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Disorders of consciousness

A clinical definition of consciousness
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Medico-ethical imperative

Attitudes towards pain

Do you think patients in a ...
can feel pain?

ki Question Odds 95% Confidence p value

100 - Predictors Ratio Interval

90 1 Do you think VS patients feel pain?
_ 80 - Age 1.01 1.00  1.02 .050
X 70 - Women 1.25 .99 1.58 .060
- 60 - 59 Northern Europe 1.00
QC, Central Europe .81 .58 1.14 .240
= 50 + Southern Europe 1.10 76 1.60 .600
D 40 - Paramedical professionals 1.56 1.20 2.00 <.001
o Religious respondents 1.37 1.10 1.70 .004
O 30 -
< 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) *<.001 Predicted response: “‘agreement”




Medico-ethical imperative

End-of-life issues

VS worse than death for the patient: 55%
VS worse than death for their families: 80%

MCS worse than VS for the patient: 54%

« MCS worse than VS for their families: 42% 2 475 medical professionals
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Medico-ethical imperative

Attitudes towards pain & end-of-life

Treatment can be stopped in chronic...
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What is to diagnose as conscious?




Clinical evaluation

Evaluating consciousness
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Visual pursuit

Clinical evaluation
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27 Coma Recovery Scale diagnosis

Q:> 40% misdiagnosis




Complementary methodologies




Active/ Passive paradigms

Neuroimaging paradigms

Active paradigms | assive paradigms

“Imagine playing
\ tennis”

“Imagine visiting
. ) the rooms
of your house”

Monti & Vanhaudenhuyse et al, NEJM 2010




Active

Yes-No communication with fMRI
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Aphasia as a confound

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™*
Progress in Brain Research, Vol. 177
Copyright © 2009 Elsevier

15 o
O .
X 10
5
[ * *
e e MCS+ > MCS-
5 - . . .
e
0 | Ll L T
Anoxic Traumatic Hemorrhagic, Controls

stroke, other

Bruno et al, J Neurology 2012



Active/ Passive paradigms

Neuroimaging paradigms

median nerve

Boly et al, LancetNeurol 2008




Passive paradigms

Noxious stimulation

HEALTHY




Resting state

Two awareness networks

Internal awareness network

External awareness network
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Intrinsic brain activity & awareness

External awareness
or anticorrelated network
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Cognitive-behavioral coupling at “resting” state
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Resting state

Hypnotic modulation of resting state

O Normal wakefulness EXTRINSIC SYSTEM
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Resting state

Awareness is modified in hypnosis
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Default connectivity in patients

MCS > VS/UWS
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Vanhaudenhuyse & Noirhomme et al, Brain 2010




Resting state

Two awareness networks in DOC
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Resting state

Mutliple networks

{ramfiers in REVIEW ARTICLE
PSYCHOLOGY P il b

Resting state networks and consciousness

Alterations of multiple resting state network connectivity Default mode Executive control Executive control  Salience Sensorimotor

in physiological, pharmacological, and pathological network network left network right network network
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Fewer “neuronal” networks in DOC

Number of subjects (%)
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Resting state

Finding the discriminative features

Default mode network Frontoparietal network Salience network

Sensorimotor network

BRAIN AJOURNAL OF NEUROLOGY

uncorr. p<0.01 uncorr. p<0.001 FDR p<0.001 FDR p<0.001

uncorr. p<0.01 uncorr. p<0.001 FDR p<0.001 FDR p<0.001
uncorr. p<0.01 uncorr. p<0.001 FDR p<0.001 FDR p<0.001

(x=6, y=-44, z=20)

Audlto network

Visual network 7

Healthy
FDR p<0.001
FDR p<0.001

uncorr. p<0.01 uncorr. p<0.001 FDR p<0.001 FDR p<0.001

(x=-20, y=-48, z=4)

uncorr. p<0.01 uncorr. p<0.001 FDR p<0.001
uncorr. p<0.01 uncorr. p<0.001 FDR p<0.001

(x=0, y=0, z=0) (x=0, y=-24, z=6)



Resting state

Classification of new patients

Clinical diagnosis
26 MCS, 19 VS/UWS = MCS

14 trauma, 28 non-trauma, 3 mixed = VS/UWS
34 patients assessed >1m post-insult

# Patient

10 -8 -6 -4 -2 0
Distance from decision plane




Resting state

Cross-modal interaction in conscious processing
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Default connectivity in anesthesia
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Boveroux et al, Anesthesiology 2010 [
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Multimodal imaging
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Bruno et al, Progress in Brain Research 2011
Tshibanda et al, Neuroradiology 2010
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The ethical relevance of technology-based
assessment

Results of Tests Beneficial Effects Harmful Effects

- brain activity than Relatives: decisions to limit life- | Relatives: may lose hope,
neurological examination sustaining treatment purpose, and meaning in life
+ brain activity than Clinical management: may be Relatives: false hopes
neurological examination intensified by the chance of

further recovery

Same as neurological Clinicians & relatives: may be Clinicians & relatives: may
examination affirmed in their decision about be disappointed & treatment
the level of treatment cost/effectiveness

may be poor




Communication in LIS




LIS

Third vs. first-person perspective
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ROBERT LAFFONT

Laetitia Bohn=Derrien
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‘Le scaphandre et le papillon’ (2007)
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Perspectives

New knowledge, new nosology
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Perspectives

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




Perspectives

Neuro-ethical issues to consider:

« The moral significance of Consciousness
- ontological understanding: consciousness = personhood = moral agency
- relational or contextual understanding: patients have value for others

« Legal challenges: responses to critical questions with NI

« Cognitive neuroscience is about brain/mind reading

- to what degree do we neuroscientists have the right to interfere with a
patient’s intimacy, such as cognitive contents, in the absence of their
consent?

- in essence, where do we draw the limits of deciphering another person’s
cognitive content, like dreams, ongoing mentation etc? What is the
additive value of it to a societal level?




Niko Schiff & Henning Voss,
Weill Cornel Medical College

Julia Sophia Crone & the
Salzburg team

The deparments of
Neurology and Radiology in
Liege and Paris

...but mostly patients
and their families!




