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Voxel based Morphometry

Electrical Source Imaging

Magnetic Source Imaging

Postprocessing Imaging
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» Video-EEG Findings
1. Spike, Rt centro-parietal, max CP2

2. Clinical seizures: Clonic (Lt hand, face->arm->shoulder)

EEG Seizures: Rt centro-parietal

Case KDA
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EEG Source Imaging
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MEG Source Imaging
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Validation of Electrical Source Imaging

Skull/ skin conductivity ratio
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» At depth of 0.4–47.8 mm from inner skull.  

» Using standard adult skull conductivity, the 
mean localization error is 14.4–23.4 mm. 

1:8

Unnwongse K & Rampp S, et al. Braincomms 2023. 07.08.2026, 30th TES, Bangkok
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T1 & Flair Z-score (MAP18)
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Precentral gyrus
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Flair Z-score (MAP18)
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Intracerebral EEG_Interictal Spike
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A time lapse between A to G.
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Sensitivity of Intracerebral Electrodes (prefrontal)
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*submitted to Journal
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Error Vector Improve Source  Localization Results

Unnwongse K, et al. J Clin Neurophysiol 2025. 

Presumed IED source
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Intracerebral EEG_Seizure
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Stimulation (50Hz, 1mA, 2 sec.) Induced Typical Seizures
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Before & After Radiofrequency Thermocoagulation of 
A1-2 & A2-3 
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Post-RFTC 6 months
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Case FI
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» Clinical Seizures: tonic (axial)-> asymmetrical tonic (Rt extend)-> Clonic (upper body)
1

2

3
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Intracerebral EEG Seizure_Bipolar Montage
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Negativity

Positivity
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Ictal onset_A7-9
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Volume vs Surface Based Morphometry

Bücheler L et al, Epilepsia. 2026.

» MELD identified 32 of 34 lesions (94.1%), and MAP18 
identified 33 of 34 lesions (97.1%).

» MELD showed significantly higher precision (p<.001) 
and fewer false positive clusters per patient (median 0 
vs. 3, p<.001).
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Missed Lesions

Bücheler L et al, Epilepsia. 2026.

FCD missed by MELD FCD missed by BOTH
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nnUNet MAP18

Kersting LN et al, Epilepsia. 2025.

FCD 118 _ train

FCD 154 _test

Controls 85
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» Courtesy of Flavius D. Raslau, MD 

nnUNet MAP18
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Positron Emission Tomography (PET)

Pulse arterial spin labeling (PASL) 

Subtraction Ictal Single-Photon Emission Computed Tomography co-registered to MRI (SISCOM)

Functional Imaging
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PET (hypo.) in FCD
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PET (hyper.) in FCD
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PET in Temporal Sclerosis
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PET in Encephalomalacia
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PET in Nonleional 1
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PET in Nonlesinal 2
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PET in nonlesional 3
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PASL (SISCOM)

Petcharunpaisan S et al. World J Radiol 2010., Sugita K et al. Seizure 2014.

Ictal PASL                - Interictal PASL              =              Subtraction

•  

Tumnark T et al, 3rd IEC 2019.
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SISCOM 1 

Knappschaft Kliniken Universitätsklinikum Bochum GmbH 07.08.2026, 30th TES, Bangkok



»

SISCOM 2
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SISCOM3
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EEG-fMRI

Connectivity Analysis (intracranial EEG based) * 

Network-Based Imaging
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EEG-fMRI for Epilepsy

Left: The BOLD response, concordant to the C3 spikes, localizes perfectly within the lesion. 

Right: BOLD responses are concordant with EEG but do not contribute further information.

Arafat T, et al. Clin. Neurophysiol. 2026.  Pittau F, et al. Neurology 2012.  Pittau F, et al.  Front. Comput. Neurosci. 2017. 07.08.2026, 30th TES, Bangkok
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Combined rs-fMRI & ICEEG

Boerwinkle VL, et al. Front netw Physiol 2025, Gunnarsdottir KM, et al. Brain 2022. 07.08.2026, 30th TES, Bangkok
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Taxonomy of Brain Connectivity Methods

Almeida J & Cunha JPS, J. Neural Eng. 2026.

Functional Connectivity: measures the
statistical dependecnce between nodes.

Effective Connectivity: describes the
influence one node exerts on another
(directionality).
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Connectivity Analysis
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Methodological Trade-offs 
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seizure onset                 seizure propagation                        postictal spikes   
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ESI
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Multimodal Imaging



» Knappschaft Kliniken Universitätsklinikum Bochum GmbH

Intracerebral EEG_Seizure
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Simultaneous Intracerebral-Scalp EEG_Seizure
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