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Abstract:  

An intimate knowledge of facial nerve anatomy is critical to avoid its inadvertent injury during 

rhytidectomy, parotidectomy, maxillofacial fracture reduction, and almost any surgery of the head and 

neck. Injury to the frontal and marginal mandibular branches of the facial nerve in particular can lead to 

obvious clinical deficits, and areas where these nerves are particularly susceptible to injury have been 

designated danger zones by previous authors. Assessment of facial nerve function is not limited to its 

extratemporal anatomy, however, as many clinical deficits originate within its intratemporal and 

intracranial components. Similarly, the facial nerve cannot be considered an exclusively motor nerve given 

its contributions to taste, auricular sensation, sympathetic input to the middle meningeal artery, and 

parasympathetic innervation to the lacrimal, submandibular, and sublingual glands. The constellation of 

deficits resulting from facial nerve injury is correlated with its complex anatomy to help establish the level 

of injury, predict recovery, and guide surgical management. The facial nerve (CN VII) emerges from the 

facial nerve nucleus in the pons. It is accompanied by CN VIII along its cisternal pathway, as well as at 

the internal auditory meatus. Its petrous pathway includes a labyrinthine segment, a horizontal tympanic 

segment and a vertical mastoid segment until the stylomastoid foramen. It then continues to the parotid 

gland. Pontine impairment is usually associated with other neurological symptoms 

KEYWORDS: Extratemporal, intratemporal, facial nerve, frontal nerve, marginal mandibular nerve 

1. Introduction of Facial Nerve: 

The facial nerve is the seventh cranial nerve. It contains the motor, sensory, and parasympathetic 

(secretomotor) nerve fibers, which provide innervation to many areas of the head and neck region. The 

facial nerve is comprised of three nuclei: 
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 The main motor nucleus 

 The parasympathetic nuclei 

 The sensory nucleus 

The anatomy of the facial nerve is the most complex among other cranial nerves. It composed of 

approximately 10,000 neurons. Seven thousands of these fibers are myelinated and innervate the muscles 

of facial expression and the stapedial muscle. The other 3000 nerve fibers form the nervus  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

intermedius with a secretary and somatosensory component. These include the afferent taste fiber 

from the chorda tympani nerve, the afferent taste fiber from the soft palate, the parasympathetic secretory 

innervation to sublingual, submandibular and lacrimal glands, and the cutaneous sensory component from 

afferent fibers originating from the skin of the auricle and postauricular areas. The brain stem contains 

the intraaxial segment, which consists of the motor nucleus, superior salivary nucleus (parasympathetic), 

and nucleus of tractus solitarius (sensory). On the other hand, the cisternal segment consists of the motor 

root and nervus intermedius (nerve of Wrisberg), which emerge from the brain stem and pass into the 

internal auditory canal. These two segments merge at the internal auditory canal to form the canalicular 

segment. It runs in the internal auditory canal between the cochlea and vestibule of the inner ear to the 

geniculate ganglion forming the labyrinthine segment. From the geniculate ganglion, three nerves arise, 

the greater superficial petrosal nerve and lesser petrosal nerve carrying the parasympathetic fibers to the 

lacrimal and parotid gland and the external petrosal nerve supplying the sympathetic fibers to the middle 

 

Fig. 1 Anatomy of Facial Nerve 
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meningeal artery. The nerve coursing from the geniculate ganglion to the pyramidal eminence forming 

the tympanic segment. From the pyramidal eminence, it passes down to the stylomastoid foramen forming 

the mastoid segment with branches to the stapedius muscle and chorda tympani. The extracranial 

segment started with emerging from the stylomastoid foramen, and it runs through the parotid gland giving 

rise to the superior temporozygomatic, inferior cervicofacial, temporal, zygomatic, buccal, mandibular, 

and cervical branches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Structure and function of Facial Never: 

There are four major functions of the facial nerve: 

A. General somatic efferent (motor supply to facial muscles) 

B. General visceral efferent (parasympathetic secretomotor supply to submandibular and 

sublingual salivary glands and the lacrimal gland) 

C. Special visceral afferent (taste sensation from anterior two-thirds of the tongue) 

D. General somatic afferent (cutaneous sensations from the pinna and the external auditory 

meatus). 

I. Motor Pathway 

The upper motor neuron is located in the facial motor area of the precentral gyrus. The axons from 

the upper motor neuron travel along the ipsilateral corticobulbar tract to the lower pons, where most fibers 

cross to the other side and synapse with the lower motor neuron. The main motor nucleus (lower motor 

neuron) divides into four subnuclei; dorsal, intermediate, lateral, and medial. The dorsal subnucleus 

innervates the facial muscles of the ipsilateral upper quadrant and receives corticobulbar input from both 

hemispheres. Conversely, the lateral subnucleus is connected to contralateral corticobulbar fibers only, 

 

Fig. 2 Anatomy of Facial Nerve 
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and it innervates muscles of the ipsilateral lower quadrant of the face. Due to this difference in innervation, 

in an upper motor neuron facial palsy, only the contralateral lower quadrant of the face is paralyzed, while 

the ipsilateral half of the face suffers paralysis in a lower motor neuron facial palsy. The main motor 

nucleus is responsible for the voluntary control of facial muscles. Also, the motor nucleus supplies the 

auricular muscles, the posterior belly of the digastric muscle, the stapedius muscle, and the stylohyoid 

muscle. The emotional facial expression follows a different pathway and is under the influence of the 

limbic and extrapyramidal systems. 

II. Parasympathetic Pathway 

The superior salivatory and lacrimal nuclei make up the parasympathetic nuclei of the facial  

 

 

 

 

 

 

 

 

 

 

 

 

 

nerve. They are in the lower pons posterolateral to the facial motor nucleus. Efferent fibers from 

the hypothalamus supply the superior salivatory nucleus. In addition, the nucleus of the solitary tract 

delivers information regarding taste to the superior salivatory nucleus. The superior salivatory nucleus 

supplies the sublingual and submandibular salivary glands, as well as the palatine and nasal glands. The 

inputs to the lacrimal nucleus are from (a) hypothalamus (emotional response), and (b) sensory trigeminal 

nerve (reflex lacrimation secondary to eye irritation). The parasympathetic efferent pathway to the facial 

nerve from the brainstem is through the nervus intermedius. 

III. Sensory Pathway 

The sensory nucleus, located posterolateral to the motor nucleus and parasympathetic nuclei in the 

pons, receives taste information from the palate, floor of the mouth, and anterior two-thirds of the tongue. 

The first-order neurons of the taste fibers are in the geniculate ganglion, and the taste fibers synapse in the 

nucleus of the tractus solitarius (second-order neuron) in the brainstem. Axons of the second-order neurons 

cross to the contralateral side and ascend through the medial lemniscus to the thalamus, where they 

 
 

Fig. 3 Anatomy of motor Nerve Fig. 4 Anatomy of Sensory pathway 
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synapse with the third-order neuron. Efferents from the third-order neurons ascend through the internal 

capsule and the corona radiata, terminating in the taste area of the sensory cortex in the postcentral gyrus 

and the insula. Some projections reach the hypothalamus. General sensory fibers also have their first-order 

neurons located in the geniculate ganglion and the second-order neuron located in the spinal trigeminal 

nucleus. The sensory and parasympathetic fibers of the facial nerve are collectively bound in a fascial 

sheath; these structures together have the name 'nervus intermedius. 

3. Embryology of Facial Nerve: 

During the third week of the embryo, the facioacoustic primordium develops, and this structure is 

what ultimately gives rise to the facial nerve. During the fourth week of life, the facial nerve splits into 

two: the chorda tympani and the caudal main trunk. At the beginning of the fifth week, the geniculate 

ganglion and the nervus intermedius develop. The facial muscles originate from the second branchial arch 

during the seventh and eighth weeks. The peripheral segment of the facial nerve undergoes extensive 

branching from week 10 to 15. Ossification of the bony canal takes place from the 16th week to birth. 

4. Blood supply and Lymphatic system of Facial Nerve: 

The upper motor neuron of the facial nerve located in the precentral gyrus receives its blood supply 

from the middle cerebral artery, whereas the facial nucleus containing the lower motor neuron in the pons 

is supplied by the anterior inferior cerebellar artery which is a branch of the basilar artery. After exiting 

the brainstem, up to the internal auditory meatus, the facial nerve receives its blood supply from 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Anatomy of Lymphatic system of Head and Neck 
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the internal auditory artery, which often branches off from the anterior inferior cerebellar artery or 

occasionally originates from the basilar artery directly. Within the facial canal, the petrosal branch of the 

middle meningeal artery and the stylomastoid artery both supply blood to the facial nerve. After the 

stylomastoid foramen, the main blood supply to the facial nerve is from a branch of the stylomastoid 

artery. Within the parotid gland, the facial nerve receives blood from the transverse facial artery and the 

superficial temporal artery as well as one of either the occipital artery or the posterior auricular artery.  

5. The course of the facial nerve axons inside the brainstem 

The facial nerve is comprised of a motor root (containing motor fibers) and the nervus intermedius 

(containing sensory and parasympathetic fibers). The axons from the motor nucleus curve posteriorly 

around the abducent nucleus; they then pass through the facial colliculus of the floor of the fourth ventricle, 

and finally, emerge from the anterolateral brainstem. The nervus intermedius of the facial nerve also 

emerges from the anterolateral brainstem (pontomedullary junction).  

6. Segments of the facial nerve  

The first segment of the facial nerve is the intracranial/cisternal segment. This segment comprises 

the two roots of the nerve which emerge from the pons. The motor root and the nervus intermedius then 

pass through the posterior cranial fossa along with the vestibulocochlear nerve (VIII cranial nerve) at the 

cerebellopontine angle, finally entering the internal acoustic meatus in the temporal bone.The second 

segment of the facial nerve is the meatal (canalicular) segment. This part of the facial nerve appears in the 

superior quadrant of the internal acoustic meatus. The third part is the labyrinthine segment. This segment 

begins after the facial nerve has passed through the internal acoustic meatus. After the internal acoustic 

meatus, the motor root of the facial nerve, and the nervus intermedius enter the facial canal, and they then 

pass between the cochlea and vestibule before bending posteriorly at the geniculate ganglion, at which 

point the motor root and nervus intermedius join. The labyrinthine segment gives off three branches: the 

greater superficial petrosal nerve (containing parasympathetic fibers for the lacrimal gland and taste fibers 

from the palate), the lesser petrosal nerve, and the external petrosal nerve. The fourth segment of the facial 

nerve is the tympanic segment. The tympanic segment begins as the facial nerve passes posteriorly at the 

geniculate ganglion. This segment is in the medial wall of the middle ear cavity, directly below the lateral 

semicircular canal. The fifth segment of the facial nerve is the mastoid segment. This segment begins after 

the tympanic segment moves downwards, distal from the pyramidal eminence of the middle ear cavity. 

From here, the mastoid segment travels through the facial canal and up to the stylomastoid foramen. This 

segment gives off three branches: the nerve to stapedius muscle, the chorda tympani (containing 

parasympathetic fibers to sublingual and submandibular salivary glands and taste fibers from the anterior 

two-thirds of the tongue), and the sensory branch which joins the auricular branch of the vagus nerve. The 

sensory branch carries general somatic afferent fibers from the pinna and the external auditory meatus. 
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The final segment of the facial nerve is the extratemporal segment. This segment begins as the 

facial nerve exits the temporal bone through the stylomastoid foramen. After exiting, the facial nerve gives 

off two branches; the posterior auricular nerve (supplying the posterior auricular muscle, the superior 

auricular muscle, and the occipital belly of the occipitofrontal muscle) and the digastric nerve (supplying 

the posterior belly of the digastric muscle and the stylohyoid muscle). Next, this segment of the facial 

nerve enters the parotid gland. Within the parotid gland, the facial nerve gives off two main trunks. These 

are the superior temporofacial and inferior cervicofacial trunks. These two trunks give rise to the parotid 

plexus, and from this plexus, five branches emerge. These are known as the temporal (or frontal), 

zygomatic, buccal, mandibular, and cervical branches, which carry motor fibers to the facial muscles.  

7. Arteries of the face 
The skin and soft tissue of the face receive their arterial supply from branches of the facial, 

maxillary, and superficial temporal arteries  all branches of the external carotid artery. The exception is a 

mask-like area, including the central forehead, eyelids, and upper part of the nose, which are supplied 

through the internal carotid system by the ophthalmic arteries. The facial artery arises from the external 

carotidand loops around the inferior and anterior borders of the mandible, just anterior to the masseter. It 

pierces the masseteric fascia and ascends upward and medially toward the eye. It lies deep to the 

zygomaticus and risorius muscles but superficial to buccinator and levator angulioris. At the level of the 

mouth, the facial artery sends two labial arteries, inferior and superior, into the lips where they pass below 

orbicularis oris. The continuation of the facial artery near the medial canthus beside the nose is the angular 

artery. The maxillary artery is a terminal branch of the external carotid with three main  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 Anatomy of Facial Arteries 
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branches, mental, buccal, and infraorbital arteries. The mental artery is the terminal branch of the 

inferior alveolar artery that passes through the mental foramen to supply the chin and lower lip. The buccal 

artery crosses the buccinators to supply the cheek tissue. The infraorbital artery reaches the face through 

the infraorbital foramen and supplies the lower eyelid, cheek, and lateral nose. It anastomoses with 

branches of the transverse facial, ophthalmic, buccal, and facial arteries. The superficial temporal artery 

is the terminal branch of the external carotid artery. In the substance of the parotid, just before reaching 

the zygomatic arch, it gives off the transverse facial artery which runs inferior and parallel to the arch and 

supplies the parotid, parotid duct, masseter, and skin of the lateral canthus. The superficial temporal artery 

crosses the zygomatic arch superficially within the superficial temporal fascia. Above the arch, it gives 

off a middle temporal artery that pierces the deep temporal fascia and supplies the temporalis muscle. 

Thereafter, about 2 cm above the zygomatic arch, the superficial temporal artery divides into anterior and 

posterior branches. The anterior branch supplies the forehead and forms anastomoses with the supraorbital 

and supratrochlear vessels. The posterior part supplies the parietal scalp andperiosteum. The ophthalmic 

artery is a branch of the internal carotid system. Its branches include the lacrimal, supraorbital, 

supratrochlear, infratrochlear, and external nasal arteries. There is signifi cant communication between 

the external and internal carotid artery systems around the eye through several anastomoses. Inadvertent 

intra-arterial injection of fillers for soft tissue augmentation around the eye can lead to occlusion of the 

central retinal vessels and potentially blindness. To avoid this complication, fi llers should be injected in 

small volumes using blunt cannulas and a careful retrograde injection technique. 

8. Veins of the face 

Most of the veins of the face run parallel to the arteries they accompany and show many variations. 

In the classic pattern, supratrochlear and supraorbital veins join near the medial canthus to form the 

angular vein. The angular vein runs behind the angular and lateral nasal artery downwards in the nasolabial 

fold. At the lower border of the nose, it unites the superior labial vein to become the facial vein, which 

crosses the body of the mandible. The facial vein is the major venous drainage of the superficial regions 

of the face. In its course it receives the deep facial vein, which drains the pterygoid venous plexus of the 

infratemporal fossa, the masseteric and parotid veins, and veins from the inferior eyelid and lips.The 

superficial temporal vein unites the maxillary vein within the parotid gland to form the retromandibular 

vein. The retromandibular vein divides into anterior and posterior branches between the external carotid 

artery and facial nerve before leaving the parotid gland. Inferior and anterior to the angle of the mandible, 

the anterior branch joins the facial vein to form the common facial vein, which terminates entering the 

internal jugular vein. The common facial vein may also open into the external jugular vein. The posterior 

branch unites the posterior auricular vein and forms the external jugular vein to drain the deep regions of 

the face. The superficial veins of the face are of great clinical importance as they have connections with 
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the cavernous sinus. As the flow in the angular vein goes in both directions, into either the facial vein or 

the ophthalmic veins, blood from the face may enter the cavernous sinus via the latter. Thus infections 

from the face may spread intracranially. The area around the nose, medial canthus, and lips, drained 

through the facial vein, is therefore called the “danger triangle” of the face. This bilateral triangle 

popularized by Maes in 1937 is bounded by the bridge of the nose and the angle of the mouth. The 

communication of the facial vein with the cavernous sinus can be through the angular vein; supraorbital, 

supratrochlear, and superior ophthalmic veins; or deep facial vein, pterygoid plexus, and inferior 

ophthalmic vein. According to classic clinical and anatomical textbooks, these veins have no valves, and 

studies have showed that the superior ophthalmic vein and the tributaries of the angular 

vein (supraorbital and supratrochlear veins) and the facial vein are not valves. Thus for the spread of 

infections in retrograde flow into the cavernous sinus, the important factor is not the valves but the 

consistent access of facial veins to the cavernous sinus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Surgical consideration of Facial Nerve: 

I. Acoustic Neuroma 

An acoustic neuroma is a benign tumor of the myelin sheath of the vestibulocochlear nerve. As 

the facial nerve and vestibulocochlear nerve both lie in the internal auditory meatus, surgery to remove an 

acoustic neuroma can also potentially damage the facial nerve. A study based on microsurgery reported 

significant damage to the facial nerve requiring reconstruction in 6.6% cases.  

 

 

 

Fig. 7 Anatomy of Facial Veins 
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II. Parotid Gland Surgery and Anesthesia  

During parotid gland surgery, branches of the facial nerve may be damaged, as the nerve branches off 

within the parotid gland. After parotid surgery, around 50% develop temporary facial weakness while 7% 

end up with permanent facial palsy. Also, an inferior alveolar nerve block during dental procedures may 

cause facial palsy if the injection goes too deep into the parotid gland.  

III. Cervicofacial Rhytidectomy ("Facelift") 

Cervicofacial rhytidectomy may be performed in the subcutaneous plane, the deep plane, the 

subperiosteal plane, and the sub-superficial musculoaponeurotic system (SMAS) plane. As the facial 

nerve branches run below the SMAS plane, the deep plane technique which necessitates the release of 

facial ligaments and tissue repositioning with suspension between the facial nerve branches, surgical 

dissection as performed using the deep plane facelift carries the highest risk of damage to branches of the 

facial nerve. The most commonly injured nerve during facelift surgery is the greater auricular nerve (a 

sensory nerve) and not the facial nerve. The greater auricular nerve should be marked before performing 

a facelift at the McKinney point, which is 6.5 cm caudal to the external acoustic meatus with the head 

turned 45 degrees. At this point, it crosses the anterior border of the sternocleidomastoid muscle. The 

commonest branch of the facial nerve that can suffer an injury during a facelift is the buccal branch. 

Because of the collateral innervation demonstrated by the buccal branches, damage to the buccal branch 

is typically asymptomatic and, when seen, may show recovery over several months. 

While damage to facial muscles intraoperatively is unlikely to result in long-term dysfunction of 

either mimetic function or chewing, facial nerve branches are easily injured during multiple different types 

of surgery, which may result in temporary or permanent muscle weakness. Iatrogenic injury most 

commonly results from tumor resection, especially in the parotid and skull base regions, but also occurs 

with temporomandibular joint replacement, middle ear surgery, and facelifting. If transected, the facial 

nerve is ideally repaired via primary neurorrhaphy or cable grafting, ideally within 72 hours after an injury 

because the Wallerian degeneration that occurs thereafter makes identifying the nerve stumps more 

challenging, as they will have become non-stimulable after that time period. 

     Facial muscles themselves may also play a role in reconstructive surgery, particularly the rehabilitation 

of facial paralysis. When the facial nerve is dysfunctional, one entire side of the face may be either weak 

or completely paralyzed. Depending on the etiology of the palsy, numerous treatment options may exist; 

however, in more severe cases, transfer of a muscle innervated by the mandibular branch of the trigeminal 

nerve may provide a viable reanimation option. Historically, the masseter was disinserted from the angle 

of the mandible and attached to the modiolus of the oral commissure so that the act of biting would help 

to produce a smile, but the unnatural bulk and movement vector that resulted led the procedure to be 

abandoned in favor of repositioning of the temporalis muscle instead.  

http://www.jetir.org/


© 2021 JETIR November 2021, Volume 8, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2111259 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c413 
 

Lastly, facial muscles may serve as useful landmarks in facial surgery. The deep plane facelift, a 

commonly-employed technique originally described by Hamra in 1990, uses the surface of the 

zygomaticus major muscle as a dissection plane for elevating the malar fat pad. Following the 

zygomaticus major muscle also serves as an excellent method of identifying the modiolus of the oral 

commissure when performing a static sling or dynamic reanimation procedure to restore smiling in cases 

of facial paralysis 

10. Clinical significance of Facial Nerve:  

I. Upper Motor Neuron Lesions 

Upper motor neuron lesions can be located either in the motor neuron in the precentral gyrus of 

the brain or along the course of the corticobulbar tract up to the second-order neuron in the pons. Causes 

of an upper motor neuron lesion include a stroke in the middle cerebral artery territory and space-

occupying lesions along the pathway. Upper motor neuron lesions present as paralysis of the contralateral 

lower quadrant of the face, with sparing of the contralateral upper quadrant. Additional signs such as 

hemiparesis, dysphasia, and sensory deficits will depend on the other adjacent neural pathways and 

regions involved.   

II. Lower Motor Neuron Lesions in the Pons  

Lower motor neuron lesions in the pons involving the motor nucleus can be the result of a range 

of pathologies such as stroke, neoplasia, and inflammation. Lower motor neuron lesions in the pons 

present as ipsilateral facial weakness involving the entire half of the face. Additional signs will depend on 

the other cranial nerve nuclei and nerve pathways in the vicinity affected by the pathological process. For 

example, several stroke syndromes such as Foville syndrome and Millard-Gubler syndrome, which are 

characterized by ipsilateral facial palsy and contralateral hemiparesis accompanied by other cranial nerve 

involvement, have been described. Moebius syndrome is a rare cause of congenital facial palsy due to 

hypoplasia of the facial motor nucleus. In this condition, the facial weakness is bilateral in 93% of patients, 

while 92% demonstrate bilateral eye abduction failure (6th cranial nerve involvement).  

III. Lower Motor Neuron Lesions after the Nerve Exits from the Brainstem 

After its exit from the brainstem, clinical features of lower motor neuron lesions depend on which 

branches of the facial nerve are affected. If the motor axons of the facial nerve are affected, the result is 

facial muscle weakness. Damage to the nerve to stapedius results in hyperacusis; damage to the greater 

petrosal branch manifests as loss of lacrimation, and damage to the chorda tympani results in loss of taste 

from the anterior two-thirds of the tongue as well as the loss of function of the sublingual and 

submandibular salivary glands. Causes of lower motor neuron lesions beyond the brainstem include 

infections such as the herpes simplex virus (Bell's Palsy), varicella-zoster virus (Ramsay-Hunt syndrome), 

Lyme disease, and HIV, inflammatory conditions such as sarcoidosis, demyelinating conditions such as 

http://www.jetir.org/


© 2021 JETIR November 2021, Volume 8, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2111259 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c414 
 

Guillain Barre Syndrome, vascular conditions such as hemifacial spasm due to neurovascular 

compression, trauma such as temporal bone fractures, and neoplasms (both benign and malignant).    

11. Disorders of facial nerve 

I. Facial palsy 

Bell’s palsy is the idiopathic variety of facial nerve palsy where the patient has signs and symptoms 

of paralysis of facial muscles without known etiology. The etiologies that should be excluded in 

diagnosing Bell’s palsy include intracranial and extracranial malignancies, infections, trauma, 

cerebrovascular accident, etc. Previously Bell’s palsy was regarded as a diagnosis of exclusion, but in 

1984, May et al. emphasized that Bell’s palsy is a positive diagnosis based on specific clinical features. 

The clinical features that may help to distinguish it from other causes of facial palsy include sudden onset 

of usually unilateral facial palsy with the absence of signs and symptoms of CNS, ear, and 

cerebellopontine angle disease. The annual incidence of Bell’s palsy globally is estimated to be 11.5–53.3 

per 100,000 in different population, and generally, the percentage is increasing as individuals get older, 

although some studies suggest that the highest incidence occurs among young and middle-aged 

individuals. Bell’s palsy thought to account for approximately 60–75% of cases of acute unilateral facial 

paralysis with the right side being affected in 63% of the time. It can also be recurrent with a reported 

recurrence range of 4–14%. It affects both sexes equally but might affect women more than men in a 

certain age group. The lowest incidence is reported in persons younger than 10 years, and the highest 

incidence is in a person aged 70 years or older. Rarely it might occur bilaterally (0.3%), and positive 

family history is found in 4–14% of patients. 

The pathophysiology of Bell’s palsy remains unclear. Compression of the facial nerve while it course 

through facial canal, especially the narrow labyrinthine segment, is the most acceptable theory. 

The compression has been demonstrated in MRI scan with facial nerve enhancement. Any 

inflammatory, demyelinating, and ischemic or compressive process in this area may impair the neural 

conduction. Viral infection is the most commonly accepted theory behind Bell’s palsy, and the Herpes 

simplex virus is the most commonly implicated virus. Other viruses include Mumps virus, 

cytomegalovirus, and HIV. Other suggested theories include autoimmunity, mycoplasma infection, 

inflammation, microvascular disease such as diabetes mellitus, and many other mechanisms. It is apparent 

that none of these theories stands on a solid base. 
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Bell’s palsy typically occurs suddenly, and the symptoms peak in less than 48 hours. The paralysis 

must include the upper and lower aspects of the face, otherwise, if it involves the lower portion of the 

face, a central cause (supranuclear), such as stroke, should be suspected. If the onset of the facial paralysis 

is insidious, associated with weakness of the contralateral side, or there is a preceding history of trauma 

or infection, other causes of facial paralysis must be strongly considered. 

In addition to the sudden onset of unilateral upper and lower facial muscle paralysis, the patient may have 

hyperacusis, posterior auricular pain, otalgia, incomplete eye closure, excessive salivation, and taste 

disturbances. Many patients report numbness on the affected side. Whether this numbness is due to the 

involvement of trigeminal nerve or lack of movement of facial muscle is not clear. Ocular pain, epiphora 

or decreased tearing, and blurred vision are other possible associated symptoms. 

On examination, in addition to demonstrate weakness and/or paralysis of the entire side of the face, we 

find a flattening of the nasolabial fold on the affected side, inability to elevate eyebrow, and distorted face 

when the patient asked to smile. The patient should be examined in details for full neurological 

examination, any skin lesion, ear or eye problem, and parotid diseases. 

II.  Tumors 

Facial nerve tumors are rare and represent uncommon cause for facial palsy accounting for only 5–

10% of all cases of facial nerve palsy. Hearing defects and facial paresis are the most common presenting 

features. The most commonly identified tumor are schwannomas. Facial nerve schwannomas are benign 

tumors, which arise from Schwann cells. They mostly occur sporadically; some occur as a part of genetic 

syndromes as neurofibromatosis types 1 and 2. The facial nerve is the third common site for intracranial 

schwannomas. The patient usually presents with sudden onset or progressive facial weakness with or 

without conductive or sensorineural hearing loss, tinnitus, vertigo, facial pain, hemifacial spasm, facial 

Fig. 9 Facial Tumor 

 

Fig. 8 Facial Never Palsy 

 

 
 

http://www.jetir.org/


© 2021 JETIR November 2021, Volume 8, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2111259 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c416 
 

palsy, and otalgia. Workup may involve detailed hearing test, MRI scan of the brain, and CT scan of the 

temporal bone. Other tumors involving the facial nerve include hemangiomas (accounting for 18% of 

facial nerve tumors and 0.7% of intratemporal bone tumors), neurofibromas, and meningiomas. Most of 

these tumors present with facial palsy with or without hearing defects. 

III. Hemifacial spasm (HFS) 

It is a segmental myoclonus of muscles innervated by the facial nerve. Gowers first described it in 1884. 

It affects 11 per 100,000 of the population mostly in the fifth and sixth decade of life with a slight female 

predominance. The majority of cases are unilateral, although bilateral involvement might occur rarely in 

severe cases. It generally starts as brief clonic movements of the orbicularis oculi that spread over the 

years to other facial muscles (corrugator, frontalis, orbicularis oris, platysma, and zygomaticus), and it 

may become more sustained with time. Although it is a benign condition, it often leads to social 

embarrassment resulting in psychosocial stress and social withdrawal. HFS is characterized by progressive 

involuntary clonic or tonic movements of the muscle supplied by the facial nerve. It typically started in 

the orbicularis oculi muscle and progressively extends to involve the other facial muscle, involving the 

platysma muscle in severe cases. Most of the cases persist during sleep, and some patients report clicking 

sound in the ear, which presumed to be due to contraction of the stapedius muscle. In severe cases, 

impairment of vision might occur because of severe spasm of the orbicularis oculi muscle. The symptoms 

are usually exaggerated by psychological tension and speech. The main differential diagnosis of HFS 

includes blepharospasm (occur bilaterally symmetrically), oromandibular dystonia (sustained contraction 

of the lower part of the face, mouth, mandible and maxilla, tongue and pharynx), facial nerve tic (complex 

coordinated multifocal movement that switches between the right and left sides of the face), 

hemimasticatory spasm (painful contractions of the muscles of mastication), focal seizures, and 

synkinesias after facial nerve paralysis (activation of several muscles innervated by the facial nerve). 
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The underlying cause of hemifacial spasm in most cases is an ectatic or atypically aberrant blood 

vessel, which compresses the facial nerve at the place where it exits the brain stem. This area is the most 

susceptible part of the facial nerve to external stimuli since it ensheathed only by an arachnoidal membrane 

without the epineurium. Furthermore, this area represents the transition zone between central 

(oligodendroglial cells) and peripheral (Schwann cells) myelinations, and there is no connective tissue 

septa that traverse the individual fascicles. In the majority of cases, inferior posterior cerebellar artery or 

the inferior anterior cerebellar artery is the cause for vascular compression. Rarely, vertebral artery or a 

combination of these arteries is responsible for this compression. Very rarely, a vein might be the cause. 

HFS diagnosis is mainly clinically supported by investigations such as electromyography (EMG) and 

MRI. These investigations are useful also to exclude pathological changes in the cerebellopontine angle 

such as tumors or brain stem lesions. A high-resolution, T2-weighted sequence is particularly useful in 

demonstrating vascular compression. 

IV. Blepharospasm 

It is the idiopathic progressive bilateral involuntary spasm of the orbicularis oculi and upper facial 

muscle. Involvement of the lower face by spasm is not uncommon, and the patient might be functionally 

blind as the eyes might be closed most of the day. The cause of the blepharospasm is thought to be central, 

yet the exact mechanism is not known. Treatment options include selective destruction of facial nerve 

branches that innervate the orbicularis oculi muscle, inducing paralysis of orbicularis oculi muscle by 

BOTOX, and pharmacological therapy by anticholinergics drug (Artane), benzodiazepine (clonazepam), 

GABAB receptor agonist (baclofen), anticonvulsant (levetiracetam), and many other drugs 

 

 
 

Fig. 10 Hemifacial Spasm 

 

Fig. 11 Blepharosapsm 
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