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Predicting awakening of unconscious patients with EEG nonlinear analysis’sWU Dongyu, SUN Zhiqgian, KE
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Abstract Objective: To quantify the severity of unconsciousness and investigate the effect in predicting prognosis
of awakening unconscious patients with EEG nonlinear analysis. Method: Thirty —seven unconscious patients with
severe brain trauma or stroke were involved in the study, including twenty—one patients in persistent vegetative
state (PVS), sixteen in minimally conscious state (MCS). All of them were diagnosed as unconsciousness by clinical
and electrophysiological assessment. EEG was recorded under 3 conditions: eyes closed, auditory stimulation and
pain stimulation. EEG nonlinear indices such as Lempel-Ziv complexity(Cx), approximate entropy(ApEn) and cross—
approximate entropy (cross—ApEn) were calculated for all subjects. Glasgow outcome scale (GOS) was used to assess
the prognosis of the subjects during 6 months after admission. Result: EEG nonlinear indexes of PVS group were
significantly lower than that of MCS group for all 3 conditions. Three cases of PVS group and seven cases of MCS
group awoke and their GOS scores rose to 3 during 6 months after admission. There was no statistically significant
difference between awaked and non —awoked patients in assessments of brainstem auditory evoked potential,
somatosensory evoked potential and routine EEG. Under pain stimulation condition, nonlinear indices of awaked
patients increased more significantly than that of non-awaked patients. Conclusion: With EEG nonlinear analysis,
the severity of cerebral cortex suppression in PVS and MCS could be quantitatively measured. EEG nonlinear
indices might have effect in predicting prognosis of awakening of PVS and MCS patients and for unconscious
patients the better response to pain stimulation might mean the better prognosis.
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