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Abstract: Congenital facial diplegia, classically recognized as Moebius syndrome, is a rate developmental neurological condition
primarily characterized by non-progressive congenital paralysis of the facial netve (cranial nerve VII) and abducens nerve (cranial
nerve VI). The disease manifestation extends beyond isolated facial motion impairment, frequently encompassing dysfunction
of additional lower cranial nerves alongside characteristic musculoskeletal malformations. Prenatal neurodevelopmental arrest
within the rhombencephalon leads to hypoplasia or complete agenesis of the abducens and facial motor nuclei located in the
dorsal pons and rostral medulla. Etiological pathways implicate a complex interplay between intrauterine vascular disruption
sequences specifically transient fetal hypoxia within the subclavian artery supply domain and specific genetic mutations regulating
cranial motor neuron guidance, alongside embryonic teratogen exposure during early gastrulation. Patients present at birth with
expressionless facies, incompetent lip closure, impaired sucking mechanisms, and bilateral convergent strabismus due to
uncompensated abduction deficits. Secondary systemic involvement includes limb reduction defects such as talipes equinovarus
and syndactyly, chest wall asymmetry characteristic of Poland anomaly, and variable dysphagia with aspiration risks.
Neuroimaging via advanced magnetic resonance protocols confirms dorsal pontine tegmental flattening, absent cranial nerve
trunks, and brainstem hypoplasia. Management necessitates a coordinated, multidisciplinary framework encompassing early
protective ophthalmic interventions, specialized infant nutritional management, dynamic microvascular facial reanimation
procedures, and orthopedic reconstruction to optimize functional independence and long-term quality of life.

Keywords: Congenital facial diplegia; Moebius syndrome; Cranial nerve paralysis; Brainstem hypoplasia;
Rhombencephalic maldevelopment.

1. Introduction

Congenital facial paralysis associated with extraocular movement deficits was first documented in medical literature during the late
nineteenth century. Albrecht von Graefe initially detailed cases displaying congenital, non-progressive combined facial and ocular
motor impairments [1]. Subsequently, Paul Julius Mébius systematized the clinical spectrum, identifying the specific co-occurrence
of bilateral facial paralysis and abducens nerve palsy as a distinct neurodevelopmental entity, establishing the eponym currently
applied [2]. Early clinical paradigms classified the syndrome purely as a static nuclear agenesis of the brainstem. However, ongoing
morphological and physiological investigations transformed this view, categorizing the presentation within the broader diagnostic
continuum of Congenital Cranial Dysinnervation Disorders [3]. Diagnostic criteria established through international expert
consensus, notably the Bethesda criteria, formally defined the minimal clinical requirements for diagnosis as congenital, non-
progressive facial weakness accompanied by limited ocular abduction. Presentations lacking complete adherence to these core
criteria or showing atypical multi-system involvement are classified as Moebius-like conditions [4].

Moebius syndrome is classified among rare congenital neurological conditions, with an estimated prevalence ranging from 1 in
50,000 to 1 in 500,000 live births across diverse global populations [5]. Epidemiological analyses show no statistically significant
predilection for sex, exhibiting equal distribution between male and female neonates [5, 6]. Initial clinical identification typically
occurs during the neonatal period or early infancy [4]. A substantial proportion of affected infants are evaluated within the first six
months of life due to immediate feeding difficulties and lack of facial mimetic expression [4]. The mean age of formal diagnosis
historically extended to early childhood, though heightened clinical awareness and refined neuroimaging modalities have significantly
reduced diagnostic latency in recent clinical cohorts [4].
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2. Etiology and Pathophysiology

2.1. Neuroanatomical and Brainstem Maldevelopment

The core neuroanatomical lesion in congenital facial diplegia resides in the rhombencephalon, specifically involving the dorsal
pontine tegmentum and upper medulla oblongata [7, 8]. Embryological arrest or ischemic damage occurring during early neural tube
development disrupts the normal formation and migration of motor neurons [3].

High-resolution neuroimaging and histopathological analyses reveal marked hypoplasia or complete agenesis of the facial motor
nucleus (cranial nerve VII) and the abducens nucleus (cranial nerve VI) [7, 9]. The primary structural deficit manifests as a failure
of the neural parenchyma to develop, leading to flattening of the facial colliculus on the floor of the fourth ventricle [7, 8]. Secondary
axonal degeneration and muscular atrophy of the peripheral mimetic and extraocular target structures ensue due to congenital
denervation [10, 11].
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Figure 1. Embryonic etiological mechanisms in congenital facial diplegia.

2.2. Vascular Disruption Model

The vascular theory remains one of the most widely accepted hypotheses explaining the pathogenesis of sporadic cases |3, 12]. This
model posits that a transient ischemic event or hemorrhagic disruption occurs within the embryonic subclavian artery supply
sequence between the fourth and seventh weeks of gestation [12].

During this critical window of organogenesis, the developing basilar artery and its primitive pontine branches supply blood to the
posterior brainstem, while distal branches nourish the branchial arches and limb buds [7, 12]. Premature interruption of blood flow
leads to focal hypoxic necrosis of the developing cranial nerve nuclei within the pons [7, 8]. Because the same vascular network
supplies both the brainstem and embryonic limb buds, this focal ischemic mechanism simultaneously explains the frequent co-
occurrence of limb defects, such as clubfoot and digital hypoplasia, alongside facial diplegia [12, 13].

2.3. Genetic Mechanisms and Dysinnervation Spectrum

While the majority of instances present sporadically, familial clustering and twin studies show a clear genetic vulnerability in select
lineages [14, 15]. Molecular genetic research links specific congenital cranial dysinnervation syndromes to pathogenic variants in
genes regulating neuronal pathfinding and axonal guidance [3].

Pathogenic mutations in genes such as PLXND7 and RET73L have been implicated in brainstem motor neuron degeneration and
altered vascular pattern formation [3]. Mutations in CHN7 and TUBB3 disrupt tubulin dynamics and axonal transport, impairing
the target-directed outgrowth of cranial nerve axons [3]. Inheritance patterns vary, encompassing autosomal dominant, autosomal
recessive, and complex oligogenic models, underscoring the genetic heterogeneity underlying brainstem maldevelopment [3, 14].

2.4. Teratogenic Determinants

Environmental exposure to specific pharmacological agents during early pregnancy represents a well-documented non-genetic
etiology [16]. Off-label administration of misoprostol a synthetic prostaglandin E1 analog used as an abortifacient during the first
trimester shows a strong epidemiological association with congenital facial diplegia [16].

Swathi Padala et al 14



Journal of Pharma Insights and Research, 2026, 04(04), 013-022

Misoprostol induces intense, rhythmic uterine contractions coupled with localized fetal vasoconstriction [16]. This combined
hemodynamic stress reduces uteroplacental blood flow, precipitating focal hypoxia within the vulnerable pontine vasculature
between embryonic gestational days 20 and 40 [3, 16]. Other vasoactive teratogens, including cocaine, alcohol, and thalidomide,
operate through analogous vascular disruption mechanisms, causing ischemic necrosis of cranial motor nuclei during early
organogenesis [12, 106].

3. Clinical Manifestations and Phenotypic Spectrum

3.1. Neuro-Ophthalmologic Dysfunction

Bilateral paralysis of cranial nerve VI (abducens nerve) and cranial nerve VII (facial nerve) forms the pathognomonic clinical dyad
[4]. Impairment of the facial nerve produces complete or asymmetrical bilateral mimetic muscle paralysis [3]. Affected neonates
display an expressionless, mask-like facies during crying or laughing, accompanied by incompetent orbicularis oris function that
leads to constant drooling and poor lip seal [4, 17]. Incomplete eyelid closure (lagophthalmos) secondary to orbicularis oculi
weakness impairs protective blinking, predisposing the cornea to exposure keratitis, epithelial breakdown, and ulceration [6, 18].

Table 1. Cranial Nerve Dysfunction Spectrum and Clinical Sequelae

pathways

Cranial Netve Relative Primary Clinical Manifestations Secondary Complications
Frequency Neuroanatomical
Pathophysiology
Abducens Nerve | Pathognomonic | Hypoplasia or complete | Bilateral horizontal | Compensatory lateral head
(CN VI) (100%) agenesis of abducens | abduction failure; esotropia | turning; delayed spatial visual
motor nuclei in dorsal | (convergent strabismus) development.
pons
Facial Nerve (CN | Pathognomonic | Agenesis of facial motor | Facial diplegia/paresis; | Exposute keratitis, corneal
VII) (100%) nuclei; facial colliculus | unexpressive facies during | ulceration, impaired sucking
flattening ctying; otbiculatis oculi/otis | mechanics, petsistent
paralysis drooling.
Hypoglossal Frequent (30— | Nucleus ambiguus / | Lingual muscle atrophy, | Inability to form intraoral
Nerve (CN XII) 40%) hypoglossal nuclear | fasciculations, restricted | food bolus; impaired lingual
hypoplasia in  rostral | tongue protrusion consonant speech
medulla articulation.
Glossopharyngeal | Moderate (20— | Dysinnervation of | Pharyngeal dysmotility, | High risk of silent aspiration,
& Vagus (CN IX | 30%) phatyngeal constrictors | absent/diminished gag and | recutrent pneumonia, failure
/ X) and laryngeal | cough reflexes to thrive requiring
musculature gastrostomy.
Trigeminal Nerve | Variable (10— | Hypoplasia of motor | Weakness of masseter and | Masticatory fatigue,
(CN V) 15%) nucleus of CN V| temporalis muscles; jaw | malocclusion; limits donor
(masticatory motor | malalighment options for trigeminal-to-
branch) facial nerve reinnervation.
Vestibulocochlear | Rare (5-8%) Ischemic damage or | Sensorineural or conductive | Delayed  speech-language
Nerve (CN VIII) hypoplasia of auditory | hearing loss; vestibulopathy | acquisition; impaired

equilibrium  requiring early
audiologic intervention.

Extraocular motility deficits arise from abducens nerve hypoplasia, causing complete or partial loss of ocular abduction in both eyes
[6, 9]. Consequently, patients frequently display esotropia (convergent strabismus) and must execute compensatory horizontal head
turns to follow peripheral visual targets [6]. Vertical eye movements, mediated by intact oculomotor (CN III) and trochlear (CN IV)
nerves, typically remain preserved [0, 9]. Lacrimal dysfunction, including paradoxical lacrimal gustatory reflex (crocodile tears) and
delayed onset of baseline tear production, further complicates eye management [18, 19].
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CRANIAL NERVE INVOLVEMENT

.

LOWER CRANIAL NERVES

® CN VI: Abduction palsy ® CNIX/X: Dysphagia & ® CN Il / 1V: Ocular motility
aspiration risk deficits (rare)

PRIMARY NERVES (CN VI, VII) OTHER CRANIAL NERVES

® CN VII: Facial diplegia

® CN XII: Tongue atrophy ® CN V: Mastication weakness
® Mask-like facies & dysarthria & jaw alignment issues
® Lagophthalmos ® Palatal dysfunction @ CN VIII: Hearing loss
& velopharyngeal insufficiency (Sensorineural or conductive)

® Incompetent lip seal

Figure 2. Cranial nerve involvement in Moebius syndrome

3.2. Orofacial, Pharyngeal, and Respiratory Alterations

Involvement of lower cranial nerves specifically the glossopharyngeal (CN IX), vagus (CN X), and hypoglossal (CN XII) nerves
occurs in a notable subset of patients, escalating clinical complexity [4, 19]. Hypoglossal nerve dysfunction causes tongue atrophy,
fasciculations, and restricted lingual mobility, impairing intraoral bolus manipulation [4, 19]. Dysphagia and absent or diminished
cough reflexes elevate the risk of aspiration pneumonia during early infancy [4].

Craniofacial anomalies frequently accompany the neuromuscular deficits. Micrognathia, high-arched or cleft palate, and secondary
dental malocclusion are common observations [17, 19]. Reduced suction capacity in neonates requires modified feeding technique
to prevent systemic malnutrition and airway compromise [4].

3.3. Musculoskeletal and Systemic Comorbidities

The clinical spectrum extends beyond head and neck anatomy, involving trunk and limb structures in up to half of affected
individuals [4, 13]. Poland anomaly characterized by unilateral hypoplasia or absence of the sternocostalis head of the pectoralis
major muscle alongside ipsilateral symbrachydactyly presents as a recognized comorbid sequence [4, 12].

ASSOCIATED SYSTEMIC ANOMALIES

. y

UPPER EXTREMITY ANOMALIES LOWER EXTREMITY ANOMALIES CARDIOVASCULAR & CNS

» Poland anomaly » Talipes equinovarus s Cardiac rhabdomyomas
(Pectoralis muscle agenesis) (Congenital clubfoot)

= Ventricular septal defects
= Symbrachydactyly

(Shortened / fused digits) = Lower limb hypoplasia

& asymmetric calf atrophy ® Brainstem structural defects

m Terminal transverse

limb reduction defects = Ventriculomegaly

Figure 3. Systemic comorbidities and associated anatomical anomalies

Distal limb anomalies represent another major phenotypic feature. Congenital talipes equinovarus (clubfoot) is the most prevalent
lower extremity manifestation, frequently requiring early orthopedic correction [13]. Additional limb reduction defects include
syndactyly, oligodactyly, and terminal transverse limb hypoplasia [12, 13]. Structural cardiovascular malformations, such as
ventricular septal defects and cardiac thabdomyomas, occur less frequently but require thorough baseline cardiological evaluation
[20, 21]
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Table 2. Systemic Comorbidities and Associated Anatomical Anomalies

Anatomical Associated Estimated | Clinical Features & | Primary Therapeutic

Part/System | Comorbidity / | Prevalence | Pathophysiological Mechanism | Interventions

Involved Anomaly

Chest Wall & | Poland Anomaly | 15-25% Hypoplasia/agenesis of | Physical therapy, protective chest wall

Musculature sternocostalis head of pectoralis | orthotics, custom latissimus dorsi or
major, ipsilateral rib cage defects, | breast reconstruction in adolescence.
amastia

Distal Upper | Symbrachydactyly | 20-30% Shortened, fused, or missing digits; | Reconstructive hand surgery, web-

Extremity / Oligodactyly subclavian artery supply sequence | space release, occupational therapy
disruption duting embryonic day | for adaptive grasp.
28-35

Lower Talipes 30-40% Congenital inward turning and | Early Ponseti serial casting method,

Extremity Equinovarus plantarflexion of foot; secondary | Achilles tenotomy, custom ankle-foot

(Clubfoot) to mesodermal vascular disruption | orthoses (AFO).

Craniofacial & | Micrognathia & | 25-35% Severe mandibular hypoplasia, | Palatoplasty, speech therapy,

Maxillofacial Cleft Palate retrognathia, high-arched or overt | mandibular distraction osteogenesis
cleft  palate;  Velopharyngeal | or pharyngeal flap surgery.
Insufficiency (VPI)

Cardiovascular | Cardiac ~ Septal | 3-5% Ventricular septal defects (VSD), | Baseline pediatric cardiology

System Defects / atrial septal defects (ASD), rare | screening, echocardiography, medical

Rhabdomyoma transient cardiac rhabdomyomas | management or surgical closure if

[20, 21] hemodynamically significant.

4. Diagnosis and Neuroimaging

4.1. Diagnostic Criteria and Clinical Assessment

Establishing a definitive diagnosis relies on structured clinical criteria combined with detailed electrophysiological and neuroimaging
evaluations [4]. The Bethesda consensus criteria remain the primary diagnostic benchmark, requiring two cardinal manifestations:
complete or partial congenital, non-progressive facial weakness and congenital paralysis of ocular abduction [4].

DIAGNOSTIC WORKUP

CLINICAL EVALUATION HIGH-RESOLUTION MRI ELECTRODIAGNOSTICS

« 3D-CISS / DRIVE Sequences
Sub-millimeter cisternal imaging

« EMG: Denervation Patterns

Electrical silence or fibrillations
in facial mimetic muscles

« Bethesda Criteria

Congenital non-progressive CN VIl
palsy + abduction deficit

« Cranial Nerve Mapping
Evaluating CN [II-XII function

« Brainstem Hypoplasia

Dorsal pontine flattening < NCS-Absent CMARS

Marked drop or absence of compound

muscle action potentials
« Dysmorphology Assessment P

Limb & chest wall screening

+ Missing CN VI/VII Trunks
Agenesis in internal auditory canal

Figure 4. Diagnostic workup and multi-modal investigation
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Clinical assessment begins in the neonatal nursery by evaluating spontaneous mimetic activity during crying, ocular alignment, and
sucking mechanics [4, 17]. Quantitative grading of facial movement and measurement of extraocular deviation establish baseline
sevetity, guiding both conservative protection and future surgical planning [6, 9].

4.2. Neuroimaging

Magnetic Resonance Imaging (MRI) serves as the primary imaging modality to confirm anatomical brainstem deficits and exclude
structural space-occupying lesions [7, 8]. Targeted high-resolution thin-section magnetic resonance sequences such as Three-
Dimensional Constructive Interference in Steady State (3D-CISS) or Fast Imaging Employing Steady-state Acquisition (FIESTA)
allow direct visualization of small cisternal cranial nerve trunks [8, 9].

The main neuroimaging findings include marked hypoplasia or complete absence of the extraocular and facial nerve bundles within
the prepontine cistern and internal auditory canals [8, 9]. Brainstem structural alterations present as linear flattening of the dorsal
pontine tegmentum, corresponding to the absent facial colliculus on the floor of the fourth ventricle [7, 8]. Additional neuroimaging
features may encompass calcifications within the dorsal pons, generalized brainstem hypoplasia, cerebellar hypoplasia, and mild
ventriculomegaly [7, 8].

Table 3. Diagnostic Workup and Neuroimaging Findings

Diagnostic Protocol / Sequence Parameters | Pathological Benchmark | Clinical Objective
Technique Findings
High-Resolution 3D-CISS (Constructive Interference | Absence/hypoplasia of cisternal | Direct visualization of cranial

Brainstem MRI in Steady State) / 3D-DRIVE /| CN VI and VII nerve trunks; | netve agenesis; differentiates
FIESTA  (Sub-millimeter  slice | flattening of dorsal pontine | nuclear agenesis from distal

thickness < 0.8 mm) tegmentum (absent facial | nerve entrapment.
colliculus)
Standard Brain | T1-weighted, T2-weighted, and | Dorsal pontine hypoplasia, focal | Excludes brainstem space-
MRI FLAIR axial/coronal brainstem | brainstem  calcifications, mild | occupying lesions, congenital
sequences ventriculomegaly, hypoplastic | vascular malformations, and
cerebellar peduncles widespread cerebral structural
anomalies.
Electromyography | Concentric needle | Complete electrical silence or | Confirms  lower  motor
EMG) electromyography of orbiculatis | fibrillations/positive sharp waves | neuron denervation of facial

oculi, orbicularis otis, and masseter | with absent voluntary motor unit | mimetic muscles; assesses
muscles action potentials (MUAPs) massetetic  nerve  integrity
prior to nerve transfer
surgery.

Nerve Conduction | Percutancous electrical stimulation | Absent or severely reduced | Quantifies facial nerve axonal

Studies (NCS) of main facial nerve trunk at | Compound  Muscle  Action | loss; distinguishes Moebius
stylomastoid foramen Potentials (CMAPs) syndrome from demyelinating
or supranuclear facial palsies.
Targeted Genetic | Next-Generation Sequencing | Identification  of  pathogenic | Rules out genetic mimics
Panel (INGS) variants or excluding structural | (CFEOM, HCFP, CFZS) and
targeting PLXND7, REV3L, TUB | microdeletions provides accurate recutrence
B3, HOXB1, MYMK risk counseling for families.

4.3. Electrophysiological Testing and Differential Diagnosis

Electrodiagnostic testing provides functional assessment of the motor pathway, distinguishing nuclear agenesis from supranuclear
or peripheral myopathic disorders [10]. Electromyography (EMG) of the facial mimetic musculature shows severe denervation
patterns, marked reduction in motor unit recruitment, or complete electrical silence during attempted voluntary movement [10].
Nerve Conduction Studies (NCS) confirm absent or severely reduced compound muscle action potentials (CMAPs) following facial
nerve stimulation [10]. Table 4 describes the main clinical, genetic, electrophysiological, and neuroimaging featutres distinguishing
Moebius syndrome from other congenital facial weakness disorders.
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Table 4. Diagnostic Differentiation of Congenital Facial Weakness Disorders

Condition Etiology / Genetics Cranial Nerve | Cranial Netve | Other Cranial / | Distinguishing
VI (Abducens) | VII (Facial) Musculoskeleta | Features
1 Involvement
Moebius Sporadic (vascular | Congenital Congenital CN IX, X, XII | Non-progressive
Syndrome disruption); rare vatiants | palsy/paralysis diplegia/paresi | (30-40%); CN VI + VII palsy;
in PLXND7, REV3L (Bilateral s (Mask-like | Poland anomaly, | normal extraocular
horizontal ~gaze | facies) talipes vertical gaze; dorsal
deficit) equinovarus pontine  tegmental
flattening on 3D-
CISS MRL
Carey- Autosomal recessive | Unaffected Congenital Severe Primary  muscular
Fineman- (MYMK mutations) (Normal facial weakness | micrognathia, dystrophy/myopath
Ziter horizontal ocular cleft palate, | y on muscle biopsy;
Syndrome abduction) generalized absence of CN VI
(CFZS) congenital palsy or brainstem
myopathy nuclear agenesis.
Hereditary Autosomal  dominant /| Unaffected (Full | Congenital Typically absent | Strictly isolated CN
Congenital recessive extraocular bilateral or | (isolated cranial | VII weakness
Facial Paresis | (HOXB7, TP63 loci) motility) unilateral facial | nerve deficit) without ocular
(HCFP) palsy abduction deficits or
systemic
musculoskeletal
anomalies.
Congenital Autosomal dominant | Secondary Variable mild | Variable lower | Severe bilateral
Fibrosis  of | (KIF21A, TUBB3 mutations | restriction weakness  or | extremity axonal | ptosis and restricted
Extraocular ) (Ptosis, non- | unaffected neuropathy vertical/hotizontal
Muscles selective (TUBB3) gaze; primary
(CFEOM1/3 ophthalmoplegia hypoplasia of CN III
) ) oculomotor
branches.
Infantile Autoimmune  (anti-AChR) | Fluctuating Fluctuating Generalized Fluctuating
Myasthenia or Congenital | extraocular facial muscle | hypotonia, weakness with
Gravis (CHAT, COLQ) paresis fatigue respiratory decremental
insufficiency, response on
bulbar weakness | repetitive nerve
stimulation; positive
anticholinesterase
trial.

Differential diagnosis requires careful differentiation from other forms of congenital facial paralysis and broad neuromuscular
conditions [4, 10]. Carey-Fineman-Ziter syndrome displays overlapping facial weakness but is differentiated by prominent congenital
myopathy and severe micrognathia [4]. Hereditary Congenital Facial Paresis (HCEFP) presents with isolated facial nerve involvement
while entirely sparing extraocular motor function [3]. Congenital Fibrosis of the Extraocular Muscles (CFEOM), linked to TUBB3
mutations, involves ptosis and restricted vertical gaze alongside horizontal deficits [3]. Neuromuscular conditions such as infantile
myasthenia gravis and congenital muscular dystrophies must be ruled out via electrodiagnostic testing and targeted genetic panels
[10, 15].

5. Interdisciplinary Management and Therapeutic Interventions

5.1. Ophthalmic Preservation

Preventing severe corneal complications resulting from lagophthalmos and incomplete blinking represents an immediate
management priotity [0, 18]. Initial conservative management relies on aggressive topical lubrication using preservative-free artificial
tears during daytime hours and high-viscosity ocular ointments at bedtime [6]. Moisture chambers or night-time eyelid taping prevent
nocturnal corneal desiccation [0, 18].

When conservative measures fail to preserve corneal integrity, surgical interventions are necessary [6]. Temporary or permanent
lateral tarsorrhaphy reduces palpebral fissure width, limiting exposure [6]. Upper eyelid weight placement utilizing custom platinum
or gold implants enhances passive lid closure via gravitational pull [6]. Strabismus surgery, including medial rectus recession coupled
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with lateral transposition procedures, corrects severe esotropia to improve central alignment, expanding the functional visual field

[6, 9.

5.2. Pediatric Feeding, Airway, and Orofacial Care

Infants presenting with lower cranial nerve involvement require immediate nutritional and respiratory support [4]. Sucking deficits
resulting from orbicularis oris incompetence demand specialized feeding approaches, including extended soft nipples, specialized
squeeze bottles, or nasogastric tube placement in severe instances [4, 17]. Severe dysphagia associated with pharyngeal
incoordination requires early gastrostomy tube implantation to satisfy metabolic demands and prevent chronic aspiration pneumonia
[4].

Micrognathia and glossoptosis can compromise upper airway patency during early infancy [17, 19]. Positioning techniques and
custom intraoral appliances maintain airway openness [17, 19]. Severe upper airway obstruction requires temporary tracheostomy
creation [4]. Palatoplasty is executed for co-occurring cleft palate, while pharyngeal flap surgery or sphincter pharyngoplasty
addresses velopharyngeal insufficiency to enhance swallowing efficacy and speech resonance [19]. Specialized orthodontic and
maxillofacial care manages micrognathia, dental overcrowding, and malocclusion through childhood and adolescence [17, 19].

MULTIDISCIPLINARY CARE

OPHTHALMIC PROTECTION FEEDING & AIRWAY FACIAL REANIMATION

» Lubrication & Moisture « Specialized Feeders « Nerve Transfers
Preservative-free artificial tears, Haberman feeders, cross-cut nipples, Masseteric-to-facial nerve
nightly ointments, taping upright positioning coaptation in early childhood

» Eyelid Procedures « Gastrostomy / Tube Feed « Free Muscle Transfer
Platinum/gold weights placement, Indicated for severe dysphagia Microvascular Gracilis flap
tarsorrhaphy for exposure transposition for dynamic smile

« Airway Management
« Strabismus Correction Positional therapy or tracheostomy « Static Slings

Figure 5. Multidisciplinary clinical care

5.3 Surgical Facial Reanimation

Dynamic surgical facial reanimation provides functional restoration of emotional expression, oral competence, and speech
articulation [11, 12]. Surgical techniques are categorized into regional nerve transfers, static suspension methods, and dynamic free
functional muscle transpositions [11].

Nerve transfer techniques, such as connecting the masseteric branch of the trigeminal nerve (CN V) or the hypoglossal nerve (CN
XII) to distal facial nerve branches, can reinnervate native mimetic muscles if performed during eatly childhood before itreversible
muscular atrophy occurs [11, 12]. For established long-standing facial diplegia, microvascular free functional muscle transfer
represents the gold standard surgical intervention [11].

The microvascular gracilis muscle transfer is typically executed in a single stage or staged bilateral operations [11]. The gracilis muscle
flap is harvested with its motor nerve and vascular pedicle, then inset into the cheek, anchoring proximal tendons to the zygomatic
arch and distal fibers into the orbicularis oris and commissure of the mouth [11]. Neurotization via the motor nerve to the masseter
muscle yields reliable, powerful smile generation triggered by jaw occlusion, which through neuroplasticity can become spontaneous
over time [11, 12]. Static slings utilizing autologous fascia lata provide supplemental structural support to correct drooping mouth
corners when dynamic surgery is contraindicated [11].

5.3. Habilitation, Orthopedics, and Psychosocial Integration

Comprehensive long-term management demands eatly physical and occupational therapy to address motor developmental delays
and secondary orthopaedic deformities [4, 13]. Congenital talipes equinovarus is managed early using the Ponseti method of serial
casting, followed by Achilles tenotomy and custom orthotic maintenance [13]. Upper limb malformations, such as syndactyly, require
reconstructive hand surgery to optimize functional grasp [12, 13].
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Table 5. Surgical Facial Reanimation and Operative Interventions

Reanimation Ideal Patient | Donor  Motor | Procedural Mechanism & | Advantages & Limitations
Technique Profile & Timing | Source / Flap Biomechanics
Microvascular Children aged =2 4-5 | Gracilis muscle | Single-stage transfer; muscle | Advantages: Reliable,
Free Gracilis | years with bilateral | flap from inner | inset anchored proximal to | powerful, high-amplitude
Muscle Transfer | congenital facial | thigh; Motor | zygomatic arch and distal to | smile excursion triggered by
(Masseteric diplegia netve to masseter | modiolus/lip commissure; end- | jaw closure.
Innervation) (CNV) to-end neurorrhaphy to | Limitations: Requires
masseteric nerve neuroplastic cortical
retraining to achieve
spontaneous smile without
biting down.
Direct Early childhood (< | Motor branch of | Direct neurorrhaphy of | Advantages: Less invasive,
Masseteric-to- 3 years) with partial | Masseteric Nerve | masseteric nerve branch to main | avoids free tissue transfer.
Facial Nerve | or asymmetric | (CN V) ttunk or  zygomatic/buccal | Limitations: Ineffective  if
Coaptation native mimetic branches of CN VII native mimetic muscles have
muscle preservation underwent irreversible
denervation atrophy.
Microvascular Unilateral Moebius- | Gracilis muscle | Two-stage procedure; Cross- | Advantages: Restores — true
Free Gracilis | like facial paralysis | flap; Face Nerve Graft (CFNG) | spontaneous, emotionally
Transfer (Cross- | with intact | Contralateral placed in Stage 1; microvascular | driven smile synchronized
Face Nerve | contralateral ~ CN | healthy facial | gracilis transfer in Stage 2 with  contralateral  face.
Grafting) VII nerve via sural Limitations: Unsuitable for
nerve graft classic  bilateral Moebius
syndrome due to bilateral
facial nerve agenesis.
Static Fascia Iata | Adults or surgical | Autologous Static mechanical suspension of | Advantages: Low  surgical
Slings candidates unfit for | Fascia Lata strip | drooping oral commissure and | morbidity, immediate
prolonged or synthetic mesh | lower lip to zygomatic arch and | symmetry at rest.
microvascular temporal fascia Limitations: Purely  static
procedures outcome without dynamic

voluntary motion during
smiling or speech.

Speech-language therapy initiates during early infancy, focusing on oral-motor conditioning to support swallowing mechanics,
tongue mobility, and consonant articulation [4, 19]. Psychosocial support plays a vital role in patient care [4]. The absence of facial
mimetic expression can impair non-verbal social interaction, predisposing affected individuals to social isolation, peer
misinterpretation, and low self-esteem [4]. Family counseling, structured peer-education initiatives, and psychological guidance
facilitate identity formation and social integration [4].

6. Conclusion

Congenital facial diplegia represents a complex neurodevelopmental condition stemming from rhombencephalic motor nuclear
hypoplasia. Etiological mechanisms involve an intricate interplay of embryonic vascular disruption, specific genetic mutations
regulating axonal guidance, and teratogenic exposures during early organogenesis. Comprehensive clinical identification through
validated consensus criteria, complemented by high-resolution neuroimaging and electrodiagnostic testing, enables early differential
diagnosis. Although definitive primary neurological cure remains unavailable, early multidisciplinary management focused on ocular
protection, nutritional stabilization, dynamic microvascular facial reanimation, and orthopaedic correction significantly mitigates
functional deficits, enhancing long-term patient autonomy and clinical outcomes.
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