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1. To have a basic understanding of Obstructive Sleep 

Apnea and its prevalence.

2. To have an understanding of how to identify patients at 

risk for OSA.

3. To have a basic understanding of diagnostic tests 

(sleep studies) for OSA.

4. To understand how to select patients for treatment of 

OSA with oral appliances 

Learning Objectives
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Obstructive Sleep Apnea

 Repeated apneas and hypopneas due to collapse of the upper 

airway during sleep.

 Apnea - No airflow for 10 seconds or more with no change in 

effort

 Hypopnea - Decreased airflow of at least 30 % with a 4% 

oxygen desaturation

 AHI - Number of apnea/hypopnea events per hour of sleep

0-5 Normal

5-15 Mild

15-30 Moderate

> 30 Severe



Respiratory Effort Related Arousal (RERAS) – Sleep disturbance 

caused by upper airway narrowing causing increased effort to 

breathe

Respiratory Disturbance Index (RDI) = Apneas + Hypopneas + 

RERAS/TST



Prevalence of OSA

 Prevalence appears to be high, but it is not clear

 Approximately 42 million American adults have SDB

 1 in 5 has mild OSA

 1 in 15 has severe OSA

 9% of middle-aged women and 25% of middle-aged 

men suffer from OSA

 Most patients are asymptomatic or unaware of the 

indicators

 At least 75% of patients with OSA remain undiagnosed



 Prevalence increases with age

 Less than 10% at age 40

 Approximately 20% at age 60

 Increases in the incidence of obesity



Increasing Rate of Discovery

 Wisconsin Sleep Cohort Study 1988-2011

 10% of adults 30-60 years old had clear evidence of OSA

 The Sleep Heart Health Study in the late 1990’s 

 Approximately 17% of adults had OSA

 The National Sleep Foundation Poll in 2005 

 As many as 25% of American adults are at high risk for OSA



Prompts to seek medical attention









A Score of 10 or More 

Indicates EDS



Comparison of Screening 

Questionnaires for OSA

 Berlin, STOP-Bang, Stop, Epworth Sleepiness Scale

 234 patients completed questionnaire and underwent 

attended polysomnography

 Sensitivity to predict OSA

 STOP-BANG – 97.55%

 Berlin – 95.07%

 STOP – 91.67%

 Low Specificity

 26.32%, 25%, and 25%, respectively



Epworth Sleepiness Scale

Highest specificity – 75%

But the lowest sensitivity – 72.55%



Best Source of Information/History?

 Many patients minimize or do not recognize the 

indicators of OSA

 Bed partners or caregivers generally are better 

at identifying snoring, abnormal breathing, and 

EDS



Modified Mallampati Score



 For every 1-point increase in 

the score, the odds of 

having OSA increase by 

more than 2-fold

 The AHI increases by more 

than 5 events per hour



Testing For OSA

Four Types of Monitoring Devices Have 

Been Defined



Type 1 Devices

 Considered the Gold Standard Form of Testing

 Technician Attended, Overnight 

Polysomnography



Polysomnography



Includes Pulse Oximetry

Additional Options

Transcutaneous CO2

Esophageal Pressure

Forearm EMG

















Type 2 Devices

 Can Record The Same Variables As Type 1 

Devices

 Done Outside Of The Sleep Lab And They Are 

Unattended Studies



Type 3 Devices

 Four To Seven Variables Measured

Two Respiratory Variables - Effort and Airflow

A Cardiac Variable - Heart Rate or ECG

Oxyhemoglobin Saturation via Pulse Oximetry

Some Devices Detect Snoring, Body Position, 

or Movement

Sleep Stages Are Typically Not Measured

Unattended Studies







Type 4 Devices

 Record One Or Two Variables

Airflow

Pulse Oximetry

Unattended By A Technician

A Novel CMS Defined Type 4 Device Measures 

Arterial Tonometry,  Oximetry, Snoring, 

Actigraphy, And Body Position.





PAP Therapy is the Gold Standard 

Treatment for OSA

 Air pressure, measured in cmH2O, is used to splint the 

upper airway open



Adherence to PAP Therapy

 50-60 % of patients are adherent to PAP therapy

 29-83% of patients are non-adherent to PAP 

therapy

 The decision is usually made during the first week 

of therapy

 Use increases gradually once the decision to 

adhere is made

 The average use of PAP therapy is 

approximately five hours per night



PAP or No PAP?

 2006 AASM Practice Parameters

 PAP therapy is an option in mild OSA

 Mixed results in studies of outcome

 PAP reduces AHI, but does not necessarily reduce BP or 

improve EDS, mood, or quality of life

 Of 32 patients with AHI < 10, ten had improved quality of 

life at 4 weeks

 At 3 months, only 4 continued to adhere to PAP therapy



PAP or No PAP?

 Important to correlate AHI with symptoms and co-

morbidities

 As many as 25% of sleep patient have more than one 

sleep disorder

 Consultation and patient education with a sleep 

specialist



Oral Appliances

 AASM/AADSM 2015 Guidelines

 OA should be prescribed, rather than no therapy, for 

patients requesting treatment for primary snoring 

(STANDARD)

 A qualified dentist should use a custom, titratable device 

(GUIDELINE)

 Consider OA for patients who are intolerant of PAP 

therapy or prefer alternative therapy (STANDARD)

 Qualified dentist provides oversight of treatment and 

periodic follow up visits with sleep specialist (GUIDELINE)

 Follow up testing (GUIDELINE) (24)



Oral Appliances (cont.)
 Most Effective For Mild to Moderate OSA

 AHI Above 30 – About 50% effective

 On Average, Resolution of OSA (AHI < 5) Occurs in About 

48% of Patients (Range – 29 to 71%)

 Approximately One-third of Patients Experience No 

Therapeutic Benefit

 On PSG, The Effectiveness of PAP is Superior

 However, Many Patients Prefer Oral Appliances and 

Report Greater Adherence to Therapy

 This May Counteract the Inferiority Over PAP to 

Reduce AHI



Patient Selection For Treatment 

With An Oral Appliance



 Less severe disease

 Supine-predominant OSA

 Younger age, female gender

 Lower BMI and neck circumference

 Shorter soft palate length

 Greater angle between the cranial base and 

mandibular plane

 A retrognathic mandible (Class 2 malocclusion)

 These factors = a higher likelihood of success, but are not 

universal

Favorable Factors



Who Should Not Be Considered A Candidate 

For An OA

 Patients with Central Sleep Apnea

 Patients with sleep related hypoventilation

 COPD, obesity-related hypoventilation, neuromuscular 

disease, drug-induced hypoventilation

 Patients with poor dentition or who are edentulous

 Patients with acute TMJ derangement or disc displacement

 Patients who require objective monitoring for their occupations

 ? Patients with prior orthodontic correction



Obstacles

 Insurance Coverage

 Awareness Among Healthcare Professionals and Patients



Summary

 Oral Appliances Can Be A Very Effective Alternative To 

PAP Therapy

 Improving Awareness of This Among Health Care 

Providers and Patients Has The Potential To Help A 

Significant Number Of Patients With OSA Who Would 

Otherwise Remain Untreated And At Risk For Reduced 

Quality Of Life And Significant Health Consequences

 A Collaborative Relationship Between Dentists and Sleep 

Medicine Specialists Is The Key



Thank You
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