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Obstructive sleep apnea, cessation of 
requires 
pathogenesis
undiagnosed
namely, loud snoring, observed apneas, and day time sleepiness, would help identify those in need of 
further diagnostic evaluation. The orthodontic approach is inten
immediate relief from OSA, as well as changes to the airway that may address an underlying cause. It 
can be treated using surgery, continuous positive airway pressure and oral appliances therapy.  This 
article review some of th
modalities.
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INTRODUCTION 
 

Sleep apnea, and particularly obstructive sleep apnea (OSA), is 
a common disorder that is characterized by repetitive partial or 
complete cessation of air flow, associated with oxyhemoglobin 
desaturation and increased effort to breathe. According to the 
American Academy of Sleep Medicine Obstructive sleep 
apnea syndrome (OSAS) is characterised by recurrent episodes 
of partial or complete upper airway obstructions during sleep 
(Guilleminault C et al.,1976). It is one of the most common 
sleep disorders which is an important public health problem 
(Young T et al.,1993).Sleep apnea syndrome is associated with 
a considerable number of adverse sequelae, both behavioral 
and physical. Behavioral consequences include daytime 
sleepiness, impaired concentration, and neuropsychological 
dysfunction, whereas physical consequences include 
cardiovascular disorders, particularly hypertension have been 
associated with increased risk of myocardial infarction, 
cerebrovascular accidents, hypertension, congestive heart 
failure, and motor vehicle crashes (Young T
Tilkian AG et al.,1977; Young T et al.,1997)
this review is to provide information on diagnosis, 
pathophysiology, prevalence,  
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ABSTRACT 

Obstructive sleep apnea, cessation of breathing during sleep, is potentially life
requires prompt intervention. Despite the numerous advancements in our understanding of the 
pathogenesis and clinical consequences of the disorder, amajority
undiagnosed. Simple queries of the patient or bed partner for the symptoms and signs of the disorder, 
namely, loud snoring, observed apneas, and day time sleepiness, would help identify those in need of 
further diagnostic evaluation. The orthodontic approach is inten
immediate relief from OSA, as well as changes to the airway that may address an underlying cause. It 
can be treated using surgery, continuous positive airway pressure and oral appliances therapy.  This 
article review some of the basic aspects of this sleep-related disorder, its diagnosis and treatment 
modalities. 

 This is an open access article distributed under the Creative Commons
medium, provided the original work is properly cited. 

Sleep apnea, and particularly obstructive sleep apnea (OSA), is 
a common disorder that is characterized by repetitive partial or 
complete cessation of air flow, associated with oxyhemoglobin 
desaturation and increased effort to breathe. According to the 
American Academy of Sleep Medicine Obstructive sleep 
apnea syndrome (OSAS) is characterised by recurrent episodes 

plete upper airway obstructions during sleep 
.,1976). It is one of the most common 

sleep disorders which is an important public health problem 
syndrome is associated with 

rse sequelae, both behavioral 
and physical. Behavioral consequences include daytime 
sleepiness, impaired concentration, and neuropsychological 
dysfunction, whereas physical consequences include 
cardiovascular disorders, particularly hypertension have been 
associated with increased risk of myocardial infarction, 
cerebrovascular accidents, hypertension, congestive heart 
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predisposing factors, clinical features and treatments in adult 
patient for the most common sleep breathing disorder 
obstructive sleep aponea. 
 
Pathogenesis of OSA 
 
In normal conditions, the muscles of the upper part of the 
throat keep the airway open to allow air to flow into the lungs. 
These muscles usually relax during sleep, but the passage 
remains open enough to permit the flow of air. 
pathophysiology of OSA includes factors related to upper 
airway anatomy, upper airway resistance and upper airway 
muscle function during sleep.( Wolfgang
caused by repetitive upper airway obstruction during sleep as a 
result of narrowing of the respiratory pass
the disorder are most often overweight, with associated 
peripharyngeal fat infiltration and/or increased size of the soft 
palate and tongue. Some patients have a diminutive jaw that 
results in insufficient room for the tongue. These ana
abnormalities decrease the cross
airway. Decreased airway muscle tone during sleep and the 
pull of gravity in the supine position further decrease airway 
size, thereby impeding air flow during respiration
AR et al., 1998). Sleep apnea is classified as central, 
obstructive, or mixed, and it may be mild, moderate, or severe. 
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breathing during sleep, is potentially life threatening and 
prompt intervention. Despite the numerous advancements in our understanding of the 

amajority of those affected remain 
partner for the symptoms and signs of the disorder, 

namely, loud snoring, observed apneas, and day time sleepiness, would help identify those in need of 
further diagnostic evaluation. The orthodontic approach is intended to provide patients with 
immediate relief from OSA, as well as changes to the airway that may address an underlying cause. It 
can be treated using surgery, continuous positive airway pressure and oral appliances therapy.  This 

related disorder, its diagnosis and treatment 
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predisposing factors, clinical features and treatments in adult 
patient for the most common sleep breathing disorder 

In normal conditions, the muscles of the upper part of the 
throat keep the airway open to allow air to flow into the lungs. 
These muscles usually relax during sleep, but the passage 
remains open enough to permit the flow of air. The 

includes factors related to upper 
airway anatomy, upper airway resistance and upper airway 
muscle function during sleep.( Wolfganget al.,1995)OSA is 
caused by repetitive upper airway obstruction during sleep as a 
result of narrowing of the respiratory passages. Patients with 
the disorder are most often overweight, with associated 
peripharyngeal fat infiltration and/or increased size of the soft 
palate and tongue. Some patients have a diminutive jaw that 
results in insufficient room for the tongue. These anatomic 
abnormalities decrease the cross-sectional area of the upper 
airway. Decreased airway muscle tone during sleep and the 
pull of gravity in the supine position further decrease airway 
size, thereby impeding air flow during respiration (Schwartz 

Sleep apnea is classified as central, 
obstructive, or mixed, and it may be mild, moderate, or severe.  
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Central sleep apnea: it is characterized by the patient’s 
having a loss of oxygen to the lungs caused by the respiratory 
(chest) muscles making no attempt to breathe as a result of a 
central nervous system disorder.  
 
Obstructive sleep apnea: the respiratory muscles attempt to 
inspire, but a blockage in the upper airway prevents air from 
reaching the lungs. 
 
Mixed: A patient with a combination of these problems is said 
to have mixed apnea. Oral appliance therapy cannot address 
central and mixed sleep apneas (Rodney et al., 1993). 
 
Risk Factors 
 
Compounding the lack of patient awareness, health care 
professionals in most medical specialties have not received the 
necessary training to help expedite case finding and institute 
early intervention. Knowledge of risk factors for obstructive 
sleep apnea is therefore crucial to properly direct diagnostic 
attention at those with the highest risk. 
 
Age: With advancing age, sleep-related difficulties become 
increasingly common and often manifest as subjective 
complaints of difficulty falling asleep, the number and duration 
of night-time awakenings, and the amount of night-time sleep 
obtained. Epidemiologic surveys reveal that more than 50% of 
adults over the age of 65 years have some form of chronic 
sleep-related complaints (Punjabi NM.2008) However, when 
the prevalence is controlled for body mass index, the severity 
appears to decrease with age (Young T et al.,1993). Several 
studies have attempted to address the cause of age-related 
impact on sleep apnea but no conclusions have been reached. 
 
Sex: It has long been recognized that men have greater 
vulnerability than women toward developing obstructive sleep 
apnea (Punjabi NM.2008) 
 
Obesity: Obesity/visceral obesity is the major risk factor for 
the development of OSA, it is thought to be associated with 
anatomic alterations that predispose to upper airway 
obstruction during sleep, by increasing adiposity around the 
pharynx and body (Schwartz AR et al., 2008). 
 
Family history and genetic predisposition: Familial 
aggregation and genetics factors are thought to play a role in 
the development of OSA. First-degree relatives of those with 
the disorder are more likely to be at risk compared with first-
degree relatives of those without the disorder. Familial 
susceptibility to obstructive sleep apnea increases directly with 
the number of affected relatives (Redline S et al., 2000; 
Schwab RJ et al 2005). 
 
Craniofacial abnormalities: The structural factors in the 
upper airway may alter its mechanical properties. Differences 
in craniofacial morphology may explain some of the variation 
in risk for OSA in different ethnic groups. Features such as 
retrognathia, tonsillar hypertrophy, enlarged tongue or soft 
palate, inferiorly positioned hyoid bone, maxillary and 
mandibular retroposition, and decreased posterior airway space 
can narrow upper airway dimensions and promote the 
occurrence of apneas and hypopneas during sleep (Punjabi 
NM.2008; Cozza P et al., 2004). 
 

Smoking and alcohol consumption: Cigarette smoking and 
alcohol have been shown to be risk factors for OSA. Smoking 
is associated with a higher prevalence of snoring and sleep-
disordered breathing. It can well be explained by the cigarette 
induced airway inflammation and damage which could change 
the structural and functional properties of the upper airway, 
and increasing the risk of collapsibility during sleep. Alcohol 
relaxes upper airway dilator muscles, increases upper airway 
resistance and may induce OSA in susceptible subjects (Khoo 
SMet al., 2004; Ekici Met al., 2008). 
 
Other risk factor 
 
There are several other conditions that have also been 
associated with an increased prevalence of obstructive sleep 
apnea. These conditions include polycystic ovary syndrome, 
hypothyroidism, and pregnancy (Punjabi NM.2008). 
 
Clinical features of OSA 
 
Symptoms may include Excessive daytime sleepiness, Fatigue, 
Snoring,Apnea observed by the bed partner, Early morning and 
nocturnal headache, Enuresis, Depression, Impairment of 
thinking, perception, and memory,  Sexual impotency Physical 
findings may include Obesity, Increased neck circumference , 
Crowding of the upper airway structure, Enlarged tonsils, 
Nasal obstruction, Retrognathia, Hypertension, Lower limb 
edema, Signs of cor pulmonale (Bahammam A et al., 1999; 
George CF et al., 1996). 
 
Diagnosis: A presumptive clinical diagnosis of OSA can 
sometimes be made in patients with a short, thick neck who 
complain of snoring and excessive daytime sleepiness. Still, 
objective testing can be helpful in confirming the diagnosis 
and excluding other sleep disorders that might be causing the 
symptoms. Diagnostic criteria for OSA is at least 10 apneaic 
events per hour. To grade the severity of sleep apnea the 
number of events per hour is reported as the Apnea-
Hypopnoea Index (AHI). An AHI of less than 5 is considered 
normal. An AHI of 5-15 is mild; 15-30 is moderate and more 
than 30 events per hour characterizes severe sleep apnea 
(Steven Get al., 1993) 
 
Subjective assessment of sleepiness: The following questions 
should be asked whenever a diagnosis of OSA is under 
consideration:  
 

 Is this patient falling asleep regularly against their will?  
 Is this patient often sleepy whilst driving?  
 Is this patient experiencing difficulties at work because 

of excessive sleepiness?  
 Is surgery for snoring being contemplated?  

 
Patients with significant sleep apnoea may not realise that they 
have a problem as many of the features may be reported by a 
spouse or partner. 
 
Objective assessment of sleepiness 
 
The Multiple Sleep Latency Test (MSLT) measures the time 
to fall asleep 
The maintenance of wakefulness test (MWT) where the 
subject is instructed to stay awake, rather than to fall asleep 
(Litter MRet al., 2005) 
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Sleep Studies are done to confirm the clinical suspicion of 
OSA and to assess its severity in order to guide the therapeutic 
choices to offer patients. 
. 

Polysomnogram (PSG): PSG is still considered the gold 
standard for the diagnosis of sleep apnea and other sleep 
disorders. It involves an overnight sleep in the laboratory with 
multichannel monitoring of multiple physiologic variables with 
the attendance of a technician throughout the study. During the 
study, sleep stages and sleep continuity, respiratory effort, 
airflow, oxygen saturation, body position, electrocardiogram, 
and movements are recorded. In the analysis of the study, the 
number of apneas per hour is expressed as the AI, which 
determines the severity of the OSA (Keenan S., 1992). 
 

Split-Night Polysomnographic Studies: Instead of studying 
patients with OSA over two nights (first night for diagnosis 
and second night for CPAP [Continuous positive airway 
pressure therapy] titration), there is a trend to split the night 
into two halves. The diagnosis of OSA is established in the 
first half of the night and the optimal CPAP is determined in 
the second half (Bahammam Aet al., 1999). 
 

Portable Home Monitoring of Sleep: The rationale for the 
development of these systems was to have a portable system 
that does not require technician attendance during the study so 
it can be performed at home or in the patient's hospital room. 
New monitoring systems range from a device as simple as an 
oximeter, to multichannel systems including all variables 
usually recorded in the laboratory. Recent guidelines published 
by the American Sleep Disorders Association for portable 
monitoring recommended its use in: (1) patients with severe 
symptoms indicative of OSA when initiation of treatment is 
urgent and standard PSG is not readily available, (2) follow-up 
studies of patients with established OSA, and (3) patients who 
are unable to be studied in the sleep laboratory, such as non-
ambulatory patients and medically unstable patients (Esnaola S 
et al., 1996; Bahammam A et al., 1999). 
 

Treatment: The proposed management of the patient’s sleep 
disorder is based on the diagnosis, along with consultation and 
the recommendations of the treating physician, and on the 
desires of the patient. Adjunctive measures that may be 
undertaken include weight loss, nutritional counselling, 
exercise, the use of a special cervical pillow, smoking 
cessation, alcohol counselling, or the alteration of the patient’s 
sleep position (Wolfgang et al., 1995; Rodney et al., 1993) In 
most instances the dentist involved in the management of the 
sleep-disordered patient focuses on the management of a 
breathing-related disorder. The use of an appliance to advance 
the mandible or some form of a surgical procedure comprises 
the most significant component of the treatment. 
 

Continuous positive airway pressure therapy: The 
application of a therapeutic level of CPAP results in immediate 
relief in the upper airway obstruction Continuous positive 
airway pressure (CPAP) is the most consistently successful and 
extensively studied treatment for obstructive sleep apnea. 
CPAP machines contain a fan that blows air under pressure 
into the nostrils. The airflow acts as a pneumatic splint that 
keeps the pharyngeal airway open. CPAP is not curative, and 
patients must use the mask whenever they sleep. A recent 
systematic review concluded that CPAP therapy improves 
quality of sleep and reduces problems of excessive daytime 
sleepiness in patients with obstructive sleep apnea. Despite the 
effectiveness of CPAP, many patients have difficulty tolerating 

this therapy. Patients may complain about the rush of air 
pressure during CPAP, especially on exhalation (White Jet al., 
2002). Nasal pillows are an alternative to the CPAP mask and 
may improve compliance. When nasal pillows are used, air is 
blown directly into the nostrils. Some patients elect to use a 
CPAP mask one night and nasal pillows the next night to 
reduce the chance of pressure irritation from either appliance 
(Jokic Ret al., 1998). 
 

Intra oral appliances: Intraoral appliances (IOA) have been 
introduced recently as a therapy for OSA, as an alternative to 
nasal CPAP in patients with a mild obstructive disorder or who 
cannot tolerate CPAP. Orthodontic appliances are made in 
such a manner that it can be worn permanently or removeably 
depending upon the condition. Appliance are designed to bring 
the mandible and tongue forward, opening up the lower 
pharynx to allow unrestricted breathing. Different appliances 
have been used, which can be grouped into two main types--
mandibular advancing devices and tongue retaining devices 
(Ichioka Met al., 1991). Currently available appliances: First 
category: one piece appliance with no ability to advance the 
mandible incrementally; Second category: Appliance are 
principally two piece in design and offer the potential for 
incremental advancement; Third category: They permit 
incremental advancement and lateral movement of mandible; 
Tongue retaining devices:  Tongue retaining device is a splint 
that holds the tongue in place to keep the airway as open as 
possible.  They are excellent devices for patients with 
Temperomandibular joint sensitivity. There are several 
advantages of Tongue retaining devices, they do not require 
retention from dentition, minimal adjustments are required and 
cause minimal sensitivity to teeth and temperomandibular joint 
(Sathish Kumar et al., 2013). The American Sleep Disorders 
Association Standards of Practice Committee recommends the 
use of appliances in the following situations: primary snoring, 
mild OSA patients who do not respond to general treatment, 
patients with moderate to severe OSA who refuse or cannot 
tolerate nasal CPAP, and patients with moderate to severe 
OSA who refuse or are not candidates for corrective surgery.16 
IOAs are usually well tolerated in most patients. Excessive 
salivation and temporomandibular joint (TMJ) discomfort after 
awakening are the most common initial complaints. Late 
complications may include TMJ discomfort and tenderness and 
changes in occlusive alignment (L’Estrange PR et al 1996; 
Wolfgang et al., 1995). 
 

Surgical Treatment: When the nonsurgical therapies for OSA 
fail or are unacceptable to the patients, surgical options are 
considered. The goal of surgery in such cases is to augment the 
upper airway and correct its disproportionate anatomy. Despite 
using different diagnostic techniques, it is very difficult to 
determine the exact site of obstruction in patients with OSA 
because different patients have different patterns of airway 
obstruction.  For practical purposes, the pharynx can be 
divided functionally into two portions-the retropalatal pharynx 
and the retrolingual pharynx (Fujita S., 1993; Waite PD et al 
1989; Bahammam A et al., 1999) 
 
Procedures in which soft tissue is either removed or 
ablated 
 

 UPPP (uvulopalatopharyngoplasty) 
 Laser assisted uvulopalatoplasty 
 Uvulopalato pharyngo-glossoplasty 
 Laser midline glossectomy 
 Radiofrequency ablation of tongue base 
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 Reduction of tongue base with hypoepiglottoplasty 
 
Procedures in which soft tissue is repositioned through 
skeletal alteration 
 

 Mandibular advancement (MA) 
 Maxilla mandibular advancement (MMA) 
 Transpalatal advancement pharnygoplasty 
 Genioglossal advancement 
 Hyoid myotomy and suspension 

 
Tracheostomy  
 
Tracheotomy is 100% effective in alleviating OSA by 
bypassing all obstructive sites. This procedure is usually 
reserved for the most severe OSA patients. In summary, in the 
absence of a correctable anatomic problem, surgery should be 
considered only in patients who fail CPAP or in whom CPAP 
is not an option. Patients who undergo surgery need close 
follow-up to document objective improvement. Some patients 
may need both CPAP and surgery to overcome the obstructive 
events. OSA is a common condition associated with significant 
morbidity and mortality. It is therefore important that dental 
professionals be aware of the signs and symptoms of OSAS, so 
that the diagnosis can be confirmed and treatment initiated as 
soon as possible. 
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