
  

 

ATIENTS suffering from intractable epilepsy are candidates for surgical treatment.  In order to make precise 

diagnosis for epileptogenic foci and eloquent brain regions, it is indispensable to make functional mapping using 

electroencephalography (EEG), electrocorticography (ECoG) and functional magnetic resonance imaging (fMRI), 

electrocortical stimulation (ECS), respectively. Since ECoG detects electric currents directly from the brain surface, it is 

expected to be the most reliable way to identify normal and epileptogenic brain activity by focusing on spatial and 

temporal changes of gamma-band oscillations [1]. In this work we used an innovative system for real-time functional 

mapping based on task-related gamma-band oscillations (cortiQ, g.tec, Austria) related to the work in [2]. The system 

identifies large cortex areas within minutes and brings the great advantage that the patient can perform tasks voluntarily, 

instead of feeling externally forced behavior caused by ECS.  

The study included ECS and cortiQ mapping with an epileptic patient having 236 subdural electrodes that underwent 

neuro-monitoring. The left frontal-, left temporal- and left parietal/occipital lobe were covered by high-density grids 

with inter-electrode distance of 5 mm and conductive area of 1.5 mm. Also the montage consisted of 56 standard ECoG 

electrodes covering right temporal lobe, as well as left and right temporal base. A picture naming task was performed to 

identify the language areas with cortiQ and ECS, respectively. The cortiQ mapping consistently showed activation of 

Brodmann area 44 and 45 in 2 independent runs (Figure 1, left). After the ECS mapping (Figure 1, right) a comparison 

using next-neighbor approach led to a sensitivity of 77.80 % and a specificity of 88.85 %. Only the significant 

electrodes (p<0.001) of the cortiQ mapping and the electrodes causing aphasia in ECS (red and orange) were interpreted 

as active channels for comparison.  

 
Figure 1: Comparison of cortiQ (left) and ECS mapping (right). The mapping quality shows how good activation 

can be discriminated from resting condition (100 is perfect). 

REFERENCES 

[1] G. Schalk, E. C. Leuthardt, P. Brunner, J. G. Ojemann, L. A. Gerhardt, J. R. Wolpaw, Real-time detection of event-related brain activity, 

Neuroimage 43 (2) (2008) 245–249. 

[2] Brunner, Peter, et al. "A practical procedure for real-time functional mapping of eloquent cortex using electrocorticographic signals in humans." 
Epilepsy & Behavior 15.3 (2009): 278-286. 

 

This work was supported in Research supported by the European Union FP7 Integrated Project VERE (No. 257695) and the by the EU project 
‘High Profile’, grant agreement number 269356. 

Christoph Kapeller, Robert Prueckl and Christoph Guger are with Guger Technologies OG, Schiedlberg, Austria, Schiedlberg, 4521 Austria 

(corresponding author to provide phone: +43-07251-22240; e-mail: kapeller@gtec.at, prueckl@gtec.at, guger@gtec.at).  
Kyousuke Kamada and Hiroshi Ogawa are with Asahikawa Med. University, Dept. of Neurosurg., Asahikawa, Japan. (e-mail: kamady-

k@umin.ac.jp, a040010@gmail.com). 

Kensuke Kawai and Naoto Kunii are with the The Univ. of Tokyo · Dept. of Neurosurg., Tokyo, Japan. (e-mail: kenkawai-tky@umin.net, 

nkunii45@gmail.com). 

Gerwin Schalk is with the Wadsworth Center, New York State Department of Health, Albany, USA (e-mail: schalk@wadsworth.org). 

 
 

Comparison of ECoG and ECS language mapping with high-density 

electrodes 

Christoph Kapeller, Kyousuke Kamada, Hiroshi Ogawa, Naoto Kunii, Robert Prueckl, Kensuke 

Kawai, Gerwin Schalk, Christoph Guger 

P 


