Intrinsic connectivity as a
means to differentiate patients
with disorders of consciousness
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Disorders of consciousness

A clinical-ethical imperative

European
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Active/Activation paradigms

Neuroimaging paradigms

Active paradigms | Passive paradigms
/ - .

(‘)l

“Imagine playing
\ tennis”

®) “Imagine visiting
.\ ) the rooms

{ of your house”
median nerve




Disorders of consciousness | Active/Activation paradigms | Resting state | Conclusions

fMRI resting state and cognition
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Disrupted DMN in patients
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Multiple RSNs in DOC: issues

Default mode Executive control Executive control Salience Sensorimotor
network network left network right network network

Auditory Visual lateral  Visual occipital Cerebellum
network network network

(x=11, y=-82, z=0) (x=17,y=-73,2=-1) (x=13, y=-80, z=-1) (x=1, y=-50, z=-14)

Heine et al, Frontiers in Psychology 2012
Smith et al, PNAS 2009
Beckmann et al, Phil. Trans. R. Soc. B 2005

Locked-in syndrome patient

%




Disorders of consciousness | Active/Activation paradigms | Resting state | Conclusions

Multiple RSNs in DOC: an approach

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

The Coma RestLib
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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

Network connectivity in healthy
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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 (Ny, sal)
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Resting state

Generalization dataset: healthy

Salzburg
[

# Healthy control subject

Liege

| |
a

a
O
O
Jasejep uonezijeiauas

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



Resting state

Echoes from structural connectivity?
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Resting state

Cross-modal interaction during
CONSCIOUS processing
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Cross-modal interaction demolishes under
propofol anesthesia
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Conclusions

Translational research

rsfMRI Biomarkers

4

Diagnostic & prognostic use
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Medico-ethical issues in DOC
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Resting state
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Seed positions
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The studied RSNs
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Disentangling the crossmodal interaction
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Feature ranking

Feature selection Single-feature classification
criterion
(t-test)
Network t value | Rank | p value True True Performance
positives | negatives accuracy

(MCS) | (VS/UWS)

Auditory 8.32 1 <.001 25 18 43/45
Visual 7.79 2 <.001 23 15 38/45
Default mode | 6.95 3 <.001 23 15 38/45
Frontoparietal | 6.82 4 <.001 23 15 38/45
Salience 6.21 5 <.001 24 15 39/45
Sensorimotor | 5.87 6 <.001 24 13 37/45




Resting state

The studied networks
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Analysis pipeline

Subject-level analysis
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Group-level analysis

One-sample t-tests

CRS-R regression

Two-sample t-tests
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binary masks to extract individual
, patient mean z-values (features)
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