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Background: Trans-cranial MR-guided Focused UltraSound (tcMRgFUS) allows a
neurofunctional exploration of thalamic nuclei to confirm and optimize the target before
inducing a permanent brain lesion. However, the choice of the target is based on stereotactic
coordinates that do not take into account the anatomical variability of each single patient.
Thus, the optimization of the treatment target is based on the patient’s feedback during
lower power sonications. The aim of this work is to retrospectively evaluate the possible role
of thalamic parcellation for the identification of the intermediate ventral nucleus (VIM) in
patients undergoing tcMRgFUS.

Methods: A 1.5T MR scanner (GE Signa HDxt) was used to acquire morphological
(3D-FSPGR T1w) and ultrastructural morphological sequences (Diffusion Tensor Imaging)
in patients that subsequently underwent tctMRgFUS thalamotmy. A segmentation of the
cloquent cerebral areas was then used as seed for a probabilistic tractography algorithm aimed
at representing the cortical projections to and from the thalamus with particular reference

to the primary and supplementary motor areas and the premotor cortex. The thalamic
parcellation maps obtained were then compared with tcMRgFUS induced lesions.

Results: In all cases it was possible to represent the major groups of thalamic nuclei that
receive from or project towards brain cortex. It was possible to identify a good overlap
between the thalamic parcellation maps thus obtained (with particular reference to the VIM
nucleus) and the lesions induced by tcMRgFUS.

Conclusions: These preliminary results ate very encouraging. Even if the requested pre- and
post-processing pipeline behind such an innovative approach are still extremely complex and
time consuming, the use of such a technique could result very helpful during tcMRgFUS
treatment target optimization, especially in that cases where the optimal treatment target does
not perfectly match conventional stereotactic coordinates.
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