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Vagus Nerve Stimulation

Automatic Mode VNS:
Repeated stimulation of the left vagus can reduce the

average number/severity of seizures experienced
over timel,

On-demand Mode VNS:

Stimulation of the left vagus nerve immediately after
seizure has been reported to naborto or fireduceo the
intensity and duration of a seizure?4.

~70% of VNS patients use on-demand VNS report:
20% report experience seizure termination
30% report experience seizure attenuation
50% report experience no effect

[1] VNS Study GrougNeurolog$995 Feb; 45(2):2230
[2] Morris et. alEpilepsy Behd003;4:74&%

[3] Boon et al.J Clin Neurophys&il01 Sept; 18(5):402.
[4] Hammond et alEpilepsi81(Suppl. 2): S5359, 1990.



Study Protocol

A Study Population
I Adults (> 18 years old)
I Longterm users of VNS ( > 1 year)
I 2-3 seizures a week
A Study Protocol
I Admitted to hospital for 6 days.
I No changes to AEDs or VNS settings.
I Continuous Video, EEG, ECG, VNS signals recorded
I 1 baseline seizure and 24 hours of rs#izure EEG used for training
I Subsequent seizures are detected and engaged by system

A Assessment
I Compare baseline and engaged seizures

I Examindctaland Postictal periods.
I Look forelectrographicor behavioralchange



Seizure Detection and VNS Activation System
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Seizure Detection and VNS Activation System
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EEGBased PatieniSpecific Seizure Detection
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536 Hours of Scalp EEG from 16 Pediatric Patients
93% Sensitivity

1 False Detections every 5 hours

6.8 +F 2 seconds Detection Latency
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A Training Non -Seizure Feature Vectors

Classification:
2-Class Support Vector Machine

[1] Shoeb et alEpilepsy Behav 2004
[2] Shoeb et alEMBS Conf. 2007



Case #1: Complex Partial Seizures

A Patient A is a 39earold woman with a long
history of refractory complex partial seizures.

At FGASY (G ! Q& -4SinutesiaNd &
consist of repeatedly asking questions and
blank stares.

A Patient A does not use magnetode VNS.



Baseline, Training Seizure



