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Abstract

Questions pertaining to the neurobiological effects of psychotherapy are now
considered among the most topical in psychiatry. With respect to this issue, positron
emission tomography (PET) findings indicate that cognitive and behavioral modifications,
occurring in a psychotherapeutic context, can lead to regional brain metabolic changes in
patients with major depression or obsessive-compulsive disorder. The goal of the
present functional magnetic resonance imaging (fMRI) study, which constitutes the first
neuroimaging investigation of the effects of cognitive-behavioral therapy (CBT) using an
emotional activation paradigm, was to probe the effects of CBT on the neural correlates
of spider phobia. In order to do so, fMRI was used in subjects suffering from spider
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of spider phobia. In order to do so, fMRI was used in subjects suffering from spider
phobia (n = 12) to measure, before and after effective CBT, regional brain activity during
the viewing of film excerpts depicting spiders. Normal control subjects were also
scanned (once) while they were exposed to the same film excerpts. Results showed
that, in phobic subjects before CBT, the transient state of fear triggered, during the
viewing of the phobogenic stimuli, was correlated with significant activation of the right
dorsolateral prefrontal cortex (Brodmann areaâ€”BA 10), the parahippocampal gyrus, and
the visual associative cortical areas, bilaterally. For normal control subjects (n = 13), only
the left middle occipital gyrus and the right inferior temporal gyrus were significantly
activated. In phobic subjects before CBT, the activation of the dorsolateral prefrontal
cortex (BA 10) may reflect the use of metacognitive strategies aimed at self-regulating
the fear triggered by the spider film excerpts, whereas the parahippocampal activation
might be related to an automatic reactivation of the contextual fear memory that led to
the development of avoidance behavior and the maintenance of spider phobia. After
successful completion of CBT, no significant activation was found in the dorsolateral
prefrontal cortex (BA 10) or the parahippocampal gyrus. These findings suggest that a
psychotherapeutic approach, such as CBT, has the potential to modify the dysfunctional
neural circuitry associated with anxiety disorders. They further indicate that the changes
made at the mind level, within a psychotherapeutic context, are able to functionally
â€œrewireâ€ the brain.
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