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Diagnosis of Obstructive Sleep Apnea Syndrome

Mi Kyung Ye, MD and Kwang Hoon Kim, MD
Department of Otolaryngology, College of Medicine, Catholic University of Daegu, Daegu, Korea
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Collapsible airway \ o

Fig. 1. Cutaway anatomical view to show collapsible
portion of airway where no rigid support exists and wh-
ere snoring originates.

Table 1. Signs and symptoms of obstructive sleep apnea

Loud snoring (notable in all patients)
Hypersomnolence (notable in most patients)
Abnormal motor activity during sleep
Obesity (frequent but onr necessarily)
Hyperactivity and antisocial behavior (children)
Personality changes, depression

Impaired intellectual performance
Hypertension (frequent)

Nocturnal cardiac arrythmias (frequent)

Cor pulmonale (in advanced cases)
Morning headache

Sexual impotence
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Fig. 2. Intra-oral view demonstrates some common an-
atomical features of snorers.
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Table 2. Anatomical factors contributing to snoring

1. Incompetent tone of palatal, and glossal muscles
which fail to maintain airway patency during the
inspiratory phase of the respiratory cycle

2. Space-occupying masses (i.e., tonsils, adenoids,
cysts, fumors, tongue, etc.) which compromise the
size of the pharyngeal airway

3. Excessive length of the soft palate and uvula such
that they decrease the anterior-posterior dimension
of the nasopharyngeal airway and also vibrate du-
ring respiration

4. Obstructive nasal breathing which creates exces-
sive negative pressure in the collapsible pharyngeal
airway to achieve inspiratory airflow
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10 0 minimal movement(less than 25%) of the
components of the circumference of the pharynx—
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Table 3. Pathologic conditions associated with obstr-
uctive sleep apnea syndrome®

Nose

Deviated septum

Polyposis

Septal hematoma
Septal dislocation

Nasopharynx
Carcinoma
Adenoidal hypertrophy
Lymphoma
Stenosis

Pharyngeal flap
Papillomatosis

Mouth and oropharynx
Hypertrophic tonsils
Lymphoma of tonsils
Lingual cyst

Larynx
Edema of supraglottic structures
Vocal cord paralysis

Neuromuscular
Cerebral palsy
Myotonic dystrophy
Muscular dystrophy
Myasthenia gravis
Multiple sclerosis
Hypothyroidism
Chiari malformation
syringomyelobulbia
Cerebral palsy
Myotonic dystrophy
Shy-Drager syndrome
Acquired nonprogressive
dysautonomia

Lingual tonsilar hypertrophy Olivopontocerebellar

Macroglossia
Acromegaly

Micrognathia
Congenital
Acquired

Lipoma of neck

Hunter syndrom

Hurler syndrome

Head and neck burns

Papillomatosis

degeneration
Spinal cord injury
Bulbar stroke

al From ref. 58, with permission

geal cross section toward the center

200 0 movement toward the center diminishing

cross sectional area of the pharynx by 50%

30 O movement toward the center diminishing

cross sectional area of the pharynx by 75%

4 Oinward motion obliterating the airway(100%).
Table 40 Fig. 40 Mueller' s maneuverl OO0
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Fig. 3. Mueller's maneuverO Fiberoptic endoscope po-
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Table 4. Upper airway anatomy classification of Mueller's maneuvere

Site of obstruction Oropharynx Hypopharynx
TypelO Normal palatal position
ON(@/-) Oropharyngeal 30,40 0,10
TypeO Low palatal position
OoN(@/-) Predominantly oropharynx 30, 40 10,20
Orohypopharynx involved 30, 40 30, 40
TypelO Normal oropharynx
Hypopharyngeal obstruction(retrognathia, micrognathia) 0,10 30. 40

al The degree of pharyngeal obstruction at each level is determined by the reduction of pharyngeal lumen and is
recorded as followsO 10, less than 25% (minimal movement)O 20, 50%0 30, 75%0 40, 100% (total airway collapse)
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N (+) Type 1 (b) (Low palatal ach ,”

Oro-hypo-pharyngeal N (

Type 1 (Oropharyngeal) <
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Type 1l (a) ( Low palatal arch
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Oropharyngeal ~ \ %

Type I (Hypopharyngeal) N (=)
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Fig. 4. lllustration of upper airway anatomy classification. AO Type | and type lla. BO Type llb and type lIl. EP, epi-
glottisO T, tonguel SP, soft palated PPW, posterior pharyngeal walld VC, vocal cordd U, uvula.
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Table 5. The Epworth sleepiness scale
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Situation

Chance of dozing

Sitting and reading
Watching TV

Sitting inactive in a public place (e.g a theater or a meeting)
As a passenger in a car for an hour without a break
Lying down to rest in the afternoon when circumstances permit

Sitting and talking fo someone
Sitting quietly after a lunch without alcohol
In a car, while stopped for a few minutes in traffic

2

O O O O O O o

1
1
1
1
1
1
1

N NN N NN
W W W W W ww

0 1 2 3

00 no chance of dozing, 10 slight chance of dozing, 20 moderate chance of dozing, 30 high chance of dozing
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Sleep Apnea
Weke Sleep Wake
Type T T
Obstructive apnea
Airflow AN NN

Respiratory effort —AANNANAANANAAANA

Mixed apnea
Airflow AN AN
Respiratory effort AV N\ ANAAAAL

® |®

Central apnea

. N NN
Airflow
Respiratory effort /MMM

©

Hypopnea

AN AN
Airflow

©

Respiratory effort A/ NAANNAANANANN

Fig. 5. Polysomnographic tracing demonstrating obst-
ructive apnea (A), mixed apnea (B), central apnea
(C), and hypopnea (D).
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Fig. 6. Cephalometric analysis. S, sellad N, nasiond A,
subspinaled B, supramentaled ANS, anterior nasal sp-
ined PNS, posterior nasal spined Go, goniond Gn, gn-
athionO H, hyoidO PAS, posterior air spacel P, palate.
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Fig. 7. EBT scans af selected level during obstructive
sleep apnea. Note total occlusion of the airway. These
20 images were at 0.4sec intervals and the rest of the
airway was imaged simultaneously.
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Fig. 8. The simulated longitudinal images of the orop-
harynx were made by transformation of the numeric
data of cross-sectional area to a linear graphic display
of oropharyngeal diameter. The dotted line represents
maximum cross-sectional area and the solid line repr-
esents minimum cross-sectional area of the oropharynx.
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Awake, Preop

Awake, Postop

Fig. 9. The simulated diagrams show that the sites of oropharyngeal stenosis in wakefulness are not always coinc-
ident with those in sleep and the cross-sectional areas of the oropharynx change markedly with respiratory cycles.
So, the upper airway should be evaluated by a dynamic imaging technique while the patient is asleep. These also

show the stenosis relieved by operation (UPPP).
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Table 6. Manifestations of adenotonsillar hyperplasia
with airway obstruction

Manifestations Percent of patients®

Sleep-related

Snoring 98
Breath holding 70
Fatigue during day 31
Night cough 25
Daytime

Mouth breathing 75
Slow eating 60
Dry mouth 42
Trouble swallowing 37

al Based on parental response to questionnaire for
100 patients scheduled for adenotonsilectomy for air-
way obstruction
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Table 7. Childhood versus adult obstructive sleep apnea syndrome

Adults

Children

Presentation
Excessive daytime sleepiness
Associated obesity
Underweight/failure to thrive
Daytime mouth-breathing
Gender
Enlarged tonsils and adenoids
Sleep pattern
Obstructive
Arousal with obstruction
Disrupted
Management
Surgical
Medical (positive airway pressure)

Main presenting complaint
Maijority of patients

Not seen

Not seen

MalesO femaled 20 1

Not seen

Obstructive apnea
Common
Common

Minority of patients
Most common management

Infrequent complaint
Minority of patients
Frequent finding
Frequent finding
MalesO femaled 10 1
Frequent finding

Obstructive apnea or hypoventilation
Not often seen
Not often seen

Definitive therapy in most patients
Only in selected patients
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