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Study on the effect of thalamotomy based on brain network analysis

Tani, Naoki
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To explore change in the whole-brain network after thalamotomy, we analyzed
the resting state functional magnetic resonance imaging of patients with essential tremor who had
undergone focused ultrasound thalamotomy. The tremor score was assessed and a resting-state
functional magnetic resonance imaging was acquired before and 3 months after left ventral
intermediate nucleus thalamotomy using focused ultrasound in seven patients with essential tremor. A

seed-based connectivity analysis revealed a significant increase in functional connectivity between
the left thalamus and the caudal part of the dorsal premotor cortex after focused ultrasound
thalamotomy. This study revealed that the functional connectivity between the thalamus and the
premotor cortex increased after thalamotomy. Although the number of cases is small, this result
suggests that motor-sensory integration is involved in action tremor reduction after thalamotomy.
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MRI
3T MRI (Discovery MR750w; GE Healthcare)

FUS thalamotomy resting state fMRI (echo-planar imaging; repetition time
[TR] = 2500 msec; echo time [TE] = 30 msec; flip angle = 80°; field of view [FOV] = 212
mm, voxel size = 3.3 x 3.3 x 4.0 mm, repetitions = 240), 15 diffusion tensor image
((TR) = 12,000 ms; echo time (TE) = 61.1 msec; field-of-view = 240x 240 mm?; matrix
size = 256x 256; slice thickness = 2.6 mm; slice gap = 0; number of slices = 60; number
of excitations = 1; and diffusion-weight factor b = 1000 and 0 s/mm?), 3D-T1WI (TR = 8.1
msec; TE = 3.2 msec; inversion time = 400 msec; FOV = 260 mm; voxel size 1.0 x 1.0 x

1.2 mm)

Functional connectivity
functional connectivity  seed to voxel analysis
Functional Connectivity Toolbox (CONN) seed
peak threshold p<0.001 uncorrected, cluster level threshold p<0.05 FDR corrected

Anatomical connectivity
Tract-based spatial statistics (TBSS)
parameter FA, MD, AD, RD TFCE
p<0.05
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