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La neuropsicologia come scienza



http://www.spock.com/picture_frame/1e5e7we4ad141e7a

Lo studio scientifico del rapporto tra mente e cervello
e stato per decenni identificato con la neuropsicologia

Strumento privilegiato era lo studio dei pazienti

affetti da patologie del sistema nervoso

Negli ultimi anni, lo sviluppo di altre metodologie
(come I'imaging) hanno portato alla ridefinizione del
campo come « neuroscienze cognitive ». In questo
senso, la neuropsicologia ne rappresenta un settore
specifico (studio dei pazienti)
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11 campo delle neuroscienze cognitive & per
definizione interdisciplinare. Vi fanno riferimento:

* Neurobiologi
* Neurologi

* Psicologi

* Linguisti

* Filosofi

* Psichiatri

* Informatici

* Fisici
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a tradizione medica: la medicina
sperimentale

“@ quello che pensiamo di sapere gia
che ci impedisce di imparare”

CLAUDE BERNARD

wellcome Institute Library, London

(1813-1878)



(1794-1867)



http://en.wikipedia.org/wiki/Image:Pierre_flourens.jpeg

A part of the convexity of the hemisphere of the brain of the-

f or . . . another part 1s not motor. The motor part n
general 1s more 1n front, the non-motor part more behmd By
electrical stimulation of the motor part, one obtains combined
muscular contractions of the opposite side of the body”

1870, Gustav Fritsch and Eduard Hitzig
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(1843-1 924)
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CrI Wernicke

(1848-1905)




—

L’influsso di Meynert

It .."r._nr’.r.-' 3

“The reader will find no other definition
of 'Psychiatry' in this book but the one
given on the title page: Clinical Treatise
on Diseases of the Forebrain. The
historical term for psychiatry, i.e.,
'treatment of the soul,' implies more
than we can accomplish, and transcends
the bounds of accurate scientific
investigation”


http://en.wikipedia.org/wiki/Image:TheodorMeynert01.jpg
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Il modello di Lichtheim

A = rappresentazioni
uditive delle parole

B = rappresentazioni
motorie delle parole

a = analisi uditiva

b = programmi articolatori










John Hughlings Jackson
(1835-1911)

Evolution and dissolution
of the nervous system




(1881)

In demselben bedeutet:

A

B
C

- oSl Il

das Centrum fiir Klangbilder,

Objectbilder,

5 a » Symbole, d. h. fiir geschriebene oder ge-
druckte Buchstaben, Worte und Zahlen,

das Centrum fiir die Bewegungsvorstellungen der Sprache,
die Kerne der Phonations- und Articulationsnerven,

das Centrum fiir die Bewegungsvorstellungen des Schreibens,
Die Kerne der beim Schreiben fungirenden motorischen

Nerven.

» » n
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Viodelli « funzionali »: Grashey

« rapido decadimento
delle immagini
sensoriali »




Zur Auffassung der Aphasien, Leipzig und
Wien, Franz Deuticke, 1891 2%

—

a. Agnosica

d. Asimbolica

g. Verbale




Observing mental states

Mental states are not accessible to direct observation

Possible solutions:

* Introspection (Wirzburg school)

* Elimination (Behaviourism)

° Mental chronometry (Donders)




0. Kiilpe (1862-1915)







Franciscus Cornelis Donders

(1218-1289)



http://serendip.brynmawr.edu/Mind/Images/41.GIF




metodi attuali: finestre sul cervello
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— Single cell recording

Microstimulation

)

Map Calumn Layer Cel  Synapse  Molecule

Spatial resolution
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Nature Reviews | Neuroscience




Lo studio funzionale del cervello intatto
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http://vlp.mpiwg-berlin.mpg.de/vlpimages/images/img5885.jpg
http://www.torinoscienza.it/galleria_multimediale/apri?obj_id=3506
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http://www.torinoscienza.it/galleria_multimediale/apri?obj_id=4032
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1 metodi delle neuroscienze
cognitive

Physiological Correlates of Brain
Electrical Activity
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‘MRIvs. fMRI

ANATOMIA

FISIOLOGIA

Source: Jody Culham’s

web si%


http://defiant.ssc.uwo.ca/Jody_web/fmri4dummies.htm

Ditference

Mean difference image

Source: Posner & Raichle, Images of Mind




fMRI

lood Oxygenation Level Dependent ( ) signal

1 attivita neurale =2 1 ossigenazione del sangue =>» 1 segnale fMRI

Source: Jody Culham’s web si


http://defiant.ssc.uwo.ca/Jody_web/fmri4dummies.htm

Dallo stim

(1) Neuronal
activity

(2) Neurovascular
coupling

Stimulus

of modulation
in background
activity

- Excitatory activity - Metabolic signal
and inhibitory activity unknown
- Anaesthetic influence - Anaesthetic
influence

(3) Haemodynamic
response

- Blood flow
- Blood
oxygenation
level
- Blood volume
- Haematocrit

fMRI BOLD

response
(4) Detection by

MRl scanner

- Magnetic field
strength
- TR, repetition
time
- TE. echo time
- Spin or gradient
echo EPI

TRENDS in Neurosclences
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Deoxyhemoglobindn Veins during
Brain Activation

Rest Activati

Normal blood flow High blood flow

Oxyhemoglobin
Deoxyhemoglobin
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md Activation Maps
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\Temperal resolution

Impulse-response function




Data transformations

Statistical parametric map (SPM)
Time-series data Kernel Design matrix

n =

Realignment Smoothing General linear model

l T - Statistical Gaussian

il field theory

Normalisation inference

Template

Parameter estimates
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| correlati del segnale BOLD

BOLD signal change (s.d. units]

{syun "prs) abueyo gubis [Binsp

* reflect post-synaptic
potentials

* reflects action potentials

Logothetis et al. (2001)

* combined BOLD fMRI and
electrophysiological
recordings

¢ found that BOLD activity is
more closely related to LFPs
NAN IVIL)A



come si acquisisce uno
fMRI

Radio-
frequency
coil

Prism glasses _

Headphones

Button
response
bhox

Amplifiers control
magnetic field in .
three dimensiuns_l_::-- / Stimulus control Spectrometer

Radio-frequency | computer control computer

amplifier
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I metodo “sottrattivo”
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Opening Eyes

(L

Viewing Nouns Silently

REﬂdmg Nouns Aloud
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Generating Verbs Aloud




Parametric analysis

G926 . J. Price et al.
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Frasentation rate

Fig. 2 Graphs of percentage increase in rCBF relative to rest as wond presentation increasss from nest
{0 wpm.) to 90 wopm. (Expenimeant 4) in the left and right mid- (A} and posierior (B) wemporal
regions, Filled squares = left hemisphere; open squares = right hemisphere,




" L’andamento temporale della
elaborazione cognitiva

FP1 FPZ
wﬁv@v o~

e

FT

. . P

s

Trained Group (M=28)

=~ StructVicl e
— Comect




R,
©
o
@,
=
e
)
&
()
L
O
N
|
Ne)
()
!
IS

P e |

&) e\

J.(_fw ey B

N

v

el by




La neuropsicologia come
attivita cllnlca Dlagn05| B

ri a_b| litazione




Alexander Luria,




Arthur Benton







valutazione neuropsicologica

Esame neuropsicologico clinico (“al letto del
malato”, “carta e matita”)

Test neuropsicologici di screening

Batterie neuropsicologiche
* standard
°* modulari

Test “sperimentali”




L’esame neuropsicologico clinico

Si basa sulla competenza clinica
dell’esaminatore

Non fa riferimento a dati normativi

Non richiede materiale particolare

Ha lo scopo fondamentale di orientare sulla
eventuale fase testistica




Test di screening

Si propongono di effettuare una valutazione
“rapida” delle principali aree di funzionamento
cognitivo

Fanno riferimento a dati normativi

Sono particolarmente utili (come supplemento
all’esame clinico) nel caso delle demenze
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Esempi di test di screening

MMSE
Test di Blessed-Roth
MODA

ADAS
CAMDEX
MATTIS




BATTERIE DI TEST |
NEUROPSICOLOGICI

Si compongono di numerosi test, che mirano
a valutare aspetti diversi delle funzioni
cognitive in modo esauriente

Fanno riferimento a dettagliati dati normativi

Hanno carattere “fisso”, e possono quindi
essere somministrati da un operatore
limitatamente qualificato o da un computer




il

Esempi di batterie standard

Halstead-Reitan
Luria-Nebraska
Mental Deterioration Battery

Gruppo Italiano per lo Studio Neuropsicologico
dell’Invecchiamento
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Test di attenzione e vigilanza

Test di barrage (matrici attenzionali)
PASAT
TEA
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T%§$t8.$£ la memoria

Span di Corsi
Memoria di prosa
Coppie di parole

Apprendimento di liste
Corsi sopraspan
Rievocazione figura di Rey

Questionari di memoria autobiografica e di
memoria retrograda

Questionario di memoria semantica
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Test di Linguaggio

Token test
Associazioni controllate
Test dell’afasia di Aachen

Batteria per I’Analisi del Deficit Afasico




Test di calcolo

Test per ’acalculia

Batteria di esame del sistema dei numeri e del
calcolo




Test dell’'aprassia

Test per 'aprassia ideomotoria
Test per 'aprassia ideativa
Test per I’aprassia bucco-facciale
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Test visuo-percettivi

Test di Benton

Visual Object and Space Perception Battery
BORB

Figura di Rey
Test dell’aprassia costruttiva




Esplorazione e cognizione spaziale

Batteria per I’emi-inattenzione
test di Wundt-Jastrow




~Ragionamento e “test
frontali”

Matrici di Raven

test di Weigl
Wisconsin Card Sorting

Torri di Hanoi




| risultati del test

Dati quantitativi
° punteggio
* analisi degli errori

Dati qualitativi
° analisi delle strategie
* testing the limits







Table 2 Global score on WCST, determined as n° of administered trials - (n° of achieved categories x 10). a Mean values per age and edu-
cation group over 205 subjects (standard deviations) are reported; general mean score: 41.2 (SD = 28.4). b Correction grid. ¢ Equivalent =
score

a Means Age, years

15-29 30-39 40-49 50-59 60-69 70-85 Total

Education, years
- 47.8(35.9) 77.6 (15.9) 4.0 (48.1) 57.2(33.2)
69.3(19.6) 51.0(27.0) 754 (22.8) 79.5(18.9) 66.7 (24.2)

21.2 (13.4) 37.8(25.3) 49.6(32.3) 44.3(28.6) 583 (33.3) 380 (0.0) 39.0(27.8)
28.2 (23.1) 41.1(14.3) 39.4(27.8) 603 (34.7)  59.1 (37.2) 80.0(25.9) 474 (30.7)

33.5 (26.0) 36.8(21.0) 17.0 (0.0)  34.0(27.6) 33.8 (159) 57.5(57.3) 35.8(25.1)
305 (21.6) 42.5(27.4) 18.3 (4.1)  25.3(20.5) .8 (16.4) - 30.0 (19.6)

138 (3.5) 234(18.0) 208 (9.4) 240 (2.8) (28.3) 23.0 (0.0) 242 (17.5)
383(206) 21.8(22.8) 30.0¢16.1)  27.0 (16.6) (9.7)  88.0(0.0) 29.8 (21.5)

21.7 (15.6) 33.3(22.1) 39.7(30.0)  40.6(29.5) (29.2) 44.0(359) 378 (211
Total 30.5 (21.3) 363 (21D 42.8(27.5) 452(29.2) (32.7) 80.7(19.8) 445 (28.9)

b Correction grid

Age, years

Education, years 3 50

5
8
13
17

¢ Equivalent scores

Score interval Density Cumulative frequency

128 - 90.6 5 5
90.5 - 81.5 14 ; 19
81.4-594 33 52
59.3-37.2 50
37.1-0 103
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La riabilitazione
neuropsicologica

Attivita terapeutiche svolte da personale
professionale mirate al recupero e/o al
mantenimento di funzioni cognitive specifiche e/o

del livello di funzionamento nella vita quotidiana,
rivolte a singoli pazienti o a gruppi
Secondo alcuni, da tenere distinta dalla

“stimolazione cognitiva generale”, che puo essere
svolta anche da personale non professionale




/I?ri'hcipali aree applicative della
riabilitazione cognitiva dell’adulto

Lesioni cerebrali focali
* [esioni cerebrovascolari
Lesioni multifocali

® Traumi cranici

* Sclerosi multipla

Demenze

Schizofrenia




REVIEW ARTICLE

Evidence-Based Cognitive Rehabilitation: Updated Review of
the Literature From 1998 Through 2002 S

Keith D. Cicerone, PRI, Cynthia Dahlberg, MA, CCOC-SLF, James F. Malec, PhD,

Danna M. Langenbahn, PhD, Thomas Felicern, PhD, Sally Kneipp, PhD, Wendy Ellmo, MS, CCC-SLF,
Kathleen Kalmar, PhD, Joseph T. Giacino, PRD, J. Preston Harley, PRD, Linda Laatsch, Phl,

FPhilip A. Morse, PhD, Jeanne Catanese, MA, CCC-SLP

APPENIMX 1: DEFINITION OF LEVELS OF
RECOMMENDATIONS

Practice standards Based on at least | well-designed class 1
study with an adequate sample, with
support from class 11 or class 1T evidence,
that directly addmsses the effectivencss
of the treatment in queston, providing
substantive evidence of effectivencss o
support a recommendation  that the
treatment be specifically comsidersd for
people with  acquired neurocogmtive
impairments and disability.

Practice gmidelines Based on | or more class [ studies with
methodologic  Lmitations, or  well-
designed class II studies with adequate
samples.  that  directly addmss the
effectiveness  of the tmatment in
question, providing evidence of probable
effactivensss to support a recommendation
that the treatment be specifically
considersd for people with acquired
neurcoogritive impairments and disability,

Practice options Based on class I or class 11T studies that
directly address the effecovenesss of
the treatment in question, providing
evidence of possible effectivensss to
support 4 recommendation  that the
treatment be  specifically  considersd
for people with acquired peurocogmtve
impairments and disability.



Table 2: Evidence-Based Recommendaticns for Cognitive Rehabilitation: Practice Standards

InibaPes i

Recarmimsndaticns

Visuospatial rahabilitaticn

Cognitive-linguistic therapies

Spacific interventions for funcional
communicaticn deficits, including pragrmatic
conwversational skills

Spacific gestural or strategy training for apraxia

Memary strategy training

Strategy training for attention deficits

Racornmended for persons with visuoperceptual deficits associated with wisual
nieg ezt aftar right hemisphara stroks

Racornmended during acuts and postacuta rahabilitation for persons with languags
deficits secondary to left hemisphars stroks

Racornmended for persons with TEI

Racornmended for persons with apraxia after left hemisphara stroks during acuta
rehakilitation

Racornmended for persons with mild remory impairments from TELL including the
use of intarmalized strategies {ag, visual imageryl and sxctarnal mamory
compeansations (&g, notabooks)

Racornmended during postacuta rahabilitation for persons with TBL Insufficiant
avidanca exists to distinguish the effeds of spacific attention training during
acuts recovery and rehabilitation from spontanaous recowvary or from mora
genaral cognitive intervantions,




Table 2 Evidence-Based Recommendations for Cognitive Behabilitation: Practice Guidelinas

Interaertion

Racommendations

Seanning training

Cognitiva interventicns for spacific language
impairments such as reading comprahension and
languaga formulation

Traatrment intansity

Use of extarmal com pansatiors with direct application
to fundional adivitias

Training in farmal preblam-solving strategiss and their
application to averyday situations and functicnal
activitiss

Cormprahensive-holistic newropsychologic rehabilitation

Izolated rmicrocsmputar exercisas to treat unilateral left
naglact

Recommandad as an impsrtant, sven critical, alamant for perscns
with sevara visuoparcaptual impairmeant that includas visual naglact
after right hamisphers stroke

Racommandad after left hamisphers stroke or TEI

Should ba considersd as a key factar in the rehabilitation of larguags
skills aftar laft hemisphare stroks

Recommandad for persons with savers mamery impairmeant afier TEI
or stroks

Racommandad during postacute rahabilitation for persons with stroke
cr TR

Racommeandad during postacute rahabilitation to reduce cegnitive and
functional disability for persons with moderate to sawvere TBI or
stroks

MOT recommmended; doss not appaar effactive

Table 4 Evidence-Based Racommendations for Cognitive Rehabilitation: Practice Options

Intarsentian

Rovommandations

Systematic training of visuospatial and crganizational skills

Incdusion of limb activation or aladronic technologies for
visual seanning training

Cormputar-based intervantions intended to producs esdension

of damaged visual fields

Cormputar-based intervantions as an adjunct to diniciar
guidad treatrmant

Sale raligree on rapsstad sxposurs and practice on
computer-basad tasks without same invalvement and
intervantion by & tharapist

Intervanticns that promots internalization of salf-regqulation
stratagias through self-instruction and salf-ron itering

Integratad treatrmant of individualized cognitive and
interpersonal therapiss

May be considarad for persons with visual perceptual deficits,
without visual neglect, aftar right hamisphere stroke as part
of acite rehabilitation. NOT recommendad for parsans with
left hermisphara stroks or TEl who do not exhibit unilataral
spatial inattantion.

May be included in treatrmant of visual neglect after right
hemisphere stroke

May be considarad for persons with TBI or stroka

May be considarad for cognitive and linguistic impairmants

NOT recornmmended

May be considarad for persons with deficits in exacutive
functioning after TBL, includirg impairments of amotio nal salf-
requlation, and as & componant of intsrventions for deficits in
attantion, neglad, and memany

May improva funetioning within the contest of 3 comprehansiva
netrepsychologic rahabilitation program, and facilitates
affectivanass of spscific imtervantiong




European Journal of Neurology 2004, 11: 1-8
SPECIAL ARTICLE

Guidance for the preparation of neurological management guidelines
by EFNS scientific task forces — revised recommendations 2004*

M. Brainin® M. Barnes®, J.-C. Baron®, N. E. Gilhus®, R. Hughes®, K. Selmaj and G. Waldemar®
*Depariment of Newrology, Dongulcliniloums and Dongu- Universicdt, Maria Gugging, Ausiria; ® Hunters Moor Regional Newrorehabiltiation
Centre, Newcastle upon Tyne, UK; © Department of Neuralogy, Addenbraoks Haspital, Cambridge, UK; “Depariment of Neuralogy,

University Bergen, Norway; © Department of Clinical Newrosciences, Guy's, King's and 5t Thomay” School of Medicine, UK; "Dcpur'nwm al

W Veuroiogy, Medical University of Lodz, Poland; and ® Rigshospitalet, Copenhagen University Hospital, Denmank

Table 1 Evidence classification scheme for a therapeutic intervention

Class [: An adeguately powered prospective, randomized, controlled clinical trial with masked outcome assessment in a representative population
or an adequately powered systematic review of prospective randomized controlled clinical trials with masked outcome assessment in representative
populations. The following are required:

(a) randomization concealment

(b} primary outcome(s) is/are clearly defined

{c) exclusion/inclusion criteria are clearly defined

{d} adequate accounting for dropouts and crossovers with numbers sufficiently low to have minimal potential for bias

(e} relevant baseline characteristics are presented and substantially equivalent among treatment groups or there is appropriate statistical
adjustment for differences
Class II: Prospective matched-group cohort study in a representative population with masked outcome assessment that meets a-—e above or a
randomized. controlled trial in a representative population that lacks one erteria a—e
Class II: All other controlled mals (including well-defined natural history controls or patients serving as own controls) in a representative
population, where outcome assessment is independent of patient treatment
Class I'V: Evidence from uncontrolled studies, case series, case reports, or expert opinion
Raring of recommendations

Level A rating {established as effective, ineffective, or harmful} reguires at least one convineing class [ study or at least two consistent, convincing
class I1 studies

Level B rating (probably effective. ineffective, or harmful} requires at least one convincing class 11 study or overwhelming class I evidence

Level C (possibly effective, ineffective, or harmful} rating requires at least two convincing class [11 studies




European Journal of Newrology 2005, 12: 665680
EFNS TASK FORCE/CME ARTICLE

EFNS guidelines on cognitive rehabilitation: report of an EFNS task force

Members of the Task Force on Cognitive Renabilitation: S. F. Cappa®, T. Benke®, S. Clarke®,
B. Rossi®, B. Stemmer® and C. M. van Hemgteqr

*Departments of Psvehology, Neurology and Newroscience, Vita Salute San Raffaele 5. Raffaele University, Milano, Italy; ®Klinik Jiir
Newrologie Innshruck, Austria; ©Division de Newropsychologie, Lausanne, Switzerland: Section of Neurology, Depariment of Neuroscience,
University of Pisa, Pisa, Iralv: “Centre de Recherche, Institut de Geriatrie de Montreal, and Depariment de Linguistigue et Traduction,
Universite de Montreal, Montréal Canada; and "Netherlands Institute of Primary Health Care NIVEL, Utrecht, The Netherlands




litazione de deficit
conseguenti a lesione focale

Afasia
Aprassia
Acalculia

Emi-inattenzione e disturbi associati




Cochrane review ofaphasia rehabilitation
(Greener et al.)

Conclusions: The main conclusion of this review is that speech
and language therapy treatment for people with aphasia after a
stroke has not been shown either to be clearly effective or clearly
ineffective within a RCT. Decisions about the management of

patients must therefore be based on other forms of evidence.
Further research is required to find out if effectiveness of speech
and language therapy for aphasic patients is effective. If
researchers choose to do a trial, this must be large enough to
have adequate statistical power, and be clearly reported




“The overall available evidenceis =
compatible with Grade B
recommendation for aphasia therapy,
even if the recommendation of further
studies by the Cochrane group deserves
serious consideration.

In particular, the evidence of
effectiveness of pragmatic-
conversational therapy after TBIl is based
on a limited number of studies on small
samples, and appears in need of

confirmation”




Robey et al., 1999

In una meta-analisi di 12 studi di caso singolo, le
dimensioni dell’effetto del trattamento erano in
generale elevate, sia per terapie “tradizionali”
(stimolazione) , che per training mirato su

aspetti linguistici (produzione di frasi
interrogative)




TABLE 3. Comparing Intensity of Therapy Between Positive and Megative Resultant Studies

Therapy Measures Mean (SD) Cutcome Measures Mean (S0

Length iweaks)  Hours (per week)  Total fhours) PICA Token Tast
Positive studies n= 259 11.2(1.7] 8.8 (2.0 o84 (282 15.1(3.1) 13.74 (6.67)
Negative studies n=574 22.8(2.3 2.0 4368.3) 1.3711.37) 0.58 j0.74)
{ statistic 12,80 4.72 a.61 8.7a 2.561
A valua 0.0 0.001 0.0m 0.001 0.05

Bhogal et al., 2003
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dell’emi-inattenzione




PPreatiments =
(Pierce and Buxbaum, 2002)

Targeting arousal deficits
Targeting visual attention deficits
Targeting spatial representation deficits




The Role of Unilateral Spatial Neglect in Rehabilitation of
Right Brain—Damaged Ischemic Stroke Patients:
A Matched Comparison

Siefans Paoluccl, MDY, Gabriella Anfonuect, PRI, Maria Grazia Grasse, MIL PRI, Lrigi Pizzamiglio, Phid

Table 5: Fosults of Multiple Begrossion &nalyses

Dapandiml Varisnbaa

Ellec livaim wid o= Elfeclivimuan o= EfMic=ncy an

l=cda passtant Basthal Indax R Barthal ladax= EMeiancy an AMI

Waiinblaa £ o i £ H P H P

Hc-ql-\'.'tl: LA = e <. A3 =, A1
Lerenrity (CNE) 43 <= .1 <= 20 <, 23
Hoart disonso L2 Lo 14 = a1 =, -
Lacumar kesans 4 = ME
Doprassion MJE MJE b <, 6
Sdjustad £ gz a7

MOTE. Onby variables that significamtly emered the equations aro shown.
fhbroviation: HE, not erdered.




Efficacia

Campioni piccoli
Effetti a breve termine
Insufficiente evidenza di impatto funzionale




ilitazione del danno
multifocale

* Esiti traumi cranici
® Sclerosi multipla




Efficacia

Evidenza sufficiente solo per:

* Deficit di memoria lievi in esiti di TBI in fase postacuta
(metodi “protesici”)

* Deficit di attenzione in esiti di TBI in fase postacuta
(attentional training) (da confermare)




“Riabilitazione” delle demenze




= B T TRt
——

Strategie possibili

Adattamento ambientale

Utilizzo funzioni residue (es. memoria
procedurale)

Stimolazione-training funzioni colpite
° Linguaggio
°* Memoria episodica




Conclusioni (personali)

La ricchezza principale della neuropsicologia come
scienza e il suo carattere multidisciplinare

Sul piano della applicazione professionale, la figura
del neuropsicologo si sta definendo come
specializzazione all'interno dell’area della psicologia

Tale collocazione e motivata dalle principali aree di
attivita clinica del neuropsicologo (psicometria,
counseling, riabilitazione, psicoterapia)
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