dr. (Prof) Gunjan Kumar
Dr. Darshpreet Kaur (PT)

Electroneurography (ENoG)

Purpose and Clinical Role

Electroneurography (ENoG) is the most reliable electrophysiological
test for prognostication in acute complete facial paralysis. It quantifies
the degree of facial nerve degeneration by measuring the compound
muscle action potential (CMAP) generated by electrical stimulation of
the facial nerve.

Originally described by Esslen and later popularized by Fisch, ENoG
was developed to improve prognostic accuracy in facial palsy. The term
Electroneurography (ENoG) is now recommended for routine clinical
use.

Electroneuronography (ENoG)

Stimulation Points in Facial Palsy
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Methodology
e Supramaximal electrical stimulation is delivered to the facial
nerve at the stylomastoid foramen

e (CMAPs are recorded from facial muscles such as the nasolabial
fold or orbicularis oris

e The CMAP amplitude on the affected side is compared with the
unaffected side, which serves as an internal control

e Recording electrodes placed on each side of the face.
Stimulator placed in front of the ear.

CMAP amplitude reflects the number of viable, synchronously firing
axons. A reduction in amplitude indicates Wallerian degeneration.

Interpretation

e 90% degeneration within 10-14 days — poor prognosis

e Preservation of CMAP indicates neurapraxia with potential for
recovery

e Absence of transmission suggests axonotmesis or neurotmesis

Optimal Timing

ENoG is most reliable when performed between Day 3 and Day 21 post-
onset, with peak prognostic value between Day 7 and Day 14.

Electromyography (EMG)

Purpose

Electromyography evaluates voluntary motor unit recruitment and
signs of reinnervation, making it particularly useful in the subacute and
recovery phases of Bell’s palsy.

Methodology

e Needle EMG electrodes are inserted into selected facial muscles

e Motor unit potentials (MUPs) are analyzed during voluntary
contraction
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Key Findings

e Absence of voluntary activity after Day 10-14 — poor
prognosis

e Presence of polyphasic reinnervation potentials — ongoing
recovery

Timing
EMG is most informative after 10-14 days, when denervation and
reinnervation changes become evident.

Blink Reflex Test

Purpose

The blink reflex evaluates the trigemino-facial reflex arc, involving:
e Trigeminal nerve (CN V)
e Facial nerve (CN VII)

e Brainstem interneuronal connections

It is especially useful for localizing lesions and differentiating central
versus peripheral facial palsy.
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Methodology

e Electrical stimulation of the supraorbital nerve (V1)

¢ Bilateral recording from orbicularis oculi muscles

Responses Recorded

e RI: Early ipsilateral response (~10 ms; pontine circuit)
e R2i: Late ipsilateral response (~30 ms)

e R2c: Late contralateral response (~30—40 ms)

Findings in Bell’s Palsy
e Absent or delayed R1 and R2 responses on the affected side

e Normal blink reflex helps exclude central causes such as stroke
or multiple sclerosis

Nerve Excitability Test (NET) and Maximal Stimulation
Test (MST)

These are early bedside screening tests now largely superseded by
ENoG.

e NET: Compares minimum current needed to elicit visible
contraction on both sides

e MST: Compares symmetry of muscle contraction at maximal
stimulation

A side-to-side difference >3.5 mA suggests degeneration, but these tests
are subjective and have limited prognostic accuracy.
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Comparative Overview of Electrodiagnostic Tests

Test Best Time Primary Use Prognostic
Value
ENoG Day 3-21 Quantify High
degeneration
EMG After  Day | Reinnervation High
10-14 assessment
Blink Anytime Lesion localization Moderate
Reflex
NET Day 1-5 Bedside screening Low—Moderate
MST

Degeneration Index (DI)

Definition and Clinical Importance

The Degeneration Index (DI) is a quantitative measure derived from
ENoG that represents the percentage loss of facial nerve function on
the affected side compared with the unaffected side. It is a critical
prognostic indicator and assists in identifying patients with severe nerve

injury.

Formula

DI (%)=(1-CMAP amplitude (affected

(unaffected side))x100DI (%)=(1-CMAP amplitude (unaffected

side)CMAP amplitude (affected side))x100

Example:

Unaffected side = 3.5 mV
Affected side = 0.3 mV
DI =91.4% — Severe degeneration, poor prognosis

side)CMAP amplitude
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Temporal Evolution of DI in Bell’s Palsy

Time Pathophysiology DI Trend Interpretation

Post-

Onset
048 No Wallerian | Low DI Damage
hours degeneration underestimated
Day 3-5 Degeneration begins | Rising DI | Early prognostic

phase
Day 5-10 | Peak degeneration Rapid DI | Critical window
rise
Day 10— | Maximal DI Best  prognostic
14 degeneration plateaus value
>21 days | Reinnervation DI Prognosis
begins unreliable | confounded
Grading of Degeneration Index
DI Value Severity Prognosis

<50% Mild Good
50-90% Moderate Variable
>90% Severe Poor

Clinical Decision-Making Based on DI

e Corticosteroids should be initiated regardless of DI

e Low DI (<50%) — excellent response to medical therapy

e High DI (>90%) — indicates severe axonal injury

e Surgical decompression is rarely indicated and is reserved for
extreme cases

e Current guidelines do not recommend routine surgery, even
with high DI
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Timing: The Most Critical Factor in DI Interpretation

Accurate prognostication depends on correct timing of testing.

Timing Reliability Reason
<72 hours X Poor Degeneration incomplete
Day 3-10 Good Active degeneration
Day 10-14 Best Peak axonal loss
>21 days /\ Reduced Regeneration interferes

Testing outside the optimal window may lead to false reassurance or
misinterpretation.

Guideline Recommendations

Organization Recommendation

AAO-HNSF Use ENoG in complete palsy within 3—21 days

(2020)

AAN Supports ENoG for assessing axonal
degeneration

EFNS Recommends ENoG when surgery is
considered

NICE (UK) Emphasizes clinical management; no routine
ENoG

Chapter Summary

Electrodiagnostic investigations provide objective, time-sensitive
insights into facial nerve injury in Bell’s palsy. ENoG remains the gold
standard for prognostication in complete paralysis, while EMG and blink
reflex testing complement localization and recovery assessment. Correct
timing and integration with clinical findings are essential for accurate
interpretation.
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CHAPTER7
Pharmacological and Acute Phase
Management of Facial Palsy

Dr. (Prof) Ajay Kumar Singh
Dr. (Prof) Gunjan Kumar

Introduction

The acute phase of facial palsy, particularly Bell’s palsy, represents a
critical therapeutic window during which timely pharmacological
intervention and supportive care can significantly influence recovery
outcomes. Early management aims to reduce facial nerve inflammation,
prevent irreversible axonal damage, protect ocular structures, and
provide psychological reassurance to the patient. This chapter outlines
evidence-based pharmacological strategies and essential acute phase
care principles.

Corticosteroid Therapy

Rationale

Inflammation and edema of the facial nerve within the narrow facial
canal are central to the pathophysiology of Bell’s palsy. Corticosteroids
reduce nerve swelling, improve microcirculation, and limit secondary
ischemic injury, thereby enhancing the likelihood of functional
recovery.

Indications

e All patients with acute idiopathic peripheral facial palsy
e  Most effective when initiated within 72 hours of symptom onset

e Beneficial across mild, moderate, and severe presentations
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Commonly Used Regimens

Typical adult regimens include:
e Prednisolone 1 mg/kg/day (maximum 60 mg/day) for 5-7
days
e Followed by gradual tapering over the next 5-7 days

Alternative equivalent corticosteroids may be used based on clinical
judgment and patient tolerance.

Clinical Evidence
Multiple randomized controlled trials and meta-analyses have
demonstrated that early corticosteroid therapy:

e Significantly improves complete recovery rates

e Reduces long-term complications such as synkinesis and
residual weakness

Corticosteroids are currently considered the cornerstone of acute Bell’s
palsy management.

Precautions and Contraindications
e Diabetes mellitus (monitor blood glucose closely)
e Hypertension
e  Peptic ulcer disease
e Active infections

Risk—benefit assessment and patient-specific modification are essential.
Antiviral Medications

Rationale

Viral reactivation—particularly herpes simplex virus type 1—has been
implicated in the etiology of Bell’s palsy. Antiviral agents aim to
suppress viral replication and potentially reduce nerve inflammation.
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Indications

e Moderate to severe facial palsy (House—Brackmann Grade IV—
Vi)

e Suspected Ramsay Hunt syndrome
e Presence of severe pain or vesicular eruptions

e Asan adjunct to corticosteroids (not as monotherapy)

Commonly Used Antivirals

e Acyclovir: 400 mg five times daily for 7-10 days
e Valacyclovir: 1 g three times daily for 7 days

Valacyclovir is often preferred due to better bioavailability and dosing
convenience.

Clinical Evidence
Current evidence suggests that:

e Antivirals alone are not effective

e Combination therapy with corticosteroids may offer modest
benefit, particularly in severe cases

e Corticosteroids remain essential regardless of antiviral use
Eye Care and Corneal Protection

Importance of Eye Protection

In Bell’s palsy, weakness of the orbicularis oculi muscle leads to
incomplete eyelid closure (lagophthalmos) and reduced blink reflex,
increasing the risk of corneal dryness, exposure keratitis, and ulceration.

Assessment

Eye evaluation should include:

e Degree of eyelid closure
e Corneal reflex

e Signs of dryness, redness, or irritation
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Eye Care Measures

S W ‘~

e Lubricating eye drops (artificial tears) during the day
e Lubricating ointment at night

¢ Eye patching or taping during sleep

e Protective glasses in outdoor environments

Early ophthalmology referral is indicated if corneal involvement is
suspected.

Clinical Significance

Adequate eye care is a preventive emergency. Neglect can result in
permanent visual impairment, even when facial nerve recovery is
otherwise satisfactory.

Acute Phase Patient Counseling

Purpose of Counseling
The sudden onset of facial paralysis can be distressing for patients. Clear
communication during the acute phase helps:

e Reduce anxiety

e Improve treatment compliance

e Set realistic expectations
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Key Counselling Points

Patients should be informed that:

e Bell’s palsy is usually temporary
e  Most patients show improvement within 3—6 weeks
e Complete recovery is common, especially with early treatment

e Facial exercises are not recommended aggressively in the very
acute phase unless guided by a professional

e Eye protection is crucial and must be followed strictly

Lifestyle and Activity Advice

e Avoid facial overuse or forceful movements initially
e Maintain adequate nutrition and hydration
e  Adhere strictly to medication schedules

e Attend scheduled follow-ups for reassessment

Psychological Support

Reassurance and emotional support are essential components of care.
Addressing cosmetic concerns, social anxiety, and fear of permanent
damage improves overall outcomes and patient satisfaction.

Integration with Rehabilitation

Pharmacological and acute phase management sets the foundation for
successful rehabilitation. Early reduction of inflammation and
prevention of complications allow physiotherapy and neuromuscular re-
education to be introduced at the appropriate time with better functional
results.

Chapter Summary

Early pharmacological intervention—particularly  corticosteroid
therapy—combined with appropriate antiviral use, meticulous eye care,
and effective patient counseling forms the cornerstone of acute Bell’s
palsy management. Timely and holistic acute phase care not only
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improves recovery rates but also prevents long-term complications and
optimizes rehabilitation outcomes.

Further Reading:
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B, Davenport RJ, Vale LD, Clarkson JE, Hammersley V, Hayavi S,
McAteer A, Stewart K, Daly F. Early treatment with prednisolone or
acyclovir in Bell's palsy. N Engl J Med. 2007 Oct 18,357(16):1598-607.

Hato N, Yamada H, Kohno H, Matsumoto S, Honda N, Gyo K, Fukuda
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Nakata S, Murakami S, Kiguchi J, Yamano K, Takeda T, Hamada M,
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CHAPTER 8
Plastic and Reconstructive Surgical
Approaches in Facial Palsy

Dr. Sarsij Sharma

Introduction

Surgical management of facial palsy is reserved for selected cases where
spontaneous recovery is unlikely or incomplete, or where long-standing
paralysis has resulted in functional and aesthetic deficits. Successful
facial nerve surgery requires an in-depth understanding of facial nerve
anatomy, careful patient selection, and appropriate timing of
intervention. This chapter reviews surgically relevant anatomy, facial
nerve landmarks, reconstructive options, and decision-making
principles in facial reanimation.

Surgically Relevant Anatomy of the Facial Nerve

Source: Lam A Q, Tran Phan Chung T, Tran Viet L, et al. (March 03,
2022) The Anatomic Landmark Approach to Extratemporal Facial
Nerve Repair in Facial Trauma. Cureus 14(3): ¢22787.
doi:10.7759/cureus.22787
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Key Anatomical Landmarks for Identifying the Facial
Nerve Trunk

Accurate identification of the facial nerve trunk is fundamental during
parotidectomy and facial nerve exploration. Several reliable anatomical
landmarks are used:

1. Tragal Pointer
The deep end of the tragal cartilage forms a pointed structure
known as the tragal pointer. The facial nerve lies
approximately 1 cm deep and inferior to this point. An
avascular plane anterior to the tragus allows safe dissection
toward this landmark.

2. Posterior Belly of Digastric Muscle
The facial nerve trunk emerges just superior to the upper
border of the posterior belly of the digastric muscle, making it
a consistent and dependable landmark during surgery.

3. Tympanomastoid Suture
Tracing the anterior border of the mastoid process superiorly
reveals its junction with the tympanic bone. The facial nerve
lies at the bisector of the angle formed at this junction.

4. Styloid Process
Palpation of the styloid process between the mastoid bone and
posterior border of the mandible helps identify the nerve,
which lies just lateral to the process.

Pes Anserinus

The pes anserinus refers to the point where the facial nerve trunk
divides into its major branches within the parotid gland. Identification
of this branching point is crucial for preserving nerve integrity during
parotid and reconstructive procedures.

Facial Nerve “Danger Zones” in Facial Surgery

During SMAS elevation in facelift procedures, the facial nerve traverses
predictable planes but crosses fascial layers in specific regions known as
danger zones, where nerve injury risk is high:
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e Zone 1: Greater auricular nerve emerging from beneath the
sternocleidomastoid muscle

e  Zone 2: Temporal branch running beneath the temporoparietal
fascia—SMAS layer

e Zone 3: Marginal mandibular branch where the platysma-
SMAS layer thins

e Zone 4: Zygomatic and buccal branches anterior to the parotid
gland

e Zone 5: Supraorbital and supratrochlear nerves at their
foramina

e Zone 6: Infraorbital nerve at the infraorbital foramen

e Zone 7: Mental nerve at its exit below the second mandibular
premolar

Dissection in these zones should be either avoided or performed with
meticulous care.

Vulnerability of the Temporal Branch

The temporal (frontal) branch is the most vulnerable during temporal
or frontal surgical approaches. It runs on the undersurface of the
superficial temporal fascia. Safe dissection is performed either
superficial or deep to the deep temporal fascia to avoid nerve injury.

Dynamic Facial Reanimation Techniques

Dynamic reanimation aims to restore active facial movement,
particularly smiling.

Available Options

e Nerve Transfers (using contralateral facial nerve or other
cranial nerves)

e Cross-Facial Nerve Grafting (CFNG)

e Free Functional Muscle Transfer (commonly gracilis muscle)

e Regional Muscle Transfers (e.g., temporalis muscle transfer)
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Decision-Making: Nerve Grafting vs Muscle Transfer

The duration of facial paralysis is the principal determinant:

e <12 months: Facial muscles are usually viable — nerve repair
or grafting preferred

e 12-24 months: Partial muscle viability — combined strategies
may be required

e > 24 months: Muscles are irreversibly atrophic — muscle
replacement indicated

Role of the Sural Nerve in Facial Nerve Repair

The sural nerve is commonly harvested as a cable nerve graft to bridge
gaps between the proximal facial nerve stump and distal branches.

In cross-facial nerve grafting, the sural nerve serves as a conduit
allowing axons from the contralateral healthy facial nerve to regenerate
across the face and reinnervate paralyzed muscles over 4-8 months.

Intraoperative Facial Nerve Assessment

Facial nerve function is assessed intraoperatively using microbipolar
electrical stimulation. Zygomaticobuccal branches medial to the
parotid gland are individually stimulated to confirm viability and select
appropriate donor branches.

Branches producing a pure smile without orbicularis oculi activation
are preferred during reanimation procedures.

Cross-Facial Nerve Grafting: Donor and Recipient
Selection

The donor nerve is typically the contralateral facial nerve.
Zygomaticobuccal branches producing smile are identified and selected.

Usually two to four branches are used to optimize axonal input while
preserving donor-side function.
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Surgical Management of Bell’s Palsy

Indications for Surgical Decompression

Surgical decompression is rarely indicated and considered only when:

e Medical therapy fails
¢ ENoG shows no nerve activity after two weeks
e Severe axonal degeneration is demonstrated within three weeks

e Significant nerve edema is present within the fallopian canal

Surgical Approaches
¢ Transmastoid Approach: For tympanic and mastoid segment
involvement

e Middle Cranial Fossa Approach: For labyrinthine segment
involvement

e Combined Approach: For complex temporal bone fractures

Decompression is typically performed over 180 degrees of the nerve
circumference.

Timing of Nerve Repair

Early nerve repair results in:

e Improved axonal regeneration
e Reduced fibrosis and scarring
e Lower risk of aberrant regeneration

Delayed repair is associated with inferior outcomes and higher rates of
synkinesis.

Masseter Nerve Transfer and the Babysitter Procedure

The masseter nerve plays a crucial role in facial reanimation,
particularly as part of the babysitter procedure. While cross-facial
nerve grafts regenerate slowly, an ipsilateral motor nerve (masseter or
hypoglossal) provides temporary innervation to preserve muscle tone.
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In cases of bilateral facial paralysis or absent facial nerve
donors, the masseter nerve serves as the primary motor source
for muscle reinnervation.

Free Functional Muscle Transfer: Gracilis Muscle

Anatomical Considerations

e Axis: Two fingerbreadths anterior to adductor longus tendon
e Origin: Pubic tubercle

e Insertion: Tibial condyle

e Vascular Pedicle: Located ~10 cm below pubic tubercle

e Nerve Supply: Anterior branch of obturator nerve, entering
obliquely at 45°
Gracilis muscle is preferred due to its reliable anatomy and minimal
donor-site morbidity.

Chapter Summary

Plastic and reconstructive surgery offers powerful solutions for facial
palsy when spontaneous recovery is incomplete or absent. Mastery of
facial nerve anatomy, careful selection of reconstructive techniques, and
appropriate timing are critical to successful outcomes. Dynamic
reanimation strategies—particularly nerve grafting, muscle transfer, and
nerve transfers—restore function, symmetry, and quality of life in
patients with facial paralysis.

Further Reading:

Seckel BR. Facial Danger Zones: Avoiding Nerve Injury in Facial
Plastic Surgery. St. Louis: Quality Medical; 1994.

Myckatyn TM, MacKinnon SE. A review of facial nerve anatomy. Semin
Plast Surg. 2004, 18:5-12.

Wilhemi BJ, Mowlavi A, Neumeister MW. The safe face lift with bony
anatomic landmarks to elevate the SMAS. Plast Reconstr Surg.
2003;111:1723-1726.
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Agarwal CA, Mendenhall SD 3rd, Foreman KB, et al. The course of the
frontal branch of the facial nerve in relation to fascial planes: an
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CHAPTER 9
Physiotherapy and Rehabilitation
Techniques in Facial Palsy

Dr. Darshpreet Kaur (PT)
Dr. Nidhi Billore (PT)

Introduction

Physiotherapy plays a central role in the functional recovery of patients
with facial palsy. While pharmacological and surgical interventions
address the underlying pathology, rehabilitation focuses on restoring
coordinated facial movement, preventing secondary complications,
and improving psychosocial well-being. A structured, stage-wise
physiotherapy program is essential to optimize outcomes and minimize
long-term sequelae such as synkinesis, contractures, and facial
asymmetry.

This chapter outlines the principles, techniques, and progression of
facial rehabilitation across different stages of recovery.

Principles of Facial Rehabilitation

Effective facial rehabilitation is based on the following core principles:

e Individualized, stage-specific intervention

e Emphasis on quality of movement rather than force
e Prevention of maladaptive motor patterns

e Integration of sensory feedback and motor control

¢ Continuous reassessment and graded progression

Early overuse or inappropriate exercises can worsen outcomes; hence,
physiotherapy must be timely, precise, and supervised.
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Phases of Rehabilitation in Facial Palsy

1. Acute Phase (0-2 Weeks)
Goals

e Protect ocular structures

e Reduce edema and discomfort
e Maintain soft tissue mobility
e Prevent learned non-use

Physiotherapy Interventions

e Patient education and reassurance

e  Gentle facial massage to promote circulation

e Passive range of motion for facial muscles

e Assisted eye closure techniques

e Postural correction for cervical and cranial alignment

Note: Forceful facial exercises and electrical stimulation are avoided in
the early acute phase.

2. Subacute Phase (2—6 Weeks)
Goals

e Facilitate voluntary muscle activation
e Improve facial symmetry
e Begin neuromuscular re-education

Physiotherapy Interventions

e Assisted-to-active facial movements
e  Mirror-guided exercises
e Gentle motor facilitation techniques

e Proprioceptive neuromuscular facilitation (PNF) principles
adapted for facial muscles

e Soft tissue mobilization
Progression is guided by clinical grading systems and neuromuscular

responsiveness.
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3. Recovery Phase (6 Weeks—6 Months)
Goals

e Enhance coordination and strength
e Normalize facial expressions
e Prevent synkinesis

Physiotherapy Interventions

e Targeted facial muscle exercises
e Selective activation training
e Inhibition of unwanted movements

e Functional expression training (smiling, blinking, speech-
related movements)

e Biofeedback-assisted retraining

This phase requires meticulous supervision to ensure correct motor
patterns.

4. Chronic Phase (>6 Months)
Goals

e Manage residual weakness or synkinesis
e Improve facial symmetry at rest and during movement
e Enhance quality of life

Physiotherapy Interventions

e Synkinesis control strategies
e Relaxation and stretching of hyperactive muscles
e Advanced neuromuscular retraining

e Integration with adjunctive medical or surgical treatments if
required

Facial Muscle Exercises

Facial exercises aim to retrain coordinated movement rather than
increase muscle strength.
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Key Principles
e Slow, controlled movements
e Low repetitions with high precision
e Avoid mass movements
e Emphasize symmetry

Exercises are tailored to individual muscle groups such as orbicularis
oculi, zygomaticus major, orbicularis oris, and frontalis.

Mirror Therapy and Visual Feedback
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Mirror therapy enhances cortical reorganization by providing visual
feedback of symmetrical facial movements. It helps:

e Improve motor awareness
e Reduce abnormal movement patterns
e Enhance voluntary control

Short, frequent sessions are preferred over prolonged practice.
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Biofeedback Techniques

Biofeedback, including surface electromyography (sEMG), allows
patients to visualize muscle activation and selectively recruit specific
muscles. It is particularly effective in:

e Preventing synkinesis

e Refining movement quality

e Enhancing patient engagement

Low-Level Laser Therapy (LLLT)
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Rationale
LLLT is used to:

e Reduce inflammation
e Improve microcirculation

e Facilitate nerve regeneration

Application
e Applied along the course of the facial nerve and affected
muscles
e Dosage and parameters should follow standardized protocols

LLLT serves as an adjunct to active rehabilitation.
Electrical Stimulation

Role and Controversy
Electrical stimulation remains a debated modality in facial palsy. When
used appropriately:

e It may help maintain muscle excitability

e Prevent disuse atrophy

Guidelines for Use
e Low intensity, short duration
e Avoid in early acute phase
e Avoid indiscriminate or high-intensity stimulation
e Always combined with voluntary effort

Improper use may increase synkinesis risk.
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Acoustic Shock Wave Therapy

Acoustic shock wave therapy is an emerging modality that may:

e Improve tissue pliability
¢ Enhance neuromuscular responsiveness
e Reduce fibrosis in chronic cases

It is primarily used as an adjunct in selected patients with delayed
recovery.

Soft Tissue Mobilization and Stretching
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Manual techniques help:

e Reduce muscle stiffness
e Improve circulation
e  Address secondary myofascial tightness

Stretching is particularly useful in managing chronic synkinesis and
contractures.

Management of Synkinesis

Synkinesis results from aberrant nerve regeneration and requires
specialized rehabilitation strategies.

Interventions
e Movement inhibition techniques
e  Muscle relaxation training
e Selective motor control exercises
e Biofeedback-assisted retraining

Early identification and targeted therapy are critical.

Psychosocial Considerations
Facial palsy significantly impacts self-image and social interaction.
Physiotherapists should:

e Provide empathetic counseling

e Encourage patient adherence

e  Address fear of permanent disfigurement

Psychological reassurance enhances rehabilitation outcomes.

Integration with Imaging and Electrodiagnostics
Rehabilitation planning should be informed by:
e Clinical grading systems

e Electrodiagnostic findings
e Imaging and CESS/MRI-CESS protocols
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This ensures appropriate timing, intensity, and progression of therapy.

Outcome Measures in Rehabilitation

Progress should be documented using:

e House—Brackmann scale
e Sunnybrook Facial Grading System
e Patient-reported outcome measures

Objective tracking supports evidence-based practice.

Chapter Summary

Physiotherapy is a cornerstone in the comprehensive management of
facial palsy. A structured, phase-wise rehabilitation program
emphasizing neuromuscular re-education, movement quality, and
prevention of maladaptive patterns leads to optimal functional recovery.
Integration of adjunctive modalities, patient education, and continuous
reassessment ensures individualized, effective care and improved
quality of life.

Further Reading:

Tuncay F, Borman P, Taser B, Unlii I, Samim E. Role of electrical
stimulation added to conventional therapy in patients with idiopathic
facial (Bell) palsy. Am J Phys Med Rehabil. 2015 Mar,;94(3):222-8.

Di Pietro A, Cameron M, Campana V, Leyes L, Zalazar Cinat JAI,
Lochala C, Johnson CZ, Hilldebrand A, Loyo M. Efficacy of adding
selective electrical muscle stimulation to usual physical therapy for
Bell's palsy: immediate and six-month outcomes. Eur J Trans! Myol.
2023 Oct 24;33(4)

Cronin GW, Steenerson RL. The effectiveness of neuromuscular facial
retraining combined with electromyography in facial paralysis
rehabilitation. Otolaryngol Head Neck Surg. 2003 Apr;128(4):534-8.

Nakamura K, Toda N, Sakamaki K, Kashima K, Takeda N. Biofeedback
rehabilitation for prevention of synkinesis after facial palsy.
Otolaryngol Head Neck Surg. 2003 Apr,;128(4):539-43.
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Lindsay RW, Robinson M, Hadlock TA. Comprehensive facial
rehabilitation improves function in people with facial paralysis: a 5-
year experience at the Massachusetts Eye and Ear Infirmary. Phys Ther.
2010 Mar;90(3):391-7.
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CHAPTER 10
Proprietary Rehabilitation Protocol and
Clinical Data

Dr. Darshpreet Kaur (PT)
Dr. (Prof) Gunjan Kumar

Introduction

Despite advances in pharmacological and surgical management,
variability in rehabilitation outcomes remains a major challenge in
Bell’s palsy. Differences in severity, timing of intervention, and
inappropriate use of modalities—particularly electrical stimulation—
often contribute to delayed recovery and long-term complications such
as synkinesis and facial contractures.

To address these gaps, Darsh—Gunjan’s Bell’s Palsy Treatment
Protocol© was developed as a structured, severity-based, multimodal
rehabilitation framework. This protocol integrates objective
electrodiagnostic data with standardized physiotherapy techniques,
ensuring personalized yet reproducible care.

Darsh—Gunjan’s Bell’s Palsy Treatment Protocol©

Darsh—Gunjan’s Bell’s Palsy Treatment Protocol© is a standardized
yet individualized multimodal physiotherapy regimen, formally
registered with the Government of India in May 2024. The protocol is
uniquely designed around ENoG-based severity stratification
combined with validated clinical grading systems.

The central philosophy of the protocol is that objective quantification
of nerve degeneration must guide rehabilitation intensity and
modality selection, rather than relying solely on visual clinical
assessment.
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Darsh Gunjan’s Bell’s palsy treatment protocol

Steps to approach a patient with confirmed Idiopathic lower motor facial palsy

(Bell’s Palsy) in Neuro-rehabilitation department

Step1

Baseline evaluation through videography, House
Brackmann scale, Sunny Brooke’s facial grading scale,
Facial nerve conduction study.

Step 2

Protocol based on baseline evaluation will include:
* Facial ises (for 10
* Facial massage (for 5 minutes with hypoallergic face oil as
per patient’s skln type)
* Facial (at evi based dosage:-

COPYR|
NE
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Date 02/0
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frequency: 1000 kHz, intensity: 0.5w/cm2, on-off ratio: 1:2,
duration 5 min, over mastoid process, painful area identified
behind the ear and paralysed muscles delivered through

ELECTROSON 900 by Technomed Electronics)

e LOW LEVEL LASER therapy (at evidence based dosage:-
wavelength of 980 nm and frequency of 100 Hz, energy
density of 5 J per every point of direct contact with the skin of
the face over the superficial nerve courses of the facial
nerve, delivered through Tech Laser 302)

e Advanced Pneumatic Radial shockwave therapy

Extracorporeal shockwave therapy (at evidence based

dosage:- frequency 2 Hz, Intensity 2 bars, shots: 500, TD-15

delivered through Shockwave pro 1000 by Technomed
based on ive index as calculated from
facial nerve conduction study

Facial taping (to be removed while sleeping)/ Facial splint

Eye care as appropriate

Step 3 Patient will be asked to perform facial neuromuscular
exercises 3 times a day followed by facial massage at
home
Step4 Except LLLASER & Advanced Pneumatic Radial

shockwave therapy Extracorporeal shockwave therapy,
which will be given every third day, rest of the therapeutic
protocol will be followed every day.

Every 21 days patient will be evaluated through
=) \(|deography, House Brackmann scale, Sunny Brooke’s
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Step 1:

facial grading scale, Facial nerve conduction study till
complete recovery.

Clinical visit routine
WEEK1-Day 1: After Step one evaluation patient will be given Facial
Neuromuscular exercises, Facial Massage, Facial Ultrasound, LLLaser
therapy, Facial splint and eye care advice and home protocol advice

WEEK 1- DAY 2: Facial Neuromuscular exercises (for 10 minutes), Facial
Massage, Facial Ultrasound

WEEK 1- DAY 3 : Facial Neuromuscular exercises (for 10 minutes), Facial
Massage( for 5 minutes), Advanced Pneumatic Radial shockwave therapy

cor R EiraRRTRoTegl shockwave therapy on facial nerve trunk in front of ear.

NEW DELH
Reg. No
Date 02/0

Wk'f.ﬁc‘i'-% 4: Facial Neuromuscular exercises (for 10 minutes), Facial

5 minutes), Facial Ultrasound.

WEEK 1- DAY 5: Facial Neuromuscular exercises (for 10 minutes), Facial
Massage (for 5 minutes), Facial Ultrasound.

WEEK 1- DAY 6: Facial Neuromuscular exercises (for 10 minutes), Facial
Massage (for 5 minutes), Facial Ultrasound, LLLaser therapy

WEEK 1- DAY 7: Break Day, only home protocol to be followed
WEEK2 - Same routine to be followed as week 1
WEEK 3 - Same routine to be followed as week 1

WEEK 4- STEP 5 undertaken and if needed same routine will be followed as
inweek 1.

During the course of treatment, if clinically patient shows complete
recovery, then Step 5 is repeated and the patient is discharged.

Baseline Evaluation

Accurate baseline assessment forms the foundation of the protocol. Each

patient undergoes a comprehensive evaluation comprising:

Standardized videographic documentation of facial
movements at rest and during voluntary expressions

House-Brackmann Scale (HBS) for global facial nerve
function
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e Sunnybrook Facial Grading System (SBFGS) for regional
and functional assessment

e Facial nerve conduction study / FElectroneurography
(ENoG) to quantify axonal degeneration

This combined assessment ensures both qualitative and quantitative
profiling of facial nerve dysfunction.

Step 2: Therapeutic Intervention

Based on baseline severity and ENoG findings, patients are enrolled into
a structured multimodal intervention program.

Core Therapeutic Components

e Neuromuscular facial exercises

e Manual facial massage and soft tissue mobilization
e  Therapeutic ultrasound

e Low-Level Laser Therapy (LLLT)

e Pneumatic / acoustic shockwave therapy

e Facial taping or splinting where indicated

e Structured eye care protocol

Each modality is selected and dosed according to the degree of nerve
degeneration and clinical presentation.

Treatment Frequency
e Daily therapy sessions for neuromuscular exercises, massage,
ultrasound, and eye care

e LLLT and shockwave therapy administered once every third
day
This frequency balances adequate neural stimulation with prevention of
fatigue and aberrant motor learning.

Home-Based Rehabilitation Protocol

A critical component of the protocol is patient-led home
rehabilitation. Patients are instructed to:
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e Perform prescribed facial exercises three times daily
e Practice gentle facial massage as taught in the clinic
e Follow strict eye protection measures

Home adherence reinforces clinic-based therapy and accelerates cortical
and peripheral reorganization.

Monitoring and Follow-Up

Progress is monitored at 21-day intervals, using the same standardized
tools as baseline evaluation:

e Videographic analysis

e House—Brackmann grading

e  Sunnybrook Facial Grading System

e Repeat facial nerve conduction studies where indicated

This allows objective tracking of recovery trends and timely
modification of the treatment plan.

Observed Recovery Patterns

Based on longitudinal clinical observation in over 200 patients:

e Weeks 1-3:

o Noticeable reduction in facial asymmetry

o Improved voluntary facial control

e Weeks 4-6:

o Near-complete recovery in most patients
o Minimal to absent synkinesis

These timelines are consistently shorter than those reported in
conventional rehabilitation approaches.

Clinical Effectiveness and Data Overview

Between 2022 and 2025, over 200 patients with Bell’s palsy were
managed using the Darsh—Gunjan Protocol©.
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Key Observations

e Uniform and accelerated recovery across severity grades

e Rapid restoration of facial symmetry and functional expressions
e Very low incidence of synkinesis and contractures

e High patient compliance and satisfaction

The outcomes highlight the value of severity-based physiotherapy
guided by objective diagnostics.

Determinants of Successful Outcomes

The following factors were identified as critical to success:

e Early diagnosis using ENoG

e Severity-specific, standardized physiotherapy

e Avoidance of indiscriminate electrical stimulation
e Strong patient adherence to home protocol

e Regular, objective monitoring

ENoG Versus Clinical Grading: Predictive Value

While clinical grading systems such as HBS and SBFGS provide
functional assessment, they remain largely qualitative. In contrast,
ENoG offers objective, quantitative data regarding axonal integrity.

The protocol demonstrates that ENoG-based stratification allows
more precise treatment planning, particularly in moderate to severe
facial palsy.

Electrical Stimulation and Synkinesis: A Cautionary Note

Improper or premature electrical stimulation—especially without
assessing nerve degeneration—can promote aberrant reinnervation,
significantly increasing the risk of synkinesis.

The Darsh—Gunjan Protocol© emphasizes selective, judicious use of
stimulation, only when nerve integrity and recovery phase permit.
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Future Directions

Ongoing and future advancements include:

e Refinement of ENoG interpretation protocols
e Integration of Al-based facial analysis and diagnostics
e Large-scale, multicenter clinical studies

e Expansion into tele-rehabilitation and remote monitoring
platforms

These developments aim to further standardize and globalize facial palsy
rehabilitation.

Key Conclusion

The Darsh—Gunjan’s Bell’s Palsy Treatment Protocol© demonstrates
that integrating objective ENoG data with tailored, multimodal
physiotherapy leads to faster, near-complete recovery while
minimizing long-term complications such as synkinesis and
contractures. This protocol represents a reproducible, evidence-
informed model for modern facial palsy rehabilitation.
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CHAPTER 11
Multidisciplinary Approach and Future
Directions in Facial Palsy Management

Dr. Darshpreet Kaur (PT)
Dr. (Prof) Gunjan Kumar

Introduction

Bell’s palsy is a multifaceted neurological condition that extends beyond
isolated facial weakness. Optimal management requires coordinated
efforts across medical, diagnostic, rehabilitative, and psychosocial
domains. Increasing evidence supports a multidisciplinary, patient-
centered approach as the most effective strategy for achieving early
recovery, minimizing complications, and improving quality of life.

In parallel, advances in artificial intelligence, digital health platforms,
and remote care delivery are reshaping the future of facial palsy
management. This chapter outlines the structure of a multidisciplinary
care model and explores emerging directions that will define next-
generation rehabilitation.

Multidisciplinary Team in Bell’s Palsy Management

A comprehensive multidisciplinary team for Bell’s palsy typically
includes:

e Neurologist — Responsible for clinical diagnosis, exclusion of
central causes, and pharmacological management

e Otolaryngologist (ENT Specialist) — Evaluates temporal bone
pathology, middle ear disease, and surgical indications

e Radiologist — Provides imaging-based localization and
prognostic insight through MRI, HRCT, and ultrasonography

e Electrophysiologist — Conducts and interprets ENoG, EMG,
and blink reflex studies

73 | The Science of Smiles



e Physiotherapist — Designs and executes stage-specific facial
rehabilitation and neuromuscular re-education

Collaboration among these specialists ensures accurate diagnosis,
objective severity assessment, timely intervention, and structured
rehabilitation, resulting in superior functional outcomes compared to
isolated care.

Role of Artificial Intelligence in Facial Palsy

Al-Assisted Diagnosis and Classification

Artificial intelligence (Al) has significant potential in the early detection
and classification of facial nerve dysfunction. Using computer vision
and machine learning algorithms, Al systems can analyze facial images
or videos to:

e Detect subtle asymmetries at rest and during movement

e Quantify muscle weakness and facial excursion

e Identify early synkinesis

e Objectively grade severity using validated scales

Al-assisted analysis can also help differentiate central versus
peripheral facial palsy, improving diagnostic accuracy, especially in
early or ambiguous cases.

Al in Electrophysiological and Imaging Analysis
Al-driven tools can process large datasets from EMG, ENoG, and

imaging studies to:
e Identify patterns predictive of recovery
e Assist in severity stratification
e  Support clinical decision-making

These tools hold promise for reducing inter-observer variability and
enhancing precision medicine.
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Tele-Rehabilitation in Bell’s Palsy

Core Components of an Effective Tele-Rehab Protocol

An effective tele-rehabilitation model for Bell’s palsy includes:

Initial virtual clinical assessment and grading

Customized home exercise programs with video
demonstrations

Scheduled live video sessions with physiotherapists

Use of mobile applications or wearable devices for facial
motion tracking

Structured follow-up with feedback and progression

Tele-rehab protocols must be evidence-based, supervised, and integrated

with in-person care when required.

Impact on Accessibility and Equity

Tele-rehabilitation significantly improves access to care, particularly

for:

Patients in rural or underserved regions
Individuals with mobility limitations
Those unable to attend frequent in-person sessions

Situations such as pandemics or travel restrictions

By leveraging smartphones and internet connectivity, tele-rehab

promotes equitable, continuous, and patient-centered care.

Integrative Care Models in Facial Palsy

Practical Implementation

An integrative care model combines:

Conventional medical therapy (e.g., corticosteroids,
antivirals)

Structured physiotherapy and rehabilitation
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e Psychological counseling to address anxiety, self-image, and
social withdrawal

e Complementary therapies such as acupuncture, yoga, or
relaxation techniques

Care is individualized, goal-oriented, and delivered through shared
decision-making between the patient and the multidisciplinary team.

Benefits of Integrative Care

¢ Holistic management of physical and emotional aspects
e Improved patient adherence and satisfaction
e Enhanced functional and psychosocial outcomes

Integrative models recognize facial palsy as both a neuromuscular and
psychosocial condition, requiring comprehensive care.

Future Directions in Bell’s Palsy Management

The future of facial palsy care lies in precision rehabilitation, driven
by technology and collaborative models. Key directions include:

e Refinement of Al-based diagnostic and grading tools

e Expansion of tele-rehabilitation platforms with real-time
feedback

e Integration of imaging, electrodiagnostics, and Al into unified
dashboards

e Large-scale, multicenter outcome studies

e Development of predictive algorithms for individualized
recovery timelines
These advancements aim to standardize care while allowing
personalized treatment strategies.

Conclusion: The management of Bell’s palsy is evolving from isolated,
discipline-specific interventions toward integrated, technology-
enabled care models. A coordinated multidisciplinary approach—
supported by objective diagnostics, advanced rehabilitation techniques,
and emerging digital tools—offers the greatest potential for consistent,
high-quality outcomes.
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As artificial intelligence, tele-rehabilitation, and data-driven protocols
continue to mature, the future of facial palsy rehabilitation lies in
precision, accessibility, and collaborative care.
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CHAPTER 12
Evidence Based Practices

Dr. Darshpreet Kaur (PT)
Dr. Vidhi Singh (PT)
Dr. (Prof) Sneha V. Ketke

1. Acute Peripheral Facial Palsy: Recent Guidelines and
Systematic Review (Kim & Lee, 2020)

Bell’s palsy is the most common cause of acute peripheral facial palsy.
Early oral corticosteroids significantly improve recovery; antivirals
provide limited additional benefit except in severe cases or Ramsay Hunt
syndrome. Eye protection is essential.

2. Bilateral Facial Palsy (Jung et al., 2019)

Bilateral facial palsy is rare and usually indicates systemic disease
rather than idiopathic Bell’s palsy. Common causes include Guillain—
Barré syndrome, infections, autoimmune disorders, and trauma.
Thorough systemic evaluation is mandatory.

3. Facial Exercise Therapy for Facial Palsy
(Pereira et al., 2011)

Facial exercise therapy shows moderate benefit in improving facial
symmetry and motor function, particularly in chronic facial palsy.
Evidence supports its use as an adjunct, though optimal protocols remain
unclear.

4. Facial Rehabilitation: Evaluation and Treatment
Strategies (Robinson & Baiungo, 2018)

Highlights standardized outcome measures and individualized
rehabilitation strategies for acute and chronic facial palsy. Emphasizes
neuromuscular retraining, biofeedback, and post-reanimation therapy.
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5. Acquired Bilateral Facial Palsy: Systematic Review
(Molinari et al., 2023)

Most bilateral facial palsy cases are secondary, with GBS, Lyme
disease, sarcoidosis, and infections being common etiologies.
Management depends on identifying and treating the underlying cause
rather than symptomatic therapy alone.

6. Facial Palsy (Cavoy, 2013)

Stresses the importance of distinguishing central vs peripheral facial
palsy. Peripheral palsy affects the entire face, whereas central lesions
spare the forehead. Early recognition guides appropriate investigations.

7. Facial Nerve Palsy: Clinical Practice and Cognitive
Errors (George et al., 2020)

Warns against mislabeling facial palsy as Bell’s palsy without adequate
evaluation. Encourages the term “idiopathic facial nerve paralysis”
and highlights common diagnostic pitfalls.

8. Botulinum Toxin Type A in Facial Palsy
(de Sanctis Pecora & Shitara, 2021)

Botulinum toxin improves facial symmetry, synkinesis, and quality of
life in chronic facial palsy. Provides practical guidance on indications,
dosing, and injection patterns.

9. Emotional Facial Palsy (Miele et al., 2022)

Describes automatic—voluntary dissociation, where voluntary facial
movements are impaired but emotional expressions are preserved.
Typically associated with supranuclear (cortical or subcortical)
lesions.

10. Surgical Management of Acute Facial Palsy
(Sun et al., 2018)
Most Bell’s palsy cases recover medically; surgery is reserved for severe

traumatic palsy or confirmed nerve degeneration. Timely
intervention is crucial for optimal outcomes.
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11. Idiopathic Facial Palsy: Umbrella Review
(Agostini et al., 2020)
Rehabilitation techniques such as facial exercises and neuromuscular

retraining show benefit. Evidence for electrotherapy is weak or
inconsistent.

12. A General Approach to Facial Palsy (Jowett, 2018)

Proposes a structured framework based on etiology, timing, severity,
and prognosis. Emphasizes multidisciplinary management and patient-
specific treatment planning.

13. Congenital Facial Palsy (Zhu & Han, 2019)

Congenital facial palsy may be unilateral or bilateral and arises from
developmental, genetic, or birth-related causes. Clinical features and
prognosis vary by etiology.

14. Benign Parotid Mass and Facial Palsy
(Stewart et al., 2021)

Although facial palsy with parotid mass suggests malignancy, benign
causes do exist (e.g., infection, inflammation). Careful evaluation is
required before definitive conclusions.

15. Facial Palsy: Diagnostic Traps (Schroeter et al., 2023)

Highlights common diagnostic errors, especially overlooking
secondary causes such as infection, vascular disease, or autoimmune
conditions. Persistent or atypical palsy warrants further work-up.

16. Etiology, Diagnosis, and Management of Facial Palsy
(2000 patients) (Hohman & Hadlock, 2014)

Bell’s palsy remains the most frequent diagnosis. Early referral and
standardized assessment improve functional and cosmetic outcomes.
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17. Developmental Unilateral Facial Palsy in Newborns
(Decraene et al., 2020)

Reviews isolated congenital facial palsy presenting at birth.
Multidisciplinary evaluation is important to exclude syndromic
associations and guide long-term management.

18. Imaging of Alternobaric Facial Palsy (Lovin et al., 2023)

Suggests pressure changes in a hyperpneumatized temporal bone as a
possible mechanism for alternobaric facial palsy. Imaging plays a key
role in diagnosis.

19. Facial Palsy (Robin, 1991)

Early overview emphasizing clinical recognition and management
principles of facial palsy.

20. Therapeutic Management of Traumatic Facial Palsy
(Ottavi et al., 2025)

Trauma accounts for a minority of facial palsy cases. Most recover
conservatively, but surgical intervention is indicated in selected
patients based on severity and nerve integrity.

21. Artificial Intelligence in Facial Palsy Treatment
(Miiller et al., 2025)

Al-based tools are increasingly used for objective facial assessment,
grading severity, and monitoring recovery in facial palsy. Machine
learning improves accuracy and reproducibility compared to clinician-
based scales. The authors recommend standardized datasets and clinical
integration.

22. Facial Nerve Palsy: Anatomy, Etiology, Evaluation, and
Management (Mavrikakis, 2008)

Provides a comprehensive overview for ophthalmologists, emphasizing
early eye protection. Stresses identifying underlying causes and
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differentiating peripheral from central palsy to prevent corneal
complications.

23. Peripheral Facial Nerve Palsy (Pons et al., 2013)

Peripheral facial palsy involves both upper and lower face, unlike central
palsy. Bell’s palsy is the most common cause; management includes
corticosteroids, eye care, and etiologic evaluation.

24. Differential Diagnosis of Facial Nerve Palsy
(James, 1997)
Highlights sarcoidosis as a key cause of bilateral facial palsy in young

adults. Facial palsy may be associated with parotid enlargement and
uveitis, and often resolves with treatment of the systemic disease.

25. Facial Nerve Rehabilitation (Ishii, 2016)

Reviews principles of facial nerve rehabilitation across age groups.
Emphasizes early therapy, prevention of synkinesis, and long-term
functional optimization.

26. Pediatric Facial Reanimation (Hadford et al., 2024)

Pediatric facial palsy causes significant developmental and psychosocial
impact. Treatment focuses on cause-specific management and dynamic
reanimation procedures tailored to growth and neuroplasticity.

27. Postradiotherapy Facial Palsy (Sbhai et al., 2020)

Facial palsy following radiotherapy raises concern for radiation-
induced neuropathy, tumor recurrence, or infection. Careful
diagnostic evaluation is required.

28. Facial Palsy: A Leprosy Surgeon’s Viewpoint
(Warren, 1990)

Facial palsy in leprosy threatens vision and facial symmetry. Surgical
techniques using temporal muscle and fascia can restore eyelid closure
and oral competence.
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29. Facial Palsy after Orthognathic Surgery
(Hattori et al., 2024)

Facial palsy is a rare complication (=0.13%) after orthognathic surgery.
Most cases recover spontaneously; injury is usually due to traction or
compression rather than nerve transection.

30. Facial Palsy (Ludman, 1981)

Classic overview of causes, presentation, and management of facial
palsy, emphasizing early diagnosis and conservative treatment.

31. Differential Diagnosis of Facial Nerve Palsy
(May & Klein, 1991)

Comprehensive review of conditions causing facial palsy. Strongly
emphasizes identifying secondary causes to guide appropriate treatment.

32. Recurrent Facial Palsy and Fissured Tongue
(Sharma & Sharma, 2021)

Suggests Melkersson—Rosenthal syndrome in patients with recurrent
facial palsy and fissured tongue. Episodes often resolve completely.

33. Cranial Nerve Defects in Congenital Facial Palsy
(Carr et al., 1997)

Congenital facial palsy may be isolated or associated with other cranial
nerve deficits. Bilateral involvement is more common in females.

34. Emotional Impact of Facial Palsy (Dobel et al., 2013)

Facial palsy significantly affects emotional expression,
communication, and quality of life, even in the acute phase.
Psychological support is an important part of management.

35. Childhood Peripheral Facial Palsy (Karalok et al., 2018)

Most pediatric cases are idiopathic with good prognosis. Corticosteroid
treatment is commonly used, and recurrence is uncommon but possible.
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36. Delayed Facial Palsy after Cochlear Implantation
(Ishikawa et al., 2022)

Delayed facial palsy post-cochlear implantation may result from
herpesvirus reactivation. Antiviral therapy leads to good recovery in
most cases.

37. Post-COVID-19 Bilateral Facial Nerve Palsy
(Inui et al., 2022)

Reports rare bilateral facial palsy occurring weeks after COVID-19
infection. Suggests an immune-mediated mechanism.

38. Idiopathic Recurrent Facial Palsy
(Scola Yurrita et al., 2004)

Idiopathic recurrent facial palsy is rare and typically shows complete
recovery between episodes. Diagnosis is one of exclusion.

39. Facial Palsy after Embolization with Squid 12
(Moreno-Paredes et al., 2021)
Facial palsy can occur as a rare complication of endovascular

embolization. Imaging may be normal, and recovery is often favorable.

40. Facial Palsy (Cawthorne & Haynes, 1956)

Early foundational article outlining clinical features and treatment
principles of facial palsy.

41. Facial Palsy in COVID-19 Patient (Paudel et al., 2022)
COVID-19-associated facial palsy is rare but reported. Most cases

resemble Bell’s palsy and recover with standard treatment.

42. Management of Peripheral Facial Nerve Palsy in
Children (Tabarki, 2014)

Idiopathic facial palsy is the most common pediatric form. Diagnosis is
by exclusion, and prognosis is generally excellent.
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43. Facial Palsy and PRES due to Lyme Disease
(Okumura et al., 2022)
Illustrates facial palsy as an early manifestation of Lyme disease, with

rare progression to PRES. Highlights importance of infectious
evaluation.

44. Facial Palsy in Children: Long-Term Outcome
(Kanerva et al., 2021)

Most children recover well, but recurrence rates are higher than
expected. Long-term follow-up is recommended.

45. Childhood Facial Palsy: Etiologic Factors
(Hanci et al., 2019)

Idiopathic palsy is most common; viral infections are frequent secondary
causes. Early corticosteroid therapy is associated with better outcomes.

46. Prevention and Rehabilitation of Facial Palsy in
Vestibular Schwannoma (Freeman et al., 2025)

Facial nerve outcomes depend on extent of nerve injury and recovery
time. Rehabilitation and reanimation procedures are used when recovery
is incomplete.

47. Etiology and Management of Facial Palsy
(Boerner & Seiff, 1994)

Reviews facial nerve anatomy and consequences of proximal lesions
(e.g., loss of lacrimation, taste). Emphasizes individualized
management.

48. Facial Nerve Pathology in Children (Derise et al., 2024)

Congenital causes are more common in children than adults.
Management prioritizes dynamic restoration of facial expression.
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49. Assessment of Eye Closure and Blink in Facial Palsy
(Zaidman et al., 2021)
Reviews tools for assessing eye closure and blink, critical for ocular

protection. Highlights lack of standardized, validated assessment
systems

51. Quality of Life after Surgical Treatments for Facial
Palsy (van der Lely et al., 2024)

Surgical facial reanimation significantly improves quality of life (QoL),
especially emotional and social domains. Dynamic procedures show

greater QoL gains than static ones. PROMs are essential for outcome
assessment.

52. A Surgical Algorithm for the Management of Facial
Palsy (Mackinnon & Dellon, 1988)
Classic algorithm based on timing, nerve continuity, and muscle

viability. Early nerve repair is preferred; delayed cases require muscle
or tendon transfer.

53. Peripheral Facial Palsy in Children (Yilmaz et al., 2014)

Most pediatric facial palsy cases are idiopathic with good prognosis.
Infections and trauma are common secondary causes. Recovery is
generally better than in adults.

54. Facial Palsy-Specific Quality of Life in 920 Patients
(Tavares-Brito et al., 2019)

QoL correlates only moderately with clinician-graded severity.
Psychosocial factors and synkinesis significantly influence patient-
reported outcomes.
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55. Ophthalmic Assessment and Management in Acute
Facial Palsy (Malik et al., 2025)
Highlights the critical role of early eye protection to prevent exposure

keratopathy. Management should be individualized based on blink,
lagophthalmos, and tear function.

56. Viral Infection and Immune Response in Facial Palsy
Pathogenesis (Wang et al., 2025)
Facial palsy results from a synergistic interaction between viral

infection and host immune response. HSV-1, VZV, and SARS-CoV-
2 play key roles via inflammatory nerve damage.

57. Facial Reconstruction and Rehabilitation
(Guntinas-Lichius et al., 2016)
Malignancy-related facial palsy requires oncologic safety first,

followed by reconstruction. Combines nerve repair, reanimation, and
rehabilitation.

58. Acute Peripheral Facial Palsy in Older Adults
(Jeong et al., 2022)
Older patients show higher rates of secondary causes and slower

recovery. Comorbidities influence prognosis more than in younger
patients.

59. Facial Palsy after Dental Procedures
(Gaudin et al., 2017)

Delayed facial palsy after dental work is rare (=0.7%). Most cases
resemble Bell’s palsy, likely due to viral reactivation rather than direct
nerve injury.

60. Functional Results after Facial Reanimation in
Iatrogenic Facial Palsy (Gyori et al., 2020)

Facial reanimation improves symmetry and function in iatrogenic palsy.
Outcomes depend on patient age, timing, and technique used.
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61. Beyond Botox: Management of Nonflaccid Facial Palsy
(Miller & Hadlock, 2020)

Nonflaccid facial palsy is characterized by synkinesis and
hypertonicity. Management includes botulinum toxin, neuromuscular
retraining, and selective neurectomy.

62. Reanimation following Facial Palsy: Present and Future
Directions (Ramakrishnan et al., 2010)

Advocates a multidisciplinary, tailored approach combining surgery,
physiotherapy, and adjunctive treatments for chronic facial palsy.

63. Facial Nerve Palsy in Lyme Neuroborreliosis (Marques
et al., 2022)

Facial palsy is the most common manifestation of Lyme
neuroborreliosis, often bilateral or sequential. Prognosis is excellent
with antibiotic therapy.

64. Free Gracilis Transfer and Static Suspension
(Jowett & Hadlock, 2018)

Free gracilis muscle transfer is the gold standard for long-standing
flaccid facial palsy. Static suspension improves symmetry at rest.

65. Facial Palsy — When Facial Expression Disappears
(Berghaus & San Nicolo, 2015)

Reviews functional, emotional, and social consequences of facial palsy.
Emphasizes holistic management beyond motor recovery.

66. Facial Palsy, Bilateral (Williams, 1949)

Early recognition that bilateral facial palsy usually reflects systemic
disease, not idiopathic Bell’s palsy.
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67. Brazilian Society of Otology Guidelines on Facial Palsy
(Pauna et al., 2024)

Comprehensive guideline covering diagnosis, electrophysiology, and
management of idiopathic, traumatic, recurrent, and Ramsay Hunt—
related facial palsy.

68. Facial Paralysis (Gates, 1987)

Uses the term idiopathic facial paralysis instead of Bell’s palsy.
Reviews nontraumatic causes and conservative management.

69. Facial Palsy in Dental Surgery (Miles, 1992)

Dental procedures can rarely precipitate facial palsy via local

anesthesia, trauma, or viral reactivation.

70. Facial Palsy in Kawasaki Disease (Hattori et al., 1987)

Facial palsy is a rare neurological manifestation of Kawasaki disease,
likely related to vasculitis. Usually transient.

71. Facial Palsy (Bateman, 1992)
Provides a practical diagnostic approach based on lesion localization

and associated neurological features.

72. Facial Palsy Induced by Covaxin
(Chaudhari et al., 2023)

Reports a rare case of post-vaccination facial palsy. Course and recovery
resemble idiopathic Bell’s palsy.

73. Facial Palsy in Tetanus (Achari, 1973)

Facial palsy may occur in tetanus due to neurotoxin-mediated cranial
nerve involvement.
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74. Traumatic Facial Nerve Palsy: Surgical vs Nonsurgical
Outcomes (Bae et al., 2023)

Immediate, complete traumatic palsy may benefit from decompression
surgery. Partial palsy often recovers well with conservative
management.

75. Current Concepts for Eyelid Reanimation
(Momeni & Khosla, 2014)

Eyelid reanimation is essential to protect vision. Techniques include
gold weight implantation, tarsorrhaphy, and dynamic reanimation.

76. MEEI Facial Palsy Photo and Video Standard Set
(Greene et al., 2020)

Introduces standardized photo/video datasets and Al tools to improve
objective facial palsy assessment.

77. Delayed Facial Palsy after Anterior Petrosal Approach
(Guthikonda et al., 2010)

Delayed palsy can occur without direct nerve injury, likely due to viral
reactivation or inflammation. Responds to antivirals and steroids.

78. Prognostic Accuracy in Acute Peripheral Facial Palsy
(Aoyagi, 2005)

Prognosis depends mainly on cause, site, and severity of nerve injury.
Early electrophysiologic testing improves prediction.

79. Approach to Facial Weakness (Wang et al., 2021)

Provides a structured neurologic approach distinguishing central vs
peripheral facial weakness, with emphasis on anatomy and systemic
causes.
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Gunjan’s Bell’s Palsy Treatment Protocol©O—a structured,
scientifically grounded methodology that became India’s first
government-copyrighted protocol dedicated exclusively to facial
nerve rehabilitation.

Through this protocol, they have transformed recovery outcomes for
hundreds of patients, achieving faster, more complete functional
restoration with a markedly reduced incidence of long-term
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continues to influence clinical practice and is paving the way for a
broader national shift toward precision-based, protocol-driven
management of Bell’s palsy.

Their shared vision remains focused on restoring not only facial
movement, but also symmetry, confidence, and quality of life for every
patient they serve.

>

“Helping faces recover is our shared purpose.’
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