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Abstract: Obstructive sleep apnea (OSA) is a complex condition often associated with comorbid dental issues such as malocclusion 
and bruxism. Effective management requires a comprehensive, individualized approach that considers anatomical, medical, behavioral, 
and lifestyle factors. This case report details the successful treatment of a patient with OSA who is intolerant to continuous positive 
airway pressure through a multidisciplinary protocol combining oral appliance therapy, maxillary expansion, restoration of vertical 
dimension of occlusion, nonablative soft-tissue laser therapy, orofacial myofunctional therapy, and collaboration with a postural 
restorative physical therapist. The integrated approach resulted in marked improvements in both sleep quality and airway function. This 
case underscores the importance of incorporating dental, functional, and postural considerations into the management of OSA, and 
supports the value of interdisciplinary collaboration in achieving optimal patient outcomes. 
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INTRODUCTION 

 
Sleep plays a fundamental role in human health, 

development, and overall well-being. Sleep-disordered 
breathing (SDB) is the most prevalent category of sleep 
disorders and has been increasingly associated with a wide 
range of systemic health concerns. Among these, 
obstructive sleep apnea (OSA) is particularly concerning 
because of its impact on physical health, cognitive 
function, and neuropsychomotor development, especially 
in children. Left untreated, OSA can lead to significant 
long-term consequences, including cardiovascular, 
metabolic, and behavioral disorders.1-6 

Traditional treatments such as adenotonsillectomy and 
continuous positive airway pressure (CPAP) have 
demonstrated benefits but often fail to fully resolve the 
underlying anatomical and functional contributors to the 
disorder.5-6 As understanding of OSA pathophysiology 
evolves, there has been growing interest in minimally 
invasive therapies including oral appliances, 
myofunctional therapy, and orthopedic orthodontic 
interventions. Recent studies suggest that techniques such 
as rapid maxillary expansion and mandibular advancement 
can effectively increase airway dimensions and reduce the 
apnea-hypopnea index (AHI), particularly in patients with 
craniofacial deficiencies. 20-24,37-38,40-41 

Emerging evidence supports the integration of dental 
and myofunctional therapies in the management of OSA, 
highlighting the importance of a multidisciplinary 
approach. This case report contributes to the growing body 
of literature by demonstrating the effectiveness of a 
personalized, multimodal treatment strategy for OSA that 
incorporates oral appliance therapy, maxillary expansion, 

soft-tissue laser therapy, orofacial myofunctional 
exercises, and postural rehabilitation. The findings 
emphasize the need for continued research and 
collaboration across disciplines to optimize outcomes in 
patients with sleep-disordered breathing.7-10, 20-24, 29-32, 37-48 

 
CASE REPORT 

 
A 67-year-old woman with a diagnosis of severe OSA 

and intolerance to CPAP therapy was referred for 
comprehensive evaluation and multidisciplinary treatment. 
The patient presented with a constellation of symptoms, 
including chronic coughing, restless leg syndrome, 
diastolic dysfunction, episodic anoxia, persistent thirst, 
exertional dyspnea, recurrent sinus infections, and frequent 
eye irritation, which she attributed to air leakage from her 
CPAP mask. Her primary concern was nocturnal oxygen 
desaturation, further exacerbated by a family history of 
dementia. Her initial body mass index (BMI) was recorded 
at 27 kg/m2. 

Initial cone beam computed tomography (CBCT) 
revealed low tongue posture (Figure 1). Figures 2, 3, and 4 
show the frontal, maxillary occlusal, and mandibular 
occlusal views of the dentition, respectively. Clinical 
examination identified a scalloped tongue with low muscle 
tone and difficulty achieving palatal suction. Dental 
findings included upper and lower arch crowding, 
advanced tooth wear consistent with attrition, a deep 
skeletal bite evident on cephalometric analysis, and a 
marked loss of vertical dimension of occlusion (VDO) 
(Figures 5 and 6). 
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The patient exhibited forward head posture (FHP) 

measured at 7 cm anterior to the cervical spine by assessing 
the position of the external auditory meatus relative to the 
acromion process. This anterior shift in craniovertebral 
alignment contributes to compromised oral posture and 
impaired airway function. FHP is closely associated with 
mandibular misalignment, cervical spine dysfunction, 
cranial rotation, and upper airway narrowing. Postural 
instability originating from the stomatognathic system has 
significant repercussions on airway patency, 
musculoskeletal equilibrium, and central nervous system 
regulation.29-36 

Studies have reported up to 30% reduction in oxygen 
intake in individuals with forward head posture. 
Mechanistically, anterior head shift increases reliance on 
accessory respiratory muscles, such as the scalenes, 
resulting in shallow, thoracic-dominant breathing that 
limits diaphragmatic engagement and reduces systemic 
oxygenation. Additionally, FHP often co-occurs with 
rounded shoulders, which contribute to collapse of the 
chest wall and compression of the thoracic cavity. This 
cascade impairs ribcage expansion, restricts diaphragmatic 
excursion, and diminishes lung capacity.33-35 

The clinical significance of head and neck posture on 

Figure 1 
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systemic health is increasingly recognized, with 
documented effects on spinal pain, headache incidence, 
cardiovascular function (blood pressure and heart rate), 
mood, and pulmonary efficiency. 33-36 As detailed in the text 
The Physiology of the Joints, 33 the human head weighs 
approximately 4.5–5 kg (10–11 lb), but because of the lever 
arm effect created by anterior displacement of the head’s 
center of gravity, the resulting compressive load at the 
cervical spine can reach approximately 42 lb. A forward 
shift of even 5 to 7.5 cm (2 to 3 inches) from neutral posture 
significantly increases mechanical strain on cervical 
structures, amplifying postural and functional 
impairments.33 

Home sleep apnea testing reported an AHI of 41.7 
events/hour, with a supine AHI of 51.9 events/hour, an 
oxygen saturation nadir of 81%, and a respiratory 
disturbance index of 42.1. Radiologic interpretation of the 
CBCT confirmed a deviated nasal septum, severe 
oropharyngeal narrowing at the level of the soft palate and 
posterior third of the tongue, and lingual tonsillar 
hypertrophy. Cervical spine imaging also demonstrated 
intervertebral foraminal stenosis at levels C3–C5 and joint 
space narrowing—findings consistent with chronic 
forward head posture and its biomechanical 
consequences.32-35  

 

TREATMENT PLAN 
 

Two primary treatment options were presented to the 
patient, along with two adjunctive therapies: 

Option 1: Oral Appliance Therapy 

A dorsal oral appliance was proposed to advance the 
mandible and tongue during sleep, thereby reducing upper 
airway obstruction. Although this method could mitigate 
OSA symptoms, it would not correct the underlying 
skeletal, dental, or postural factors contributing to airway 
collapse.9 

Option 2 (Selected by the Patient): Maxillary 
Expansion and Mandibular Repositioning With 
Full-Mouth Rehabilitation 

This comprehensive approach aimed to restore 
craniofacial architecture, optimize airway patency, and 
reestablish functional occlusion. Treatment included the 
following phases: 

Orthopedic Maxillary Expansion and Mandibular 
Repositioning 

Treatment was initiated using an Advanced Lightwire 
Functional (ALF) appliance combined with a 
neuromuscular mandibular orthotic.10-28 This dual-therapy 

protocol was designed to: 
• Address transverse maxillary constriction 
• Reestablish VDO 
• Achieve true orthopedic (skeletal) expansion while 

minimizing buccal dental tipping 
• Reposition the mandible and tongue to optimize 

upper airway volume 9-22,45-49 (Figure 5)  

Protocol Notes: 

• ALF and orthotic adjustments were performed 
monthly (Figure 7). 

• Expansion was achieved incrementally at 0.25-mm 
intervals, measured at the first molar width 
(UR1M–UL1M) using dental calipers. 

• The patient reported high compliance with only 
transient hypersalivation and mild discomfort 
during adaptation. 

 
 
 
 
 
 
 
 
 
 
 
 

Neuromuscular Bite Registration and Full-Mouth 
Rehabilitation 

A physiologic bite was established using the 
Myotronics TENS protocol to determine an optimal 
neuromuscular mandibular position. Goals included: 

• Relaxation of hypertonic masticatory muscles 
• Neuromuscular reprogramming of jaw 

proprioception 
• Establishment of a stable mandibular rest and 

occlusal position 

TENS Protocol Summary: 

• Electrodes placed on the masseter, temporalis, 
digastric, and lateral pterygoid muscles 

• Parameters: 2 to 10 Hz frequency; 50 to 70 µs 
pulse width 

• Duration: 20 to 30 minutes per session 
• Bite registration taken at 1 to 2 mm above 

physiologic rest (freeway space) using Myo-
Print™ 

 
Final occlusion was verified using Computerized 

Figure 7 
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Mandibular Scans (#4 and #5 CMS) and four-channel 
electromyography, confirming balanced muscle function. 
 

• Resting anterior temporalis and masseter 
electromyography values were within normal 
physiologic range. 

• Full-mouth prosthetic reconstruction followed to 
restore functional occlusion and VDO. 

• Shimbashi measurement (CEJ #9 to CEJ #24) 
improved from 13.10 mm to 18.38 mm, indicating 
a 5.28-mm increase in vertical dimension. 

 
ADJUNCTIVE THERAPIES (SELECTED BY THE 

PATIENT WITH OPTION 2) 
 
Postural Restorative Physical Therapy and 
Myofunctional Therapy 

The patient opted to address functional deficits 
contributing to compromised airway dynamics and 
posture. Goals of interdisciplinary therapy included: 

• Improving craniocervical alignment and reducing 
forward head posture 

• Strengthening tongue tone and mobility 
• Reestablishing nasal breathing and passive lip 

seal8,44-45 
• Encouraging diaphragmatic breathing for 

autonomic regulation30-36 
 

Referrals were made to a postural physical therapist 
and certified orofacial myofunctional therapist. 

NightLase® Laser Therapy 

Five sessions of Er:YAG laser treatment were 
administered to the soft palate and oropharynx at 21-day 
intervals. The NightLase® protocol was designed to: 

• Stimulate collagen remodeling via photothermal 
effect 

• Tighten oropharyngeal soft tissues nonsurgically 
• Enhance airway patency and reduce upper airway 

collapsibility 42-43 (Figure 10) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

OUTCOMES AND FOLLOW-UP 
 
Airway and CBCT Improvements: 
 

Posttreatment CBCT, cephalometric and Schwartz 
model analysis revealed: 

 
• Maxillary expansion (Figure 8-9) 
• Improved mandibular positioning (Figure 12) 
• Tongue resting posture against the palate (Figure 

12) 
 

Home Sleep Apnea Test Results: 

• AHI reduced from 41.7 to 9 events/hour 
• Supine AHI: 51.9 to 0 events/hour 
• Oxygen desaturation index: 21.3 to 4 
• O2 saturation nadir: 81% to 93% 
 

Arch Width and Oral Volume Increase (Schwartz 
Model Analysis): 

• Premolar width (mesial pit #5–#12): 30.86 mm → 
36.81 mm (+5.95 mm) (Figure 9) 

• First molar width (#3–#14): 40.59 mm → 46.24 
mm (+5.65 mm) (Figure 8-9) 

• VDO increase: 5.28 mm (Figure 11) 
• Oral volume increase: estimated at 25 mm² 
 

Postural Improvements: 

• FHP improvement: with pretreatment 
measurement of 7 cm (Figure13) → to post- 
measurement of 3 cm (Figure 14) anterior to 
cervical spine  

• Verified via photographic plumb line analysis

Figure 8 

 
 

Figure 9 

 
 
 Figure 10 
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Additional Notes: 

• Ear, Nose, and Throat referral declined because of 
prior unsuccessful septoplasty 

• No signs of dental tipping postexpansion (Figure 
8-9) 

• Patient followed biannual recall schedule per 
AADSM guidelines 

• Annual NightLase® maintenance recommended 
• Patient BMI stayed the same at 27 kg/m2. 
 
Symptom improvement was reported to be 

incremental rather than immediate. Initial changes such as 
reduced snoring and daytime fatigue were noticed within 
the first few months of orthopedic appliance therapy, but 
the most significant improvements—including normalized 
Epworth Sleepiness Scale scores and reduced AHI—were 
observed after completion of the full treatment protocol. 
This suggests that airway remodeling and neuromuscular 
adaptation may require cumulative and progressive 
changes rather than instantaneous correction. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 

 
 
Figure 12 

 
 

Figure 13 
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DISCUSSION 
 

This case highlights the value of a comprehensive, 
multidisciplinary approach in managing a complex 
presentation of OSA in conjunction with dental 
malocclusion and loss of VDO. The integration of an upper 
ALF appliance and a lower neuromuscular mandibular 
orthotic enabled simultaneous correction of oral volume 
deficiency and posterior tongue collapse—two key 
contributors to airway obstruction in OSA. 

Clinical Outcomes and Airway Improvement 

The patient demonstrated a significant reduction in the 
AHI, from a severe to a clinically minimal range, with 
complete resolution of supine AHI. These findings indicate 
substantial improvement in airway patency and sleep 
quality. The use of functional and orthopedic dental 
appliances not only alleviated malocclusion and restored 
VDO but also facilitated structural changes that contributed 
to long-term airway stability. 

Multidimensional Therapeutic Strategy 

Although combining oral appliance therapy with 
orthodontic and restorative interventions remains debated, 
this case supports the efficacy of targeted dental expansion 
and mandibular repositioning in addressing interrelated 
issues including: 

• Dental crowding 
• Reduced oral volume 
• Compromised tongue posture 
• Airway obstruction 
 
The ALF appliance enabled controlled skeletal 

maxillary expansion, whereas the neuromuscular orthotic 
provided mandibular advancement in a physiologic 
position. Together, these modalities restored oral 
architecture in a way that both supported prosthetic 
reconstruction and enhanced airway dimensions.10-27, 37-41 

Forward Head Posture and Craniofacial 
Biomechanics 

The patient exhibited FHP (Figure 13), with the 
external auditory meatus positioned approximately 7 cm 
anterior to the vertical line aligned with the acromion and 
cervical spine. This measurement was obtained using 
plumb line and photographic postural analysis, a validated 
method for evaluating craniovertebral angle and sagittal 
head deviation.33 

FHP exerts a well-documented influence on 
mandibular alignment, oral volume, and upper airway 
stability. It contributes to: 

• Altered respiratory mechanics 

• Reduced diaphragmatic excursion 
• Oxygen desaturation 
• Increased cervical muscle strain 
• Spinal misalignment 
• Autonomic dysregulation 

 
Such biomechanical effects impair oxygenation and 

exacerbate conditions such as temporomandibular disorder 
and craniofacial strain. Recognizing and correcting 
postural distortions should therefore be considered 
essential in comprehensive airway-focused therapy.29-36 

 

 
Nasal Breathing, Lip Competency, and Tongue 
Posture 

Nasal breathing, lip competency, and optimal tongue 
posture are foundational to orofacial and airway health. 
Their therapeutic optimization was central to this case: 

• Nasal breathing promotes nitric oxide production, 
supports craniofacial development, and reduces 
inspiratory resistance by improving filtration and 
humidification of air. 44 Chronic mouth breathing 
is associated with maxillary constriction, altered 
tongue posture, and increased risk of sleep-
disordered breathing.46 

• Lip competency, or maintaining a gentle lip seal at 
rest, is vital for intraoral pressure regulation and 
orofacial muscle tone. Incompetent lips can lead to 
vertical growth tendencies and perpetuate 
malocclusion and airway compromise.47 

• Tongue posture and function influence oral 
volume, palatal development, and oropharyngeal 
space. A properly postured tongue resting on the 
palate exerts lateral pressure to support maxillary 
width and a patent airway. In contrast, low or 
retracted tongue posture is associated with high-
arched palates and airway narrowing. Tongue tone 
and mobility are also critical for proper 
swallowing, speech, and airway protection. 45,48 

 
Expansion versus tipping: Although ALF appliances 

are sometimes associated with buccal tipping rather than 
true skeletal expansion, this case demonstrated quantifiable 
increases in intermolar and interpremolar width without 
clinical signs of buccal crown flaring or root exposure. 
Expansion measurements were performed using calipers 
and confirmed via CBCT and Schwartz model analysis. 
However, given the design limitations of the ALF 
appliance, some degree of dental tipping cannot be entirely 
ruled out and should be acknowledged as a potential 
limitation of the orthopedic phase of treatment. Careful 
activation by a practitioner trained in ALF protocol is 
critical to achieving skeletal outcomes. 

Therapies such as myofunctional training, oral 
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appliances, and breathing retraining are thus instrumental 
in restoring these foundational functions and improving 
long-term airway dynamics. 

 
Clinical Implications and Future Directions 

This case has implications for both general and dental 
sleep medicine practitioners, especially in managing 
patients who are CPAP-intolerant or undergoing 
presurgical evaluation for OSA. The treatment model 
presented here offers a viable, noninvasive alternative or 
adjunct to traditional therapies, yielding functional, 
aesthetic, and physiological benefits. 

Further research with larger sample sizes and 
extended follow-up is warranted to validate these findings 
and to develop standardized protocols for incorporating 
airway-focused dental therapy into broader OSA 
management strategies. 

 
CONCLUSION 

 
Management of OSA must include an assessment of 

contributing dental factors such as malocclusion and 
structural tooth loss due to attrition. As this case illustrates, 
individualized treatment planning that considers the 
patient's anatomy, functional needs, and overall health can 
lead to significant therapeutic gains. The integration of oral 
appliance therapy, NightLase® soft-tissue laser treatment, 
orofacial myofunctional therapy, physical therapy, and 
vertical dimension restoration proved effective in 
addressing both the airway obstruction and underlying 
dental conditions. This multidisciplinary approach 
supports the growing role of dental professionals in the 
collaborative care of patients with sleep-disordered 
breathing. It further emphasizes the importance of a 
comprehensive, patient-centered model in the 
advancement of dental sleep medicine. 

This case was a success but more research with larger 
sample sizes and long-term follow-up are warranted to 
validate these outcomes and develop standardized 
protocols for integrating airway-focused dental therapy 
into OSA management strategies.  
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