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Sleep-onset Central Sleep Apnea

Yang-Je Cho
Department of Neurology, Yonsei University College of Medicine, Seoul, Korea

Sleep-onset central sleep apnea is not uncommon phenomenon, and is usually regarded as a normal sleep pattern. Dysrhytymic breathing
is frequently seen at sleep onset. Any process that leads to frequent sleep-wake transitions over the course of the night (such as insomnia)
may increase the number of central apneas. Although the exact mechanism is still unclear, rapid loss of the wakefulness drive to breathe
and unstable carbon dioxide set point results in central apnea/hypopnea leading to hypercapnia which induces subsequent hyperventilation
secondary to arousals. If the following hypocapnia cross the apnea threshold, then central sleep apnea resumes. In this brief review,
I will address the underlying physiology influencing sleep-onset central sleep apnea and its clinical implications.
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Table 1. Classification of central sleep apnea syndrome (modified from reference 1 and 6)

Classification of central sleep apnea according to the precipitating factors

1. Central hypoventilation

Idiopathic central hypoventilation

Obesity hypoventilation syndrome

Cerebrovascular disorders (brain stem lesion)

Chronic narcotics use

Hypercapnic central sleep apnea

(blunted chemoreceptor or respiratory 2. Neuromuscular disorders

effectors response)

Arnold-Chiari malformation

Myasthenia gravis (neuromuscular junction disorders)

Amyotrophic lateral sclerosis (motor neuron disorders)

Muscular dystrophy (myopathies)

Postpolio syndrome

3. Chest wall syndromes

Kyphoscoliosis

. Idiopathic central sleep apnea

. Central apnea of sleep onset (sleep transition)

Non-hypercapnic central sleep apnea
(increased chemoreceptor sensitivity)

Congestive heart failure

1
2
3. Periodic breathing at high altitude
4. Cheyne-Stokes breathing

Central nervous system (CNS) disorders

5. Other metabolic disorders:

Acromegaly, Hypothyroidism, Chronic renal failure
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Figure 1. Time-dependent changes of various ventilation controlling factors according to the sleep status leading to sleep-onset central sleep
apnea. When falling a sleep, the factors promoting ventilation drive (muscle tone, volitional drive, wakefulness drive, etc.) rapidly diminishes
while chemoreceptor sensitivity slowly decreases and CO, threshold (or set point) slowly increases (up to around 45 mmHg). This difference
make it possible that initial hypoventilation by loss of wakefulness promotes relative hypercapnia above the CO,threshold, thus induce arousal and
hyperventilation. Then subsequent hyperventilation-induced hypocapnia below the apnea threshold brings central hypopnea/apnea leading to
hypercapnia again, provoking recurrent cycle of arousal and following hyperventilation. The sleep becomes deepened with time and the new higher
CO, threshold is established, making the ventilation control stablein contrast to the fragile respiratory control during the sleep transition period.
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Figure 2. An example of sleep-onset central sleep apnea. After a brief arousal, complete cessation of airflow by nasal thermister without detectable
movement of chest wall or abdomen (respiratory effort) repeats itself, thus making the respiratory control unstable. Small deflection in chest

wall represents cardiac pulsations.
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Figure 3. An example of exaggerate case of sleep-onset central sleep apnea, making a correct diagnosis difficult. Prolonged period of cyclic
pattern of central sleep apnea during the sleep transition, mimicking the diagnosis of idiopathic central sleep apnea (A). During the REM
sleep, prominent obstructive sleep apnea and hypopnea were disclosed, suggesting the diagnosis of obstructive sleep apnea (B). The patient

was successfully treated with CPAP and hypnotics.
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