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Intuition
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Eyes closed
⇒ sleeping

⇒⇒⇒⇒ unconscious

Eyes open
⇒ awake

⇒⇒⇒⇒ conscious

Conscious or unconscious?



Overview
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Diagnoses
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Monti et al, 
BMJ 2010
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Review of German 
court cases

� All end-of-life care cases before the highest court 
concerned patients with disorders of consciousness (DOC)

� 1994-2010: 30 court decisions in 17 DOC cases 
(4 times up until highest federal court)

� In all 17 cases the main question was whether to 
administer artificial nutrition and hydration

� Legal surrogate: 12x adult children, 3x partner, 1x father

� Decisions always based on patient autonomy

Budick T et al. Nervenheilkd 2012;4:231-5
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“Consciousness 
Cowboys”
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Determining 
awareness
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Resting state fMRI : 
Default mode network of the brain:
Brain death - VS ↓↓ MCS = controls

Cauda F (2009) JNNP 80:429; 
Boly M (2009) Hum Brain Mapp 30:2393

• MCS: Brain activity in fMRI/AEP similar to 
controls if own name or familiar faces are  
presented
Di HB (2007) Neurology,  Zhu J (2009) J Neurotrauma

• MCS: PET activity pattern in response to 
painful stimuli is similar to that of controls 
(but not for VS)   

Boly M (2008) Lancet Neurol



Determining 
awareness
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23 yo VS patient : 

fMRI pattern similar to 
healthy controls in an 
imagination task 

Owen et al., Science 2006 



Establishing 
communication
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Monti et al. NEJM 2010

„Move your right hand/toe!“

Cruse et al. Lancet 2011

Brain-Computer-Interface



Popularization of 
neuroscience
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Gehirn & Geist, Heft 7-8, 2010



A recent case
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Scott Routley , 39yo, diagnosed to be in a Vegetative State for 12 
years after a car accident

BBC  
13/12/2012
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Vision
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� Aim : using fMRI-based Brain-Computer 
Interface (BCI)

a) to determine decisional capacity

b) to express treatment decision/
to get informed consent

� Article should provide conceptual basis



Argument
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� Decision-making capacity is seen as a necessary 
condition for legal competence

� Capacity is the sum of 4 necessary criteria : 
Communication, understanding, appreciation, 
reasoning (Appelbaum P, NEJM 2007)

� These criteria are “decomposed” into cognitive 
faculties, e.g.:
3) reasoning →   ability to engage short-term memory,

ability to retrieve long-term memory,
ability to process logic inferences

� Intactness of faculties is measured by fMRI/MRI/EEG



Operationalization
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� Standardized tests are used, e.g. MacArthur 
Competence Assessment Tool Treatment (MacCAT-T) 
or the Mini-Mental State Examination (MMSE)
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Critique
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� Aim of promoting autonomy is laudible

� Yet, this aim will hardly be achieved when the method is 
reductionist:

1) Patient autonomy can also be respected and   
promoted below the threshold of capacity/competence

2) Autonomy and capacity are not solely cognitive:
emotional & social abilities needed (e.g. hope, despair)

3) Isolated assessment of cognitive functions is insufficient 
to judge the integrative function of capacity



Critique
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4) Capacity cannot be adequately determined by asking 
yes/no questions in fMRI: pt can neither explain  
reasons nor pose questions

5) The moral responsibility of the capacity assessment 
requires an interpersonal dialogue

Maybe other techniques would be favourable, e.g. 
BCI-based letter selection, EEG instead of fMRI

BCI is more useful in appraising the patient wellbeing 
than determining capacity & getting informed consent

Ethical assessment : Burden? Raising false hopes? 
Delaying decisions? Delegating to pseudo-autonomy?
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Thank you for 
the attention!

ralf.jox@med.lmu.de


