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Consciousness

Conscience: 2 composantes

A
TRcli)NgDnSi;ive Conscious
Sciences Wakefulness
Lucid ".....ooooooooo...‘..
Dreaming +, Locked-in syndrome |
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Drowsiness

REM
Sleep St I-II Sleep

St III-IV Sleep

Unresponsive
Wakefulness Syndrome

Content of Consciousness: Awareness

General Laureys et al., 2010
Anesthesia T
Coma
—>
Level of Consciousness: Wakefulness = necessary but not sufficient

“There's nothing we can do... he'll
always be a vegetable.”
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Consciousness ~ frontoparietal

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

Z value

mg / 100g . min

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

Laureys et al, Neuroimage 1999 Laureys et al, Lancet Neurology, 2004
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Consciousness

Conscience = connectivitée

“VEGETATIVE” MINIMALLY
UNRESPONSIVE RESPONSIVE

Science



Consciousness

Interne vs Externe

Conscience EXTERNE: sensorielle
environnement

INTERNAL or
SELF

Gisiata: s Conscience INTERNE: conscience de soi

EXTERNAL or
SENSORY
AWARENESS




Diagnosis criteria

Fast Recovery of
\ Recoverg/‘,f‘ Consciousness |
. o =4

4 2002,
| Aspen Workgroup

1972
Jennett (Glasgow)

& Plum (NY)

\ 1994, Multi-Society Task Force on PVS
i >1 year (traumatic)

1966 >3 months (non-traumatic; anoxic)
Plum & Posner (NY)

m \ Brai
:* rain . i
‘ ! ‘ ! Death 1952, artificial respirator (Ibsen, Copenhagen)
r I r S Redefinition of death based on neurological criteria
d . t .
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Diagnosis criteria

Etat de conscience altéree chronique

— Fast ey Recovery of
Re | |  Consciousness

< 7

A 2002, -
| Aspen Workgroup > -
P

1994, Multi-Society Task Force on PVS

>1 year (traumatic)
>3 months (non-traumatic; anoxic)

: ™ 1972
ACUtl? Brain | | | Jennett (Glasgow)
Injury & Plum (NY)

—

1966
Plum & Posner (NY)

SN Brain
Death 1952, artificial respirator (Ibsen, Copenhagen)
Redefinition of death based on neurological criteria




Diagnosis criteria

Conscience: 2 composantes

CONSCIENCE ETAT VEGETATIF/  ETAT DE LOCKED-IN
NORMALE COMA  SYNDROME D’EVEIL cONSCIENCE ~SYNDROME
NON REPONDANT MINIMAL E
> == —> —> ) e
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Conscience

Etat vegetatif/non repondant

e Pas de signes de conscience

e Pas d’interaction avec I'environnement

e Pas de comportement volontaire en
reponse a un stimulus visuel, auditif,
tactile ou douloureux

e Pas de comprehension de langage ni
expression

EVEIL
CONSCIENCE

e Quverture des yeux




Conscience

Etat vegetatif/eveil non répondant

- PERSISTENT VEGETATIVE STATE
6"; Medicine "y |

[«

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

Steven Laureys! 2, Gastone G Celesia? &, Francois Cohadon? B, Jan Lavrijsent &, José Ledn-Carriéns B,
Walter G Sannitat.7 b=, Leon Sazbon8 I, Erich Schmutzhard? &, Klaus R von Wild10.11 =, Adam Zeman12 ]
and Giuliano Dolee!3 B for the European Task Force on Disorders of Consciousness? =]

http://www biomedcentral.com/1741-7015/8/68
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“There's hothing we can do...
he'll always be a vegetable.”




Conscience

Etat de conscience minimale

e Evidence claire d'une conscience :

- Poursuite visuelles -
- Sourire ou pleurs appropriés

- Localisation d’objets — MCS - —
- Localisation de stimulations nociceptives
- Manipulation d’objets —~

- Réponse a la commande
- Communication non fonctionnelle MCS +

- Verbalisations intelligibles

EVEIL
CONSCIENCE

L'émergence de I'ECM est caractérisée par le retour d’'une
communication ou d’une utilisation fonctionnelle d’objets




Diagnosis criteria

MCS: nouvelle terminologie

> MCS +
Following simple command
= o= MCS+ > MCS-
Minimally >
Conscious
state

> MCS -
Pain localisation
Visual pursuit
Accurate smiling or crying




Diagnosis criteria

Récupération

Functional communication /
Moderate

Command following — disabilities
Severe

disabilities

g \ - \ Professional
8 - MCS + reinsertion
o0 Independence

0O MCS -
o [
©

'9 — Signs of consciousness

(‘% (non reflex behaviors)

c VS/UWS

Q

(aa)

< Arousal (eye opening)

Coma

Cognitive function




Diagnosis criteria

“Reflexe” versus “Volontaire”

“"REFLEX"” / "AUTOMATIC”
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Diagnosis criteria

E r re u r d I a g n [ JFK COMA RECOVERY SCALE - REVISED ez
Record Form

Patient: Date: |
AUDITORY FUNCTION SCALE

4 - Consistent Movement to Command *

3 - Reproducible Movement to Command *
= 2 - Localization to Sound
N=103 patients post-coma | :-auses
0 = None
) . ), L, i VISUAL FUNCTION SCALE
— 45 diagnostic d’état vegeétatif ((s-ossctrecognon”
4 - Object Localization: Reaching ™
— 18 signes de conscience (Cor; Ve
1 -Visual Startle
O y . - 0 - None
@ MOTOR FUNCTION SCALE
% 41% d’erreur diagnostiqu e ererenonse
5 - Automatic Motor Response *
4 - Ohject Manipulation *
3 - Lecalization to Noxious Stimulation ™
2 - Flexion Withdrawal
1 = Abnormal Posturing
0 - None/Flaccid
OROMOTOR/NERBAL FUNCTION SCALE
3- Intelligible Verbalization *
2 = Vocalization/Oral Movement
1 = Oral Reflexive Movement
0 - None
COMMUNICATION SCALE

2 - Functional: Accurats !

1 - Mon-Functional: Intentional *
0 - None

AROUSAL SCALE

3 - Attention

2 - Eye Opering wio Stmulation
1 - Eye Opening with Stimulation

0 - Unarousable

TOTAL SCORE

Denotes emangence from MGS ¥




Diagnosis criteria

Evaluation clinique

ECHELLE DE RECUPERATION DU COMA
VERSION REVUE FRANGAISE 2004

Formulaire de rapport

Patient : Date atteinte cérébrale :
Etiologie : Date admission :
Diagnostic initial : Date :

Examinateur:

FONCTION AUDITIVE

4 — Mouvement systématique sur demande*
3 - Mouvement reproductible sur demande*
2 - Localisation de sons

_— 1 - Réflexe de sursaut au bruit
Vanhaudenhuyse et al., 2008 0 — Néant

FONCTION VISUELLE

5 — Reconnaissance des ohjets*

4 — Localisation des ohjets : atteinte*

50 ' 3 — Poursuite visuelle*
2 — Fixation™
| 1 — Réflaxe de clignement 4 la menace
0 — Néant
* FONCTION MOTRICE

40 _ B — Utilisation fonctionnelle des objets™

5 — Réaction motrice automatique*
N S 4 — Manipulation d'objets*

3 - Localisation des stimulations nociceptives®

2 — Flexion en retrait
30

I
*

- D M Irror 1 - Posture anormale stéréotypée
0 — Néant / Flaccidité
[ Person FONCTION OROMOTRICE/VERBALE

3 - Production verbale intelligible*

2 0 _ HO bject 2 — Production vocale / Mouvements oraux
1 — Réflexes oraux

0 — Néant

COMMUNICATION

2 - Fonctionnelle - exacte”

1 — Non fonctionnelle © intentionnelle®

0 — Néant

EVEIL

3 — Attention

2 — Ouverture des yeux sans stimulation

1 — Ouverture des yeux avec stimulation

0 — Aucun éveil

SCORE TOTAL

10 -

Number of MCS patients tracking




Diagnosis criteria

Evaluation clinique

Auditory stimulation

w
o
*

25 -

m OWN NAME
O RINGING BELL

N
o

NS

-
o

e————— e ———

Patients showing localisation to sound
n 7

*p<0.01
NS=not significant

o

VS/UWS MCS

Own name = Autoreferential stimulus



Paraclinical diagnosis

Diagnostic
paraclinique

/ / A 3 ; g
{ | - ‘ " e |
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Signes de conscience avec |I'TRMf

Tennis Imagery Spatial Navigation Imagery

Controls ' SMA "

4

o v -

Patient - J& SMA \‘\

-
"m,_ II
d \
“an < :
- G <
L @ .
N B
0 a G a ad 2010



Diagnosis

Communication oui/non avec |I'IRMf

Imagine Tennis to answer 'YES'
Imagine Navigating to answer 'NO'

Is your father's name Alexander ?

s .

N =
3 T
= 2
o
2
o 1.51
(@]
i
o 14
10}
N
2
2 05
c
8
w 04

Tennis Spatial Question Question Question Question Question Question
LOC LOC 1 2 3 4 5 6




Paraclinical diagnosis

Interface cerveau ordinateur : EEG

“MOVE YOUR FOOT” “MOVE YOUR HAND”
- HEATHY \ Brain and 3 |SciENCE GRouP|
Gl SRR
SUBJECT .
- - Cruse et al, Lancet 2012
ot i 3/16 VS/UWS (19%)
o o - 2/5 traumatic (40%)
“VEGETATIVE” - - 1/11 non-traumatic (9%
% UNRESPONSIVE
. PATIENT & Cruse et al, Neurology 2012

7/23 MCS (30%)
| - 7/15 traumatic (49%)
www.thelancet.com - 4 - 0/8 non-traumatic (0%)

- ~ Y
- ¥4 S



Paraclinical diagnosis

Interface cerveau ordinateur : pupil

IS YOUR
NAME CLARA"

pupil size

20

time (seconds)
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Interface cerveau ordinateur : pupil

|
li
|

) [©}:

A(‘]‘.QOB-“'J o

|

A
T
Lom gNRE ) LB

-ﬁ..

Chatel

WWW comasaence org




Paraclinical diagnosis

Interface cerveau ordinateur : EMG

« Bougez la main droite »

300 - 600 ) :
A "It is raining today" (=ilent period) “Move your right hand|
400 : :
250 F
200
200 -
0
= 180} T
oy
5 K i
E \
&
= 100
L

-

"It is raining today" silent period "Move your right hand"
gtoday’ | o { petiod) e your rig

-£0 1 1 1
30 60 80

_
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Aphasie

The problem of aphasia in the assessment of
consciousness in brain-damaged patients -

Steve Majerus'~, Marie-Aurélie Bruno™, Caroline Schnakers®,
Joseph T. Giacino* and Steven Laureys™*

Frogress in Brain Research, Vol. 177
Copyright © 2009 Elsevier

15 :
o -
e 10 4
5
O .
—aie T MCS+ > MCS-
5 _ - **
S
0 T T T T
Anoxic Traumatic Hemorrhagic, Controls

stroke, other

Bruno et al, J Neurology 2012
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Metabolisme céerébral — PET scan

= Réseaux
conscience interne
ET externe

= Réseaux
conscience interne

Thibaut et al, J Rehabil Med 2012

WWW.comascience.org
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Réseau du mode par defaut : IRMf

locked-in
gl syndrome

>
+ =
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S 2
S0
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e |
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o o
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Controls Minimally Vegetative

conscious state state

Vanhaudenhuyse et al, Brain, 2010
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Gomez et al.
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Imagerie par tenseur de diffusion

Control

Gomez et al., 2012

WWW.comascience.org




Paraclinical diagnosis
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Paraclinical diagnosis

Stimulation Magnétique Transcranienne
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patient MV
patient QP

patient MP
patient SG

M L frontal
m L sensory-motor
m L parieto-occipital

R frontal
m R sensory-motor

M R parieto-occipital

patient AD
patient AT




Paraclinical diagnosis

Perturbational Complexity Index (PCI)

Magnetic Perturbation Brain Response

perturbation =P recording = compression =§»  reference scale =§» patients

e - Conscious Wakefulness
25 >3 .

e

—

- = 'Locked-in

Minimally Conscious

0.31 flaga----nnsrsnmresnnnennnenn s

—
S8
>
©
o]
E

[
5|
Y ey K

2

Vegetative

1
Y

Sleep, Anesthesia

homogeneous
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Perturbational Complexity Index (PCI)

inimally Conscious

Vegetative

Casali and Gosseries et al, Sci Transl Med, 2013

WWW.comascience.org



Pain & Emotions

Douleur et emotions

GRIMACING
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Pain & Emotions

Douleur : mort cerebrale et VS

Noxious electrical stimulation

a Healthy control b Brain death € Vegetative state
- b "0 ! M -, 1 ~ .

_ Low level
| disconnected
| cortical activation
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Douleur : MCS

Boly et al, Lancet Neurology, 2008

WWW.comascience.org



Pain & Emotions

Evaluer la douleur

Nociception Coma Scale - Revised

Motor response

3 - Localization to noxious stimulation

2 - Flexion withdrawal SCO re > 3/9

1 - Abnormal posturing .

0 - Noneflaccid = traltement
Verbal response i

3 - Verbalisation (intelligible) d nta Ig Iq uec

2 - Vocalisation

1 - Groaning

0 - None

Facial expression

3 - Cry

2 - Grimace

1 - Oral reflexive movement/startle response
0 - None




Pain & Emotions

Evaluer la douleur

h
=]
L

ba

[=]

1
L] ]

-
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L

ACC metabolism
g 8
1 ]
mhs mm =
[
E N

o

i
N
i
i
»
2

3 4 5 6 7
MCS-R total scores

0 1

Corrélation entre le métabolisme du cortex
cingulaire antérieur (ACC - pain matrix) et le score
a l’échelle d’evaluation de la douleur (NCS-R)




Pain & Emotions

Spasticite

= Exagération du réflexe myotatique qui induit une contraction
musculaire involontaire lors d’'un mouvement ou de maniere
permanente

Facteurs aggravants: Vitesse d’étirement
Fatigue et stress

Effets secondaires: Rétraction musculaire
Fixation irréductibles
Position vicieuses et douleur

Physiopathologie pas encore entierement comprise
Pas de guidelines claires pour le traitement




Pain & Emotions

Spasticite

Evaluation de la spasticité* chez VS/UWS & MCS (n=65)

« 89% (n=58) spastiques
60% (n=39) spasticité seévere

.+ Durée depuis lI'accident: > ¢o oo
corrélation positive avec la g ] ¢ e e
spasticité g 3 ¢

n 2 o o

. Douleur (Nociception Coma s
Sca_/e? Revised) : corrélation 00— o & —
positive 0 1 2 3 4 5 6

NCS-R scores

* Evaluation avec I’échelle d’Ashworth modifiée



Pain & Emotions

Nous entendent-ils?

“Parle avec elle” (Hable con Ella)

Pedro Almoddvar
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Perception auditive

CONTROLS VEGETATIVE MINIMALLY CONSCIOUS
(n=15) (n=15) (n=5)

L] ®

Laureys et al., Brain, 2000
Boly et al, Archives of Neurology, 2004

WWW.comascience.org
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Emotions chez les MCS

Meaningless
Noise

Acoustically
Matched Cries

Patient's
Own Name

Laureys et al., Neurology, 2004

WWW.comascience.org



Prognosis

Pronostic ~ /gy [/

eariysh

Laureys & Boly
What is it like to be vegetative or minimally conscious?
Curr Opin Neurol 20 (2007) 609-13

SCIENCE GROUP|  WWW.Comascience.org
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PronostiC (projet fédéral belge)

VS/UWS (n=116) MCS (n=84)

I EMERGENCE
WMCS

W Dead

mVvsS

be
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Valeur pronostique de I'TIRMf

VS/UW

Activite
corticale
atypique
= meilleur
pronostic




Treatment

Traitements

COMA

SCIENCE GROUP|  WWW.Comascience.org




Treatment

Traitements pharmacologiques

Study Number of

(first author, year) patients and

etiology

Diagnosis

Placebo Reported
control functional
outcome

Dopaminergic agents

Amantadine Giacino (2012) 184 TBI MCS//S Yes Positive
Schnakers (2008) 1 anoxic MCS Mo Positive
Patrick (2006) 10 TBI Low responsive No No effect
level
Hughes (2005) 123 TBI Coma NA No effect
Saniova (2004) 41 TBI ‘Persistent NA Positive
unconsciousness’
Meythaler (2002) 35 TBI MCS Yes Positive
Bromocriptine Brahmi (2004) 4 intoxication Coma No Positive
Levodopa Matsuda (2003) 3 TBI Positive
Zolpidem Cohen (2008) 1 anoxic Lethargic Positive
Shames (2008) 1 anoxic MCS No Positive
Singh (2008) 1 TBI MCS No No effect
Brefel-Courbon (2007) 1 hypoxic Akinetic mutism Yes Positive
Clauss (2006) 2 TBI, 1 anoxic VS No Positive
Clauss (2000) 1 TBI Semi-comatose Positive

GABA agonist

Sara (2007)

Baclofen 1 non-TBI Positive



Treatment

Amantadine

Agent dopaminergique (Parkinson)

30 BASELINE AMANTADINE WASHOUT AMANTADINE CONTROLS

| S - EEE

METABOLSIM
<
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Zolpidem

Agent sedatif (insomnie)

Placebo
impaired

Zolpidem
impaired

Zolpidem
recovered

Chatelle & Thibaut, et al., Frontiers 2014

WWW.comascience.org



Treatment

Stimulations cerébrales profondes

Recovery of consciousness = Intralaminar nuclei stimulation
recovery of thalamo-cortical induces “recovery” from
(prefrontal) connectivity minimally responsive state




Treatment

V)
Q
O
-
O
U
O
-
Q
V)
L
(C
—
Q

eré

V 4

Stimulations ¢

Object Naming During Titration

ON

P<0.001
A

OFF

: i i i i i i
- = ] [a] ] ] hA [} 3] -
= = = = = = = = =

(SurweN 192lq()y) Sunes jJo Aduanbau,g




Treatment

Stimulations non-invasives

Stimulations transcraniennes a courant continu

Courant continu de 2ZmA
20minutes sur le cortex préfrontal gauche



Treatment

Stimulations non-invasives

Stimulations transcraniennes a courant continu

* NS

14

" = 15/55 répondants

- 2 UWS; acute
- 13 MCS
= 43% of MCS
5>1y post insult

mean of CRS-R total score

MCS (n=30) VS/UWS (n=25)

* p<0.001



Treatment

Stimulations non-invasives

Stimulations transcraniennes a courant continu

Utilisation d’une cuillere apres une stimulation tDCS

Avant Apres




Philippe

Vigand
THE .

DIVING BELL
AND THE

BUTTEREL

JEAN-DOMINIQUE BAUBY

LOOK UP
FOR VES

J I.I\'I'\\ \IA\H()

ALl

JEAN-DOMINIQUE BAUBY

LE SCAPHANDRE
ET LE PAPILLON

ROBERT LAFFONT

‘i.smudunn du Locked-in Syndrome

Locked-In Syndrome

Karl-Heinz Pantke

Loéked»m

Gefangen im eigenen Korper

SCIENCE GROUP

ONLY
THE EYES
SAY YES

o Lo S,

’
’
’
’
;J g

ﬂ} A z\(/ /
I ||l|I;[’>E:AT\ YTEP HAN EoV IGAN D
i 4 |

—
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]E PARLE

P Témoignage
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Locked-in syndrome

b
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LIS - diaghostique

Person who gave the LIS diagnosis Number of
patients (n=84)
(%)
Medical doctor 52 (62%)
Family member 28 (33%)
Other 4 (5%)

Laureys, Pellas et al., Progress in Brain Research, 2005 _

WWW.comascience.org



LIS

Fonctions cognitives

Scores

Scores

30

L R

L B i AEEETTITRSRITRRES

10

Fonctions exécutives

Mémoire a court terme

Scores

Scores

Attention soutenue

50

mLIS
O Sujets Contdles

Langage

100




Qualite de vie & LIS

Etre "locked in" est pire qu’'étre en état végétatif
ou en état de conscience minimale

100 7 mOui

90 - [ONon

80 W Pas de réponse
70 -
60 -
50
40 -
30 -
20
10 -

35

Pourcentage

32

Medical (n=561) Paramedical (n=194)



LIS

Qualité de vie

Open Access Research

BMJ A survey on self-assessed well-being in A |_ |
QQQMQ a cohort of chronic locked-in syndrome Association du Locked-in Syndrome
patients: happy majority, miserable ®e o®
minority - el

Marie-Aurélie Bruno,! Jan L Bernheim,? Didier Ledoux,! Frédéric Pellas,®
Athena Demertzi,' Steven Laureys'

N of locked-in syndrome patient

5 4 3 2 -1 0 +1 42 +3 +4 +5

8- -
Worst period in my life Best period in my life




LIS

Qualité de vie

Open Access Research

A survey on self-assessed well-being in A |_ | S
opgg a cohort of chronic locked-in syndrome \550-:1 ation du Locked-in Syndrome
patients: happy majority, miserable o®
minority - -

Marie-Aurélie Bruno,! Jan L Bernheim,? Didier Ledoux,! Frédéric Pellas,®
Athena Demertzi,' Steven Laureys'

No #
between LIS
and controls

N of locked-in syndrome patient

-5 -4 3 -2 -1 0 +1 +2 +3  +4 +5
‘ - - - - - ’ -
Worst period in my life Best period in my life




Qualite de vie & LIS

Euthanasia

Suicidal thoughts

Reanimation

0 20 40 60 80 100




Ethics

Questions ethiques

COMA
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Ethics

Prise en charge de la douleur

Pensez vous que les patients en ...
ressentent la douleur?

Question Odds 95% Confidence p value

100 - Predictors Ratio Interval

%0 1 Do you think VS patients feel pain?
_ 80 1 Age 1.01 1.00  1.02 .050
X 70 - Women 1.25 99  1.58 .060
- 60 - 59 Northern Europe 1.00
GCJ Central Europe .81 .58 1.14 .240
c 50 1 Southern Europe 1.10 76  1.60 .600
Q 40 - Paramedical professionals 1.56 1.20 2.00 <.001
% 30 4 Religious respondents 1.37 1.10 1.70 .004
< 20 - Do you think MCS patients feel pain?

10 Women 2.38 1.33 4.26 .003

0 VS Religious respondents 1.83 1.05 3.18 .031

(n=2059) **p<.001 Predicted response: “agreement”




Ethics

Douleur et fin de vie

Pain Perception in Disorders of Consciousness: Neuroscience,
Clinical Care, and Ethics in Dialogue

A. Demertzi + E. Racine « M-A. Bruno + D. Ledoux « O. Gosseries »
A. Vanhaudenhuyse - M. Thonnard - A. Soddu - G. Moonen - S. Laureys

Le traitement peut étre arréter chez un
patient chronique

80 - 77

100%?

60 -

40 - 38

29

Agreement

20 -

VS/UWS MCS P

European

(N=2259)

M Ressentent la douelur

O Ne ressentent pas la
douleur




Ethics

Décision de fin de vie

Attitudes towards end-of-life issues in disorders of consciousness:
a European survey

o Demertsi - . Ledoux - Mo-A. Brung - 2,475 professionels médicaux

A. Vanhaudenhuyse + O. Gosseries + A. Soddu -
C. Schnakers - G. Moonen - S. Laureys 100 -

90- * % * %

70 66%

60' 820/0
50 -
40 -
30- 28%
20+
10+

67%

VS Re I VS
European 0

Neurological Society Est-il acceptable d’arréter le Voudriez-vous étre maintenu
traitement chez un patient en vie si vous étiez dans un
chronique VS ou MCS? état chronique VS ou MVS?




Ethics

Identifier un proxy

Patient A had said they did

not want to live unless O
capable of full communication

Prognosis for
both patients is
OPatien'c B had said ImIEEd 220 1L

s 3 communicate
minimally conscious _
state was acceptable Patient A:
TREATMENT
ENDS

PatientsA &B , | Patient B:
emerge from r TREATMENT
coma o0 CONTINUES




Conclusion

Conclusion
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Conclusion

Translational research

Corrélats neuronaux de la conscience
~ connectivité au sein d'un réseau frontopariétal

INTERNAL or
SELF
AWARENESS

Echelles cliniques
CRS-R, NCS-R

Outils paracliniques Joon]
fMRI, PET-scan, EEG, BClIs ,
Traitements
douleur / pharmaco / DBS / tDCS

EEG (brain~computer
. .. interfaces) or real-time fMRI
Questions ethiques EMG, ERP or fMRI might enable communication
might reveal subclinical that is not dependent
command-following on motor pathways
! L MM JI ATION
Vegetative state EREEENESD Minimally conscious state OTICATZO Emergence
Eye-opening and Voluntary movements Interactive
reflex behavior only or command-following communication




Consciousness| Diagnosis criteria| Paraclinical diagnosis | Pain & Emotions | Prognosis | Treatment|
LIS | Ethics | Conclusion

Patient 1 Patient 2 Control

PET

L R L R L R
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Conclusion

New knowledge, new nosology

COMA

CLINICAL|TESTING PARA-CLINICAL TESTING

BRAIN DEATH VEGETATIVE/UNRESPONSIVE  CLASSICAL LOCKED-IN  FUNCTIONAL LOCKED-IN

v

MINIMALLY CONSCIOUS STATE

MCS- (non-reflex movements)
1

v

MCS+ (command following)
1

v
Emergence from MCS (communication)

SEVERE DISABILITY
1

v
GOOD RECOVERY




