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Localization of brain injuries in vegetative and minimally conscious
patients using symmetric electrode EEG analysis
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We propose a new method of EEG analysis for identifying brain injuries. Specifically, we used symmetric electrode patterns to
investigate correlations between characteristic EEG parameters and brain injured areas. Twenty-five subjects (11 patients with injuries
in the left hemisphere and 14 patients with injuries in the right hemisphere) in vegetative and minimally conscious states resulting from
traumatic brain injury were involved in the study, along with 8 healthy controls. First, we examined the power spectral ratio of the
low-frequency (d+60) and high-frequency (a+f) bands, as well as the approximate entropy of each subject’s EEG in a quiet state. This
was done to calculate the characteristic parameter ratios of the symmetric electrodes. Second, the characteristic parameter ratios of
different brain areas were quantitatively analyzed to identify the brain injured areas. Finally, the identification results were compared
to CT images. Results indicated that the characteristic parameter ratios between injured and uninjured brain areas were significantly
different (P<0.05), and that the brain injured areas identified by our EEG analysis method were consistent with that of the CT data.
Thus, we suggest that our proposed method has great clinical potential for the convenient and reliable identification of brain injuries.
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