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ABSTRACT 
 
Purpose: Different approaches for treating obstructive sleep apnea (OSA) have been reported over the years. 

This review summarizes an overview of the current literature available on the treatment of OSA and proposes 

an algorithm or clinical workflow for the management of the same. 

Methods: Peer-reviewed publications were searched on PubMed and MEDLINE. Articles published in the 

English language were considered for the review. The keywords used were Obstructive Sleep Apnea, 

Continuous Positive Airway Pressure, Oral Appliances, Mandibular repositioning appliance, and Management 

of Obstructive Sleep Apnea. 

Results: Behaviour management, continuous positive airway pressure (CPAP), oral devices, and other 

interventions have been reported to control Obstructive Sleep Apnea. Clinicians should make a treatment 

plan depending on the clinical diagnosis and the severity of the symptoms of the patient. 

Conclusion: Apnoea/Hypopnea index (AHI) should be used by the clinicians for assessing the severity of the 

disorder prior to treatment. As per the current literature, it was observed that patients have a higher 

compliance rate with oral appliance therapy as compared to Continuous Positive Airway Pressure. 

 

 

 

 

Introduction 
Obstructive sleep apnea syndrome (OSAS) is a medical condition characterized by repetitive partial or 

complete obstruction of the upper airway during sleep.1 OSAS is associated with hypertension, increased risk 

for congestive heart failure, coronary artery disease, and myocardial infarction.2 It is the most common form 
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of sleep-disordered breathing (SDB) worldwide as shown in different epidemiological studies.3-5 The 

prevalence of OSA ranges from 16% to 37% in young and elderly age groups with no major differences 

between the sexes (37% in men, 29% in women).6 There is an increase in evidence that OSA is an 

independent risk factor for an adverse cardio-metabolic profile.7 OSA has a significant impact on quality of 

life, as it leads to excessive daytime sleepiness, cognitive impairment, diminished work efficiency, and 

anxiety.8 The etiology of OSA is multifactorial, consisting of a complex interrelation between anatomic, 

neuromuscular factors and an underlying genetic predisposition towards the disease. Various risk factors are 

associated such as snoring, male gender, middle age, menopause in women, obesity, and a variety of 

craniofacial and oropharyngeal features such as a large neck circumference, retro or micrognazia, nasal 

obstruction, enlarged tonsils/adenoids, macroglossia, and low-lying soft palate.9 Despite the recent advances 

in diagnostic technology in the field of sleep medicine and increased awareness of OSA in the public, a 

majority of those affected are still undiagnosed.10 The purpose of this article is to provide an algorithm to the 

dentist for the management of clinical cases of sleep apnea based on the existing literature. 

 

Methods: A thorough literature review search was performed for the etiology, classification, and 

management of OSA in peer-reviewed journals using PubMed and MEDLINE. The articles published in English 

and focussing on the management of sleep apnea were considered for the manuscript. The keywords used 

were OSA, CPAP, OA and mandibular repositioning appliance, management of OSA. Available abstracts were 

reviewed and full-text articles based on the abstracts were then included. 

 

Classification: Sleep apnea has been classified into Central sleep apnea, obstructive sleep apnea, and mixed 

sleep apnea.11,12 (Figure.1) Based on the apnea-hypopnea index (AHI), OSA can be classified as mild, 

moderate, or severe. AHI is determined by the number of apnea and hypopnea events during sleep. Apnea is 

defined as the complete termination of breathing for more than 10 seconds, and hypopnea is the incomplete 

termination of breathing. Mild OSA has 5 to 15 events per hour, moderate OSA has 15 to 30 events per hour, 

and severe OSA has more than 30 events per hour.13 (Figure.2) 

 

 

Figure.1: Classification of Sleep Apnea 
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Figure.2: Apnea-Hypopnea Index (AHI) 

 

Diagnosis of Obstructive Sleep Apnea: Upper airway imaging modalities primarily include 

nasopharyngoscopy, cephalometrics, computed tomography (CT), and magnetic resonance imaging (MRI). 

These imaging modalities have been used to study the effect of respiration, weight loss, dental appliances, and 

surgery of the upper airway. MRI and CT allow quantification of the airway and surrounding soft tissue 

structures in three dimensions.14 In recent years, sleeping fiber optic endoscopy has been applied as an 

effective method to locate the obstruction site. However, radiological examinations are generally preferred, as 

high-speed CT locates the obstructive site with higher accuracy as compared to fiber optic endoscopy.15 

Recently, novel imaging techniques using computer fluid dynamics (CFD) have been employed for evaluating 

the upper airway in OSAS.16 

 

The diagnosis of OSA is made through different levels of nocturnal monitoring of respiratory, sleep, and 

cardiac parameters (polysomnography or nocturnal cardio-respiratory polygraphy). It is used to detect 

obstructive events and changes in blood oxygen saturation (SaO2). The most commonly used index to define 

the severity of OSA is the AHI index. It is calculated as the number of obstructive events per hour of sleep and 

obtained by nocturnal cardiorespiratory monitoring.9 

 

Management of Obstructive Sleep Apnea 

Management of OSA requires a multidisciplinary approach. The initial treatment of choice for OSA is positive 

airway pressure (PAP), which can be delivered as Continuous Positive Airway Pressure (CPAP), bilevel PAP, 

or auto-titrating PAP. Studies have shown improvement in not only daytime sleepiness but also morbidity 

and mortality with the use of CPAP in the elderly.17-20 Behavioral treatment options may include weight loss, 

positional therapy, and avoiding alcohol and sedatives before bedtime. Oral appliances can be used as an 

adjunct or alternative to CPAP therapy options. A mandibular advancement device has been shown to 

improve OSA symptoms.20,21 Various surgical treatment options are available for the management of OSA and 

sleep-disordered breathing. Due to higher morbidity, surgical treatment is usually considered for patients for 

whom PAP therapy and oral appliances do not provide adequate relief. Therapy is usually directed at the site 

of obstruction and is often staged.22 Nasal surgeries include septoplasty, inferior turbinate reduction, 

adenoidectomy, and nasal valve reconstruction. Procedures for palatal obstruction include tonsillectomy and 

uvulopalatopharyngoplasty and its modifications. Hypopharyngeal surgeries include lingual tonsillectomy, 

partial midline glossectomy, mandibular osteotomy, genioglossal advancement, hyoid myotomy, and 

suspension, as well as maxillomandibular osteotomy and advancement. Newer technologies such as 
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hypoglossal nerve stimulation implants are becoming more appealing as alternatives to the CPAP treatment 

option because of lower associated surgical morbidity, good clinical outcomes, and the multilevel effect on 

airway obstruction.23.24 

 

However, surgical treatments of OSA and sleep-disordered breathing in the elderly are not well studied, in 

part because of the higher prevalence of comorbid conditions and increased risks associated with general 

anesthesia in this patient population. In healthy, older individuals with significant sleep-disordered breathing 

or OSA with CPAP intolerance, individualized surgical treatment options should be considered.25 

 

Continuous Positive Airway Pressure (CPAP) 

Nasal CPAP therapy was introduced by Sullivan et al in 1981 for the treatment of OSA.26 Nasal CPAP is 

produced by a high-flow blower that delivers a continuous stream of room air into a sealed nasal mask that 

the patient wears while sleeping. The positive pressure created in the circuit pneumatically splints the 

pharyngeal airway open by preventing the soft palate and tongue from occluding it.27 This therapy abolishes 

hypopneas, apneas, oxygen desaturations, and apnea-related sleep fragmentation in most patients. The result 

is the rapid restoration of normal sleep and reduction of daytime sleepiness.28 Patients should be observed in 

a sleep laboratory to determine the optimal CPAP level. Depending on several factors, this will vary from 

patient to patient and from time to time.29 The objective of nasal CPAP is to provide sufficient pressure in the 

collapsible segment of the upper airway to counteract the inspiratory suction pressure. At any instant of the 

inspiratory cycle, there is a pressure gradient down the entire airway from the nose to the alveoli. The further 

down the airway, the more negative is the intra airway pressure. In the extrathoracic airway, a transmural 

pressure gradient during inspiration tends to constrict the airway. In the oropharyngeal muscular tube, this 

suction pressure is sufficient to close the airway during sleep in patients with OSA. In some patients, the 

upper airway closes during sleep without a transmural pressure gradient. To maintain upper airway patency, 

these patients depend entirely on the presence of a sufficient tone in the upper airway musculature. Nasal 

CPAP effectively places the entire airway in a higher range of static “atmospheric” pressure so that the whole 

respiratory cycle takes place above atmospheric pressure. At no stage does the oropharyngeal transmural 

gradient become negative. This provides a pressure splint to the segment vulnerable to closure.29,30 

 

The major concern with nasal CPAP therapy is long-term compliance because continued use of the device 

requires considerable patient commitment. Patients who suffer from this disorder are likely to be consistent 

with its use. Sullivan et al, Hoffstein et al, Thornton et al, Rauscher et al noted that when covertly monitored 

actual CPAP use, compliance was found to be less than what was self-reported by the patients.27-31 This is why 

attempts are being made to improve the device to increase its use. Examples of this would include a ramp 

feature, which starts at a lower pressure and increases gradually after the patient falls asleep, and a bi-level 

CPAP (BiPAP), which has different expiratory and inspiratory pressures.29 

 

The immediate response to nasal CPAP is dramatic. Typically, within moments of its application, the patient 

begins to have long periods of uninterrupted sleep, marked rebound in stage 3 to 4 nonrapid eye movement 

(NREM) sleep occurs, and both the frequency and duration of this stage of sleep increase dramatically. In 

addition, there are extraordinarily long periods of REM sleep characterized by high-density phasic activity. 

After CPAP therapy, arousal responses to a variety of stimuli are markedly depressed during the first few 

nights of treatment.32,33 

 

The sleep rebound continues over a number of nights. By the seventh to tenth night the sleep pattern, 

distribution, and arousability return to more normal levels. The daytime function of patients is typically 
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transformed. The loss of daytime somnolence is a characteristic improvement, but other dramatic changes 

also are seen. Quantitative tests of neuropsychiatric function often show a reversal from a pattern of cognitive 

deficits, described as unequivocally “brain-damaged” to normal.29,30 

 

Bilevel PAP ventilation provides two different levels of pressure (higher during inhalation and lower during 

expiration) it is found that it can potentially treat OSA at a lower mean pressure than CPAP, at the same time 

improving lung ventilation via pressure support. Bilevel PAP is therefore a valid alternative in patients 

intolerant to CPAP and in patients with associated hypoventilation or chronic obstructive pulmonary 

disease.31 Mandibular advancement devices are effective in mild to moderate OSA and provide a viable 

alternative for patients intolerant to CPAP therapy.32 

 

Prosthetic Management of Sleep Apnea    

Oral Appliances for Sleep Apnea: The list of appliances is mentioned in Table 1. Each oral appliance has a 

primary effect on either the tongue or the tongue and mandible together. Several appliances move the 

mandible anteriorly; for example, Herbst, Klearway, Mandibular repositioner, PM Positioner, Snore Guard, 

and TheraSnore. The tongue is affected by all the appliances either by the direct forward movement of the 

muscle itself or by changes secondary to an altered mandibular rest position.33-36 The Tongue Retaining 

Device (TRD) is the most commonly used oral appliance that has a direct effect on tongue posture.37 

 

Appliance Action Effects 

Herbst Mandible advancement. Oxygen desaturation levels improved markedly 

and the respiratory disturbance index (RDI) 

decreased from a mean of 48.4 to 12.4 - 4 

months after the insertion of a Herbst 

appliance. 

Klearway Holds teeth together and lower 

jaw and tongue forward during 

sleep. 

Patients with mild temporomandibular joint 

discomfort or bruxism can usually wear 

Klearway with ease because comfort of the 

temporomandibular joint and the dentition over 

the long term is one of the criteria used to 

establish the therapeutic jaw position. It has 

shown to be particularly effective in increasing 

the size of the velopharynx. 

Mandibular   

Repositioner 

Monobloc functional appliance 

move the mandible forward. 

Mandibular repositioning appliances have been 

used to affect growth, change airway size, and 

alter the dentition. 

PM Positioner Advance the mandible. Treatment of snoring and Obstructive sleep 

apnea. 

Snore Guard Boil and bite appliance- The 

mandible is positioned 3 mm 

behind maximum protrusion 

with a 7 mm opening. The 

appliance covers the anterior 

teeth only. 

Only for the treatment of snoring. 

TheraSnore Adjustable boil and bite Treatment of snoring. 
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appliance- The appliance is 

fitted to the patient’s centric 

occlusion and the mandible can 

be advanced by using the 

position indicators on the 

appliance. 

Tongue 

Retaining 

Device (TRD) 

A custom-made appliance with 

an anterior bulb that by means 

of negative pressure, holds the 

tongue forward during sleep. 

The TRD appliance is particularly useful in 

patients who have a large tongue. It is an 

effective alternate to a mandibular repositioner 

in patients with a compromised dentition or 

who are edentulous. 

 

Table 1: Oral appliances for sleep apnea 

 

Clinical Algorithm for Selecting Oral Appliances for Treatment of Obstructive Sleep Apnea 

The following therapy sequence is suggested for the management of oral appliance (OAs) in patients who are 

being treated for snoring or OSA.38 (Figure. 3) 

 

 
 

Figure 3: The protocol for management of OSA 
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Compliance and Adverse Effects 

The compliance and side effects of OA treatment might differ depending on the type of the appliance, disease 

severity, and perhaps patient management. Although compliance is often measured subjectively, Lowe et al 

used a compliance monitor and their patient cohort wore the OA for a mean of 6.8 hours per night.39 A greater 

percentage of noncompliance in patients is seen in the first 6 months, which has been reported to be 

approximately 40%.40 

 

Walker-Engstrom ML et al and Nakazawa Y et al reported that the most common reasons to stop using the 

appliance are discomfort/cumbersome (46%) and no or little effect (36%). Compliance rates vary widely 

among studies, with a minimum of 4% to a maximum of 82% of compliance after 1 year of treatment.41,42 In a 

study involving 630 patients, Marklund and colleagues described compliance among 75% of the patients after 

12 months of treatment.43 After 2 to 5 years of follow-up, studies have shown compliance rates of 48% up to 

90%.44-46 Studies with nCPAP have shown that subjective compliance is often higher than objective 

assessment; therefore, until a compliance monitor is available for OA therapy follow-up, caution should be 

taken when evaluating OA compliance. The main reasons for discontinuing treatment are reported to be an 

insufficient reduction of snoring and the presence of side effects.40 Most side effects caused by OAs are usually 

described as mild and transient, and most frequently include dry mouth, excessive salivation, mouth or teeth 

discomfort, muscle tenderness, and jaw stiffness. Significant and persistent TMJ problems are rare as 

reported by Marklund et al.43 de Almeida et al used MRI to evaluate the TMJ of seven patients over a mean 

period of 11 months and concluded that OA in the titrated position seem to be innocuous to the TMJ in 

patients who have OSA.40 

 

Long-term side effects of OA have been recently described by Hamoda et al who reported that tooth 

movement which leads to occlusal changes is a common side effect of long-term use of OA.47 Using a titratable 

appliance, Almeida and colleagues.48,49 showed that OAs used for a mean period of 7.3 years have a significant 

impact on occlusal and dental structures (example a 2.8 mm decrease in overbite and a 2.6 mm decrease in 

overjet). Changes which were observed in craniofacial structures were mainly related to significant tooth 

movements. Marklund et al observed that the frequent use of a monoblock OA with full occlusal coverage for 

5 years resulted in median reductions in overjet and overbite of 0.6 mm in patients who had snoring and 

OSA.50 Infrequent users had smaller bite changes. Overjet decreased during the first and second halves of the 

treatment period, and overbite changes diminished with time. 

 

Conclusion: Older adults experience gradual changes in their sleep patterns, and it is important to 

distinguish normal age-related changes in sleep from sleep disorders. Apnoea/Hypopnea index (AHI) should 

be used by clinicians for assessing the severity of the disorder. Based on the age and status of the dentition 

one of the following treatment protocols should be followed - In dentate patients a mandibular repositioning 

device should be recommended. Whereas in edentulous patients a tongue retaining device should be used. 

However, in patients where a TMJ anomaly or parafunction is noted, oral appliance therapy followed by 

supportive care should be performed. Timely follow-up should be performed for the patients on appliance 

therapy.  Polysomnography should be done to monitor the progress of the disorder. The patient should be 

recalled every 6 months for the next two years to monitor the progress of the disorder. In case the symptoms 

persist, a sleep specialist should be consulted. Timely diagnosis and treatment of sleep-disordered breathing 

not only improve associated morbidity and mortality but may also enhance the quality of life. 
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