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Technical limitations and further technical details of the study 

Section 1 – Video recordings and seizure detection 

Based on video recordings, only Racine 3-6 stage seizures could be identified. Videos were analyzed offline 
by manually going through the whole recording with 4x-6x speed. Observers were not blind to the 
experiments and they had to detect spontaneous behavioral seizures and behavioral abnormalities. As 
unusual behavior was found, the sequence was re-watched with normal speed, the event’s exact start, as 
well as duration, was noted. If it was a seizure then it was graded according to the revised Racine scale. 
Observers were not blind to the experimental conditions, but were blind regarding the electrophysiological 
data, exact timing of the stimulus, occurrence of IEDs, etc.  Concomitant EEG was recorded, only during 
the stimulation periods and the corresponding pre- and post-stimulation intervals. Video-EEG would 
improve seizure detection as R1-R2 seizures cannot be identified without EEG recording, but the high 
majority of seizures in the post-status epilepticus models are R3 or higher-grade seizures and R3-R6 
seizures can be reliably identified based on video recordings only  [1][2]. Also, de Oliveira et al. [3] showed 
that electrical stimulation of the amygdala suppresses behavioral seizures. Based on these data from the 
literature and in accordance with our working hypothesis we tried to shine light on the possible effects of 
DBS on the electrical activity and the main focus was not on the effect of seizure pattern. In this regard, our 
approach was similar to several recent studies [4]. 

Section 2. – Stimulation artifacts on EEG 

Stimulation artifacts on the EEG could not be avoided. We chose not to filter out the stimulation artifacts 
as any filter could distort the phase of the oscillations. Interestingly De Hemptinne et al. [5] found that 
stimulation artifacts may not alter the result of PAC analyses. Nevertheless, the parameters which could 
have been affected by the stimulation artifact (PAC and spectral power density) were not measured and 
analyzed while the stimulation burst was on, only during the five-minute periods before or immediately 
following them. IEDs were measured along the entire length of the 30-minute long recordings (during the 
stimulation bursts as well). However, their identification was not limited by the stimulation artifacts, as the 
duration of the stimulation artifact is very short compared to the IEDs (>30 ms).  



Further technical details  

Section 3. - Electrode positions 

The distance of the stimulation electrode (always left side) to the left hippocampal recording electrode was 
5.4 mm, while to the right hippocampal recording electrode it was 9 mm. The distance of the stimulation 
electrode (always left side) to the left hippocampal recording electrode was 5.4 mm, while to the right 
hippocampal recording electrode it was 9 mm. The stimulation artifact propagates by volume transmission 
through the brain parenchyma and it is recorded by the electrodes in the hippocampus, but it is far too 
weak to have a significant direct effect on hippocampal neurons. Nevertheless, stimulation of the amygdala 
modulates the hippocampal activity through its direct and indirect neural connections, as these two areas 
are strongly interconnected [6]. 
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