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Abstract
Background: Evidence suggests that sleep bruxism is centrally regulated, and that the highest risk factor
associated with sleep bruxism is obstructive sleep apnea. Current treatments for sleep bruxism include dental nightguards or occlusal splints, which are often provided without upper airway or sleep assessments. Methods: In this
case report, we used biomimetic oral appliance therapy to address sleep bruxism by redeveloping the maxilla and
repositioning the mandible in a 17 yr. old, female patient.
Results: The upper airway volume increased by 313% (from 7.7 cm3 to 24.1 cm3) and the minimum upper airway
cross-sectional area increased by 230% from (120 mm2 to 276.5 mm2), which improved both sleep bruxism and
orthodontic relapse.
Conclusion: We conclude that dentists and orthodontists can help in the recognition and treatment of both sleep
bruxism and malocclusion, thereby preventing systemic co-morbidities associated with obstructive sleep apnea.
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Introduction
Bruxism occurs in over 50% of children aged 3-5 yrs., with
significant oral and systemic consequences [1]. In adults, a study that
relied on self-reporting found that about 8% of a general sample
admitted to sleep bruxism (SB) [2]. More specifically, it is thought that
about 25% of patients diagnosed with obstructive sleep apnea (OSA)
have SB [3]. Indeed, over 50% of patients with mild OSA and 40% of
patients with moderate OSA have concomitant SB [4]. Therefore, it
appears that SB is related to OSA.
It is thought that SB is a neural response to stress that is mediated
via the jaws [5]. Indeed, resolution of episodes of apnea during sleep is
thought to eliminate SB [6]. It has been shown in sleep studies that
EEG signals spike 4s before an SB event [5], indicating that SB is a
centrally-mediated event, and not simply a local, dental occurrence. In
fact, the same study [5] showed tachycardia 10s after the SB event,
suggesting that SB is associated with a stressor, possibly oxygen
desaturation, during sleep. Interestingly, transient hypertension is also
associated with SB, as the blood pressure increases by about 25% after
SB events [7], indicating that SB is associated with sympathetic
activation. It is also thought that SB is associated with micro-arousals
during sleep [5], possibly related to upper airway obstruction.
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In addition to the above, rhythmic masticatory muscle activity
(RMMA) is thought to be secondary to a sequence of events in relation
to micro-arousals [8] and, not surprisingly, nearly 90% of SB events
occur during periods of sleep arousal. In an earlier study, RMMA was
found to be 3 times higher in patients with SB than in controls.
However, not all RMMA episodes are accompanied by tooth grinding,
and many patients or family members may not be aware of this parafunctional activity [8]. But it is thought that contractions of the
masticatory muscles are associated with arousal and/or transient
oxygen desaturation in patients with OSA [9]. Therefore, we surmise
that SB is a sympathetic-activating event likely in response to hypoxia,
and appears to be regulated centrally, not peripherally [10].
This case report describes the clinical management of a young
patient with SB and anterior open bite (AOB) 3 yrs. after conventional
orthodontic treatment, showing resolution of the former and
concomitant improvement of the latter.

Case Report
Aside from continuous positive airway pressure (CPAP), oral
appliance therapy helps to maintain the upper airway during sleep.
But, some cases can develop unwanted occlusal changes and possibly
temporo-mandibular joint dysfunction following long-term oral
appliance use [11].
This case report refers to a 17 yr. old female (Figure 1) who gave
informed consent and signed a patient release form. She was initially
referred by a Chiropractor to our dental office with a chief complaint
of bruxism.
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evaluations were undertaken, including 3D analysis (Invivo5 software,
Anatomage Inc., San Jose, CA), which revealed the following findings;
An ESS total score of 10. Forward head posture (Figure 3) with
counterclockwise rotation of the head (Figure 1), indicating cervical
subluxation.

Figure 1: Note the counterclockwise rotation of the head. Sclera is
visible below the iris on both sides, suggesting midfacial hypoplasia.
The lips apart posture indicates mouth-breathing.
The patient admitted to grinding her teeth and had worn holes
through her night-guard (Figure 2). Screening revealed a history of
orthodontic treatment at age 14 yrs. Currently, the patient exhibited a
significant degree of orthodontic relapse, presenting as AOB. She also
admitted to snoring while asleep, as well as having neck and shoulder
pain. The patient had a social history of being a tennis player.

Figure 3: Counterclockwise rotation of the head from lateral aspect,
revealing forward head posture and mandibular retrognathia.
Anterior open bite with anterior crowding (Figure 4A and 4B),
indicating orthodontic relapse.

B
A

Figure 2: The patient had worn holes through her night-guard,
revealing a history sleep bruxism.

Examination and Assessment
After the patient completed a psychometric assessment in the form
of an Epworth Sleepiness Scale (ESS) questionnaire, physical and 3D
cone-beam CT scan (i-CAT Imaging Sciences International, PA)
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Figure 4: (A) The anterior open bite is evident with minor anterior
crowding in the upper arch, indicating orthodontic relapse. (B) The
anterior open bite is evident from the lateral aspect, indicating
orthodontic relapse.
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Flattened cusps of posterior teeth (Figure 5), indicating sleep
bruxism.

Diagnosis
The working and differential diagnoses in this case included; Class I
malocclusion with anterior open bite (apertognathia), Maxillary
hypoplasia and mandibular retrognathia, Obstructive sleep apnea with
hypersomnia, Mandibular dyskinesia, and Cervicalgia.
Therefore, a comprehensive treatment plan was formulated as
noted below.

Treatment

Figure 5: Note the flattened cusps of posterior teeth, indicating
sleep bruxism.

The patient was advised to improve her sleep hygiene, including
black-out blinds in the bedroom and going to sleep by 11 pm. She was
also instructed on keeping her lips closed as much as possible,
particularly while at rest. In addition, nutritional counseling [12,13]
was implemented. Next, a biomimetic, upper appliance was prescribed
(DNA appliance®, Figure 8).

Uvula not visible with mouth open (Figure 6) with Mallampati class
IV, suggesting upper airway obstruction.

Figure 6: The uvula is not visible with mouth open (Mallampati
class IV), suggesting upper airway obstruction.
Nasal and upper airway obstruction with an upper airway volume
of 7.7 cm3 and a minimum cross-sectional area of 120 mm2 (Figure 7).

Figure 7: An upper airway volume of 7.7 cm3 and a minimum
cross-sectional area of 120 mm2 indicates a degree of upper airway
obstruction.
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Figure 8: The biomimetic, upper appliance that was prescribed is
shown in situ.
The DNA appliance system is designed to correct maxillomandibular underdevelopment in both children and adults [14-19].
The patient was instructed to wear the DNA appliance during the late
afternoon, early evening and at nighttime during sleep (for approx.
10-12 hrs. in total), but not during the day time and not while eating,
partly in line with the circadian rhythm of tooth eruption [20],
although this only occurs in children. In addition, a facemask was
utilized to protract the maxilla [21]. The patient reported for review
and the biomimetic appliance was adjusted every 4 weeks,
approximately. At each monthly follow-up, examination for the
progress of midfacial development was recorded. Adjustments to the
device were performed to optimize its efficacy. Only gentle pressures
were transmitted to the teeth, and the functionality of the device was
checked with the subject activating a mild force on biting. The patient
was encouraged to maintain the sleep, postural and nutritional
protocols outlined at the start of treatment.

Results
After 15 months of active treatment, the ESS total score decreased
from 10 to 4, the upper airway volume increased from 7.7 cm3 to 24.1
cm3 and the minimum cross-sectional area increased from 120 mm2 to
276.5 mm2 (Figures 7 and 9).
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Figure 9: After 15 months of active treatment, the upper airway
volume increased to 24.1 cm3 (from 7.7 cm3) and the minimum
cross-sectional area increased to 276.5 mm2 from 120 mm2 (as
shown in Figure 7 above).
Thus, the upper airway volume increased by 313% and the
minimum upper airway cross-sectional area increased by 230%.
Moreover, the patient reported that she was no longer grinding her
teeth and was no longer snoring at night. In addition, she noticed an
improved facial appearance and smile esthetics (Figure 10A and 10B).

B
A

Figure 10: (A) Significant improvement of the anterior open bite,
which lays the foundation for final occlusal interdigitation and
anterior coupling, using conventional orthodontic techniques. (B)
Significant improvement of the anterior open bite from the lateral
aspect is evident.
Furthermore, the patient reported that she woke up feeling
refreshed and her athletic performance during tennis matches
appeared to have improved also.

Discussion
Currently, it is thought that preventive therapy cannot effectively
cure sleep bruxism but various treatment protocols for its
management are available [22]. This particular case report represents a
patient who followed all treatment recommendations conscientiously,
J Sleep Disord Ther
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and her progress and results appear to reflect her pursuit of health.
However, a major limitation of this case report is the lack of a PSG
study to document bruxism and OSA at both the baseline and posttreatment phases. However, psychometric measures, such as an
Epworth Sleepiness Scale questionnaire were used to confirm the
presence of bruxism, its severity and daytime sleepiness. In addition,
the patient admitted to grinding her teeth, had worn holes through her
night-guard (Figure 2), and the flattened cusps of her posterior teeth
(Figure 5) were indicative of sleep bruxism. As a result of biomimetic
oral appliance therapy, her upper airway was developed (Figures 7 and
9) so that mouth breathing was corrected and she could revert back to
nasal breathing. This change in function appears to have resolved her
chief concern of sleep bruxism. In fact, a comparable finding was
reported in children that underwent a similar procedure for bruxism
[23]. But, in addition, the nasal mode of breathing allowed her lips to
contact gently while at rest. This oral posture permitted the tongue to
sit in the palate, which is a prerequisite for the resolution of AOB, as
noted in this particular case (Figure 10A and 10B).
Currently, the patient is being monitored for long term follow up,
and is continuing with atlas-orthogonal chiropractic care as needed.
Specifically, an overnight sleep study will be undertaken to assess the
patient’s sleep architecture and identify any signs of OSA. Indeed, a
multi-disciplinary approach will be adopted. For example, it has been
shown that both craniofacial [24] and systemic [25] improvements can
be achieved using a combination of chiropractic adjustment and
biomimetic oral appliance therapy. In addition, oral myofunctional
therapy can correct tongue posture and behavior [26,27].
Furthermore, development of the lower arch may be required, using a
lower appliance to permit arch re-coordination prior to final occlusal
detailing with a finishing phase of orthodontics.

Conclusion
Micro-arousals during sleep are considered to be one of the main
factors initiating nocturnal jaw-closing muscles activation or bruxism,
which may be related to neurotransmitter and basal ganglia disorders
[28]. Therefore, further studies are needed to clarify the
pathophysiology of SB and develop new protocols to target therapy for
patients with concomitant SB and OSA. A multi-disciplinary approach
may be appropriate for patients that present to a dental office with
issues relating to SB. The protocol described in this article may also be
applicable to cases of posterior open bite associated with mandibular
advancement appliance therapy for the management of OSA. That
premise remains as the basis for future studies.
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