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Abstract

Disorders of consciousness (DoC) are a prevalent clinical outcome after severe brain injury. Accu-
rate assessment and prognostic prediction of DoC remain core challenges in neurocritical care.
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Sleep electroencephalography (EEG) connectomics characterizes the functional coupling across
brain regions based on EEG signals, revealing dynamic remodeling patterns of cerebral neural net-
works, and has become a powerful tool for exploring the pathological mechanisms and prognostic
evaluation of DoC. In recent years, multimodal fusion techniques that integrate multidimensional
data from EEG, functional near-infrared spectroscopy (fNIRS), positron emission tomography (PET),
and functional magnetic resonance imaging (fMRI) have substantially improved the accuracy of con-
sciousness stratification and prognostic prediction for DoC patients. This paper systematically re-
views the fundamental principles of sleep EEG connectomics and its research progress in DoC stud-
ies, emphasizes the innovative value of multimodal fusion strategies, and discusses existing meth-
odological controversies, ethical challenges, and future research prospects.
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R, SRR XSS, PR ARAS MRJZE T B R JE I o R B AR AT A 0L . 36T RO
(R 2R S 3 ) B LR TR X 2 R &2 A 3 AUC 3£ 0.81~0.98. Mouthon Z5[2] & BILJLF#E DoC H Ti -8 ik
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DoC [AIFEREILG, B 2 5 BRHL I (1) 25 2 20 Bl o0
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ZRSRGHARE S AR FRME GRS, RERFT DoC W 7Lk 4 (M2 1). Wang %5[4]
KA EEh R AL D F 205 EEG Al fNIRS #0#E, ZHASEIAX HC. MCS 1 VS (1435 AUC
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7£ DoC A FiH, MERR I FEZEREAH () N 22 7 1 MF IR 1 23 B 381 5 = 1000 R i A8« AR 78 % B, DoC &
H I MENR S AL 2500, IR R R . GT ORI S5 [8]. Yu SE[9] K I tDCS AI i A VS i i
AR 2544, A BEEHIGIN ] NREM 2 B[R], HLBERRZS 0055 5 beta #lBt EEG )% & IE4H K . Raveendran
(1015 T 3h & HAHSC I EEG ThRER AT K I, R1E L2 AH ISR IR A7 37 5 $5 H ) 4H & 4 ik 7 sk
WX 2 H VRS 2 7028, HERIZRIL 96.9%, & WA REAR N HL 1 220 LRl DoC 2 Rl il 5 1Ak 1Y) %L
TH.

Table 1. Methodological comparison of key literature in DoC research using sleep EEG connectivity group
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