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Abstract

Hearing loss is often accompanied by two debilitating disorders, tinnitus, a phantom
ringing sensation and hyperacusis, a condition in which every day sounds are
perceived as intolerably loud or painful. Since tinnitus and hyperacusis are triggered
by cochlear damage, these disorders were assumed to originate in the ear. However,
since cutting the auditory nerve failed to eliminate these symptoms, tinnitus and
hyperacusis are now believed to arise from aberrant neural activity somewhere within
the central nervous system. To identify the neural substrate for these disorders, we
induced finnitus and hyperacusis with salicylate, an otfotoxic drug and used
behavioral, electrophysiological and fMRI techniques to identify the elements of
tinnitus-hyperacusis network. Salicylate depressed the neural output of the cochleq,
but vigorously amplified sound-evoked neural responses in the amygdala, inferior
colliculus, medial geniculate body and auditory cortex. Resting-state fMRI revealed
hyperactivity within a neural network consisting of the inferior colliculus, medial
geniculate body and auditory cortex with side branches linked to the cerebellum,
amygdala and reticular formation. Functional connectivity fMRI analysis revealed
enhanced coupling within the auditory network and between parts of the auditory
network and the cerebellum, reticular formation, amygdala and hippocampus. The
components of this new network can account for the distress, spatial location, arousal
and gating of tinnitus and hyperacusis.
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