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Abstract
We yoked anatomical brain magnetic resonance imaging to a randomized, double-blind,
placebo-controlled trial (RCT) of antidepressant medication for 10-week's duration in
patients with dysthymia. The RCT study design mitigated ascertainment bias by
randomizing patients to receive either duloxetine or placebo, and it supported true causal
inferences about treatment effects on the brain by controlling treatment assignment
experimentally. We acquired 121 anatomical scans: at baseline and end point in 41 patients
and once in 39 healthy controls. At baseline, patients had diffusely thicker cortices than did
healthy participants, and patients who had thicker cortices had proportionately less severe
symptoms. During the trial, symptoms improved significantly more in medication-compared
with placebo-treated patients; concurrently, thicknesses in medication-treated patients
declined toward values in healthy controls, but they increased slightly, away from control
values, in placebo-treated patients. Changes in symptom severity during the trial mediated
the association of treatment assignment with the change in thickness, suggesting that the
beneficial effects of medication on symptom severity were at least partially responsible for
normalizing cortical thickness. Together our findings suggest that baseline cortical
hypertrophy in medication-free patients likely represented a compensatory, neuroplastic
response that attenuated symptom severity. Medication then reduced symptoms and
lessened the need for compensation, thereby normalizing thickness. This is to the best of
our knowledge the first study to report within an RCT a differential change in cortical
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morphology during medication treatment for depressive illness and the first to provide within
an RCT in vivo evidence for the presence of neuroanatomical plasticity in
humans.Molecular Psychiatry advance online publication, 7 March 2017;
doi:10.1038/mp.2017.34.
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