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Abstract

Objective: The objective of this study was to quantitatively evaluate the characteristics of electroencephalogram
(EEG) during resting or motor imagery tasks in spinal cord injury (SCI) patients with or without neuropathic
pain and to identify the EEG biomarkers.

Method: The inpatients with SCI from June 1, 2020 to December 30, 2021 in Qilu Hospital of Shandong
University were selected and their pain degree was evaluated by Leeds assessment of neuropathic symptoms
and signs(LANSS). The patients were divided into the patients with pain(PWP) group (n=9) and the patients
without pain(PNP) group (n=9). Nine matched healthy subjects were recruited as a control group(AB). A 64-
channel EEG recording system was used to record the EEG signal at the resting state or motor imagery task
state. The modified S transform is carried out and the obtained data is normalized. The power spectra density
(PSD) of 0 (4—8Hz), a (8—12Hz), B (13—30Hz) bands, and 0/o ratio were calculated respectively. The
difference in EEG signal characteristics among the three groups was compared. The correlation with the
LANSS score was calculated.
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Result: In the PWP group,

nomenon was observed in o, B, and 0 bands in the motor area and premotor area during cue-based motor im-

the event-related desynchronization (ERD)/event-related synchronization (ERS) phe-

agery. The 6/o ratio of multiple channels in the PWP group was significantly higher than those in the PNP
group and AB group (all P<0.05). The PSD values of o and B bands in the PNP group were significantly
higher than those in the PWP group and AB group (all P<0.05),
PWP group and AB group (all P>0.05). In spontaneous and motor imagery-induced EEG,

with no significant difference between the
the PSD in a, 0
band and /o ratio showed significant relevance with LANSS Score in patients with pain (all P<0.05).

Conclusion: The EEG 6/a ratio can be used as a biomarker for neuropathic pain after SCI. It can be used as

an evaluation index of pain severity.
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