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Abstract

Introduction: MR-guided focused ultrasound (MRgFUS) is a
non-invasive therapeutic modality increasingly used for the
treatment of movement disorders. While most interventions
target a single nucleus, such as the ventral intermediate nu-
cleus (VIM) or the subthalamic nucleus (STN), cases with
mixed motor symptoms, such as tremor and bradykinesia,
may require a more tailored approach. Multitarget MRgFUS
remains rarely reported.

Method: A 70-year-old right-handed male with an 8-year
history of idiopathic Parkinson’s disease presented with ri-
ght-predominant upper extremity and cephalic tremor, asso-
ciated with significant bradykinesia and rigidity, refractory
to optimized dopaminergic therapy. Preoperative neuropsy-
chiatric evaluation confirmed candidacy for MRgFUS. Pa-
tient consent was obtained to share this information. Initial
lesioning targeted the left STN using 3T MRI and CT fusion
imaging. The anatomical coordinates were X=11.5, Y=10.2,
Z=-4 mm, relative to PC. Stepwise sonications at 54—56°C
were performed based on intraoperative clinical response.
Significant improvement in bradykinesia and rigidity was
observed, but residual tremor persisted. Subsequently, a
left VIM thalamotomy was performed at coordinates X=14,
Y=6.4, Z=2 mm, using a single sonication at 54°C for 6s.
The STN lesioning resulted in marked improvement in con-
tralateral bradykinesia and rigidity without adverse effects.
However, tremor suppression was incomplete. Following the
VIM lesion, complete resolution of tremor was achieved. The
procedure was well tolerated, with no intraoperative com-
plications. At one-month follow-up, the patient maintained
sustained improvement in bradykinesia and rigidity, with
complete tremor control. Mild right-sided ataxia was noted
but did not interfere with daily functioning. Levodopa dosing
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was reduced, and no cognitive or psychiatric side effects were
reported.

Discussion: This case illustrates the feasibility and safety of
multitarget lesioning -STN followed by VIM- in a single ses-
sion. The approach enabled tailored symptom relief, reinfor-
cing the value of intraoperative adaptability and expanding
the potential role of MRgFUS in complex functional neuro-
surgery.

Conclusions: In patients with Parkinson’s disease and refrac-
tory mixed motor phenotypes, single-target MRgFUS may
provide limited relief. Thus, our sequential single-session
approach may improve both symptom control and procedural
efficiency, leading to substantial patient benefit.
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