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•  Transitions from wakefulness to sleep in humans are accompanied by 
dramatic changes in the electroencephalogram (EEG).  

•  The study of brain-injured patients often employs a qualitative EEG 
approach to assessing sleep-related processes.  

•  Here, we employed quantitative EEG (qEEG) methods to identify 
potential biomarkers of sleep recovery after brain injury; specifically, 
power spectra and coherence analyses. 
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Example: 10-second segments of EEG with minimal artifacts were selected for analysis.  

Conclusions 
•  Both patients show significant longitudinal changes in power 

spectra and coherence associated with behavioral recovery and 
metabolic change. 

•  Atypical sleep profiles were observed, namely the intermittent 
disruption of SWS delta waves by sleep spindles (Pt 1) and the 
global presence of aberrant low-frequency oscillations (Pt 2).   

•  An increase in sleep spindling has been proposed as a 
biomarker for functional recovery from stroke, in that it is highly 
correlated with sleep efficiency, improved learning and memory, 
and brain plasticity (Gottselig et al., 2002). In Pt 1, we see 
increased spindle frequencies and a marked increased in inter-
hemispheric coherence at the spindle frequency at ~14 Hz, 
suggestive of a similar recovery process. These findings may 
also be linked to evidence of structural reorganization seen via 
DTI (Voss et al., 2006). 

•  Independent, highly coherent low-frequency oscillations 
dominate the sleep record in 1st visit for Pt 2. The disappearance 
of these oscillations at the 2nd visit may be correlated with 
neurological and behavioral improvements and global increases 
in cerebral metabolism measured by 18FDG-PET. 

•  In both patients, the EEG became more typical of SWS from visit 
1 to visit 2, mirroring the neurological and behavioral 
improvements clinically observed.  

•  Combined qEEG assessment of sleep, MRI and neurobehavioral 
assessments may be used to gauge functional recovery in TBI 
patients.  
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Example: 3-second segments of EEG with minimal artifacts were selected for analysis.  
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