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Mortality in patients with epilepsy is increased with a standardized mortality ratio of 1.6 to 9.3 in the
general epilepsy population. Causes of increased mortality include accidental death, suicide, status
epilepticus and sudden unexpected death in epilepsy (SUDEP). SUDEP is the most common cause of
death in patients with epilepsy, with the highest incidence of SUDEP in patients being evaluated in
epilepsy referral centers and in patients being assessed for epilepsy surgery. In the latter population the
1
annual incidence is 2.2 – 10 per 1000 population per year.
The precise physiological mechanisms of SUDEP are not known. Seizure-associated respiratory
dysfunction and cardiac arrhythmias have both been implicated as possible precipitating causes. We
have demonstrated that ictal hypoxemia and hypercapnia occur in one-third of patients with intractable
localization-related epilepsy undergoing presurgical evaluation with video-EEG telemetry (VET). In some
patients, seizures may be accompanied by severe oxygen desaturations (< 60%) and marked rises in
2,3
end-tidal CO2 (>70 mm Hg). Seizure-associated apnea, primarily central, is also common. Other
respiratory mechanisms have been linked to SUDEP, including neurogenic pulmonary oedema,
4,5,6
obstructive apnea and laryngospasm.
7
Cardiac arrhythmia may be primary mechanism of seizure-related death. There is lengthening of
8
corrected QT interval (QTc), a finding associated with torsade de pointe and sudden cardiac death,
9,10
during epileptic seizures, particularly secondarily generalized convulsions.
Reduced heart rate
11,12
variability (HRV), also associated with sudden cardiac death, is seen in chronic epilepsy patients.
Mutations in ion channel genes associated with epilepsy and cardiac sudden death may also play a role
13,14
in SUDEP.
Nocturnal supervision, including regular checks and the use of listening devices, may be protective
15
against SUDEP. There are currently no reliable commercially available devices to detect seizures in the
ambulatory setting. Prolonged, multimodality ambulatory monitoring of EKG, respirations and oxygen
saturation is technically feasible with existing device technology but has not yet been applied to SUDEP
16
research or prevention. We have been working to develop a prototype system using a PVDF sensor to
monitor an epilepsy patient’s heart beats and breaths and to wirelessly transmit this information to a base
station, where the system detects the cessation of heartbeats and breathing and can sound an alarm.
Such a system could provide an alert to a family member that a seizure has occurred, allowing for the
potential for interventions which could ultimately reduce the risk of SUDEP.
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