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Facial Nerve Palsy

Jennifer Siriwardane

Introduction

The facial nerve, cranial nerve VII, innervates the
muscles of facial expression and supplies inner-
vation for lacrimation, salivation, taste on the
anterior two-thirds of the tongue, dampening of
sound, as well as sensation for the auricle. Bell’s
palsy is the term for facial nerve paralysis of
unknown cause, and it is named after Sir Charles
Bell who first identified the syndrome and the
function of the facial nerve [1]. The facial nerve
has an extended course which involves an intra-
cranial and extracranial path, with some areas of
difficulty along its course, particularly the tempo-
ral bone and at its entrance to the bony facial
canal. In addition to the psychological toll of
facial nerve paralysis, there is risk of corneal
abrasion due to inability to blink, along with
alterations of speech and smiling, and inadequate
facial animation.

Epidemiology

Bell’s palsy is more common in those aged
1545 years old; those with diabetes, upper respi-
ratory disease, or immune compromise; and dur-
ing pregnancy. It has an estimated incidence of
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11.5-53.3 per 100,000 person-years [2]. In a ret-
rospective study which looked at 1989 patients
referred for facial nerve palsy, Bell’s palsy was
the diagnosis in 38%, acoustic neuroma resection
in 10%, malignancy in 7%, iatrogenic injury in
7%, varicella zoster virus infection in 7%, Lyme
disease in 4%, and other etiologies in 17% [3].
Women made up a majority of cases at 62% and
the mean age was 44.5 years [3].

In a study of 1701 patients with Bell’s palsy,
71% eventually achieved normal facial nerve
function, with a majority of patients having a
complete recovery by 2 months [4]. Complete
recovery is less likely if there has been no or min-
imal improvement after 3 months from symptom
onset. Prognosis is better for those with incom-
plete Bell’s palsy as compared to those with com-
plete Bell’s palsy [4].

The occurrence of bilateral facial nerve palsy
is rare; an estimated 0.3-2.0% of facial nerve pal-
sies are bilateral [5]. Of those with facial diple-
gia, 20% are idiopathic. The causes of facial
diplegia include Guillain-Barre syndrome, sar-
coidosis, multiple sclerosis, HIV, Lyme disease,
diabetes, acute leukemia, and porphyria [6].

Facial Nerve Anatomy

An understanding of the anatomy of the facial
nerve’s course is immensely helpful in under-
standing the pathogenesis of facial nerve palsy
(Fig. 7.1). The facial nerve has a motor division
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Fig. 7.1 Anatomy of the seventh cranial nerve. (Reproduced from Gilchrist [51])

and a sensory division. Within the sensory root of
the facial nerve are sensory fibers which end in
the spinal nucleus of cranial nerve V and pregan-
glionic parasympathetic fibers and taste axons
[7]. The facial nucleus is in the lateral pons, and
the motor fibers exit the brainstem ventrolaterally
at the pontomedullary junction. The sensory divi-
sion of the facial nerve is separate from the motor
division between the brainstem and the internal
acoustic canal, but the two divisions join to enter
the internal auditory meatus and course through
the auditory canal of the petrous temporal bone.
Cranial nerve VIII also travels through the audi-
tory canal with cranial nerve VII. The facial nerve
path through the temporal bone can be separated
into four parts: the meatus, labyrinthine, tym-

panic, and mastoid parts. The meatus is the nar-
rowest portion of the facial canal and is implicated
as the site of facial nerve compression in Bell’s
palsy as it is quite narrow at 0.68 mm, with little
room for the facial nerve to swell from any poten-
tial inflammation [8]. The labyrinthine segment
is named for its proximity to the superior semicir-
cular canal. This segment ends at the geniculate
ganglion, which contains sensory neurons for
taste of the anterior two-thirds of the tongue and
general somatic sensation for the region near the
external auditory meatus. The greater petrosal
nerve branches out from the geniculate ganglion,
and this eventually supplies lacrimation through
parasympathetic fibers. In the tympanic segment,
the stapedius nerve branches off to supply the
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stapedius muscle, which works to dampen sound
by stabilizing the stapes bone. The stapedius
muscle is interesting as it is the smallest muscle
in the human body, and the stapes is the smallest
bone in the human body. The mastoid segment
descends to the stylomastoid foramen to proceed
extracranially. The chorda tympani branches off
the facial nerve in the mastoid segment, and this
ultimately supplies parasympathetic fibers to the
sublingual and submandibular glands, along
with relaying taste from the anterior two-thirds
of the tongue [9]. Most saliva production (about
70 percent) originates from the submandibular
salivary glands [10]. The facial nerve then trav-
els through the parotid gland and branches into
the five major branchial motor branches which
control the muscles of facial expression: the
temporal, zygomatic, buccal, mandibular, and
cervical branches [9].

The facial nerve has four main functional sub-
divisions: special visceral efferent, general vis-
ceral efferent, special afferent, and general somatic
afferent subdivisions. The special visceral efferent
subdivision, also known as the branchial branch,
supplies motor innervation to the muscles of facial
expression, the stylohyoid, stapedius, and the pos-
terior belly of the digastric muscle. The general
visceral efferent subdivision supplies parasympa-
thetic innervation to the submandibular, sublin-
gual, and lacrimal glands. The special sensory
afferent subdivision of facial nerve supplies taste
from the anterior two-thirds of the tongue. General
somatic afferents provide sensory information
from the tympanic membrane, external auditory
canal, and the auricle [11].

Pathophysiology and Pathogenesis

As Bell’s palsy is the term for acute facial nerve
paralysis when no other medical etiology of
facial weakness is determined, it is therefore a
diagnosis of exclusion. There are a vast number
of etiologies for facial nerve paralysis (Table 7.1).
The two broad main categories are an acquired
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Table 7.1 Causes of unilateral seventh cranial
neuropathy
Relatively common HIV

Bell’s palsy (idiopathic)
Herpes simplex virus

Osteomyelitis of skull base
Otogenic infections

Ramsay Hunt syndrome  Parotitis/abscess
(varicella zoster)

Lyme Mastoiditis
Zoster sine herpete Sinusitis
Trauma Leprosy
Diabetes mellitus Mycoplasma
Pregnancy Influenza
Guillain-Barré syndrome HTLV-1

Sarcoid Miscellaneous

Neoplastic meningitis Benign intracranial
hypertension

Pontine infarct Melkersson-Rosenthal

Pontine hemorrhage Amyloidosis
Multiple sclerosis Wegener’s granulomatosis
Brainstem tumor Polyarteritis

Facial neuropathy from
forceps/birth trauma
Acoustic neuroma

Sjogren’s syndrome

Hereditary neuropathy with
pressure palsies (HNPP)

Relatively less common  Familial Bell’s

Pontine brainstem CIDP

encephalitis

Brainstem abscess Charcot-Marie-Tooth
Congenital/postnatal Histiocytosis X

Mobius syndrome
Hemicranial microsomia
Congenital lower lip
paralysis

Kawasaki disease

Interferon therapy
Sclerosteosis
Ethylene glycol intoxication

Wernicke-Korsakov
syndrome
Albers-Schoenberg Stevens-Johnson syndrome
(osteopetrosis)

Infantile hypercalcemia

Cardiofacial syndrome

Tumor

Meningioma

Cholesteatoma

Metastatic

Neurinoma

Parotid tumor

Infectious

Bacterial meningitis

Fungal meningitis

Tuberculous meningitis

Syphilis
Reproduced from Gilchrist [51]
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deficit of the facial nerve, such as infection or
injury to the nerve, or congenital malformations
[12]. True developmental anomalies are rare and
include Moebius syndrome and neonatal asym-
metric crying facies. Moebius syndrome is a rare
neurologic condition, with an incidence of about
one in 50,000 in which children have trouble with
muscles of facial expression and eye movement,
along with micrognathia and microstomia [13].

Acquired facial nerve paralysis is much more
common than congenital. The most common
infectious causes of facial nerve paralysis are
herpes simplex virus and varicella zoster virus.
Infectious causes can lead to inflammation which
compresses the nerve in the small enclosures of
the facial canal. Both viruses are acquired in
childhood and can reactivate from their latent
state in the trigeminal or geniculate ganglia caus-
ing inflammation and paralysis [14]. McCormick
first suggested that herpes simplex virus was a
cause of acute facial nerve paralysis in 1972,
hypothesizing that the virus remained in nerve
cell endings and axons [15]. Using PCR testing
on autopsy specimens, herpes simplex virus was
present in 94 percent of trigeminal ganglia and 88
percent of geniculate ganglia [16]. There is
increased incidence of facial paralysis in diabetic
patients, and it has been suggested based on an
animal study that reactivation of HSV-1 in the
geniculate ganglion may be responsible for the
increased incidence in diabetic patients [17].

Ramsay Hunt syndrome is peripheral facial
neuropathy with an accompanying vesicular rash
of the ear (herpes zoster oticus) or mouth. The
cause of Ramsey Hunt syndrome is varicella zos-
ter virus. Patients presenting with Ramsay Hunt
syndrome may also complain of tinnitus, hearing
loss, nausea, and vertigo, and they tend to have a
severe facial paralysis with poor recovery [18].
Hunt described the proximity of the vestibuloco-
chlear nerve to the geniculate ganglion in the
confines of the bony facial canal [19], and this
explains the symptoms of tinnitus, hearing loss,
nausea, and vertigo seen in Ramsay Hunt
syndrome.

Borrelia burgdorferi, the tick-born spirochete
that causes Lyme disease, can cause a unilateral
or bilateral facial nerve paralysis. Lyme disease

should be considered in those presenting with
facial palsy as well tick exposure, arthralgia, or
the classic bull’s eye skin rash of erythema
nodosa associated with Lyme disease. It is
reported that 10 percent of patients with Lyme
disease have facial nerve palsy [20], and a study
from the UK found that younger patients with
Lyme disease were more likely to develop facial
paralysis, possibly due to a younger population
of hikers and campers [21]. Facial nerve paralysis
due to Lyme disease has a good prognosis, with
95 percent of patients having a complete recov-
ery if diagnosed early [22].

Facial nerve palsy in pregnancy is hypothe-
sized to be due to relative immunosuppression
that allows for reactivation of herpes virus, or
increased extracellular volume, hypertension, or
changes in hormone levels [23]. Retrospective
data has shown that pregnant women may have a
worse prognosis of facial nerve paralysis, as
pregnant women are more likely to have a com-
plete facial nerve paralysis [24].

Central processes are also responsible for
facial palsy and include ischemia, tumor, stroke,
and multiple sclerosis, among others. Facial
palsy sometimes is the first sign of multiple scle-
rosis, but will typically present with other brain-
stem signs [25]. Bilateral and unilateral facial
paralysis has been described in neurosarcoidosis,
which can also present with myelopathy, optic
neuropathy, cerebral mass lesions, and polyneu-
ropathy. The treatment is 1 milligram per kilo-
gram per day of prednisone or, in severe cases,
intravenous methylprednisolone [26].

Clinical Presentation

The onset of acute facial nerve paralysis is typi-
cally less than 72 h [2]. Patients often present
with inability to close the eye, drooping of the
corner of the mouth, and loss of the nasolabial
fold. There is a facial asymmetry on examination
of the face: the facial creases and the nasolabial
fold disappear; the affected side also may have a
drooping mouth, eyelid widening, and lagoph-
thalmos, all of which are static signs. Dynamic
signs include the inability to whistle, puff the
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checks, frown, and close the eyelid [27]. Paralysis
of all muscles of facial expression on one side is
consistent with a lower motor neuron pathology,
while an upper motor neuron pathology, such as a
stroke, spares the frontalis muscle of the
forehead.

Many experience a Bell’s phenomenon,
which is the rolling of the eye upwards upon try-
ing to close the eyelid. Patients may complain of
food and beverage spilling out of their mouth,
and some complain of subjective numbness of
the paralyzed area [28]. A postulated mecha-
nism for this numbness is herpetic viral spread
along an anatomical course involving the tri-
geminal nerve [29].

Along with facial muscle weakness, patients
can experience impaired salivation and lacri-
mation due to compromise of the parasympa-
thetic fibers of the seventh cranial nerve.
Hearing loss is not a typical sign, although
hyperacusis does occur as the seventh cranial
nerve supplies innervation to the stapedius
muscle. Damage to the chorda tympani nerve
can result in dysgeusia.

Bell’s palsy is a complication of pregnancy
with an incidence in pregnant women of 45.1 per
100,000 births, while nonpregnant women of the
same age group is 17.4 in 100,000. Of 42 cases of
Bell’s palsy in pregnancy, 31 of those cases
occurred in the third trimester [30]. It is impor-
tant to distinguish an upper motor neuron facial
nerve palsy, such as a stroke, from a lower motor
neuron facial nerve palsy in a pregnant woman
with facial weakness as the management is dis-
tinctly different.

As a general rule, a complete facial paralysis
on initial presentation carries a poorer prognosis
for recovery as compared to partial facial paraly-
sis. The presence of complete facial paralysis,
hypertension, and non-ear pain all are associated
with incomplete recovery [28]. A cohort study of
368 patients with Bell’s palsy found that normal
stapedius reflex testing and no pathological spon-
taneous activity in EMG were significant prog-
nostic factors of recovery, and prednisolone
therapy initiated after 96 h had a decreased recov-
ery rate then when it was started earlier in the
course. In the same study, the median onset of

treatment was 1.5 days, and the median recovery
time was 2.6 months [31].

In the process of recovery, regenerating fibers
can reach the wrong target, leading to phenom-
ena such as crocodile tears, in which a person
exhibits lacrimation instead of salivation at the
sight of food [10]. Abnormal recovery of motor
fibers can lead to synkinesis, which is an abnor-
mal involuntary movement that occurs during
voluntary movement of another muscle. For
example, a patient may try to volitionally close
the eye, but instead, the muscles of the mouth
contract.

The presence of bilateral facial nerve palsy,
which is far more rare than unilateral facial nerve
palsy, should broaden the differential diagnosis
to include Lyme disease, Guillain-Barré syn-
drome, HIV, sarcoidosis, multiple sclerosis, dia-
betes, or leukemia [6].

Diagnosis

The diagnosis of acute facial nerve palsy does not
typically require a plethora of testing and can be
made with bedside examination. The ear should
be examined to assess for herpes zoster oticus,
which presents as vesicles on the external audi-
tory canal, concha, or helix, although the absence
of visible lesions does not exclude Ramsay Hunt
syndrome [32]. Imaging is not absolutely
required, and clinicians can rely mostly on his-
tory and physical to establish the diagnosis read-
ily. The most important question to answer in an
acute setting is whether the facial weakness is
due to a central or peripheral cause. An upper
motor neuron pattern of weakness, or a central
cause of weakness, spares the forehead of weak-
ness; this pattern of facial weakness should alarm
clinicians for a stroke or other central causes.
Upper motor neuron facial weakness will not
have accompanied hyperacusis or dysgeusia, and
stroke or other upper motor neuron dysfunction
will likely present with other deficits beyond the
face. The muscles that supply the forehead
receive bilateral supranuclear innervation, while
the facial muscles of the middle and lower face
receive unilateral innervation from contralateral
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upper motor neurons [33]. A lower motor neuron
pattern of weakness causes paralysis of an entire
side of the face, including the forehead. This
weakness is ipsilateral to the facial nerve
paralysis.

Imaging is not necessary if there is high suspi-
cion for isolated facial nerve paralysis. However,
if facial weakness if suspected to be secondary to
another cause, then imaging can be helpful in
evaluating for pontine lesions or an internal
acoustic canal mass. Bilateral facial paralysis or
the involvement of multiple cranial nerves should
also prompt imaging and examination of cerebro-
spinal fluid evaluation, as this can be the presen-
tation of multiple sclerosis, neurosarcoidosis, or
cancer with central nervous system involvement.

Testing for Lyme disease is warranted if there
is suspicion that the patient has been exposed to a
tick, especially in areas where the disease is more
prevalent. The first is an enzyme immunoassay
(EIA) or immunofluorescence assay of antibod-
ies to the spirochete Borrelia burgdorferi. A posi-
tive result may indicate past or current infection,
or it may be a false positive. If the result of this
first step is positive or equivocal, then obtain a
Western blot (immunoblot) assay for IgM and
IgG; this test is more specific for Lyme disease
than the EIA. The Western blot for IgM is par-
ticularly helpful when symptoms have been pres-
ent for less than 4 weeks [34]. After 1 month into
the course of the disease, there should be an IgG
response and so an isolated IgM antibody is most
likely a false positive [35]. False positives may
occur with testing of IgM, the largest antibody, as
there can be cross-reactivity with other pathogens
[36]. The sensitivity of this two-step testing
method is 70—-100 percent with above 95 percent
specificity [37].

EMG can be considered in those with com-
plete facial nerve paralysis, as those with greater
than 90 percent axonal loss of facial nerve can be
considered for facial nerve decompression [38].
However, strong evidence for the efficacy of sur-
gical decompression of the facial nerve is lack-
ing, as there are limited randomized controlled
trials with low power [39]. Risks of the surgery
include persistent vertigo [39] and unilateral sen-
sorineural hearing loss, with one study reporting

deafness in 15 percent of patients who underwent
surgical decompression [40].

MRI can be considered in those with multiple
cranial nerve dysfunction or other neurologic
signs. Gadolinium enhancement of the facial
nerve can be seen on MRI in some patients with
facial nerve paralysis, but the presence of this
enhancement does not indicate a worse prognosis
[41].

Management and Treatment

The main pearls of management of acute facial
nerve palsy are corticosteroids with the use of
eye lubricants to prevent corneal abrasion [1].
Antiviral therapy may also be beneficial (see
below).

Steroids in the treatment of acute facial nerve
palsy have proven to be an effective treatment.
Earlier studies, including a 2004 meta-analysis of
four randomized controlled trials, showed no
benefit of facial nerve paralysis treatment with
corticosteroids [42]. A 2009 meta-analysis of 18
randomized controlled trials, which involved
2786 patients, concluded that corticosteroids
were associated with greater benefit (reduced risk
of unsatisfactory recovery) than antivirals alone,
and there was added benefit if corticosteroids and
antivirals were used together [43].

A randomized, double-blind, placebo-
controlled, multicenter trial was conducted with
the primary outcome of time to complete recov-
ery of facial function. Patients were randomized
to placebo, prednisolone 60 milligrams per day
for 5 days then reduced by 10 milligrams per day
plus placebo, 1000 milligrams valacyclovir three
times a day for 7 days plus placebo, or predniso-
lone for 10 days plus valacyclovir for 7 days.
Time to recovery was shorter in patients who
received prednisolone compared to those who did
not (hazard ratio 1.40, 95 percent CI 1.18-1.64;
p < 0.0001). There was no difference in time to
recovery in those treated with valacyclovir and
those who did not receive valacyclovir [44].

Additional treatment with antivirals appears
to have a very modest effect on recovery, with a
reported 7 percent increase in probability of
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facial functional recovery. A large review of 14
trials showed that corticosteroid monotherapy
was probably more effective than monotherapy
with antivirals, and antivirals with corticosteroids
were more effective than placebo or no treatment
[45]. The antiviral of choice is valacyclovir
1 gram three times per day for 7 days. Prednisone
is administered at a dose of 60 milligrams per day
for 10 days. Complications of prednisone can
include dyspepsia, duodenal ulcer activation,
uncontrolled diabetes, and acute psychosis; how-
ever, these complications occur in less than 4 per-
cent of patients who received prednisone [46].

Early medical attention is preferred as there is
no benefit of medications administered after
4 days of onset of symptoms [1]. Patients should
be prescribed eye lubrication to be used hourly
throughout the day, and those with corneal abra-
sions should be referred to ophthalmology.

For those with Lyme disease as the identified
cause of facial paralysis, doxycycline is the rec-
ommended antibiotic. Doxycycline is given in a
dose of 100 milligrams orally twice daily for
10-21 days. Alternatively, other antibiotic regi-
mens include cefuroxime 500 milligrams orally
twice daily or amoxicillin 500 milligrams orally
three times daily for 14-21 days [47].

For pregnant women who present with acute
facial nerve paralysis, the risks and benefits
should be evaluated in the clinical context.
Although recovery tends to be worse in pregnant
women with facial paralysis, there is extra risk
with use of steroids in the presence of concurrent
hyperglycemia and hypertension. Steroids are
FDA pregnancy category C and are probably safe
during lactation. In the absence of clear viral
infection, antiviral therapy, which is category B
and considered safe in breast-feeding, can prob-
ably be held in pregnant women with facial nerve
paralysis as the benefit is modest [24].

There lack sufficient data and consensus as to
the benefit of decompressive surgery as a therapy
for facial paralysis, along with a lack of unifor-
mity of who should get surgery and when during
the disease surgery is most efficacious [48]. A
small non-randomized, non-blinded study did
show benefit of surgical treatment with decom-
pression in patients with severe facial paralysis.

Patients who were offered surgery had total facial
paralysis with greater than 90 percent decrease in
motor amplitude compared to the unaffected side
and no voluntary motor unit potentials on needle
EMG exam [49]. However, the benefit of surgical
decompression has been a controversial topic

[50].

Conclusion

Facial neuropathy manifests as unilateral facial
weakness, and an unknown cause of facial nerve
paralysis is a Bell’s palsy. Clinicians should make
the distinction between acute stroke and facial
nerve paralysis. In facial nerve paralysis, there is
weakness of the entire unilateral side of the face,
while stroke produces an upper motor neuron
pattern of weakness which spares the forehead
muscles. Patients with facial nerve palsy com-
monly have a drooping mouth and inability to
close the eye and may have alterations in lacrima-
tion, taste, salivation, and hearing. Common
causes of facial nerve palsy include infectious
etiologies, such as herpes zoster oticus (Ramsay
Hunt syndrome) or herpes simplex virus.
Treatment should be initiated within 3 days of
onset, and this consists of at least a 5-day course
of corticosteroids at a suggested dose of 60 mil-
ligrams per day of prednisone. There is some
additional benefit in treating with valacyclovir.
Diagnostic workup should be tailored to each
clinical scenario, and generally imaging and
cerebrospinal fluid analysis should be reserved
for those presenting with multiple cranial nerve
deficits or other neurologic signs.
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