Oral Appliance Therapy for Treatment of Sleep Apnea
· E0485 or E0486: Fitting of appliance billed by dentist under CPT code D5899

Background 
Used in the treatment of snoring and is indicated for use in mild to moderate obstructive sleep apnea.  Patients with OSA who do not tolerate continuous positive airway pressure (CPAP) therapy, or prefer OAs over CPAP, or are not appropriate candidates.  
OSA is a sleep disorder that is caused by repetitive, short duration blockages of the upper airway, resulting in apnea or hypopnea both causing arousal from sleep.   Excessive sleepiness associated with OSA has far reaching consequences for both the patient and society.  It is present in 9% to 24% of the adult population and will continue to grow due to age and obesity.  Patients with OSA and OSA associated ES experience the following (Pagel, 2008):
· Excessive sleepiness (One quarter of patients with untreated OSA report frequently falling asleep while driving.  In 2000 more than 800,000 US drivers were involved in OSA-related motor vehicle accidents, at a cost of 1400 lives.)
· Cognitive dysfunction (This can affect the patient’s ability to gain or maintain employment)

· Irritability and marred social functioning

· Reduced vitality

· Depression

· Impotence & decrease libido

· Hypertension and CVD

· Diabetes & obesity

Specifics of the technology
An oral device that is inserted in the mouth to modify the upper airway for the treatment of snoring and obstructive sleep apnea.  

Oral appliances are used as an alternative to CPAP or other forms of PAP therapy.  The best studied devices are the mandibular advancement devices and are likely the most effective.  Current evidence shows that the mandibular advancement devices can reduce apnea-hypopnea index (AHI: the average number of apneas and hypopneas per hour of sleep) and daytime sleepiness and can also improve blood pressure.  Complaints include:  excessive salivation, TMJ discomfort and dental repositioning.  Long term advance effects have not been established.  (Ballard, 2008).
An alternative to the mandibular advancement devices is the tongue retaining device, which uses suction pressure to hold the tongue in a protruded position during sleep. It has not been well studied and is not widely used.    (Ballard, 2008).

Oral appliances should be fitted by qualified dental personnel who are trained and experienced in the overall care of oral health, the TMJ, dental occlusions and associated oral structures.  FU PSG or an attended cardiorespiratory sleep study is needed to verify efficacy and may be needed when symptoms of OSA worsen or recur.  Regular FU office visits with the dental specialist to monitor patient adherence, evaluate device deterioration or maladjustment and to evaluate the health of the oral structures and integrity of the occlusion.  (Kushida et al. 2006).
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Clasp Retained Mandibular Positioner (CRMP) - This appliance uses multiple clasps to positively lock the mandible into the appliance and prevent it from retruding. Because it is a one-piece appliance you can control the vertical dimension by changing the height of the appliance. There is also a larger airway cut into the acrylic in this design.

More oral appliances can be found at  http://www.quietsleep.com/oralappliances_description.cfm

Recent studies 

	Article
	Objectives
	Study Design
	Results/Conclusions

	Jayaraman et al, 2008 Dec.
	To review the outcome data from published trials designed to evaluate efficacy and safety of various medications proposed for treating OSA.
	A review of the current literature prior to April 2008 by a Pubmed search using the keywords:  “pharmacotherapy”, “medical management” and “obstructive sleep apnea.” 
	At present, pharmacotherapy for OSA is not of proven benefit.  Treatment for residual sleepiness, is indicated and may improve OSA or daytime sleepiness despite adequate CPAP therapy.

	Ueda et al., 2008 Sep.
	Objective: To test the hypothesis that long-term use of an oral appliance (OA) does not cause changes in the occlusal contact area (OCA).
	Baseline & FU treatment study models were obtained for 45 patients with obstructive sleep apnea who had been using an OA for 4 – or more days/week for more than 5 years.  
	Long-term OA therapy resulted in dramatic changes of occlusion, suggesting that monitoring of occlusal changes is required.

	Vanderveken et al., 2008 Jul.
	
	Randomized controlled cross-trial comprising of 4 months of treatment with a thermoplastic and a custom-made device.  35 patients  to compare the efficacy ofa custom-made MAD than a thermoplastic MAD
	Custom made MAD is more effective in the treatment of sleep-disordered breathing than a thermoplastic MAD.  82 % of the study participants preferred the custom made device.  

	Veasey et al., 2006
	A significant number of patients do not achieve successful outcomes with positive airway pressure (PAP) or OA.  This paper systematically evaluates available peer-reviewed data on the effectiveness of adjunctive medical therapies and summarizes findings from these studies.
	A pubmed search was conducted.  135 studies were identified.  
	· Weight loss through application of a low calorie diet can result in sufficient weight loss to improve OSA, and is recommended as an adjunctive therapy for all overweight individuals with OSA. Sufficient weight loss is expected to substantially reduce the AHI in most patients. Both additional and longitudinal studies of surgical weight reduction in OSA patients are required to assess long-term outcome, adverse events and to define optimal peri- and post-operative management in this population.

· Hypothyroidism and acromegaly are 2 endocrinological disorders that should be routinely screened for through history and physical exam in the sleep clinic. OSA may be significantly improved or even reversed when these conditions are treated.

· Drug trials:  Few conclusions can be drawn largely because of study design limitations and insufficient knowledge of the neurochemical mechanisms through which sleep places the upper airway at risk for collapse. Drug trials have not examined cardiovascular and neurobehavioral end points.

· Oxygen therapy may be helpful in patients who decline the opportunity to use CPAP, but presently it is uncertain which patients will benefit from supplemental oxygen, what the optimal dose is, and what the long-term consequences and benefits of supplemental oxygen use are.  Page 1042


	Kushida et al., 2006

Practice Parameters for the Treatment of Snoring and Obstructive Sleep Apnea with Oral Appliances
	This is an update to the 2005 practice parameters.  The purpose is to reissue, modify and, if necessary, replace recommendations for the use of oral appliances in the treatment of snoring and OSA based on the scientific literature published since 1995.
	
	“a) Future studies should determine and emphasize use of accepted endpoints for OA therapy of OSA.

b) Adherence data for OAs mostly relies on subjective reports. In contrast, CPAP adherence can now be routinely monitored in an objective fashion. Development of similar capabilities for OA therapy should be pursued for both research and clinical purposes.

c) Research to define more clearly patient characteristics for OA acceptance, success, and adherence is needed.

d) Economic assessment, focusing on both short- and long-range costs inclusive of needed follow-up and indirect costs of OA therapy) is needed so that OA therapy can be compared with alternate therapies through cost and effectiveness analyses.

e) Research is needed to clarify design characteristics most beneficial in given patient groups, so that device selection is driven by data that are more precise.” Page 243

	Ferguson, et al., 2006

Oral appliances for snoring and obstructive sleep apnea: a review.
	Review of 141 articles.
	Evidence-based review of literature regarding use of oral appliances (OAs) in the treatment of snoring and obstructive sleep apnea syndrome (OSA) from 1995 until the present.
	· The search revealed 141 articles for systematic scrutiny, of which 87 were suitable for inclusion in the evidence base.

· The efficacy of OAs was established for controlling OSA in some but not all patients with success (defined as no more than 10 apneas or hypopneas per hour of sleep) achieved in an average of 52% of treated patients. Effects on sleepiness and quality of life were also demonstrated, but improvements in other neurocognitive outcomes were not consistent.
· The mechanism of OA therapy is related to opening of the upper airway as demonstrated by imaging and physiologic monitoring.
· Adherence is variable with patients reporting using the appliance a median of 77% of nights at 1 year. 
· Minor adverse effects were frequent whereas major adverse effects were uncommon. Minor tooth movement and small changes in the occlusion developed in some patients after prolonged use, but the long-term dental significance of this is uncertain.
· In comparison to CPAP, OAs are less efficacious in reducing the apnea hypopnea index (AHI), but OAs appear to be used more (at least by self report), and in many studies were preferred over CPAP when the treatments were compared. 
· OAs have also been compared favorably to surgical modification of the upper airway (uvulopalatopharyngoplasty, UPPP).

· Comparisons between OAs of different designs have produced variable findings.
· The literature of OA therapy for OSA now provides better evidence for the efficacy of this treatment modality and considerable guidance regarding the frequency of adverse effects and the indications for use in comparison to CPAP and UPPP.  Page 244


Summary 
Ferguson (2006) reviewed the results of 87 articles and found that, while OAs are not as effective as CPAP in reducing AHI (apnea hypopnea index), they appear to be associated with better adherence.  OAs compared favorably to surgical modification of the upper airway.

Kushida (2006) provides explicit guidance in the use of OAs for treatment of OSA.  The strongest finding is that the severity of OSA be clearly determined before employing OAs.  Although not as efficacious as CPAP, oral appliances are indicated for use in patients with mild to moderate OSA who prefer OAs to CPAP, or who do not respond to CPAP, are not appropriate candidates for CPAP, or who fail treatment attempts with CPAP or treatment with behavioral measures such as weight loss or sleep position

change.
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