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A Background

A Study 1 Evidence for Traininbpduced Plasticity in Multisensory Brain Structures: An MEG
Study.Paraskevopoulos, E., Kuchenbuch, A., Herholz, S. C., & Pa(2éd,2JPLoSONE
7(5), e36534.

A Study2: Musicalexpertise induces audigisual integration of abstract congruency rules.
Paraskevopoulos, E., Kuchenbuch, A., Herholz, S. C., & Pa(éi,2Journal of
Neuroscience32(50), 1819618203

A Study 3:Multisensory integration during shoterm music reading training enhances both
uni- and multisensory cortical processirigaraskevopoulos, E., Kuchenbuch, A., Herholz, S. C.
& Pantev, C(2013)Journal of cognitive neuroscien&ibmitted

A General Conclusion



B Audiovisual integration: Cortical plasticity effects

Institute for

“eziz induced by short and long term musical training

A Multisensoryintegration

T Traditional view:

A each modality initially process information independently, with sensory integration
occurring at a later stage of processing in different association areas of the brain
(Treismarand Gelade 198Q.

I Early results contradicting this idea
A (Spinelj 1968 dzZRA G2 NB A LISOATAOAGE Ay OF0Qa OAa
A (Morrell, 1972)3A adzl € &aeadSYQa OASg 2F | 02dzad A0

I Later studieghallenge this view in multiple ways:

A superiorcolliculus cells integrate combinations of visual, auditory and somatosensory
inputs in spatial map&stein and Meredith, 1993)

A Multisensory integration in Vaf blind subjects witlbraille readingSadatoet al., 1996)
A Visual speech stimuli activates &dekkolzaet al., 2005)
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A Multisensory plasticitand musicians
I Musical training is a multisensory process =

I musicalraining shapeshe cortexin both functional and
structurallevels(a Ny, i & (1 Sy, &M f/ @005 Pantev,
Engelien, Candia, & Elbe?001])

Motor cortex

I musical training has been showndffect multisensory ﬁ O
integration: \
A narrowing the temporal window cudiovisuaintegration b N
(Petriniet al., 2009{.ee &Noppeney201])
A affecting white matter tracts that correlate with ’

multisensory integrationBengtssoret al., 2005; Wan and @
Schlaug2010) | /

I Music constitutes an important model for the study of S

training effects Iin mumsensory plaStICIty ZatorreRJ. Music, the food of neuroscience
Nature 2005;434(7031):315.
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A Multisensory learning

I Three main models have been proposed as explanation for plasticity induced by multisensc
learning

I Where does multisensory learning (plasticity) Az s ey i
occur?(Shams &eits 2008) - s 2
A Theuni-sensory regions? .
A the interconnection of theini-sensory —
cortices? - -
A specific multisensory regions? - - LY : :

TRENDS in Cognitive Sciences
Shams, L., & Seitz, A. R. (2008). Benefits of multisens
learning Trends in cognitive sciencd2(11), 41%7.
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A MEG measurements of 24 non
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Multisensory plasticity

BESA preprocessingindividual LORETA imaggsall conditions
I Direct computation of magnetic flux distribution in the complete cortex
I Main criterion smoothness of the solution

Comparison with SPM in 2 X 2 flexible factorial designs
I One for each modality (audiasual, auditory, visual)

I Condition(pre, post)X Group (musicians, nanusicians)
A Condition effect #raining effect
A Condition X Group effect = difference between the groups irtréiaing

One sample-test for each modality to reveal the sources of each MMN

ThresholdAlphaSintorrected at p < 0.001 by taking into account peak voxel
significance (threshold p < 0.005 uncorrected) and cluster size (threshold size
>172 voxels
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A this effect can influence only a
functionally multisensory region

if the training affected the interconnection of the
unisensoryregions, the audiovisual MMN would
not be differently affected by the two types of
training

if the training affected theinisensorystructures

and the interconnection of them, thenisensory
MMNs would be differently affected by the two
types of training
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Induced by short and long term musical training

A training effects on the audiovisual MMN revealed that the audieisuat

somatosensory training was more beneficial to the resulting plasticity than
the auditoryvisualone.

the functional module trained was affected by all 3 differemtdalities
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Musical expertise inducesudiovisualntegration of abstract
congruency rules
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A Thegoal of thethis studyis to investigate the influence of losigrm musical training on
multisensory processing. We usathgnetoencephalographfMEG) to study the integration
of auditory and visual stimuli when the congruencyi(mongruity)of the stimuli does not
rely on physical characteristics of the stimulation, such as temporal synchronization (Lee &
Noppeney 2011), but on an abstract convention such as the rule behind musical reading:

A aldKS KAITIKSNI KA I KA (KOKI K2SINJ GIKKSS dLRyai A2y 2 F

A Our hypothesis was that musicians will show stronger activation in an -atiglialincongruity
response and that this response will be differentiated fram-sensory MMNSs revealing an
enhanced responsiveness in a genuine awdsoial process, which would indicate plasticity
effects of musical training on multisensory processing.
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A MEG
I Multi-feature MMN paradigm

I Combination of audiovisual congruent, audiovisual incongruent, auditory mismatch and
visual mismatch condition in one run

A Behavioral
I Button pressings aftezachtrial

AudioVisual Standard  Audio-Visual Deviant Auditory Deviant Visual Deviant
Congruent Incongruent Timbre Color
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A Besa pre- processing, LORETA images of all conditions
I Standard, and all deviants
I Latency: 13a70ms

A Comparison with SPM in 2 X 2 flexible factorial designs
I One for each modality (audiasual, auditory, visual)
I Condition (standard, deviant) X Group (musicians-musicians)

A Condition effect = Mismatch response

A Condition X Group effect = difference between the groups in the mismatch
response
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A Behavioral results (button pressings):

I Both musicians and nemusicians scored significantly higher than the chance
level as discriminability index d prime showed:

A musicians audiovisual condition: 2.83 (t(14) = 33.28; p < .000); auditory condition:
3.71 (t(14) = 12.17; p < .000); visual condition (t(14) = 16.57; p < .000);

A Non-musicians audiovisual condition: 1.95 (t(14) = 8.5; p < .000); auditory
condition: 2.97 (t(14) = 10.7; p < .000); visual condition: 3.95 (t(14) = 16.82; p <
.000)].

A Comparison A 23 mixed model ANOVA revealed a main effect of modality
[F(2,27)=56.08 p < .000], and an interaction of grBupodality [F(2,27)=3.56 p <
.05]. Posthoc comparisons revealed that musicians scored significantly higher than
non-musicians only in the audiasual modality [t(28) = 3.56; p < .J01

T Indicated that the task was not too difficult for the non musicians
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