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The organizational hierarchy 
of the brain can be com-
pared to a set of matryoshka, 

or nested Russian fi gures, each fi t-
ted precisely inside the other and 
hiding what awaits inside (see page 
273). As each fi gure is uncovered, it 
invites further discovery until, at the 
very center, the smallest is revealed. 

At this point, the dynamic nature 
of neural phenomena dictates a de-
parture from our metaphor. Unlike a 
set of matryoshka, the “innermost” 
neural structures actually generate 
the outer reaches of the brain’s func-
tional sphere, namely behavior. Hu-
man actions are in fact direct “pro-
jections” of the neural mechanisms 
that cause them. In the recent past, it 
was not possible to defi ne the nested 
structural and functional hierarchies 
that drive the progression from 
stimulus perception to behavior. 
Consequently, psychiatrists, psy-
chologists, and other mental health 
professionals are trained primarily 
in the evaluation and management 
of the outer reaches of the brain’s 
functional cascade. As a discipline, 
we have been limited historically 
to dealing with projections whose 
physical causes we can only guess. 
Advances in brain imaging and neu-

robiology, which provide the theo-
retical foundation for this issue of 
Psychiatric Annals, have made it 
possible to go deeper. 

Knowledge of the brain by ne-
cessity constrains psychotherapeutic 
theorizing.1 “Proof” of any theory’s 
mental processes must be generated 
by correlating its higher order con-

structs with underlying brain phe-
nomena. In the future, building on the 
explosion of fi ndings in neurobiology, 
psychotherapists will be able to visu-
alize the brain processes that underlie 
both psychopathology and psycho-
therapeutic change. Armed with this 
knowledge, psychotherapists will be 
able to defi ne their patients’ problems 
more precisely and focus their inter-
ventions more effectively. 

A pragmatic look at the psycho-
therapeutic interaction suggests that 
it is a relationship between two brains 
and their bodies, with signifi cant ex-

change of auditory, visual and other 
sensory inputs. These inputs convey 
cognitive and emotional information 
at both conscious and subconscious 
levels. Progress in psychotherapy 
depends on the ability of the thera-
pist to analyze the totality of the 
patient’s communications and de-
vise effective strategies that will im-

prove the patient’s subjective sense 
of well-being and his or her capacity 
for behavioral adaptation.

From a practical perspective, psy-
chotherapists are trained to diagnose 
patients in a manner that emphasizes 
pathology rather than strengths. As 
much as therapists would like to 
think that they catalyze the emer-
gence of new capabilities in their pa-
tients, more often than not, adaptive 
improvements are based on the acti-
vation of pre-existing but underused 
strengths. The National Institute of 
Mental Health collaborative study 

In the future, building on the explosion of fi ndings 
in neurobiology, psychotherapists will be able to visualize 
the brain processes that underlie both psychopathology 

and psychotherapeutic change.
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of depression found that patients 
with strong interpersonal skills re-
sponded better to interpersonal 
psychotherapy, while those who 
emphasized cognition responded 
better to cognitive therapy.2 Thera-
pists can sometimes help patients 
develop adaptive behavioral patterns 
de novo, but more frequently they 
assist patients in disinhibiting the 
expression of adaptive patterns that 
have already been developed but are 
rarely implemented.3 These patterns, 
which are critical to both maladap-
tive behavior and psychotherapeutic 
change, are stored as synaptic con-
nections within the brain. 

Imaging research and advances 
in neurobiology are defi ning neural 
function in health and disease, and 
this work suggests three impor-
tant reasons why psychotherapists 
should know the brain. First, a ba-
sic understanding of the brain is es-
sential for approaching the current 
psychiatric literature. Second, many 
of the phenomena encountered in 
psychotherapy are being clarifi ed 
through defi nition of their neural or-
igins. Third, the next wave of prog-
ress in psychotherapy will be based 
on neurobiology. 

 Knowledge of the brain encom-
passes many levels. Most psycho-
therapists have at least a rudimentary 
knowledge of synapses, as the action 
of antidepressants and other psycho-
tropic drugs has focused signifi cant 
attention on this level. At or below 
the synapse are receptors, connec-
tivity, signal transduction, and gene 
action. These biological processes 
and structures defi ne exciting sci-
entifi c fi elds whose concepts have 
relevance to psychotherapy, even 
though their levels of order are far 

removed from the behavioral phe-
nomena that psychotherapists ad-
dress. Much closer to behavior and 
essential to progress in psychother-
apy is the information on functional 
neural circuits that is accumulating 
as a result of brain imaging research. 
Many of the concepts presented in 
this collection of articles are directly 
supported by such work. 

Understanding brain function 

requires not only a knowledge of 
anatomy, neurobiology, and func-
tional circuits but also familiarity 
with basic biological principles such 
as evolution and energy conserva-
tion. The human brain, with all its 
refi nements, is built on a core of ba-
sic functionalities shared with lower 
species. Human brains can ask more 
questions, make better predictions, 
and drive more complex behaviors 
than the brains of mice; however, we 
are no more successful as a species 
because of this. Power-hungry brains 
such as those of humans are effec-
tive machines for obtaining energy 
from the environment, although the 
advantages of this capability depend 
strictly on external circumstances. 

For example, in advanced societ-
ies, humans have continuous access 
to food, and the energy-acquisition 
mechanisms designed to ensure 
survival tend to drive weight gain 
instead. In adverse environments, 
such as situations of chronic abuse, 

war, and other types of unrelenting 
stress, the human brain simplifi es. 
Stress hormones, or glucocorticoids, 
increase appetite and food-seeking 
behavior, and curtail many nones-
sential energy-using activities.4  Ad-
aptations to chronic stress include the 
simplifi cation of brain connectivity 
and the suppression of neurogenesis 
and immune function.4  Simplifi ca-
tion of the brain can save energy and 

enhance response effi ciency, but at 
the cost of sophisticated processing. 
The adaptations that help to pre-
serve a person’s life during war, for 
example, can be very maladaptive 
after a return to peaceful conditions. 
An important goal of psychotherapy 
is to optimize the brain’s functional 
capacity within  the specifi c context 
in which the brain must operate.

IN THIS ISSUE
This issue provides a variety of 

resources for psychotherapists who 
are interested in exploring neurobi-
ology. The fi rst two articles provide 
an introduction to the basic neural 
substrates that drive behavior and 
support psychotherapeutic change. 
The articles describe the neural cir-
cuits that facilitate such processes 
as the generation of internal repre-
sentations, memory, emotion, mo-
tivation, and cognition. The con-
tribution of prefrontal circuitry to 
adaptive behavior and the relevance 

Understanding brain function requires not only 
a knowledge of anatomy, neurobiology, and functional 

circuits but also familiarity with basic biological principles 
such as evolution and energy conservation.
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of these critical neural elements to 
psychotherapy are emphasized. The 
functional similarities of prefrontal 
circuits to Freud’s concepts of ego, 
superego, and id are highlighted, 
and the neurobiology of unconscious 
mental processes is addressed.

The article by Dr. Siegel on the 
relevance of interpersonal neurobi-
ology to psychotherapy highlights 
the value of creating a scientifi c 
infrastructure for the psychothera-
peutic process. Siegel defi nes nine 
domains of integration that he be-
lieves are critical to well-being. He 
outlines some of the neurobiologi-
cal processes that promote integra-
tion, including the “mirror neuron” 
system. Mirror neurons facilitate 
social communication by making it 
possible to understand the signifi -
cance of the actions and expressions 
of others through representation, or 
“modeling,” in the perceiver’s own 
brain. By simple extension, mirror 
neurons can be hypothesized to pro-
vide “... the neural basis of mental 
attunement within and between ... 
patient and therapist.” Siegel em-
phasizes the role of the psycho-
therapist in nurturing an integrative 
process that, once started, can have 
benefi cial repercussions throughout 
the patient’s life span.

Dr. Mayberg provides an inte-
grative synthesis of her ground-
breaking work in neuroimaging, as 
she defi nes the neural circuitry of 
depression and how that circuitry 
can be modulated by psychothera-
py, psychotropic medications, and 
electrical stimulation. Depression is 
“conceptualized as a systems-level 
disorder affecting select cortical, 
subcortical, and limbic regions and 
their related neurotransmitter and 

molecular mediators.” A depressive 
episode is the result of failed regu-
lation of these circuits because of 
“cognitive, emotional, or somatic 
stress” in the context of such pre-
disposing factors as “genetic vul-
nerability, affective temperament, 
and developmental insults.”

Mayberg defi nes the major symp-
tomatic manifestations of depres-
sion, namely motoric, mood, cogni-
tive, and circadian disturbances, in 
terms of “working” compartments 
of associated neural elements that 
have been identifi ed experimentally. 
According to Mayberg, the most ro-
bust and replicable fi ndings in the 
functional imaging of depression 
have included decreased frontal lobe 
function (dorsolateral, orbital frontal 
and medial frontal cortices), as well 
as activity changes in the anterior 
dorsal cingulate. The best-replicated 
fi nding involves an inverse relation-

ship between prefrontal activity and 
depression severity.

The work of Mayberg and others 
has defi ned an array of neural tar-
gets for antidepressant treatments, 
including cortical, limbic-paralim-
bic and subcortical regions. The best 
replicated fi nding with respect to re-
sponse to antidepressant treatments, 
including psychotherapy, antide-
pressants, electroconvulsive therapy, 
transcranial magnetic stimulation, 
sleep deprivation, ablative surgery, 

and deep brain stimulation, is nor-
malization of frontal cortical abnor-
malities. Mayberg’s own studies of 
successful pharmacotherapy using 
selective serotonin reuptake inhibi-
tors have demonstrated increases in 
frontal, parietal, brainstem and pos-
terior cingulate activity with treat-
ment, with concomitant decreases in 
striatal, thalamic, hippocampal, and 
subgenual cingulate activity.

Mayberg also describes a variety 
of response predictors, including 
the fact that increased pretreatment 
activity in the subgenual cingulate 
predicts a positive response to medi-
cation and sleep deprivation. A pre-
dominantly cortical pattern of pre-
treatment abnormalities was found 
in patients who responded to cog-
nitive behavioral therapy. Respond-
ers to selective serotonin reuptake 
inhibitors showed a limbic-cortical 
pattern, and treatment-resistant pa-

tients demonstrated a limbic-sub-
cortical pattern. Deep brain stimu-
lation of the subgenual cingulate in 
treatment-resistant patients relieved 
depressive symptoms and stabilized 
the entire network of depression-rel-
evant circuits. 

Next, we present a discussion 
of the core psychotherapeutic pro-
cesses of engagement, self-observa-
tion, and pattern search (Beitman 
et al., see page 272). All successful 
psychotherapeutic systems contain 

According to Mayberg, the most robust and replicable 
fi ndings in the functional imaging of depression have 

included decreased frontal lobe function, as well as 
activity changes in the anterior dorsal cingulate.
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these basic elements. The neural 
circuits that support engagement 
are important to social interactions 
in general. Mirror neurons are a key 
factor in the formation of a therapeu-
tic alliance, as the patient wonders 
whether the therapist can understand 
his or her problems, and the thera-
pist attempts to model the patient’s 
brain states. The proper functioning 
of mirror neurons provides a sense 
of mutual understanding as psycho-
therapy progresses. 

Self-observation is critical to the 
achievement of psychotherapeutic 
change, as it reveals the baseline be-
haviors that must be addressed, and 
signals whether progress is being 
made. The dorsolateral prefrontal 
cortex, which is a master integrator 
that also controls working memory, 
is essential for high-level self-ob-
servation. In addition, both synaptic 
and conscious access to the internal 
maps that represent the many as-
pects of the self are essential for the 
development of self-knowledge. 

Pattern search is the fi nal psycho-
therapeutic element discussed. Mal-

adaptive behavior often results from 
faulty pattern recognition, including 
overgeneralization and inappropriate 
pattern completion. Simple recogni-
tion of inputs that have become as-
sociated with reward or punishment 
is mediated by the amygdala and or-
bitofrontal cortex, while the storage 
of more complex patterns, including 
verbal descriptions, is mediated by 
the hippocampus. The probability 
of a successful outcome in psycho-
therapy can be maximized through 
attention to the basic processes of 
engagement, self-observation, and 
pattern search.

Dr. Gabbard continues the dis-
cussion of core psychotherapeutic 
processes with a discussion of trans-
ference mechanisms in terms of neu-
ral networks. Transferences can be 
best understood as the activation of 
pre-existing synaptic patterns by the 
representations evoked during the 
psychotherapeutic process. “When 
something evokes a neural pattern 
that is similar to the confi guration 
representing a previous encounter 
of a person, event, or feeling state, 

recognition occurs, a process known 
as ‘pattern matching.’” Transference 
reactions are elicited as elements re-
lated to the psychotherapeutic pro-
cess that activate pre-defi ned synap-
tic patterns that trigger emotions as 
well as cognitive expectations. Stim-
uli need not be conscious to trigger 
transference reactions. Gabbard dis-
cusses research that suggests amyg-
dalar hyperactivity may underlie the 
exaggerated interpersonal responses 
of patients with borderline personal-
ity disorder by increasing vigilance 
and reactivity to signs of emotional 
expression in others.

Gabbard also explains how ad-
vances in cognitive neuroscience 
have made the concept of the “blank 
screen” analyst untenable, because 
“anonymity” is cognitively impos-
sible. In addition, neuroscience sug-
gests that analysis can be viewed, 
in part, “as a new attachment rela-
tionship that can be useful for many 
patients in restructuring attachment-
related implicit memory.” Neurosci-
ence has provided solid scientifi c 
underpinnings for understanding 
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how transference arises within psy-
chotherapy and infl uences its out-
come. It has also begun to clarify 
the neural mechanisms by which a 
signifi cant proportion of mental life 
is unconscious.

SUMMARY
The work of Mayberg and others 

in the functional imaging of psychi-
atric disorders and their treatment is 
elucidating the biological substrates 
that underlie psychiatric interven-
tions, and promises to revolutionize 
the future of psychiatry. With the 
emphasis on brain circuits as a com-
mon foundation for psychothera-
peutic change, the idea of separate 
schools begins to give way to a new 
model of psychotherapy. For ex-
ample, instead of simply thinking of 
transference as a strictly psychoana-

lytic concept, therapists can be con-
fi dent that the emotions, cognitions 
and behaviors displayed in front of 
them have been programmed by a 
combination of genes and experi-
ence.  Consequently, the signs and 
symptoms that the therapist ob-
serves are objective manifestations 
of the internal processing patterns 
that shape the patient’s responses to 
the neural representations which the 
therapeutic relationship elicits. 

The specifi c internal patterns 
whose maladaptive consequences 
have brought the patient to treatment 
are usually the result of many years 
of data processing by hippocam-
pal-cortical circuits. Consequently, 
they can require signifi cant time 
and effort to change. The psycho-
therapeutic process is an effective, 
structured, and neurobiologically 

defi nable method for decreasing the 
probability of the reactivation of old, 
maladaptive neural patterns, and 
catalyzing the creation and mainte-
nance of a new set of adaptive syn-
aptic patterns by which a patient can 
make sense of the world and respond 
effectively to its challenges.
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