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Summary

Effectiveness of electrocorticography for brain functional mapping
Hiroshi Ogawa® ,Ayaka Shirata? ,Yumiko Nakao? ,

Monndo Yoshizawa? , Shigeru Chiba?, Kyousuke Kamada"

1) Department of Neurosurgery, Asahikawa medical university
2) Department of Psychiatry, Asahikawa medical university

Electrocorticography (ECoG) is useful for epilepsy diagnosis. ECoG signals are four times
higher than electroencephalography (EEG) signals, and ECoG detects high-frequency
waves (>60Hz) . In particular, task-related high gamma activity (HGA, 60-170 Hz) is
believed to reflect brain function. In this report, we attempted to utilize HGA for epilepsy
diagnosis including focus detection and functional mapping. Twoepilepsy patients participated
in this, study. We implanted subdural grids to detect a seizure focus in detail. After
implantation, ECoG of patients was measured in a monitoring room until a seizure occurred
at least two times to confirm reproducibility. The seizure data were analyzed using the
MATLAB 2012a program. After this analysis,we created a colored HGA map and marked
epileptogenic activities on the grids of a three-dimensional modified brain surface. This
mapping allowed us to detect the seizure focus and the spread of the epileptogenic activities
more easily. than the conventional method. Regarding functional mapping, task-related HGA
real-time mapping allowed us to detect the hand motor area in real time, and the result was
consistent with that of electrocortical stimulation (ECS) mapping. Moreover, the total duration
of HGA mapping was much shorter than that of ECS mapping withoutseizures. Thus, HGA was
considerably useful for identifying the epilepsy focus, and HGA real-time functional mapping
has the potential to be used as an alternative to ECS mapping.

Key Words: epilepsy surgery, electrocorticoicography, electrocortical stimulation, high gamma
activity, functional mapping

Abbreviations
ECoG: Electrocorticography, EEG:Electroencephalogram, HGA: High gamma activity,ECS:
Electrocortical stimulation, MRI:Magnetic resonance imaging, CT: Computed tomography
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