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Etiology, evaluation, and management of facial nerve trauma

Ayman T. Bukhsh'*, Talal N. Alosaimi?, Lujain Q. Alnamami?, Yousef M. Alziyadi,
Wiam M. Ahmed®, Areej A. Alsanad®, Abdulaziz A. Alanazi’, Sarah A. Gashlang,
Ghaida G. Aljohani®, Ahlam S. Almuwallad®, Salem H. Algahtani®®

!Department of Maxillofacial Surgery, King Abdul Aziz Specialist Hospital, Taif, Saudi Arabia
2Primary Health Care, Thar General Hospital, Najran, Saudi Arabia

3Awaldent Medical Complex, Abha, Saudi Arabia

“Muhayil Specialized Dental Center, Muhayil General Hospital, Asir, Saudi Arabia

°College of Dentistry, Taibah University, Medina, Saudi Arabia

®Namira General Hospital, Al Qunfudah, Saudi Arabia

College of Dentistry, Prince Sattam Bin Abdulaziz University, Riyadh, Saudi Arabia

8Department of Maxillofacial Surgery, Specialized Dental Center, Najran, Saudi Arabia

°College of Dentistry, Umm Al-Qura University, Mecca, Saudi Arabia

ODepartment of Dentistry, Al-Kharj Military Industrial Corporation Hospital, Al-Kharj, Saudi Arabia

Received: 04 December 2022
Accepted: 19 December 2022

*Correspondence:
Dr. Ayman T. Bukhsh,
E-mail: dr. Ayman_Bukhsh@hotmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

A typical presenting concern in general practitioners' offices, emergency rooms, otolaryngology, and neurology
departments are facial nerve paralysis. Penetrating injury to the facial nerve, especially iatrogenic damage, is one of the
most frequent traumatic reasons of facial paralysis. The facial paralysis that results from blunt trauma that crushes the
nerve frequently appears as an incomplete or delayed paralysis. The affected part of the nerve will determine how the
injury manifests clinically. For adequate patient counseling with respect to prognosis and management, accurate
diagnosis of facial nerve palsy must be achieved. The most often employed standardized instrument for determining the
level of facial weakness is the House-Brackmann 6-grade instrument for facial nerve activity. The greatest success
chances for reanimation occur in cases of a recent, sudden nerve transection i.e., less than 72 hours, where the nerve is
quickly identified and repaired using direct coaptation or interposition grafts. The primary strategy of care is
surveillance in situations with facial nerve paralysis where it is known that the nerve is physically intact such as blunt
force trauma with incomplete or delayed complete paralysis. Neurological, muscular, static, and facial plastic treatments
are some examples of facial reanimation approaches.
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INTRODUCTION

A typical presenting concern in general practitioners'
offices, emergency rooms, otolaryngology, and neurology
departments are facial nerve paralysis. Based on whether
or not planned iatrogenic traumas (such radical
parotidectomy for oncological resection) are deemed
"trauma," trauma contributes to 6-27% of all facial nerve

palsies.! Surgical removal of malignancies, temporal bone
fractures, and penetrating injury to the facial nerve,
especially iatrogenic damage, are the most frequent
traumatic reasons of facial paralysis.'? Because the facial
nerve is involved in so many everyday activities, facial
paralysis has an impact on patients' quality of life.® Facial
nerve palsy can result in  ophthalmologic,
otologic, rhinologic, gustatory, and speech ramifications in
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addition to the psychological impact of decreased facial
expression.

Keratopathy is one of the ophthalmologic effects of poor
lacrimation, ectropion, and epiphora, and if it is not
identified and treated promptly, it might inevitably lead to
blindness. Hyperacusis and partial external auditory canal
numbness are otologic outcomes. Nasal blockage can
result from inadequate muscle support for the nasal valve.
Injury to the chorda tympani branch of the facial nerve can
cause dysgeusia, whereas effect on the perioral muscles
can cause changed articulation and oral incapacity.*

METHODOLOGY

This study is based on a comprehensive literature search
conducted on 04 December 2022, in the Medline and
Cochrane databases, utilizing the medical topic headings
(MeSH) and a combination of all available related terms,
according to the database. To prevent missing any possible
research, a manual search for publications was conducted
through Google Scholar, using the reference lists of the
previously listed papers as a starting point. We looked for
valuable information in papers that discussed the
information about etiology, evaluation, and management
of facial nerve trauma There were no restrictions on date,
language, participant age, or type of publication.

DISCUSSION

The most common secondary cause of penetrating trauma
to the extratemporal side of the facial nerve is transection
of the facial nerve following soft tissue injury to the face
(such as a knife and gunshot wounds). The facial paralysis
that results from blunt trauma that crushes the nerve
frequently appears as an incomplete or delayed paralysis.
The affected part of the nerve will determine how the
injury manifests clinically. Upper and lower facial
paralysis results from injury to the face nerve's primary
trunk. The capacity to move that part of the face will be
impaired by trauma to the muscles or the pes anserinus
itself. There have been several cases reported of facial
nerve trauma leading to facial paralysis.>* In addition to
penetrating trauma to the extratemporal aspect of the facial
nerve, these consist of basilar cranial fracture (temporal
bone, predominantly), birth injury (most often with forceps
delivery), pathological reasons (typically while tumor
excision but also while facial or mastoid surgery), bariatric
trauma (typically from scuba diving or airplane travel) and
lightning bolt.

For adequate patient counseling with respect to prognosis
and management, accurate diagnosis of facial nerve palsy
must be achieved. The most often employed standardized
instrument for determining the level of facial weakness is
the House-Brackmann 6-grade instrument for facial nerve
activity.>6 However, this scale falls short when it comes to
describing facial paralysis that is restricted to a certain
facial distribution. The Terzis-Noah, Burres-Fisch,
Nottingham, and Sunnybrook scales are additional types of

scales.”1% The state of the upper, middle, and lower face's
movements should be carefully assessed and documented,
along with facial nerve activity. Eyelid closure, lower lid
laxity, brow height, as well as visual acuity, the occurrence
of the Bell phenomenon, and corneal irritation, should all
receive special attention. In addition to general symmetry,
nasal valve collapse and oral competence are significant
functional factors. Dysgeusia and total facial paralysis are
possible outcomes of injury to the intratemporal section of
the facial nerve. Due to trauma to the preganglionic
parasympathetic fibers which supply the lacrimal gland
and are conveyed in the greater superficial petrosal nerve,
injury to the geniculate and close to this area might cause
a reduction in lacrimation. Hyperacusis in the impacted ear
may come from injury to the nerve close to where it leaves
the brain to travel to the stapedius.

Management
Principles of management

The greatest success chances for reanimation occur in
cases of a recent, sudden nerve transection (less than 72
hours), where the nerve is quickly identified and repaired
using direct coaptation or interposition grafts. Finding the
cut ends for a delayed surgery is advised if the patient's
condition prevents reanastomosis, for instance an infected
field. Itis preferable to use a nerve crossover graft (such as
the hypoglossal nerve) or cross-face graft when the
proximal terminus of the nerve is inaccessible. Neural
procedures are less probable to be successful in achieving
facial movement if the distal nerve is unavailable and/or if
there has been a prolonged denervation trauma. In these
cases, muscle transposition approaches will be required.
Muscle that receives no cerebral stimulation experiences
denervation atrophy, which typically reaches its peak at
three years of age. The primary strategy of care is
surveillance in situations with facial nerve paralysis where
it is known that the nerve is physically intact (such as blunt
force trauma with incomplete or delayed complete
paralysis). A baseline of six months but no more than two
years should be allowed for the observation period. By 12
months, most patients should start to show symptoms of
reinnervation if healing is to take place. EMG might be
helpful in this situation. After two years, there is a higher
likelihood that denervation atrophy will occur, obviating
the possibility of using neural procedures. Neurological
(e.g., direct anastomosis, crossover grafts, free tissue
transfer), muscular (e.g., temporalis tendon transfer,
temporalis transposition, masseter transposition), static
(e.g., slings, upper eyelid gold weight), and facial plastic
treatments are some examples of facial reanimation
approaches (e.g., brow-lift, face-lift). The biggest
likelihood of mobility and alignment comes from neural
approaches. Movement and alignment can be achieved via
muscular procedures; however, they do not produce as
good of outcomes as neural approaches. Improved
symmetry and corneal protection are achieved through
static and face plastic treatments. As an emergency
management strategy for maintaining vision and lessen
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ocular problems such epiphora, dryness, ectropion, corneal
eroding, and loss of vision, these operations are frequently
carried out in tandem with other procedures. Mentioned
below are neural techniques to consider in the acute
management of facial nerve injury.

Neural techniques
Direct anastomosis

The greatest chance for nerve functionality to restore is
with direct end-to-end ligation of the distal and proximal
parts of the transected facial nerve. Procedures for coapting
the terminals of the nerve employing 9-0 or 10-0 nylon
sutures have been documented for both epineurial and
perineurial suture repairs. An epineurial repair is simpler
to carry out and has had positive outcomes. Although
surgery takes longer and is more challenging to complete,
perineurial restoration of the specific fascicles has the
ability to decrease synkinesis and mass facial movement.
Given that these nerve branches only have a small number
of fascicles, it may be helpful in cases of more proximal
injury. Any procedure used must be tension-free in order
to avoid scar tissue formation and fibrosis at the
anastomotic site. Numerous alternative and supplemental
approaches have been devised in an attempt to enhance
facial nerve surgery and healing. In the healing of neural
gaps, nerve conduits provide an alternate solution to nerve
transplants. These synthetic grafts give the anastomotic
site protection and structural support while directing axon
regrowth.'"*3 Technically, conduits prevent fibrosis, the
development of neuromas, and responses to foreign bodies
by segregating the nerve terminals during regeneration.4
Conduits are now designed thanks to technical
advancements to enable the diffusion of several
neurotrophic and neuroprotective substances.***2 There are
no linked donor site complications with neural conduits, in
contrast to nerve grafts.®> A fibrin glue may be used to
restore the facial nerve without the need of sutures.
Particularly in small surgical spaces like the internal
auditory canal and the cerebellopontine angle, it is simpler
and takes less time.*617 A fibrin adhesive might also reduce
the occurrence of a foreign body reaction.’”'® According
to studies, fibrin glue performs equally well in surgical
procedures on the cerebellopontine angle and the temporal
bone as suture does.'%!" Despite the paucity of research on
fibrin adhesive for distal anastomoses, fibrin adhesive may
in some circumstances be a viable choice for facial nerve
restoration. According to a new analysis by Cho et al in an
animal model, suture repair combined with neural
generated mesenchymal stem cells and platelet-rich
plasma facilitates a quicker and more thorough recovery of
facial motion than suture anastomosis itself.

Cable (interposition) graft

The best method for restoring facial motion when a
tension-free treatment is not a possibility is a cable nerve
transplant. The two most frequently used nerves are the
sural nerve and the great auricular nerve (C2, C3). Both

have appropriate axon lengths, are easily accessible, and
have little donor insufficiency. The great auricular nerve,
which gives feeling to the skin of the posterior auricle, can
be seen leaving the body at Erb's point, just beneath the
sternocleidomastoid muscle. The nerve has a diameter and
fascicular pattern similar to the facial nerve and has a
harvestable length of 7 to 10 cm. The sural nerve runs
posterior to the lesser saphenous vein at the lateral
malleolus and is comprised of the medial branch of the
sural cutaneous nerve and the peroneal communicating
branch of the lateral sural cutaneous nerve. The harvestable
length ranges from 35 to 70 cm and comprises a variety of
branch sites that are perfect for anastomosing to different
branches of the facial nerve.? Additionally classified as a
donor nerve, the medial antebrachial cutaneous nerve is a
good contender for an interposition graft due to its
branching structure and width.2%%

Crossover grafting

It is feasible to use additional cranial nerves (crossover
grafts) to supply the distal terminus of the face nerve when
the proximal facial nerve is unavailable. To guarantee
undamaged distal motor endplates, the best time to apply
these techniques is between six months and two years. The
benefit of crossover grafts is that they can reinstate facial
motion by utilizing a motor nerve. Substantially more mass
movement and synkinesis than direct anastomosis or
interposition are disadvantages. In addition, the patient
needs to develop the ability to move his or her face by
sticking out their tongue (hypoglossal-facial crossover),
clenching their jaw (trigeminal-facial crossover), or
shifting their shoulder (spinal accessory-hypoglossal
crossover). The necessity of weakening or sacrificing a
functional cranial nerve is yet another significant drawback
of crossover transplants. The most popular and effective
crossover graft is the anastomosis of the hypoglossal-facial
nerve (HFN). The nerve is the perfect nerve because of
how closely tongue and facial motions are related to each
other and how close the nerve is to the surgical area.??> The
biggest drawback is the accompanying donor handicap,
which includes articulation and swallowing issues as well
as tongue atrophy. The hypoglossal nerve was end-to-end
anastomosed to the facial nerve in the traditional HFN
anastomosis.?? Consequently, tongue atrophy was
widespread and had varying effects on articulation and
swallowing. May et al discuss the application of an
interposition graft with end-to-side and end-to-end
anastomosis to the facial nerve in order to lessen these
consequences.?® In several situations, ipsilateral tongue
atrophy was prevented with only selective hypoglossal
nerve division. In contrast to the traditional approach, they
observed a lower facial response and a prolonged recovery
period. Other accounts of the HFN crossing comprise
longitudinal division of the nerve, end-to-side intrapetrous
anastomosis, end-to-side anastomosis with translocation of
the infratemporal facial nerve, and hemihypoglossal-facial
neurorrhaphy  following mastoid resection.?* The
functional outcomes of these alterations have so far been
encouraging. Owing to the degeneration of the trapezius
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muscle and the less dynamic movement of the face, the
application of the spinal accessory nerve has shown only
modest success and has been generally discontinued in
preference of the HFN transfer.8 The sternocleidomastoid
branching of the spinal accessory nerve can be detached
for anastomosis, as Poe et al. showed, to retain trapezius
activity.?® With the use of this approach, patients were able
to regain some voluntary mobility and facial toning,
according to Griebie and Huff.?®> In an individual with
preoperative hypoglossal dysfunction or numerous cranial
nerve impairments, use of the sternocleidomastoid branch
for a spinal accessory-facial transference can be taken into
consideration as an alternate to the hypoglossal-facial
transfer.?527 Due to its width, length, and position relative
to the facial nerve, the masseteric offshoot of the
trigeminal nerve is an additional choice for crossover
grafts.?2° It can also be utilized as a basic anastomosis or
in combination with other procedures like a cross-face
nerve graft (also known as the "babysitter surgery").*° The
opposite undamaged facial nerve serves as the motor
supply for the cross-face (facial-facial) nerve graft. The
only method that theoretically allows for divisional control
of the face muscles and the potential for spontaneous
expression is this one.?” Traditional cross-face nerve
grafting is carried out in two stages. First, fascicular
branches on the healthy side are severed, and various
interposition grafts (such as the sural nerve) are
anastomosed to these branches. These grafts are delivered
to the face's paralytic side using subcutaneous channels.
Before axon regeneration approaches the last interposition
graft, the second phase is postponed. This is seen when the
individual's healthy side of the face tingles when the
paralyzed side is touched (Tinel sign). The extremities of
the interposition grafts are now anastomosed to the
paralyzed facial aspect, which typically occurs six to 12
months afterwards. While awaiting cross-face innervation,
a "babysitter operation™ utilizing the masseteric branch of
the trigeminal nerve or the hypoglossal nerve can be
carried out to avoid irreparable denervation degeneration.
Pure cross-face nerve grafts alone do not produce
satisfactory esthetic effects for reanimation, but when
paired with the babysitting operation or single-stage free
tissue transfer (e.g., latissimus dorsi), symmetrical and
coordinating motions can be obtained.31:3

CONCLUSION

Patients who suffer from facial nerve injuries can suffer
greatly from mental trauma and disfigurement. Acute
facial nerve damage must be easily diagnosed and treated
by facial plastic surgeons. An appropriate physical
assessment is the first step in the proper management of
abrupt facial nerve injury. The best result will come
through investigation and immediate correction if a full
transection has happened. The capacity of the neural
system and the vitality of the muscular motor endplates are
key factors in care in situations where direct restoration is
impossible, or the damage is persistent. Depending on this,
either static or dynamic methods will be suggested. To
avoid ocular consequences in individuals with a facial

nerve damage, it is crucial to consider eye care in the short
and long run.
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