
Supplementary 1a: Persyst 14 interictal epileptic discharge (IED) detection 
 
In Persyst P14, the IED morphology is decomposed into six half-wave segments based on 
inflection points and curvature extrema, with the first two describing the preceding activity 
and the middle two the deflection of the IED. A hierarchy of feedforward neural network rules 
is implemented in order to ascertain the probability of events being IEDs [1]. We included IEDs 
of an IED type with high similarity above a similarity threshold of 0.5 [2]. The detected IED 
types were visually reviewed and all of them were in concordance with the visual analysis for 
presurgical diagnostics. The two most frequent IED types per patient were selected for 
analysis. 
 
Supplementary 1b: Details electric source imaging 
Based on the patients’ individual T1-weighted MRI of the head we created a 3-compartment 
boundary element head model with the conductivities skin: 0.33 S/m, skull: 0.0165 S/m, brain: 
0.33 S/m; ratio: 1/20. EEG electrodes were coregistered based on three landmarks 
(preauricular points right and left and nasion) together with label-matching for EEG electrode 
positions. For ESI, the source volume was restricted to the cortical segmentation, which was 
created based on the patients’ individual MRI within the software Curry 9. 
  
For source reconstruction, we used two independent inverse methods in each patient, which 
are commonly used in clinical practice: One method was the minimum norm inverse solution 
(standardized low-resolution brain electromagnetic tomography (sLORETA), which yields an F-
statistic for each source location [3] and one was the scanning method multiple signal 
classification (MUSIC). In brief, sLORETA consists of calculating the standardized current source 
density in grey matter at each of the cortical voxels. This estimation is based on a linear 
weighted sum of scalp potentials, with the end result being a non-parametric approach that 
has no localization biases in the presence of biological or measurement noise [3,4]. MUSIC is 
a parametric approach that delineates dipole location and orientation by source space 
scanning and maximizing dipole scan metric [5]. For each averaged IED type, sources were 
obtained within a time window of 1000 ms with time point zero corresponding to the main 
IED peak). All evaluated IED types fulfilled the definitions of IEDs [6]. 
 
References 
1. Scheuer ML, Wilson SB, Antony A, Ghearing G, Urban A, Bagić AI. Seizure detection: 
Interreader agreement and detection algorithm assessments using a large dataset: 
Interreader agreement and detection algorithm assessments using a large dataset. J Clin 
Neurophysiol. 2021;38(5):439–47. https://doi.org/10.1097/wnp.0000000000000709 

2. Heers M, Böttcher S, Kalina A, Katletz S, Altenmüller D-M, Baroumand AG, et al. Detection 
of interictal epileptiform discharges in an extended scalp EEG array and high-density EEG-A 
prospective multicenter study. Epilepsia. 2022;63(7):1619–29. 
https://doi.org/10.1111/epi.17246 

3. Pascual-Marqui RD. Standardized low-resolution brain electromagnetic tomography 
(sLORETA): technical details. Methods Find Exp Clin Pharmacol. (2002) 24 Suppl D:5–12. 

 

http://dx.doi.org/10.1097/wnp.0000000000000709
http://dx.doi.org/10.1111/epi.17246


4. Nguyen HM, Matsumoto J, Tran AH, Ono T, Nishijo H. sLORETA current source density 
analysis of evoked potentials for spatial updating in a virtual navigation task. Front Behav 
Neurosci. 2014;8:66. doi: https://doi.org/10.3389/fnbeh.2014.00066 

5. Wang D, Liu Z, Tao Y, Chen W, Chen B, Wang Q, et al. Improvement in EEG source imaging 
accuracy by means of wavelet packet transform and subspace component selection. IEEE 
Trans Neural Syst Rehabil Eng. 2021;29:650–61. 
https://doi.org/10.1109/TNSRE.2021.3064665 

6. Heide EC, van de Velden D, Garnica D, Hewitt M, Riedel C, Focke NK. Feasibility of high-
density electric source imaging in the presurgical workflow: effect of number of spikes and 
automated spike detection. Epilepsia Open. 2023 Mar 20. https://doi: 10.1002/epi4.12732  

 
 
 
 
 

http://dx.doi.org/10.3389/fnbeh.2014.00066
http://dx.doi.org/10.1109/TNSRE.2021.3064665

