Relevance of electroencephalographic (EEG) responses for assessing auditory cortical function in humans and monkeys
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   While evoked potentials are capable of probing cortical physiology at high temporal resolution, it is uncertain whether they are optimal indices of auditory cortical organization. Averaging procedures maximize phase-locked activity within lower frequency bands at the expense of non-phase-locked activity within higher frequency gamma bands (> 30 Hz). Thus, a central goal of this study was to compare the relative sensitivity and specificity of EEG responses within different frequency bands in primate A1 and to illustrate translational relevance of these responses for assessing human auditory cortical function.
   Presentation of best frequency tones increased EEG power across the range of frequencies examined (4-290 Hz) in monkey A1.  The largest relative increases in power occurred at very high gamma bands (130-210 Hz). Power increases at frequencies from 30-210 Hz were more reliable than power increases in lower frequency bands, and were better correlated with the tonotopic organization than power increases in lower frequency bands.  Intracranial recordings from human auditory cortex revealed large amplitude increases in high gamma power similar to that seen in the monkey.  These increases persisted for a more prolonged period than increases in low frequencies.  Later increases in high gamma occurred in surrounding cortical areas, suggesting that they may be a valuable tool for examining informational flow in auditory cortex. 
   These findings highlight the value of examining high frequency EEG components in exploring the functional organization of auditory cortex. Full details of the primate study are available (Steinschneider et al., Cerebral Cortex, 2007). 
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