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INTRODUCTION

Ondine’s curse, also termed central alveolar
hypoventilation, presents as hypoventilation or total loss
of automatic ventilation with progressive hypercapnia
and hypoxia during sleep. The name, Ondine’s curse,
derives from a German story of a sea nymph whose hus-
band jilted her for another woman, and the man was
cursed for his unfaithfulness with loss of automatic
breathing, requiring him to remember to breathe contin-
uously. Eventually, he died because he could not help
falling asleep(1). “Ondine’s curse” was applied for the

first time in the medical literature to three patients who
were thought to suffer from damage to medullary carbon
dioxide chemoreceptors as a result of surgery on the
high cervical cord and brainstem(1,2). It may be present in
cases with low brainstem lesions caused by encephali-
tis(3), hypoxia-ischemia(4), ganglioneuroblastoma,
Hirschsprung disease, glioma(5), or surgical trauma. 

Ondine’s curse is considered in any patient who has
hypoventilation resulting in progressive hypercapnia
and hypoxia during quiet sleep, due to impaired sensi-
tivity to these changes and in the absence of any
primary cardiothoracic or neuromuscular pathology(6).
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Abstract- Ondine’s curse, also termed central alveolar hypoventilation, presents as hypoventilation or total
loss of automatic ventilation with progressive hypercapnia and hypoxia during sleep. This syndrome is often
associated with large medullary infarction, Hirschsprung disease and ganglioneuroblastoma. We report a
75-year-old man with right lateral medullary infarction who presented with apnea and cyanosis suddenly
during sleep on the third day of admission. Due to bradycardia (HR: 22) and decreased SaO2 (22%) he was
intubated with ventilator support. Two and half months later, the patient could finally breathe without venti-
lator support, although his neurological deficit was just as that before intubation. Ondine’s curse as a result
of acute medullary dysfunction was the most likely etiology causing sudden cyanosis and apnea of this
patient. Close monitoring and adequate ventilation support are important for patients at risk of developing
Ondine’s curse. 
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The hypercapnia and hypoxia may be reversible if assist-
ed ventilation is initiated. There may be significant dif-
ferences between blood gas data in awake state and
those obtained during sleep.

We report a patient with medullary infarction whose
hospital course was complicated by a cyanotic episode
from Ondine’s curse. Relevant literature is reviewed. 

CASE REPORT 

A 75-year-old man was brought to our ER due to
acute onset of dizziness, vertigo and deviation of mouth
angle to the left side. He had history of hypertension and
a brainstem infarction with mild right hemiparesis. At
ER, neurological examination showed newly-developed
dysarthria, and mild right peripheral type facial weak-
enss. After admission, the patient complained of poor
sleep due to cough with copious sputum. Brain MRI
revealed new lesion over right upper medulla and MRA
disclosed right vertebral artery occlusion (Figs. 1-3). On
the third day of admission, about five minutes after a
short conversation with the nursing staff , he finally fell
asleep but was found comatose and cyanotic soon. The
monitor showed bradycardia (HR: 22) and decreased
SaO2 (22%). After emergent endotracheal intubation and

brief resuscitation, his heart rate and SaO2 returned to
normal. Neurological examination showed quadriplegia
with equal pupils and preserved light reflex.

The patient awakened two days later and his muscle
power improved gradually. Aspiration pneumonia was
noticed and treated appropriately. After pneumonia had
subsided, it was noticed that the patient could not main-

Figure 1. The brain MR of the patient showed high signal in FLAIR
image over right upper medulla (white arrow head), which
was larger than the previous lesion half a year ago.

Figure 3. The brain MRA showed poor visualization of right vertebral
artery, suggesting total occlusion of right vertebral artery
(white arrow head). 

Figure 2. The brain MR revealed high signal in DWI image over right
medulla, suggesting an acute lesion (black arrow). 
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tain oxygen saturation during sleep (SaO2<70%,
RR<6/min). In awake state, he could maintain good satu-
ration and ventilation (SaO2: 100%, RR: 20-30/min)
without ventilator. However, on continuous positive air-
way pressure (CPAP) mode, his oxygen saturation could
be maintained better. Therefore, he was dependent on
ventilator, especially during sleep, and his condition
improved slowly. Two and a half months later, the
patient could finally sleep without ventilator and moni-
tor. Moreover, several days later, tracheostomy tube was
removed and he could breathe smoothly. Besides, his
neurological deficits recovered back to the state before
he became cyanotic and comatose.

DISCUSSION

Ondine’s curse is a rare neurogenic respiratory disor-
der characterized by normal ventilation when the patient
is awake but has insufficient response to hypoxia and
hypercapnia during sleep, in the absence of pulmonary
or neuromuscular diseases. The probable cause of this
condition is alveolar hypoventilation resulting from fail-
ure of autonomous ventilation. Automatic respiration is
stimulated by rhythmic discharges of the respiratory cen-
ter neurons in the ventrolateral area of the medulla(7); and
regulated by chemical stimuli through both central and
peripheral chemoreceptors as well as nonchemical stim-
uli such as pulmonary baroreceptors. In normal individu-
als cortical stimuli and appropriate chemoreceptor
responses provide afferent inputs to the brainstem respi-
ratory center for the regulation of respiration. During
non-REM sleep, the chemoreceptors alone may be
responsible for providing afferent inputs to the respirato-
ry center; whereas in REM sleep, cortical stimuli may be
more dominant. Central chemoreceptors respond to
changes in the cerebrospinal fluid hydrogen ion, deter-
mined predominantly by changes in PaCO2. On the con-
trary, peripheral receptors are mainly influenced by
changes in PaO2 and pH(8,9).

Many drugs have been used in the management of
Ondine’s curse, with limited or no success(10).
Acetazolamide and theophylline are the most frequently
discussed ones. Acetazolamide induces a metabolic aci-
dosis which may stimulate respiratory drive. The benefi-

cial effects are well documented. However, its clinical
use is limited because of potential adverse effects, such
as electrolyte imbalance, precipitation of calcium phos-
phate salts in alkaline urine and paraesthesias. The effect
of theophylline is to increase respiratory drive and car-
diac output in central apnea associated with congestive
heart failure. Long-term assisted mechanical ventilation
(CPAP) or diaphragmatic pacing is currently the pre-
ferred method of treatment for Ondine’s curse.
Diaphragmatic pacing appears to be effective in reducing
pulmonary vascular resistance and pulmonary hyperten-
sion, but its long-term use can lead to loss of phrenic
nerve conductivity(11).

Our patient presented with acute medullary dysfunc-
tion and severe hypoventilation accompanied by a
marked disturbance in respiration during sleep. We did
not perform polysomnographic study because the equip-
ment was not available. Before the initial apneic attack,
the patient had disturbed sleep for days because of chok-
ing and coughing. After suction, the patient felt better
and fell asleep. It might be the first true sleep after
admission. This perhaps could explain why this
hypoventilation event happened on the third day after
admission. Ondine’s curse as a result of acute medullary
dysfunction was the most possible cause of sudden
apnea and cyanosis of the patient. The symptom might
be transient and reversible in stroke cases. Close moni-
toring and intubation with mechanical ventilatory sup-
port were the most important managements if dyspnea or
cyanosis occurred from hypoxia. Short-term ventilator
support was effective in our patient; and CPAP might be
beneficial for treatment of Ondine’s curse.

It has been reported that unilateral involvement of
pontomedullary reticular formation and nucleus ambigu-
us is sufficient for the loss of automatic respiration,
while associated lesion of the nucleus tractus solitarius
may lead to more severe respiratory failure involving
both automatic and voluntary responses(12). In our case,
the lesion was near lateral part of medulla, indicating
more involvement of nucleus tractus solitarius. However,
the automatic respiration of our patient seemed to more
impaired, and his voluntary response was relatively
spared. 

Ondine’s curse may be one reason for a higher mor-
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tality seen in cases of medullary infarction without close
monitoring. Patients with medullary lesion may develop
Ondine’s curse in a few days though their clinical condi-
tions become stabilized temporary. Therefore, close
monitoring of respiratory function and the use of ventila-
tion support when needed are of great importance in the
care of patients with strokes involving medullary region.
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