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Abstract

From the perspective of a clinical psychiatrist, the extensive research in the field of imaging methods seems to have
brought virtually no relevant information to practice (except for differential diagnoses of organic mental disorders). Men-
tal disorders have not been shown to have a correlate detectable with common methods used in other branches of clinical
medicine; neither do they provide access to subjective contents, i.e., they do not allow us to “read” our patients’ thoughts
or emotions, as popularized, particularly, by science fiction writers. However, imaging methods do have a significant role
to play in psychiatry. Along with cognitive neuroscience findings, they allow us to understand the origin of certain psy-
chopathological phenomena and formulate specific therapeutic approaches that can be used to influence them; together
with findings from histopathology and animal studies, they allow us to assess the neuropathology of mental illnesses and
assess the effectiveness of treatment modalities. Imaging techniques allow us to determine which parts of the brain are
connected with a particular psychopathology, which in turn allows treatment selection to be focused on the anatomical
and biological targets, linked to the psychopathology, thus offering benefits to the patient. Methods are beginning to ap-
pear which, using various brain imaging and multidimensional classification techniques, allow us (with increasing sensi-
tivity and specificity) to determine which group an assessed subject belongs. This last feature is of greatest interest in
clinical practice as it may be helpful with the diagnosis (i.e., whether the image of the brain corresponds to the healthy
population or the suspected disorder) or in prediction (e.g. based on response to treatment, what are the probable courses
for the illness, etc.). Thus, although mental illnesses are not accompanied by specific changes in the brain perceptible to
the naked eye, if we ask clinically relevant questions, imaging methods provide us with important answers. This is why
psychiatrists themselves should become knowledgeable and comfortable with imaging methods.
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INTRODUCTION

What significance do imaging methods have for psy-
chiatry? Modern high-resolution technologies, capable
of imaging the structure as well as the function of the
CNS, have been used for more than 20 years. They have
brought considerable progress in neurosciences and
related fields. But what have they contributed, and what
are they likely to contribute, to psychiatry?

Let us start with two methods dreamed up by two greats
from the world science fiction. In a sequel to his Foun-
dation, Isaac Asimov describes an advanced EEG signal
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analysis technique which, besides remote recording,
allowed assessment of the personality (character and
temperamental) qualities together with the prediction of
behavior in key situations. This idea reflects the concept
that imaging methods can reveal complex and indivi-
dually characteristic information. The question is
whether we are able to recognize and make use of such
information. Stanistaw Lem, in his turn, imagined a
method that could be used to record the contents of
memory and to visualize it as a video recording. Let us
ask, together with the writer, if imaging enables access
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to the contents of the “mind”? Such techniques would
certainly be welcome by psychiatrists and psycholo-
gists, and even more so by investigators and judges; but,
on the other hand, we should be rather afraid of them.
Do current imaging methods allow for anything like
that? That question will be dealt with in the following
text.

What are we currently able to image? Using various
methods based on the principle of magnetic resonance
(MR) we are able to assess the morphology of the brain;
not only its size, but also, for instance, the gyrification
pattern and the local volume of grey matter (volumetry
or computational neuroanatomy, e.g. voxel-based mor-
phometry), while white matter integrity can be eva-
luated using a MRI method called diffusion tensor im-
aging. These approaches enable assessment of the brain
structure with a resolution of just a few mm. Using MR
spectroscopy we can assess biochemical substances in
the brain and, from the assessment, infer the viability of
neurons (by means of N-acetylaspartate levels), the state
of energy metabolism (energy molecules), the state of
cell membrane metabolism (phosphomono- and dies-
ters), and levels of certain neurotransmitters (glutamate,
GABA). Through the use of radioligands and methods
of nuclear medicine (positron emission tomography
(PET), single-photon emission tomography) we are able
to assess the expression of neurotransmitter receptors,
their interaction with administered drugs, etc. We are
also able to assess brain function, or more precisely to
study blood flow (fMRI) or glucose metabolism (PET)
in particular areas of the brain during activation tasks.
These methods enable us to monitor which areas of the
brain are activated or deactivated when various tasks are
being performed. We are, therefore, able to determine
which brain areas are involved with which functions.
Based on the pattern of activated areas, we can, for in-
stance, estimate whether the subject employed execu-
tive functions or whether they performed an emotional-
ly significant task (for review and examples of current
neuroimaging methods see (Bandettini, 2009; Hurley
and Taber, 2008). Yet we are not able to use them to
evaluate the contents, i.e., what they were resolving,
what they were imagining, or what they were thinking
about. This kind of information is still accessible only
via the clinical interview, which, of course, has many
functions beyond the solely informative.

If we compare that which is offered by science fiction
writers with current imaging potential, it seems that
imaging methods can contribute very little or nothing to
clinical practice. Indeed, clinical psychiatrists often ar-
gue that imaging provides information on theoretical

issues that are remote from common practice. In clinical
practice, imaging methods are mainly used for differen-
tial diagnosis of organic mental disorders (to differen-
tiate between symptomatic disorders, “due to” disorders
according to the American DSM-IV classification).
Even with regard to this indication there remains skep-
ticism about the efficiency of imaging in patients with
psychiatric symptomatology (Lennox, 2009). Neverthe-
less, imaging studies have enabled psychiatry to make
remarkable progress in understanding mental illnesses.
In the following text, I am going to demonstrate, using
some specific situations, ways in which we can make
use of imaging methods in order to obtain clinically
relevant answers to our clinical questions.

Quantitative vs. qualitative assessment

A great deal of misunderstanding concerning the signi-
ficance of imaging methods in psychiatry stems from
inadequate differentiation between qualitative and quan-
titative assessment of images. In clinical practice we use
“qualitative” assessments, i.e. we look for qualitatively
different characteristics in the image that have pathog-
nomonic significance, for instance a shadow on a lung
X-ray or the occurrence of specific epileptiform grapho-
elements in an EEG. Unfortunately, such specific, pa-
thognomonic qualitative changes are not found in men-
tal disorders (Fenton, 1984).

Quantitative assessment, on the contrary, is based on
statistical analysis of the parameters of the image used
to detect changes and relationships not perceptible by
the naked eye; for example bone densitometry used to
detect places in the image of the skeleton in which the
2.5 standard deviation intensity is below the population
standard (Vallarta-Ast et al., 2002). Quantitative as-
sessment can allows us to test specific hypotheses, i.e.,
using imaging we can ask and answer clinically relevant
psychiatric questions.

Relationships between structure and function

The conventional source of information about the rela-
tionship between CNS structures and their function are
lesion studies (Rorden and Karnath, 2004). It is neces-
sary to realize that the quality of information about this
relationship depends on the quality of the description of
the function, or rather its dysfunction (mental disorder).
If the function is not adequately described, the relation-
ship of the dysfunction / disorder to the localized brain
lesion is misleading. There is an analogy here with im-
aging methods; therefore, if we wish to use imaging to
study psychopathology and mental disorders, it is vital
that psychiatrists themselves address this issue!
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Levels of abstraction, imaging methods and psycho-
pathology

Before we focus on particular cases, we need to realize
at what level of abstraction imaging methods work (Fig.
1). Any psychopathological process manifests itself at
numerous levels, from genetic content, expression of
genes and their regulation by epigenetic mechanisms,
structure and function of proteins, subcellular structures
and mechanisms, cells and cellular interactions, neuro-
physiological systems, mental functions, personality
and partnership, to the individual’s social environment.
A primary pathology can develop at any of these levels.
Through feedback mechanisms, adaptations and mala-
daptations then occur at the next levels, and, with regard
to circular causality (effect influences causes and these
changes in turn lead to changes in the effects) making it
difficult to identify the cause and the effect of the adap-
tation (Beahrs, 1986). Therefore, the relationships be-
tween individual levels are sometimes very difficult to
establish; nevertheless, the important fact remains that
mental disorders can be understood as changes at many
levels of abstraction and that it is possible to try to make
use of this information in clinical practice, from diagno-
sis to therapy.

Social environment §

Relationship - dyad
Social psychiatry

Personality D

Mental functions

G Neurophysiological systems
Cells and cellular interactions

Psychopathology
Psychotherapy

Imaging methods
Subcellular structures and mechanisms

psychiatry
Expression of genes >
ONA

Figure 1. Levels of abstraction

The patient’s personality is accessible via the clinical
psychiatric interview, the contents of the patient’s
psyche are accessible through their references; relation-
ship and social levels are also accessible. Psychopathol-
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ogy, psychotherapy and social psychiatry work at these
levels. The methods of biological psychiatry can capture
changes from the genome to the level of neurophysio-
logical systems.

It is the level of neurophysiological systems that is ac-
cessible through imaging methods. In this respect, it is
evident that imaging methods cannot constitute a single,
universal approach that can fully explain all psychopa-
thological phenomena. On the contrary, only by inte-
grating information gained from different levels can the
findings of imaging methods be understood in the con-
text of the complex pathophysiology of a disorder and
be correctly interpreted.

APPLICATION OF IMAGING METHODS IN
PSYCHIATRY

We can now proceed to particular cases of using imag-
ing methods in psychiatry; these cases demonstrate how
the findings from imaging methods alter the understand-
ing of an illness and of its pathophysiology; these cases
also demonstrate the implications for diagnosis, case
management and treatment.

Computational tomography and neurobiology of
schizophrenia

In 1976, Johnstone published the first CT study involv-
ing schizophrenia (Johnstone et al., 1976). Using a CT
brain scan she was able, in a group of chronically ill
patients, to demonstrate the presence of enlarged lateral
ventricles which, until then, had been a questionable
finding of elder pneumoencephalographic studies. Lat-
er, it turned out that the enlargement of the ventricles
was unrelated to medication or hospitalism (long-term
hospitalization). This was a ground-breaking study and
ever since schizophrenia has been regarded as an illness
of the brain with a morphological and neuropathological
correlate, and is not the functional illness it was once
thought to be. These types of studies revived the interest
in the neuropathology of schizophrenia, which, until
that time, had been considered the “graveyard” of neu-
ropathologists.

Dopamine dysregulation in schizophrenia

The “dopamine theory of schizophrenia” has been a
leading theory since the 1960s. It is based on two basic
postulates: 1) Dopamine D2 receptor blockade is the
main mechanism of action of antipsychotics. This pre-
sumption is based on the key observation by Carlsson
that neuroleptics increase catecholamine turnover
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(Carlsson and Lindqvist, 1963) and then on Seeman’s
finding of the relationship between the rate of attach-
ment to D2 dopamine receptors and the clinically admi-
nistered dose of various neuroleptics (Seeman et al.,
1976). 2) Dopaminomimetics worsen (Angrist et al.,
1980) or induce psychosis (Angrist et al., 1974). On the
grounds of these observations, hyperfunction of the
dopamine system in schizophrenia is presumed. How-
ever, direct evidence for this presumption was not
available until recent studies were performed using me-
thods of nuclear medicine — single-photon and positron
emission tomography.

These studies focused primarily on the striatum, the
target of the mesolimbic dopamine system. An increase
in D2R density was found (Tune et al., 1993; Wong et
al., 1986), i.e., there is an increase in the number of
D2Rs, although not all studies were able to confirm
these changes (Nordstrom et al., 1995). However, a
meta-analysis of imaging methods did confirm the find-
ing of the increase, the effect size of 1.47 bearing evi-
dence of a relatively marked change (Zakzanis and
Hansen, 1998). Changes in D1 receptor density were
not found (Karlsson et al., 2002). Increased DOPA ac-
cumulation was found presynaptically (Hietala et al.,
1995; Lindstrom et al., 1999; Reith et al., 1994), a find-
ing compatible with increased dopamine synthesis.
Changes in dopamine transporters were not found (La-
ruelle et al., 2000; Schmitt et al., 2005). This therefore
means that changes in dopamine transmission are due to
a functional disorder, not to a higher number of DA
inputs into the striatum. Furthermore, higher D2 recep-
tor availability was observed after dopamine depletion,
i.e., basally, before depletion, more receptors are occu-
pied by dopamine (or more precisely, more dopamine is
present in the synapse (Abi-Dargham et al., 2000), and
their hyperstimulation, increased DA transmission, is
thus present. This is most likely an increase in phasic,
i.e., stimulus-dependent dopamine release (Abi-
Dargham et al., 2000). Increased dopamine response
after amphetamine administration is also present (Abi-
Dargham et al., 1998; Laruelle et al., 1996). On the oth-
er hand, a decrease in dopamine transmission is ob-
served in the cortex which leads to the up-regulation of
dopamine receptors (Abi-Dargham, 2003).

Thanks to PET and SPECT studies, we know that do-
pamine system dysregulation is present in schizophre-
nia. What does this signify and what are the clinical
implications? In schizophrenia, we find hyperactivity of
D2/3 receptors in the limbic system and, at the same
time, hypoactivity of D1 receptors in the cortex. This
happens because the mesolimbic and the mesocortical

system are regulated in different ways. Both systems are
under the influence of cortical glutamatergic neurons;
the mesolimbic system of the ventral tegmental area
indirectly, via GABAergic neurons. Since there exists
hypofunction of the glutamate system in schizophrenia
(Javitt, 2007), regulation of the dopamine system is
insufficient, leading to inadequate function in the meso-
cortical area (the dopamine system being enhanced in-
sufficiently) and to hyperactivity in the mesolimbic area
(the dopamine system is held back insufficiently). This
model is supported by the finding of increased DA
transmission in nc. accumbens and its decrease in the
prefrontal cortex after blockade of glutamate transmis-
sion in the ventral tegmental area (Takahata and Mog-
haddam, 2000). Decompensation of the dopamine sys-
tem in schizophrenia occurs when stimuli activating the
dopamine system, for instance stress (Kalivas and Duf-
fy, 1995) or administration of amphetamine, are present.
Feedback mechanisms are not capable of regulating the
dopamine response.

Protracted mesolimbic hyperactivity subsequently leads
to the development of psychosis. The mesolimbic do-
pamine system actually signals the meaning of the sti-
mulus (Berridge and Robinson, 1998), i.e. which per-
ceptions, thoughts, etc., are significant and which are
not. This phenomenon is called “attribution of salience”
and leads to the fact that we are able to select, from the
volume of information with which we are constantly
bombarded, with only elements that are behaviorally
important, and thus avoid being flooded with percep-
tions. If the mesolimbic system is dysregulated, inade-
quate attribution of salience to neutral stimuli can occur.
Delusions can then be understood as an explanation of
abnormal salience, and hallucinations as abnormal sa-
lience of the internal representations mistaken for exter-
nal perceptions (Kapur, 2003).

Why does D2 receptor blockade lead to an antipsychotic
effect? Dysregulation of the dopamine system leads to
incorrect attribution of salience which is reinforced by
repetition, and psychosis develops. If we block D2 re-
ceptors, the abnormal attribution of salience is pre-
vented, and the incorrect interpretations are gradually
weakened, or more precisely new ones are created
based on a correct attribution of salience (Kapur, 2003).
Therefore, this model enables us to infer not only the
mechanism of development of this psychopathological
phenomenon, but also the mechanism of the acute anti-
psychotic effect, including its gradual onset. PET stu-
dies again show that the rate of D2 receptor occupancy
in the striatum correlates with a decrease in positive
schizophrenia symptoms, which supports the model

121



Activitas Nervosa Superior 2010;52:3-4,118-127

described above (Agid et al., 2007). Dysregulation of
the prophylactic use of antipsychotics — if the D2 recep-
tor is blocked, mesolimbic hyperactivity is prevented
and a psychotic relapse does not occur during stress
situations (or other dopamine-stimulating situations
such as abuse).

In vivo imaging of neuropathology

After morphological changes were found in schizophre-
nia, interest in the neuropathology of schizophrenia was
revived. The key neuropathological change seems to be
reduction in the thickness of the cortex, primarily of
layers II and III. At the same time, a higher density of
neurons, smaller sized pyramidal neuron cell bodies and
a reduction in the dendritic tree size of these neurons,
can be found in these layers. The pyramidal neurons of
layers II and III integrate and transmit cortico-cortical
connections (for a review see (Kasparek, 2009). It is
also possible to assess the thickness of the cortex using
magnetic resonance. Narr found that grey matter density
and cortex thickness reflect similar parameters of brain
morphology in schizophrenia (Narr et al., 2005). Thus,
in schizophrenia, using voxel-based morphometry
(VBM; it assesses the density or volume of grey matter
in different voxels, parts of the brain), we can assess the
bulk of the neuropil, i.e., connectivity rate. This means
that VBM can be used for assessing the neuropathology
of schizophrenia in vivo.

Honea carried out a systematic summary of results from
15 VBM studies in schizophrenia (Honea et al., 2005).
Reduction in grey matter was found in virtually every
cortical area; the studies agreed most often regarding
changes in prefrontal and temporal areas. Even in these
areas, however, there was considerable variability in
localization of the changes. The changes in cortical grey
matter, in schizophrenia, are, therefore, largely hetero-
geneous.

Findings of changes in grey matter are thus heterogene-
ous with regard to the spatial pattern of the affliction —
there may be neurobiological and hence clinical hetero-
geneity in the background. The differing rates of afflic-
tion of the individual structures manifest by functional
differences in individual patients. We focused on these
relationships and we found correlations between volume
of the grey matter in the left gyrus temporalis superior,
white matter in the left prefrontal cortex and perfor-
mance on verbal fluency tests in patients with first-
episode schizophrenia (Kasparek et al., 2008). Similar-
ly, we found relationships between grey matter concen-
tration in the left putamen and the ability to sequence
movements in first-episode schizophrenia patients
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the dopamine system also suggests and explanation for
(Kasparek et al., 2009). Besides having functional con-
sequences, morphological heterogeneity has signific-
ance relative to classification — see below.

Attempts at studying the effect of antipsychotics on
brain morphology, using imaging, reveal the application
limitations of these methods. Imaging studies suggest
that there is a connection between taking antipsychotics
and changes in morphology: first-generation APs lead
to the enlargement of the basal ganglia in MRI images
(Dazzan et al., 2005; Gur et al., 1998) and (perhaps) to a
reduction in cortical grey matter (Dazzan et al., 2005;
Lieberman et al., 2005). Second-generation APs cause
regression of changes induced by APs I (Lang et al.,
2004; Scheepers et al., 2001), (perhaps) a less pro-
nounced progression of morphological changes in the
total volume of grey matter (Lieberman et al., 2005;
Thompson et al., 2008) and (perhaps) they lead to an
increase in the volume of cortical grey matter (Garver et
al., 2005; Molina et al., 2005). Nevertheless, can we
argue, on the basis of these findings, that antipsychotics
influence the basic neuropathology of schizophrenia?
Animal histological studies assessing the effect of anti-
psychotics on the cytoarchitecture of the brain, showed
that use of antipsychotics cause changes in the Vth and
VIth layer of the cortex, their widening (for a review
see (Kasparek, 2009). This widening may be inter-
preted, in MR images, as an increase in the volume of
cortical grey matter; however, antipsychotics apparently
do not intervene in the basic neuropathology of schi-
zophrenia — perhaps, they only correct the dysfunction
caused by the primary disorder, and the changes ob-
served in MR images, therefore, do not show curative or
neuroprotective effects, but only neuroplastic effects
(Fig. 2). However, regarding the rather limited amount
of information, primarily on the effect of newer sub-
stances, we can expect new findings which may correct
these conclusions.

Besides the above mentioned, the findings of brain dis-
similarities in schizophrenia, ascertained using VBM,
have major and direct significance for day-to-day clini-
cal practice: it is exactly because the findings underlie
the level of subjective experience that it is possible (or
rather, let us hope it soon will be) to communicate more
easily with the patient about their illness. On a daily
basis, at outpatient clinics and in hospital wards, we
meet patients who do not accept the fact that they are
mentally ill, or, to put it differently, do not regard the
proofs of their illness, as acquired by our subjective
assessment of their experience, thinking and behavior,
as correct or meaningful.
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Figure 2. Neuropathology of schizophrenia and the effect of antipsychotics on cerebral cortex architecture.

The ability, or even the possibility, of assessing the
unique features of an individual’s psyche is questioned.
If we could tell the patients that the diagnosis is sup-
ported by dissimilarity in the morphology or function of
their brain, existing parallel to our subjective assess-
ment, it might perhaps be easier to work with their ano-
sognosia.
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Figure 3. Neuronal circuits in OCD pathophysiology.

Imaging and diagnosis in psychiatry
Characteristically, imaging studies assess a group of
subjects. However, the information value, as regards a
single patient, is problematic. The reason is the hetero-
geneity of the groups of subjects as well as the statistic-
al power of the tests. These difficulties in the assess-
ment of individuals lead to a significant gap between
what happens in the laboratory and clinical practice.
This distance can be overcome using modern techniques
of analysis and classification of patterns (pattern recog-
nition, detection) and mathematical techniques search-
ing for typical features of the studied group/individual.
Then by looking for these features in individual subjects
it may be possible to classify them according to their
presence/absence (one of the known applications is, for
instance, recognition and identification of faces, recog-
nition of fingerprints, etc.). These techniques can also
be applied to brain images — in this way it is possible to
try to recognize functions that the brain performed dur-
ing the examination, but there is also the potential to
classify subjects as patients or healthy individuals, etc.
If we succeeded in verifying the applicability of such
methods, it could bring imaging methods closer to clini-
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cal practice in psychiatry (diagnosis, prognosis, etc). On
the basis of brain imaging, this would become possible.
Existing experience has so far been encouraging; if in-
formation on the subject’s clinical picture is used in
addition to imaging information, classification accuracy
can reach 96% (Nenadic et al., 2010)! An even higher
classification accuracy was achieved in a population
with more pronounced morphological changes: classifi-
cation accuracy of 98% has been reached in Alzhei-
mer’s dementia (Thomaz et al., 2007).

Neurobiology and therapy targets

Let this last example, of the application of imaging me-
thods in psychiatry, represent imaging’s contribution to
the search for therapy targets — let us refer to the exam-
ple of deep brain stimulation in obsessive-compulsive
disorder (OCD). Positron emission tomography in OCD
patients found increased fluoro-deoxy-glucose uptake at
rest in the orbitofrontal cortex (OFC), in the anterior
cingulum (AC), nucleus caudatus (NcCaud), and the
thalamus (Thal); however, it also found it in the premo-
tor, sensorimotor cortex, in the posterior cingulum, dor-
solateral prefrontal cortex, the insula, the parietal and
occipital cortex and the cerebellum (for review see
(Menzies et al., 2008). Similar changes were found by
an activation likelihood meta-analysis of fMRI studies
which revealed changes in function in the OFC (BA 10,
47), AC (BA 32), the NcCaud, the putamen, the Thal,
motor area (BA6), the insula, the hippocampus, the
posterior cingulum (BA 30), the precuneus (BA7), the
occipital cortex as well as the cerebellum (Menzies et
al., 2008). Changes in these areas can be placed in the
context of neuronal circuits (see Figure 3): the OFC, the
NcCaud, the pallidum and the thalamus are connected
by the inhibitory fronto-striato-thalamic pathway and
the excitatory feedback is mediated by the cortico-
thalamic pathway running through the anterior limb of
the internal capsule. OFC hyperfunction is regarded as
the basis of obsessive-compulsive symptomatics; it can
be induced either by hyperfunction of the cortico-
thalamic pathway or by hypofunction of the cortico-
striato-thalamic pathway. The anterior cingulum, the
thalamus and the limbic areas are responsible for affec-
tive and anxiety symptoms (Kopell et al., 2004). Fur-
thermore, cognitive circuits (the dorsolateral prefrontal
cortex, the parietal cortex) and motor circuits are in-
volved in the pathophysiology.

How can OFC hyperactivity be responsible for obses-
sive-compulsive symptomatics? The OFC encodes the
representations of values (positive, negative; representa-
tions as well as operations). Characteristic cognitive
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styles have been described in OCD which represent a
certain method of “evaluation” — inflated perception of
responsibility and overestimation of danger. The treat-
ment (SSRI and/or behavioral therapy) results in a de-
crease in hyperactivity in the OFC, the AC, the NcCaud,
and the Thal (Schwartz et al., 1996; Swedo et al., 1992).
These areas also represent the target of neurosurgical
interventions in patients resistant to standard treatment
— cingulotomy (anterior), capsulotomy (anterior limb),
subcaudate tractotomy, or limbic leucotomy (cingulot-
omy + subcaudate tractotomy). Although the neurosur-
gical approaches are effective in at least some resistant
patients, ethical and practical reasons (irreversibility of
the lesion) have led to the search for an alternative,
which is currently available, in the form of chronic deep
brain stimulation (DBS) of the area of the anterior limb
of the internal capsule. About 60% of patients resistant
to conventional treatment respond to this treatment
(Greenberg et al., 2008). In this way, imaging methods
interconnect psychopathology, pathophysiology and the
targeting of modern therapeutic approaches. Similarly,
imaging methods contribute to the search for treatment
targets for DBS in the depressive disorder, transcranial
magnetic stimulation in auditory hallucinations or nega-
tive symptoms in schizophrenia.

CONCLUSION

Imaging methods enable us to study the neurobiology of
mental disorders — they have actually shown that mental
disorders do have a neurobiology, that they are not only
functional or psychogenic conditions. Imaging methods
also contribute to the theoretical understanding of men-
tal disease with cognitive neuroscience allowing us to
gain insight into the mechanisms of symptom develop-
ment. Imaging techniques, with the help of animal and
histopathological studies, and in the context of clinical
diagnosis, allow assessment of the neuropathology as
well as the effect of treatment. Imaging methods may
enable subject classification, recognize defined patho-
logical conditions, which might be useful for diagnosis
and differential diagnosis; such advancements would
improve the relevance of imaging methods to clinical
practice. Additionally, imaging methods contribute to
the understanding of the mechanism of action of psy-
chopharmaceuticals and allow us to search for the tar-
gets of biological treatment. They do not, however, en-
able access to the contents of the “psyche”, i.e. we are
not able to find out WHAT the person perceives,
WHAT they are thinking about and WHAT they re-
member. The findings of imaging methods do show
changes at a level below that of subjective experience,
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which are accessible through introspection or mediated
through interviews. The relationships between the find-
ings of imaging methods and the subjective level can be
estimated only from information gained using parallel
methods, “indirectly”, and they are, to a varying extent,
speculative. Notwithstanding, imaging methods, in the
hands of a psychiatrist, represent an invaluable tool for
studying mental disorders, with numerous clinical over-
laps.
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