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Abstract 1 

Problem: Obstructive sleep apnea (OSA) is a sleep disorder that leads to apneic 2 

hypopnea events, daytime fatigue, and other health issues. Determining the best 3 

treatment for severe OSA is a decision made between the patient and provider. 4 

The most common treatments for severe OSA are continuous positive airway 5 

pressure (CPAP) and uvulopalatopharyngoplasty (UPPP).  6 

Clinical Practice Issue: In adult patients who have severe OSA, how does CPAP, 7 

a non-invasive intervention, compared to UPPP, a surgical intervention, improve 8 

quality of sleep 3 months post treatment? 9 

Search Strategy: A systematic review of the literature was conducted using 10 

PubMed and CINAHL which netted 291articles: 279 were discarded due to lack 11 

of relevance that resulted in 12 articles retained for literature synthesis.   12 

Evidence Synthesis: Of the 12 articles appraised, six (50%) articles had a 13 

hierarchy level of evidence rating of IV or higher. The literature showed mixed 14 

results when quality of sleep was the desired outcome. Overall, the evidence 15 

supported UPPP as being superior to CPAP in improving quality of sleep.  16 

Implications to Practice: CPAP is typically used as the first line of treatment 17 

because of its low cost and lack of surgical complications. If CPAP fails, evidence 18 

shows positive outcomes with UPPP; however, they are dependent on the 19 

patient’s age, BMI and surgical approach used. If residual sleep apnea is present 20 

after the UPPP, CPAP may be used as an adjunct for treatment. These evidence 21 



CPAP VERSUS UPPP TREATMENT 

 

2 

based treatment options can be presented by clinical nurse specialist and nurses to 22 

improve patient comprehension of OSA, operating room staff on new surgical 23 

techniques and patient positioning of UPPP, and primary care clinics or 24 

specialized care clinics on early identification of OSA and what consults are 25 

needed.  26 
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A Comparison of Treatment Options for Obstructive Sleep Apnea 31 

Merriam Webster (2014) defines obstructive sleep apnea (OSA) as “sleep 32 

apnea that is caused by recurring interruption of breathing during sleep due to 33 

obstruction usually of the upper airway …” (para 1). OSA is commonly seen 34 

amongst the obese due to redundant pharyngeal tissue. A retrospective study by 35 

Lopez, Stefan, Schulman, & Byers (2008) found “the prevalence of OSA among 36 

obese bariatric surgery patients has been reported at greater than 70%” (p. 834). 37 

This is alarming because more and more Americans are becoming obese. The 38 

Centers for Disease Control and Prevention (2014) estimates more than one third 39 

of children, adolescents, and adults in the U.S. are either overweight or obese. 40 

Therefore, one out of every three people in America is at risk for the development 41 

of OSA, which, if left untreated, may lead to significant health related problems.  42 

Obstructive sleep apnea has been associated with co-morbidities such as 43 

myocardial ischemia, heart failure, arrhythmias, diabetes, and obesity (Mayo 44 

Clinic, 2013; Raveendran & Chung, 2014). Early treatment of OSA could reduce 45 

the financial burden on our nation’s healthcare system and would increase the 46 

quality of life for this patient population. The two major treatment options for 47 

OSA include non-invasive intervention, continuous positive airway pressure 48 

(CPAP) and surgical intervention, uvulopalatopharyngoplasty (UPPP). 49 

OSA causes patients to have fragmented sleep cycles due to the cessation 50 

of breathing from airway obstruction. Consequently, this interruption of sleep 51 
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affects the patients’ quality of sleep. A variety of definitions exist for the term 52 

“quality of sleep”; however, there are key indicators that are consistently used to 53 

measure improvements in quality of sleep that are based on subjective, patient 54 

reported data. These include a decrease in the following: apneic hypopnea events, 55 

snoring, waking up at night, and daytime fatigue (Epstein et al., 2009; Marin et 56 

al., 2012; Varendh, Berg, & Andersson, 2012).  57 

Clinical Practice Issue 58 

According to the National Sleep Foundation (2014), 18 million Americans 59 

are estimated to have OSA and when undiagnosed may lead to the development 60 

of secondary health related conditions that could have been prevented. Some of 61 

these conditions include secondary hypertension and headaches (Ho & Brass, 62 

2011). Risk factors for OSA include medical conditions (diabetes, hypertension, 63 

chronic nasal congestion), congenital factors (race and family history of sleep 64 

apnea), anatomical conditions (having a large neck or a narrowed airway), and 65 

lifestyle choices (using alcohol, smoking, and being overweight) (Mayo Clinic, 66 

2013; National Heart, Lung, and Blood Institute [NHLBI], 2012; National Sleep 67 

Foundation [NSF], 2014). With the rise of obesity in the United States, more 68 

people are at an increased risk to develop OSA. Obesity causes redundant tissue 69 

to form in the back of the throat. When this redundant tissue relaxes, the airway 70 

closes and oxygen levels decrease causing the brain to register a drop in oxygen 71 
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and signals the body to wake up to open the airway and increase oxygen levels 72 

(Cowan & Livingston, 2012).  73 

The National Heart, Lung and Blood Institute (NHLBI) (2012) reported 74 

that breathing pauses from OSA can occur more than 30 times an hour, last a few 75 

seconds to minutes, and disrupt the natural sleep cycle. These quality of sleep 76 

indicators (i.e., apneic hypopnea events, snoring), lead to symptoms of oxygen 77 

deprivation (i.e., day time sleepiness, headaches, restlessness), which are used to 78 

determine OSA diagnosis and treatment (Brass & Ho, 2011; NSF, 2014). The 79 

primary focus of the treatment for OSA is to ensure the airway remains open 80 

during sleep with the goal of minimizing sleep interruptions due to oxygen 81 

deprivation (Freedman, 2014; Young & Collop, 2014). As the patient’s sleep 82 

cycle becomes less interrupted, quality of sleep should improve. 83 

Symptoms, Diagnoses, and Interventions 84 

Individuals might be suspected to have obstructed sleep apnea if they have 85 

difficulty staying awake or alert during the day, have a history of hypertension or 86 

heart issues and have witnessed episodes of snoring and cessation of breathing 87 

during sleep (American Academy of Otolaryngology-Head and Neck Surgery 88 

[AAO-HNS], 2014). This evaluation should include a thorough medical history, 89 

physical examination of the mouth, nose, and throat, and if indicated, a sleep 90 

study (polysomnogram-PSG) for definitive diagnosis. The PSG measures 91 

physiologic body responses that occur during sleep that includes sleep cycle, 92 
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respiratory efforts, levels of oxygen in the blood, etc...(NHLBI, 2012; National 93 

Sleep Foundation, 2014). The results are then used to diagnose sleep apnea and its 94 

severity. Severity is based on the Apnea Hypopnea Index (AHI) and oxygen 95 

desaturation levels (Harvard Medical School, 2011). Once the diagnosis of sleep 96 

apnea has been determined intervention options should be discussed and how 97 

quality of sleep will be impacted.  98 

Non-Invasive and Surgical Interventions and Impact on Quality of Sleep 99 

OSA treatment options fall into two categories, either non-invasive or 100 

surgical. Each category has a resultant impact on quality of sleep. Interventions to 101 

treat OSA and improve the quality of sleep are based on the severity of the OSA 102 

condition. 103 

For patients diagnosed with mild OSA, non-invasive treatments options 104 

such as a dental appliance (mandible protruding device) or special pillow are first-105 

line choices for interventions. A simple custom fit dental appliance repositions the 106 

mandible, advancing it forward to maintain an open airway during sleep 107 

(American Academy of Otolaryngology-Head and Neck Surgery [AAO-HNS], 108 

2014). A ten year follow up study on patients using a mandible protruding device 109 

found patients snored less and had fewer witnessed apneic events (Eriksson, 110 

Leissner, Isacsson, & Fransson, 2014). However, patients reported having issues 111 

with this type of appliance, which includes tympanomandibular joint discomfort 112 
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(TMJ), loose and/or painful teeth, dry mouth, and/or drooling (Young & Collop, 113 

2014).  114 

For patients diagnosed with mild OSA that were determined to be supine 115 

positional based on results of the PSG, treatment options could include a form of 116 

positional therapy using a special pillow for positioning. Most apneic/hypopnea 117 

episodes that occur in the supine position are possibly due to the gravitational 118 

collapse of the airway (Ha et al., 2014; Ho & Brass, 2011). Positional pillows 119 

assist the patient to maintain a 30-degree angle while sleeping, keeping the tongue 120 

from blocking the airway that prevents the patient from sleeping in the supine 121 

position (Ho & Brass, 2011). Studies have shown that patients who use positional 122 

therapy assistive devices have reported improved sleep quality with associated 123 

reductions in the Apnea Hypopnea Index (Bignold et al., 2011; Oksenberg & 124 

Gadoth, 2014).  125 

For patients diagnosed with moderate OSA, treatment with CPAP is 126 

recommended (AAO-HNS, 2014; Ha et al., 2014; Young & Collop, 2014). The 127 

CPAP machine works by forcing the airway to stay open with a small amount of 128 

positive pressure. However, this therapy is not without reported patient issues, 129 

which hinder compliance such as equipment issues (i.e., mask allergies), stomach 130 

issues (i.e., bloating, discomfort) and oral/nasal airway issues (i.e., dry mouth, 131 

runny nose, sneezing, nosebleeds, sinusitis) (NHLBI, 2011). If a patient cannot 132 

tolerate CPAP, then surgery is recommended.  133 
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For patients diagnosed with moderate to severe OSA, invasive surgical 134 

treatment options may be recommended such as upper airway surgery (UPPP) 135 

(Epstein et al., 2009; Young & Collop, 2014). The goal of UPPP is to remove 136 

excess soft palate tissue to open the airway (AAO-HNS, 2014). Other less 137 

common upper airway surgeries include thermal ablation to reduce tissue bulk in 138 

the airway, genioglossus and hyoid advancement, and tracheostomy (NHLBI, 139 

2012).  140 

Treatment options (CPAP and UPPP) have demonstrated improvements in 141 

quality of sleep by reducing the symptoms associated with oxygen deprivation. 142 

With the goal in mind to improve quality of sleep, the following clinical question 143 

was developed to discover evidence found in the literature to identify which 144 

treatment option has the greatest impact on improving quality of sleep that can be 145 

used to guide clinical decision-making related to OSA.   146 

Clinical Question 147 

In adult patients who have severe obstructive sleep apnea (OSA), how 148 

does continuous positive airway pressure (CPAP), a non-invasive intervention, 149 

compared to uvulopalatopharyngoplasty (UPPP), a surgical intervention, improve 150 

quality of sleep 3 months post treatment? 151 

Search Strategy 152 

The search engines used to explore the literature supporting the clinical 153 

question were Public/Publisher Medical Literature Analysis and Retrieval System 154 
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Online (PubMed) and Cumulative Index to Nursing and Allied Health Literature 155 

(CINAHL). PubMed and CINAHL were accessed through the Uniformed 156 

Services University of the Health Sciences’ Learning Resource Center. Search 157 

terms used in both databases were UPPP, CPAP, sleep outcomes, residual sleep 158 

apnea, CPAP withdrawal, and obstructive sleep apnoea hypopnoea syndrome 159 

(OSAHS). The limiters were set for articles published within the last ten years, 160 

humans, and the English language. The Boolean connector used throughout both 161 

searches were “OR” and “AND.” The PubMed search resulted in 268 articles, and 162 

the CINAHL search resulted in 27 articles. There were four duplicate articles 163 

found between the two databases. After review of the 291 articles titles and 164 

abstracts, 12 articles were found to be relevant to the clinical question and were 165 

appraised and retained for synthesis.  166 

Literature Synthesis 167 

Of the 12 articles appraised, six (50%) articles had a hierarchy level of 168 

evidence rating of IV or higher. Four articles (33.33%) were level III, two 169 

(16.67%) were level IV, and the remaining six articles (50%) were level VI. 170 

Eleven of the twelve articles (91.6%) had a quality level rating of B, and the 171 

remaining article had a quality level rating of C. This high level of quality rating 172 

demonstrated that adequate research existed to yield good and fairly consistent 173 

results useful for overall synthesis of the evidence gathered. All 12 articles met at 174 

least three elements of the clinical question. 175 
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All of the articles in this literature synthesis addressed 176 

uvulopalatopharyngoplasty (UPPP) and/or continuous positive airway pressure 177 

(CPAP) as treatment interventions for OSA. The information found in the articles 178 

presented data from either sleep study results and/or patient answers to 179 

drowsiness/satisfaction questionnaires. These articles reviewed and benchmarked 180 

objective data from a sleep study and/or subjective data from daytime 181 

drowsiness/satisfaction questionnaires to determine if quality of sleep improved 182 

(i.e., reduction in symptoms associated with oxygen deprivation). In synthesizing 183 

this data, the following major treatment options were discussed as effective 184 

treatment options for OSA: those in favor/ not in favor of supporting UPPP, those 185 

in favor/not in favor of supporting CPAP and articles that compared UPPP and 186 

CPAP together (see Table 1). 187 

UPPP Treatment Option 188 

Five articles supported UPPP as a treatment option with improved results 189 

based on both sleep study results and drowsiness questionnaires (Braga et al., 190 

2013; Browaldh, Friberg, Svanborg, E., & Nerfeldt, 2011; Lundkvist, 191 

Januszkiewicz, & Friberg, 2009; Mora, Salzano, Mora & Guastini, 2012; 192 

Yaremchuk, Tacia, Peterson, & Roth, 2011). Findings from Carpenter and 193 

LaMear’s (2008) study presented patient satisfaction results from a UPPP 194 

questionnaire only, and these results also supported UPPP as a treatment option.  195 
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In four articles, authors reviewed post-UPPP surgical intervention data and 196 

reported low levels of patient satisfaction; which did not support UPPP as a 197 

preferred treatment option for OSA. In one of these articles, data from a 20 year 198 

follow-up questionnaire found UPPP patient dissatisfaction at almost 50% 199 

(Varendh, Berg, & Andersson, 2012). In the remaining three articles authors 200 

reported objective data from sleep studies that showed UPPP to be ineffective in 201 

reducing the apnea hypopnea index, which directly correlates to reduced sleep 202 

quality (Han et al., 2006; Khan et al., 2009; Lui et al. 2013).  203 

CPAP Treatment Option 204 

Two articles in this literature synthesis presented data conducted after 205 

using CPAP as a treatment option for OSA (Mulgrew et al., 2010; Young et al., 206 

2013). Within these two studies, there were mixed outcomes. Mulgrew et al. 207 

(2013) found that residual sleep apnea was still present after use of CPAP. On 208 

the other hand, Young et al. (2013) found the use of CPAP improved sleep study 209 

results and daytime drowsiness.  210 

Combination Treatment Options 211 

Interestingly, two articles presented sleep study data that reported 212 

residual sleep apnea after UPPP surgical intervention (Han et al., 2006; Khan et 213 

al., 2009). The authors reported the addition of CPAP after UPPP to address the 214 

issue of residual sleep apnea as evidenced by reports of daytime drowsiness. 215 

However, these two studies had different outcomes where Han et al. (2006) 216 
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reported improvements in daytime drowsiness and Khan et al. (2009) reported 217 

no improvements. Additionally, Varendh, Berg, and Andersson’s (2012) follow-218 

up questionnaire found patients had decreased daytime drowsiness with the 219 

adjunct of CPAP related to residual sleep apnea after UPPP surgery. 220 

There were mixed results noted in the literature that addressed severe 221 

obstructive sleep apnea sleep quality; some supported CPAP while others 222 

advocated for UPPP. Overall, the evidence supported UPPP as being superior to 223 

CPAP in improving quality of sleep when CPAP is not tolerated. 224 

Clinical Application to Practice 225 

Obstructive sleep apnea is a common problem often referred to 226 

otolaryngology or sleep medicine specialists. This condition requires either 227 

surgical (UPPP) or non-surgical (CPAP) intervention based on the severity. 228 

Complications associated with untreated severe obstructive sleep apnea include 229 

oxygen deprivation (which causes day time sleepiness, headaches, and 230 

restlessness) and associated co-morbidities including, but not limited to: 231 

myocardial ischemia, heart failure, arrhythmias, diabetes, and obesity (Chung, 232 

2014; Mayo Clinic, 2013; NSF, 2014; Raveendran & Brass & Ho, 2011). 233 

Although the evidence found in the literature revealed that clinical practice 234 

leaned towards surgical intervention (UPPP) when CPAP was not tolerated, 235 

evidence also identified concerns related to cost, compliance, and complications. 236 

Regarding cost, lifetime supply costs for CPAP and surgery costs for UPPP need 237 
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to be addressed. Patient non-compliance with CPAP has been shown to be an 238 

issue with decreased success if not used properly (Young et al., 2013). 239 

Additionally, surgical risks and potential long term complications associated with 240 

UPPP as a treatment option should be evaluated on an individual patient basis. 241 

These risks and/or complications could include persistent discomfort, nasal 242 

regurgitation, hypernasal speech, difficulties in swallowing, bleeding, infection, 243 

and continued sleep apnea (Carpenter & Lamear, 2008; Varendh, et al., 2012).  244 

The success rate of surgical intervention (UPPP) in reducing the Apnea 245 

Hypopnea Index (AHI) is dependent on the surgical approach chosen (Liu et al., 246 

2013; Varendh et al., 2012). A study by Mora, Salzano, Mora and Guastini (2012) 247 

found when UPPP is performed with a harmonic scalpel, less thermal energy was 248 

used thereby minimizing thermal injury and both AHI scores and Epworth 249 

Sleepiness Scale scores were significantly reduced which met success criteria for 250 

patients with retropalatal obstruction. In addition, patients who were younger had 251 

better outcomes with UPPP (Lundkvist et al, 2009; Lui, et al., 2013); and a lower 252 

BMI also proved to be a predictor of positive outcomes after UPPP (Khan et al., 253 

2009; Liu et al., 2013). For patients with residual sleep apnea after UPPP, 254 

providers should also consider the addition of CPAP as an adjunct to improve 255 

quality of sleep (Han et al., 2006; Varendh et al., 2012). 256 

The Clinical Nurse Specialist (CNS) impacts the delivery of care across 257 

three spheres of influence--the organization, the healthcare team, and the patient. 258 
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To support these three spheres of influence, the CNS, working collaboratively 259 

with other Advance Practice Registered Nurses (APRNs) and members of the 260 

healthcare team, can develop targeted, evidence-based initiatives to enhance 261 

patient care and guide clinical practice and decision making in support of patients 262 

with OSA. In the organizational sphere, the CNS can perform an organizational 263 

assessment of policies, procedures, and clinical guidelines, ensuring they are 264 

based on current evidence and assisting in obtaining organizational buy-in for 265 

implementation. Within the healthcare team sphere, the CNS must educate staff 266 

members both outside and inside the perioperative continuum. Outside of the 267 

perioperative continuum, APRNs can work with healthcare professionals in both 268 

primary and specialty care clinics by educating staff regarding early identification 269 

of OSA, causes of OSA, risk factors, complications associated with untreated 270 

OSA, and surgical and non-surgical treatment options. Education within the 271 

perioperative continuum can focus on new UPPP surgical techniques, patient 272 

positioning methods, proper use of new equipment and instrumentation, and best 273 

practices during pre and post-operative care. In the patient sphere, providers along 274 

with the CNS can provide educational material to improve patients’ knowledge of 275 

OSA. This material should include causes of OSA, risk factors, complications of 276 

untreated OSA, management strategies (including weight management), 277 

instructions for using sleep positioning aids and mandibular protruding devices, 278 

and information on sleep study results and treatment options.   279 
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 280 

Outcomes/Evaluation of Plan of Care 281 

Improved quality of sleep is the desired outcome for patients with severe 282 

obstructive sleep apnea. Depending on which intervention is determined to be 283 

most appropriate for the patient, there are critical steps to consider achieving 284 

desired outcomes. When non-surgical intervention (CPAP) is chosen, ensuring 285 

patient compliance is critical for improved quality of sleep (Young et al., 2013). 286 

To achieve optimal outcomes when choosing surgical intervention (UPPP) as the 287 

treatment option, consideration for the surgical approach, patient’s age, and BMI 288 

should be given careful consideration, as they are all indicators that contribute to 289 

positive outcomes in the treatment of OSA. Follow up sleep studies should be 290 

conducted to determine if there were an improvement in results with decreased 291 

apneic events and increased oxygenation compared to pre-intervention results. 292 

Patient questionnaires should be used to evaluate the patient’s report of daytime 293 

drowsiness and patient satisfaction.  294 

Gaps in Literature 295 

In reviewing the evidence found in the literature, there were several gaps 296 

noted. One was an inconsistency in use of sleep study testing both before and 297 

after either surgical (UPPP) or non-surgical (CPAP) interventions. Additionally, 298 

the technology used to capture patient’s sleep apnea recordings, such as 299 

polysomnography, were not standardized which resulted in intermittent 300 
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monitoring (Browaldh, et al., 2011; Varendh, et al., 2012). Another area was the 301 

lack of a standardized tool to collect patient subjective data concerning improved 302 

daytime drowsiness (Carpenter & LaMear, 2008; Young et al., 2013). Finally, 303 

Khan et al., (2009) stated that a lack of standardized definition of what constitutes 304 

UPPP success was a major inconsistency when establishing a baseline for studies 305 

conducted on obstructive sleep apnea. All of these variations used to collect data 306 

for the diagnosis and treatment of OSA increase the risks of inconsistent results. 307 

To aid healthcare providers in the diagnosis and treatment of OSA, gaps in sleep 308 

study testing, technology used for sleep apnea recordings, and daytime drowsiness 309 

questionnaires should be investigated and standardized practice guidelines, 310 

inclusive of a standardized definition of UPPP success, should be developed. 311 

Additionally higher quality of studies are needed with larger sample sizes to 312 

establish evidence based guidelines to improve current practice (Browaldh, et al., 313 

2011; Mora, et al., 2012; Mulgrew et al., 2010; Yaremchuk et al., 2011). 314 

Summary Statement 315 

If left untreated, severe obstructive sleep apnea can cause issues such as 316 

excessive daytime drowsiness, secondary hypertension, headaches, and has been 317 

associated with co-morbidities such as myocardial ischemia, heart failure, 318 

arrhythmias, diabetes, and obesity (Ho & Brass, 2011; Mayo Clinic, 2013; 319 

Raveendran & Chung, 2014). The treatment options for severe OSA,UPPP and 320 

CPAP, have improved with advances in healthcare and technology. Patients with 321 
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severe OSA must be properly evaluated to determine the correct individualized 322 

treatment plan. Evidence found in the literature points out that CPAP does 323 

improve the quality of sleep if the patient is compliant. If CPAP treatment fails, 324 

the evidence then supports UPPP for the treatment of severe OSA. The challenge 325 

for the provider is to examine the evidence behind the advances in CPAP 326 

technology and UPPP techniques, and implement strategies that address 327 

improving quality of sleep.  328 

With the increasing number of patients diagnosed with severe OSA, 329 

healthcare organizations face substantial challenges. Among these include finding 330 

and developing treatments that are not only effective for the patient, but also 331 

highly efficient for the organization. While a quality healthcare organization 332 

strives to meet the needs of its patient population, it is also forced to effectively 333 

utilize all available resources, including money, staff, supplies, patient education, 334 

and follow-up, in the most productive manner possible. Fortunately, the 335 

healthcare team has Advanced Practice Registered Nurses (APRNs) who have the 336 

academic preparation, skills, and competencies to assess, diagnose, and manage 337 

OSA patients. APRNs are made up of nurse practitioners, certified registered 338 

nurse anesthetist, midwives and clinical nurse specialists. Each APRN brings a 339 

different skill set to the organization. In their role as educator, consultant, expert 340 

clinician, leader/manager and evidence-based scholar, the CNS is uniquely 341 

qualified to impact each sphere of care. By developing and implementing 342 
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initiatives and programs supported by current evidence to guide clinical practice, 343 

APRNs can take the lead to influence outcomes for the patient, the healthcare 344 

team, and the organization.   345 
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