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Symmetry of the face is the one of the most important features for the perception of attractiveness. The word “symmetry”

derives from Greek and comes from “syn” (together) and “metron” (meter). Symmetry means that both sides of the face,

right and left, are alike. The term “asymmetry” refers to dissimilarity between components, altering the balance between

structures. Cranial nerve damage, especially the affection of oculomotor, trochlear, trigeminal, and facial nerves, may

occur in many neurological conditions. The most common acquired causes of cranial nerve damage are cerebrovascular

events, such as ischemic or haemorrhagic stroke.
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1. Nerve III (Oculomotor Nerve)

The third cranial nerve is a mixed nerve and provides motor, parasympathetic, and sympathetic fibres. The oculomotor

nerve innervates the extraocular muscles (levator palpebrae superioris, superior rectus, inferior rectus, medial rectus, and

inferior oblique), which are responsible for eyeball and upper eyelid movements . Injury to the oculomotor nerve is

characterised by ptosis (a drooping upper eyelid) secondary to paralysis of the levator palpabrae superioris and

unopposed activity of the orbicularis oculi muscle . Ptosis leads to a characteristic “sleepy” appearance and asymmetry

in both unilateral and bilateral cases. The most common causes of third nerve palsy are presumed to be microvascular

trauma and compression resulting from a neoplasm or an aneurysm .

2. Nerve IV (Trochlear Nerve)

The trochlear nerve is a motor nerve responsible, together with the oculomotor nerve and the abducens nerve, for eye

movement. It is the smallest of the cranial nerves and has the longest course. The trochlear nerve innervates the superior

oblique muscle and controls the abduction and intorsion of the eye . Palsy of the trochlear nerve is characterised by

vertical diplopia exacerbated when looking downwards and inwards. A patient can also develop compensatory head

positioning, tilting away from the affected side. The three most common causes of trochlear palsy are trauma (especially

to the occiput), ischemic or vascular damage (microvascular lesions associated with hypertension, diabetes mellitus, or

vasculitis), and congenital disorders .

Congenital trochlear palsy typically presents with a long-standing compensatory head tilt and facial asymmetry from the

head tilt. Congenital superior oblique palsy (SOP) is one of the most common causes of ocular torticollis in children,

leading to asymmetric development of the face . Congenital palsy of the trochlear nerve may be sporadic or genetic.

This familiar condition is a rare, autosomal-dominant inherited disease characterised by congenital fourth cranial nerve

palsy, facial asymmetry, and superior oblique tendon abnormalities (absence, redundance, misdirection) . Children with

torticollis tilt their heads to use both eyes together, a strategy that is associated with progressive facial asymmetry. The

symptoms of superior oblique palsy are hypertropia in the affected eye, an abnormal head position, and excyclotorsion

. Deviation of the nose and mouth toward the hypoplastic side can be observed.

3. Nerve V (Trigeminal Nerve)

The trigeminal nerve is a mixed nerve and consists of a sensory and a motor part. The three sensory branches innervate

the face, mucous membranes, and sinuses. The third branch (mandibular) of the trigeminal nerves has motor fibres. It

innervates the muscles of mastication (medial pterygoid, lateral pterygoid, masseter, and temporalis) and the anterior belly

of the digastric, mylohyoid, tensor veli palatini, and tensor tympani. Pure unilateral trigeminal motor neuropathy (UTMN) is

a rare condition resulting from paralysis of the motor branch of the trigeminal nerve without sensory disturbances or lesion

of other cranial nerves . The first description was published in 1988 by Chia et al. . The most common postulated

aetiological factors of UTMN include viral infection, tumours, head trauma (skull base fracture of the oval foramen or
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pontine haemorrhage), autoimmune-inflammatory causes (e.g., Sjögren’s syndrome), and factors of vascular origin. In

some cases, the condition is idiopathic . A common clinical presentation is unilateral asymmetry of the face

preceded by a feeling of wasting and weakness of the masticatory muscles. In addition, chewing problems and deviation

of the jaw can be observed. The typical finding from magnetic resonance imaging (MRI) of the brain is replacement of the

muscle by fat tissue .

4. Nerve VII (Facial Nerve)

The facial nerve is a mixed nerve containing both motor and sensory components . The nerves emerge from the pons

and carry motor fibres, which control all the muscles of the face. Anatomically, the upper part of the face (the eyes and

forehead) is innervated from both hemispheres, while the lower part of the face receives innervations from the

contralateral hemisphere . Symptoms of facial nerve palsy depend on the location of injury. Supranuclear lesions affect

upper motor neurons and manifest as central facial nerve palsy. Intranuclear locations of lesions, distal to the facial nerve

nucleus, display signs of peripheral facial nerve palsy . Disorders of the facial nerve are relatively common and have

many possible causes, each resulting in varying levels of facial asymmetry due to paralysis of the structures innervated by

the facial nerve. Congenital facial palsy is present at birth and can be caused by abnormal developmental processes,

disturbances of the neuromuscular junction (congenital myasthenic syndrome 9–11), myopathies, or trauma (resulting

from perinatal injury, especially the use of forceps during delivery). Acquired facial nerve palsy is a result of infection,

neoplasms, or neurodegeneration .

Bell’s Palsy

The most common acute neurological cause of facial asymmetry is Bell’s palsy. This is the most frequent condition of

“peripheral lesion” of the facial nerve and accounts for about two-thirds of unifacial nerve disorders. The annual incidence

rate ranges from 13 to 34 cases per 100,000 with no differences between sexes . The aetiology is unknown, but in

some cases it is caused by a viral infection (especially herpes simplex virus type 1 (HSV-1)) . Other possible causes of

Bell’s palsy are anatomical, ischemic, or inflammatory in nature or due to cold stimulation . Bell’s palsy is characterised

by specific clinical features: weakness involving the mouth, eye, and forehead. The symptoms often are accompanied by

earache, dysgeusia, or altered facial sensation. The symptoms develop within hours to days. Steroids are recommended

as a therapeutic tool. It is a benign condition, with complete or near-complete recovery in the majority of cases .

Central Palsy

Central facial palsy occurs as a result of damage to the cortico-nuclear tract above the nucleus of Nerve VII. The clinical

manifestation includes weakness in the lower part of the face, problems with smiling, and flattening of the nasolabial fold.

The most common causes of central palsy are stroke, multiple sclerosis, and tumours . Stroke-related oro-facial

impairment depends on the location and size of vascular lesions. Cortical lesions affecting the precentral gyrus are

connected to contralateral impairment of the motor and sensory functions of the face. A stroke in the middle cerebral

artery (MCA) region manifests with multiple symptoms, depending on which branches and structures are affected .

Isolated central facial palsy has been observed in the case of lacunar stroke located in the corona radiata or pons .

Moebius Syndrome

Moebius syndrome (MS), sometimes called the Moebius sequence, is a congenital, non-progressive uni- or bilateral facial

nerve palsy associated with dysfunction of other cranial nerves, especially nerve abducens . Both the aetiology and

pathology are unknown. Some theories of the underlying intrauterine environmental factors and genetic causes have been

considered. The prevalence of MS is estimated to be 1:250,000 newborns, with an equal incidence between women and

men . The characteristic clinical feature is secondary to the failure of the abducens and the facial nerves. Facial

asymmetry and dysmorphic symptoms (microencephaly, epicanthal folds, flat nasal bridge, micrognathia, defects of the

external ear, dental deficits, clinodactyly low-set thumbs) are typical features of Moebius syndrome .

Ramsay Hunt Syndrome

Ramsay Hunt syndrome (or herpes zoster oticus) is a peripheral facial nerve palsy related to a vesicular rash in the

external auditory canal and the mouth . This is the second most common atraumatic lesion of the nerve palsy. Its

incidence is about 5:100,000 with a predominance in women. The condition is connected to reactivation of a latent

infection of the Varicella zoster virus (VZV) in the geniculate ganglion of the facial nerve . According to anatomical

associations with abducens, vestibulocochlear, or glossopharyngeal nerves or cervical spinal nerves, other clinical

features can be present, such as tinnitus, hearing loss, nausea, vomiting, vertigo, and nystagmus .
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Melkersson–Rosenthal Syndrome

Melkersson–Rosenthal syndrome is a rare condition characterised by three symptoms: recurrent peripheral facial nerve

palsy (uni- or bilateral), recurrent or persistent oedema of facial soft tissue, and lingua plicata (scrotal tongue) . The

symptoms may appear singly or together. The aetiology is unknown, and various factors, including genetic, inflammatory,

allergic, and microbial factors, are involved. In some cases, the syndrome is genetically determined, inherited autosomal

dominant, and associated with a defect in chromosome 9p11 . The disease affects people in the second and third

decades of life .

Hemifacial Spasm

Hemifacial spasm (HFS) is a neuromuscular disorder manifesting in unilateral, involuntary contractions of the facial

muscles of one side of the face, innervated by the ipsilateral facial nerve . The estimated prevalence is about 11

cases per 10,000, with a predominance in women. HFS is caused by irritation of or damage to the facial nerve of varying

aetiology . The most common cause is vascular compression of the facial nerve root in the brainstem. The

neurovascular compression is produced by the anterior inferior arteries (AICAs), posterior inferior cerebellar arteries

(PICAs), and the vertebral arteries (VAs). A hemifacial spasm can be secondary to trauma, demyelinating lesion, stroke,

or mastoid or ear infection . The clinical features include irregular muscle contractions in the area of the lower facial

muscles, such as the orbicularis oris, mentalis, zygomaticus major, and platysma .

Miller Fisher Syndrome

Miller Fisher Syndrome (MFS) is an immune-related polyneuropathy, a rare variant of Guillain–Barre syndrome . The

estimated annual incidence is 1:1,000,000. Common clinical features include the following three symptoms: gait ataxia,

areflexia, and ophthalmoplegia . Facial nerve palsy appears in half of all patients with MFS, typically in the early

phase of the disease . In 85% to 90% of MFS cases, antibodies against GQ1b (a ganglioside component of the nerve)

are present .
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