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The Application of Intracranial Electrode and cortex electrical stimulation in
epilepsy patients with focal cortical dysplasia located in primary

motor/sensory area*®
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ABSTRACT Objective: To evaluate the role of identification of eloquent cortex and seizure onset zone by intracranial electrode and
cortex electrical stimulation in intractable epilepsy patients with focal cortical dysplasia located in primary motor/ sensory area of the
brain. Methods: There were 11 intractable epilepsy patients with focal cortical dysplasia. Cortical dysplasia area located closely to the
primary motor/sensory area and showed a close relationship with seizure onset zone by presurgical evaluation with scalp EEG, MRI or
PET. Subdural electrodes were implanted on cortical surface by craniotomy. Intracranial EEG monitoring and cortical stimulation was
performed after the operation. The epileptogenic zone was resected according to the results of intracranial EEG monitoring and cortical
stimulation. Results: The cortical dysplasia areas were located on the left cerebral hemisphere in 3 patients and were located on the right
cerebral hemisphere in 8 patients. All of the 11 patients had eloquent cortex variations in different degrees. In 7 patients whose seizure
onset zone were overlapping with the primary motor/sensory area, 5 patients whose seizure onset zone overlapped with the primary
sensory area accepted complete resections of the seizure onset zone including a part of the sensory area overlapped with seizure onset
zone, and 2 patients whose seizure onset zone overlapped with the primary motor area accepted partial resections of the seizure onset
zone besides the overlapping area. The other 4 patients whose seizure onset zones were isolated from the functional cortex accepted
complete resection of the seizure onset zone. After the surgery, 6 patients were seizure free, 2 patients had a 90 % reduction of seizure
onset frequency. In 1 patient, the surgery had no seizure control effect. Only 2 patients had partially loss of sensation, but their daily lives
were not significantly affected. Conclusion: In intractable epilepsy patients with focal cortical dysplasia closely related to the eloquent
cortex, the variations of eloquent cortex were common. The application of intracranial electrical monitoring and cortical electrical
stimulation can precisely identify the variations and identify the relationship between eloquent area and seizure onset zone, so it can be an
useful tool in directing the resection and avoiding damagement of the eloquent cortex.
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A. MRI
C. X ,

; B. PET ;

Figl A MRI showed focal encephalatrophy and gliosis at right parietal cortex and occipital lobe(focal cortical dysplasia);
B PET examination showed low metabolism area at right cerebral hemisphere especially right parietal cortex and occipital lobe;

C Radiograph after the implantation of subdural electrode.
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Fig2 The result of scalp EEG at the initiative step of seizure

onset showed slight preponderance at right parietal cortex.
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Fig 4 A The intracranial electrode were put at right parietal
cortex and occipital lobe to cover the area of focal cortical
dysplasia; B The application of subdural electrical monitoring and
cortex electrical stimulation showed seizure onset zone were at the
same place with the area of focal cortical dysplasia and there were

variations of the function foci at the primary motor/sensory area.
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Fig3 The result of sudural electrical monitoring after the
implantation of intracranial electrode showed seizure onset zone
located at right parietal cortex and occipital lobe(focal cortical

dysplasia) . > >
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