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Abstract: Obstructive Sleep Apnea is caused by an interplay between a variety of factors, including sleep 

related loss of muscle tone in the tissues supplied by the glossopharyngeal nerve,, anatomical obstruction of the 

nasal passages, large tonsils, large tongue, a retrognathic Mandible, obesity, alcohol, sedative medication, 

allergies.  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 article review some of the basic aspects of this 

sleep-related disorder, its diagnosis and treatment modalities. 
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I.        Introduction: 
 Snoring sound is produced by the vibration of the soft palate or other oropharyngeal tissues,  it can 

became a medical concern because it is key symptom of OSA.  Disease is characterized by upper airway 

obstruction, associated with repeated gaps in breathing and interrupted sleep.  Cessations of breathing for 10 

seconds or longer are termed apneas (from greek- without breath),  When 30 or more apneic episodes occur in 

the course of seven hours of sleep, resulting in excessive sleepiness during the working hours, a person is 

described as having sleep apnea syndrome.  This may begin at any age, but incidence increases with age. 

Anatomic factors that can contribute to OSA are maxillary or mandibular retrognathism, increased lower facial 

height, large tongue elongated soft palate, inferiorly positioned hyoid bone.  This points out how critical the role 
of orthodontist can be in diagnosing and treating OSA. 

 The first description of this disorder in the medical literature was in 1965.  effective treatment that 

modify these health risks have emerged.  Although continuous positive airway pressure (CPAP) is the most 

efficacious treatment.  It requires the used of a mask interface, sealed tubing , and a device connected to a power 

source. This complexity limits its acceptance by patients and leads to suboptimal treatment adherence.  Oral 

appliances are a simpler alternative to CPAP for the treatment of Obstructive sleep  

Apnea (OSA).  They are often considered by patients to be a more acceptable treatment modality compared to 

CPAP.  As they are quiet, portable, and do not require a power source,.  While the role of oral appliances for the 

treatment of OSA was unclear in the past, this has changed dramatically.  There are served modalities of 

treatment for obstructive sleep apnea.   The use of the oral appliances for management of airway obstruction 

started in 1900 when the French stomatologist Pierre Robin used oral appliances to manage upper airway 
obstruction of neonates born with Pierre Robin syndromes. 

 
II.       Pathophysiology 

 It has been hypothesized genioglossal that individuals with OSA have impaired genioglossal function, 
allowing the prolapse of the tongue against the posterior pharyngeal wall with inspiratory effort during sleep.

 The situation now appears to be more complicated – evidence suggests that an invagination of the 

pharyngeal walls and a general hypotonia of the dilating muscles of the upper airway can also be involved in 

allowing airway occlusion during sleep.. The nasal airway can also play an important role in total airway 

occlustion.  Nasal obstruction increases resistance to air flow, which in turn results in increased inspiratory 

effort and greater negative pressure in the pharyngeat airway.  This suction increases the likelihood of collapse 

of the pharyngeal airway.  Various factors which predispose to obstructive sleep apnea, the most important 
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being obesity structural abnormalities in the face, skull, or airways that cause some obstruction or collapse in the 

upper airways and reduce air pressure can produce sleep apnea syndrome.  People with micorgnathia, adenoids, 

retrognathia, enlarged tonsils, tongue enlargement, acromegaly and longer anterior facial height are especially 

predisposed to obstructive sleep apnea. 

 

III.        Symptoms; 
Snoring (OSA is unlikely in the absence of habitual snoring) 

Apneic pauses (choking, gasping, snoring during the night) 

Restless leg syndrome (RLS) restless sleep and increased body movements 

Bruxism (nocturnal tooth grinding) 

Nocturnal and daytime enuresis 

Sleep position (side and stomach sleepers) or neck hyper extended 

Growth failure restriction 

Sleep walking or sleep terrors 

Obesity 
Daytime symptoms can include: 
Mouth breathing, due to adenoidal hypertrophy, and dry mouth 

Chronic nasal congestion ,rhinorrhea 

Adenotonsillar hypertrophy 

Hyponasal  speech ,Fatigue 

Excessive daytime sleepiness: difficulty waking or falling asleep at school 

Mood changes; ireitability, low frustration  tolerance, impatience, depression anxiety, and social withdrawal, a 

negative sense of well being 

Acting-out beaviors including aggression and hyperactivity 

Cognitive impairment and poor school performance 

Inattention, poor concentration, and distractibility 

ADHD-like symptoms 
Infraorbital venous congestion 

 

IV.        Diagnosis; 
A patient is suspected of having OSA , the diagnosis is confirmed by an overnight polysomnography 

(PSG), commonly referred to as a sleep study.  Communicate this recommendation to the patient’s physician.  If 

the patient refuses a sleep study, he recommends having the patient sign a waiver prior to providing an oral 

appliance. 

Once a sleep study is undertaken, the resulting data is the Respiratory Disturbance Index (RDI).  This is 

a somewhat complex index that measures the number of apnic (total cessation of breathing) and hypopnic 
(shallow breathing) events per hour of REM and non REM sleep.  For example, someone who has an RDI of 30 

has 30 apnic or hypopnic events an hour.  The range of RDIs is as follows.  RDI <  5 Normal RDI 5-15 Mild; 

RDI 15-30 Moderate: RDI> 30 Severe.  

 

V.    Treatment 
1.  ORAL APPLIANCE THERAPHY: 

 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.. 
 

2. INDICATIONS OF ORAL APPLIANCE THERAPY; 
 Oral appliance are indicated for use in patients with primary snoring or mild OSA who do not respond 

or are not appropriate Candidates for treatment with behavioral measures such as weigh loss or sleep position 

change;  Patients with moderate to servere OSA should have an initial trial of nasal CPAP because greater 

effectiveness has been shown with this intervention that with the use of oral appliances;  Oral appliances are 

indicated for patients with moderate to severe OSA who are intolerant of, or refuse treatment with, nasal CPAP,  

oral appliances are also indicated for patients who refuse or who are not candidates for tonsillectomy and 

adenoidectomy , cranial facial operations or tracheostomy. 

 

3. ORAL APPLIANCES; 
 Dental devices include tongue retaining devices (TRD) and  mandibular advancement appliances 

(MAA).  Tongue retaining device is a splint that holds the tongue in place to keep the airway as open as 

possible.  Mandibular advancement device (MAA)(Fig.1) is by farther most common type of dental appliance in 
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use today.  It protrudes the mandible forward, thus preventing or minimizing upper airway collapse during 

sleep.Mechanism of action- oral appliances are worn only during sleep and they help to maintain an open and 

unobstructed airway by repositioning or stabilizing the lower jaw, tongue, soft palate or uvula.Mandibular 

advancement devices – as mentioned earlier the first use of mandibular advancement devices was suggested by 

Pierre Robin in 1903.  it protrudes the mandible forward, thus preventing or minimizing upper airway collapse 

during sleep.(Fig.2) 

Currently available appliances: 
First category:  one piece appliance with no ability to advance the mandible  incrementally.         

Second category:  Appliance are principally tow 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. 

 

 Advantage of Oral appliances: 
Significant reduction in apneas for those with mild-to-moderate apnea, they may also improve airflow 

for some patient with severe apnea, improvement and reduction in the frequency of snoring and loudness of 

snoring in most patients and higher compliance rates than with CPAP. 

 

Disadvantages of Oral appliances: 
Mandibular advancement splints generate reciprocal forces on the teeth and jaw that can result in acute 

symptoms, as well as long-term dental and skeletal changes.  While mandibular advancement splints are 

primarily attached to the dental arches, most extend beyond these and thus apply pressure to the gums and oral 
mucosa.  The incidence of reported side effects and complications vary significantly between studies.  This is 

probably due to difference in the  type of oral appliance used, the design of the oral appliance, the degree of 

mandibular advancement, as well as the frequency and duration of follow-up. 

During the acclimatization period, it is common for adverse effects to develop, which are usually minor and 

self-limiting.  These include execessive salivation, mouth dryness, tooth pain, gum irritation, headaches, and 

temporomandibular joint discomfort.  Patients should have regular visits with a health professional to check the 

devices and make adjustments:. 

 

4.  SKELETAL SURGERY:  
 Surgical correction of the jaw position is the most effective treatment for OSA, with good long-term 

stability.   Skeletal surgery can involve maxillary and mandibular expansion and/or maxillary and 
mandibular advancement. Orthognathic surgery primarily involves advancements usually have to be over 

10mm to be effective in treating OSA, so, typically maxillay advancement is also necessary. 

 

5.  SOFT TISSUE SURGERY: 

 Another procedure that has been used is the uvulopalatopharyngoplasty (UPPP) the reconstruction of 

the throat by resecting te posterior margins of the soft palate and redundant mucsosa on the lateral pharyngeal 

walls.  Unfortunately, the success rate for this approach to sleep apnea is only 40% because obstructions at other 

sites are not affected. 

 

6.  CPAP: 

 A continuous positive airway pressure machine (CPAP) is a new device with a mask that fits snugly 

over the sleeper’s nose.  It sends a continuous stream of air under positive pressure that is adjusted for each 
person using it to hold the throat open through the night. 
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Figure.01 PAS increased after advancement  

     Figure.02      

 

 
 

Oral Appliance for OSA 

 

VI.  Summary And Conclusions 
 OSA  is characterized by breathing and sometimes pronounced body and arm movements.  The victim 

may wake up suddenly with choking sensations, gasping for air, or in a sweat, other symptoms may be frequent 

napping during the day, especially in inappropriate places (like meetings, or while driving), memory problems, 

lack of concentration, high blood pressure….. Many of these symptoms can also be caused by many other 

conditions, so diagnosis may be difficult. Orthodontic diagnosis may discover anatomic conditions that could 

cause this condition.  Enlarged tonsils or adenoids in a lateral cephalometric radiagraph, or maxillary width 
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deficiency and narrow nasal cavity in a P.A. radiograph, are indications for questioning the patient about other 

symptoms.  If obstructive sleep apnea is suspected, a medical consultation is in order.  It is important to 

distinguish between central and mixed sleep apnea. CENTRAL sleep apnea involves a cessation of respiratory 

effort, as well as reduced air flow.  This condition is relatively rare.  MIXED sleep apnea might involve two 

hundred obstructive and twenty kinds of central apneas, so some A.C. P’s group them together as mixed apneas.  

The belief is that the central apneas in the [category are a secondary effect of the reduced air flow caused by the 

obstruction rather than a primary etiologic factor. 
 OSA is simply rendered ineffective by the obstruction.  It is in this condition that the orthodontist may 

best participate in relieving or curing the symptoms.  Developments have been reflected in the updated practice 

parameters of the American Academy of Sleep Medicine, which now recommend the use of oral oppliances for 

mild-to-moderate OSA, or for patients with servere OSA who are unable to tolerate CPAP or refuse treatment 

with CPAP.  With this review article we research should focus on determining the influence of the design of oral 

appliances on clinical outcome, the development of a clinically reliable method for identifying those patients 

who are most likely to achieve a favorable treatment response, and the characterization of facotors predisposing 

to long-term adverse effects of oral appliance treatment. 
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