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Auditory Evoked Responses in the Transverse and Superior Temporal Gyri Recorded by Functional

Magnetic Resonance Imaging

Naoki HIRATA*, Koichi MORI* and Izumi FURUYA*

Functional magnetic resonance imaging (fMRI) generates high intensity noise exceeding 125 dB SPL
(linear, peak), which is not only harmful to the inner ear if unattenuated, but also hinders accurate
measurement of the responses in the auditory cortex. We improved the attenuation of the noise with
custom-made insert tube earphones by more than 30 dB, and placed silent intervals between echo planar
imaging sequences, so that auditory cortical activities, especially in the primary auditory area in the
Heschl gyrus (transverse temporal gyrus) could be properly recorded with 1.5 T fMRI. The sound stimuli
used were 0.25, 1, and 4 kHz band-passed noise and tones at about 80 dB SPL adjusted to be of the same
loudness. The Heschl gyrus was found to respond both to tones and band-passed noise. On the other
hand, the superior temporal gyrus and the planum temporale were much less responsive to tones than to

band-passed noise.
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