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Introduction / Abstract.
The NeuroAnalyst, the psychiatrist of the future will use NeuroAnalysis to diagnose and cure mental disorders. He will
diagnose schizophrenia as a brain connectivity disorder (Jones 2010), mood disorders as a disorder of plasticity and
optimization (El-Hage et al 2013; Peled 2013), and personality disorders as mal-developed resting-state network (Peled
2012). Thus the Neuroanalyst diagnoses mental disorders as disturbances, or breakdown, of the optimal (healthy)
global brain organizations, as such the different phenomenological manifestations of mental disorders are distinct (but
overlapping spectrum) Globalopathies (Peled 2013).

Schizophrenia a brain connectivity disorder.
More than in any other aspect of neuronal network
literature of mental disorders, the disconnection
syndrome is by far the most cited. The notion that
psychosis, with its fragmented experience, correlates
with some disintegrated brain organization, dates back
to 1800 with the work of Meynert (1968) and Wernicke
(1881). The modern version of schizophrenia as a
disconnection syndrome was published in the eighties
by Friston and Frith (1995). Thereafter a long series of
publications report on similar disturbances detected by
different types and methods of brain imaging
technologies.
Over-connected systems tend to “freeze” become
constrained to activate few repeated states. This
simulates (Geva and Peled 2000) the constricted
poverty of speech and preservative ideation
characterizing
negative
signs
schizophrenia
(Andreasen 1983). Schizophrenia as a disorder
alternating between psychosis and post-psychotic
deficiency can be reconceptualized as a disease of
brain connectivity alternating between disconnection
and over-connection imbalances (Peled 1999).
Top down bottom up hierarchical brain balance is also
afflicted by altered connectivity with reduced hierarchy
resulting from destabilization, inflicting upon higherlevel brain functions such as volition and motivation,
markedly and continuously reduced in prolonged
schizophrenia. Top-down biased control can distort
incoming experiences resulting in systemized
delusional ideations. Thus the spectrum of
“schizophrenias” as traditionally known can be
reconceptualized within the framework of connectivity
and hierarchy imbalances (Peled 1999; 2009; 2010).
In modern network formulations, these changes can be
attributed to Small World Network alterations (Bechtel

2013) as shifting the optimal normal balance between
clustering coefficient and long pathways can
undermined network stability producing both
randomness disconnections as well as fixed constraint
deficient stability.

Mood disorders;
optimization
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When things go well for us, or as planned, or if
expectations are fulfilled, then satisfaction is
experienced as elevated mood, while disappointment
from things gone wrong, unplanned and unexpected
are experienced as disappointing and depressing.
Our brains are Bayesian brains (Friston 2012)
continually predicting occurrences and updating
internal representations of those occurrences. When
expectations are fulfilled this goes with good adaption
where internal representations match the actual
occurrences in our lives. Unexpected occurrences or
failure of expectations are accompanied with
depressed mood. Fulfillment of exceptions can be
quantified as Free Energy (Schwartenbeck et al 2013)
of a Bayesian Brain (Friston 2012). The brain acts to
reduce free energy by fulfilling expectations (match
between internal representations and actual
occurrences) For this to be effective the brain must be
changeable flexible and plastic. Plasticity is thus a key
property for an effective adaptable brain that
successfully reduced free energy adapting internal
representations to actual occurrences and acting to
adapt occurrences to the internal representations
(expectations).
One can now relate mood to plasticity dynamics.
Increased plasticity has antidepressant effect while
reduction of plasticity has a depression-inducing effect.
This is supported by psychiatric neuroscience as

synaptogenesis underlies the mechanism of action of
antidepressant medication (Baudry et al 2011) and
neuronal death and atrophy underlay depression
(Duman and Aghajanian 2012).

mechanisms of memory-formations when creating the
internal representations we hold in our brains, and use
to govern our reactions and behaviors while interacting
with the environment and others (Fairbairn 1944).

To conclude mood is an emergent property (Peled and
Geva 1999) from plasticity dynamics and brain
adaptability,
adaptability
between
internal
representations and the actual manifestations of these
representations (Peled 2013). If the brain adaptability
is reduce due to curtailed plasticity, (as is typical in
dementia and widespread brain atrophy) than
depression arises. Also if environmental occurrences
shift abruptly as is typical in stressful events than,
reality departs (is removed) from regular expectations
(internal representations), free energy increases
because plasticity cannot compensate for the changes
rapidly enough, consequently reactive depression
ensues.

Internally represented models of the psychosocial
world are termed “Object Relationships” by object
relationships psychologists which elegantly show how
personality styles are determined and explained by
such internal representations of objects. They are
internal maps that both determine our perception of
the psychosocial world and are constantly shaped by
our interacting experience of the same psychosocial
occurrences (Fairbairn 1944).

Personality disorders a mal-developed resting-state
network
A resting-state-network was already anticipated by
Theodor Meynert when he predicted that experience
organizes the developing brain by associative pathway
structure (Meynert 1868). He actually foreseen what
would late be known as Experience-DependentPlasticity (Hebb 1949; Whitt et al 2013). He stated that
every one of us develops a unique individual
connectivity brain organization, determined by our
experiences and thoughts, and he named such
organization “Ego.” His student Sigmund Freud and his
followers have shown the relevance of the Ego to
personality (even-though theoretically unrelated to
neuroscience Freud, 1938). Coming full-circle around,
recently initial findings show altered resting-state
networks in personality disorders especially Borderline
personality disorders (Wolf et al 2011).
Experience-Dependent-Plasticity
was
further
described by Donald Hebb (1948) and entails
strengthening of connections among neuronal
ensembles (Whitt et al 2013) based on experience
(Input). This has been found to occur at many levels of
neuronal networks, from neurotransmitter calciumrelated processes (Cooke and Bear 2013) to structural
dendritic spine formation.
Mathematical models using Hebbian algorithms, of
strengthening connections “embed” information in the
form of “attractors” shaping he state-space landscape
of the network physical dynamics (Geva and Peled
2000). These attractor formations are memories
created internally within the network organization (Yan
et al 2013). It is likely that the brain uses similar

To conclude, one can begin integrating the above
knowledge in order to start and formulate personality
disorders as undeveloped, or biased, resting-state
network organizations, resulting from unstable biased
past experiences (Peled 2012). In fact, from clinical
experience we know that those suffering from
personality disorders typically have disturbed and
unstable personal histories dating back to infancy and
childhood.

A new diagnostic framework
Each patient can now be characterized by an
ethiopathological
brain-related
neuroscientific
diagnosis, a revolution in terms of psychiatric diagnosis
which
currently
involves
only
descriptive
phenomenological classification (i.e., signs and
symptoms only). It must be emphasized that a
descriptive diagnostic system cannot be validated, and
in psychiatry the current diagnosis has reached only
some increase in reliability but not validity. Devising
effective cures to mental disorders will definitely
require a valid brain-related diagnosis for mental
disorders.
Translating the signs and symptoms of mental
disorders to their related brain disturbances generates
for each patient a "profile" of disturbances, sometime
mixtures of several disturbances. The psychotic patient
will suffer from disconnection dynamics and
fragmentation of global brain organizations, the
deficient schizophrenia patient will suffer from overconnected and impaired hierarchal organization of the
brain. The patients with schizophrenia alternating
between these phenomenological manifestations (or
suffering from mixtures of positive and negative
symptoms *) will demonstrate certain degrees of
fragmented as well as over-connected damaged
hierarchical brain organization.

The depressed patient will suffer from increased free
energy due to mismatch between internalrepresentations
and
actual
environmental
occurrences, either due to reduced impaired plasticity,
or due to stressful radical changes of environmental
occurrences, or both. If internal representations are
biased, non-adaptive in respect to environmental
situations than personality disorder is the diagnosis
and distress (typical to personality disorders) is the
depression resulting from continuous mismatches and
increases of free energy.

internal resting-state-network formations, thus
helping to reduce distortions and increase adaptability
thus alleviating depression of personality disorders (by
reducing free energy).
Experience enhancing
technology such as virtual reality (Sorkin et al 2006) can
assist in certain therapeutic interventions. In the future
It is also conceivable how plasticity enhancement,
using specially designed medications, can boost both
the specific psychotherapeutic like experience
dependent therapy as well as control mood alterations
in general.

Biased non-adaptive mal-developed resting-state
networks can disintegrate and fragment resulting in
psychotic phenomenology thus one can understand
how spectrum symptoms can arise involving psychosis,
depression and personality disorders all at once.
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Correspondingly each patient can show higher degrees
of certain disturbances and lower for others, or a
combination of elevated/reduce levels of the different
disturbances ranging from global integration and
stability to altered plasticity matching-dynamics and
free energy, and resting state mal-developed neuronal
networks.
A translation program titled "Clinical Brain Profiling
(Peled 2006; 2013)" is available on the web at:
http://neuroanalysis.org.il/?page_id=114 by entering
the signs symptoms and history of the patient, the
web-based CBP-computer-program generates a
personalized-specific brain-related profile predicting
the patterns of brain-disturbances of that specific
patient.

NeuroAnalysis Therapy
From the insights above it becomes clear that to cure
psychosis and schizophrenia connectivity balances and
hierarchal organizations should be restored and
optimized. The means for such therapy should be
based on technologies that can monitor and correct
(using feedback loops) such disturbances. Recently
promising technologies ranging from DBS (Harati
and Müller 2013), and Optogentics (Peled 2011;
Williams and Deisseroth 2013) to focused ultrasound
(Jolesz and McDannold 2014) are emerging, with some
promising perspectives.
From the above insights it is clear that by controlling
and enhancing plasticity as is achieved with SSRI's,
depression can be treated, however better control
over plasticity will improve control over mood
alterations and disturbances even further. We can also
begin to understand how psychotherapy, being an
experience-dependent process, can “correct” biased
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