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Objectives
Ø Explore data supporting role of alternative 

treatments for OSA patients
Ø Answer the following questions:
Ø What can I tell my patients about?

l Weight loss methods/lifestyle changes
l Positional therapy
l Oral Appliances
l Assorted other therapies
l Upper Airway Stimulation
l Surgery 
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Body Weight and OSA



Effects of Change in Weight on OSA: 
Longitudinal Studies

l 690 Healthy volunteers underwent repeat 
sleep studies 4 yrs after their initial PSG

l The changes in AHI were correlated to 
changes in weight after potential 
covariates were taken into account.
l 10% wt loss yields ~ 30% AHI reduction
l In patients with AHI 5-15/hr, 10% wt 

gain = 6 fold increase risk of AHI>15

Peppard et al, JAMA 2000;284:3015-21



Short Term Crash Diets

Johansson K et al. BMJ 2009;339:4609

Intervention group-
• Liquid low energy diet 

(2.3 MJ/day) for 7 wks
• 2 wks gradual restart 

normal food, reaching 
6.3 MJ/day at wk 9

Control group-
• Adhere to usual diet 

during 9 wks follow-up



Johansson K et al. BMJ 2009;339: 4609

Short Term Crash Diets



Weight Loss and AHI

Magalang UJ et al. Clin Chest Med 2003;24(2): 343-53

In patients with significant OSA, even when there are large changes in 
weight, cure is not at all certain.



Bariatric Surgery

DeMaria EJ. N Engl J Med 2007; 356:2176

Indications
BMI ≥ 40 OR ≥ 35 plus ≥ 1 co-morbid condition            
Failed an adequate exercise and diet program



Greenburg DL.  Am J Med 2009; 122: 535 
Buchwald H. JAMA 2004; 292:1724                        

Maggard MA. Ann Int Med 2005; 142:547

Bariatric Surgery

Ø Mean AHI ¯ 38/hr 

Ø Post-op AHI: 15.8/hr

Ø Post-op BMI: 37.7/hr
Ø Mean Wt  ¯ 40 kg (30%) 
Ø BMI ¯ 14.2 kg/m2 (30%)

N=342

Bariatric Surgery: Outcomes



Positional Therapy



Positional Therapy



Positional Therapy Indications

lMild OSA (AHI <15)
lAHIsupine ≥ 2X AHIlateral, with 

AHItotal<15 in lateral position
lNo positional pain issues-

hip surgery, shoulder pain



Stanley CN et al. Comparison of positional therapy versus continuous positive airway 
pressure in patients with positional obstructive sleep apnea: A meta-analysis of 

randomized trials. Sleep Med Rev 2014; Vol 18(1):19-24
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Positional Therapy (AASM)

l Positional therapy, consisting of a method 
that keeps the patient in a non-supine 
position, is an effective secondary therapy 
or can be a supplement to primary 
therapies for OSA in patients who have a 
low AHI in the non-supine versus that in 
the supine position. (Guideline)

Morgenthaler TI; Kapen S; Lee-Chiong T et al. Practice parameters for 
the medical therapy of obstructive sleep apnea.

SLEEP  2006;29(8):1031-35



Positional Therapy
Bottom Line

Ø Not for patients with mod-severe OSA
Ø All studies report a positive effect of PosTx on AHI
Ø Snoring decreases in nonapneic snorers; BUT LESS 

reliably in patients with OSA
Ø Short term compliance is better than with CPAP
Ø Long term compliance is poor- 28-38% at 1-2 years
Ø PosTx helps with OralA and UUUP patients
Ø Less CPAP needed non-supine vs supine posture
Ø nEPAP therapy better tolerated in non-supine posture

Sleep Breath (2013) 17:39–49



Pharmacologic therapy
of OSA:

l Modafinil is recommended for the 
treatment of residual excessive daytime 
sleepiness in OSA patients who have 
sleepiness despite effective PAP treatment 
and who are lacking any other identifiable 
cause for their sleepiness. (Standard)

l Oxygen supplementation is not 
recommended as a primary treatment for 
OSA. (Option)

Morgenthaler TI; Kapen S; Lee-Chiong T et al. Practice parameters for the 
medical therapy of obstructive sleep apnea. SLEEP 2006;29(8):1031-1035.



Pharmacologic Therapy of OSA:
Nasal Therapies

l Short-acting nasal decongestants are 
not recommended for treatment of 
OSA. (Option)

l Topical nasal corticosteroids may 
improve the AHI in patients with OSA 
and concurrent rhinitis, and thus may 
be a useful adjunct to primary 
therapies for OSA. (Guideline)

Morgenthaler TI; Kapen S; Lee-Chiong T et al. Practice parameters for the
medical therapy of obstructive sleep apnea. SLEEP 2006;29(8):1031-1035.



Berry RB; Kryger MH; Massie CA. A novel nasal expiratory positive airway pressure 
(nEPAP) device for the treatment of obstructive sleep apnea: a randomized 

controlled trial. SLEEP 2011;34(4):479-85

Nasal Therapy EPAP
Provent™



CAN I GET SOMETHING
FROM THE DENTIST INSTEAD?



2011:  More than 90 FDA-Approved Devices

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/PMNSimpleSearch.cfm
Type “LRK” or “LQZ”



MRA: Mandibular Repositioning Appliance  
Oro- vs Velopharyngeal Impact

Oropharynx1

Velopharynx2

Without MRA With MRA

Velopharynx

Oropharynx

Hypopharynx

Airway Vol: 12.6 cm3 14.7 cm3

Awake MRI:
Velopharyngeal 

dimensions
with MRA

In responders

1Ng AT. Sleep 2006; 29:666
2Chan ASL. Thorax 2010; 65:726

Primary site of 
action of MRA



MRA Clinical Outcomes
Ø :  Impact on AHI*- 50/50 Rule

l AHI £ 5 (8 studies):  42%
l AHI £ 10 (30 studies):  52%
l 50% AHI reduction (10 studies):  65%

Ø Other PSG Parameters*
l Minimum SpO2: Small increase (3%), not normalized
l Arousals: Reduced (-10/hr)
l Snoring: Frequency ¯ 40-60%; intensity ¯ 3dB

Ø Sleepiness
l Epworth: ¯ -2.1 points1 ; MSLT:  1.2 mins2  ;MWT: equivocal3,4

*Ferguson KA Sleep 2006; 29:244, 1Lim J Cochrane Data Base Syst Rev 
2006, 2Gotsopoulos H Am J Respir CCM 2002; 166:743, 3Menn SJ. Sleep 

1996; 19:794, 4Barnes M. Am J Respir CCM 2004; 170:656



CPAP vs MRA: AHI

CPAP: Favored at reducing AHI, arousals, and improving SpO2

Balk EM.  AHRQ Comparative Effectiveness Review No. 32; July 2011.



CPAP vs MRA- Other Endpoints

Ø Health-related quality of life
l FOSQ, SAQLI, SF-36

Ø Psychological outcomes
Ø Cognitive outcomes
Ø Driving performance
Ø Compliance

No consistent 
differences



Patient Selection

Ø Primary snorers who do not respond to or not 
appropriate for risk factor modifications

Ø Patients with mild to mod OSA (AHI < 30) who:
l Prefer OA
l Fail to respond to CPAP or risk factor modifications

Ø Severe OSA:  CPAP should be tried first

Sleep 2006; 29:240



Predictors of Treatment 
Outcome

Ø Lower AHI and CPAP pressure need
Ø Greater protrusion by device
Ø Positional OSA with Lower BMI
Ø Younger age
Ø Smaller neck circumference
Ø Lateral cephalometrics

l normal mandibular length and facial height
l Small, narrow oropharynx
l Smaller overjet and shorter soft palate length
l Increased retropalatal airway space

Ferguson KA. Sleep 2006; 29:244                                                                                         
Cistulli PA. Principles and Practice of Sleep Medicine 5ed. Elsevier Saunders, 2011



Complications from Oral 
Appliances

l Occlusive changes
l Tooth movement
l Dry mouth
l TMJ pain or sound
l Myofascial pain
l Tooth/Tongue pain
l Salivation

l Mandible Deviation
l Loosening of teeth
l Gum irritation
l Bruxism
l Skeletal changes
l Gagging



Dental Contraindications to OA

l Adequate number of healthy teeth in each 
dental arch (usually 8) 

l Inability to protrude the mandible forward by 
≥ 5 mm without limitation

l Moderate to severe TMJ problems 
l Significant bruxism- maybe
l Full dentures generally unable to use MRA 

but may be treated with a tongue-
repositioning device. 



Oral pressure therapy (OPT) system (WinxTM). The left panel shows the 
nightstand console unit containing the vacuum pump and saliva reservoir. 
The right panel shows the mouthpiece, vacuum pressure and sensor tubing 

Colrain IM et al. A multicenter evaluation of oral pressure therapy for the 
Treatment of obstructive sleep apnea. Sleep Med 2013: Vol 14(9): 830-37

Oral Pressure Therapy



• AHI at control, first treatment night, and after 28 days of 
treatment vs control OSA severity 

• Control AHI severity was classified as mild (5–15/h), 
moderate (15–30/h), or severe (>30/h)

Sleep Med 2013: Vol 14(9): 830-37

Oral Pressure Therapy



Summary for OA Therapy
l ~ 50% achieve 50% fall or AHI ≤ 10 
l Works best with lower AHI or BMI, positional pts 
l Best not to suggest to those with significant TMJ 

or dental problems
l Occlusion changes very likely yet usually mild
l Dental professional fits and follows complications
l Follow up for sleep issues is needed
l CPAP > MRA lowering AHI; other outcomes =



OSA Surgical Procedures

Ø Procedures involving:
l Nasopharynx
l Palate and Oropharynx
l Upper airway stimulation
l Mandibular other major skeletal areas

Ø Bypass procedures- Tracheostomy



Nasal Surgeries

Ø Septoplasty
Ø Polypectomy
Ø Turbinectomy

l Radiofrequency ablation: 
• necrosis ® tissue volume reduction

5/302 (1.6%) minor complication rate 
(mucosal irritation)

Kezirian EJ.  Laryngoscope 2005; 115:1298



Nasal Surgeries: Outcomes

Ø Very limited data support as sole therapy
Ø AASM practice parameter don’t address
Ø Practically:

l Means to improve PAP adherence
l Part of multilevel surgical approach to OSA



Uvulopalatopharyngoplasty 
(UPPP)



UPPP- Indications and Predictors
Ø AASM Indications:  

l Patients with severe OSA should be initially 
offered PAP therapy

l Those with moderate OSA should initially be 
offered either PAP or oral appliance (option)

Ø Predictors of success:
l DISE retropalatal obstruction associated with 

better UPPP outcomes
l Awake endoscopy with Muller maneuver not 

predictive of UPPP outcomes
Aurora RN. Sleep 2010; 33:1408                          



Pooled AHI Reduction:  33% (95% CI 23%-42%)
Caples SM. Sleep 2010; 33:1408

UPPP: Outcomes
POST-UPPP
BASELINE

Ø 0

Residual AHI: 30

AHI



UPPP: Chronic Complications

Ø Dysphagia (31%)
Ø Voice changes (13%)
Ø Taste disturbances (5%)
Ø Residual OSA (80%)

l Close follow-up required!

Franklin KA. Sleep 2009; 32:27



Laser Assisted 
Uvulopalatoplasty (LAUP)

Ø 2 RCTs:  no significant changes in AHI, 
secondary outcomes vs controls
l AHI may worsen

Ø Persistent side effects common
l Dysphagia
l Globus sensation

Ø AASM: Not routinely recommended as a 
treatment for OSA (standard)1

1Aurora RN. Sleep 2010; 33:1408                          



Radiofrequency Ablation (RFA) 
of Soft Palate and Tongue

Ø Outpatient application
Ø Applicable to multiple upper airway 

structures
Ø Repeatable



RFA: Indications

Ø AASM:  Can be considered as a treatment 
in patients with mild to moderate OSA who 
cannot tolerate or who are unwilling to 
adhere to PAP or in whom oral appliances 
have been considered and found 
ineffective or undesirable (Option)

Ø Practically:  Adjunctive procedures

Aurora RN. Sleep 2010; 33:1408 



RFA:  Outcomes

Pooled AHI Reduction:  34%

ESS reduction:  31%2

Residual AHI: 14.9

N=175

1Caples SM.  Sleep 2010; 33:1408
2Farrar J. Laryngoscope 2008; 118:1878

POST-RFA
BASELINE

AHI



RFA:  Complications

Farrar J. Laryngoscope 2008; 118:1878



Hypoglossal Nerve Stimulation

Kezirian EJ. leep Med Rev 2010; 14:299



Hypoglossal Nerve Stimulation



Hypoglossal Nerve Stimulation



Hypoglossal Nerve Stimulation

Significant but Clinically 
Questionable Differences
• 10% less total sleep
• 10% less REM

12 Month F\U
• 37/126 (29%) AHI< 5/hr
• 67/126 (53%) AHI< 10/hr=R
• 80/126 (63%) AHI< 15/hr



Hypoglossal Nerve Stimulation



Review of Hypopharyngeal 
Surgeries*

Procedure Studies, N Success**

Genioglossus advancement 4, 91 39%-69%

Hyoid suspension 4, 101 17%-78%

Midline glossectomy 5, 74 25%-83%

Tongue stabilization 6, 77 20%-57%

*Concurrent palatal operation in all subjects

**AHI ¯ 50% and post-op AHI < 20

Kezirian EJ. Arch Otolaryngol Head Neck Surg 2006; 132: 206

Low baseline AHI, BMI inconsistent predictors of success



MMA: Indications

Ø AASM:  Indicated for surgical treatment of 
severe OSA in patients who cannot 
tolerate or who are unwilling to adhere to 
PAP, or in whom oral appliances, which 
are more often appropriate in mild to 
moderate OSA, have been considered and 
found ineffective or undesirable (option)

Aurora RN. Sleep 2010; 33:1408                          



MMA: Predictors of Response

Ø Younger age
Ø Lower pre-op AHI and BMI
Ø Greater maxillary advancement

Holty JEC.  Sleep Med Rev 2010; 14:287 



MMA: Outcomes
Ø Residual AHI 9.5 ± 10.7 events/hr

l AHI < 5:  43%; AHI < 10: 63%
l Pooled AHI reduction:  87%

Ø Long-term response
Ø Improvements in:

l ESS (13.2 → 5.1)
l Lowest SpO2

l Functional outcomes
Ø Cosmetic changes generally viewed as favorable 

Holty JEC.  Sleep Med Rev 2010; 14:287 

Caples SM. Sleep 2010; 33:1408 

AHI

POST-MMA
BASELINE



MMA versus CPAP

Ø N=50
Ø Randomized Auto-PAP or MMA
Ø Groups comparable at baseline
Ø At 1 year:

l Similar reductions in AHI, ESS
l Rx satisfaction (per VAS) higher with MMA

Vicini C. Am J Otolaryngol 2010; 31:14



MMA: Complications

Ø Major complications:  1%
Ø Facial paresthesias inevitable

l resolved in 86% @ 12 mos
Ø Malocclusion:  mild
Ø Dysphagia:  rare

Holty JEC.  Sleep Med Rev 2010; 14:287 



Sleep 2010; 33:1396



Recommendations
l Option level recommendations:

l UPPP: As a sole procedure, with or without tonsillectomy, does not 
reliably normalize the AHI when treating moderate to severe obstructive 
sleep apnea syndrome. Therefore, patients with severe OSA should initially 
be offered positive airway pressure therapy, while those with moderate OSA 
should initially be offered either PAP therapy or oral appliances.

l RFA: A treatment in patients with mild to moderate obstructive sleep 
apnea who cannot tolerate or who are unwilling to adhere to positive airway 
pressure therapy, or in whom oral appliances have been considered and 
found ineffective or undesirable

l MMA: Surgical treatment of severe OSA in patients who cannot tolerate or 
who are unwilling to adhere to positive airway pressure therapy, or in whom 
oral appliances, which are more often appropriate in mild and moderate 
OSA patients, have been considered and found ineffective or undesirable 

l Palatal Implants: May be effective in some patients with mild  
obstructive sleep apnea who cannot tolerate or who are unwilling to adhere 
to positive airway pressure therapy, or in whom oral appliances have been 
considered and found ineffective or undesirable

SLEEP 2010;33(10):1408-1413



Tracheostomy: Outcomes
Ø Very effective at eliminating obstructive apneas

l Apnea Index: 88.4  → 0.51

Ø Improvements in:
l Daytime sleepiness
l OSA-related arrhythmias
l Pulmonary artery pressure
l Systemic blood pressure
l Diabetes
l Mortality2,3

1Holty JEC. Med Clin N Am 2010; 94:479  2He J. Chest 1988; 94:9        
3Partinen M. Chest 1988; 94:1200



Tracheostomy: Complications
Ø Low patient acceptance
Ø Periop problems: Wound infections, bleeding
Ø Recurrent bronchitis
Ø Granulation tissue
Ø Trach tube kinking
Ø Blockage of tube by redundant neck tissue
Ø Tracheomalacia
Ø Residual disordered breathing

l Hypopneas
l CSA 



Rebuttals from Surgical Proponents

Ø Ethical, logistical limitations to RCTs
Ø Post-op AHI < 5 target unreasonable 

and not always achieved by CPAP
Ø Remedy is in effect every night
Ø No consensus on medical risk of 

persistent low levels of OSA



Summary:  OSA Surgery

Ø Outcome predictors incompletely defined
Ø MMA consistently results in substantial 

AHI reductions
Ø UPPP: ~ 30% AHI reduction
Ø Post-surgery assessment required!



Summary

Ø CPAP remains the mainstay and easiest sell to patients
Ø Weight loss is laudable for good health and OSA
Ø Positional therapy is plausible but not that simple
Ø Oral appliance therapy is preferred second line Rx
Ø Surgery may be effective but incomplete therapy
Ø Ideal ascension and combined therapy effects unclear



No Time for a Nap


