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Dentistry is neither an allied health profession nor a 
paramedical profession. It is the only anatomically 
focused health care profession that is university-based 
and for which primary care responsibility is maintained 
by the profession. 
Dentists must have a reliable knowledge of basic 
clinical medicine for safely and effectively treating 
individuals with chronic and other diseases, which 
make them biologically and pharmacologically 
compromised.

Gambhir RS. Primary care in dentistry – an untapped potential. J Family Med Prim 
Care 2015;4:13-8.



The United States is currently experiencing a primary care 
shortage. One solution to improving health care is to increase the 
utilization of existing health care providers, particularly dentists, 
an opportunity that has been largely ignored. 

By employing mid-level providers for less complex procedures to 
deliver more accessible dental care at lower cost, dentists can 
redistribute tasks to their office workforce. They can then serve as 
oral physicians who can provide limited preventive primary care, 
including screening for chronic diseases, while continuing to 
oversee all dental care, whether provided by dentists or non-
dentists.

Giddon DB, Swann B, Donoff RB, Hertzman-Miller R. Dentists as oral physicians: the overlooked primary health care 
resource. J Prim Prev2013;34:279-91



“Dentists may be helpful as screeners for related medical 
problems. Every dentist should have some kind of oral 
cancer screening device (BP monitors, etc) in the office. 
But I don’t want to be just a screener. I want to provide 
care. Orofacial pain treatment and dental sleep medicine 
are two expanded areas where, as a dentist, I can really 
render a useful and successful therapeutic service.”

Louis Malcmacher, DDS, AGD Impact, March, 2014, vol. 42, no. 3
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Objectives this morning

• Normal sleep and the pathophysiology of abnormal sleep.

• Sleep disorders concentrating on sleep disordered breathing conditions 
especially disruptive snoring, sleep-related bruxism and obstructive sleep 
apnea.

• How dentist are in the optimum position to identify patients with possible 
sleep disordered breathing conditions.

• Screening for sleep disordered breathing patient in the dental practice and 
the dental, head and neck examination prior to treatment using oral 
appliance therapy.

• Compare Oral Appliance therapy to Positive Airway Pressure (PAP) therapy 
and discuss benefits and contraindications of both.
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A little about me

• Graduated from the University of Tennessee Health Science Center 
College of Dentistry in 1983 (at the age of 12)

• Practiced general dentistry in Collierville, TN for 35 years.

• Last 2 years have been full time Associate Professor and Director of 
the Dental Sleep Medicine and Orofacial Pain Program at UT CoD.

• Recently went part time at UT in order to cover my practice due to an 
unfortunate issue with my former associate.

• Have been fortunate to establish professional and personal 
relationships with many of the very respected leaders in both fields of 
Dental Sleep Medicine and Orofacial Pain.



A little about me

• My core foundation of practice for Orofacial Pain comes from my 
studies with Jeff Okeson of the University of Kentucky

• I currently am a member of the Board of Directors for the American 
Academy of Dental Sleep Medicine (AADSM).

• I obtained my Board certification with The American Board of Dental 
Sleep Medicine (ABDSM) in 2014. 

• I am a member of the AADSM, the American Academy of Sleep 
Medicine, the American Academy of Orofacial Pain and the ADA, the 
Tennessee Dental Association and the Memphis Dental Society.



SLEEP

There is no single activity that 
humans do more: if you live to 
be 90, you will probably spend 

just over 32 years asleep !



SLEEP
• Sleep is essential for a person’s health and well-being.
• ~60 million Americans suffer from over 70 different sleep 

disorders. (some sources as high as 80 million)
• 60 percent of adults report having problems sleeping a few 

nights a week or more.
• Most of these individuals go undiagnosed and untreated.
• When I began in sleep 13 years ago it was estimated that 18 

million Americans suffered from Obstructive Sleep Apnea 
(OSA).

• Today, the American Academy of Sleep Medicine (AASM) 
estimates between 25 – 30 million Americans suffer from OSA.



SLEEP

• Excessive daytime sleepiness effects approximately 25% of 
the general population (children and adults)

• And up to 40% of adults experience daytime sleepiness 
(enough to interfere with their daily activities)

• 69% of children experience one or more sleep problems a 
few nights or more during the week.

• In children, sleepiness is often expressed as 
inattentiveness, hyperactivity and decreasing school 
performance.

• 48% of adults report snoring.



Sleep – Why it’s Important

• Healthy Brain Function and Emotional Well-Being 
• Healing damaged cells (Growth Hormone in Children)

• Boosting your immune system
• Recovering from the day’s activities
• Safety – Prevents microsleep
• Recharging your heart and cardiovascular system 

for the next day
National Institutes of Health
Morselli L et al. Role of sleep duration in the regulation of glucose metabolism and appetite. Best Pract Res Clin Endocrinol Metab 2010;24(5):687–702.



Sleep – Why it’s Important



Sleep – Why it’s Important

The National Highway Traffic Safety Administration 
conservatively estimates that 100,000 police-
reported crashes are the direct result of driver fatigue 
each year. This results in an estimated 1,550 deaths, 
71,000 injuries, and $12.5 billion in monetary losses. 
These figures may be the tip of the iceberg, since 
currently it is difficult to attribute crashes to 
sleepiness.

DrowsyDriving.org           National Sleep Foundation





National Sleep Foundation, National Department of 
Transportation and the Centers for Disease Control and 

Prevention 



Sleep Statistics – Sleep Deprivation 

Number of people in the U.S. who have a 
chronic sleep disorder

60 Million

Estimated cost to U.S. employers in lost 
productivity due to sleep loss issues

$18 Billion

Percent of people who suffer from sleep 
apnea

8 %

Percent of American adults experience a 
sleep problem a few nights per week

62 %

Percent of all adults have insomnia in 
the course of any year

30 %

Sources: National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



Sleep Statistics – Average Hours Needed

Ages 5 – 10 11 hours

Ages 10 – 17 9 hours

Adults 8 hours

Percent of adults who reported getting an 
average of 6 hours or less

29 %

Percent of high school students who 
reported getting an average of at least 8 
hours

31 %

Sources: National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention





CDC  - Sleep and Sleep Disorders 



Sleep Statistics – <7 hours by State



Sleep Statistics – <7 hours by Census



Sleep Statistics – Missouri



Sleep Statistics – Sleep Behavior 

Unintentionally fell asleep during the day 
at least once in the past month

37.9 %

Nodded off or fell asleep while driving in 
the past month

4.5 %

Annual number of car crash fatalities 
attributed to falling asleep

1,550

Annual number of nonfatal car crash 
injuries attributed to falling asleep

40,000

Sources: National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



Sleep Statistics – Sleep Related 
Difficulties

DIFFICULTY PERCENT AFFECTED NUMBERS

Concentrating on things 23.2 % 49.2 Million

Remembering things 18.2 % 38.8

Working on hobbies 13.3 % 28.2

Driving or taking public 
transportation

11.3 % 24

Taking care of financial affairs 10.5 % 22.3

Performing employed or 
volunteer work

8.6 % 18.3

Sources: National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



Sleep Statistics – Sleep Disorders

Number of people who suffer from 
insomnia

70 Million

Number of people who suffer from sleep 
apnea

20 - 25 Million

Number of people who suffer from 
narcolepsy

200,000 +

Number of people who suffer from 
restless leg syndrome

30 Million

Sources: National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



• Every member of the 
animal kingdom is 
forced to spend 
perhaps a third of its 
life unconscious and 
vulnerable: unable to 
feed, unable to watch 
for predators, unable 
to protect its offspring.



“If sleep doesn’t serve 
some vital function, it 
is the biggest mistake 
evolution ever made.”

Allan Rechtschaffen
• Pioneer sleep researcher, Mt. Sinai Hospital, New York



Three States of Consciousness

•Awake

•nREM sleep

•REM sleep



Sleep Stages

• NREM sleep typically occupies 75–80% of total 
sleep each night. Many of the health benefits of 
sleep take place during NREM sleep – tissue 
growth and repair occurs, energy is restored and 
hormones that are essential for growth and 
development are released.

http://www.resmed.com/us/en/consumer/diagnosis-and-treatment/healthy-sleep/what-happens-during-sleep.html



Sleep Stages

•REM sleep typically occupies 20–25% of total 
sleep each night. REM sleep, when dreaming 
occurs, is essential to our minds for processing 
and consolidating emotions, memories and stress. 
It is also thought to be vital for learning, 
stimulating the brain regions used in learning and 
developing new skills.

http://www.resmed.com/us/en/consumer/diagnosis-and-treatment/healthy-sleep/what-happens-during-sleep.html



Polysomnography - PSG

Polysomnography (PSG) is a study or test done while 
you’re fully asleep.
PSG registers your body’s shifts between the two stages of 
sleep, which are rapid eye movement (REM) sleep, and 
non-rapid eye movement (non-REM) sleep. Non-REM 
sleep is divided into “light sleep” and “deep sleep” 
phases. (N1, N2, N3 sleep)



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1 Sleep

N2 Sleep

N3 Sleep

THE 
STAGES OF 

SLEEP

Starring 
N1 Sleep
N2 Sleep



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1 Sleep

N2 Sleep

N3 Sleep

N1 Sleep
“Light sleep”
4% - 5 % of total sleep time is 
considered normal
Increases to 15% by age 70



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1 Sleep

N2 Sleep

N3 Sleep

N2 Sleep
“Restful Sleep”
45% - 50% of total sleep time is 
considered normal
“Junk” sleep (Coined by Jamison Spencer)

SPINDLES

K COMPLEXS



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1 Sleep

N2 Sleep

N3 Sleep

N3 Sleep
“Deep Sleep”
Delta wave or Slow wave sleep
10% - 20% of total sleep time is considered normal
% decreases with age
Above 40 – 50% in children: to total absence by age 40 –
60
Usually appears only in the first 1/3 of the sleep episode
Growth hormone usually released during N3 sleep



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1 Sleep

N2 Sleep

N3 Sleep

REM Sleep
Rapid eye movement sleep
20% - 25% of total sleep time is considered normal
Body paralysis – atonia
Mind is very active
Vivid hallucinatory imagery or dreaming
Do problem solving – thought consolidation



EEG Sensor Placement - PSG



EEG Sensor Placement - PSG



Stages of Sleep











SLEEP DISORDERS

• Insomnia (affects nearly 60% of adults at least one night / week)

• Sleep Apnea (affects 25 - 30 million Americans) (> 90% 
undiagnosed)

• Narcolepsy (affecting as many as 250,000 Americans)

• Sleepwalking (somnambulism)

• Periodic Limb Movement Disorder (PLMD)  

• Restless Leg Syndrome

• Sleep-Related Bruxism

• Night Terrors



Where does Dentistry Fit In ?

•Dentistry’s role is in the area of 
treatment of SDB conditions

•such as;



Where does Dentistry Fit In ?

•Obstructive Sleep Apnea

•Primary Disruptive Snoring (benign?)

•Nocturnal (Sleep-related) Bruxism



Sleep Related Bruxism

•As the name implies, not all Bruxism is sleep related

•However, when we see Bruxism we need to 
remember that much is sleep related

•Parafunction or a protective function?



Where does Dentistry Fit In ?

Obstructive Sleep Apnea

Primary Disruptive Snoring 
(benign?)

Nocturnal (Sleep-related) Bruxism

The effect of SB treatment and its influence on SDB has 
been noted in a few studies. The notion that SB serves as a 
reactive-protective mechanism against upper airway 
collapse has been posited in the past.8,31,79,105,106 It is common 
dental practice to utilize oral appliance therapy when 
treating SB; however, its effect on SDB remains an enigma.

Indication and safety of oral appliance use should be 
attentively evaluated on a patient-by-patient basis. For 

example, the use of single upper arch oral appliance 
customized for SB was shown to exacerbate 
obstructive respiratory events in patients with SDB
(ie, rise in the apnea-hypopnea index).60,61 In case of a patient 
with SB at risk of SDB (eg, obstructive sleep apnea), we 
recommended a mandibular occlusal splint (made for the 
lower jaw) or a mandibular advancement appliance.



Indication and safety of oral appliance use should be 
attentively evaluated on a patient-by-patient basis. For 
example, the use of single upper arch oral appliance 
customized for SB was shown to exacerbate obstructive 
respiratory events in patients with SDB (ie, rise in the 
apnea-hypopnea index).60,61 In case of a patient with SB at 
risk of SDB (eg, obstructive sleep apnea), we 
recommended a mandibular occlusal splint (made for 
the lower jaw) or a mandibular advancement appliance.



Where does Dentistry Fit In ?

Obstructive Sleep Apnea

Primary Disruptive Snoring 
(benign?)

Nocturnal (Sleep-related) Bruxism



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

The Mayo 
Clinic 

1999 study



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

•10 married couples brought into sleep clinic

• The husbands were all suspected of having sleep 
apnea

• Split night study

•AHI average was 26 (range 3 – 75)

•AHI decreased to 7 (range 0 – 34) once put on CPAP



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

• Spouses arousal index was 21 (range 14 – 34)

•Arousal index decreased to 12 ( range 4 – 27) after 
husband was put on CPAP.

•All 10 couples had been married for many years and 
been habituated to the snoring

• Spouses sleep efficiency increased from 74 % (26 % 
inefficient sleep) to 87 % - a 13 % increase



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

Beninati, W, Harris, CD, Herold, DL, Shepard, JW; Mayo 
Clinic Proc. 1999 Oct; 74(10):955-58.



What if patient doesn’t have a bed 
partner to ask about their snoring?



Where does Dentistry Fit In ?

•Sleep Apnea

•Primary Disruptive Snoring (benign?)

•Nocturnal Bruxism



Wisconsin Sleep 
Cohort



Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Who Are These People ?



Your Staff



Their Family, Patients, Your Family 
and  Friends



Their Family, Patients, Your Family 
and  Friends



ADHD and Sleep Disordered 
Breathing in Children



ADHD and Sleep Disordered 
Breathing in Children

•Children do not react to sleepiness the same way as 
adults

•Have you ever wondered why they give hyperactive, 
inattentive children “Speed” as a treatment for their 
ADHD?

•Ritalin, Focalin and Adderall are all amphetamines -
stimulants



ADHD and Sleep Disordered 
Breathing in Children

•Problems are not just OSA in children
•There is a big problem with the advent of 
electronics (in our house we call them 
“screens”)
• Improper sleep hygiene – worse over the last 50 
years
•School start times



Sleep Apnea – What is it ?



• OSA Video



Sleep Apnea Severity

•AHI - Apnea/Hypopnea Index

•Apneas – Cessation of Breath
•No airflow for at least 10 seconds

•Hypopneas – Shallow Breathing
•>30% reduction in airflow



Sleep Apnea Severity

Mild Sleep Apnea – 5 – 14.9 events per hour

Moderate Sleep Apnea – 15 – 29.9 events per hour

Severe Sleep Apnea – over 30 events per hour



DEFINITIONS

Dental Sleep Medicine (DSM) is the area of dentistry involved in the 
use of Oral Appliance Therapy (OAT) and Oral Surgery procedures for 
the treatment of Sleep Related Disordered Breathing (SRDB), especially 
in the form of Obstructive Sleep Apnea (OSA), Upper Airway Resistance 
Syndrome (UARS) and Primary Disruptive Snoring.

Dental Sleep Medicine –



DEFINITIONS

Oral Appliance Therapy (OAT) involves the selection, design, fitting and 
follow-up care of specially designed Oral Appliances that, when worn 
during sleep, maintain an open and unobstructed airway in the throat. 

Oral Appliance Therapy –









Dental Risk Factors – What You 
May Observe 
• Retrognathia

• Tongue size

• Tongue scalloping

• Large uvula

• Tonsils 

• signs of GERD

• Signs of Bruxism

• Sleepiness during dental appointment



Dental Risk Factors – What You 
May Observe 
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• Tongue scalloping

• Large uvula

• Tonsils 

• signs of GERD

• Signs of Bruxism

• Sleepiness during dental appointment



Dental Risk Factors – What You 
May Observe 
• Retrognathia

• Tongue size (macroglossia)

• Tongue scalloping

• Large uvula

• Tonsils 

• signs of GERD

• Signs of Bruxism

• Sleepiness during dental appointment
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Dental Risk Factors – What You 
May Observe 
• Retrognathia

• Tongue size

• Tongue scalloping

• Large uvula

• Tonsils 

• signs of GERD

• Signs of Bruxism

• Sleepiness during dental appointment



Other Risk Factors

OBESITY



OBESITY in the United States



Definitions:

•Obesity: Body Mass Index (BMI) of 30 or higher.

•Body Mass Index (BMI): A measure of an adult’s 
weight in relation to his or her height, specifically 
the adult’s weight in kilograms divided by the 
square of his or her height in meters.

Obesity Trends Among U.S. Adults 
between 1985 and 2015





Obesity Trends* Among U.S. Adults
BRFSS, 1985

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

No D            <10%          10%–14%



*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.

Obesity Trends Among U.S. Adults

BRFSS, 2015



ADA Policy Statement



Who should be screened for OSA?



EVERYONE ?



Screening Patients for SDB



Screening Patients for SDB



Screening Patients for SDB



Screening Patients for SDB



Malampati Classification



Screening Patients for SDB



Screening Patients for SDB

•What not to do for screening

•Do not use HSAT or oximetry to screen the general 
public



Screening Patients for SDB

1.2. Provided that the recommendations of 1.1 have 
been satisfied, PM may be used as an alternative to 
polysomnography (PSG) for the diagnosis of OSA in 
patients with a high pretest probability of moderate to 
severe OSA. PM should not be used in the patient 
groups described in 1.2.1, 1.2.2, and 1.2.3 (those with 
comorbidities, other sleep disorders, or for screening).









CPAP vs. OAT

• CPAP – Continuous Positive Airway Pressure

• BiPAP
• AutoPAP

• OAT – Oral Appliance Therapy

• Mandibular Advancement Appliances
• Tongue Retaining Devices



CPAP Compliance

Only ~50% of patients use CPAP ≥ 4 h per 
night after 6 months.14 The proportion of 
patients maintaining this minimally 
acceptable level of CPAP usage further drops 
to 17% after 5 years.

Weaver TE, Sawyer A. Management of obstructive sleep apnea by continuous positive airway pressure. Oral 
Maxillofac Surg Clin North Am 2009;21:403–12.



Oral Appliance Response

In general terms, over a third of patients will show a 
complete response to oral appliance therapy with a 
reduction in AHI to < 5/h (or no OSA). Another third will 
have a clinically important response showing > 50% 
reduction in AHI,25 although AHI remains > 5/h and a 
third will not achieve > 50% reduction in AHI. 
Sutherland K, Vanderveken OM, Tsuda H, et al. Oral appliance treatment for obstructive sleep apnea: an 
update. J Clin Sleep Med 2014;10:215–27.



Chan ASL, Cistulli PA. Oral appliance 
treatment of obstructive sleep apnea: an 
update. Curr Opin Pulm Med. 2009; 
15:591-598.



Polysomnographic efficacy  
( decrease in AHI )

Tolerance

Affordability Symptom control
(subjective, EDS, 

snoring, cognitive 
functioning, etc)

Health benefits
(improvements in BP, 
weight reduction, etc)

Convenience

Patient and partner acceptance Adherence (>4 hours/night,
___ nights /week for CPAP ) 

Chan ASL, Cistulli PA. Oral appliance treatment of obstructive sleep apnea: an update. Curr Opin Pulm
Med. 2009; 15:591-598.

CPAP

Oral 
Appliance



Chan ASL, Cistulli PA. Oral appliance treatment of obstructive sleep apnea: an update. Curr Opin Pulm
Med. 2009; 15:591-598.

EFFICACY

EFFECTIVENESS



Current evidence suggests that, despite the superior efficacy of CPAP,

both treatments produce similar subjective and objective health benefits.

The superior self-reported tolerance and compliance associated with

MAD treatment is a likely explanation. Data comparing the costs of each

treatment are scant. CPAP, continuous positive airway pressure; MAD,
mandibular advancement devices.            CPAP;             , MAD.

It only helps if you use it !
Chan ASL, Cistulli PA. Oral appliance treatment of obstructive sleep apnea: an update. Curr Opin Pulm
Med. 2009; 15:591-598.



Sutherland, K, Phillips, CL, Cistulli, PA, Efficacy versus 
effectiveness in the treatment of obstructive sleep apnea: CPAP 
and oral appliances. Journal of Dental Sleep Medicine. 2015; 2 (4) 
175 – 181.



Sutherland, K, Phillips, CL, Cistulli, PA, Efficacy versus effectiveness in the treatment of obstructive 
sleep apnea: CPAP and oral appliances. Journal of Dental Sleep Medicine. 2015; 2 (4) 175 – 181.



Head-to-head trials confirm CPAP is 
superior in reducing OSA parameters on 
polysomnography, however, this greater efficacy 
does not necessarily translate into better health 
outcomes in clinical practice.

Sutherland K, Vanderveken OM, Tsuda H, 
et al. Oral appliance treatment for 
obstructive sleep apnea: an update. J Clin
Sleep Med 2014;10:215–27.



Both MAD and CPAP are clinically effective 
in the treatment of OSAH. Although CPAP 
has a greater treatment effect, MAD is an 
appropriate treatment for patients who are 
intolerant of CPAP and may be comparable 
to CPAP in mild disease.



Doff MHJ; Hoekema A; Wijkstra PJ; van der Hoven JH; Slater JJRH; de Bont LGM; Stegenga B. Oral appliance versus 
continuous positive airway pressure in obstructive sleep apnea syndrome: a 2-year follow-up. SLEEP 2013;36(9):1289-1296









Despite the inferior efficacy of MAS 
compared to CPAP in the reduction of 
AHI, MAS present similar health 
outcomes related to cardiovascular 
disease such as BP reduction, 
endothelial function and microvascular 
reactivity.

They hypothesize that this is because the suboptimal 
efficacy with MAS therapy is counterbalanced by the 
superior adherence relative to CPAP, resulting in similar 
effectiveness of both treatments.





Obstructive Apnea vs. Central Apnea



OSA – Increased Risk Of

• High blood pressure

• Heart failure

• Heart rhythm disturbances

• Atherosclerotic heart disease

• Sudden heart attack (MI)

• Pulmonary hypertension

• Insulin resistance (diabetes)

• Memory and cognitive problems

• Depression

• Anxiety

• Gastroesophageal reflux disease 
(GERD)

• Stroke



Heart Disease in the United States

610,000 die per year

325,000 sudden 
cardiac death

735,000 heart attacks 
per year

# 1 cause of death in 
the U.S.



Obstructive Sleep Apnea

Night symptoms
• Snoring

• Gasping

• Awakening with gasping

• Frequent awakenings

• Night sweats

• Fragmented, unrefreshing sleep

• Insomnia symptoms

• Sleep related bruxism

Day symptoms
• Excessive daytime sleepiness

• Unrefreshing sleep

• Poor memory

• Poor concentration

• Fatique

• Morning headaches

• Impotence, decreased sex drive

• Depression 



Dentistry is in a unique position to 
discover patients with SDB

•We see more health conscious patients
•We tend to see them once if not twice a year
•We can directly view the oral airway and the oral 

manifestations of OSA
•We can more directly question patients to screen for 

SDB



OSA Diagnosis

•Refer for EVALUATION



PSG vs. HSAT
Important point about HSAT:

You can not RULE OUT sleep apnea with an HSAT



Sleep Apnea in Children

• Snoring

• Hyperactivity

• Developmental delay

• Poor concentration

• Nocturnal Enuresis

• Obesity

• Large tonsils

• Headaches

• Night terrors

• Nightmares



Sleep Apnea in Children

•Children are not supposed to snore

• Large percentage of children with OSA improve 
after adenotonsillectomy

• This is true even with smaller tonsils

• Enlarged adenoids cause mouthbreathing



Bo



Bo



Sleep Apnea in Children

The majority of these children have mild 
symptoms, and many outgrow the 
condition. OSA often results from 
adenotonsillar hypertrophy, 
neuromuscular disease, and craniofacial 
abnormalities.

Snoring is associated with higher levels 
of inattention and hyperactivity.
81% of snoring children with ADHD 
could have their ADHD eliminated if 
their habitual snoring were effectively 
treated.

Sleep 20(12): 1185-1192

Children with ADHD are 2 ½ times more 
likely to be bed wetters (enuresis).

South Med J, 1997 May; 90(5):503-5.



ADHD and Sleep Disordered 
Breathing in Children



SARAH
• 9 yo

• Reported snoring

• Behavior problems in school

• ADHD like behavior –
reported by teacher

• Inattentive

• Would fall asleep during car 
ride home

• Nocturnal enuresis



ADHD and Sleep Disordered 
Breathing in Children

•Children do not react to sleepiness the same way as 
adults

•Have you ever wondered why they give hyperactive, 
inattentive children “Speed” as a treatment for their 
ADHD?

•Ritalin, Focalin and Adderall are all amphetamines -
stimulants



ADHD and Sleep Disordered 
Breathing in Children

•Problems are not just OSA in children
•There is a big problem with the advent of 
electronics (in our house we call them 
“screens”)
• Improper sleep hygiene – worse over the last 50 
years
•School start times



OSA in Children



OSA in Children



Myofunctional Appliance Therapy



CPAP Therapy - 1980



Positive Airway Pressure



Humidification - 1995



Bi Level PAP – Mid 1990’s
AutoTitration PAP – Early 2000’s

• Obstructive sleep apnea treated by independently adjusted inspiratory 
and expiratory positive airway pressures via nasal mask. Physiologic and 
clinical implications.Sanders MH, Kern N Chest. 1990 Aug; 98(2):317-24.

• Automated continuous positive airway pressure titration for obstructive 
sleep apnea syndrome.Teschler H, Berthon-Jones M, Thompson AB, 
Henkel A, Henry J, Konietzko N Am J Respir Crit Care Med. 1996 Sep; 
154(3 Pt 1):734-40.



Bi Level PAP – Mid 1990’s
AutoTitration PAP – Early 2000’s

• Obstructive sleep apnea treated by independently adjusted inspiratory 
and expiratory positive airway pressures via nasal mask. Physiologic and 
clinical implications.Sanders MH, Kern N Chest. 1990 Aug; 98(2):317-24.

• Automated continuous positive airway pressure titration for obstructive 
sleep apnea syndrome.Teschler H, Berthon-Jones M, Thompson AB, 
Henkel A, Henry J, Konietzko N Am J Respir Crit Care Med. 1996 Sep; 
154(3 Pt 1):734-40.



Oral Appliances for the Treatment of 
Obstructive Sleep Apnea and Snoring

• Two Classes of Oral Appliances

• Tongue Retaining Devices (TRD)

•Mandibular Repositioning Appliances / Mandibular 
Advancement Appliances (MRA or MAD)



Oral Appliances

• Tongue Retaining Device

• (When you might use a TRD)

• Edentulous Patients

• Too few teeth – Periodontally compromised teeth

•Non-apneic snores or very mild OSA

•Down’s syndrome



Oral Appliances



Oral Appliances



Oral Appliances



Oral Appliances

•Mandibular Repositioning Appliances / 
Mandibular Advancement Appliances (MRA or 

MAD)













How Oral Appliances Work



How Oral Appliances Work



ORAL APPLIANCES



ORAL APPLIANCES

•OAT – Oral Appliance Therapy

•MAD – Mandibular Advancement Device

•MAS – Mandibular Advancement Splint



Obstructive Sleep Apnea
• The major treatment options are:

•Continuous Positive Airway Pressure 
(CPAP) therapy

•Oral Appliance Therapy (OAT)
• Surgery











Oral Appliances

Monoblock Anterior Hinge Bilateral Push

Interlocking Bilateral Pull



Oral Appliances

• Things to consider when selecting an appliance

Lateral bruxer
Current or past TMJ issues
Retention issues (    or    )
Missing teeth
Future restorative work       

planned
Allergies (Sensitivities)

Want to keep mouth closed
Want to keep mouth open
Manual dexterity or poor 
vision
Ability to get in for follow-up
Past history of OAT



Oral Appliances - Monoblock



Oral Appliances - Monoblock



Oral Appliances - Anterior Hinge 
Based (Push/Pull)



Oral Appliances - Anterior Hinge 
Based (Push/Pull)



Oral Appliances – Compression
Based (Bilateral Push)



Oral Appliances – Compression
Based (Bilateral Push)



Oral Appliances – Traction Based
(Bilateral Pull)



Oral Appliances – Traction Based
(Bilateral Pull)



Oral Appliances – Traction Based
(Interlocking)



Oral Appliances – Traction Based
(Interlocking)





Oral Appliances

Monoblock Anterior Hinge Bilateral Push

Interlocking Bilateral Pull



Treatments for OSA

• CPAP – Continuous Positive Airway Pressure
• Nasal

• Full Face Mask

• Nasal Pillows

• Combination Therapy (CPAP/OA)











AADSM Treatment Protocol
1. Medical assessment must be made by a physician before oral appliance 

therapy (OAT) is initiated. (1-4)

a. In order for the dentist to practice within the limits of his or her license as 
designated and required by the state in which the dentist practices, and in 
compliance with all applicable state and federal regulations, the dentist shall refer 
the patient to the physician for a complete medical evaluation and diagnosis to 
determine the absence or presence, and severity, of sleep-disordered breathing 
(SDB), which may include snoring, upper airway resistance syndrome (UARS) or 
obstructive sleep apnea (OSA). Following diagnosis, the dentist may provide OAT as 
appropriate with a prescription provided by a physician that has had a face-to-face 
evaluation. The treatment of primary snoring does not require a physician’s 
prescription; or

b. The physician refers the patient directly to the dentist for OAT as 
appropriate.



AADSM Treatment Protocol
• 2. The diagnostic sleep study is interpreted by a medical sleep specialist, 

who provides a copy of the interpretation to the dentist for review. The 
reviewed copy of the interpretation shall be maintained in the patient 
record.

3. The dentist assesses the patient through a complete clinical 
examination, including a determination of the current health and 
prognosis of oral tissues that might be affected by OAT. Evaluation of a 
recent radiographic survey is important to a complete examination. The 
dentist recommends the choice of appliance (1, 2, 5, 6, 7, 8), discloses and 
discusses relevant fees with the patient, and explains the rationale for OAT 
to the patient while recording all appropriate documentation. A dentist 
who owns or has any partial ownership of the device, or patent for the 
device, that is being recommended for treatment must disclose this 
information to the patient as a potential conflict of interest (COI) prior to 
the delivery of the device to the patient.



AADSM Treatment Protocol

• 4. The dentist communicates the proposed plan for OAT to the patient’s physician, and 
appropriate health care providers, and the dentist regularly provides the patient’s 
physician and other health care providers with progress and follow-up notes, as well as 
other pertinent information. (1,2)

5. The dentist shall provide the patient with a copy of the consent form prior to 
appliance delivery. (9)

6. In accordance with protocol established between the treating dentist and referring 
physician, the dentist fabricates a custom-made oral appliance and meets with the 
patient for an initial calibration and adjustment. After this initial calibration, the dentist 
may obtain objective data during an initial trial period to verify that the oral appliance 
effectively improves upper airway patency during sleep by enlarging the upper airway 
and/or decreasing upper airway collapsibility. If necessary, the dentist makes further 
adjustments to the device during a final calibration to ensure that optimal fit and 
positioning have been attained. (10-13)



AADSM Treatment Protocol

• 7. Following the final calibration, the dentist refers the patient back 
to the physician for a medical evaluation and assessment of OAT 
outcomes. To ensure satisfactory therapeutic benefit, an order may 
be written for the patient to undergo an overnight sleep test with the 
oral appliance in place. If the treatment is sub-therapeutic, the 
physician and dentist collaborate to discuss: the possibility of further 
calibration, validated alternative treatments, or combining positive 
airway pressure (PAP) therapy with OAT. (11-13)

8. Patients diagnosed with primary snoring may be treated without 
objective, follow-up data; however, the patients should be 
reevaluated at least annually.



AADSM Treatment Protocol

• 9. Follow-up protocol after the final calibration should include a patient 
evaluation every six (6) months for the first year and at least annually 
thereafter. The annual recall exam should: verify appliance efficacy and occlusion 
stability; check the structural integrity of the device; ensure that there is a 
resolution of symptoms such as snoring and daytime sleepiness; inquire about 
patient comfort and adherence to therapy; and screen for possible side effects. If 
the patient’s annual assessment reveals symptoms of worsening OSA or the 
potential need for additional adjustments to the device, then the dentist shall 
communicate this information to the patient’s physician. (1, 2, 5, 14-16)

10. Knowledge of various appliances is strongly recommended, as no single 
appliance is effective for treatment of all patients. Dentists who treat SDB are 
encouraged and have a responsibility to routinely pursue additional education 
in the field and to comply with all applicable state and federal regulations. (6, 7, 
8, 17, 18)



Take Home Points

• While it is up to the physician to diagnose a patient with OSA, and 
prescribe treatment, the dentist must understand the terminology, 
the science, the disorder and have a good understanding of the 
various therapeutic options available.

• There are published guidelines that are accepted by the sleep 
physicians and sleep dentists and are gaining wide acceptance by 
insurance companies and malpractice carriers. Being ignorant of 
these guidelines does not protect you if you decide to treat 
patients without input from a physician.



Patient Management 

•Appointment Sequence
• Initial consultation

• Comprehensive exam, History, Work-up (Impressions and 
bite registration)

• Appliance delivery

• 2cd Day phone call

• 1 – 2 week initial follow-up 

• Calibration follow-up

• Long-term follow-up 



Patient Management 

• New patient Initial Consultation (Appointment # 1)
• Patient demographics
• Medical insurance information – verify insurance and pre-

authorization
• Appliance candidacy paperwork and notes
• Referral information (Referral from certified sleep physician
• Release of information to obtain PSGs and progress notes
• Informed consent signed
• Wavier of liability signed
• Appointment made for exam work-up



Patient Management 

•Appliance candidacy
• Adequate number of teeth
• Healthy teeth
• Healthy supporting structures
• Any TMJ issues
• Evaluate the airway (Mallampati)



Mallampati Classification



Patient Management 

•Appliance candidacy
• Adequate number of teeth
• Healthy teeth
• Healthy supporting structures
• Any TMJ issues
• Evaluate the airway (Mallampati)
• Enough opening to insert appliance  (42 mm – 52 mm 

avg)
• Psychological and physical assessment



Patient Management 

• Comprehensive exam, History, Work-up (Impressions and 
bite registration) (Appointment # 2)

• Medical history

• Sleep history

• Family and social history

• Comprehensive oral hard and soft tissue exam





Patient Management 

• Comprehensive exam, History, Work-up (Impressions and 
bite registration) (Appointment # 2)

• Medical history

• Sleep history

• Family and social history

• Comprehensive oral hard and soft tissue exam

• Radiographs (Panorex, Ceph, CBCT?)

• Comprehensive TMD evaluation (Joint exam, Muscle palpations, etc.)

• Range of Motion (ROM) measurements (protrusive, lateral, vertical, 
etc.)

• Intraoral and extraoral photographs  









Patient Management 

• Appliance Delivery (Appointment # 3)

•Quality check appliance when it comes in from 
lab (Correct appliance, good fit to models, 
correct patient, etc.)

•Delivery appliance and make any initial 
adjustments to patient comfort

•Make AM positioner (reprogrammer)









Common Management Considerations

• Verification and/or Correction of Midline Position – describes an 
effort to ascertain and maintain the appropriate lateral position of the 
mandible in its forward position

• Verification and/or Correction of Occlusion – describes an effort to 
ascertain balanced occlusal forces OA both bilaterally and anteriorly-
posteriorly. This may encompass changes to the vertical dimension of 
the OA.

• Habitual Occlusion – refers to the position of closure between the 
dental arches in which the patient feels the teeth fit together most 
comfortably with minimal muscular stress 



Patient Management 

• Appliance Delivery (Appointment # 3)
• Quality check appliance when it comes in from lab (Correct 

appliance, good fit to models, correct patient, etc.)

• Delivery appliance and make any initial adjustments to patient 
comfort

• Make AM positioner

• Give written and verbal use and care instructions



Patient Management 

• Appliance Delivery (Appointment # 3)
• Quality check appliance when it comes in from lab (Correct 

appliance, good fit to models, correct patient, etc.)

• Delivery appliance and make any initial adjustments to patient 
comfort

• Make AM positioner

• Give written and verbal use and care instructions

• Best to take photos of appliance in place

• Set appointment for 1 – 2 week initial follow-up

• Make sure patient has contact information for any emergency



Patient Management 

• Second Day Phone Call

• This is a phone call made by a staff member to check on patient to 
see how treatment is going, if there are any questions or there are 
any concerns.

• This is a requirement for facility accreditation.

• Utilize telemedicine whenever possible during follow-up
• Check-up calls, progress verification, ancillary therapy effectiveness, etc.



Patient Management 

• Initial Follow-up Appointment (Appointment # 4)
• Made within one to two weeks after delivery of appliance.

• Check appliance for fit and integrity.

• Check for any side effects

• Check on subjective symptom relief.

• Snoring, night time awakenings, waking refreshed, decreased 
daytime sleepiness, etc.

• Check on appliance usage - # of days worn, # of hours/night

• Go over use and care of appliance.

• Ask about bed partner observations



Patient Management 

• Calibration follow-up appointments (Appointment # 5)
• Determine whether or not to adjust appliance if subjective 

symptoms have not resolved

• These appointments are roughly monthly during first three 
months after delivery.

• Some patients require more – high maintenance patients

• Some patients may need assistance with adjustments (dexterity 
issues, the elderly, cognitively impaired)

• Goal is subjective symptom relief 



Ferguson, Cartwright, Rogers and 
Schmidt-Norwara, 2006

The efficacy of OAs was established for 
controlling OSA in some but not all 
patients with treatment success (AHI less 
than or equal to 10) achieved on average 
in 52% of patients.



Almeida, Parker, Hodges, Lowe and 
Ferguson; 2009



Almeida, Parker, Hodges, Lowe and 
Ferguson; 2009
• This study established that overall success rates with oral appliances (MAD, 

MRD, etc.)could be improved from 52% (Furgeson, et al., 2006)

• In their study, Almeida and Parker had an initial success rate of 64% by just 
treating to subjective symptom relief.

• By incorporating HSAT and further titration of oral appliance, that success rate 
improved to over 80% 

• By utilizing in lab PSG with titration of oral appliance, the success rate was 
over 90 %.

• Success was defined as reduction of the pre-treatment AHI by at least 50 % 
and < 10. with this criteria, they were able to improve AHI by 30.4 % over just 
treating to Subjective symptom relief alone (64 % to 95%). Success defined as 
AHI reduction of 50 % and < 5, AHI improved by 17.4 % (64% to 82 %)
•



Almeida, Parker, Hodges, Lowe and 
Ferguson; 2009

One protocol:
Initial protrusive position of 60%
Patient advances to subjective control of 

symptoms
PSG – patient was wakened to advance 1 mm/ 

wakening for a maximum of 3 awakenings
Offer PAP if OA not effective after 3 adjustments

Almeida F,  et al. Effect of a Titration Polysomnogram on Treatment Success with a 
Mandibular Repositioning Appliance.   J Clin Sleep Med. 5930: 198-204, 2009



Calibration HSAT

• This is an area of much debate presently.
• The sleep physicians (AASM) see use of HSAT by 

dentists as outside the scope of dentistry.
• There is a big push by some dentists that do OAT to 

have their state boards declare that is within the 
scope of practice for dentists.

• This is an area to watch closely over the next year.
•My personal thoughts



Patient Management 

• Long-term follow-up Appointments
• Established protocol from the AADSM recommends that 

following follow-up appointments

• First long-term follow-up appointment occurs 6 months after 
appliance delivery

• Next follow-up appointment occurs 12 months after appliance 
delivery

• Long-term follow-up appointments occur annually after the first 
year for the life of the appliance.

• Most appliances will be effective for 3 – 5 years before needing 
to be remade. 



Patient Management 

• Follow-up appointments are to check for: 
•Appliance integrity

•Dental changes

•Return of subjective symptoms



Sheats RD, Schell TG, Blanton AO, Braga PM, Demko BG, Dort LC, Farquhar D, Katz 
SG, Masse JF, Rogers RR, Scherr SC, Schwartz DB, Spencer J. Management of side 
effects of oral appliance therapy for sleep-disordered breathing. Journal of Dental 
Sleep Medicine. 2017;4(4):111–125.

• Consensus Conference – 13 
Board Certified experts in 
Dental Sleep Medicine

• Over 150 years of experience

• 181 articles

• 143 articles used to support the 
findings

• 69 Articles cited in final report





Managing Side Effects of OAT

•Most common Side Effects of OAT (temporary)
• Sore teeth
• Sore Jaw joint
• Feeling like the bite is off (teeth don’t come 

together just right)
• Excessive salivation
•Dry mouth



Managing Side Effects of OAT

•More Permanent Side Effects

• Persistent TMJ pain
• Tenderness to muscles of mastication
• Altered occlusion
• Decrease in overbite and overjet
• Alteration in position of mandibular molars and canines
• Interproximal gaps



Temporomandibular Joint Related Side Effects

CAPSULITIS – the most common 
TMD issue



Capsulitis – most common TMD issue

• Inflammation of the joint capsule or synovial tissue (synovitis) of the joint

• Usually caused by trauma – Macro- or micro-



Macro trauma vs. Micro trauma 



Capsulitis – most common TMD issue

• Inflammation of the joint capsule or synovial tissue of the joint

• Usually caused by trauma – Macro- or micro-

• Can also be caused from oral appliance therapy.

• Usually hurts all the time

• Posterior open bite on the affected side

• Hurts to try and clench on that side

• Tongue depressor test

• Anti-inflammatories



Capsulitis - Treatment

• Anti-inflammatories
• Ibuprofen 600 mg q6h for 4 – 7 days
• Medrol Dose pack (MethylPREDNISalone 4mg)

• Physical Therapy – iontophoresis or phonophoresis or just 
creams

• Aqualizer or soft splint – splint therapy is temporary

• Hard splint if necessary – day and/or night splints may be 
indicated to reduce adverse joint loading



Managing Side Effects of OAT

•Teeth are going to move…Get over it ! 
Alan Lowe

• Inform patient and together make a decision to continue 
treatment or terminate treatment.



Medical Billing

• Remember, this can be a roadblock

• Nothing similar to dental insurance

• Reimbursement relies heavily on documentation

• Progress notes in SOAP format

• Letter of Medical Necessity

• Physician prescribed

• Supporting documentation (Dx PSG, CPAP intolerance, etc.)

• Entire courses offered on medical insurance coding and filing

• Insurance companies may have to be educated about OAT



Medical Billing

• OAT for the treatment SRDB is a dental procedure to treat a 
medical condition.

• All procedures, including work-up, exam, history, appliance 
fabrication, adjustment, titration and follow-up are billed to 
patients’ medical insurance.

• There is no dental insurance coverage for OAT for the treatment of 
SRDB.

• There is no medical insurance coverage for the treatment of 
primary disruptive snoring



Medical Billing

• OAT for the treatment of OSA is a covered medical 
expense for most private insurers.

• Coverage is determined individually by predetermined 
criteria. (ie. Specific AHI/RDI values, co-morbid conditions, 
etc.)

• Our experience WAS that if covered, treatment is covered 
90% - 100% of treatment fee.

• Now insurance companies negotiate fees even if you are 
not in network with them.



Medical Billing

• Insurance coverage has changed dramatically over the last 
couple of years.

• Medicare leads the way in establishing reimbursement for 
OAT.

• Look at companies that will do your medical insurance billing 
for you for a percentage or a flat fee.
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• Reimbursement relies heavily on documentation

• Progress notes in SOAP format

• Letter of Medical Necessity

• Physician prescribed

• Supporting documentation (Dx PSG, CPAP intolerance, etc.)

• Entire courses offered on medical insurance coding and filing

• Insurance companies may have to be educated about OAT



Medical Billing

• OAT for the treatment SRDB is a dental procedure to treat a 
medical condition.

• All procedures, including work-up, exam, history, appliance 
fabrication, adjustment, titration and follow-up are billed to 
patients’ medical insurance.

• There is no dental insurance coverage for OAT for the treatment of 
SRDB.

• There is no medical insurance coverage for the treatment of 
primary disruptive snoring



Medical Billing

• OAT for the treatment of OSA is a covered medical 
expense for most private insurers.

• Coverage is determined individually by predetermined 
criteria. (ie. Specific AHI/RDI values, co-morbid conditions, 
etc.)

• Our experience WAS that if covered, treatment is covered 
90% - 100% of treatment fee.

• Now insurance companies negotiate fees even if you are 
not in network with them.



Medical Billing

• Insurance coverage has changed dramatically over the last 
couple of years.

• Medicare leads the way in establishing reimbursement for 
OAT.

• Look at companies that will do your medical insurance billing 
for you for a percentage or a flat fee.











Facility Accreditation



Facility Accreditation









Mastery Mission Statement: To serve both 
the public and the profession by providing a 
comprehensive, evidenced-based skill 
development and education pathway for dentist 
providing oral appliance therapy to patients with 
sleep-related breathing disorders



Mastery Mission Statement: To address a 
rapidly growing need for proficient dental sleep 
medicine practitioners Mastery curriculum will 
follow AADSM supported clinical standards.



Curriculum

• 65 hours of DSM education

• 5 hrs pre-session videos, 60 hrs on-site

• Pre- and Inter-session literature

• Medical lectures

• DSM Standards and Algorithms

• Clinical Demonstrations and Assignments

• Insurance and Medicare



Curriculum
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Curriculum
• 65 hours of DSM education

• 5 hrs pre-session videos, 60 hrs on-site

• Pre- and Intersession literature

• Medical lectures

• DSM Standards and Algorithms

• Clinical Demonstrations and Assignments

• Insurance and Medicare



Core Competencies

• I    Impression Taking

• II   Record Keeping

• III  Bite Acquisition

• IV  SOAP Notes

•V   Treatment Planning

•VI  Device Delivery





Guided Patient Cases

• Written 
Documentation
• Diagnostics

• Medical Partnership

• SOAP
• Informed Consent

• Treatment Planning

• Goal setting

• Images
• Record keeping

• Delivery



 Five videos and Assigned Literature

 Core Competency I: Impression Taking

 Core competency II: Photographic Record Keeping

Pre-Session: 

NO PREREQUISITES



QDD Examination

Post-Session:



Pre-Session:
Assigned Literature

 Screening and Referral of two patients with SOAP notes

Core Competency III: SOAP and Informed Consent

Core Competency IV: Treatment Planning

Core Competency V: Bite Acquisition



Pre-Session:
Assigned Literature

Core Competency VI: Device Delivery and Follow-Up



Post-Session:
 Follow Up visit

 Certification exam



ABDSM 
Mastery Exam

ABDSM  
Exam

Board Cases:
Five Detailed
Five Spreadsheet



Scheduled Mastery Programs

Mastery I Sept 14-16, 2018

Mastery II      Nov 9-11, 2018    

Mastery III     Feb 8-10, 2019

ABDSM Exam Window is May 5-19, 2019 



Scheduled Mastery Programs

Mastery I Sept 14-16, 2018

Mastery II      Nov 9-11, 2018    

Mastery III     Feb 8-10, 2019

Nov 9-11, 2018      Mastery I  

Feb 8-10, 2019      Mastery II

Apr 12-14, 2019     Mastery III

ABDSM Exam Window is May 5-19, 2019 













AADSM.org
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Registration Fees


