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Symptoms and Circuits
Deconstructing psychiatric disorders to achieve remission

A new conceptualization of the
biological basis of psychiatric
disorders has been forming—
namely, the idea of “symptoms and
circuits.”1-3 Rather than diagnose
and treat a psychiatric syndrome,
clinicians can deconstruct these
disorders into symptoms and then
match those individual symptoms
to hypothetically malfunctioning
neuronal circuits.
Our current understanding of
the association between certain

psychiatric symptoms and brain
regions is demonstrated in Tables
1 through 5. In addition, key
neurotransmitter projections for
brain regions associated with
emotionality are shown in Figure
1, while key neurotransmitter
projections for brain regions
associated
with
somatic
symptoms are shown in Figure 2,
those associated with cognition
are shown in Figure 3, and those
associated with sleep are shown in
Figure 4.
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Figure 2. Projections to “Somatic” Brain/CNS Centers
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Figure 1. Projections to “Emotional” Brain Centers
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Figure 3: Projections to “Cognitive” Brain Centers
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Figure 4: Projections to “Sleep” Brain Centers
Table 1: “Emotional” Brain Centers1
Brain Area

Associated Symptom(s)

Medial prefrontal cortex

Depressed mood, guilt, feeling worthless, suicidality

Histaminergic projections from
the TMN of the hypothalamus to
the VLPO of the hypothalamus

Serotonergic projections
from the midbrain raphe
to the brainstem

Anterior cingulate cortex Depressed mood, guilt, feeling worthless, suicidality
Orbital prefrontal cortex

Depressed mood, guilt, feeling worthless, suicidality

Amygdala

Guilt, feeling worthless, suicidality

Nucleus accumbens

Loss of pleasure, feeling worthless, guilt, suicidality

Hypothalamus

Loss of pleasure

TMN: tuberomammillary nucleus
LPO: ventrolateral preoptic area
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Table 2: “Anxious” Brain Centers2
Brain Area

Associated Symptom(s)

Stephen M. Stahl

Medial and orbital prefrontal cortex

Panic, phobia, anxious misery, apprehension, obsessions

Managing Editor

Amygdala

Panic, phobia, re-experiencing

Gerardeen Santiago

Striatum

Anxious misery, apprehension, obsessions

Publication Editor

Thalamus

Anxious misery, apprehension, obsessions

Hippocampus

Re-experiencing

Brainstem areas

Autonomic responses
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Table 3: “Cognitive” Brain Centers1,2,4,5

Darius Shayegan

Brain Area

Associated Symptom(s)

Design Artists

Dorsolateral prefrontal cortex

Problems concentrating, mental fatigue, executive dysfunction

Donny Carpio
Elizabeth Kim

Hippocampus

Problems with declarative memory

Amygdala

Problems with procedural memory

Nancy Muntner

Cerebellum

Problems with procedural memory
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Motor cortex

Problems with procedural memory
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Table 4: “Somatic” Brain/CNS Centers1-2

Illustrators

Brain Area

Associated Symptom(s)

Publication Information

Hypothalamus

Weight change

Striatum

Physical fatigue, psychomotor agitation/retardation

Cerebellum

Physical fatigue, psychomotor agitation/retardation

Spinal cord

Physical fatigue, pain
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Table 5: “Sleep” Brain Centers1-2
Brain Area

Associated Symptom(s)

Hypothalamus

Sleep disturbance

Brainstem sleep centers

Sleep disturbance

The Bottom Line—The concept of symptoms and circuits may have implications beyond
helping to explain the biological basis of symptoms in psychiatric disorders. It may also allow
clinicians to base treatment on the specific symptom profile of each patient, rather than select
the same treatment for every patient with a particular disorder, since symptoms are associated
with divergent parts of the brain and different neurotransmitters project to each of those brain
regions. Ultimately, this may optimize the chances of achieving remission of all symptoms and
improve patient outcomes.
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