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Abstract

Orthognathic surgery can correct irregularities of the jaw bones; improve the way the jaws and teeth function and facial and tooth esthetics can be

enhanced to be more esthetically pleasing for the patient.

Prior to and after corrective jaw surgery, orthodontic treatment will be completed to enhance the function and esthetics of the teeth. The successful

use of Photobiomodulation to overcome post-operative pain and accelerate healing with orthognathic surgery is presented in this case report.

Introduction

Many human body parts undergo development with bilateral
symmetry. However, due to biological factors inherent to processes of
development as well as environmental disturbances, perfect bilateral
symmetry is rarely found [1].

The face often presents with a mild degree of asymmetry.
Nevertheless, slight asymmetry, also known as relative symmetry,
subclinical asymmetry or normal asymmetry, ends up being
unperceived by its carriers and everyone around them. It derives from
the fact that the lower and midface develop from the medial and
lateral nasal processes as well as maxillary and mandibular processes,
and despite being intrinsically coordinated, these structures might
imply failure of development or maturation of such embryonic
processes [2].

The etiology of facial asymmetry can be divided into three
components: congenital, developmental and acquired [3, 4]. Facial
asymmetry may be present along with Class I or Class II
malocclusions, but it most commonly occurs in cases with Class III
malocclusions [5, 6].

Depending on the craniofacial structures involved, facial asymmetry
can be classified into - skeletal, dental and functional. Dental factors
mainly include early loss of deciduous tooth, congenital missing tooth
or teeth, and certain habits. Skeletal asymmetry may involve either
one or more bones. Functional asymmetry may result because of
deviation of the mandible due to tooth interferences. Most often there
1s more than one contributing factor. [7]

In a recent study, an Oral and Maxillofacial Surgery (OMFS) research
team at the Faculty of Dentistry of the University of Hong Kong

(HKU) revealed that jaw asymmetry is likely to be a causative factor
of jaw joint pain, and that surgical correction of facial asymmetry is
effective in improving or even curing patients suffering from jaw joint
pain. Patients with facial asymmetry will see a difference in the length
of the left and right side of the jaws, which results in a deviated face
as well as a shifted bite. The asymmetric face not only affects the
facial appearance of the individual but also hinders the eating or

speech function and lowers the patient's self-esteem [8].

Photobiomodulation

One of the mechanisms thought to be responsible for the physiological
effects of Photobiomodulation (PBM), is the absorption of light
photons by cytochrome ¢ oxidase in the mitochondrial respiratory
chain, leading to changes in cellular metabolism. As a result of this
stimulation, production of the intracellular energy source, adenosine
triphosphate (ATP) is increased. It is postulated that more ATP allows
for increased function and metabolism of cells in tissues that are
ischemic, damaged, affected by toxins, or at risk of death. [9]

LEDs have many advantages over lasers for use in PBM, including a
much larger irradiation area due to the use of LED arrays, more
accessible hardware package, and a lower power density with no
safety concerns. [10]. Recent experiments utilizing LED PBM have
shown a similar therapeutic effect as low-level laser PBM [11].
Animal studies have shown the ability of PBM to accelerate the
healing of autologous [12] and xenograft [13] bone grafts in rat skull

surgical defects.
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PBM Implant device The intraoral photobiomodulation LED device used in this case was PBM Implant manufactured by PBM Healing

International (PBM Group of Companies, Hong Kong). (Figure 1)

Figure 1: PBM Implant device untilized in the treatment of the case report patient

PBM Implant LED mouthpiece description and parameters Power
Input: 2.1 V

LED Cores: 46

Wavelength: 625 nm

Current for each LED Core: 30 m Amp

Energy Absorbed over 6 minutes per arch: 130 Joules per segment The
PBM Implant device has an alignment system that allows the patient
to position and fix the array as needed over the relevant surgical
site in the mouth. An external battery powers the device. The PBM
Implant is programmed to deliver the prescribed PBM regimen every
time it is used for 6 minutes. The surgical site is treated three times per
day for the first two weeks post op and then 1x per day until healing has
occurred, the device has been designed for one user only and to allow
the patient to easily treat themselves at home.

Advantages of using PBM therapy include: Decreased pain associated
with surgery Improved bone grafting consolidation Enhanced implant
stability.

Maximize the individual biology to enhance healing

Maintain long-term soft and hard tissue health

Works with any implant system or bone grafting material

The overall orthognathic surgery process is complicated and is a team
effort by the general dentist, oral and maxillofacial surgeon in
collaboration with an orthodontist. The surgery has considerable risks
including blood loss, infection, nerve injury, jaw fracture, relapses of the
jaw to the original position, problems with bite fit and jaw joint pain,
need for further surgery, root canal therapy on selected teeth and loss of a
portion of the jaw.

After surgery there is significant pain and swelling, problems with
eating, adjustment to a new facial appearance and a lengthy period for

healing and recovery for up to 3 - 4 months [14]

Case Presentation

A 17 -year-old female patient reported for orthodontic treatment as a
prelude to jaw surgery to correct a lower jaw asymmetry. There was a
chief complaint of asymmetric jaw relationship and in addition irregular
teeth position, jaw clicking and an unesthetic smile due to the crooked

jaw. (Figure 2 and 3)
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Figure 3: Intraoral symmetric smile preop photos

Patients had a leptoproscopic facial type with mandibular asymmetry.
Facial profile was convex with retrusive chin position and high
clinical FMA. Intraoral findings showed Class II subdivision right
malocclusion with good alignment of upper and lower anteriors, and a

lower midline deviation of 3 mm to right.

There was a bilateral open bite. The patient was first treated with
aligners to correct the tooth and jaw discrepancy, but this was not
successful, therefore she elected to have jaw surgery as well as pre
surgical fixed orthodontics to finalize the detailing of the teeth

positioning for surgical repositioning. (Figure4)

Figure 4: Initial treatment with aligners
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Full medical and dental records were taken and no contraindications to
the planned orthognathic surgery and use of the PBM Implant
photobiomodulation device were noted. Contraindications to the use of
the PBM Implant device include pregnancy and light sensitivity.
Diagnostic records, extraoral lateral

including radiographs,

cephalogram, Panoramic, CT scan, photographs and study models

were taken. In addition, two cephalographs with postero-anterior (PA)
view in centric occlusion and open mouth position were taken to
differentiate between skeletal and dental asymmetry.face bow transfer

was recorded on the patient and transferred onto the articulator to

evaluate the midline shift. (Figure 5)

Figure 5: Mid treatment mounted models using facebow transfer and records with fixed orthodontics in plave

Findings

Photographic analysis revealed non-coinciding midlines with deviation
of the chin towards the right. An open bite was noted bilaterally and a
Class II molar relationship.

Panoramic radiograph showed that the condyle of the left side was
slightly larger than the right side, suggesting mild hyperplasia of the
left condyle.

The lateral cephalometric tracing showed a good anteroposterior
skeletal relationship with a vertical growth pattern.

Face bow transfer indicated the presence of skeletal midline shift,

which was confirmed with the radiographic analysis of PA view
cephalograms in occlusion and in open mouth position.

The analysis of the patient’s facial asymmetry and her desire for a
better esthetic and functional result confirmed a surgical correction of
the facial asymmetry to be completed. (Figure 6) She had a small click
of the joint on opening on the right side TMJ joint which was not
painful. In addition, enhanced surgical healing of the bone, decreased
overall post operative pain and inflammation were to be achieved with
the use of Intraoral photobiomodulation as delivered by the PBM

Implant device.
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Pretreatment ~ orthodontics completed with fixed orthodontics. including alignment of upper and lower anteriors, however she still had
Significant improvement was observed in the patient's dental esthetics an open bite and Class II molar relationship. (Figure 7)

Figure 7: Pretreatment photographs

Fixed orthodontics to finalize aligment of the teeth. (Figure 8 and 9) fixed braces were left intact for use in securing the jaws after the
When the teeth were in the correct orientation for the orthognathic surgery.

surgery her screening was completed and her surgery scheduled. The

Figure 8 & 9: Preoperative surgical fixed orthodontic treatment
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Surgical correction of the mandibular aysemmetry was completed
uneventfully and the patient was provided immediately after surgery

with a PBM Implant device (Figure 10) to use for controlling post

operative pain and swelling and to enhance bone healing. Post-
operative surgical healing instructions were given to the patient along

with instructions for the use of the PBM Implant device.

Figure 10: Intraoral use of the PBM Implant with illumination of the soft tissues by red light.

General Recommendations for use of the PBM Implant device
include:

Deliver the PBM Implant device to the patient prior to completing any
procedure and instruct them on how to use it for their specific
treatment area.

The patient should bring their PBM Implant device with them to all
appointments.

Prior to starting any procedure, which may cause pain, the patient
should use their PBM Implant device for a 6-minute treatment session
using full arch treatment mode. For example, prior to giving local
anesthetic for any procedure, the patient should use their device.

After any procedure is completed, the patient should immediately use
their device for a 6-minute treatment period, either in the office or on
their way home.

The best time to use the device is at the same time each day when the
patient can sit still for the 6-minute treatment period, for example
while commuting to work.

The device should be used 3 x per day, but there should be 8 hours
between treatments as overuse will impede the biological healing
process. This increased frequency is only recommended for the first 2
weeks after treatment.

Post-operative medications including an antibiotic and anti-
inflammatory were given to the patient. She was asked to report back

after 1 week for a post-surgical check. Post operatively the patient

was also asked to complete a VAS form to record the levels of pain
and medication use.

She noted minimal pain with a rating of 2 after the surgery and almost
zero after 2 days of PBM Implant usage. More importantly as she did
not have significant pain, she did not use any analgesic medications
despite undergoing extensive surgery. In addition, in this case, despite a
significant change in jaw position, the treatment was completed
without complaints of maladjustment or pain including
temporomandibular joint pain, which was an effect of the PBM
treatment. The patient continued to use the PBM Implant device for
the healing period of 6 weeks and did not have any significant pain or
discomfort. It was estimated the healing time for her was shortened by
at least 1/3. However, as this was an initial case the timelines were not
refined. In addition, her jaw click resolved after the surgery.
Subsequent cases and monitoring of healing will allow for more
accurate estimation of decreased healing time. However, the lack of
pain and swelling was a sufficient reason for the patient to use the
PBM Implant device. The result of meticulous diagnosis, treatment
planning and surgery with the PBM Implant device adjunctively for
pain relief resulted in a pleasing aesthetic result and non-traumatic

surgical course of treatment. The patient was extremely happy with

her results (Figure 11 and 12)
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Figure 12: Post operative photo showing correction of the jaw asymmetry and alignment of the teeth

Discussion

True dental asymmetry may be managed by orthodontic treatment
alone. Severe skeletal asymmetries require a combination of
orthodontic and surgical management. Deviation of the lower face is
more frequent and greater in length than that of the upper and midface
[15, 16] A possible explanation would be the longer mandibular
growth periods, in addition to the maxilla being rigidly attached to the
stable region of synchondroses at the cranial base [17].

Surgical treatment planning may include orthognathic facial bone
contouring surgery, genioplasty and contouring of soft tissues such as
the masseter muscle and buccal fat pads [18, 19] The extent of soft
tissue changes as a result of related skeletal structure mobilization
may be difficult to predict accurately [20] If later a second operation
is required for adjustment of symmetry, alloplastic implants and fat
injections for volume augmentation, as well as bone contouring and

liposuction for volume reduction, can be carried out [21]

Conclusion

Correction of facial asymmetry is a complex treatment involving
many different disciplines for an accurate diagnosis, treatment plan
and execution of treatment to achieve an excellent esthetic and
functional result for a patient.

Patient concerns associated with the consequences of surgery such as
pain, swelling and lengthy healing period can be addressed with the
use of Intraoral photobiomodulation delivered in this case report by
using a PBM Implant device. Treatment was completed faster with
minimal pain and no pain medication usage with
Photobiomodulation. The use of PBM should be considered a
valuable tool to enhance the entire surgical process and provide the

patient with the best treatment experience.
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