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13Obstructive Sleep Apnea and Snoring

Antonio G. Romero and João N.A.R. Ferreira

Pearls of Wisdom
• Moderate-to-severe sleep-disordered breathing (SDB) is common in the 

general population, particularly between ages 50 and 70.
• Obstructive sleep apnea (OSA) is a major public health concern presenting 

a high associated risk for hypertension, cardiovascular disease, type II dia-
betes, and motor vehicle accidents. The dentist should always evaluate for 
the presence of risk factors in patients with any signs of SDB.

• PSG is the gold standard for the diagnosis of OSA and sleep disorders.
• The CPAP device is still considered the most effective therapeutic approach for 

the management of SDB in both adults and children; however, their side effects 
and low adherence make clinicians look for alternative treatment options.

• Oral appliances (OA), especially mandibular advancement devices (MAD), 
have become viable option for patients with mild-to-moderate OSA or 
with primary snoring.

• The sleep physician should be the one providing an accurate diagnosis and 
prescribe OA when indicated. The dentist is considered a key part of the 
multidisciplinary management team for OSA.

• When using OA, then dentist should use custom-made ones allowing for 
the titration of the device and should monitor closely the resolution of 
OSA symptoms and possible side effects.

mailto:Antonio.Romero@uv.es
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13.1  Introduction and Diagnostic Subtypes

Sleep-related breathing disorders in adults are a heterogeneous group of disorders 
characterized by different abnormalities of respiration during sleep. The term sleep- 
disordered breathing (SDB) has been used interchangeably with the term obstruc-
tive sleep apnea (OSA), which has been now supplanted by the term obstructive 
sleep apnea–hypopnea (OSAH) syndrome. However, in strict terms, we should use 
the term SDB to encompass the entire group of respiratory abnormalities occurring 
during sleep, not only just the obstructive sleep events. Taking these terms in 
 consideration, the ICSD-3 classifies the sleep-relating breathing disorders as in 
Table 13.1 below.

Although classically the spectrum of sleep-disordered breathing ranged from pri-
mary snoring to severe sleep apnea (Fig. 13.1) and that can be even considered the 
better approach for the dentist to understand these types of disorders, it is important 
to point out this aspect in order to keep a balance between the clinical presentation 
and the rigor of the nomenclature in the sleep medicine field. The term obstructive 
sleep apnea–hypopnea (OSAH) syndrome should only be applied when making 
reference to the spectrum of disorders in the family of obstructive respiratory events, 
including OSA among others.

Firstly, it is important to differentiate the terms OSA and central sleep apnea 
(CSA) since it will have a definite impact in the treatment that we can provide to 
our patients. Further, it will also define the role of the dentist or the orofacial pain/
oral medicine practitioner on the management of these conditions. Nevertheless, 
OSA is the most common and serious medical condition and is characterized by 
recurrent cessation or substantial reduction in breathing during sleep. OSA is 

Table 13.1 Sleep-disordered 
breathing disorders’ classification

1. Obstructive sleep apnea disorders (OSA)
2. Central sleep apnea disorders
3. Sleep-related hypoventilation disorders
4. Sleep-related hypoxemia disorders
5. Isolated symptoms and normal variants

Primary snoring

UARS

Mild
OSA

Moderate
OSA

Severe
OSA

Fig. 13.1 Disease severity 
spectrum of sleep- 
disordered breathing
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characterized by repeated cessation of breathing during sleeping, due mostly to 
complete or partial oropharyngeal obstruction; therefore, it is a serious, potentially 
life-threatening condition. OSA is usually found in severe snorers, in which there 
are periods of decreased breathing or a complete cessation of breathing during 
sleep due to an obstruction of airflow. The differences in the definition of OSA, 
CSA, and a combination of these two (referred as “mixed apnea”) are displayed in 
Table 13.2.

The term “upper airway resistance syndrome” (UARS) was coined by 
Guilleminault et al. In 1993 UARS is usually defined as the presence of daytime 
sleepiness associated to a sleep-disordered breathing and microarousals related to 
respiratory effort (RERA) but without sufficient apneas/hypopneas episodes for 
meeting the criteria for OSA. The diagnosis is based on both the association of clini-
cal symptoms and polysomnographic findings. UARS patients usually complain of 
snoring associated with daytime sleepiness.

13.2  Clinical Presentation

Several types of events can occur during sleep-disordered breathing (SDB) and a 
detailed description of them can be found in Table 13.3.

The clinical spectrum of SDB conditions tends to progress with aging as seen on 
Fig. 13.1.

Firstly, the primary snoring condition is primarily a “social” problem where no 
excessive daytime sleepiness is present, and the sleep study is within normal obser-
vations. Primary snoring can be further categorized as intermittent, mild chronic, 
and heavy chronic as it increases in severity.

Secondly, as for UARS, snoring and excessive daytime sleepiness are present 
though sleep study is found normal.

Table 13.2 Types of sleep apnea conditions

Type of sleep 
apnea Definition Comment
Obstructive 
sleep apnea

Normal ventilation is reduced or 
obstructed due to a partial or total 
occlusion of the upper airway 
Respiratory effort is maintained

It requires to measure the presence of 
respiratory effort (esophageal manometry 
or induction plethysmography required)
Thoracic and abdominal belt sensors 
required in home sleep testing devices

Central sleep 
apnea

Normal ventilation is reduced, but 
because the brain temporarily stops 
to send signals to muscles 
controlling breathing activity, the 
effort to breathe is reduced or 
completely abolished during the 
whole event

It is a central nervous system 
phenomenon. Thus it is not related to the 
presence of the same predisposing factors 
(leading to anatomic obstruction of the 
upper airway) than the obstructive type

Mixed apnea When in the same patient we have 
a combination of central and 
obstructive sleep apnea episodes

Usually, the central apnea event is 
followed by the obstructive one

13 Obstructive Sleep Apnea and Snoring
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Lastly, obstructive sleep apnea (OSA) is the most common condition with three 
severity stages (Table 13.4) according to the apnea–hypopnea index (AHI), which is 
the number of apnea and hypopnea events per hour of sleep. This condition is usu-
ally associated with:

• Profound snoring, gasping, snoring, and cessation of breathing during sleep
• Excessive daytime sleepiness

Table 13.3 Definition of events during SDB

Type of event Definition Comment
Snoring Loud sound during sleep generated 

at the level of the upper airway 
and associated with the vibration 
of the soft palate and the 
restriction of the air passage with 
noisy air turbulences

The hallmark presenting symptom of 
OSA in up to 95% of patients
Snoring alone is a poor predictor of 
OSA
The absence of it makes OSA unlikely 
but doesn’t exclude it

Apnea Complete cessation or decrease in 
nasal airflow by ≥90% of baseline 
for at least 10 s

At least 90% of the event’s duration 
must meet the amplitude reduction 
criteria for apnea

Hypopnea Decrease in nasal airflow by 
≥90% of baseline for at least 10 s 
plus ≥4% oxygen desaturation 
from pre-event baseline

At least 90% of the event’s duration 
must meet the amplitude reduction 
criteria for hypopnea

Hypopnea 
(alternative)

Decrease in nasal airflow ≥50% of 
baseline for at least 10 s plus ≥3% 
oxygen desaturation from 
pre-event baseline or the event is 
associated with an arousal

At least 90% of the event’s duration 
must meet the amplitude reduction 
criteria for hypopnea

RERA  
(respiratory 
effort-related 
arousal)

Increased respiratory effort for at 
least 10 s, on esophageal pressure 
recording to maintain a normal 
airflow leading to an arousal from 
sleep shown in the EEG recording

REPA events are not usually associated 
with oxygen desaturation
An event meeting the criteria of apnea/
hypopnea cannot be a REPA.
REPA events are better detected by 
esophageal manometry, but nasal 
pressure and respiratory-induced 
plethysmography belts can also be used

Table 13.4 Definition of OSA severity stages

Type of OSA Definition Alternative
Mild OSA AHI ≥5 and <15 in an overnight 

PSG study
Not usually related to high oxygen 
desaturation degrees

Moderate OSA AHI ≥15 and <30 in an overnight 
PSG study

Or when the lowest oxygen saturation  
is ≥50%

Severe OSA AHI ≥30 in an overnight PSG 
study

Or when the lowest oxygen saturation 
levels are <50%
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• An abnormal sleep study
• Multiple systemic effects (life-threatening potential)

More clinical differences between OSA and UARS can be found in Table 13.5, 
according to polysomnography (PSG) and presence of other signs, symptoms, and 
medical conditions.

13.3  Epidemiology and Etiology (Risk Factors)

Primary Snoring:

• Occurs in all age groups, but increases with age (40–60% of adults over 40 report 
snoring).

• In children, it is usually related to the presence of enlarged tonsils or 
adenoids.

• More prevalent in males, particularly in Hispanic, Asian, and African American.
• Three times more common in obese people.

Obstructive Sleep Apnea (OSA): Overall prevalence is 9% in females and 24% in 
males

• Symptomatic OSA in 2% of females and 4% of males.
• Have signs of potential sleep-disordered breathing (SDB) since RDI >5.
• Moderate-to-severe SDB is frequent in the general population, affecting 17% of 

males and 9% of females between ages 50 and 70.

Table 13.5 Clinical differences between OSA and UARS

Clinical/PSG characteristics OSAHS UARS
Presence of daytime sleepiness Common Common
Arterial hypertension Common Uncommon
Orthostatic hypotension Uncommon Common
Allergic rhinitis Uncommon Common
Headache Uncommon Common
Irritable bowel and functional somatic 
syndromes

Uncommon Common

Sleep onset insomnia Uncommon Common
Mid-sleep insomnia Common Common
AHI ≥5 by definition <5 by definition
RERA events/hour of sleep <10 per hour/sleep ≥10 per hour of sleep
Lowest oxygen saturation <92% average Usually 92%
a-Delta sleep Uncommon Common
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OSA Risk Factors
Several risk factors have been described of being responsible for the develop-

ment and progression of OSA. These can be categorized as modifiable and non- 
modifiable OSA risk factors and are presented in Fig. 13.2.

13.4  Pathophysiology and Mechanisms

The critical abnormality in OSA is the repetitive complete or partial collapse of the 
upper airway during sleep. Because of the relationship between form and function, 
upper airway anatomy must be taken into consideration in OSA pathophysiology. 
The upper airway has a collapsible segment that extends from the hard palate to the 
vocal cords. Thus, the size and the shape of the upper airway will determine the prob-
ability of suffering OSA. When there is a restriction in the size of the bony compart-
ment, and excess of soft tissue around the airway or a combination of the two, there 
will be an excess of extraluminal tissue pressure, producing subsequently a reduction 
in the caliber and thus affecting negatively the degree of patency (Fig. 13.3).

Certain skeletal conditions as retrognathia; retro-positioning of the maxilla, 
mandibular, and hypoplasia; or an inferiorly positioned hyoid bone reduce the vol-
ume of the bony compartment. In addition, deposition of fat tissue around the upper 
airway as seen in obesity, macroglossia, adenotonsillar enlargement, thickening of 
the lateral pharyngeal walls, enlargement of the soft palate, and edema/inflamma-
tion are among the soft tissue factors that can favor the airway collapse.

Fig. 13.2 Non-modifiable and modifiable risk factors in OSA
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However, the activity of the pharyngeal dilatator muscles and the central control 
of the ventilation are also key factors in the pathophysiology of OSA. The impair-
ment of mechanoreceptor sensitivity, of the upper airway neuromuscular reflexes, 
and of the strength and endurance of pharyngeal dilatator muscles can produce a 
decrease in the pharyngeal dilator muscle activity. The dysregulation of the upper 
airway neuromuscular reflexes can be a consequence from a neuro-sensorial injury 
due to inflammation and trauma on the upper airway caused by snoring.

13.4.1  Systemic Effects of OSA

Obstructive sleep apnea (OSA) is a potential life-threatening condition since apnea may 
trigger a cascade of primary events and physiological consequences involving dysfunc-
tions in respiratory, cardiovascular, and central nervous systems (Figs. 13.4 and 13.5). 
Hence, these OSA events may lead to increased heart rate and blood pressure (hyperten-
sion), cardiovascular disease, type 2 diabetes, neurocognitive impairment, and increased 
risk to suffer motor vehicle accidents. The risk of heart failure is increased by 140%, the 
risk of stroke by 60%, and the risk of coronary heart disease by 30% in OSA patients.

Some community studies showed evidence that OSA is a predisposing factor for 
cardiovascular mortality, independently of traditional cardiovascular risk factors. 
The increase in morbidity and mortality is likely to involve intermediate pathways 
that include dyslipidemia, glucose intolerance, and hypertension along with central 
obesity which defines the so-called metabolic syndrome. This is the reason why 
OSA is thought to contribute to the development of type 2 diabetes. Out of the two 
phenotypic components of OSA, hypoxemia is the one more closely associated with 
glucose intolerance and cardiovascular disease, whereas sleep microarousals are 
more closely associated with incident hypertension.

Pharyngeal dilator muscles

Less collapsibility
Higher lung volume
Larger mandible
Larger airway size

Small airway size
Upper airway resistance
Negative inspiratory
pressure
Smaller mandible
Greater collapsibility
Extraluminal tissue
pressure
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Fig. 13.3 The unbalance between upper airway collapse and patency in OSA pathophysiology
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Upper airway
collapse

Respiratory dysfunction

Arrhythmia
Pulmonary

hypertension

Cardiovascular
Dysfunction

Worsening
heart failure

Nervous system
disregulation

Systemic
hypertension and

left ventricular
hypertrophy

Vascular disease
and myocardial

infarction

Obstructive sleep
apnea

Hypoxia and sympathetic activation

Microarousals

Fig. 13.5 Dysfunctional consequences of OSA in respiratory, cardiovascular, and central nervous 
systems

Sequences of events

Primary events

Sleep onset

Apnea

Arousal from sleep

Resumption
of airflow

Return to sleep

Excessive motor activity

Loss of deep sleep
Sleep fragmentation

Cerebral dysfunction

Acute CO2 retention

Systemic vasoconstriction

Pulmonary vasoconstriction

Vagal bradycardia
Ectopic cardiac beats

Decreased pleural pressure
Increased cardiac afterload

Left heart failure

“Unexplained” nocturnal death

Pulmonary hypertension
Right heart failure

Systemic hypertension

Chronic hypoventilation

Restless sleep

Escessive daytime sleepiness
Intellectual deterioration

Personality changes 
Behavioral disorders

↓O2, ↑CO2, ↓pH

Physiologic consequences Clinical features

Fig. 13.4 Sequence of events in OSA together with their physiological consequences and associ-
ated clinical features
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The neurocognitive deficits associated with OSA include a decrease in vigilance, 
memory, and executive function and can be a result of the effects of sleep loss in the 
prefrontal cortex. Although daytime sleepiness is easily recovered after OSA treat-
ment, it seems that permanent injury to the brain’s cognitive centers is secondary to 
the chronic intermittent hypoxia. Hence, incomplete recovery of those initial neuro-
cognitive deficits does occur even after an appropriate OSA treatment. It is also 
important to note that in children, OSA-driven neurocognitive effects can be related 
to cognitive–behavioral problems, attention-deficit/hyperactivity disorder (ADHD) 
and subsequently impaired academic performance.

13.5  Diagnosis and Diagnostic Criteria

The diagnosis of OSA and SDB is made based on the recognition of typical clinical 
signs and symptoms, the clinical examination, and the evaluation of sleep studies. 
Although overnight full PSG is the gold standard for the diagnosis of OSA and sleep 
disorders according to the American Academy of sleep medicine, the use of home 
sleep monitors along with a comprehensive clinical evaluation may be used as an 
alternative to PSG for patients who have a high pretest probability for OSA.

The suspicion of having OSA is based on the presence of clinical signs and 
symptoms. Those can be divided in daytime (e.g., excessive daytime sleepiness, 
restless sleep, morning headaches, neurocognitive impairment, depression) and 
nighttime symptoms (e.g., snoring, choking or gasping, GERD).

The use of different questionnaires can be of help, and they are used mainly as a 
screening tool to detect the presence of excessive daytime sleepiness, which is a 
main finding in patients with OSA. The Epworth Sleepiness Scale (ESS) is one 
example of a quantifiable subjective measure of sleepiness. In this scale, the indi-
vidual is asked to rate on a scale of 0–3 (0, no chance; 3, high likelihood) the chance 
of dozing in a series of eight situations. This score has a modest correlation with 
physiological measures of sleep but has a better correlation with the respiratory 
disturbance index in patients with obstructive sleep apnea.

In addition, a set of four basic questions represented by the acronym STOP can 
also be used. A positive response to two or more questions represents an increased 
risk for sleep apnea. The expanded version, the STOP–BANG questionnaire, has 
been demonstrated to highly predict sleep apnea’s presence (Table 13.6). This ques-
tionnaire can have four more questions represented by the acronym BANG. If the 
score is eight, the probability for severe sleep apnea is nearly 82%.

A comprehensive clinical examination also provides the clinician with the ana-
tomical risk factors that may lead to the diagnosis of OSA. The Table 13.7 below 
displays a summary of the most common physical findings and signs and symptoms 
in OSA patients.

Imaging plays a role in the anatomic assessment of the airway and adjacent struc-
tures. Although imaging techniques for the head and neck are not regularly used to 
diagnose OSA, the use of certain techniques can help to (1) visualize the airway, (2) 
detect anatomic abnormalities, and (3) ultimately predict the risk for upper airway 
obstruction that may contribute to the presence of a SBD. Thus, cephalometric analysis, 

13 Obstructive Sleep Apnea and Snoring
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STOP questionnaires

Bang questionnaire Comments

S for snoring

T for tiredness

O for observed

P for pressure

B for Body Mass Index

A for age

N for neck size

G for gender Are you a male? OSA more frequent in males

Neck size is a strong
predictor of airway
collapsability

BMI > 28

Age > 50 years

Male ≥ 17 in; Female ≥ 16˝

OSA increases with age

Has someone observed that
the patient´s breathing stop
durin sleep

Witnessed apneas are
always a clue for suffering
OSA

Does the patient often feel
tired?

Indicator of non resting
sleep

Does the patient snore
loudly?

Does the patient have high
blood pressure?

Hypertension frequently
associated to OSA

Snoring is one of the
highest OSA indicators

Questions Comments

Table 13.6 STOP and BANG questionnaires

Table 13.7 Common physical findings and signs and symptoms in OSA

Obstructive sleep apnea

Common physical findings Common signs and symptoms
1. Enlarged uvula 1. Snoring
2. Soft palate hyperplasia 2. Stop breathing at night
3. Nasal congestion 3. Excessive daytime sleepiness
4. Nasal polyps 4. Morning headaches
5. Enlarged tonsils 5. Nightime gasping
6. Enlarged tongue 6. Restless sleep
7. Retruded mandible 7. Poor sleep quality
8. Receded chin 8. Irritability
9. Neck size >17" 9. Short-term memory loss
10. Overweight and obese 10. Decreased attention and concentration

11. Performance deficiencies
12. Depression
13. GERD
14. Nocturnal enuresis
15. Impotence
16. Weight gain

A.G. Romero and J.N.A.R. Ferreira
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MRI, acoustic reflections, and computed tomography scans are used as part of the 
patient comprehensive exam. Cone beam computed tomography (CBCT) scans are 
becoming more and more popular in the dental field, and since these techniques include 
the teeth, jaws, spine, cranial base, and facial soft tissues, they provide an excellent 
opportunity to evaluate the functional and developmental relationships between these 
structures. Furthermore they allow us to visualize and calculate the airway dimension.

Sleep studies are the basic diagnostic tools to provide the definite diagnosis of 
SDB and OSA, where a complete collection of physiological data from the wake/
sleep stages is required for interpretation by a trained sleep medicine specialist.

The American Academy of Sleep Medicine (AASM) defined four levels of sleep 
studies from which an objective-based assessment is made. These four levels are 
differentiated per the number of physiological signals recorded as well as if the 
sleep study is attended or not by a sleep technologist.

Type I sleep study or polysomnography (PSG) is an overnight sleep study per-
formed in a sleep center and monitored by a sleep technologist in a nearby control 
room with the record and registration of at least seven physiological measures. The 
PSG is considered to be the “gold standard” in sleep medicine relative to objective- 
based sleep studies. In Table 13.8 a description of the different types of sleep studies 
and monitors, with comments about the clinical application of each one, is showed.

Table 13.8 Types of sleep studies and monitors

Type I Type II Type III Type IV
Definition Attended PSG Unattended 

PSG
Modified portable 
sleep apnea testing

Continuous single 
or dual 
bioparameter 
recorder

Signals Minimum of 7 
including EEG, 
EOG, chin EMG, 
ECG, airflow, 
respiratory effort, 
and oxygen 
saturation

Minimum of 7 
including EEG, 
EOG, chin 
EMG, ECG, 
airflow, 
respiratory effort, 
and oxygen 
saturation

Minimum of 4 
including chest 
movement, air flow, 
heart rate or ECG, 
and oxygen 
saturation

Minimum of 1 
channel including 
oxygen saturation, 
airflow, or chest 
movement

Attended Yes No No No
Body position Objectively 

documented
Possible Possible No

Leg  
movements

EMG or motion 
sensor desirable 
but optional

Optional Optional Optional

Interventions Possible No No No
Clinical 
application

Diagnosis of OSA 
and other 
sleep-related 
disorders
Efficacy of OSA 
treatments (CPAP 
or appliance 
titrations)
Research studies

Primarily used 
for research 
studies

OSA diagnosis in 
patients with 
moderate-to-high 
pretest probability
Test efficacy of oral 
appliances 
(controversial)
Research studies

OSA diagnosis in 
patients with 
moderate-to-high 
pretest probability 
if monitor has ≥3 
channels
Test efficacy of 
oral appliances
Research studies
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13.6  Rationale for Treatment

The treatment of snoring and OSA will depend on the severity of the disease 
(particularly in OSA), and this will determine the treatment options and sequence 
of care.

13.7  Treatment Options, Goals, and Sequencing of Care

This section will focus on OSA and primary snoring conditions. These are the only 
conditions that can be managed by an experienced dentist in collaboration with a 
sleep medicine specialist. Ideally, an effective treatment approach for OSA is to 
reverse excessive daytime somnolence and fatigue, reduce the risks associated with 
this condition, minimize the impact of cardiovascular effects, and improve quality 
of life. In many cases the participation of other healthcare professionals such as the 
ENT, pneumologists, cardiologists, and maxillofacial surgeons, among others, is 
mandatory. In fact, the ideal treatment plan is to always establish different patient’s 
needs depending on the severity of the apnea and other health issues related to the 
patient’s condition. Below is a description of cognitive–behavioral, medical devices, 
pharmacological, and surgical options for OSA management:

 1. Cognitive–behavioral: We should never underestimate the importance of patient 
education, especially those items addressed to have an impact on risk factors’ 
modification. Weight loss, changes on sleep position, smoking cessation, alcohol 
and sedative drug intake avoidance, and sleep hygiene measures are included 
among the most common approaches.

 2. Medical devices: The most successful medical modalities for the management of 
OSA are the use of positive airway pressure (PAP) devices and oral appliances:
 2.1. PAP devices: The most successful medical treatment for OSA is the use of 

positive airway pressure devices, which maintain upper airway patency dur-
ing sleep simply by providing a pneumatic splint. PAP devices can be deliv-
ered by continuous (CPAP), bi-level (BPAP), or auto-titrating (APAP) 
modalities. CPAP supplies a flow of positive air pressure adjusted to the 
level needed to keep the airway open, delivered through a facial device. It 
reduces AHI, blood pressure, and cardiac arrhythmias and improves oxygen 
saturation levels, sleep efficiency, self-reported sleep, and well-being. The 
main disadvantage is that CPAP devices are sometimes difficult to use, thus 
affecting compliance. Despite CPAP being highly efficacious in preventing 
upper airway collapse, patients’ acceptance, tolerance, and adherence are 
often low, thereby reducing effectiveness. Several risk factors and comorbid 
conditions seem to be associated with decreased compliance, especially 
depression. PAP therapy is considered the first line of treatment for those 
patients suffering from moderate-to-severe OSA. The success rate with 
CPAP therapy is considered around 95% of cases.

A.G. Romero and J.N.A.R. Ferreira
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 2.2. Oral appliances: In those cases where patient is intolerant to CPAP, when 
the level of compliance to CPAP therapy is low, and in those cases with 
primary snoring or mild-to-moderate OSA, the use of oral appliances (OAs) 
should be considered. There are two main types of oral appliances: tongue 
retaining devices and mandibular repositioning devices (a.k.a. mandibular 
advancement devices). It is important to clarify that their level of efficacy is 
always lower than the CPAP therapy.

While mandibular advancement devices (MADs) increase the anteroposterior 
dimensions of the oropharynx and velopharynx by repositioning and maintaining 
the lower jaw in a forward position during sleep, tongue retaining devices (TRDs) 
provide a forward movement of the tongue producing more favorable changes in 
the retroglossal region. Anyway the positive effect is attributed to changes in airway 
configuration. Due to comfort and compliance issues, MADs are usually the first 
choice unless the patient is edentulous where tongue retaining devices seem to be 
the first option. There are numerous types of MAD available whose differences rely 
on material of fabrication, design, advancement mechanisms, size, and thickness.

The level of efficacy of OA for the management of OSA is estimated in 76% in 
cases of mild OSA (5–15 events/hour sleep), 61%i in moderate cases (15–30 events/
hour), and 40% in severe cases (more than 30 events/hour). Different studies have 
shown that therapy with OA is usually more successful in younger patients and 
female gender and patients with small neck, lower body mass index (BMI), and 
retrognathic mandible and positional OSA cases.

The complications and side effects with the use of OA are frequent but usually 
minor and temporary and include increase or decrease in salivation, tooth movement, 
tooth soreness, masticatory muscles or TMJ pain, worsening in OSA (around 13% of 
patients), bite discomfort, and occlusal changes (posterior open bite). There are rela-
tive contraindications for the use of OA. These are usually severe or active periodontal 
disease, active TMD pathology, inadequate dentition (less than six teeth remaining), 
central sleep apnea, growing children, morbid obesity, unmotivated patients, severe 
hypoxemia, severe OSA, and concomitant severe cardiovascular pathology.

The use of OA in the treatment of OSA in mild-to moderate cases as well as 
severe cases intolerant to CPAP therapy is recommended as the current practice 
parameter. OA also can be used as a part of combination therapy with CPAP and/or 
upper airway surgery. The flowchart and decision tree for the management of snoring 
or OSA with a CPAP or MAS are shown in Fig. 13.6 for a better understanding.

 3. Pharmacological: A large range of pharmacological approaches have been 
explored over the years, but their effectiveness to treat OSA has been proved 
minimal, and research is undergoing to find better options. Nasal corticosteroids 
can reduce AHI index and can help with allergic nasal congestion and vasomotor 
rhinitis associated with CPAP. Only modafinil (200–400 mg/day) or armodafinil 
(150–250 mg/day) has shown mild-to-moderate positive effects in specific OSA 
cases.

13 Obstructive Sleep Apnea and Snoring
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Patient snoring +/− witnessed apneas and associated symptoms

Sleep medicine physician

PSG/Home sleep testing + Comprehensive evaluation

Mild to moderate OSA

Always consider Behavioral Treatment and control of modifiable risk factors

Treatment with MAD Choice of MAD or CPAP CPAP treatment

CPAP

Treatment with MAD Treatment with MAD

Intolerant
to CPAP

Clinical Titration

Polysomnography/Portable monitor
Titration of OA

Evaluation by sleep specialist or
general physician

Long term follow up
Dentist every year

General physician every 3-5 years

Clinical Titration

Severe OSAPrimary snoring

Fig. 13.6 Treatment algorithm for the management of primary snoring and OSA with OA 
(Modified from Pliska and Almeida [34]. Permission to modify and reproduce was granted)
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 4. Surgical: This is only indicated in severe OSA clinical scenarios when patients 
have an anatomic obstruction. There are different surgical techniques for treating 
OSA, whose aim is to relieve the obstruction by removing or bypassing it or 
increasing airway size. The selection of what modality to use depends on 
patient’s anatomy and physiology. The selection process only comes after a full 
evaluation by an ENT or a maxillofacial surgeon specialized in OSA manage-
ment. The most common surgical procedures for OSA treatment are tracheos-
tomy, tonsillectomy/adenoidectomy (for children mainly), septoplasty/turbinate 
reduction, uvulopalatopharyngoplasty (UPPP), tongue base reduction, hyoid 
suspension, genioglossus advancement, maxillomandibular advancement, or a 
combination of these techniques.
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