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EEG correlates of seizure without awareness and depression
in patients with epilepsy: A secondary analysis of a 2022
study on EEG correlates of quality of life

Epilepsy is a neurological disorder characterized by the unpredictable

occurrence of seizures. Despite treatment with antiseizure medicine

(ASM), some patients still experience uncontrolled seizures. We

previously reported that seizures without awareness and depression

affect the quality of life (QOL) of patients with epilepsy.1 Then, in

2022, we investigated electroencephalography (EEG) correlates of

QOL in patients with seizure without awareness and depression.2

The present study is a secondary analysis based on that 2022 report.2

Study 1

We investigated the EEG regions associated with seizure

without awareness (focal impaired awareness seizure, focal to

bilateral tonic–clonic seizure, and generalized tonic–clonic sei-

zure), depression, and depression with the interval from seizure

without awareness to EEG examination (depression with EEG

interval). The sample entropy2 of the EEG data (SampEn EEG) was

calculated and the effects were examined by four machine learning

methods (Tables S1–S11). We then identified the bilateral CP and

FzCz EEG regions for seizure without awareness and depression,

and the FzCz EEG region for depression with EEG interval

(Tables 1 and S12; Data S1).

Study 2

Nine new patients with epilepsy were added along with the

patients from our 2022 report1 (Table S13). We then investigated

whether the EEG regions confirmed in Study 1 were effective using

similar methods to Study 1 in all 72 patients. When calculating

SampEn (N, m, r), the parameter m = 2 is typically used as the length

of the template.3 In Study 2, m = 2–12 was also investigated

(Tables S14–S25). As a result, we identified that the SampEn EEG of

the non‐smoothing filter, high‐cut filter (30 Hz), and time constant

(0.3 s) were effective for seizure without awareness in the bilateral

CP and FzCz, as well as that of Savitzky–Golay filter, high‐cut filter

(15 Hz), and time constant (0.1 s) for depression in patients with

epilepsy. To our knowledge, this study was the first to report that the

brain region of the bilateral CP and FzCz was associated with not only

seizure without awareness, but also depression, and that EEG find-

ings showed significantly different characteristics from each other

(Tables S26–S28). The detailed methods and results are shown

in Data S1.

An 18F‐FDG‐PET study of patients with temporal lobe epilepsy

with seizure‐impaired awareness showed hypermetabolism in the

cortical and subcortical network, and although our scalp EEG study

cannot directly be compared with that 18F‐FDG‐PET study,4 our

findings indicate that the EEG regions of the bilateral CP and FzCz are

associated with thalamocortical function. As there are reportedly

changes other than interictal epileptiform discharges in EEG signals

embodying seizure propensity,5 the EEG in the present study in the

interictal state without any epileptic or paroxysmal discharges dem-

onstrated the propensity of seizure without awareness in the bilateral

CP and FzCz. Furthermore, we previously found that the SampEn

EEG in the frontal and frontal–temporal EEG regions changed before

and after psychosis in patients with epilepsy.6 We can therefore

hypothesize that these clustered EEG regions, in association with

seizure without awareness, depression, psychosis, and QOL, mutually

change and function as state markers. The changes in these state

markers may reflect therapeutic status more accurately. However,

the sample sizes in our present and previous studies were relatively

small, and thus, the results cannot be generalized. Further studies are

needed to elucidate the differences between brain functions and

these EEG regions in line with the complex networks in patients

with epilepsy.7
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