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Congenital Central Hypoventilation Syndrome
(CCHS): clinical aspects, genetics and surgical
management with thoracoscopic placement of
diaphragm pacing electrodes

Regional Chief of Pediatric Surgery,
Southern California Kaiser Permanente Medical Group

Donald Brian Shaul

Congenital Central Hypoventilation Syndrome (CCHS), commonly known as
Ondine’s Curse, is a clinical syndrome characterized by failure of spontaneous
ventilation. It is usually diagnosed in infancy although milder cases can be
diagnosed later in life. The syndrome is associated with other autonomic nervous
system dysregulations (ANSD) as well as Hirschsprung’s Disease. The diagnosis is
generally made when hypoventilation is noted in patients who do not respond
normally to hypoxemia and hypercarbia. The gene responsible for this syndrome is
the PHOX2B gene. Late Onset CCHS (LO-CCHS) is caused by a less severe
mutation of the gene. Initial management of the hypoventilation is by positive
pressure ventilation usually administered via tracheostomy. Older patients can be
managed by thoracoscopic placement of phrenic nerve electrodes allowing
ventilation via direct stimulation of the diaphragm. Over a 15 year period, 22
patients in a single institution have undergone successful placement of bilateral
diaphragm pacing electrodes with the subsequent establishment of ventilation in
all. 14 of these patients required ventilation during sleep only and in 8 of these
patients the tracheostomy was successfully removed.

Technical refinements to pediatric thoracoscopic instruments and diaphragm
pacing equipment, as well as increased knowledge of the associated nervous system
dysregulation, have allowed for sophisticated procedures to be safely performed in

pediatric patients with CCHS.
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