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Imaging Cognition II: An Empirical Review of
275 PET and fMRI Studies

Roberto Cabeza
University of Alberta

Lars Nyberg

Umea University, Sweden

© 2000 Massachusetts Institute of Technology

Jowrnal of Cognitive Newroscience 12:1, pp. 1—47
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La correlazione tra frequenza del ritmo alfa all’'EEG e rCBF in volontari sani
mostra un network di aree cerebrali associate con la modulazione

dell’attenzione e la prontezza della risposta a stimoli esterni, cruciali per
|'esecuzione del test

Maggiore frequenza ritmo alfa basale ===» migliore performance
nell’esecuzione del task === ridotta risposta del r CBF allo stimolo
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PET, Locomozione reale: attivazione corteccia

motoria primaria e somatosensitiva

fMRI, Locomozione immaginata: corteccia
motoria supplementare e gangli della base
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A Simultaneous EEG and Transcranial Doppler
Technique to Investigate the Neurovascular
Coupling in the Human Visual Cortex

B. Rosengarten M. Kaps

Department of Neurology, Justus-Liebig University of Giessen, Giessen, Germany
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Doppler transcranico
funzionale (fTCD)

- Monitoraggio continuo, simultaneo e bilaterale
delle velocita di flusso sulle arterie cerebrali
durante stimolazioni specifiche

- Misura indiretta delle variazioni di perfusione
cerebrale correlati all” attivazione neuronale

- Alta risoluzione temporale
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The investigation of functional brain lateralization by transcranial
Doppler sonography

Michael Deppe,® E. Bemnd Ringelstein, and Stefan Knecht
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Fig. 23. Correlation between lateralization by fMRI and fTCD (r = 0.95)
(Deppe et al., 1998).
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The investigation of functional brain lateralization by transcranial
Doppler sonography

Michael Deppe,® E. Bemnd Ringelstein, and Stefan Knecht
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Fig. 21. Laterality indices of 10 repetitive examinations on the same
subject. The ordinate represents the Lls (from Knecht et al., 1998b.)
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Clinical study

Music and cerebral hemodynamics

M. Marineni, Enrico Grassi, 5. Latorraca, A. Caruso, 5. Sorbi

Meurosonalogy Laboratory, Department of Neurskgeal and Paychiaine Sciences, University of Flarence, Florence, Italy

Summary Previous studies parformad by posiron amission tomagraphy and Transcranial Doppler (TCD) found a different cerabral activation
during musical stimull in musicians compared 1o non-musicians. The aim of our study is to evaluate by means of TCD, pessible differant
pattarn of cerabral activation during the performance of different musical tasks in musicians, non-musicians and lyrical singers. Qur findings
show a left hemisphenic activation in musicians and a ight one in non-musicians. Preliminary data on yrcal singers activation patterns nead
further confimmation with a langer population. These data could be related to a diferent approach to music listening in musicians (analytical)
and non-musicians who are suppcsad to have an emotional approach to music, © 2000 Harcourt Publishers Ltd

Keywords: trascranial Doppler ultrasonogrophy, hemisphenc lateralization, melody percaption, melady recognition, carebral hemodynamics
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Clinical study

Music and cerebral he%ndynamics

M. Marinoni, Enrico Grassi, S. Latorraca, A. Caruso, 8. Sorbi

Meuvrosonology Laboratory, Department of Neurological and Fsychiairic Sciences, University of Florence, Florence, taly
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Cerebral Hemodynamic Lateralization During Memory Tasks
As Assessed By Functional Transcranial Doppler Sonography:
Effects Of Gender And Healthy Aging
Cortex, in press

e Rard Text 1
XX as
Al A
3 @ RD.
S o eOL roL
eGF rGF
Rest phase (Rp) Rp Rp Rp
10min 20sec 10sec 20seZ2min 8sec 10sec ec8s 2min 20sec 2min 20sec

Text 1: Thedining room was a large room, with dark wood paneling all sides. A massive fireplace with a huge mirror above wasin the
right corner; in front of it therewere three carved chairscovered in red damask. An oval crystal tray with small gold ornamentson both
handles sat on a bright and heavy table, in the middle of theroom.

Text 2: 1) A bartender preparestwo cups of coffeein 31 seconds. How many seconds does he need to prepar e a dozen?
2) A sweater costs 60 euros, itspriceisreduced by 15% on sale. How much doesit cost now?

Popolazione di studio: 70 volontari sani
35M 35 F 21-40 anni (n=35) 41-60 anni (n=35)



Cerebral Hemodynamic L ateralization During Memory Tasks As Assessed
By Functional Transcranial Doppler Sonography: Effects Of Gender And Healthy Aging
Cortex, in press

Risultati: Indici di L ateralizzazione

RGF RGF oL oL RD AS
enc rec enc rec

Il task “localizzione di oggetti OL” lateralizza a destra (compito preval visivo)
Il task “descrizione di ambienti RD” lateralizza a sinistra (compito preval. semantico)



Conclusioni (1)

Attivazione DX Attivazione SX

Test Test di Test di Test

Geometrico memoria memoria Matematico
visuospaziale verbale




Cerebral Hemodynamic L ater alization During Memory Tasks As Assessed

By Functional Transcranial Doppler Sonography: Effects Of Gender And Healthy Aging
Cortex, in press

Localizzazione di oggetti (OL)

W Young
@ Old

Encoding Recall

Stesso livello di prestazione nei due gruppi
| giovani lateralizzano a destra (compito visuospaziale)

| non giovani,a parita di prestazione,si attivano bilateralmente
(compito visuospaziale e verbale)



Cerebral Hemodynamic Lateralization During Memory Tasks As Assessed By
Functional Transcranial Doppler Sonography: Effects Of Gender And Healthy Aging
Cortex, in press

utilizzo da parte dei meno giovani di un meccanismo di compenso attraverso I'utilizzo
di circuiti normalmente non coinvolti



Conclusioni

Benche notoriamente la
performance cognitiva si riduca
all’aumentare dell’eta, la
performance viene raggiunta
con una differente allocazione

delle risorse



Riserva Cognitiva

Capacita di far fronte all'invecchiamento
neuronale e al danno cerebrale riducendo
I'entita della compromissione cognitiva
(Stern et al., 2002)

Determinata sia geneticamente che da processi
acquisiti

Attinente a fenomeni cerebrali (densita sinaptica) e
cognitivi (capacita di utilizzare strategie cognitive
alternative)

Correlata al livello di scolarita, all’'occupazione,
all’intelligenza premorbosa, alle attivita del tempo

libero
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Special issue: Research report

Age differences in prefontal recruitment during verbal
working memory maintenance depend on memory load

Katherine A. Cappell, Leon Gmeindl and Patricia A. Reuter-Lorenz”

Departrment of Paychology, University of Michigan, East Hall, Ann Arbor, M, USA

Con I'aumentare dell’eta si attua una rioorganizzazione e
ridistribuzione delle risorse neuronali

CRUNCH Compensation-Related Utilization Of
Neural Circuits Hypothesis



