Neurologie du TDAH

® Deux modeles qui s'opposent
® modele classique : TDAH = défaut d'inhibition de I'action (Barkley)
® Ref : systemes de contrble exécutif : "cool" executive

® Modele plus récent : TDAH = défaut de capacité a différer la
récompense (delay aversion = "hot executive")

® Ref: modele des circuits de la récompense
® (Cf. comorbidité troubles des conduites (CD) ~ 50%




|/ Le modele classique

= inhibition de ’action (Baddeley)

ISmagerie)fonctionnelle dans des protocoles d’inhibition (go-no-go, stop signal, flanker,
troop....

- Hypofonctionnement du cortex frontal
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Substrat cérébral du trouble attentionnel

® Travaux de Posnher et coll.

Box 2. Posnerian Trinlty of Attention
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Réseau fronto-pariétal dorsal (bilatéral) : attention endogene; génération d’un « set
attentionnel » applicable lors du traitement du stimulus dans une tdche donnée

Sillon intra-pariétal/ :
Lobule pariétal supérieur Frontal Eye Field

Jonction temporo-pariétale Cortex frontal ventral
(lobule pariétal inférieur, (gyrus frontal moyen et
gyrus temporal supérieur inférieur)

Réseau fronto-pariétal ventral (fortement latéralisé a droite) : attention exogene;
Corbetta et al. s 2002 détection de stimuli comportementalement pertinents. Systeme d’alerte pour le

systeme dorsal.




0 Neuropsychopharmacology REVIEWS (2010) 35, 278-300
e . 2010 Natur Pudlishing Group | Al rights reserved 0893 133X/10 $32.00

278 wwiw.neuropsychopharmacology.org

Attention-Deficit/Hyperactivity Disorder and Attention
Networks

George Bush"‘ 2,34

Cortex Cingulaire
prtcel-frontal Cortex do!'s_al
orso- pariétal anterieur

Cortex
pré-frontal
ventro-
latéral

Striatum:
caudé et
putamen

Les principales régions cérébrales dysfonctionnelles dans le
TDAH (méta-analyse)



Anterior Cingulate Cortex Dysfunction in Attention-
Deficit/Hyperactivity Disorder Revealed by fMRI
and the Counting Stroop

George Bush, Jean A. Frazier, Scott L. Rauch, Larry J. Seidman, Paul J. Whalen,
Michael A. Jenike, Bruce R. Rosen, and Joseph Biederman
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Figure 1. The Counting Stroop task: trial examples and block
design. The top portion of this combination figure depicts
examples of single trials for the two types of stimuli. Subjects
were told that they would see sets of one to four identical words
appear on the screen, and were instructed to report, via button-
press, the number of words in each set, regardless of word
meaning. During “neutral™ trials, common animal names (dog,
cat, bird, or mouse) were used. During “interference” blocks, the
words consisted of number names (one, two, three, or four).
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Counting Stroop Studies

Present Study  Bush et al. 1998




TYPICALLY DEVELOPING
CONTROLS

TYPICALLY DEVELOPING
CONTROLS
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Figure |
Gray Matter Decreases in ADHD. A transverse section
at Tadairach space level 2 = 10 showing gray matter reduction
in ADHD in the right putamen/gicbus pallidus region, dis-
played on 2 ternplate brain. The right side of the section rep-
resents the right side of the brain. Significant clusters were
thresholded with a false discovery rate (FOR) at P < 0.05.

t Mental Health Service,
Lt-y.I}:., |3

o Ellson-Wright - 2ocellison-wright@dchit nhs.uk: Ed Bullmaore

)

BioMed Centra

ceh23igcam.ac ux

Doeset County

Figure 2

Gray Matter Decreases in ADHD. Gray matter signal
decrease in ADHD in the right putamen/globus pallidus
region, displayed on a three-dimensional rendered brain with
right frontal lobe removed.

ADHD had more lesions localized in the right putamen
[23]. Another study of ADHD symptoms in twenty-five
children with focal stroke lesions found that the symp
toms were most commonly associated with lesions of the




I/ Le modele alternatif

= défaut des systémes de la récompense (Sonuga-Barke)
Imagerie fonctionnelle dans des protocoles de récompense

- Dysfonctionnement des connexions cortico-striatales




Le TDA.H lié é une anomalie neurologique du Systéme de 1084 JAMA, Seplember 9, 2006-—Vol 302, No. 10 (Regrinted)
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Results For both ligands, statistical parametric mapping showed that specific binding
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clés du circuit dopaminergique de la réecompense, ont constaté Nora D. Volkow du National
Institute on Drug Abuse (Etats-Unis) et ses collégues. De bas niveaux des récepteurs de la
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et I'obésité (la dopamine étant impliqguée dans les addictions)", écrivent les auteurs.







BRIEF REPORTS

Ventral Striatal Hyporesponsiveness During Reward
Anticipation in Attention-Deficit/Hyperactivity Disorder

Anouk Scheres, Michael P. Milham, Brian Knutson, and Francisco Xavier Castellanos

Background: Although abnormalities in reward processing have been proposed to underlie attention-deficit/hyperactivity disorder
(ADHD), this link has not been tested explicitly with neural probes.

Methods: This hypothesis was tested by using fMil to compare neural activity within the striatum in individuals with ADHD and healthy
controls during a reward-anticipation task that has been shown previously te produce reliable increases in ventral striatum activity in healthy
adults and healthy adolescents. Eleven adolescents with ADHD (5 off medication and 6 medication-naive} and 11 healthy controls (ages
12-17 y) were included. Groups were matched for age, gender, and intelligence quotient.

Results: We found reduced ventral striatal activation in adolescents with ADHD during reward anticipation, relative to healthy controls. Moreover,
ventral striatal activation was negatively correlated with parent-rated hyperactive/impulsive symptoms across the entire sample.

Condusions: These findings provide neural evidence that symptoms of ADHD, and impulsivity or hyperactivity in particular, may involve
diminished reward anticipation, in addition to commonly observed executive dysfunction.
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Figure 2. Impact of reward anticipation and outcome on ventral striatum
(VS) activity.



Neural Hyporesponsiveness and Hyperresponsiveness BIOL PSYCHIATRY 2009;65:7-14
During Immediate and Delayed Reward Processing in
Adult Attention-Deficit/Hyperactivity Disorder

Michael M. Plichta, Nenad Vasic, Robert Christian Wolf, Klaus-Peter Lesch, Dagmar Brummer,
Christian Jacob, Andreas J. Fallgatter, and Georg Grén
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REVIEW Areas of

“Cool” Inferior Frontostriatal Dysfunction in hypoactivation
Attention-Deficit/Hyperactivity Disorder Versus | in CD children
“Hot” Ventromedial Orbitofrontal-Limbic compared to
Dysfunction in Conduct Disorder: A Review ADHD and
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A review of fronto-striatal and fronto-cortical brain
abnormalities in children and adults with Attention Defic
Hyperactivity Disorder (ADHD) and new evidence for

dysfunction in adults with ADHD during motivation and
attention

Ana Cubillo, Rozmin Halari, Anna Smith, Eric Taylor and Katya Rubia®
Department of Child Psychiatry, King’s College London, Institute of Psychiatry, London, UK

Comparaison adulte/enfant :
tache d’attention soutenue :

hypoactivation fronto-pariéto-
striatale (comme chez I’enfant)
Tache récompensée :
hypoactivation ventro-médiane,
mais seulement s1 trouble des
conduites comorbide

Fig. 1 — Schematic illustration of the Rewarded Continuous
Performance Test. Response required to “X” or “O", not to
any other letters. Reward is given for each response to one
of the two target letters (which letter was rewarded was
randomised across subjects). Red/blue bars indicate correct
responses to targets (X/0). Three correct responses make
one score on the bar for the rewarded and non-rewarded
targets, but only the rewarded target scores are
remunerated with £1. Up to {8 can be won on the task.

Rewarded CPT
1£ pour 3 bonnes
réponses (hits)
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Fonctions exécutives
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Conclusion

La dysfonction des systemes executifs « froids », sous-tendus par le
cortex frontal lateral, reste une expllcatmn valide de la limitation des
capacités attent1onnelles en particulier ’attention soutenue

L’impulsivité et I’aversion au délai (« hot-executive »), sous-tendus par
les circuits a origine orbito-frontale, seraient plutot lies a un défaut
d’ajustement des systemes de la récompense, en particulier lors de
comorbidité avec des troubles des conduites

Il'y a de forts arguments, en particulier anatomiques, pour présumer
que le primum movens est une dysfonction au niveau des circuits de la
récompense et que les autres systemes sont secondairement
dysfonctionnels

Un défaut de connectivité de divers circuits cortico-corticaux et
cortico-sous-corticaux pourrait rendre compte de ces déficits, et aussi
de l’activité mentale spontanée matéralisée par ’activité de repos
dans le circuit « default-mode ».




