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Transcranial magnetic stimulation (TMS) is 

a technology capable of inducing an 

electrical field on the surface of the 

brain[1].  When applied repetitively over a 

matter of minutes, this can induce long-

lasting changes in brain activity[1].  A 

certain pattern of stimulation, termed 

theta burst stimulation, has demonstrated 

promise for inducing both neuroplasticity-

related changes and behavioral changes in 

animal and human studies[2-5].  Few 

studies have looked at EEG changes 

induced by repetitive TMS targeted at the 

cerebellum [6-7].

Introduction

Methods

Theta burst stimulation of the midline cerebellum will induce 

midline posterior (“Iz” lead) EEG changes in the delta, theta, and 

gamma frequencies in the active group as compared to the sham 

group across all diagnoses.  

These changes will manifest as 1) an increase in power in the post-

stimulation as compared to the pre-stimulation resting EEG in delta 

and theta ranges, and 2) a within-stimulation increase in theta 

frequency in active compared to sham.  

Results

Discussion & Conclusions
• Theta burst stimulation of the midline 

cerebellum resulted in within-session 

decreases in gamma frequency activity, 

followed by immediate post-stimulation 

increases in gamma frequencies

• There was no obvious predisposition 

for theta or delta range changes as 

hypothesized, although global changes 

were noted

• These results are limited by a small 

sample size and a heterogeneous sample 

of psychiatric patients

• Recruitment for the clinical trial 

continues (n=11 of proposed 120 

enrolled)

• Subanalyses by diagnosis underway

• Connectivity analyses and induction of 

prefrontal EEG changes being explored
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• 11 patients with various neuropsychiatric 

disorders (6 schizophrenia, 3 bipolar, 2 

autism) completed one 3-minute session 

of either active or sham theta burst 

stimulation targeted with 

neuronavigation at Lobule VIIB of the 

midline cerebellum, as part of ongoing 

clinical trials

• Theta burst protocol = Triphasic burst (3 

pulses with 50 Hz interpulse interval) 

applied at 5 Hz frequency for 200 total 

bursts (600 pulses); 10 bursts per train 

(2s duration) with 8s intertrain interval; 

100% motor threshold

• 5 minutes of resting EEG were recorded 

for each subject immediately pre- and 

post-stimulation (sampling rate 500 

frames/sec)

• EEG was actively recorded during the 

period of stimulation (sampling rate 

10,000 to 25,000 frames/sec)

• EEG results were analyzed in the pre-

stimulation, on-stimulation, and post-

stimulation phases
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