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• OSA treatment options  
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• Results 
• Case study – picture COPD 
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Introduction 

• Sleep apnea is a condition 
characterized by the repeated 
disruption of breathing during 
sleep 

• This number is on the rise due 
to: 

• Increased awareness of the 
problem  

• Increased screening & diagnosis  
• Increased prevalence of obesity 

worldwide 



OSA Facts 

• According to National Healthy Sleep Awareness Project at least 25 
million Americans suffer from OSA 

• A USA cohort study1 estimated the prevalence of OSA to be 34% in 
adult men and 17% in adult women 

• Moderate or severe OSA prevalence is estimated at 13% of adult men 
and 6% of adult women 

• CPAP is the current ’Gold Standard’ treatment; however, adherence 
rates for this therapy are very poor with up to 50% of candidates 
rejecting or discontinuing treatment 

 

1 Peppard et al., 2013 Am J Epidemiol 



Effects of Untreated OSA 

• Untreated OSA is associated with life threatening comorbidities such as: 

• Hypertension, cardiac arrhythmias, Type II diabetes, heart disease, cancer, 
stroke, cognitive degeneration, depression and up to 15X greater risk of 
fatigue related automobile accident (Horstmann et al.  Sleep 2000) 

• In addition to these comorbidities, links have been made between OSA and 
Alzheimer's disease, increased weight gain and sensorineural hearing loss 

• A 2015 analysis estimated the increased healthcare cost of undiagnosed 
OSA in the U.S. to be between $34 Billion and $69 Billion (Knauert et al. 
WJOHNS 2015) 



Clinical Impact of Untreated OSA 

• Increased risk of hypertension-independent risk factor  (N Engl J Med 
2000;342:1378-84) 

• Myocardial Infarct: 23X increased risk [Hung et al, Lancet 336 (1990)] 

• Premature deaths: 2X increased risk, 1 in 4 males, 1 in 10 females 

[Johns Hopkins Study [PLoS Med 2009 6(8)] 

• Increased risk of stroke: 3X (American Journal of Respiratory and 
Critical Care Medicine 2010) 



Economic Impact of Untreated OSA  

Harvard/McKinsey Study “The Price of 

Fatigue” (2010) 

• Accounts for all known comorbidities, auto 

accidents  
and productivity loss 

• Based on 8% prevalence, US population of 

308 million 

• Annual economic cost of unmanaged 

moderate or  
severe OSA is $65 billion to $135 billion 
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Comorbidity Risk  

Knauert et al. 2015 



Comorbidity Risk 

Source: Seet, E. and Chung, F., 2010 



OSA Related Mortality  



Survival Among Patients with OSA vs Controls 

Yaggi et al, N Engl J Med 353;19, Nov. 10, 2009 (Obstructive Sleep Apnea as a Risk Factor for Stroke and Death)  



Association Between OSA and All-Cause Mortality 

Marshall et all Journal of Clinical Sleep Medicine, Vol.10, No.4, 2014 



OSA Treatment Options 

• Non-Surgical 
• PAP 

• MAD 

• Weight Loss 

• Positional Changes 



Positive Airway Pressure (PAP) 

• CPAP is by far the most common 
treatment option for OSA 

• Consists of 3 components: a 
pump, a mask; and a connecting 
tube 

• Uses air pressure to open the 
airway during sleep 

• Although very effective, the 
aderence rate is estimated at 
30-50% in the United States 



Medicare Coverage for CPAP 

Medicare requires documentation of clinical benefit to reimburse PAP 
devices, which is demonstrated by:  

• Face-to-face clinical re-evaluation by the treating physician with 
documentation that symptoms of obstructive sleep apnea are 
improved; and,  

• Objective evidence of adherence to use of the PAP device reviewed 
by the treating physician. LCD Information 

• Adherence to therapy is defined as use of PAP ≥ 4 hours per night on 
70% of nights during a consecutive thirty (30) day period anytime 
during the first three (3) months of initial usage. 



CPAP Efficacy 

Pittman, Sleep and Breath 2006; 10:123-31 



CPAP Compliance 
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Factors Affecting CPAP Adherence 

Salpeci et al., Respiratory Care, Sep 2013 Vol 58 No 9 



Oral Appliances 

• There are many FDA approved mouth-
guards & custom-fit dental appliances 

• Oral appliances advance the jaw forward 
to open and stabilize the upper airway 

• Suitable only for mild to moderate OSA 
patients 

• Address many of the objections associated 
with CPAP use 

• Can lead to discomfort or dental issues 
such as TMJ over the long-term 



2-Year Outcomes: CPAP vs Oral Appliance 

Michiel et al. SLEEP, Vol.36, No. 9, 2013 

Phillips et al. American Journal of Respiratory and Critical Medicine, Vol 187 2013  



2-Year Outcomes: CPAP vs Oral Appliance 

Doff et al. SLEEP, Vol. 36, No. 9. 2013 



Surgical Treatment of OSA 
Patient Selection 

 

Does surgery “cure” OSA? 



Identifying the Site of 
Obstruction: Ideal Test 
Characteristics 

• Easy: technically reproducible  

• Low cost 

• Dynamic assessment of the airway 

• Sleeping patient 

• Accurate 

• Universally accepted 
 

 

Pictures from Shellenberg et al, American Journal of Respiratory and Critical Care Medicine, Vol 162  2000 



Mallampati Classification 

• Class 0: ability to see any part of 
the epiglottis upon mouth 
opening and tongue protrusion 

• Class I:  Soft palate, fauces, 
uvula, pillars visible 

• Class II: Soft palate, fauces, uvula 
visible 

• Class III: Soft palate, base of 
uvula visible 

• Class IV: Soft palate not visible 

 Source: intechopen.com 



Mallampati Classification 

• Initially established to predict the 
ease of endotracheal intubation 

• Visual assessment of the distance 
from the tongue base to the roof of 
the mouth – provides information 
regarding space  

• A high Mallampati score (class 3 or 
4) was later found to be associated 
with an increased incidence of OSA 

• Some studies have found that the 
Mallampati score is also predictive 
of OSA severity (Friedman et all, 
2013) 

Ruangsri et al,  Nature and Science of Sleep 2016:8 



Physical Exam - Anatomical Classification of Obstruction 

Friedman Tongue Position Fujita Classification 

Friedman et al., Otolaryngology-Head and Neck Surgery, July 2002 

 

• Type 1: Retropalatal 

• Type 2: Retropalatal and 
retrolingual 

• Type 3: Retrolingual 



Anterior Rhinoscopy 
Otoscope 

Nasal Speculum 

Oxymetazoline 



Craniofacial Anatomy & Imaging 

• Imaging 
• CT 

• MRI 

• Lateral Cephalogram 

 

Lateral cephalogram before and after oral appliance (source: intechopen.com) 



Nasopharyngoscopy 

• Site of obstruction  

• Mueller’ maneuver (awake 
endoscopy) 

• Designed to look for collapsed sections of 
the airway 

• After a forced expiration, the patient inhales 
with closed mouth and nostrils plugged in 
order to collapse the airway 

• A fiber optic scope in the hypopharynx 
allows the physician to observe the site of 
collapse 

• Palatoglossal coupling with jaw thrust 
and tongue protrusion 



Drug Induced Sleep Endoscopy (DISE) 

• The DISE procedure enables endoscopic evaluation of the upper airway to 
help identify the site(s) of obstruction in those demonstrating sleep 
disordered breathing 

• Developed 20 years ago in Canada, routinely used in Europe 



VOTE Classification 

Evaluates and classifies the upper airway 
structures and degree of airway narrowing: 
• V: Velum: soft palate, uvula, lateral walls at velum 

• Grouped together as indistinct entities 
• Collapse: A-P, lateral, concentric 

 

• O: Lateral oropharyngeal walls 
• Palatine tonsils & lateral OP walls 
• Difficult to break out individual roles 
• Collapse: lateral dimensions only 

 

• T: BOT: Reduced genioglossus activity in sleep 
• More pronounced in OSA patients 

 

• E: Epiglottis Horenhorst et al, Operative Techniques in Otolaryngology (2012) 



Airway Obstruction Classification via DISE 



Airway Obstruction via DISE 

Epiglottis Collapse Anterior-Posterior Obstruction 



Concentric Collapse Lateral Oral Pharyngeal Obstruction 

Airway Obstruction via DISE 



Surgical Treatment of OSA 

Selection of Appropriate Procedure 

Realistic Goals 

Morbidity, Complications, Success, Poor Reimbursement 

100% Adherence! 

 



Types of Surgical Procedures 

• Nasal 
• Septoplasty 

• Turbinate reduction 

• Soft Tissue Ablation 
• Uvulopalatopharyngoplasty 

(UPPP) 

• Laser assisted uvulopalatoplasty 

• Laser midline 
glossectomy/lingualplasty 

• Radiofrequency tongue base 
ablation 

• Skeletal 
• Genioglossus advancement (GA) 

• Hyoid suspension 

• Palatal Advancement  

• Orthognathic procedures 
• Mandibular Advancement (MA) 

• Maxillomandibular Advancement 
(MMA) 

• Bypass Upper Airway 
• Tracheotomy 



Nasal Procedures 

Septoplasty 

 

Turbinate reduction 

 



Soft Tissue Reduction 

 Tonsillectomy – enlarges airway 
via removal of enlarged  tonsil 
tissue 



Uvulopalatopharyngoplasty (UPPP) ) 

• The most common surgical procedure for treatment of OSA 

• The distal retro-palatal airway is enlarged by removal of excess tissue 
from the soft palate and pharynx 

• Outcomes for UPPP surgery range from 40 – 80% success 

• Highest success in cases of pure retro-palatal obstruction 



UPPP Success with Airway Classification  

Friedman Classification 

• Stage I = 80.6%,  

• Stage II = 37.9%,  

• Stage III = 8.1% 

Fujita Classification 

• UPPP success rate with Fujita 
Type I: 83% 

• UPPP success rate with Fujita II 
& III: 19% 

 

 Friedman et al 2005, Laryngoscope 



Expansion Sphincter Pharyngoplasty 

Developed in the last few years 

• Reshapes the oropharynx rather 
than removing tissue 

• Works better for proximal 
obstruction of the palate rather 
than distal. 

• Is a solution to the patient with 
complete concentric collapse 

Rotation of the Palatophayrgeus 



Laser Assisted Uvulopalatoplasty 

• Often performed only uvula-related 
snoring 

• Poor outcomes as OSA treatment 

Caples et al SLEEP 2010 

*Not recommended by 
AASM as treatment for OSA 



Tongue Reduction 

•  Tongue base ablation – 
radiofrequency, electrocautery, 
CO2 laser used to ablate tissue 
and reduce tongue volume 

 

• Midline Glossectomy – uses 
carbon dioxide laser to reduce 
tongue the base in patients with 
significant macroglossia 

 



Trans Oral Robotic Surgery (TORS) 

• May be used for base of tongue 
(BOT) reduction in some 
patients with obstructive sleep 
apnea 

Tongue Reduction 



Hyoid Advancement 

• HA is a relatively uncommon 
treatment option today 

• The hyoid bone is repositioned 
anteriorly by suspending it to 
the anterior mandible or the 
thyroid cartilage 

• Successfully treats OSA in 
~20% of surgeries performed 



Genioglossus Advancement  

• The genioglossus muscle is advanced forward to prevent the tongue 
from falling into the airway during sleep  

• A rectangular cut of mandible is moved forward and fixed into place 
with a small titanium plate  

• Usually performed with other OSA procedures 

• Success rate ranges from 22% - 67% 



Maxillomandibular Advancement (MMA)  

• The upper and lower jawbones are disconnected, 
advanced up to 10-12mm and then stabilized in 
this position using titanium plates  

• A 2010 meta anaylsis by Caples et al (SLEEP) 
found an AHI reduction of 87% in subjects with 
severe OSA 



Hypoglossal Nerve Stimulators 



Early Research 



History of Upper Airway Stimulation 

• The first animal trial was published in 1989 and showed that electrical 
stimulation of the hypoglossal nerve produced significant increases in 
airflow and airway stability. 

• The first human trial in 1993 confirmed that HGN stimulation could 
improve airway stability without arousal or neuromuscular damage. 

• The concept of coupling was developed, not just improved 
retrolingual space but also retropalatal via the palatalglossus resulting 
in multilevel treatment 

• Human pilot and feasibility studies published in 2011 

• Star trial 2014, FDA approval soon thereafter 

 

 

 



Commercially Approved HGN Stimulator (UAS) 
Inspire Medical 



Indications for Use 

• Must be 22 years of age or older 

• Moderate to severe Obstructive Sleep Apnea (OSA)  
• AHI range from 20-65  

• Less than25% central apneas 

• Unable to use or get consistent benefit from CPAP 

• Free of complete concentric collapse at the palate  

• Inspire therapy has not been tested in people with BMI 
greater than 32 (S.T.A.R. trial limited BMI to 32) 



Objective of UAS 

The objective is to open 
the airway by protrusion 

of the tongue through 
stimulation of the 

Hypoglossal nerve during 
inspiration 

 



System Overview 

• Implantable Pulse 
Generator (IPG) 

• A single channel electrode 
lead 

• A sensing electrode 

• A remote control 

• Programming software  

• Telemetry unit 

 



How Does it Work? 

• The IPG is a single channel 
neurostimulator with one 
electrode contact 

• It creates anterior tongue 
movement by targeting both 
intrinsic and extrinsic protrusors 
and excluding retractors  

• A pressure transducer placed in 
the 4th intercostal space 
synchronizes the breathing 

|  56  



How Does it Work? 

|  57  

• In order to avoid muscle fatigue, 
stimulation is coordinated with 
respiration which is detected using a 
sensor electrode permanently placed 
between intercostal muscles 

• Pauses in stimulation allow the 
Genioglossus muscle to relax before 
the next stimulation event 
 



Tongue Muscle Overview 

Huntley 2016 Presentation 



N EMG Electrodes  

Picture courtesy Tod Huntley Presentation 



Identifying Distal Nerve XII 



Stimulating Electrode Placement  

CN XII - Fine hyoglossus 
branch is always superior 
and may also be deep 



 

Stimulating Electrode Placement 



Stimulating Electrode Placement 



Planning IPG Placement 

Picture courtesy Tod Huntley Presentation 



IPG Pocket 

Picture courtesy Tod Huntley Presentation 



Sense Lead Placement 



Outcomes 

• 3-year outcome data indicate: 
• A 78% reduction in apnea-hypopnea events from baseline  

• An 80% reduction in oxygen desaturation events from baseline 

• Clinically meaningful improvements and a return to normal levels over 
baseline in quality of life measures, including daytime sleepiness and 
functioning as measured by the Epworth Sleepiness Scale (ESS) and the 
Functional Outcomes of Sleep Questionnaire (FOSQ)  

• An 80% bed partner reported rate of soft or no snoring, as compared to 17% 
of bed partners at baseline  

• High therapy adherence 



3-Year Outcomes 



3-Year Outcomes 



3-Year Outcomes 



Study Data source  (Inspire website): 

 

3-Year Outcomes 



Investigational HGN Stimulator 
ImThera Medical 



• 7 muscles of the tongue are bilaterally innervated by the Hypoglossal 
nerve 

Tongue Anatomy 



Tongue Hydrostat 

• Muscles work in conjunction with each 

other for every tongue function maintaining 

a constant volume 

• Tongue muscles are classified as skeletal 

muscle but only the Genioglossus and 

Hyoglossus are anchored in bone (mandible 

& hyoid floating bone) 

• All muscles play a supporting role in any one 

motion or effect 



Tongue Muscle Overview 

Huntley 2016 Presentation 



TONIC ACTIVITIES 

MAINTAINING & HOLDING TONGUE’S OVERALL 
POSTURE & PULLING ITS MASS AWAY FROM THE 

PHARYNGEAL AIRWAY 
 
 
 

 

 
 

PHASIC ACTIVITIES 
 

FACILITATING QUICK MOTIONS LIKE THOSE 
INVOLVED IN SPEECH, CHEWING, SWALLOWING & 

SUCKLING 
 

 

Activities of the Human Tongue 



Fast Twitch fibers are less efficient in creating fuel, they 
are much better at generating short bursts of strength or 
speed than slow muscles. However, they fatigue more 
quickly. Fast twitch fibers are used for quick but short 
lasting bursts of activities. 

                  
          
                        Sprinter 
 
 

 

 

Slow Twitch muscles are more efficient at using oxygen to 
generate fuel (ATP) for continuous, extended muscle 
contractions over a long time. They fire more slowly than 
fast twitch fibers and can go for a long time before they 
fatigue. Slow twitch fibers are great at helping long and 
sustained activities.  

 
                 Marathon Runner 

 

 

Type II  

  Type I  

77 

Fiber Type and Function 



Histograms represent average data obtained from the literature survey and may include all or some of 
tongue’s muscles (Extrinsic/Intrinsic/Geniohyoid).  
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TYPE II fibers > TYPE I fibers 

 

Type I  seems to increase with 

the increase in the size of the 

mammalian tongue 

 

Human tongue has highest 

amount of Type I fibers (majority 

of the Type II fibers are IIA)  

 

Mammalian Tongue Fibers  
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Intrinsic Muscles 

 
Type II fibers (65%)  

Type I fibers (35%) 
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Type II fibers (35%)  

Type I fibers (65%) 

Gender Differences: Type IIB %: Male mice> Female mice (Hartmann et al. 1999; 2001).  

Age Differences:  MHCemb    MHCneo    MHCadult (Agblulet et al. 2003; Kinirons et al 2003).  

 

Muscle Distribution 



• Most Tongue Muscles interact with 

the Superior Pharyngeal 

Constrictor Muscles at the inferior 

posterior human tongue (Seiji Niimi 

et. al.; 2006). 

 

• Tone to muscles of the tongue 

result in stretching, stiffening & 

impart an indirect drag to the mid-

pharyngeal wall, making the 

Pharynx less compliant to collapse. 

 
Interactions-Coupling 
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• The 12th cranial Nerve – 4% afferent fibers 

Hypoglossal Nerve 
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Nerve to Electrode Interface 

• Nerves branch off to 

individual muscles as the they 

extend from the spinal cord 

• ImThera places its electrode 

on the main trunk of the 

nerve (sub-mandibular 

region), before it branches 



Relevant Anatomy 

85 

Submandibular gland 

HGN Cuff placement site 



Summary 

• Key anatomy of the upper airway relevant to OSA includes:  soft palate, uvula, 
and tonsils, and epiglottis 

• The Tongue 

• 7 muscles on each side  controlled by HGN 

• Extrinsic and intrinsic muscles 

• Tongue muscles work together (muscular hydrostat) 

• Fatigue resistance depends on muscle fiber type (Type I or II) 

• The posterior and anterior tongues are very different 

• Nerves of The tongue 

• The Hypoglossal nerve 

• Delivers Muscle Tone and Airway Patency 



THN Sleep Therapy™ System 
ImThera Medical 



Objective of THN Sleep Therapy™ 

  88  

Prevent airway 
obstruction by 

creating muscle 
tone in the 

tongue through 
multi-muscle 
stimulation 

 

How it works 

https://www.youtube.com/watch?v=uz99poZn70I


System Overview 

Pulse generator implanted in 
the upper chest  

Lead cuff placed proximally the 
Hypoglossal nerve in the neck  

Remote control to activate 
therapy each night 



How Does it Work? 

• The THN Sleep Therapy™ System 
creates muscle tone rather than 
protrusion of the tongue 

• Therapy is provided continuously 
throughout the night and does not 
require a sensing electrode to 
coordinate stimulation with 
respiration 

• The result is a smaller, simplified 
device and surgical approach 



How Does it Work? 

• ImThera developed a multi-channel, 6-
contact electrode array to provide 
stimulation to multiple tongue muscles 

• Unique muscle fibers are stimulated by 
sequential activation of each electrode 
contact 

• This allows continuous stimulation and 
obviates the need for a sensing 
electrode 



• Therapy is customized per patient 

• Titration is performed during a PSG while 
airflow is optimized 

• Typically 2 or more contacts are enabled 
during therapy 

• Stimulation is provided serially to each active 
contact continuously throughout the night 

• The duration and onset time of therapy is 
customized based on patient preferences 

 

Stimulation Technique 

Titration & Follow-up 

CAUTION: The aura6000® is an investigational device and is 
limited by United States law to investigational use. 

92  

Multi-channel 
electrode cuff 



Effects of Therapy 

No  

stimulation 

Stimulation on  
varying contacts 



Airway Opening with HGN Stimulation  



The Surgery 
Investigational Device 



Surgical Process 

• Implantation of the aura6000® 
implant takes 60 – 80 minutes  

• Two incisions are required 
• One in the neck to allow placement 

of the electrode cuff around the 
Hypoglossal nerve 

• A second just below the clavicle to 
allow placement of the IPG 

• The electrode lead is tunneled 
from the the neck  to the IPG  

96 



Implant Technique 

• Implanted unilaterally, with IPG and lead placed ipsilaterally 

• Preferably on the right side of the patient to permit future placement of a cardiac device 

• The cuff is placed proximally around the HGN before the nerve branches.  

• Proximal placement allows stimulation of all the muscles of the hemi tongue, providing more options to obtain 
maximal upper airway opening. 
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Accessing the HGN 

HGN 

Digastric muscle 

98 Confidential: Cadaver Surgical Training Version 12May2016 



Placing the Electrode Cuff  

• Pull the cuff under 
the nerve to the 
medial side and 
release when the 
lateral edge of the 
cuff reaches the 
HGN 

• Allow the electrode 
cuff to furl around 
the HGN 
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Creating the IPG Pocket 

• Make a 5 cm incision at 
the line drawn for the 
IPG pocket incision, 
and create a pocket in 
a regular plane 
superficial to the 
pectoralis plane ideally 
at 5-7 mm deep.   

100 



Tunneling the lead to the IPG pocket 

Tip 

Shaft 

Handle 

Tunneling Tool 
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Connecting the lead to the IPG 

 Wipe any visible blood or tissue 
off the proximal connector before 
inserting it into the IPG. 

 Insert the lead end into the IPG 
header until the lead is fully 
inserted. 

 The lead is fully inserted when a 
‘stop’ is felt and the most proximal 
band on the lead is fully within 
the setscrew block 

102 
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Multi-center, prospective, parallel, two-arm, randomized & controlled 

Study Design Key Criteria 

• 141 subjects with moderate or severe OSA 
who are CPAP non-compliant or intolerant 

• Up to 20 sites (14 in US) 

• Duration 15 months after last implant 

• 2:1 Randomization 

• Control arm vs. STIM arm at 4 months 

• STIM arm sustained effect measured at 12 
months 

• Control arm crossover after 4 months 

 

• Responder: 

– ≥ 50% AHI reduction & AHI ≤ 20 

– ≥ 25% ODI improvement 

• Physical/Anatomical exclusions: 

– BMI ≥ 35 

– FTP > 3 

• PSG exclusions:  

– 20 ≤ AHI ≥ 65 

– % Centrals ≥ 10% 

– AI > 30 events per hour 

– >15 events/hour  
with >10% SpO2 fall 

Results-THN3 Pivotal Study 



Human Feasibility Studies 

• More than 160 patients have been implanted as part of U.S. 
IDE studies or commercially OUS  

• Findings from the first two feasibility studies (THN1 & THN2) 
led to the creation of ‘Predictors of Success’ (PoS) criterion 
which were used to guide the inclusion/exclusion criterion 
used in the THN3 pivotal trial 

 



Outcomes 
Feasibility and Commercial 



Outcomes - All Patients 

Jakobowitz et al.  AAO presentation 2016. 
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Predictors of Success Outcomes 

Credit Ofer Jakobowitz poster AAO 
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Complications 



Comparison of Baseline AHI to Titrated AHI (n = 6) 
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Case Studies – Dr. Gould 



Subject LouXX 

• Pt is a 62 Caucasian male  

• BMI 34 

• 1 PPD smoker 

• Moderate OSA 

• No h/o COPD at the time of consent 

• Underwent uneventful implantation 

• During titration was noted to non-obstructive desats 

• Spirometry confirmed mild to moderate COPD 

 



Subject LOUXX 

• This subject was enrolled in pivotal 
study for investigational device after 
meeting all enrollment criteria 

• Shortly after receiving HGN implant, 
patient diagnosed with COPD 

• Could not adequately titrate device 
to treat OSA due to complications of 
COPD 

• After stabilization of COPD patient is 
responding well to OSA treatment  
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Case Study 2 

 



Nothing – it’s a left-sided implant! 

stim cuff 

sensor lead 



Left-Side Inspire Implant 

• Prior Apnex Patient (previously implanted on the right side) 

• 2006 PSG RDI 61.4 

• BMI 26.5 

• Age - 70 

• 11/14/2011 -  Apnex study screening PSG – AHI - 52.3 (using 2007 criteria) 

                                                                                    3% desat only – AHI 83 

                                                                                    4% desat only – AHI 17.9 

 

• 12/4/2012 -  12 months post implant              AHI – 13.3 (using 2007 
criteria) 

                                                                                     3% desat only – AHI 5.9 

                                                                                     4% desat only – AHI 2.4 



Thank You! 

CAUTION: Investigational device limited by United States law to 
investigational use. 
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