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Fonctions exécutives et reseaux prefrontaux

AContrdle et régulation/ajustement du comportemenrgn
fonction des contingences internes et environnementales y
Cortex antérieur.
programmation, régulation et
vérification de l'activité mentale

Supplementary motor area

Premotor cortex

Primary motor cortex

Setof neurocognitive skills

Central sulcus

Conscious, tojmlown control of
thought, action, and emotion

Dorsolateral
prefrontal cortex

3 Necessary for deliberate reasoning,
intentional action, emotion regulation,
and complex social functioning

Limbic orbitofrontal cortex

3 Allow for seltregulated learning and
adaptation to changing circumstances

Sylvian fissure

Alexander Romanovich LURIA

Scott & Schoenberg 2011

Frontal lobe/executive functioning
The little black book of neuropsychology: A syndrdsased approach Diamond 2013, Luria 1966eron1999, Stuss1986,Zelaza2020
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Deux grands versants

ADistinction des processus de controle selon le contexte

Versant cognitif (« cole) A Versant affectif (« hot)

ta RQSUOUIFG SY2i L
(logique abstraite, décontextualisé Umbrellaterm

Aspects affectifs, emotionnels,

motivationnels au ler plan

Inhibition
Mémoire de travall Prise de décision affective
Flexibilite Autorégulation et contréle des
Planification emotions
[Initiation] Cognition sociale

préfrontal Cortex orbito-

dorso- frontal

latéral Cortex préfrontal
ventro-médian

[Vitessede traitement]

Boucles cortico-sous cortico-corticales

D’apreés R Carter

_ Becharal999, Chan 200&elaza2002, Lee 2013
Dubois 202Bull. Acad. Nat. Méd

Marseille, 21 juin 2024 Les perturbations des fonct.



Enjeux scientifiques et cliniques

AProcessus déterminants pour le developpement psychologique,
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(et ses perturbations)

Role essentiel pour approcher
f S O2YLRNUSYS

Adele Diamond

Vancouver, BC V6T 2A1 Canada; cmail: adcle.diamond@ubc.ca
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Annu. Rev. Psychol. 2013.64:135-68

y U

Department of Psychiatry, University of British Columbia and BC Children’s Hospital,

S

Aspects of life

The ways in which EFs are relevant to that aspect of life

Mental health

~

RS f

EFs are impaired in many mental disorders, including:

- Addicdons

- Attention deficit hyperactivity (ADHD)

g' Slty;iuq; dlsar‘iﬁ' u

- Depression

- Obsessive compulsive disorder (OCD)

- Schizophrenia

Physical health

Poorer EFs are associated with obesity, overeatng, substance
abuse, and poor treatment adherence

Quality of life

People with better EFs enjoy a better quality of life

School readiness

EFs are more important for school readiness than are IQ) or
entry-level reading or math

School success

EFs predict both math and reading competence throughourt the
school years

Job success

Poor EFs lead to poor productvity and difficulty finding and
keeping a job

Marital harmony

A parmer with poor EFs can be more difficult to get along with,
less dependable, and/or more likely to act on impulse

Public safety

Poor EFs lead to social problems (including crime, reckless
behavior, violence, and emotional cutbursts)
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Un statut developpemental particulier
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Précoce vs prolongée, unitaire vs pluriellefZlyid

EXECUTIVE FUNCTIONS

- - VERT BLEU VERT ROUGE e
] o i Experiences
Working Memory Haintaining your gaal, or what you Inhibitory Control < .
should and shaulin't da, in woriing R ~ Effortful ~ . , R N Diet bk *  Socio-economic
memary ks critial for knowng what to SpOnse LY 1etary Intake s
Inchuding mental math, re- £ Interference Control Inhibition y Contr . -BT.F-[T R()[T(TE I\( )l ( ¥ l“ \ ERT S nl'n R characteristics
ordering items, ar redating — — Salf- \ 3 " b . > n y
" Inhibition of | || Inbibitian at [nhitit - ; Y on’s y = e Access to basic
i et o Bk by e thoughts and | (| he level of a:1:11: ::vl Regulation % ) C!llldﬂ.l'l 8 cogn e, * Nutrients i
Inhbitng envirmnmental & inemal dis- o stention of behaviar b Pl learning, and developmental resources
Vet Vieusi S Factions s artical for staying focused on {Cognitive | || (Selective (Self- \ s & e Positive routines
\'-d 5:“’ nana e working memory contents of interes ibition) | | o Focuzed Control & Y 5 ! g ’ outcomes ¥ -
Warking Warking ! -ontro o a1 St an fanntian s
. Attention) Disipl 4 COre ain ¢ au Stroop en fonction d & e and practices
Memary Memary e—— i ipiine) -7 ’ Physical Activity P
e —— Physiology d
‘ J ---- \, | *selt-Reguiation Y08

¢ Nutrients and energy from diet School Factors and

!

Cognitive Flexibility

s Feelings of hunger Experiences

Sleeping Habits

Feeling tired * Access to basic

~ondes

resources
Induding being able tn “think outside the bax,* see
something from many different perspectives, quickly switch

* Positive routines
betwaan tacks, or flaibly switch course whan neaded

sec

supparts creativity and theory of mind

c
0
o
7]
2
0
c
c

temps

and practices
Higher-Level Executive Functions

0 ‘ | m N \ N I m ‘ w N | How Lifestyle Factors Affect Cognitive and Executive
) Function and the Ability to Learn in Children
Reasoning | | Problem-Solving Planning P e : .

Jamie Jirout 1B, Jennifer LoCasale-Crouch 1, Khara Turnbull 1@, Yin Gu 1@, Mayaris Cubides 1
Fluid Intelligence is completely synanymous with these é‘]n en amées Sarah Garzione 2, Tanya M. Evans 1 Arthur L. Weltman 22 and Sibylle Kranz 2%
T 1 aye U C0Y

Nutrients 2019, 11, 1953; doi:10.3390/nu11081953

Diamond 2013Ann Rev Psychol Stroop 1935JExpPsychol WEIRD people (Bellaj, 2018)
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Un statut developpemental particulier

AEn miroir de la maturation physiologique des réseaux préfrontaux

Prefrontal Cortex Development in Health and

Disease: Lessons from Rodents and Humans

Mattia Chini"* and lleana L. Hanganu-Opatz"*

Trends in Newrosciencea, March 2021, Vol 44, No. 3

Neurulation Migration
Proliferation Myelination
Weurogenesis Synaptic pruning
Apoptasis
Input/output

Dendritic development and synaptogenesis

IEW ﬁ 35 Blnh Mnlescenr.ell 18 years Adulthu-ndlE

9335 ' '

Marseille, 21 juin 2024

)
*  Synaptogenesis and
synaptic pruning

Myelination

-2 0 2 4 6 8 10 12 2 4 68 &8 10 12 14 16 18 20

£ Months Yoars
m

Hofman& Falk 2012ProgrBrain Research

Experience-dependent synapse
formation and dendritic arborization

Cauda

Onto et
phylogénétique

oS50 R A

Risberg2006
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Le syndrome
dysexecutif
pediatrique

Un phénotype
caracteristique ?
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Des perturbations frequentes

A Contextes a risque multiples
Maturation physiologique
précoce/prolongéedesreseaux
préfrontaux

J

Risque +++ de fragilisation directe ou indirecte
(interconnexions multiples et étendues)

https://lwww.futura-sciences.com/
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Lésions cérebrales acquises (posthatales)

V4
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original Investigation | Pediatrics
Trajectories of Children's Executive Function After Traumatic Brain Injury

Heathes T. Keenan, MDCM, PhD: Amy E. Clark, M5; Richard Holubko, PhD; Charles 5. Cox Jr. MID; Linda Ewing- Cobbs, PhD
BAMA Network Open. 2021:4{3): 312624, dol:101001jamanetwarkopen 2021 2634 A SéVé rlté et ég e I és | onne |

A Taux de survie

Executive Functions and Attention in Childhood Epilepsies: A

Neuropsychological Hallmark of Dysfunction? A Complications péﬂ
El;:li;d;rfrlt:n;znd .L:.Tlfécr:é::tii:v;:;i.v:i;tm De Cadi’, Concetta Luisi—, Alessandra Simonelli’, Marilena Vecchi-, Opératoi res et pharmacolog Ie

Jouwmal of the Intemational Neuropsychological Soctery (2021), 27, 673685

A Environnement

Executive Function and Psychosocial Adjustment in Adolescent A Syndrome dysexeCUtlf VS

Survivors of Pediatric Brain Tumor fronta|
A Pubri®?, E. Ruud®, V. Anderson®, B.). Dua-Tennessan®, AR. Skarbae® A Finsaet”,

and 5. Andersson®

DEVELOPMENTAL NEUROPSYCHOLOGY
2021, VOL 4& MO 2, 149-168

Chevignar®018,Jambaqu&018, Kieffer 2018, Roche 2018
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Lésions cerébrales acquises (poshatales)

AUne vulnérabilité spécifique des réseaux préfrontaux osease Lessons from Foderts and Humans

Risque majeur de vulnérabilité précoce

C Cerveauimmature etf onctionnement cognitif en construction

C  Situation a risque : récupération + poursuite du développement

FunctionalPlasticityor Vulnerability After EarlyBrainInjury?
Anderson et al.Pediatric§2005) 116(6): 13%4.382.

Une Iésion a une période critique du
déeveloppement cérébral risque de perturber les
habiletés émergentes sougmcentes
(Dennis, 1988 ; Yeates, 2000)

Maureen DENNIS (1988) A contre-courant du «Kennard effect» (1940)

Marseille, 21 juin 2024

Prefrontal Cortex Development in Health and

Mattia Chini** and lleana L. Hanganu-Opatz"*

Trends in Newroaciences, kMarch 2021, Vol 44, Mo, 3

Neurulation Migration

.
Proliferation Myelination 9’! I
Neurogenesis ptic pruning .

Apootosis I

Inpulhiuut :
Dendritic development and synaptogenesfs I
1

ZpIE Birl‘th e Mulesce?cell-lﬂyears AdulthtpulE+

[on 4 1

9'93'33 : ' '

Vicki ANDERSON (2005)

“Historically, a prevailing notion has been that early-onset brain damage has a
more favorable prognosis than does brain damage acquired in adulthood.
However, there is growing evidence suggesting that early onset damage fo
prefrontal brain structures may have devastating consequences on the
emergence of adaptative behavior throughout development. Particularly
prominent are disorders of personality, social behavior, and executive functions
such as planning and decision making”

Tranel & Eslinger, 2000, Dev Neuropsychol

Les perturbations des fonct



Troubles du neurodéveloppement

Executive Functions in
Neurodevelopmental Disorders:
Comorbidity Overlaps Between
Attention Deficit and Hyperactivity
Disorder and Specific Learning
Disorders

AUn développement atypique, une fragilité analogue ?

EN

MINISTERE .
DES SOLIDARITES,
DE UAUTONOMIE
ET DES PERSONNES
HANDICAPEES

Liberté

Egalité

Frateruité

Trouble spécifique

Trouble dudév. des apprentissages

intellectuel V)
, |

Giulia Crisci’, Sara Caviola™, Ramona Cardilio ' and irene C. Mammareila®*

Frontkers In Human Meunsclance  Februery 2021 | Violume 15 | Arficle 584734

Executive functioning in children with ASD + ADHD and
- ' ASD + ID: A systematic review

Troubles de la

Kandice J. Benallie *, Maryvellen Brunson MecClain , Kaelah E. Bakner,

Troubles du spectre § 2 | communication Tyus Roanhorse, Jennifer Ha
R S f Q I dzu }\[ S :) autisme Research in Autism Spectrum Disorders 86 (2021) 101807
&~ \ Stratégie nationale
- \\ ' "°“Z.'j‘;:§,‘f'“e Attentional and executive functions in
\ & /' du neuro-développement children and adolescents with developmental
\ { ‘ A coordination disorder and the influence of
- \ o : :
S T S \ i L. : comorbid disorders: A systematic review of
DES TROUBLES MENTAUX - Executive Function in Autism :
- ! . the literature
Trouble déficit Spectrum Disorder: History, _ o _ _
|  Troubles RS £ Qb (i (i TheoretigaliModels, Empirical G s omsiemes snfmios s’ e
) moteurs Findings, and Potential as an

Marseille, 21 juin 2024

hyperactivité
Endophenotype

Eleni A. Demetriou, Marilena M. DeMayo and Adam J. Guastella*

Frnem in Poychialy  Mowrnber 2009 | vorme 10 | Arkde 753

Les

PLOS ONE | hitps://doi.ora/10.137 1/journal.pone.0252043 June 4, 2021
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Troubles du neurodéveloppement

ATDA/H

La modélisation des troubles cognitifs et comportementaux dans le TDA/H
(d'aprés Sonuga-Barke, 2003, cité par Habib, 2014, p. 238)

Modele de
- Fonctions exéculives Aversion pour le délai L= A v
dysfonctionnement ! ' g ' QuIdRS f QA &2Y]2N
déve|oppementa| des Bases Circuit exécutif Circuit de la récompense TDA/HFE
p p neurobiologiques Systéme méso-cortical Systéme méso-limbique
réseaux préfrontaux R )
Barkley 1997SonugaBarke2002 Processus N Gradion raccourti diagnostic
psychologiques His Gnnbens du délai de récompense
- Réponse Validity of the Executive Function Theory of
,I r parentals Attention-Deficit/Hyperactivity Disorder: A
T Meta-Analytic Review
ys Uaiéfutife - Aversion du délai ] _ _
Willcutt 2005Biol Psychiatry
. G! 515 A& LaazOAl GSRy ¢
Expression N TDAH = weaknesses in several key EF domains.
: comportementale > Engapement However, moderate effect sizes and lack
S R A - universality of EF deficits among individuafs
S T —> nevsneont with ADHD suggest th&F weaknesses ar
rrtongy o R Roy (2018), In C Seguin RdzOF G A 2 d2 & Bokcg §  [cneither necessary nor sufficient to cause gl
y ) gums 3 y D Fcases of ADHD® ’
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Troubles du neurodéveloppement

ATSA

X Tr de la communication et des interactions sociales

X Comportements repétitifs et intéréts restreints

1
1
I
|
1
1
|
1
I
|
|
1
1
1
|
I
1
1
1
1
|
1
I
|
1
1
I
1
|
|
1
1
1
|
1
|
1

Piste explicative du fonctionnement
cognitif particulier

c

Damasio, A.R., Maurer, R.
(1978).A neurological
model for childhood
autism.Archives of
Neurology, 3577F786.

u Proximité sémiologique avec la
symptomatologie «frontale » (rigidite,
adaptation au changement)

u Liens avec la cognition sociale

r—--—---_-_—--
N NN D s R SN NN RN BN S

Modeles neuropsychologiques dans I'autisme et les troubles
envahissants du développement

»
DaNs DEVELOPPEMENTS 2009/1 (n° 1), PAGES 34 A 48

Marseille, 21 juin 2024

Principales théories explicatives du dysfonctionnement neurocognitif
dans le TSA

Faible cohérence

\centrale

Perturbations de la

Trouble de la perception communication et des Déficit de traitement
et de I'intégration N interactions sociales des informations
sensorielle Comportements sociales

répétitifs et Intéréts
restreints

Atteinte
du controle exécutif

Neurosciences et rééducation cognitive
chez I'’enfant

2018

Sous la direction de Charlotte Seguin

Les perturbations des fonct.



Troubles du neurodéveloppement

ATrouble spécifigue des apprentissages et TDC

Perturbation des differentes FE
/ I N OlG 8§ NB
pour les apprentissages en primaire
LYL) OO0 RIVYa

troubles moteurs/gestuels

Code des quantités

artitatives approc e
soustrction)
°’
0
o
Code verbal ’ N Code arabe
Compréhension orale et production Lecture ot écriture de calculs

de tables apprises par cosur (par Nrois/ € 3

ex multipication) chiffres aradbes

hémisphére gauche hémisphére droit

/ls"‘ : ) S
ﬂm
forme forme

i NDMegelg d§ triple code pour le traitement
des nombres (Dehaene, 1992)

Difficultés de langage écrit,
ar 0QSil #y8? dzy
(Alix et al., 2022)

Marseille, 21 juin 2024

LINBRAOGAT

f QS E LINJ

Fonctions exécutives et trouble
développemental de la coordination :
réflexion théorique et sémiologie
clinique

LJN\B a A.N.A.E., 17 156 om0

0. COSTINI#®**, C. REMIGEREAU*#%, D. LE GALL*¥#¥, A, ROY##%

138

faire

Les liens entre fonctions exécutives

et apprentissages scolaires : quels enjeux pour
I"accompagnement des éléves dysexécutifs

et la pratique de |'enseignant ?

V. LODENOS

Brosnan 2002Costini2017, Morgan 2017, Noél 2018

Les perturbations des
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Troubles du neurodéveloppement

AFacteurs de risquanté et périnataux

—

FACTEURS DE HAUT
RISQUE DE TND

(] Frére ou sceur ou parent a Syndromes génétiques
de 1" degré ayantun TND pouvant affecter
le neuro-développement
H 5:&23;?}2 Fr)'l:ijr:aautra:fua O Cardiopathies congénitales
neuro-développement complexes opérées
(alcool, certains

antiépileptiques, etc.) [ chirurgie majeure

(cerveau, abdomen, thorax)

[] Grande prématurité
(moins de 32 semaines
d‘aménorrhée)

[7] Ictere néonatal sévere,
y compris a terme
(bilirubine >400 mmol/L)

[T] poids de naissance inférieur
21500g

il Encéphalopathies aigies
néonatales
(incluant convulsions)

] Anomalies cérébrales
de pronostic incertain
(ventriculomégalie, agénésie
corps calleux, etc.)

O Microcéphalie
(PC<-2DsS, congénitale
ou secondaire)

(] infections congénitales
ou néonatales
(CMV, toxoplasmose, rubéole,

méninmitac | ancrénhalitae ate\

Marseille, 21 juin 2024

Executive function deficits in children born preterm or at low
birthweight: a meta-analysis

CAROLIEN A VAN HOUDT'? (&) | JAAP DOSTERLAAN®® | ALEID G VAN WASSENAER-LEEMHUIS |
ANTON H VAN KAAM™ | CORNELIEKE § H AARNOUDSE-MOEN §'+2E

3 de Neonatolsgie Developmental Medicine & Child Neurology 2019, §1: 1015-1024

RECOMMANDATION DE BONNE PRATIQUE

Troubles du neurodéveloppement Executive Function and Psychosocial Quality of Life in School Age

, . . L Children with Congenital Heart Disease
Repérage et orientation des enfants a risque

Jacqueline H. Sanz, PhD"*?, Jichuan Wang, PhD**, Madison M. Berl, PhD"#?, Anna C. Armour, MA', Yao |. Cheng, MS*, and
Mary T. Donofrio, MD*¢

(J Pediatr 2018;202:63-9).

Synthése

Février 2020

Journal of Pediatric Neuropsychology (2020) 6:176-188
https://doi.org/10.1007/540817-020-00089-0

+ environnement familial

vulnérabilité socio - Relationship Between Task-Based and Parent Report-Based Measures
économique & of Attention and Executive Function in Children with Fetal Alcohol
psychoaffective Spectrum Disorders (FASD)

Julia T. Mattson’ (3 - John C. Thorne? - Sara T. Kover?

Executive Functioning in Children and Adolescents

Facteurs de rnsque m odére With Perinatal HIV Infection and Perinatal HIV
4 A AP i Exposure
Prématurité modérée/tardive, P
, , N Sharon L. Nichr)l!;il Miriam C. Ch;:mnff,Z ](a(hiccn M. Malee,? Pa(rici7a A. Sirois,* Steven P. Woods,”
Paige L. Williams,* Cenk Yildirim,” Dean Delis,® and Betsy Kammerer'; for the Memory and Executive Functionin
PAG ] agen eS I e d u CO rps §(ugdy of the Pediatric HIV/AIDS Cohort Study ~ R ‘ Y ‘ ‘ *
O I' f f S dZE X Journal of the Pediatric Infectious Diseases Sodety, Vol. 5, Suppl 1, pp. 515-523, 2016.
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Troubles du neurodéveloppement
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Roy, A, Barbarot, S., Charbonnier, V., Gayet-Delacroix, M., Stalder, J.-F., Roulin, J-L., & Le Gall, D. (2015). Examining the
frontal subcortical brain vulnerability hypothesis in children with neurofibromatosis type 1: Are T2-weighted hyperintensities
related fo executive dysfunction? Neuropsychology, 29(3), 473-484. hitps:/idoi.org/10.1037/neu0000151

Neuropsychological Profile of Children with Early and Continuously
Treated Phenylketonuria: Systematic Review and Future Approaches

Marie Canton"?3, Didier Le Gall**, Francois Feillet!, Chrystele Bonnemains' and Arnaud Roy??
Journal of the International Neuropsychological Society (2019), 1-20 Executive functions deficits arecare featurein
. . o children with NF1 and an early identification of
Learning from atypical development: A systematic review of . . . . .. ..
executive functioning in children and adolescents with the executive dySfunCtlonS is essential to limit their Imp ct
22q11.2 deletion syndrome on the quality of lif§Beaussart 2019)

Emma Everaert >, Tessel Boerma °®, Iris Selten >®, Jacob Vorstman =,
Frank Wijnen*®

Developmental Review 60 (202] ) 100962

Neuropsychological and Psychiatric
Features of Children and
Adolescents Affected With
Mitochondrial Diseases:

A Systematic Review

Elise Riquin "**", Philippe Duverger"*, Cindy Cariou, Magalie Barth*,
Clément Prouteau®, Patrick Vian Bogaert®, Dominique Bonneau>* and Arnaud Roy>*

ur de Peau,

T2weighted hyperintensities on MRI scans, Roy 2(ﬁ?§§sandra 2017

Marseille, 21 juin 2024 Les perturbations des fonct.



Troubles du neurodéveloppement

AUn développement atypiquenté/périnatal, des facteurs de risque cumulatifs ?

Prefrontal Cortex Development in Health and
Disease: Lessons from Rodents and Humans

Mattia Chini'* and lleana L. Hanganu-Opatz '™

Trends in Meuwcaciences, Manch 2021, Vol 44, No, 3

Neurllation Migration
I Proliferation Myelination
Neurogenesis g Synaptic pruning
I Apoptosis
I*Mnutput
I Dendritic development and synaptoBenesis
1
[GW 4 35 B|r1h Adnlescenceﬂ 18 years Adulthuauw
ARPRRRR——— Electrical activity

Marseille, 21 juin 2024

Qelopment of prefrontal cortex \

Sharon M. Kolk('™ and Pasko Rakic™

MNeuropsychopharmacology (2022 4741-57

It has been speculated that, as the
PFC takes so long to fully mature
also has the largest critical window
of all developing brain areas. The
various risk factorsither genetic or
environmental can hamper the
intricate developmental events and

@e arisk in developing NDDy

Fig. 5: Risk factors in PFC development.

Smoking
Drinking

V)

] g
Genetic

causes

OQ\

p
L
]

Nutrients

Physical
factors

Toxms

Schematic overview of genetic and environmental risk factors during

pregnancy to be the possibtause of NDDs (Clockwise: Genetic causes,
Smoking, Drinking, prescription or recreational Drugs, certain combination
Nutrients, Physical factors such as UV, ultrasound or various radiations,
Toxins, Virus infections). Possible causes for NDDs include specific genet
environmental factors as well as a combination of both.

Les perturbations des
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Troubles du neurodéveloppement
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Facteurs de risque multiples, synergiques et cumulatifs
(in utero et tout au long de la vie)

UKASa

higher order executive functioning skills, such as planning and
problem-solving.”” Amongst the many areas of neurcbehavioural
vulnerability documented in studies of children and adolescents
with CHD, attention and executive function deficits seem to be
amongst the most pmnﬂnent.‘ujlﬂ'

Facteurs env,

llardi 2020, voir aussiFeldmann 2019

Adverse and Early family life Identity formation q
benevolent (e.g., caregiver stress, (e.g., self-esteem, psychosomaux,
childhood events financial strain) body image) . &
sociodémog
Fa?teu Is Intensive care Brain Education 9
génétiques et TRl Sicosests (e.g, abilities, achievement, culturels
attendance)

épigénétiques,
régulation
pl acentaireyY

Early peer and
social interactions

Prenatal
factors

Traumatic health

Neurodevelopment and care experiences

emotion regulation
Medical interventions
(e.g., repeat surgeries, devices)

Considerations across the life course

Séquelles cérébrales
néonat pré - ou per -
opératoires (immaturité
connectome cérébral,
cyanose, CEC néonatale,

Resilience
(e.g., coping strategies, social support) rea intensijvey)
Health disparities . ) Mental health . .
(e.g.. access to care, health outcomes) te.0.. peychological distress, irauma symploms, peychological welk-bsing)
Physical health
Social factors (e.g., adherence, morbidity, mortality)
(e.g., relationships with family, friends)
—_ Social health
Health behaviors (&.0., relationships with family, friends, and the congenital heart disease community}
(e.g., adherence, physical activity)
; Quality of life
Agi d mortal Challenges of adulthood ) ) P
(e.g..%ggi:i:g cogniti\:y and (e.g.. employment, family planning) (life satisfaction as defined by the individual)
physical health, end-of-life) Health care system
(e.q., access, utilization, cost)
Figure. Diagrammatic representation of contributing factors and domains of outcomes for the psychological well-being of Sociaty
individuals with congenital heart disease. (e.g., awareness, health policies)
Kovacs Circ CardiovascQual Outcomes2022
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APerturbation «fonctionnelle » du controle exécutif  [Presthool Executive Control and Intemalizing Symptoms

Facteur psychopathologie général
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Phobie
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alimentaire

¥

Troubles
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EDM
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Gilles
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Tourette

Troubles
bipolaires

Troubles du
spectre de la
schizophrénie

r]:
P

Dysfonctionnements exécutifs

Figure 1. Troubles psychopathologiques de I'enfant dans lesquels des déficits exécutifs ont été décrits
(selon la classification de Caspi et al. 2014)

Fournet et al. (2021), InRoyet&.2 Yy OG A 2 Y &
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in Elementary School

Timathy D. Nelson ' - Katherine M. Kidwell " - Jennifer Mize Nelson? - Cara €. Tomaso ' - Maren Hankey ' -
Kimberly Andrews Espy'~

Journal of Abnormal Child Psychology (2018) 46:1509-1520

Posttraumatic Stress Disorder and executive @
dysfunction among children and adolescents:
A Latent Profile Analysis

Gen Li®", Li Wang®®*, Chengqi Cao®<, Ruojiao Fang®®, Xing Cao®*", Chen Chen??,
Jon D. Elhai®¢, Brian J. Hall"¢

International Journal of Climcal and Health Psychology (2019) 19, 228-236

Boys with Oppositional Defiant Disorder/Conduct Disorder Show
Impaired Adaptation During Stress: An Executive Functioning
Study

Jantiene Schoorl'? - Sophie van Rij]:ll’2 + Minet de Wied? - Stephanie van Goozen'* -
Hanna Swaab!?

Child Psychiatry Hum Dev (2018) 49:298-307 . . . .
Impaired executive function in 14-

to 16-year-old boys with conduct

disorder is related to recidivism:

A prospective longitudinal study

A ~ . HIDEKI MIURA? AND YASUYUKI FUCHIGAMI®,
RS ftQSy Tl yi

Criminal Behaviour and Mental Health
27: 136145 (2017)
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Hypocalcémie
' Deficits cognitifs et d’apprentissage

B Somatique
B Cognitif et adaptatif

B Psychiatrique

Risgue accru de trouble de I'attention

Risque accru de développer une psychose

Retrait social et difficultés relationnelles

Neurodégy

Figure 2. Représentation des différentes spheres touchées et des principales difficultés rencontrées
par les individus porteurs de la del22g11 au cours de la vie.

Maeder et al. (2021), In Roy et al.,
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New research

Cognitive and Psychiatric Predictors to
Psychosis in Velocardiofacial
Syndrome: A 3-Year Follow-Up Study

Kevin M. Antshel Ph.D. 2 X, Robert Shprintzen Ph.D., Wanda Fremont M.D.,

Anne Marie Higgins N.P, Stephen V. Faraone Ph.D., Wendy R. Kates Ph.D.

Profildévdes FBrédicteurdes
symptomes psychotiques ultérieurs

Liens particuliers avec les symptomes
psychotiques neégatifs
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AUn role médiateur ?

Reflection
Cool EF
Hot EF
RDOC: \ - N
. ~ vy e C ntrol, < Metacognition
Annual Review of Clinical Psychology WM, language - | < Social cognition
) . factor < « Adaptation
— . - . '\, P | < Learning
Executive Function and | S b

svehons Yoov: / Ad hildhood > Impulsivity
PS} L]l()})clt]1()]()g} . ’\ [ V;:;gée:“e:ﬂ ]—. <5tress> H[mj—,—»kﬂﬂ —_— {:;E;g::;::;ﬁn
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. . > Rumination
Perspective )
) \] i:s Delusions

_J
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o2 . 4
Ph]llp Dav1cl 261320 Sensorimotor Posrtl\re
valence systems

systems valence systems
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Institute of Child Development, University of Minnesora, Minneapolis, Minnesota 55455-0345,

.
USA; email: zelazo@umn.edu \ j

Figure 4
A simplified neurodevelopmental model of the etology of general psychopathological risk. Abbreviations: Cog, cognitive; EF, executive
function; EXT, externalizing; IN'T, internalizing; RDoC, Research Domain Criteria; TD, thought disorder; WM, working memory.

Annu. Rev. Clin. Psychol. 2020. 16:431-54

3 EF skills play such a central role in the etiology of psychopathology

Marseille, 21 juin 2024 Les perturbations des fonct.



Parti cul ar |

t ®s d

es t1ro

AUnindicateurtransdiagnostiguedu développement atypique

The ubiquity of EF difficulties across disorders suggests thetdisruption of EF development may
be a common consequence of many different kinds of developmental perturbggan,
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Zelazg 2020

e Meilleur prédicteur
g du développement
J que le QI ?

(e.g., Duckworth &
Seligman 2005)
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Rev Neuropsychol
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Les fonctions exécutives chez |'enfant :
approche épistémologique
et sémiologie clinique

Executive function in children:
epistemological approach and
clinical semiology
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AUnelecture clinique délicate

Risque dfaux negatif I Risque defaux positif
(« symptdmes» de mmaturite legitime (attendue) (maturité inachevée du

f QSy Tl yOSk ! vs pathognomonique ??? lobe frontal)

RALENTISSEZ
ENFANTS

« Elle commence les choses
au dernier moment»

Indulgence liée au
contexte médical, déni
«Lf LI &aasS Rdz O21lj t f QNyS
coupe sans arrét la parole «Lf YOI NN&

attendre son tour»

< ldentification tardive |
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AUnesymptomatologie polymorphe versant affectif

Obs initiale : JP paickerly& Benton (1948)

Défaut de controle/régulation des

Report of a case of

emotions et des interactions/convenances : : : :
al 4 q hobathi gg?éi;argznﬂ)m? = Sociopathie acquise
e $yn [ ey g Ique) Lobes;Proceedingsf the -1 précocement, lésions

5
:

Association foResearch périnatales des LF
in Nervousand Mental

Disease

R

[1 siécle aprés Gage]
5SAONARLIIAZ2Yy A O2YLX SYSyul ANBa

Boone et al., 1988Mateer & Williams, 1991 ; Williams Syndrome frontal,

& Mateer, 1992 ;Grattan& Eslingey 1991;Eslingeset par ana|ogie avec
al., 1992; Price et al., 1990; Marlowe, 199ambaqué f O Rdzf (i S

dt N\?\ Yl N\E é.2(37\|f 9 5dzf | O3 MbeC*)l:’X

Irritabilité, agressivité, intolérance a la frustration, OEGSYyarz2y RS& (NI GldzE 6HNNNQU
instabilité/impulsivite, labilité émotionnelle, acces Syndrome
incontrélables de violence verbale et/ou physigieX

e.g., Anderson et al. (2009). J Clin Eepropsychal

dysexécutif
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AUnesymptomatologie polymorphe versant cognitif
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informations/pensées non pertinentes, Défaut de activité cognitive complexe
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cognitive
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ADe possibleslissaciations

Etude d’un cas de syndrome
dysexécutif a prédominance cognitive
chez un enfant présentant une

Affectif vs Cogn|t|f VS |ntracogn|t|f épilepsie frontale symptomatique
A case study of executive dysfunction
Anderson et al. (2000). Long-Term Sequelae with 'pred'ommant COgm?We disorder in
of Prefrontal Cortex Damage Acquired in Early a Ch"/d with symptomatic frontal lobe
Childhood. Developmental Neuropsychology Eslinger et al. (1999). Cognitive and behavioral epilepsy
Early dysfunction in the prefrontal development up to 4 years after early right frontal

. . : lobe lesion. Developmental Neuropsychology ) ) ) )
region may result isevere and chronic Le profil neuropsychologique du patient est en faveur

social maladjustment despite largely Eslinger & Biddle (2000). Adolescent d’'un syndrome dysexécutif affectant de maniére prédo-
normal cognitive abilities. ) Neuropsychological Development After Early minante la planification et la MDT, retrouvé a travers le
Right Prefrontal Cortex Damage. Developmental comportement de I'enfant dans la vie quotidienne, sans
Neuropsychology atteinte évidente du registre affectif des FE. La confron-

Atteintes orbitaires
et ventromédianes
vsdorsolatérales

Extensive evaluation at 4 years after onset
indicated improvement but specific 3 NEUROPSYCHOLOGIE
impairments in executive functions,
including &entional control, visuospatial

Valérie Charbonnier!-2, Amaud Roy*-?,
Caroline Seeqgmuller’, Agnés Gautier!,
Didier Le Gall**

%

YI AaX working memory, cognitive flexibility, and 2011, 3(1), 122
organizational strategies for learning { ) ' ’
R — Gt oSy despite superior intelligence level. % '%,,a
Ventromédial Orbitefrontal Dorsclatéral |~ J} ="
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Aggravation/apparition difféerée (a distance)
APSPET L YS&dzZNB [jdzS f Sa)\| St
RQlF 2dzaGdSYSy il | dzaAYSly

ADynamique évolutive contréntuitive

Versant affectif Versant cognitif
Reéglegle vie sociétaler complexes Situations de résolution de problemes + difficiles
Cpts délictueux, mise en danger, défaut = e e
- g 2 Chroun R L5 | : 0 _
RQA 3-/u 5_3_'\"] UAZYy a2OAltS e.g.,neurofibromatosistype 1 100
u H){glene Ilmltee S [But seealsotraumatic brain injury, brain 30
u Dépenses inconsideéreées, vols tumors, epilepsyX & o
u Fugues E
: . g 0
u Toxicomanie 2 a0l
. Cpt Sexuel CompUISif The_fw_'era]] EF meta—regrem"inn was significant (regression '
- coefficient=-0.09, 95% CI [-0.16; —002]; Z=-24%; -2.00 1
u Tendancessuicidaires p=.01), suggesting that age has an effect on ES (Figure 4). -L350
u Comportementsmaternels dangereux 300 -
e 20 40 &0 80 108 120 140

Anderson et al. (2009J. Clin Expleuropsychol
Beaussart et al. (2018). J MéuropsychoSoc

Marseille, 21 juin 2024 Les perturbations des fonct.



Parti cul ari1 t ®s des

ARetentissement potentiellement séveére et diffus

vdzt YR S OKST RQ2NDOKE&&EGHNS Sald LISNIgNDS X

This exploratory study confirms that EF deficits have

a significant impact on the (Jol. of children with NF1,

as FIC]'C‘.'i".T‘d. I:':!' bﬂlh |_]'|5_l l:hild.lﬂﬂ Lhcmgg]w:—s and Lh.:i[

L . . . . L parents, regardless of the indirect indicators of learning
Efficience !Exec l.-ltlve fu n.CtI ons and qua llty O.f life e disabilities. Social interactions and School environment
intellectuelle in children with neurofibromatosis type 1 are the most vulnerable Qol. domains, linked to the

fundamental role of EFs in psvchological development.

Amaud Roy'*"'®, Jean-Luc Roulin®, Christéle Gras-Le Guen®*, Marie-Laure Corbat"?* and
Sébastien Barbarot>®

Table 4 Predictors of quality of life in children with NF1 (n =40). Results of regression analysis

Fonctions ot

instrumentales,
apprentissages

Child self-report Parent proxy report

Ph WB Soc sup Sch env PhWB Moods em  Par rel Soc sup Sch env Soc Acc

Model 1
Executive functions

ROCF, planning index —17(07*™ —12(06)* — 1.3 (04)***
Stroop, errors

WMI —04(0.2)% —04(02)*

T2B speed —02(0.1)* —0.1(0.0)* —01(0)* =010
T2B accuracy

Cognition
sociale

Auditory attention

Symptomatologie différentielle SRIEF parents R _osoar

BRIEF parents, MI —06(03)" —05(0.2)*

selon les FE perturbées SRIF teacher, B

BRIEF teacher, MI —04(0.2)7 —04(02)7 -03(0.0)* —0.5(0.2)**

—04 (02"
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Beyond protective factors and normal IQ in preterm: more

[ Q$ @I f dZI L’I 7\ 2 y- I‘:’a dZ v L y~ Q executive disorders than expected (i A S H

- -

Intelligence and Executive Functions: A Comprehensive Assessment of
e.g., HPI Intellectually Gifted Children
Table 2. Comparisons between (1GC) and (TIXC) for EF performance-based measures
Tests Measure Min-Max 1Gc e (7] P
M (510 M (5D Table 3. Comparisons between IGC and TDC based on parent and teacher rating scores (T-score) from the BRIEF questionaaire
Stroop (CEF-B) Time [ 88,67 (40.3) B3.3(51.2) 6075 0,388 "‘3‘:@) "“rm v r
Uncorected emors 0-100 4(129) 0.78 (1.6} 676 0,071
Cross-out Joe (CEF-B) Execution time 00 T4.4(2654)  T014(196.8) 519.5 0.948 BRIEY Pareols R=19 n=35 .
Imprecision 0450 867 (5.9) B09(5.1) 549 0.756 o o ﬂg e e e
Time evelution — oot 4 o0 1223 (71.3) —32.11(58) 7165 0012 Shift SBH(15) A77(95) 4
Imprecision evolution — 480 - 480 —0.53 (5.5) —06(4) 5815 0.459 Emotional Control 66.6(13.3) 47.1(82) =0 <0001
Kids Card Sorting Test (CEF-B)  Time 000 1815 (30.9) 199.5 (59.5) 4265 0278 M B3y £203) — 007"
Rules 0-7 48009 431(L.3) 6235 0182 === st
Parsevarations 047 33327 3974 SI55 0905 e By e P o e
Drop oat 016 157(1.5) 163 (1.5) 504 0781 Organization of materials 270107 50(9.9) 764 <0001+
ROCF (CEF-B) Formulation 0-36 286(2.9) 235 (4) 532 0931 Monitor 24 ga g::ﬂ? m .‘3:::
Planaing 0-36 30043 (3.1} 30,86 (3.3) 4705 0.475 . - =
Planaing indes ~3%-3 19G.1) 252034 575 036 R e e = o -
& Mazes (CEF-B) Total Teme 0o 487.9 (201.9) S18.8(219.3) 486.5 0617 Inhibit S68(127) L1077 59 0024
Impasses [ -] 109 (10.5) 100 (E1) 5395 0.853 Shift g{,l?,:fl ;‘:’; :fi)‘) ﬁi m
‘Word generation (NEPSY-IT) Semantic 000 35(10.1) 31.209.2) 6375 0.214 Emoticaal Coatrol
M 530129 £7(10.9) 8 o021
Tnitial leties 000 1601 142(6) TS 0360 =P B e ter i
Memory 5340112 471007 a9 0003
PlaaOrganize 52.5(13.6) 473(109) 370 0082
Orgasization of materials %0143 47102 22 0007
Monitor 510138 4701 us 0046
s GEC 9129 7501 373 0017 Cadeau et a| 2021
"
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