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Arousal & awareness <)

G I G A
A
Lucid ......ooooooooo........
Dreaming ¢,, Locked-in syndrome .
DrOV\;s.i;I:a.sé. - A
W
W
% REM
o Sleep St I-II Sleep
E
)]
w
@
c
§ St III-1IV Sleep
‘o
W
c
S General
%5 Anesthesia
o
=
o Coma
= TRENDS
O » Cognitive
Level of Consciousness: Wakefulness = necessary but not sufficient Sciences

Laureys, 2005
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Measuring brain activity 35

Altered states of consciousness
- Pathological : coma

- Pharmacological: anesthesia
- Physiological: hypnosis




Measuring awareness S5
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Content of consciousness ; AYWAREMESS

Boly et al, 2009
Vanhaudenhuyse & Demertzi et al, 2011




global brain function
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Metabolic index
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Classitying “resting” MR 35
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Diagnosis & prognosis

VS/UWS VS/UWS Control
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MCS patients activate the same areas as
healthy controls, meaning that the stimulus
can be integrated and processed

Laureys et al., Neuroimage, 2002
Boly et al., 2008



Diognos’ric error after coma )
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n=103 post-comatose patients

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

Q{) 30-40% potential misdiagnosis

JFK COMA RECOVERY SCALE - REVISED =z0us

Record Form

Patient: Date: | | | | ‘
AUDITORY FUNCTION SCALE

4 - Consistent Movement to Gommand *

3 - Reproducible Movement to Command *
2 - Lecalization to Sound

1 - Auditory Startle

0 - Nore

VISUAL FUNCTION SCALE

5- Object Recagnition * | | I [

4 - Object Localization: Reaching ™ OROMOTORIVERBAL FUNCTION SCALE
3 - Visual Pursuit ™ 3 - Intelligible Verbalization *

2 - Fixation * 2- ization/Oral

1 Visual Startle 1- Oral Reflexive Movement

0 - None 0 - Nore

MOTOR FUNCTION SCALE

COMMUNICATION SCALE

6 - Functional Object Use '

5 - Automatic Motor Response *

4 - Object Manipulation ™

3 - Localization to Noxieus Stimulation *
2 - Flexion Withdrawal

1 - Abnormal Posturing

0 - Nore/Flaccid

2 - Functional: Accurate '
1 - Non-Functional: Intentional *
0 - Nore

AROUSAL SCALE

3- Attention

2 - Eye Opening wio Stimulation
1 - Eye Opening with Stimulation
0 - Unarousable

TOTAL SCORE

Schnakers et al, 2009
Stender et al, 2014



fMRI-based communication
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Imagine Tennis to answer 'YES'
Imagine Navigating to answer 'NO'
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Monti & Vanhaudenhuyse et al, 2010



EEG-based communication S

“MOVE YOUR FOOT” “MOVE YOUR HAND”
. .
e HEATHY L
CONTROL
SUBJECT
“VEGETATIVE”
% UNRESPONSIVE
. PATIENT v

Noirhomme et al, 2015
Lesenfants, Habbal et al, 2014
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Bruno et al, BMJ Open, 2011



Near-death experiences 35
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Temporality of features

Out-of-Body-Experience —> Experiencing a tunnel —> Seeing a bright light —> Feeling of peace

Charland-Verville et al, 2014
Martial et al., submitted



Near-death experiences memories 5
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Near-death experiences 35
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NDE faint non-NDE faint NDE vs non-NDE

Brain function in syncope-induced
near death experiences in normal
healthy volunteers

43% reported a NDE as
defined by the Greyson NDE
scale

Charland-Verville* & Piuralli*, Martial, et al., in preparation



Death

“Clinical” death VERSUS brain death

Sometimes confusion!

I Remember that not a single patient who
showed clinical criteria of brain death has
ever recovered consciousness !
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Conclusion
[

Human conscious awareness
=~ emergent property of collective critical neural network dynamics,
involving a frontoparietal global workspace

= still not fully explained

Diagnostic use

=~ 40% misdiagnosis

Prognostic use

=~ multimodal imaging



SCIENCE GROUP

The Neurology
of Consciousness

Copnitive Neuruscience and Neuroputhology

n IS Université
de Liege

FREEDOM TO RESEARCH

C‘ ‘ UNIVERSITEIT
GENT

de Liege

W

Contact:

James 8. MeDonnell Foundation @

Eurgpean Syace Agency

cmartial@Qulg.ac.be é@

HORIZON 2020
e E DF RECHERC MIN(.‘!:

coma@ulg.ac.be

Human Brain Project



