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QUEST-CE QUE LA CONSCIENCE?
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QUEST-CE QUE LA CONSCIENCE?

Personne ne le sait!!
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QUE

FFF

- CELA FAIT-IL

= UNE CHAUVE-SOURIS?

Nagel (19/74): Nous aurions beau tout
Savolr a propos du systeme nerveux
des chauve-souris, Nous n'en saurions
toujours pas plus sur I'effet que cela fart
de chasser des insectes au crepuscule
en percevant I'espace avec ses orellles...
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QUEST-CE QUE LA CONSCIENCE?
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| A CONSCIENCE: UN MYSTERE?

® La conscience fut longtemps consideree comme un probleme qu’il est impossible
d’etudier scientifiquement:

® Dennett: La conscience est un mystere — un probleme a propos duquel on ne sait pas encore
comment Il faut penser.

® Nagel: La conscience est un phénomene prive, subjectif, a priori inaccessible.

® Chalmers:La conscience est “le probleme difficile’” en neurosciences cognitives. Pourquol
sommes-nous conscients?

® La conscience est maintenant a I'avant-plan du domaine des neurosciences cognitives

® Grace aux méthodes d'imagerie cérébrale comme la tomographie par émission de positons
(TEP), la resonance magnéetique nucléaire fonctionnelle (RMNT) ou la
magnetoencephalographie, gqui permettent de visualiser le cerveau en action, des milliers
d'etudes sont maintenant consacrees a la recherche des “corrélats neuraux de la conscience’.
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| A RESONANCE MAGNETIQUE

MRI measures changes in the regional blood flow that accompanies the metabolic activity of neurons.
The method has excellent spatial resolution, which makes it suitable to localize cerebral activity.
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Courtesy Patrick Wilke
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LA CONSCIENCE N'EST PAS UNE SEULE CHOSE




NIVEAUX VS, CONTENUS DE LA CONSCIENCE

® La notion de “niveau de conscience” est intransitive et se réfere a notre
état d’eveil.

] self vs. other £, presd 3
® La notion de “contenus de la conscience” est transitive et se réfere a ce

qui se passe dans notre esprit guand nous sommes conscients d’un état
de Choses. CXPEIIChICE V. TUncuori

® Etat d’éveil et contenus de la conscience peuvent etre dissociés:

® Quand nous révons, nous sommes conscients mais endormis
® Dans I’état vegetatif permanent, les patients sont éveillés mais inconscients

level vs. content
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NIVEAUX DE CONSCIENCE

NORMAL COMA VEGETATIVE MINIMALLY LOCKED-IN
CONSCIOUSNESS STATE CONSCIOUS SYNDROME
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Laureys et al.
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Content of Consciousness: Awareness

Conscious
Wakefulness

LUCid ,‘.......ooooooooooooo.......
Dreaming ... Locked-in syndrome ..

Drowsiness

REM
Sleep St I-II Sleep

St III-1IV Sleep

General
Anesthesia
Coma
—>
Level of Consciousness: Wakefulness = necessary but not sufficient

TRENDST
Cognitive
Sciences




CONSCIENCE DE SOl ET DES AUTRES

® La conscience n’est pas la meme chose que la conscience de soi
® La conscience de soi n’est pas la meme chose que la théorie de I’esprit

® Conscience perceptuelle, conscience de soi, et conscience des autres
entretiennent des rapports complexes:

® Neurones miroir

® Autisme

® Conscience de soi comme préerequis pour la conscience perceptuelle?
® Théorie de I’esprit comme prerequis pour la conscience de soi?
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RECONNAISSANCE DE SO




EXPERIENCE VS, FONCTION

® Conscience d’acces: Les représentations conscientes sont

globalement accessibles pour le controle de I’action
S€ill VS. otner

® Conscience phenomenale: Les représentations conscientes font
I’objet d’une experience, elles sont associées a des qualités
vecues

® La question de savoir si les caracteéristiqgues fonctionnelles et
phénomeénales de la conscience peuvent etre dissociées fait I’objet
de débats intenses. Est-ce qu’on peut avoir une expérience sans le
savoir? Est-ce que I’attention sélectionne certains contenus
conscients ou est ce que nous devenons conscients uniqguement
de ce a quoi nhous faisons attention?
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L& CERVEAU ET LESPRIT

Experience — Comportement

“downward causation” ?

“explanatory gap”

'etude de la conscience exige que 'on combine donnees objectives et subjectives
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MESURER LA CONSCIENCE
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David Chalmers a Tucson Il (1996) tenant son “conscience-o-métre




LA METHODE CONTRASTIVE

Subjective experience changes, stimulation
& behavior remain constant

Subjective experience remains constant,
stimulation changes

Subjective experience remains constant,
behavior changes

Lumer et al.

Stimulation changes without awareness

Blindsight

Correct guessing without awareness

Correct reaching in form-agnosia

MEMORY

Episodic Recall
Confabulation
Unrecognized “old” items
Unrecognized items in amnesia
Implicit learning

Implicit learning in amnesia

ACTION

Awareness of intention
Delusion of control
action without awareness
Stimuli eliciting unintended action
Implicit motor behaviour

Unintended action
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UNE FIGURE AMBIGUE

LE CUBE DE NECKER
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| A RIVALITE BINOCULAIRE

a Rivalry

Y o ‘r ]
A ‘

b Non-rivairy

Yoked stmulus

¥ BN

Face-specific or place-specific areas of the brain activate as a function of people’s momentary
conscious experience of an unchanging stimulus.

Kanwisher et al.
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LA METHODE CONTRASTIVE

PERCEPTION

Binocular rivalry
Subjective experience changes, stimulation
& behavior remain constant

Subjective experience remains constant,
stimulation changes

awareness
Subjective experience remains constant,
behavior changes

Correct reaching in form-agnosia

Lumer et al.

MEMORY

Episodic Recall
Confabulation
Unrecognized “old” items
Unrecognized items in amnesia
Implicit learning

Implicit learning in amnesia

ACTION

Awareness of intention
Delusion of control
action without awareness
Stimuli eliciting unintended action
Implicit motor behaviour

Unintended action
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LA PERCEPTION SUBLIMINALE

Functional MRI
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Dehaene et al.
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LAVISION AVEUGLE

De Gelder et al. (2008). Current Biology 18, R1128-R1129
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TWO BIG IDEAS

“higher-order thoughts™
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FAME IN THE BRAIN

® Many proposed neural or computational correlates of consciousness
converge towards “fame In the brain”

Adaptive Resonance (Grossberg)
Integration & differentiation (Tononi)
recurrence & reentrant processing (Lamme)
stability In time (O'Brien & Opie)

synchrony (Crick & Koch)

Global broadcast (Baars, Dehaene)

Atkinson, Thomas & Cleeremans, TiCS (2000); Maia & Cleeremans, TiCS(2005)
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THE NEURAL WORKSPACE

high-level processors
with strong
hierarchy of modular A a—— O long-distance

processors . interconnectivity

automatically _.>/ : ' 9./ / processors
activated WO, T ¥\ \ ~  mobilized
processors D A 2 o into the

‘ e L ey N /A" conscious
L . e A workspace
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HIGHER-ORDER THOUGHTS

ROSENTHAL 1986, 2004

/o

R}
i
, W 5 a mental state Is conscious If we are conscious of
being In that mental state;

we are conscious of being in a mental
state when we have a thought that we
are In that mental state;

IN sum, a mental state Is a
conscious mental state in virtue
of having a higher order thought
that you yourself are in that
mental state.
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HIGHER-ORDER THOUGHTS

LAU & ROSENTHAL, TICS 201 |

(a) { Third-order state: '5 (b) ~ Higher-order state: o i Third-order state: )
+“l am having this representation that | am seeing this motion": “I, as the experiencer, am “l am having this representation that
(self-directed; the absence of this state explains the : having this experience of [ |, as the experiencer, am having this
unconscious nature of the higher-order state) .5 seeing this motion” experience of seeing this motion”
B s e  (self-directed, conscious) (self-directed; the presence of this
Y’ rJ state is necessary for the higher-

order state to be conscious) J

Higher-order state:
“I am seeing this motion” (world-directed, unconscious)

— \f\“')'—-\r..',..;_

= : Medial frontal areas (mainly on \\ 4 First-order state:
‘g\__,/ First-order state: the medial wall, and small parts ., “motion direction = x,

4 “motion direction = x, of the superior lateral surface) speed =y, ..."

speed =y, ..."
% TRENDS in Cognitive Sciences y
LHEWD?2 U COTUING PCIBUCER
Correct Incorrect
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UETAT VEGETATIF

ce de |la recherche -

mportance du syndrome pour la recherche
fondamentale

'ondamentale pour

a prise e

N charge des patien

LS

® recherche sur les echelles diagnostiques (mesures subjectives)

® recherche

Atkinson, Thomas & Cleeremans , TICS (2000); Maia

sur les corrélats neuraux

& Cleeremans, TiCS(2005)
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Nn=103 post-comatose patients

— 45 clinical consensus diagnosis ‘vegetative state’
— 18 signs of awareness (Coma Recovery Scale)

% 40% potential misdiagnosis

JFK COMA RECOVERY SCALE - REVISED cson

Monday 4 March 13

Patient:
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Coma Recovery Scale-Revised

CRS-R

COMA RECOVERY SCALE-REVISED

ECHELLE DE RECUPERATION DU COMA
VERSION REVUE FRANGAISE s

Livret d'évaluation et d'administration

Joseph T. Giaano, Ph D ot Kathleen Kalmar, Ph D
Center for Head ngunes
Echson, New Jersey

JHEK
Johnvos Rebabilitation Institute
AT wh BTN Misdien! Comter
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a) Importance

Medical
information

Involvement
in care

Social
support

Family needs

Emotional
support

b) Satisfaction

Medical Involvement Social
information in care support

Emotional
support




Burnout in caregivers

568 health care workers (Maslach Burnout Inventory)

Monday 4 March 13

Healthcare workers

450

400

250

200

150

100

50

82%

No Burnout |

68% emotional exhaustion
50% depersonalization

T

3% severe

15% moderate

Burnout

Profession Burnout
Physician 8%
Nurse 24%
Nursing assistant 23%
Physio-/speech-/ergo-therapist 8%
Psychologist/social worker 10%




A new name for “vegetative”

GM\C Medicine PEP\S ISTENT \/ESF Aﬂ\/E STATE

Unresponsive wakefulness syndrome: a new name for the
vegetative state or apallic syndrome

Steven Laureys! ", Gastone G Celesia? 24, Francois Cohadon3 2, Jan Lavrijsen 2, José Leén-Carriéns &4,
Walter G Sannitat.? 4, Leon Sazbon® 24, Erich Schmutzhard? >J, Klaus R von Wild10,11 24 Adam Zeman12 4
and Giuliano Dolce!? 24 for the European Task Force on Disorders of Consciousness! 24

http//www.biomedcentral.com/1741-7015/8/68

Ther'es no‘rhlng we can do he Il always be
a vegetable."
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Consciousness # global brain function
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Laureys et al., Lancet Neurology, 2004

WWW.Ccomascience.org
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Consciousness # primary cortex

“WVEGETATIVE" MINIMALLY
UNRESPONSIVE RESPONSIVE
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Consciousness = frontoparietal

Areas systematically dysfunctional in “vegetative” state & Precuneus is critical hub in
recovering activity after recovery of consciousness fronto-parietal connectivity

Conscious controls (n=110) Vegetative state (n=33)

Locked in syndrome (n=5) Minimally conscious state (n=7)

Laureys et al, Neuroimage 1999 Laureys et al, Lancet Neurology, 2004
Laureys et al, J Neurol Neurosurg Psychiatry, 1999

WWW.Ccomascience.org
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Consciousness & top-down

“VEGETATIVE” MINIMALLY
UNRESPONSIVE RESPONSIVE

cience
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Consciousness |® connectivity

SESSION 1 (VS) sl 5055100 2 (MCS) i session 3 (EMCS)

20 20
P P |5pV
c
@
=
Q. 1415 2o 22 23 27 30
day ‘
® VS «MCS W EMCS 1 A i
- T™S ™S ™S
s
-
c
R
®
Q

A JOURNAL OF NELROLOGY +,
doLidge magiipsr




LE SYNDROME “LOCKED-IN"

Tennis Imagery Spatial Navigation Imagery

; LN rmc
Patient . w SMA ' )’PC
“ppa
-

Controls ~

Detecting Awareness in the
Vegetative State

Adrian M. Owen,** Martin R. Coleman,’ Melanie Boly,” Matthew H. Davis,’
Steven Laureys,’ John D. Pickard®

Steven Laureys et al.

Monday 4 March 13



Challenges

1. Epidemiology

- centralized database

Caroline Schnakers et Steven Laureys

Coma et états

2. DiagnOSiS .dwe ;Qn_sgience altérée
- standardized assessment (CRS-R) —g

3. Prognosis
- fMRI (resting state), MRI DTI, EEG, ERP

4. Treatment
- sensory stimulation, amantadine, zolpidem, DCS, deep brain stim

5. Adapted network for VS/UWS-MCS

- improve medical care & ethical decision-making
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RADICAL PLASTICITY!

Lancet 2007; 370: 262

Department of Neurology

(L Feuillet MD, J Pelletier PhD),
and Department of
Neurosurgery (H Dufour PhD),
Faculté de Médecine de
Marseille, Université de la
Méditerranée, Assistance
Publique hopitaux de
Marseille—Hopital de la
Timone, Marseille, France

Correspondence to:

Dr Lionel Feuillet,

Department of Neurology,
Faculté de Médecine de Marseille,
Université de la Méditerranée,
Assistance Publique hopitaux de
Marseille—Hopital de la Timone,
Marseille, France
lionel.feuillet@mail.ap-hm.fr

Brain of a white-collar worker

Lionel Feuillet, Henry Dufour, Jean Pelletier

A 44-year-old man presented with a 2-week history of
mild left leg weakness. At the age of 6 months, he had
undergone a ventriculoatrial shunt, because of postnatal
hydrocephalus of unknown cause. When he was 14 years
old, he developed ataxia and paresis of the left leg, which
resolved entirely after shunt revision. His neurological
development and medical history were otherwise normal.
He was a married father of two children, and worked as a
civil servant. On neuropsychological testing, he proved to
have an intelligence quotient (IQ) of 75: his verbal IQ
was 84, and his performance IQ 70. CT showed severe
dilatation of the lateral ventricles (figure); MRI revealed
massive enlargement of the lateral, third, and fourth
ventricles, a very thin cortical mantle and a posterior
fossa cyst. We diagnosed a non-communicating hydro-
cephalus, with probable stenosis of Magendie’s foramen
(figure). The leg weakness improved partly after neuro-
endoscopic ventriculocisternostomy, but soon recurred;
however, after a ventriculoperitoneal shunt was inserted,
the findings on neurological examination became normal
within a few weeks. The findings on neuropsychological
testing and CT did not change.

Figure: Massive ventricular enlargement, in a patient with normal social
functioning

(A) CT; (B, C) T1- weighted MRI, with gadolinium contrast; (D) T2-weighted MRI.
LV=lateral ventricle. lll=third ventricle. IV=fourth ventricle. Arrow=Magendie’s
foramen. The posterior fossa cyst is outlined in (D).
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