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Abstract

AHI> 15 events / hour and unable to tolerate or reject CPAP.

sary.
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Introduction: OSA is a medical disorder characterized by repeated episodes of the upper airway closure during sleep. The correct di-

agnosis of OSA is essential, through a complete clinical history and thorough evaluation of the anatomical area of the upper airway.

Literature Review: The inability to recognize OSA can adversely affect health conditions, as this disease is associated with significant

morbidity and mortality. Obesity is a major risk factor for the incidence of OSA. Surgical management was considered in patients with

Conclusion: Identifying the pattern and pathophysiology of airway obstruction in OSA is essential. The gold standard examination

for OSA is polysomnography. An initial oropharyngeal anatomical evaluation to predict success management of OSA patients is neces-

Keywords: Drug-induced sleep endoscopy; Obstructive sleep apnea; Upper airway; Endoscopy

\

J

Introduction

Sleep disorder breathing (SDB) is a condition with the manifesta-
tion of snoring, which can be caused by upper airway resistance
syndrome (UARS), obstructive sleep apnea hypopnea syndrome
(OSAHS), and obstructive sleep apnea (0OSA). [1,2] OSA is a medical
disorder characterized by repeated episodes of the upper airway
closure during sleep. It is a common, often unrecognized, medical
disorder characterized by repeated episodes of closure of the up-
per airway during sleep. [3] These episodes result in stopping or

significant reduction of airflow in ongoing breathing attempts. [4]

The prevalence of OSA depends on the population of cases studied;
atrial fibrillation 32-49%, myocardial infarction 60-65%, persis-
tent arterial hypertension 64-83%, heart failure 50-68%, obesity
71-78%, and stroke 50-70%. [4] An estimated 14% in men and 5
% in women. A higher prevalence was also found in patients with
diabetes mellitus type 2. [4,5] OSA is very rare in nonobesity and
pre-menopausal women. The prevalence of OSA is also reported to

increase with age, especially in people over 60 years of age. [6]

Various clinical prediction methods are used to assist in diagnosing
patients with OSA probability, [7] including the Sleep Apnea Clinical
Score, Epworth Sleepiness Scale (ESS), Berlin Questionnaire, STOP-

Bang, Cricomental Distance, 0SA50, Elbow Sign Questionnaire and
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checklists from the American Society. of Anesthesiologists. This
instrument has been validated in a population with a high preva-
lence. Nonetheless, ESS is the most widely used although it does
not accurately identify patients with OSA4, it is useful for evaluating

subjective sleep disturbances and treatment response. [8]

Obstructive Sleep Apnea

The correct diagnosis of OSA is essential and the assessment
procedure should provide a complete clinical history as well as a
thorough evaluation of the anatomical area of the upper airway.
Polysomnographic studies are considered the gold standard for
diagnosing sleep apnea, [9] because they can provide complete in-
formation on the severity of OSA, the patient’s clinical status, and
possible complications. [10] OSA is generally the result of anatomi-
cally multilevel obstruction of the upper airway. Imaging such as
computed tomography (CT-Scan) or magnetic resonance imaging
(MRI), cephalometric studies, as well as drug-induced sleep endos-
copy (DISE), and even analysis of snoring sounds can help provide
information in the diagnostic evaluation of OSA. It is important to
have an efficient and non-invasive evaluation strategy to detect an-
atomical abnormalities of patients with OSA in planning treatment

and surgery. [11,12]

Obesity is a major risk factor for the incidence of OSA. [5,13-16]
Changes in the anatomy of the mole palate, mandibular abnormali-
ties, and deposition of fat in the pharynx during sleep in obese pa-
tients will increase the risk factors for upper airway obstruction
(Figure 1). [16] Central obesity is associated with decreased lung
volume, resulting in decreased caudal traction in the upper airway.
This causes an increase in the incidence of pharyngeal collapse. [2]
Patients with a BMI> 40 have an increase in the incidence of sleep
apnea by 40-90%. Genetic predisposition and family history also
play a role in OSA. A history of OSA in the first lineage family will
increase the risk factors to 1.5-2 times. Obesity is closely related to

family history, so the incidence of OSA cannot be separated. [9]

The factors most commonly associated with OSA in adults and
children are upper airway collapse, narrowed lumen size, and skel-
etal abnormalities (Figure 2). [9,17] Despite these considerations,
adults and children may have different etiologic factors that pre-
dispose them. the occurrence of OSA. [17] The peak incidence in
children is the preschool age range of 2-5 years according to the
period when the adenoid glands and palatine tonsils show maximal
development compared to the oropharyngeal space. [15] Although
adenoid hypertrophy is a significant risk factor for OSA in children,

none absolute relationship between the size of the palatine tonsils
and adenoids and the severity of respiratory distress during sleep.
Obesity is becoming an increasingly important and common risk

factor for OSA in children and during adolescence. [18]
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Figure 1: Anatomical features that contribute to OSA [16].

The oropharynx and hypopharynx are easy to collapse due to the
absence of bone or cartilage structures that support lumen patency.
Factors that facilitate the collapse of these structures are muscle
activity, the ability to collapse the intrinsic airway, and an active
and passive mechanical nervous system. [2] When humans breathe,
negative intrathoracic pressure is formed, thereby reducing the

transverse area of the pharynx. [9]
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Figure 2: Schematic explanation of extraluminal tissue pressure [9].
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In the last decade, there have been significant advances in under-
standing the pathophysiology of OSA. There are four main traits or
phenotypes that contribute to OSA: [1,14]

a). Anatomical obstruction of the narrow or collapsed upper air-
way

b). Low Arousal threshold

c). Inadequate response of the airway dilator muscles during
sleep

d). Unstable or overly sensitive breathing control, a concept called

high loop gain.

Other factors that can contribute to the pathophysiology of OSA in-
clude head posture and vascular supply to the mucosa and tissues
around the airway, and genetic factors. Changes in blood pressure
and/or vascularization of the pharyngeal muscles can affect airway
stability and patency. The mucosal blood flow causes constriction
if it swells. On the other hand, neck flexion and extension affects
the upper airway mechanism because the axis of rotation for exten-
sion and flexion is behind the upper airway. Thus, changes in sleep-
ing position, especially supine, can increase upper airway collapse
and predispose to OSA especially in adults. OSA has been shown to
significantly run in families. Genetic factors tend to determine the
anatomy of the upper airway, neuromuscular activity, and stability
of ventilation control; these factors produce the phenotype of the
0OSA syndrome. [9] Upper airway permeability is influenced by a
balance between the factors that play a role at collapse and the fac-
tors that keep the airway patency maintained, which is called the
“the balance of pressure concept”. This balance involves pharyngeal
skeleton, compliance with airway collapse, negative intraluminal

pressure, external pressure, and extra lumen positive pressure (Fig-
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Figure 3: Upper airway caliber determinant. PL = intraluminal
pressure; Ptis = tissue pressure around the pharyngeal wall; Pmusc
= pressure exerted by the pharyngeal dilator muscles; V = change in

volume; P = change in pressure [9]

The two main symptoms of respiratory distress during sleep are
snoring and manifestations of drowsiness. [19] However, patients
with snoring alone are poor predictors of OSA. Therefore, it must
be correlated with other accompanying clinical features. Likewise,
the absence of snoring does not rule out OSA. [9] Other symptoms
that can be manifestations of OSA in adults and children are listed
in Table 1. Symptoms and clinical features of findings in patients
have a sensitivity and specificity of 60% in identifying OSA pa-
tients. [19]

Adult Children

The main symptoms

e  Chronicand loud snoring | e  Noisy breathing (snor-

ure 3). [2,9]

Compliance or ability to collapse of the airway, depending on chang-
es in airway volume and changes in airway pressure (6V/8P). Nega- .

tive intraluminal pressure in the airway (intraluminal pressure),

Personality changes or
cognitive difficulties

o Episodes of gasping or ing)
choking during sleep Mouth breathing
¢  Excessive daytime sleepi- Restless sleep
ness Wake up at night

Learning difficulties
Abnormal daytime

which comes from inspiratory muscles such as the diaphragm, in-
tercostal muscles can constrict the airway. Pressure on the external
pharyngeal wall for example compression on the lateral pharynx

and submandibular fat, and the large tongue against the small oral

related to fatigue behavior
¢  Drowsiness while driving | e  Hard to wake up
or other activities that e  Fatigue during the day

require alertness

Other symptoms

cavity. Extra lumen positive pressure is influenced by abduction .

contraction of the pharyngeal dilator muscle. [2,9] °

Morning headaches
Sexual dysfunction

e Restless sleep

¢ Diaphoresis

¢ Weight gain

¢  Worsening of the habit of
snoring

Persistent enuresis

Sleep walk

Failure to thrive
Recurrent upper respira-
tory tract infections
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Sign

e Overweight e Overweight

¢  Conditions associated ¢ Enlarged palatine tonsils
with a decrease in the size (grade 3 or 4)
of the upper airway e  Enlarged adenoids (ad-

e  Systemic hypertension
e  Pulmonary hypertension | e
and cor pulmonal (rare) score
Signs e High arched ceilings
e Allergic rhinitis

enoid index> 0.5)
Increase Mallampati

Table 1: Symptoms and signs of sleep
apnea in adults and children [19].

A number of investigative modalities have been used to approach
the diagnosis of upper airway obstruction in patients with OSA, in-
cluding examination; Muller’s maneuvers, cephalometry, computed
tomography (CT), magnetic resonance imaging (MRI), acoustic re-
flectometry, sleep video fluoroscopy (SVF), and DISE. [20] The gold
standard examination for OSA is polysomnography. Polysomnog-
raphy, first described in 1965 by Gastaut, is used to diagnose and
assess the degree of sleep fragmentation and severity of OSA, but
does not provide information regarding the degree and degree of
airway collapse. [21,22] It is considered the reference standard for
diagnosing OSA, but it is expensive and requires special resource.
Polysomnography measures or estimates the Apnea-Hypopnea In-
dexs (AHI), a measure of the number of events of apnea or hypo-
pnea per hour during sleep. AHI is used to diagnose and assess the
severity of OSA. [23]

Apnea is defined as cessation of airflow in the nose and mouth for
10 seconds or more with arterial oxygen desaturation of 2% to 4%.
Apnea is divided into central, obstructive or mixed. The difference
between central and obstructive apnea is very important in deter-
mining the most appropriate treatment. [1,9] During obstructive
apnea, the patient exhibits attempts at breathing without being
able to ventilate due to upper airway obstruction, whereas central
apnea occurs without any attempt at ventilation. Mixed apnea ini-
tially begins without ventilation effort (as a ‘central’ pattern), and
ends as a barrier with resumption of ventilation efforts. Hypopnea
is defined as a decrease in airflow for 10 seconds or more with a
concomitant decrease in arterial oxygen saturation. The exact
amount of desaturation for hypopnea varies in the literature. In
clinical practice, it may not be necessary to distinguish apnea from
hypopnea if the two have similar pathophysiological consequences.

It is recommended to associate these two events in the form AHI.

[9]

The AH], also called the Respiratory Disturbance Index (RDI), refers
to the total number of episodes of apnea and hypopnea per hour
of sleep. It was calculated by dividing the total number of apnea /
hypopnea during the recording period by the total sleep time. The
American Academy of Sleep Medicine (AASM) sets a threshold of
15 events per hour with or without symptoms or 5 events per hour
with symptoms for the diagnosis of OSA.23 OSA severity based on
AHI is grouped into: [1,13,24]

e AHI <5: normal

e 5 <AHI<15:light

e 15 <AHI <30: moderate
e AHI = 30: heavy

Because a broad spectrum of pharyngeal dysfunction is found in
OSA, evaluation of the location of the obstruction and its severity
in patients with OSA is very important in selecting the method of
treatment. There are four treatment options for OSA, including con-
tinuous positive airway pressure (CPAP), oral devices, surgery, and
lifestyle modification. [20] The standard treatment for OSA is posi-
tive upper airway pressure, usually given in a continuous mode,
known as CPAP therapy. CPAP acts like a pneumatic splint that
opens the upper airway, regardless of the location of the obstruc-
tion. [25,26] Because up to 50% of patients with OSA cannot toler-
ate CPAP, alternative treatments, such as upper airway stimulation,
oral equipment (mandibular advancement device), and or surgery

may be required. [27]

Surgical management was considered in patients with AHI> 15
events/hour and unable to tolerate or reject CPAP. [28] The most
commonly performed surgical procedure to treat OSA is uvulo-
palato-pharyngoplasty (UPPP), but systematic reviews show UPPP
success rate of only 45% in management. OSA. [29] Selection of
preoperative patients who may respond to surgery is both a need
and a priority. This requires a detailed assessment of the patient’s
anatomy. [11,30] An initial oropharyngeal anatomical evaluation to
predict success in OSA patients is necessary. This method can sepa-
rate patients who would benefit from UPPP alone from patients re-
quiring multilevel surgical intervention. [11] The modified Mallam-
pati (MM) and Friedman tongue position (FTP) clustering systems

are the most commonly used systems (Figure 4). [11,30]
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Figure 4: MM (line 1) and FTP (line 2) ratings [11].

Friedman et al, [11] reported on the grading system (Table 2) and
the significance of this grouping on the outcome of UPPP measures
in OSA patients. The percentage of successful management of OSA
with UPPP at stage 1 was 80.6%, stage 2 was 37.9%, and stage 3

was 8.1%

Stage FTP Tonsil BMI

1 11 3or4 <40

2 I, 11, III, atau IV 0,1or2or3or4 <40

3 [l atau IV 0,1or2 <40

4* [-IV 0-4 >40
* All patients with significant craniofacial or anatomical abnor-
malities.

Table 2: Friedman staging system based
on FTP tonsils, and BMI [11].

Conclusion

Identifying the pattern and pathophysiology of airway obstruction
in OSA is essential. The gold standard examination for OSA is poly-
somnography. An initial oropharyngeal anatomical evaluation to

predict success management of OSA patients is necessary.
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