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Abstract:  Objective To investigate the electroencephalography (EEG) characteristics of focal epileptic seizures and
their association with drug resistance. Methods A total of 86 patients with focal epilepsy who were admitted to Beijing
Longfu Hospital from January 2020 to April 2023 were enrolled as subjects, with an age of 20-80 years and a mean age of
59.37+5.63 years. The patients were divided into drug resistance group with 52 patients and good response group with 34
patients, and 45 healthy volunteers were enrolled as control group. EEG waveform characteristics of epileptic seizures were
observed, as well as the temporal distribution and linear characteristics of different stages of seizures. The Pearson
correlation coefficient was used to evaluate the degree of synchronization between EEG leads. The three groups were
compared in terms of baseline data and EEG network parameters of each frequency band, and the P-value connection map

of brain network was drawn to analyze the association between EEG and drug resistance in patients. Results At the
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sampling rate of 0.5-60 Hz, spikes were the most typical epileptic discharge on the EEG of patients with epilepsy; at the
sampling rate of 250 Hz, 190 s EEG time-domain waveforms were sampled in the interictal, preictal, and ictal periods of
epilepsy, and it was found that the number of spikes showed a trend of dynamic phase change with the transition of epilepsy
and gradually increased with the advance of epilepsy. There was a significant difference in lead synchronization between the
interictal period and the ictal period, and compared with the interictal period, there was an increase in the number of
strongly correlated channels the ictal period. Comparison of baseline data between the control group, the drug resistance
group, and the good response group showed that compared with the good response group, the drug resistance group had a
significantly longer course of disease, a significantly higher frequency of seizures, and a significantly higher number of
types of previously used drugs (P<0.05). In 8 band and B band, there were significant differences in clustering coefficient,
characteristic path length, global efficiency, and local efficiency between the three groups (P<0.05) ; in a band, there
were significant differences in characteristic path length and global efficiency between the three groups (P<0.05). For each
frequency band between the good response group and the drug resistance group, the short-range connection was enhanced in
the frontal head and temporal regions of the drug resistance group. Between the drug resistance group and the control group,
the long-range connection in the frontal head of the drug resistance group was enhanced in the B band, and the short-range
connection in the frontal head of the drug resistance group was enhanced in the 8 band, 6 band, and « band; the short-
range connection in the posterior head of the drug resistance group was weakened across all frequency bands. Between the
good response group and the control group, the long-range connection in the frontal head of the good response group was
enhanced in the 8 band, and the short-range connection in the posterior head of the good response group was weakened
across all frequency bands. Conclusions EEG signal feature analysis can effectively identify the stage of seizure.
Compared with the control group and the good response group, the drug resistance group shows significant changes in the
properties and topology of the brain network. Forehead brain network connectivity is enhanced in the drug resistance group.
The research on EEG network can help identify drug resistance in focal epilepsy.
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