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Pro & Con Debate: Is Neuroimaging Over-Valued? LIVE @ EPA Congress Sunday 10:00-11:30

Role of neuroimaging hotly debated

S

ophia Frangou
(Icahn School of
Medicine at Mount
Sinai, New York, USA) went
head-to-head with Andreas
Meyer-Lindenberg (Central
Institute of Mental Health in
Mannheim, Germany), during a debate on the topic
of the place and value of
neuroimaging in unravelling
the causes of mental illness
yesterday morning at EPA
Congress.
Starting by defining the
history of psychiatry itself,
Professor Frangou pointed
out that the discipline has
evolved in two threads: of
embodied psychiatry, i.e.
the mind as output of the
brain, aside from other
organs’ involvement; and
disembodied psychiatry, a
more abstract concept in
considering mental phenomena as separate or not
necessarily directly linked to
a particular organ.
The evolution of these
and similar concepts in psychiatry has both informed
the role of neuroimaging as
well as its evaluation.
“Over the years, the embodied camp has dominated
the field,” she said. “The
most recent reinventions of
embodied psychiatry involve
the fact that most of the interventions that we have in
psychiatry have to do with
changing another biological
component within our bodies, e.g. neurotransmitter
functions and other related
things.”
Non-embodied psychiatry, on the other hand,
emerged from theological
thought and was more
recently transformed into
what is termed moral
psychiatry: “When we ask
this question, part of us is
representing this dichotomy
within ourselves and within
our speciality, about what is
the essence of these problems…that is part of the

“Neuroimaging is moving us
in a different direction and
helping us to reconceptualise
the minimal landscape for
mental disorders, regardless
of the specifics of their
presentation.”

opposing visions
of psychiatry that
Sophia Frangou
makes people
look at neuroimaging sometimes
as an extremely reductionist lies within the evolving
tool that can never fully
landscape of understanding.
capture what it is to be hu- “Neuroimaging has providman and what it is to suffer ed us with an unequivocal
as a human.”
link between the brain and
The second duality is the mental illness,” she noted.
notion of aetiology, and
“You may dispute the conProfessor Frangou described tribution of brain disorders,
that we have moved into
networks, neurotransmitthe idea that, rather than
ters, etc. to mental illness
direct causative agents of
– but you cannot dispute
psychiatric disease, multiple the link.”
risk factors increase the
It has been demonstrated
likelihood of a disorder octhat brains of individuals
curring within a spectrum of with certain mental disorders
other possible outcomes be- can be differentiated from
yond the discretely categori- those of controls. Particucal into a more dimensional, larly pertinent to Profesfuzzy approach.
sor Frangou was the fact
As an instructive analogy, that this work essentially
Professor Frangou looked to demonstrated that there
the field of cardiovascular
is a biological significance
medicine, noting that heart to currently-used clinical
attack and stroke would be diagnostic labels. She added:
very easily characterised as
“Neuroimaging is moving us
discrete disorders with con- in a different direction and
verging risk factors identify helping us, as different forms
a common substrate, i.e. the of imaging did in cardiovasease of flow of blood within cular medicine, to reconcepthe veins.
tualise the minimal landWith this in mind, Profes- scape for mental disorders,
sor Frangou looked at what regardless of the specifics of
neuroimaging has achieved their presentation.”
so far, and where its place
More recent metaanaly-

ses have shown
that, by ignoring
classification
entirely, that
structural and
functional neuroimaging
could identify common pathologies pervaded multiple
clinical diagnoses, including schizophrenia, bipolar
disorder, substance abuse,
and others.
“Neuroimaging has
therefore helped us identify
something potentially revolutionary: a superordinate
neural network for mental
disorder,” said Professor
Frangou. “We have spatial
convergence between functional and structural data;
we have the main general
networks. These do not, of
course, at this stage explain
the clinical pleiotropy, so we
cannot use this information
to explain why someone
may present with anxiety
as opposed to, say, bipolar
disorder. But it does explain
comorbidity, which is prevalent, and it also explains the
trans-diagnostic efficacy of
medications.
“This is a phenomenal
contribution in moving
us towards a different
conceptualisation of mental
disorders altogether. That is

not to negate the behavioural symptoms – but to go
beyond them. Finally, the
other significant contribution is providing a mechanistic link between risk and
disease expression.”
Professor Frangou also
marked out the role that has
neuroimaging has played
in the understanding of the
biological meaning of much
of the early and ongoing
epidemiological research
linking risk factors to actual
biological pathology, as well
as offering great potential
in neuropsychological therapies such as neurofeedback.
Andreas Meyer-Lindenberg then took to the
stand to present his views,
explaining that, from the
perspective of understanding aetiology, neuroimaging
cannot identify the causes
of mental illness as the
causes are rooted in genes
and environmental factors
and interactions thereof.
“The most that imaging can hope for is to find
mediating mechanisms,”
he said. “But for arguments
sake, I would be willing to
entertain the potentially
misguided idea that imaging might be helpful for
identifying those mechanisms linking from genes to
behaviour.”
Professor Meyer-Lindenberg then pursued this line
of reasoning by dismantling
the relationship between
genetics and imaging, and
environment and imaging:
“Genetics, of course has
been extremely successful in
actually finding causes. But
some misguided individuals
then try to use neuroimaging, for example, in trying
to find out how these genes
work. But it is open for debate whether that is actually
quite that successful.”
He then went on to
speak of, what is for some,
a disappointing lack in
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“Neuroimaging is always correlative. This is always something
different from causation, so it cannot prove causality.”
candidate gene identification to have emerged from
large-scale imaging-genetics
consortia such as ENIGMA:
“The is not what people
would have expected if it is
in fact true that structural
neuroimaging gives you a
privileged view on the biol-

ogy of mental illness. If that
were true, there should be
much higher penetrance at
that level. The penetrance of
genetic effects in neuroimaging is underwhelming and
that argues for that being
overvalued.”
Referring to the common

Andreas Meyer-Lindenberg

underlying substrate that
might be a unified contributing cause to different
mental disorders, Professor
Meyer-Lindenberg commented that such common

features, such as enlarged
ventricles, are so non-specific that they are to a large
degree meaningless.
And data that have attempted to make associations
between high-risk genetic
variants and altered neuronal
systems have not borne fruit
either. “You can look at the
systems that are altered;
but those systems do not all
overlap. There is no common
core system of those high risk
genetic variants that we can
identify. So in that sense the
complexity of the genetics of
mental illness maps poorly
on imaging mechanisms.
The same is of course true if
we go beyond genes to less
biologically-defined things
such as symptoms or treatment response. In all of these
things, the complexity hasn’t
really mapped very well in
these illnesses.”
Turning to the environmental interactions with
neuroimaging, Professor
Meyer-Lindenberg highlighted one particular line
of enquiry looking at the
effect on brain function of
city versus rural life. Again,
he noted, this has little
meaning: “If you look at the
immense complexity that
ubanisity very likely entails –
from social factors, to green
space, to toxins, to noise,
light pollution, etc. – these
are not captured in this
image simply because you
show that there is a correlation between the number
of people living around
you and aspects of brain
function. There needs to be
a strategy that links one to
the other, but that strategy
isn’t obvious.
“Both of those have an
important further dimension
that we need to consider, in
the sense that many of us
believe that many mental

disorders have a neurodevelopmental component and
are subject to environmental
influences that may hit the
brain at certain vulnerable
periods in the lifespan. The
most important of these
periods – perinatal – are not
accessible to us. We can
image people later and then
claim that we find a correlation. And neuroimaging
is always correlative. This is
always something different
from causation, so it cannot
prove causality.”
A general problem emerging from all of this is the very
reliability and robustness of
neuroimaging in all its forms
as a method, which, Dr
Meyer-Lindenberg stressed,
is an area of research that is
not well patronised. Looking
towards some of the technical aspects that may undermine data reliability, he noted
that intra-subject variability in
both structure and function
has been demonstrated over
varying durations of time
in healthy individuals, and
indeed the statistical analysis
and interpretation of, for
example, fMRI data must be
approached with caution.
Turning to machine-learning methods that have been
shown to be capable of classifying two-thirds of patients
accurately, Dr Meyer-Lindberg presented his conclusions: “I would submit that,
as a clinical psychiatrist, I
could probably identify more
than two-thirds of the people with schizophrenia and
distinguish them from the
people who have no mental
illness. And, even if I were
at the same level, I would
argue that it tells me nothing
about causation. The same
goes for prognosis – finding
something that would be
useful for prognosis has not
really happened.”

