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Abstract

The lateral prefrontal cortex (LPFC) has been shown to be involved in executive control
of goal-directed behaviour, including attention. More recently, some studies have provided
evidence that selective attention relies on distinct facilitatory and inhibitory mechanisms.
To better dissociate these facilitatory and inhibitory mechanisms, we investigated the role
of the LPFC in auditory selective attention. We added to a classic dichotic paradigm a
neutral condition in which attention was equally distributed to all sounds. Participants
heard standard and deviant sounds in each ear, and had to detect deviants in the right
or left ear, or binaural targets (neutral condition). We recorded scalp EEG signal in 9
patients with unilateral LPFC lesion and 9 matched controls. We compared event-related
potentials (ERPs) to the same standard sounds when they were attended, ignored or in
the neutral condition. In control subjects, we found that ERPs to attended sounds were
enhanced from 150 ms to 250 ms relative to the neutral condition; whereas ERPs to ignored
sounds were reduced from 250 ms up to 400 ms. In patients with unilateral LPFC lesions,
we observed that the facilitatory component was reduced with the most prominent decreases
when sounds were presented in the contro-lesional ear, over the lesioned hemisphere. On
the contrary, the inhibitory ERP component was not altered. These results show that the
lateral PFC is specifically involved in the control of facilitatory mechanisms and not late
inhibitory processes during auditory attention selection, providing evidence that independent
facilitatory and inhibitory mechanisms support auditory selective attention.
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