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Pathophysiology of Obstructive Sleep Apnea
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Fig. 1. Control of upper airway patency.
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Fig. 2. Balance of forces affecting upper airway caliber
durung sleep. These forces rotate around a fulcrum,
the position of which is dependent on the closing pre-
ssure of the upper airway.
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Development of asphyxia during obstructive apnea
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Table 1. Maintenance and termination of an obstructive sleep apnea

Maintenance  Apnea termination

Onset of apnea of apnea point Post apnea
Upper airway dilator muscle activity — — 0o O
Surface forces — O - -
Respiratory drive O oo ooo oo
Inspiratory chest wall muscle force O oo ooo oo
Arousal — — O 0

UNDERLYING MECHANISM

Negative Oropharyngeal
pressure
Decreased Upper airway
musle activity
Small Pharyngeal Cavity
High Pharyngeal compliance
High Upstream Resistance

PRIMARY EVENTS

Sleep onset ~—]

_ Sleep onset

Return to sleep

Baseline Arterial Po, 10, T CO,
Degree of Diffuse Airways L pH
Obstruction
Lung volume 1
Chemoreceptor Sensitivity Arousal
CNS Arousability from sleep
I}
Resumption of Fig. 3. The primary sequence of
Airflow events in patients with obstructive
| sleep apnea, and the pathogenic

mechanisms that contribute to th-
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Table 2. Factors predisposing to obstructive sleep apnea

Small upper airway Obesity
Tabocco smoking

Hormonal factors

Supine position

Upper airway lesions

Skeletal abnormality

Loss of upper airway
Dilator muscle activity Benzodiazepines
Alcohol

Neurogenic disorders

General anesthetic
Ventilatory support

Increased chest wall
muscle tone

Menopause
Acromegaly
Hypothyroidism

Nosel polyps, rhinitis

PharynxO tonsils and adenoids, cysts and tumors
LarynxO congenital webs and cysts
Crico-arytenoid arthritis

Congenital and traumatic abnormalities
Retrognathia

Sleep deprivation and framentation

Diffuse e.g. poliomyelitis
Focal

Nasal and negative pressure ventilation, phrenic nerve
Pacemaker

000 000 O mass effect] 0000 00000
ooon Do

Tabacco

00,0000 000 000 (diffuse mucositis)O
000 0000 000 ooooo oooood ni-
cotinic cholinergic receptorsl] OO0O0 O OOO0O
0 REM 000 000 000002

Hormonal factor

000 0000000 00000 00 0000 O
00 D000 0000 000 000 00 0000
00000 0000 androgend OOOO estrogen,
progestroned OO 0000.* Acromegalyd 00O
00 000 D000 000 000, 0oo oo
0000 00 0000 00,00000 0000 O
0 00 oooo oooo.®
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Sleep position
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Nasal obstruction
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Pharyngeal narrowing
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Drugs

Benzodiazepinesl CNS depressant 0000 O
00 0000000 000 0000 O0d (arousal)d
0000 aleohold benzodiazepinesd OO OO CNS
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PRIMARY EVENTS PHYSIOLOGICAL

CLINICAL FEATURES

“Unexplained” Nocturnal
Death

Pulmonary Hypertension

Right Heart Failure

l Systemic hypertension J

Polycythemia J

Excessive Daytime

sleepness

Intellectual
deterioration
Personality Changes

Behavior Disorders Fig. 4. The physiol-

ogic responses and
clinical features re-
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— — Vagal Bradycardia
Ectopic cardiac Beats
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— | Systemic vasoconstriction
0, | CO, T Stimulation of
1 pH Erythropoiesis — i
— Cerebral Dysfuction
Arousal
from sleep I Loss of Deep Sleep
T Sleep fragmentation
Resumption of Excesive motor
Airflow = activity L, l
I}

Restless sleep sulting from obstr-

uctive sleep apn-
eas.

depressantl] 0000 OO OOOO OO (hypere—
mia)d 000 00000 00000 0oo 0o.®

Miscellaneous
Down, Marfan, Apert 0000 OO craniofacial
abnormality, poliomyelitis, myotonic dystrophy O
0 OO0 neuromuscular conditions, 00000 OO
000000 OO0 Oooo oo, 000 ooooo
Oooo o ooo®
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(Sequele of Obstructive Sleep Apnea)
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00 000 O DO(Fig. 4).%
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Heart rate and dysrhythmia
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Systemic blood pressure, left ventricular failure, myocar—
dial infarction and stroke
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Pulmonary hypertension, right heart failure and policyth—
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0 0O00Q0oO0O. 00000 oo oo oo oooo
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0 0000 D0OO0dhypoxia), 0000 (hyperca—
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MAYMHE g Z(Neuropsychiatric complication)

00 0O 0000 000 D000 000 oogo
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000 000, 0000 0000 0000 (morming
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godo goodb goobd cAMPO OOODO
ATPO O0O0O0O ODOODOO OOODO. 00 OO0 ad-
enosine, xanthineD O purine nucleotidesd 000
0O 000 purine nucleotides] OO (uric acid)0 O
gooood oo boob gbooo ooo oo
(uric acid)d 00000 OO0 OOOOOOO OO
0 0ooo® oo oo 00 (intrathoracic pressure)
0 000 00 @triumd 0000 0000 00 (atr—
ium)d OO0 ANP(artrial naturinuretic peptide)O
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