Preattentive auditory processing in professional musicians versus non-musicians — an fMRI study

M. Herdener', C. C. Hilit?, F. Di Salle’, B. Habermeyer*, M. Klarhoefer®, C. Boller’, P. Schneider®, K. Scheffler®, S. Wetzel’, E. Seifritz"*, and K. Cattapan-
Ludewig”

'University Hospital of Clinical Psychiatry, University of Bern, Bern, -, Switzerland, *Psychiatric Outpatient Department, University Hospital Bern, Bern, -,
Switzerland, 3Department of Neuroscience, University of Pisa, Pisa, -, Italy, 4Department of Psychiatry, University of Basel, Basel, -, Switzerland, SMR-Physics, Dep.
Med. Radiology, University of Basel, Basel, -, Switzerland, *Department of Neurology, University Hospital Heidelberg, Heidelberg, -, Germany, "Department of
Medical Radiology, University Hospial Basel, Basel, -, Switzerland

Introduction

The brain of musicians represents an interesting experimental model to investigate neuroplasticity. We investigated professional
musicians using a mismatch paradigm measuring automatic encoding of deviant rhythms. The aims of this pilot study are: Which are
the most usable stimuli to examine the temporal precision of acoustic perception using fMRI? Which brain areas are involved in the
automatic detection of acoustic deviants? Do music experts show differences in preattentive auditory processing compared to musical
laypersons?

Methods Fig.
We recruited 7 professional musicians (all experts in the field of ear-training) |
and 7 non-musicians, matched by age, gender, and handedness. In an fMRI- |
scanner, the participants were exposed to an acoustic temporal mismatch
paradigm. Sine tones were presented with a standard stimulus onset |
asynchrony (SOA) of 150 ms. Deviant shorter SOAs with three different levels |
of deviance (142, 130 and 100 ms) occurred every 16 - 20 seconds (Fig. 1).

Each deviant condition was repeated 12 times in a pseudorandomized order. The subjects were instructed to watch a silent movie and
to ignore the presented sounds. The fMRI data were acquired on a 1.5 T standard clinical MRI scanner (Siemens, Espree). The
variances of all image time series were estimated voxel-wise according to a random effects convolution-based general linear model
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induces BOLD activity in left anterior hippocampus whereas non- ]
musicians do not show a mismatch response in this region (Fig. 3).

Conclusion

Our data suggest that superiority in preattentive auditory processing of musicians is based on differences in second-order mismatch
detection represented by differential activation of left anterior hippocampus and not due to discriminative temporal mismatch
representation in auditory cortices. The anterior hippocampus has been previously suggested to act as a mismatch detector by
comparing stored pattern representations and actual sensory input (Strange, 2001). This function might be enhanced in musicians due
to neuroplastic changes after extensive training.
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