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Brain Structures Differ
between Musicians
and Non-Musicians

Gaser C, Schlaug G

J Neur oscience 2003
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Frontal Lobe

on allenato
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nelle regioni ceref

A
_ Amon y Cgjal, 1914
(Estudios sobre |a degeneration y.regeneration del sistema nervioso)
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|l cervello e piu vasto del cielo
(Emily Dickinson)

“Il numero

di possibili circuiti neuronal
e nell’ ordine di 10 seguito da
ameno un milione di zeri;

le particelle dell’ universo
CONOSCI Uto SoNo circa

10 seguito da 79 zeri”

Gerald Edelman
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* Neuroni che g attivano
contemporaneamente
formano una connessione
privilegiata
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perdono laloro connessione
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Gli stimoli ambientali, come un giardiniere che pota un cespuglio
di rose, selezionano fratutte quelle possibili proprio le connessioni
che risultano piu appropriate a svolgere una determinata funzione.






Increased auditory cortical representation in musicians

Christo Pantev, R Oostenveld, A Engelien, B Ross, LE Roberts & M Hoke

Here we used functional magnetic source imaging to measure cortical
representations in highly skilled musicians (lettersto nature)

amateurs Executed movements nrofessionals

use-dependent functional reorganization
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Figure 2. Images of Pupils Undereatar

The pupil of a Moken child (&) i amallerthan the pupil of a Eurcpean
child {Bl. Both images were taken with infrared light. Scale bars =
4 mm.

Superior Underwater Vision in a Human Population of Sea Gypsies
Anna Gislen, M Dacke, RHH Kroger, M Abrahamsson

Visual training improves underwater vision in children
Anna Gislen, EJ Warrant, M Dacke, RHH Kroger
Vision Research 46 (2006) 3443-3450









READING

DYSLEXIC NONIMPAIRED

Disruption of posterior brain systemsfor reading in children with

developmental dyslexia

Bennett A. Shaywitz, Sally E. Shaywitz, Kenneth R. Pugh, W. Einar Mencl, Robert K. Fulbright,
Pawel Skudlarski, R. Todd Constable, Karen E. Marchione, Jack M. Fletcher, G. Reid Lyon, John C. Gore

(1998-2002)



Dydexia-specific brain activation

“ - |! profile becomes normal following

successful remedial training

';L. & || P.G.Simos, J.M. Fletcher et al

|| Plstic neural changes and reading improvement
= | Caused by audiovisual traiing in

readingrimpaired chidhen

T. Kujala*", K. Karma, R. Ceponien*, . Beitz, P. Turkila®, M. Tervaniemi*, and R, Naatanen*

|
occipitotemporal systems for

'skilled reading in children
after a phonologically-based
intervention

Bennett A. Shaywitz, Sally E.
| Shaywitz et al




Teaching Corrects Dyslexia Pattern By MRI

Before Teaching After Teaching

Controls

Dyslexics

80 hrs (1-2 hrs / day) one-on-one instruction
Phonological Processing & Decoding
Multisensory & Visual Imagery Instruction

Simas, U Texas



Baseline FMRI shows more bilateral
activation with affected hand movement

Affected hand




Do stroke patients recruit different brain areas compared to normal
subjects?
Are task-related brain activations correlated with outcome in patients?
How are task-related brain activations related to outcome?

The functional anatomy of cerebral reorganisation after focal brain injury

Nick S. Ward *, Richard S.J. Frackowiak
Journal of Physiology 99: 425-436,



“Cognition without left hemisphere”

emisfero destro

D’ Alessandro P e M Piccirilli, 2005
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Brain and Language
93: 95-105, 2005

Improved picture naming

In chronic aphasia

after TMS

to part of right Brocas area '

Margaret A Naeser,

Pl Martin, M Nicholas,

EH Baker, H Seekins,

M Kobayashi, H Theoret,
F Fregni, J Maria-Tormos,
J Kurland, KW Dorona,

A Pascual-Leone



Dynamics of language reor ganization after stroke

Dorothee Saur, Rudiger Lange, Annette Baumgaertner, Valeska Schraknepper, Klaus
Willmes, Michel Rijntjes and Cornelius Welller (Aachen, Germany)

Brain 129: 1371-1384, 2006
In the acute phase

[mean: 1.8 days post-stroke (dps)] Studies of speech production
patients' group analysis showed
little early activation
of non-infarcted left-hemispheric depends on slowly evolving
language structures activation changes in the

In the subacute phase left hemisphere.
(mean: 12.1 dps)
a large increase of activation
In the bilateral language network with peak activation in
the right Broca-homologue (BHo) and supplementary motor area (SMA)

In the chronic phase (mean: 321 dps)
a normalization of activation with a re-shift of peak activation to left-
hemispheric language areas

suggest that recovery
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A TMRI study of word retrieval 1in aphasia

D. Perani,®"* S.F. Cappa,® M. Tettamanti,° M. Rosa, P. Scifo,* A. Miozzo,®
A. Basso.' and F. Fazio™*

* Institure of Newroscience and Bloimaging-CN R, Via Olgetting 60, 20032 Milan, Taly
b University Vita-Salute HSR, Milan, Ttaly
“IRCCS H San Raffacle, Milan, Italy
4 Centre de Estudos de Linguagem, Egas Moniz, Hospital de Santa Maria, Lishon, Portugal
® Depariment of Newrology, University of Brescia, Brescia, Iraly
Vinstitute of Newrology, University of Milan, Milan, Ttaly

Accepted 10 September 2002

Abstract

The neural mechanisms underlving recovery of cognitive functions are incompletely understood. Aim of this study was to assess,
using functional magnetic resonance (fMRI1), the pattern of brain activity during covert word retrieval to letter and semantic cues in
five aphasic patients after stroke, in order to assess the modifications of brain function which may be related to recovery. Four out of
five patients had undergone language recovery, according to standard testing, after at least & months of rehabilitation. The cerebral
activation of each patient was evaluated and compared with the activation pattern of normal controls studied with the same fMRI
paradigm. In the patients, the pattern of brain activation was influenced by the site and extent of the lesion, by the degree of recovery
of language, as reflected by task performance outside the scanner, and by task requirements. In the case of word retrieval to letter
cues, a good performance was directly related to the activation in Broca's area, or in the right-sided homologue. On the other hand,
in the case of semantic fluency, the relationship between performance level and activation was less clear-cut, because of extensive
recruitment of frontal areas in patients with defective performance. These findings suggest that the performance in letter fluency 1s
dependent on the integrity of the left inferior frontal cortex, with the participation of the homologous right hemispheric region when
the left inferior frontal cortex is entirely of partially damaged. Semantic fluency, which engages the distributed network of semantic
memory, is also associated with more extensive pattems of cerebral activation, which however appear to reflect retrieval effort rather
than retrieval success.

@ 2003 Elsevier Science (USA). All rights reserved.
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Therapy-related reorganization of language in both hemispheres
of patients with chronic aphasia

Friedemann Pulvermiiller,®* Olaf Hauk,® Katrin Zohsel,”
Bettina Nciningcr._h and Bettina Mohr™®
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CLIMMCAL MELROSCIEMCE MEUROREPORT

Brain—-computer interface using fMRI: spatial
navigation by thoughts

Seung-Schik Yoo,** Ty Fairneny,” Nan-Kuei Chen,' Seh-Eun Choo,* Lawrence P. Panych,' HyunWook

Park,” Soo-Young Lee” and Ferenc A. Jolesz
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A brain- computer interface (BCl) is a way of conveying an indivi- associated with four distinct covert functional tasks were detected
duals thoughts to control computer or electromechanical hard- and subsequently translated into predetermined computer com-
ware. Capitalizing on the ability to characterize brain activity in a mands for moving four directional cursors. The proposed fMRI-
reproducible manner, we explored the passibility of using real-time BCI method allowed volunteer subjects to navigate through a sim-

fMRI to interpret the spatial distribution of brain function as BCI ple 20 maze solely through their thought processes. NeuroReport
commands. Using a high-field (3T) MRl scanner, brain activities 15:000-000 © 2004 Lippincott Williams & Wilkins.

Key words: Biofeed; Cognition; fMRI; Imagery, Mental task; Rehabilitation
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preparation. The second stage is the BCl experiment.

Owerall schematics of the fMRI precedure for the BCL The procedure is split up inte two stages. The first stage is data calibration and subject
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Controlling Robots with the Mind
By Miguel A. L. Nicolelis and John K. Chapin

People may one day be able

NOW, | to command wheelchairs, prosthetics
MOVE TO

laaePd and even paralyzed arms and legs
by "thinking them through" the

motions




La grande bellezza della scienza

Massimo Piccirilli

e che il progresso in essa,

Dal cervello alla mente che sia grande o piccolo,

BRSSO invece di esaurire il soggetto di ricerca,
apre la porta a conoscenze ulteriori e
piu abbondanti,
straripanti di bellezza e utilita

Michel Faraday

Morlacehi Editore
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