
RATIONALE

OBJECTIVE
Prospective validation of the epileptogenic focus localization of semi-automated ESI of interictal
epileptiform discharges during the presurgical evaluation.

The added value of using automated EEG source imaging (ESI) in the presurgical evaluation of epilepsy
patients to localize the epileptogenic focus has been shown in several retrospective studies 1,2. However, up
to date prospective studies are lacking.

METHODS

The prospective study started in March 2017 in the University Hospital of Geneva. 112 patients with
mean age of 29 years (range 3-62) were enrolled. All patients underwent long-term video-EEG
monitoring with 38 electrodes and a mean duration of 5 days. For each recording an automated ESI
report was provided by Epilog NV (Figure 1). The source localization of the most relevant cluster, given
the patient’s clinical context, was compared to the surgical resection at sub-lobar level.

RESULTS

The mean number of spikes detected per patient was 12.579. Thirty-seven patients who underwent
epilepsy surgery had at least 12 months follow-up. In this group 46% had ETLE, 35% had a non-
contributive MRI and 86% was seizure-free after surgery. Semi-automated ESI had an accuracy of 81% to
localize the epileptogenic focus, with a sensitivity of 81%, a specificity of 80% and odds ratio of 17. In
the MRI-negative patients, the accuracy was 83% and the odds ratio was 11.

CONCLUSION

Automated ESI has a good accuracy to localize the epileptogenic focus in the presurgical evaluation, also in
MRI-negative patients.
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Fig. 3: invasive EEG during a habitual seizure. Low 
voltage fast activity over a large region (red 
rectangle) and IEDs over a more limited area (light 
yellow rectangle).

ILLUSTRATIVE CASE: A 10-YEAR OLD BOY WITH REFRACTORY FOCAL EPILEPSY

Fig. 2: Results showing ESI of spikes detected during long-term video-EEG 
monitoring. The distributed source model of the average spike localizes to the 
right insular – parietal operculum region.

Fig. 4: postoperative MRI after resection of the 
right parietal operculum.

The patient had been experiencing seizures since the age of four.
Initially they presented as a tonic extension of the left arm and leg,
which evolved to a bilateral tonic-clonic seizure. MRI was normal.

Fig. 1. The automated ESI (Epilog PreOp) pipeline: (a) recording long-term EEG signals, (b) detecting spikes using Persyst P13 
spike detector, clustering them and averaging afterwards, (c) building patient-specific head model from the pre-operative MRI to
perform ESI, (d) generating a report that summarizes the findings and (e) comparing the spike-clusters depicted in the report 
with the resection zone.


