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Characterizing the Brain Microstructure Underlying the Antidepressant 
Effects of Ketamine and Transcranial Magnetic Stimulation Interventions
Most patients with major depressive disorder do not achieve remission with first-line treatments. 

Ketamine and repetitive transcranial magnetic stimulation (rTMS) are rapid-acting treatments for 

treatment-resistant depression (TRD), but their underlying mechanisms are not well understood. 

Both treatments seem to work via synaptic plasticity mechanisms, but these effects are difficult to 

observe in living humans. NODDI (Neurite Orientation Dispersion and Density Imaging) is a diffu-

sion weighted imaging model that can capture the density and angular complexity of dendrites and 

axons. We will collect NODDI scans in TRD patients receiving either ketamine or rTMS, in order to 

investigate treatment-induced synaptic plasticity effects.
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