Ophthalmic
management of
facial nerve palsy

Abstract

The ophthalmologist plays a pivotal role in the
evaluation and rehabilitation of patients with
facial nerve palsy. It is crucial to recognize and
treat the potentially life-threatening
underlying causes. The immediate ophthalmic
priority is to ensure adequate corneal
protection. The medium to long-term
management consists of treatment of epiphora,
hyperkinetic disorders secondary to aberrant
regeneration and poor cosmesis. Patients
should be appropriately referred for general
facial re-animation. This review aims to
provide a guide to the management of this
complex condition.
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Normal facial function plays a critical role in a
person’s physical, psychological, and emotional
makeup. Facial disfigurement can affect all
these components and can result in social and
vocational handicap. The American Medical
Association (AMA) Guide to the Evaluation of
Permanent Impairment assigns a ‘percentage of
whole person impairment’ percentage of 10-15
and 30-45%, respectively, to describe the
impairment imposed by permanent unilateral
and bilateral facial paralysis.’

The Ophthalmologist plays a pivotal role in
the multi-disciplinary team involved in the
evaluation and rehabilitation of patients with
facial nerve palsy.

Anatomy and aetiology

The facial nerve arises from the facial nucleus in
the pons and passes laterally at the
cerebellopontine angle, where it is accompanied
by the nervus intermedius (tearing, salivation,
taste), and the nerve to the stapedius muscle.
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The facial nerve travels with the eighth cranial
nerve through the internal auditory canal and
through the internal fallopian canal in the
petrous temporal bone for the longest
interosseus course of any cranial nerve (30 mm).
The fibres for the pterygopalatine ganglion
leave at the geniculate ganglion as the greater
superficial petrosal nerve. The nerve to the
stapedius and the chorda tympani (innervation
to the salivary glands) leave prior to the nerve
exiting through the stylomastoid foramen as a
purely motor nerve to the muscles of facial
expression.” Within the substance of the parotid
gland, it divides into the five main
branches—the temporal, zygomatic, buccal,
mandibular, and cervical branches. Facial nerve
lesions above the geniculate ganglion classically
cause more severe ophthalmic symptoms
because lacrimal secretion and orbicularis
closure are involved. Central lesions cause
crocodile tears when regenerating fibres to the
chorda tympani grow down the lacrimal
secretory neural pathway. The causes of seventh
nerve palsy are myriad, but can be broadly
divided into idiopathic, infectious, traumatic,
and neoplastic.

Causes
Idiopathic

Bell’s palsy is defined as an idiopathic paresis or
paralysis of the facial nerve. It is typically
unilateral, with a sudden onset, and generally
spontaneously resolves within 6 months. Many
aetiologies have been proposed, including a
viral/inflammatory mechanism®* and systemic
steroids and/or acyclovir been recommended
as treatment. However, two population-based
studies from the UK® and Canada® have
estimated an incidence of 13.1-20.2/100 000.
Both studies found no temporal or geographical
clustering to suggest a viral aetiology. The
current available evidence from the Cochrane
database has shown no significant benefit from
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the use of systemic corticosteroids” or acyclovir® in Bell’s
palsy. A compressive, mechanical aetiology has also been
postulated for some cases of Bell’s palsy, as another
study® found that idiopathic facial nerve palsy occurred
three to six times more frequently in pregnant patients.

Infection

Geniculate ganglionitis (Ramsay Hunt syndrome) caused
by herpes zoster is classically associated with zoster
vesicles on the ear, in the external auditory canal or
tympanic membrane, with vestibulo-auditory symptoms
due to the proximity of the eighth cranial nerve in this
area.'” Lyme disease (Borrelia Burgdorferi) is a known
infectious cause of facial palsy, and should be considered
in the differential diagnosis of any patient who has
visited endemic areas." Tuberculous otitis media should
be considered in the presence of chronic middle ear
disease. Facial palsy can be the first presenting sign of
AIDS, but is generally described in chronic HIV
infection.'? Other infections include polio,"* mumps,'*
leprosy,'” cat scratch,'® and dengue fever."”

Traumatic

Both blunt and penetrating cranio-facial trauma may
cause facial nerve injuries. High-resolution-computed
tomography is used for localization of nerve injury in
suspected cases of temporal bone trauma. In the absence
of gross radiographic abnormalities, electrophysiologic
testing helps predict the likelihood of spontaneous
recovery. In patients with deteriorating facial nerve
injuries by electroneuronography, surgical exploration is
the preferred management. Primary end-to-end
neurorrhaphy is the preferred management for
transection injuries, while facial nerve decompression
may benefit other forms of high-grade nerve trauma.
Secondary facial reanimation procedures (see later) are
useful adjuncts when initial facial nerve repair is
unsuccessful or impossible.'®

Neoplastic

Total ipsilateral facial weakness, decreased tearing
(nervus intermedius), hyperacusis (nerve to the
stapedius muscle), and associated defects with V, VI,
VIII, and Horners syndrome occur classically post
surgery to tumours in the cerebellopontine angle. These
include acoustic neuromas, meningioma or a globus
jugulare tumour. Recovery will occur in cases where the
nerve has been bruised or stretched during tumour
removal, but is less likely to occur where a large segment
of the nerve had to be removed, with or without an
interpositional nerve graft. A large review of acoustic
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neuromas found that the rate of anatomical preservation
was 93%, and that there was an increasing preservation
of the facial nerve due to special eletrophysiological
monitoring.*

Malignant tumours of the external auditory canal can
cause proximal facial nerve palsy. Malignant parotid
tumours and facial nerve schwannomas may all cause
facial nerve palsies. Nasopharyngeal carcinoma may
affect the spheno-palatine ganglion or cavernous sinus
and cause isolated tear deficiency associated with nerve
VI palsy.

Other causes

Facial diplegia is usually due to supranuclear causes
(brainstem contusion, glioma, stroke), and rarely results
in the same severity of facial paralysis as infranuclear
pathology. Other causes include Moebius syndrome and
myasthenia gravis.

General evaluation

The ophthalmologist must determine the likely aetiology,
the level of the lesion (proximal/distal), and ensure the
treatment of any underlying cause in the acute stages.

Facial nerve grading systems

The gold standard for grading facial nerve function is the
House-Brackmann grading scale.?® Due to the limitations
and subjectivity of this scale, several new scales® of
various degrees of objectivity and ease of use, including
systems incorporating computer analysis®*** and moiré
photography,* have been introduced.

Ocular complications and treatment

Paralysis of the orbicularis oculi muscle has implications
for lid closure, with risk of corneal exposure.

Corneal exposure and lagophthalmos

Treatment directed at protecting the cornea depends on
the predicted prognosis of return of nerve function and
the degree of risk to the cornea based on the amount of
lagophthalmos and the quality of Bell’s phenomenon and
the presence or absence of paralytic ectropion. Estimating
the likelihood of recovery requires good communication
between all those involved in the patient’s care.

Temporary treatment

Where there is low corneal risk and a good prognosis
for recovery, intensive lubricants and taping or padding



the lid overnight will usually suffice. Where frequent
drops are required, preservative-free methylcellulose
preparations are helpful and bland ointment can be used
at night. The degree of lagophthalmos and the amount of
lubricants needed may be reduced with temporary lid
loading using external eyelid weights.*

Botulinum toxin, injected either transcutaneously
through the skin crease or subconjunctivally at the upper
border of the tarsus, will produce complete ptosis and
afford corneal protection.”® The cornea may, however,
still be at risk, where there is a poor Bell’s phenomenon
coupled with marked laxity of the lower lid. This
procedure also has the disadvantage of affecting the
patient’s vision, and may provide less than adequate
protection as the levator function returns.

Another means of closure is temporary tarsorrhaphy
(central or lateral). This can be achieved with a simple
suture” or cyanoacrylate glue®® as a temporizing
measure, and by surgically approximating the posterior
lamellae laterally or the grey line centrally, for a more
lasting effect. We do not favour the use of the lateral
tarsorrhaphy, as it does decrease the monocular temporal
visual field and may not adequately close the eye,
particularly if there is an accompanying esotropia or
significant lower lid ectropion. The classic central
tarsorrhaphy is cosmetically and visually poor, but gives
good protection. We prefer a ‘paracentral’ tarsorrhapy
carried out lateral to the lacrimal puncta as it offers good
closure without affecting the temporal visual field
(Figures 1-4). Temporary tarsorrhaphy may be opened at
a later date, but there is a risk of subsequent trichiasis
that may need further intervention.”

Permanent treatment

Where no functional improvement of the nerve is
anticipated, the long-term protection of the cornea is
more complex and depends on the degree and manner in
which the upper and lower lids are affected. The
palpebral aperture can be closed in four ways—Dby

Figure 1 Paralytic ectropion with marked lagophthalmos on
attempted eyelid closure.

Facial nerve palsy
V Lee et al

Figure 2 Paracentral (pillar) tarsorrhapy.

Figure 3 Paralytic ectropion with marked lagophthalmos on
attempted eyelid closure.

i

Figure 5 This patient complained of poor cosmesis and
restricted visual field from her lateral tarsorrhapy, despite
adequate corneal protection.

lowering the upper lid, raising the lower lid, medial and
lateral closure (Figures 5 and 6).

Upper lid: In the upper lid, when there is no lid
retraction, good closure and an improvement in the
quality of the blink can be achieved with gold weight
insertion.***! This is the most commonly performed
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Figure 6 The lateral tarsorrhapy was reversed and the upper
lid lowered to decrease the palpebral aperture.

Figure 7

Figure 8 Trial of gold weight.

Figure 9 Complete eyelid closure post gold weight inser-
tion—there is partial erosion of the gold weight.

surgery for facial nerve palsy* (Figures 7-9).
Complications of infection, allergic reaction, and
extrusion can occur, but have been found to be
infrequent.® It is equally effective in the early as the later
stages, with the advantage that if nerve function
improves the weight is easy to remove.> Other methods
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for producing a mechanical blink include palpebral
springs (Figure 10),* periocular silicon slings,*® and
facial slings.

Lid retraction: Lid retraction is a common sequelae of
facial paralysis conventionally thought to be due to the
unopposed action of the levator; however, recently, there
has been a suggestion that thixotropy (crossbridge
formations between actin and myosin filaments causing
stiffness of the levator muscle) may play a part.”” Lid
retraction must be addressed prior to considering lid
loading. There are numerous procedures available for
lowering the upper lid and the choice will depend on the
amount of retraction. Muller’s muscle excision® is
sufficient to treat 1-3 mm of retraction, but with larger
amounts retractor recession transconjunctivally® or with
an anterior approach (levator recession*® or myotomy),
with or without a spacer material like sclera, fascia or
treated dermis, may be required.*’** The disadvantage
with a posterior approach is the postoperative raising of
the skin crease. The success of the anterior approach can
be augmented with the use of adjustable sutures.*

Lower lid: When addressing problems of the lower lid,
the choice of surgical procedure will depend on the
degree of laxity or ectropion and on the state of the
medial and lateral canthal tendons. Also, because of the
progressive laxity and stretching of permanently
paralysed tissues, a series of different procedures may be
required over time.

In practice, merely lengthening the lower lid retractors
is not very effective, and increased support to raise the
lower lid can be achieved by a combination of medial
and lateral canthoplasties (see below). Where there is
significant lower lid retraction, this can be combined
with insertion of a spacer (tarsus, hard palate, auricular
cartilage).*® In cases of marked tissue atrophy, an
autogenous fascial sling can be threaded hammock-like
through the entire length of the lid, anchored by fixation
to the medial canthal tendon and the lateral orbital
periosteum, to achieve adequate lower lid elevation.

Figure 10 Upper lid palebral spring.



Lateral: Permanent lateral tarsorrhaphy, because of its
poor cosmesis and sometimes ineffectuality, has largely
been superseded by the lateral canthal sling.*”** This
process of attaching a tarsal strip to the lateral orbital rim
has the advantage that it can be augmented by inserting
the strip higher on the rim to assist in tear drainage or
combining it with a small lateral tarsorrhapy if the
horizontal aperture needs to be shortened.*” The
lateral canthal sling is also frequently combined
with a procedure to close the medial canthus (Figures 11
and 12).

Medial: The medial palebral aperture can be closed in
several ways—depending on the laxity of the medical
canthal tendon. A punctual ectropion can be treated with
a medial canthoplasty® or a medial tarsal strip.”* Where
there is significant tendon laxity, a deep periosteal
Royce-Johnston suture (personal communication)
(Figures 13 and 14) or a medical wedge excision® could
be used.

Figure 11

Facial nerve palsy
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Epiphora
Reflex tearing from dry eye

This could be improved by reduction of the palpebral
aperture and improvement of lid closure.

Paralytic/secondary cicatricial ectropion

A paralysed orbicularis impairs lacrimal pump
function. Doane’s>® slow-motion films have shown that,
during a normal blink, the upper lid moves down and
nasally, with a corresponding nasal and horizontal
excursion in the lower lid, which creates a partial
vacuum to facilitate flow through the lacrimal system.
This nasal twist is demonstrated to be absent in cases of
facial nerve palsy.>* An increase in lid laxity exacerbates
the functional epiphora. An ‘enhanced’ lateral tarsal strip
can be undertaken to facilitate tear drainage.

Figure 12

Figure 11 & 12 Pre- and post-lateral canthal sling and medial canthal Royce-Johnston suture.

15 j
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Figure 13

Figure 14

Figure 13 & 14 The Royce-Johnston (R]) suture. A double-armed 5/0 prolene passed from the tarsal plate, using a large-diameter free
surgical needle supero-medially towards the periosteum of the posterior lacrimal crest. The suture ends were brought out through the

skin, tied and buried.
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Dacryocystorhinostomy and Jones tube insertion may be
appropriate to decrease the resistance to tear outflow.

Hypersecretion/faberrant innervation of lacrimal gland

Crocodile tears/gustatory lacrimation results from the
misrouting of postganglionic parasympathetic
secretomotor fibres. This hypersecretion can be
successfully treated with botulinum toxin injections.®

Facial hyperfunction

Synkinetic movements secondary to aberrant
regeneration may occur. Typical movements include
blinking with oral movement (mimicking jaw winking),>®
intermittent ptosis (eyelids close when the mouth is
closed from misdirection of fibres for the orbicularis oris
into the orbicularis oculi) (Figures 15 and 16) and facial
spasm with eyelid closure. In our experience, these
synkinetic movements respond well to botulinum toxin,
with only very low doses required due to the
denervation hypersensitivity. Facial hyperfunction
secondary to aberrant regeneration must be
distinguished from hemifacial spasm, which is classically

Figure 16 Exacerbation of the ptosis due to aberrant regenera-
tion resulting in co-contraction of orbiculari oris & oculi.

caused by compression of the facial nerve, by an adjacent
artery, which may also result in facial weakness.

Peri-ocular cosmesis

After correction of the upper and lower lid retraction
with appropriate reduction of the palpebral aperture,
correction of paralytic ectropion, a patient’s cosmesis
may further be improved by soft tissue repositioning.
This includes correction of brow ptosis either via

a direct approach (excision of an ellipse of skin,
orbicularis, and frontalis muscle with fixation of

deep tissues with nonabsorbable sutures to the
periosteum just above the brow), an internal brow

lift (where the brow tissues are anchored to the

brow periosteum usually via an upper lid blepharoplasty
approach) or an endoscopic approach (with a
subperiosteal plane of dissection with elevation of the
soft tissues on its periosteal pedicle anchored with
skull fixation screws). This may be sufficient to
correct the upper lid redundancy but, in cases of

Figure 15 Right aponeurotic ptosis in a patient with previous blepharoptosis (secondary to aberrant innervation or
facial nerve palsy. excessive lid skin), blepharoplasty combined with
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levator surgery may be appropriate. These procedures,
however, should be confined to patients with no

signs of corneal exposure, and we advise conservative
skin excision as brow and blepharoptosis contribute

to corneal protection. Rehabilitation of the mid-face
may be helped by the SOOF (suborbicularis oculi fat
pad) lift.>”=>

Facial physical therapy

The basic aim of facial rehabilitation is facial symmetry at
rest and when facial expressions are being performed.
The patient practises appropriate timing and extent of
muscle contraction on the affected side to match the
expression of the unaffected side of the face. These
exercises may be enhanced using surface EMG
biofeedback,®® and may be particularly useful for
disfigurement from facial synkinesis.®'

Facial reconstruction and reamination

If there is little likelihood of spontaneous recovery of
facial function, the patient should be counselled
regarding general facial reanimation. The procedures
available may provide static support, increased tone at
rest or some degree of voluntary facial movement.
However, most of these procedures address lower face
deformity with little improvement in voluntary blinking;
so ophthalmic rehabilitation should be undertaken
regardless of whether a general facial procedure is
planned.

Temporalis muscle transfer

The temporalis muscle tendon is utilized to provide
eyelid closure via CN V innervation, with the patient
making a chewing/clenching motion. An encircling sling
fashioned from the fascia is tunnelled subcutaneously
from the lateral to the medial canthus in the upper and
lower lids. This procedure can be used in patients with
chronic facial nerve palsy, who are not candidates for
facial nerve-transfer procedures. This procedure is also
extremely effective in improving mouth function.®?

Microneurovascular free flap transfer

Microneurovascular muscle transfer is generally
indicated if the patient desires dynamic facial
reanimation, particularly the restoration of involuntary
emotional facial expressions. This procedure is useful in
the absence of distal facial nerve fibres or motor end-
plate function, with a large soft tissue defect in the cheek
and where other dynamic reanimations have not been
successful. The most commonly used free flaps are
gracilis, latissmus dorsi, and inferior rectus abdominus.

Facial nerve palsy
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Figure 17 Post hypoglossal-facial anastomosis. There is little
sign of facial weakness at rest.

Figure 18 Post hypoglossal-facial anastomosis. Weakness of
eyelid closure with lagophthalmos.
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Figure 19 Post hypoglossal-facial anastomosis. Full eyelid
closure is achieved when the patient moves his tongue to the
contralateral side.

The neurovascular pedicle is anastomosed with the facial
nerve, artery, and veins of the normal unaffected side of
the face.®®

Suspension procedures

A static autogenous fascia lata sling may be used to
pull the lip and face upward towards the zygomatic arch.
The fascial strips are threaded through the muscles of the
mouth with a Wright's fascial needle, and tied tightly on
the zygomatic arch. Alternatively, the sling may be
passed around the masseter muscle to achieve some
degree of dynamic reanimation.®* Experience with
nonautogenous® materials has been less favourable.

Nerve substitution

The most effective facial reanimation technique is
direct repair of the facial nerve with an end-to-end
anastomosis (direct neurorrhaphy). Where this is not
possible, the facial hypoglossal anatomosis is one of the
most popular methods of reconstructing the facial nerve
after proximal injury near to the brain stem (Figures 17—
19). Conventional methods involve performing a partial
hypoglossal nerve section and an interpositional nerve
graft to bridge the gap between the two nerves. More

corneal exposure?

hN

Al

recovery likely? persistent periocular brow lift
epiphora? cosmesis SOOF
lubricants ' ;
botulinum toxin
temporary tarsorrhaphy upper lid retraction? @ poor closure
v \/ A
<3mm
Mullerotomy aberrant DCR +/-
> 3mm paralytic lower lid regeneration? Jones tube
levator recession +/- gold weight ectropion?
spacer

Medial canthoplasty

Vi

Vi

+ lateral canthal sling

marked MCT laxity

medial wedge excision

botulinum toxin
R J suture

Diagram 1 Schemata for the ophthalmic management of facial palsy.
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recent indirect techniques include end-to-side
anastomosis without sectioning the hypoglossal nerve
resulting in decreased likelihood of hemiglossal atrophy
and its sequelae. Reanimation is generally achieved more
successfully in the lower face, and many patients achieve
functional adaptation of not needing to think about
moving their tongue to animate their face. Lacrimal
function is not restored. Other possible anastomosis
include the spinal accessory/facial anastomosis, where
movement of shoulder causes facial contraction.

Summary

The ophthalmologist must recognize and treat any
underlying causes of facial palsy. The main priority is to
ensure adequate corneal protection. The medium to long-
term management consists of treating epiphora,
hyperkinetic disorders secondary to aberrant
regeneration and poor cosmesis (Diagram 1). Where
general facial re-animation is desirable, the patient
should be referred appropriately.
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