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Human emotion perception is a topic of great interest for both cognitive and clinical neuroscience, but its electrophysiological correlates are still poorly understood. 

It is well assessed that neural oscillations represent a fundamental mechanism for enabling coordinated activity during normal brain functioning, and there is evidence that neural synchrony is associated with cognitive functions that require large-scale integration of distributed neural activities, like attention-dependent stimulus selection, working memory and conscious processing of emotional stimuli. In particular, there is a growing evidence that synchronization at various levels of brain system organization represents one of the key mechanisms used by the brain to integrate information processed in multiple specialized local brain regions during cognitive tasks. 

In this contest, particularly interesting is the possibility to use external stimuli (auditory, visual, tactile), able to engage an emotional response. Among stimulus paradigms used to explore emotion perception, music is a complex stimulus able to induce a powerful effect on emotions, feelings, and mood states; in fact, music masterpieces usually evoke defined affective states, and consequently are appropriate to analyze the neural correlates of the emotion perception.

Moreover, on the premise that unconscious information can influence conscious experience and that emotional content is important in amplifying this effect, music can be used as a suitable complex stimulus in order to study responses in patients with severe impairment of consciousness, for which most of the ‘communication channels’ with external environment are strongly impaired.

The present study was aimed at evaluating if advanced methods of signal processing, namely measures of synchronization and indexes based on complex system theory, are a tool suitable to study and quantify electrophysiological changes due to emotional stimuli perception. In particular, our study was aimed at evaluating if different EEG connectivity patterns can be induced by pleasant (consonant) or unpleasant (dissonant) music in patients with severe disorders of consciousness (DOCs) including Vegetative State (VS) and Minimal Conscious State (MCS), compared with healthy subjects.
In the control group, pleasant music induced an increased synchronization, compared with the resting condition, while no changes were caused by the unpleasant stimuli. In the VS group, changes were found only in those patients with the less severe consciousness impairment, according to the clinical assessment performed by appropriate scales. In these patients, stronger synchronization changes were found during the unpleasant music.

Our results show that measures of synchronization can provide new insights into the study of the electrophysiological correlates of emotion perception, indicating that these tools can be used to study patients with DOCs, in whom the issue of objective measures and quantification of the degree of impairment is still an open and unsolved question.

