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fMRI for vegetative and minimally conscious states
A more balanced perspective
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The BBC’s Panorama programme The Mind Reader: Unlocking
My Voice broadcast on 13 November 2012 provided important
insights into the devastating experience of patients who live in
vegetative or minimally conscious states and the families who
support them. It also provided useful information on the use of
functional magnetic resonance imaging (fMRI) to explore
evidence of localised brain activity that might indicate
underlying awareness. However, the programme failed to
distinguish clearly between the two states and gave the
impression that 20% of patients in a vegetative state show
cognitive responses on fMRI. This claim needs to be clarified
and put into perspective.
There are important differences between the two states. Patients
in a vegetative state have no discernible awareness of self and
no cognitive interaction with their environment. Patients in a
minimally conscious state show evidence of interaction through
localising or discriminating behaviours, although such
interactions occur inconsistently. It is clinically important to
make this distinction, for prognostic reasons and because some
evidence suggests that patients in a minimally conscious state
experience symptoms (such as pain) in a manner
indistinguishable from non-brain injured patients.1 2

The programme presented two patients said to be in a
“vegetative state” who showed evidence of cognitive interaction
on assessment using fMRI in Ontario, Canada. The clinical
methods used for the original diagnosis were not stated. In both
cases, family members clearly reported that the patient made
positive but inconsistent behavioural responses to questions.
Within the programme, one of these patients was filmed
responding to a question from his mother by raising his thumb
and the other seemed to turn his head purposefully in response
to having his earphones put on. These localising and

discriminating features suggest that these patients were probably
in a minimally conscious and not a vegetative state.

Studies of diagnostic accuracy show that more than 40% of
patients in a minimally conscious state are misdiagnosed initially
as being in a vegetative state. Systematic clinical evaluation of
behaviours and responsiveness, assisted by structured
assessments administered serially over time, may lead to a more
accurate diagnosis.3 4 It is essential to exclude factors that may
impede recovery, such as chronic hydrocephalus. Techniques
for assessing disorders of consciousness vary between countries.5
In the United States, the Coma Recovery Scale-Revised (CRS-R)
is widely used as a standardised assessment tool.6 In the United
Kingdom, the Wessex Head Injury Matrix (WHIM)7 and the
Sensory Modality Rehabilitation and Assessment Technique
(SMART),8 which provides a more comprehensive evaluation
of responses to five different sensory modalities, are more
commonly used. Each tool can give slightly different results,
and congruence between them requires further investigation.
Unsurprisingly, patients in a minimally conscious state often
interact more readily with family and friends than they do with
professionals. SMART-INFORMS is an important component
of SMART that records the level of responses observed by
family and friends. Video recordings of these interactions made
by relatives may help the evaluation process by giving clinicians
the opportunity to determine whether responses are truly
localising and discriminating, or if they simply represent
reflexive or spontaneous activity.
The Panorama programme also featured a patient who was
diagnosed clinically as being in a vegetative state after prolonged
multidisciplinary clinical evaluation (including SMART
assessment) at the Royal Hospital for Neuro-disability in the
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UK. In his case, fMRI showed no evidence of cognitive
interaction.

There are well documented cases where patients in a vegetative
state, diagnosed according to current standards, have shown
evidence of cortical responses on fMRI,9 but the 20% figure
quoted in the programme is not supported by published evidence.
In the largest published series (a convenience sample of 54
patients),10 one patient in a minimally conscious state and four
in a vegetative state (9% in total) generated fMRI activity in
response to motor or spatial imagery. The ability to respond to
specific questions using this technique, however, has been
reported in just one other case in the world literature.10
The possibility that fMRI might open up potential avenues of
interaction for patients with profound communication deficits
is an important finding, but the paradigms for testing and
interpreting the findings are still to be determined. About one
in five normal volunteers cannot generate fMRI activity on
motor imagery tasks, so negative results in patients do not
necessarily indicate lack of awareness.

fMRI is not suitable for all patients with reduced consciousness.
Patients with metalwork, with frequent spontaneous movements,
and those unable to lie flat are excluded. Alternative techniques
for use at the bedside, or that require no active participation by
the patient, are therefore being explored.11 12

Although the evidence so far is encouraging, it is still based on
small numbers of highly selected patients. It is currently unclear
whether fMRI can provide additional diagnostic information to
that gained by careful and systematic behavioural assessment,
or whether technological approaches have any prognostic use
or could contribute to decision making in these patients.13
Currently, fMRI techniques are not sufficiently developed to
form part of the standard assessment battery and should be
applied only in the context of a registered national research
programme. Imaging and other techniques must be accompanied
by optimised clinical evaluation. This includes expert
multidisciplinary assessment by appropriately experienced staff
in specialist centres, conducted systematically using validated
structured tools, and repeated over adequate periods of time.3 4
Guidelines for the management of patients in vegetative or
minimally conscious states are being prepared by the Royal
College of Physicians (due for publication in 2013). They will
deal with the evidence base for different approaches to
assessment in more detail and make recommendations for
management through all stages of care, including sympathetic

and responsible communication with patients’ families and
friends.
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