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Consciousness, complexity, 
and psychedelics

• High complexity in 
conscious states; low 
in unconscious ones

• Psychedelics increase 
brain complexity
àCould psychedelics 
boost complexity in 
patients with DoC?DoC
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Protocol

Additional information:
1. TCI: maximal concentration of 0.75 µg/ml, steps of 0.15 

µg/ml
2. ECG and oxygenation monitored

3. Presence of an anesthesiologist and a psychedelic sitter
4. EEG: BrainVision, 128Ch

5. Assessments: SECONDs and MAS

Future RCT:
• N=30 

• All aetiologies
• Time since injury >28days

• Medically stable
• No contraindication to ketamine infusion



Pilot results

Spontaneous 
decrease in 
spasticity

0
1
2
3
4

t = 0' t = 90'

U
W

S 
32

yo
, M

, 1
3y

 
po

st
-T

BI

M
CS

-
50

yo
, M

, 7
m

, p
os

t-
an

eu
ry

sm
 ru

pt
ur

e

EM
CS

62
yo

, M
, 1

y 
po

st
-

le
uk

oe
nc

ep
ha

lo
pa

th
y SECONDs MAS (median) Lempel-Ziv Complexity

0
1
2
3
4
5
6
7

t = 0' t = 60'

0
1
2
3
4
5
6
7

t = 0' t = 60'

0
1
2
3
4
5
6
7

t = 0' t = 60'

Arousal and LZC

No positive 
change in 
diagnosis

Arousal

No positive 
change in 

diagnosis; one 
response to 
command
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Take-home messages
1. Ketamine safe to be administered in DoC patients

2. Ketamine increases arousal (eyes opening) in 2/3 patients; 
ceiling in the EMCS patient

3. Ketamine decreases spasticity in 2/3 patients
• Systematically investigated in the RCT (MAS + EMG)

4. Ketamine increases brain complexity in conscious patients 
(MCS & EMCS); not clear in UWS
• Disconnected consciousness? Need for outcomes and other 

complexity measures


