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Localization of the Epileptogenic Zone Based on Multichannel
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Abstract: Epilepsy is a common neurological disorder, and patients with refractory epilepsy often require resective
surgery to eliminate the epileptogenic zone (EZ) . Localizing the EZ is a crucial step in preoperative evaluation. Given
that single-channel features may not fully capture the complex dynamics of epileptic seizures, this study proposed an
algorithm that integrated multichannel static-dynamic brain functional network features for EZ localization. Initially,

the amplitude envelope correlation between the seizure and non-seizure channels was calculated to construct the
epileptic brain functional network. Next, the dynamic-static brain functional network features were extracted by
calculating degree centrality and eigenvector centrality for the static-network, as well as temporal correlation for the
dynamic brain network. Finally, the dynamic-static network features were combined and used as input to a support
vector machine (SVM) classifier for EZ localization. The stereotactic electroencephalogram (SEEG) data of 13
epilepsy patients demonstrated that eigenvector centrality was more effective than degree centrality in extracting static

features that distinguish between the seizure and nonseizure channels and achieved better classification performance in
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EZ localization. By integrating eigenvector centrality and temporal correlation features as inputs to the SVM

classifier, the proposed approach achieved accurate EZ localization, with an accuracy of 90.2%, outperforming

models using individual features. Additionally, the approach was validated on data from a randomly selected

patient, revealing that the predicted EZ closely matched the clinically identified and surgically resected region. The

proposed algorithm improves the accuracy of EZ localization and enhances its generalization ability, thereby

providing an effective auxiliary tool for clinical epilepsy treatment.

Keywords: epileptogenic zone localization; stereotactic electroencephalogram (SEEG) ; brain functional network;

eigenvector centrality; temporal correlation; machine learning
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Fig.4 Epileptogenic zone localization performance of degree centrality
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Fig.6 Epileptogenic zone localization performance of temporal correlation
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Tab.1 Recognition performance of epileptogenic channel by different classifiers based on degree centrality %
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Tab.2 Recognation performance of epileptogenic channel by different classifiers based on eigenvector centrality %
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Fig.7 Recognition results of epileptogenic zone localization algorithm based on eigenvector centrality
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Fig.8 Recognition results of epileptogenic zone localiza-
tion algorithm based on temporal correction
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