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Chapter

The Evaluation and Treatment 
of Obstructive Sleep Apnea 
Syndrome
Abdullah Alhelali

Abstract

The pharynx is composed of complex soft structures such as muscles and 
 lymphoid tissues. These soft tissues cause the pharynx to collapse during sleep, 
eventually causing narrowing and obstructive apneas. Recently, sleep obstructive 
apneas have received increasing attention because many serious consequences 
can occur. Systemic diseases such as hypertension, coronary artery diseases, and 
cognitive dysfunction can occur. Despite its low adherence rate, continuous positive 
airway pressure is considered the most recommended management strategy for 
adults. In children, adenotonsillectomy is the primary intervention. Many other 
surgical interventions have been utilized. This chapter will cover the most essential 
types of pharyngeal surgery used to manage obstructive sleep apnea syndrome.
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1. Introduction

Obstructive sleep apnea syndrome (OSAS) is one of the common conditions 
encountered by otolaryngologists. During sleep, many episodic cessations or 
decreases in breathing (apnea or hypopnea) occur repeatedly in patients diag-
nosed with OSAS [1–4]. It affects all ages, with a higher incidence in adults [5]. 
The prevalence of sleep apnea ranges from 2% and 14% [6]. Many sequelae of this 
disease have been reported. Systemic diseases such as diabetes, hypertension, and 
heart diseases have been reported [7]. The treatment of OSAS has been associated 
with significant improvements in hypertension [8, 9], motor vehicle collisions [10], 
and many psychosocial functions [11]. Establishing the diagnosis of OSAS requires 
a combination of sleep studies (polysomnography PSG) and a record of daytime 
symptoms. An apnea-hypopnea index (AHI) equal to or greater than five events in 
one hour in adults [12] and equal to or more than one event per hour in children [13] 
is considered abnormal. During the day, individuals with OSAS may feel fatigued 
or unrested and may have vigilance and cognitive function impairments, as well as 
on-road and occupational accidents [14].

The pharyngeal airway plays the major role in airway narrowing during 
sleep. Many surgical and nonsurgical treatments have been proposed and used. 
Nonsurgical management includes behavioral changes, weight loss, the use of 
medications, continuous positive airway pressure (CPAP) and oral appliances. 
Surgical treatment includes tracheostomy, uvulopalatopharyngoplasty, mandibular 
advancement, and hypoglossal nerve stimulation [15].
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In adults, CPAP is considered the first choice for management. It is useful in 
decreasing daytime sleepiness and improving quality of life measures [16]. CPAP 
works by splinting the airway, particularly the pharyngeal airway, during sleep. The 
main drawback of CPAP is poor adherence reported in the literature. Compliance 
was defined as a minimum of 4 hours of use per night. Nonadherence reports in the 
literature range from 46% to 83% [17].

2. Drug-induced sleep endoscopy, DISE

An endoscopic evaluation of the airway during sleep induced by anesthetic 
agents is a commonly used method to determine the area of obstruction. The 
ability to tailor the surgical intervention for each patient individually is paramount 
in determining the success rate. The main significant difference between awake 
and sleep endoscopic airway assessments is that the latter provides a thorough 
dynamic evaluation of airway and pharyngeal collapse in situations mimicking 
natural sleep. In one systematic review, over 50% of surgeries planned based on 
the awake examination were changed after DISE [18]. DISE is indicated before any 
sleep surgical intervention in adult patients with OSAS who is unable to tolerate 
CPAP [19], with socially impacting primary snoring [20], and in whom previous 
surgery was unsuccessful in curing OSAS [21]. The procedure can be performed 
safely in an office-based setting or operating room. The main requirements are a 
quiet and comfortable room with dim light simulating natural sleep. The procedure 
is performed by an endoscopist who inserts a thin flexible scope in the presence of 
an anesthetist with basic cardiac, oxygen saturation, and blood pressure monitor-
ing [22]. The depth of sedation should mimic natural sleep. It can be assessed by 
observation and snoring. The bispectoral index, BIS, is currently a very commonly 
used tool to monitor the depth of sedation. The targeted depth of sleep is still a 
topic of debate. A range from 50 to 70 is recommended [20]. BIS monitoring and 
clinical observations must be combined to achieve the optimal depth of sedation. 
Many agents have been used for DISE. Midazolam, propofol, and dexmedetomidine 
are commonly used. Recent studies preferred dexmedetomidine in terms of safety 
and a lower induction of airway collapsibility during DISE [23–25]. The flexible 
endoscopic evaluation started from the nasal cavity, assessing the nasal airway, 
nasopharynx, velopharynx, lateral pharyngeal wall collapse, tonsils, tongue base, 
hypopharynx and larynx. A widely accepted classification to grade the obstruction 
is not available. Many classifications have been used [26, 27]. Most importantly, the 
chosen classification should document the level, degree, and configuration of the 
obstruction [20].

3. Pharyngeal surgeries for treating OSAS

3.1 Adenotonsillectomy

In children, hypertrophied adenoids and tonsils are the leading cause of OSAS 
[28]. Most children benefit from adenotonsillectomy. The cure rate (AHI < 1/hour) 
after adenotonsillectomy ranges from 25% to 71% [29–31]. Many factors affect 
the resolution of OSAS after adenotonsillectomy. Obesity, an older age, and severe 
preoperative AHI are among these factors [29, 31].

Adenotonsillectomy is one of the most widely performed surgeries. It is a 
safe, easy, and effective surgical intervention. Tonsillectomy is a very widespread 
procedure that is utilized to treat OSAS in adults alone or in combination with 
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other surgical procedures. However, it is the first line of management in children 
with OSAS [29]. Despite a major improvement in OSAS in the majority of children 
who underwent tonsillectomy, some children might experience persistent OSAS. 
The incidence of persistent OSAS after adenotonsillectomy varies in the literature 
according to the definition of cure after adenotonsillectomy and the study popula-
tion, ranging from 10 to 77% [32]. A clinician should consider persistent OSAS after 
tonsillectomy if symptoms of snoring, mouth breathing, restless sleep, enuresis, 
and daytime sleepiness do not improve. In patients with a suspicion of residual 
disease, PSG should be repeated [33, 34]. Other levels contributing to the obstruc-
tion should be re-evaluated. Regrowth of adenoids in children, the lingual tonsils, 
tongue base, soft palate and prolapsing epiglottis and supra-glottic structures are 
among the causes of unresolved OSAS after tonsillectomy. Awake endoscopy can 
help to re-evaluate the upper airway. Then, a dynamic assessment of the airway 
during sleep is recommended to tailor the surgical intervention accordingly. 
DISE and sleep cine-magnetic resonance imaging (MRI) are the most commonly 
used tools.

3.2 Lingual tonsillectomy

Large lingual tonsils can cause or contribute with other factors to cause OSAS. 
Lingual tonsillectomy can be performed as the primary surgery or for persistent 
OSAS after adenotonsillectomy in children. Different surgical techniques have been 
used, such as LASER, radiofrequency ablation, microdebrider, and suction electro-
cautery [35]. Many surgeons do not perform this procedure in combination with 
adenotonsillectomy because the desire to avoid creating a large, circular raw area 
that may subsequently cause oropharyngeal stenosis [36].

3.3 Uvulopalatoplasty, UPPP

Uvuloplatoplasty (UPPP), either with or without tonsillectomy, is one of the 
most frequently performed sleep surgeries. It was first described by Fujita et al. 
in 1979 [37–39]. The procedure is performed by cutting the edge of the soft palate 
and uvula with or without tonsillectomy [40, 41]. The main aim of this procedure 
is to decrease retropalatal obstruction and prevent pharyngeal collapse. The best 
candidate for this surgery is a patient with obstruction at the velum level. One 
meta-analysis from two randomized controlled trials (RCTs) found that UPPP was 
significantly more effective at reducing AHI than no treatment [39]. However, the 
results of long-term follow-up vary between studies [42–44]. The result tends to be 
better in a patient with a lower body mass index BMI [45–47]. A multiple staging 
system was established by Friedman et al. [48] based on the palate position, tonsil 
size and BMI, and the success rate in patients with Friedman stage 1 was 80.6%, 
but it decreased in patients with higher stages. In patients with stages 2, 3, and 4, 
the success rates were 37.9% and 8.1%, respectively [48]. One recent meta-analysis 
compared short-term to long-term outcomes and found that UPPP is an effective 
intervention, but the efficacy decreases over time [49].

3.4 Expansion pharyngoplasty

Lateral pharyngeal wall collapse is one of the most challenging issues for sur-
geons to address. In 2007, Pang and Woodson described expansion pharyngoplasty 
(EPP). The surgery starts with bilateral tonsillectomy, followed by antero-supero-
lateral rotation of the superiorly based palatopharyngeus muscle to be attached to 
arching fibers of the soft palate [50]. Since then, many modifications have been 
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proposed [51–53]. Many noncomparative studies reported its success in treating 
OSAS [54, 55]. One systematic review with a meta-analysis showed a significantly 
better EPP result than other traditional surgeries [56]. In 2009, Li et al. [57] 
described the relocation pharyngoplasty technique in 10 patients. This technique 
enables advancement of the soft palate and splinting of the lateral pharyngeal 
wall [57]. In 2012, Mantovani et al. [58] described the velo-uvulo-pharyngeal lift 
technique to lift, shorten, and advance the soft palate. The soft palate is lifted by 
threads anchored to fibro-osseous structure at the level of the posterior nasal spine 
and bilateral pterygoid hamuli [58].

4. Conclusions

Obstructive sleep apnea syndrome is a complex condition with many sequelae. 
Patient signs and symptoms must be combined with sleep studies to diagnose this 
condition. Nonsurgical treatments, such as weight reduction, oral application and 
CPAP, are the first treatments of choice in adults. Surgery such as adenotonsil-
lectomy is the treatment of choice for clearly enlarged adenoids and tonsils in 
children. DISE is a very useful tool for directing surgical intervention to the most 
obstructed level. Many surgical interventions have been studied and used to address 
 obstructions with good results.
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