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Abstract

Introduction: Surgical procedures involving the temporomandibular joint (TMJ)) are frequently
associated with nerve injuries and subsequent dysfunctions. Considering that traumatic peripheral
nerve injuries may resolve slowly and their prognosis is generally unpredictable, the current
study aimed to report a clinical case in which both motor (affecting the temporal and zygomatic
branches of the facial nerve) and sensory dysfunctions (affecting the auriculotemporal nerve of
the trigeminal nerve) following TMJ surgery were effectively treated by using photobiomodulation
therapy (PBMT).

Case Report: PBMT sessions, involving a total of 30 facial points, were administered twice a week
for 10 weeks. The following parameters were utilized: wavelength of 808 nm, energy density of
75 J/cm?, power output of 100 mW, total energy of 3 J, and duration of 30 seconds per point. A
considerable improvement in both facial asymmetry and muscle function was achieved within 5
weeks, along with a total restoration of cutaneous sensitivity. By the 10th week of PBMT, the facial
movement dysfunction was completely resolved.

Conclusion: According to the current case, PMBT seems to be an effective intervention to manage
motor and sensory nerve dysfunctions following TMJ surgery.
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Introduction

The main surgical procedures in the temporomandibular
joint (TM]J) related to complications are categorized
into three major groups: arthroscopic surgery,
open arthroplasty, and total joint reconstruction.'
Undesirable events, while infrequent, should not be
disregarded,” and their etiology can be attributed to
anatomical, neurovascular, infectious, autoimmune, or
biomechanical factors. Although meticulous surgical
planning and technique are strongly suggested to mitigate
complications of TM]J surgery, a thorough understanding
of early identification and therapeutic management is
also crucial.!

Preserving the functional integrity of the facial nerve
is a critical determinant of success in TM] surgery, as it
is inherently susceptible to injury during the procedure.’
Morphofunctional damage to its branches may manifest
as either permanent (disruption during incision or
dissection) or transient conditions (compression and
stretching during tissue retraction or even edema-
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induced neuropraxia).! Although reported rates of nerve
complications range from 1% to 55%, they are generally
temporary and resolve within a maximum duration of 6
months.? Clinically, impaired facial nerve function may
affect emotional expression, result in functional deficits,
and lead to cosmetic deformities* due mainly to weakness
in the forehead region.’

TM]J surgery may also potentially damage certain
branches of the trigeminal nerve, particularly those
from the mandibular division which provide sensory
innervation to the face and mouth.** A study revealed
that 23.4% of patients who underwent TM] arthroscopy
surgery experienced numbness in the distribution of the
auriculotemporal nerve for some months. Moreover,
3.6% of the patients also presented transient dysfunction
affecting both inferior alveolar and lingual nerves.”

Microsurgical nerve repair (ie., direct repair with
epineural microsutures) has been the gold standard
surgical treatment for severe axonotmesis and neurotmesis
injuries for more than 50 years.® The clinical outcomes,
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however, are dependent upon a series of factors such as
the type and location of injury/repair, surgical technique,
time from the injury, and patient comorbidities. In recent
years, non-surgical therapies, traditionally regarded
as supplementary to surgery and adjunctive to the
reinnervation process, have garnered attention due to
their potential to enhance nerve regeneration. Recently,
studies have yielded promising results through the
use of a series of interventions and therapeutic agents
such as electrical and magnetical stimulation, exercises,
acupuncture, photobiomodulation therapy (PBMT),
growth factors, cell sources, bioscaffolds, and many other
substances.’

Most evidence of peripheral nerve regeneration and
functional restoration by the use of PBMT has come from
in vitro and animal model studies,” and only a limited
number of studies in humans are available (mainly
involving the median and ulnar nerves)." Considering
that traumatic peripheral nerve injuries may resolve
slowly and their prognosis is generally unpredictable,"
the current study postulated that PBMT would accelerate
the recovery of nerve dysfunctions. The rationale is that
such laser therapy is considered a non-invasive, safe,
painless, and cost-effective therapeutic modality’? with
a proven capacity to modulate certain events of the
inflammatory response and to promote tissue healing.**!*
For that, we herein present a comprehensive clinical case
in which motor and sensory dysfunctions resulting from
TM]J surgery were effectively treated by using PBMT.

Case Report

A 43-year-old female patient presented for a consultation
with an oral and maxillofacial surgeon due to intermittent
pain in the TMJ (right side) during mouth opening and
closing, as well as limited mouth opening with deviation
to the affected side and joint noises. Additionally,
she reported constant tinnitus and severe episodes of
headaches. The patient did not have any systemic disease
and was not taking any medication.

A TMJ magnetic resonance imaging examination was
requested, and it revealed bilateral findings oflittle clinical
significance, such as mild disc displacement (medial) with
reduction, mild joint effusion, and early degenerative
joint disease. However, the presence of a lobulated “cyst-
like” lesion of approximately 1 cm associated with the
right mandibular head was also identified (Figure 1A-C).

The patient was diagnosed by using the Taxonomic
Classification from the Diagnostic Criteria for
Temporomandibular Disorders (DC/TMD) for Clinical
and Research Applications," and conservative therapies
were proposed as the initial treatment approach (occlusal
splint, physiotherapy, cognitive-behavioral therapy,
and pharmacological agents). As there was no clinical
improvement in the symptoms of the joint condition
within some weeks, the surgical excision of the lesion
(diagnostic hypothesis: synovial cyst) was proposed
under general anesthesia.

A solution of lidocaine with epinephrine was locally
administered, and the endaural approach was initiated
with an incision contouring the lateral aspect of the
tragus, along the avascular portion anterior to the
external auditory meatus. Sharp dissection was directed
anterosuperiorly and slightly medially towards the
zygomatic arch and then extended to the joint. Surgical
retractors were positioned without exerting excessive
traction on the tissues to provide an adequate view of the
surgical field. Hemostasis, when necessary, was achieved
by electrocoagulation.

The joint lesion was easily identified due to its
somewhat superficial (lateral) position and clinical
features (i.e., coloration and texture) (Figure 2); however,
it fragmented into numerous tiny specimens during the
excision. This fact hindered subsequent histopathological
analyses, and a definitive diagnosis of the lesion could
not be achieved. Finally, multiple-layer wound closure
was performed and oral medications including a non-
steroidal anti-inflammatory, a steroid, an antibiotic, and
an analgesic, were prescribed for up to seven days.

Figure 1. Nuclear Magnetic Resonance Examination of the Temporomandibular Joint (Right Side) showing a “Cyst-like” Lesion of Approximately 1 cm. (A)
A sagittal DP-weighted image: note the lesion at the tip of the red arrow. (B) A coronal DP-weighted image: note the lesion at the tip of the red arrow. (C) A

sagittal STIR T2-weighted image: note the lesion at the tip of the red arrow
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Figure 2. Excision of the Lesion Through Temporomandibular Joint Surgery
With an Endaural Approach

Within 14 days, the patient had no complaints
regarding TM] dysfunction but presented a persistent
dysfunction of the muscles in the upper third of the
right face, resulting in significant facial asymmetry at
rest and minimal observable movements during some
facial expressions (Figure 3A-C). Incomplete eye closure
was also noted, leading to mild ocular discomfort
characterized by dryness and itching. Although the
specific type and severity of nerve damage could not be
objectively determined through electrodiagnosis studies
dueto economic constraints, the House-Brackmann Facial
Nerve Grading System revealed severe dysfunction.'
Furthermore, complete loss of sensation in the right pre-
auricular and temporal regions was reported.

Motor dysfunction affecting both the temporal
and zygomatic branches of the facial nerve (motor
component, VII cranial nerve) and sensory dysfunction
affecting the auriculotemporal nerve of the trigeminal
nerve (neurosensory component, V cranial nerve) were
therefore diagnosed. As the patient no longer exhibited
postsurgical edema and showed no improvement in
nerve functions, the clinician attributed the neuropathies
to traumatic injuries during the TM]J surgery.

For the management of both nerve dysfunctions, it was
proposed to conduct a minimum of 20 PBMT sessions
over 10 weeks (twice a week). For that, a continuous wave
InGaAlIP diode laser device was used, and the following
parameters were applied: wavelength of 808 nm, energy
density of 75 J/cm?, power output of 100 mW, total energy
of 3 J, duration of 30 seconds per point, and 30 facial
points (Table 1). The irradiation points were based on
the anatomical facial areas corresponding to each injured
nerve (Figure 4). The handpiece was held perpendicular
to the skin surface and applied in contact mode.

A rapid improvement was observed in both facial
asymmetry and muscle function within 5 weeks

Figure 3. The Clinical Course of Muscle Movement Dysfunction. (A-C)
Initial clinical presentation (14 days after surgery): at rest (neutral) and in
function. Note a marked dysfunction of the muscles in the upper third
of the right face. (D-F) 5 weeks of photobiomodulation therapy: at rest
(neutral) and in function. Note a partial improvement in the dysfunction
of the muscles in the upper third of the right face. (G-I) 10 weeks of
photobiomodulation therapy: at rest (neutral) and in function. Note a total
recovery of muscle movements in the upper third of the right face

(Figure 3D-F), along with a total restoration of cutaneous
sensitivity that no longer caused discomfort to the patient.
The House-Brackmann Facial Nerve Grading System'
revealed moderate dysfunction.

By the 10th week of PBMT, the muscle movement
dysfunction was completely resolved,'® and the patient
reported no further complaints (Figure 3G-I). Therefore,
the laser treatment was no longer necessary and could be
discontinued.

Discussion
The present paper presented a case in which twice-weekly
PBMT sessions were highly effective in restoring muscle
function and cutaneous sensitivity after TM]J surgery with
an endaural approach. What makes this case exceptional
is a relatively swift resolution of both nerve dysfunctions,
which typically require several months for recovery.’’
Furthermore, to the best of our knowledge, no other
paper with a similar approach has been published so far.
Modern approaches employed in open TM]J surgeries
have primarily focused on minimizing facial nerve
damage.’ The endaural, favored as the first-line option for
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Table 1. Information About the Laser Device and Irradiation/Treatment
Parameters

Specifications Information

Manufacturer MMOptics® Ltda

Model identifier Twin Flex Ill Evolution

Number of emitters One
Emitter type InGaAlIP
Beam delivery system Fiberoptic
Type of laser Diode
Operation mode Continuous
Center wavelength 808 nm
Exposure duration 30s
Delivery system Optical fiber
Energy density 75 J/em?
Energy per point 3)

Number of points irradiated 30 points
Total radiant energy 90 )

Peak radiant power 100 mW
Average radiant power 100 mW
Focus spot area 0.04 cm?
Beam spot size on the target 0.04 cm?
Irradiance on the target 2.5 W/cm?

Application technique Skin contact

Beam divergence No

TM]J access by some experts,”” incorporates an incision
design with specific dissection planes that theoretically
avoids damage to all the main branches of the facial nerve.
Furthermore, this approach provides excellent posterior,
lateral, and anterior access to the joint, with the resulting
scar positioned behind the tragus.’

Despite all the suggested benefits of the endaural
approach and the low rates of facial nerve paresis reported
by some,> we faced important nerve damage in the
current case. In a retrospective study investigating TM]
arthroplasty using the same approach, 58.3% of patients
(or 56.4% of the surgical procedures) exhibited signs of
facial nerve injury, most affecting either the temporal
branches or the temporal and zygomatic branches
concomitantly. It was also reported that only 3 of the 22
TM]J surgeries resulted in persistent signs of facial nerve
weakness within 6 months.” These findings underscore
the importance of the laser treatment proposed herein.

In the current case, we also managed the
auriculotemporal nerve disorder, in which the resolution
occurred over a relatively shorter period in comparison
with facial nerve dysfunction. Although it is poorly
reported following open TM] surgeries probably because
its neurosensorial nature is considered a minor sequela,
high rates are related to TM]J arthroscopy procedures, and
cutaneous numbness may persist for up to three months.”
Another aspect of concern when the auriculotemporal

Figure 4. Photobiomodulation Therapy: 30 Facial Irradiation Points Used
for the Management of Motor and Sensory Disorders

nerve is damaged is auriculotemporal syndrome (or Frey
syndrome), a rare condition characterized by sweating
and flushing in the preauricular area triggered by
mastication or salivary stimulation'® in patients submitted
to some surgical procedures in the region, including TMJ
surgeries."”

Even though the present report provides encouraging
findings, the underlying mechanisms of PBMT in
facilitating the morphofunctional recovery of peripheral
nerves remain unclear. It is important to highlight that
the majority of available studies are in vitro or employ
animal models, while the limited human studies involve
small patient cohorts and encompass different nerves and
types of injury. Likewise, the highly heterogeneous light
parameters used in the studies such as total energy, power
density, and type of wavelength, restrict the clinical
applicability of PBMT.

Nevertheless, in general, PBMT is believed to
present immediate protective and anti-inflammatory
effects (reducing edema and scar tissue formation and
increasing axonal metabolism), stimulate tissue healing
(cell proliferation, cell migration, lower cell death rates),
and affect mitotic activity (resulting in a faster nerve
regeneration process).'! PBMT has also been proposed to
contribute to an increase in the axonal growth rate, the
thickness of myelin sheaths,” and fiber sprouting,’ and
to prevent or decrease degeneration in the corresponding
motor neurons of the spinal cord.”

Molecular studies have shown that laser irradiation
is related to elevated immunoreactivities of growth-
associated protein-43 (GAP-43) in the early stages of rat
sciatic nerve regeneration,? and it also upregulates alpha-
calcitonin gene-related peptide (CGRP) mRNA expression
in the facial motor nuclei after axotomy.” These findings
may support the theory that PBMT enhances the rate of
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nerve regeneration, target reinnervation, and neuronal
survival of the axotomized neuron.?**

Conclusion

According to the current case, PBMT seems to be an
effective intervention to manage motor and sensory
dysfunctions following TM] surgery.
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