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Abstract

Introduction: Magnetic resonance-guided focused ultrasound 
(MRgFUS) has emerged as a non-invasive, incisionless op-
tion for treating medically refractory movement disorders. 
Despite its growing clinical use, limited evidence exists on 
how diagnosis and anatomical targeting influence technical 
demands and treatment efficacy. Clarifying these differences 
is crucial to improving patient-specific protocols.
Method: We conducted a prospective analysis of 39 patients 
(mean age 70.6 ± 10.7 years; 56.4% male) who underwent 
MRgFUS for essential tremor (ET, n=21) or Parkinson’s di-
sease (PD, n=18) at our center in Argentina, between Decem-
ber 2024 and June 2025. Target nuclei included the ventral 
intermediate nucleus (VIM, n=30), nucleus subthalamicus 
(NST, n=8), and dual targeting (NST+VIM, n=1). Technical 
parameters -number of sonications, energy delivery, thermal 
profiles- were compared across diagnostic and anatomical 
subgroups. Pearson correlation and t-tests analyses asses-
sed associations or differences among procedural variables 
(p<0.05 considered statistically significant). Objective and 
subjective clinical improvements were recorded post-proce-
dure. Patient consent was obtained to share this information.
Results: All ET patients received VIM targeting, whereas PD 
cases were distributed between VIM (50.0%), NST (44.4%), 
and combined targeting (5.6%). The average number of so-
nications was consistent across groups (6.6 ± 1.8). Thermal 
parameters showed strong internal consistency, with maxi-
mum average temperature highly correlated with peak tem-
perature (r=0.900, p<0.001). In contrast, energy delivery 
was moderately and inversely associated with thermal out-
comes (r=-0.556 to -0.591, p<0.001), highlighting real-time 
thermal control as the principal procedural endpoint. ET ca-
ses required significantly greater energy delivery (25.30 ± 
14.56 J) compared to PD (18.28 ± 7.87 J), a 38.4% increase 
(p=0.066), despite achieving slightly lower thermal thres-

holds (mean maximum average temperature: 54.5 ± 3.4°C vs 
56.3 ± 2.2°C, p=0.059; mean maximum temperature: 58.0 ± 
5.0°C vs 60.2 ± 3.4°C, p=0.128). Time at peak temperature 
was also shorter in ET (6.0 ± 2.0 s) than in PD (6.5 ± 1.7 s), 
a reduction of 8.4% (p=0.364). When comparing anatomical 
targets, NST ablations required longer thermal exposure than 
VIM (6.9 ± 1.7 s vs 6.1 ± 1.9 s; +12.7%, p=0.292) while uti-
lizing 11.8% less energy (20.16 ± 10.15 J vs 22.86 ± 13.03 J, 
p=0.593), suggesting distinct thermodynamic demands based 
on target anatomy. Clinically, the cohort achieved substantial 
benefit, with a mean objective improvement of 92.9% ± 7.5 
(p<0.001) and a mean subjective improvement of 91.5% ± 
8.1 (p<0.001), supporting both technical efficacy and high 
patient satisfaction.
Discussion: MRgFUS demonstrates high efficacy for both 
ET and PD, with over 90% average improvement in objec-
tive and patient-reported outcomes. Procedurally, consistent 
sonication counts support protocol standardization; however, 
energy and thermal requirements vary by diagnosis and target 
nucleus. While the reported differences did not reach statis-
tical significance, we consider them worth presenting given 
that this is one of the first reports of this novel technique in 
Argentina.
Conclusions: These findings reinforce thermal control -rather 
than maximal energy- as the determinant of success and su-
pport individualized treatment planning grounded in anato-
mical and pathophysiological context.
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