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Consciousness
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Disorders of consciousness

A clinical definition of consciousness
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Disorders of consciousness

A clinical-ethical imperative
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Active/Activation paradigms

Neuroimaging paradigms

Active paradigms

“Imagine playing
\ tennis”

M e, “Imagine visiting
.\ ) the rooms
{ of your house”

\__ Owen et al, Science 2006
Monti & Vanhaudenhuyse et al, NEJM 2010

Passive paradigms

median nerve

Boly et al, LancetNeurol 2008
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Intrinsic brain activity & awareness
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Resting state

Cognitive counterpart of intrinsic activity:
the task
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The cognitive counterpart of intrinsic activity

Internal awareness
External awareness

External-internal: r=-0.44, p<.02
Mean switch: 0.05Hz (range: 0.01-0.1)
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Resting state

Anticorrelated brain connectivity is modified in
hypnosis
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Resting state

Behavior is modified in hypnosis
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Resting state

Awareness is modified in hypnosis «

* %
* %
ns *%
3 —— — ——
»
o
S
0 2-
»
7]
]
c
o
S
<< 4 A
0- - -
Internal External Internal External
Normal wakefulness Hypnosis




Resting state

Awareness is modified in hypnosis ¢
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Disrupted DMN in patients
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Multiple RSNs in DOC: issues

Default mode Executive control Executive control Salience
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Heine et al, Frontiers in Psychology 2012
Smith et al, PNAS 2009
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Multiple RSNs in DOC: an approach

1. Goodness-of-fit calculation 2. Multiple template assignation 3. “Neuronality” test

ICA (n=30) T T1 T2
m=10

0.02-0.05
0 0 0
0.008-0.02
0 1 0
Xij
0 0 0 “u = 5
non-neuronal ™.

Demertzi & Gémez et al, Cortex 2014 [



Resting state

Fewer "neuronal” networks in DOC
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Voxel-wise group comparisons
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Resting state

Classification feature: “neuronality”

Performance measures | Accuracy |TPR healthy| TPR patients Selected RSNs

Healthy vs. all patients
Occurrence 85.3 .82 87 Auditory, DMN
Occurrence & GOF 82.6 .70 .89 Auditory, DMN, Visual lateral
GOF 80 .78 .81 Auditory, DMN, ECNL, Visual lateral




Resting state

The studied networks
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Resting state

Network connectivity in healthy

Default mode network @ Frontoparietal network Salience network
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Resting state

Intrinsic connectivity reflects level of C
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Resting state

Finding the discriminative features
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Resting state

Training dataset: patients (Lg)

« 26 MCS, 19 VS/UWS
« 14 trauma, 28 non-trauma, 3 mixed
+ 34 patients assessed >1m post-insult
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Resting state

Validation dataset: patients (NyY, Sal)
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Resting state

Generalization dataset: healthy
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Resting state

Echoes from structural connectivity?

Gray matter
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Resting state

Cross-modal interaction during
CONSCIOUS processinc
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Cross-modal interaction demolishes under
propofol anesthesia

Wakefulness Anesthesia
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Conclusions

Translational research

/ Medico-ethical issues in DOC

Biomarkers (fMRI, PET, EEG)

\ Diagnostic & prognostic use (multimodal imaging)

EEG (brain-computer
interfaces) or real-time fMRI
EMG, ERP or fMRI might enable communication
might reveal subclinical that is not dependent
command-following on motor pathways

) AWARiNESS __ ) COMMUNlCATION
Vegetative state ———— Minimally conscious state — > Emergence

Eye-opening and Voluntary movements Interactive
reflex behavior only or command-following communication

www.nhature.com/clinicalpractice/neuro
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