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Abstract

Introduction: Magnetic Resonance-guided focused ultra-
sound (MRgFUS) in functional neurosurgery is a non-invasi-
ve, incision-less alternative option which is being increasin-
gly used for the treatment of medically refractory movement 
disorders. The therapeutic efficacy of MRgFUS for movement 
disorders depends on precise stereotactic targeting. While tar-
get selection is symptom-driven, understanding coordinates 
variability across targets, diagnoses, and hemispheres is es-
sential for refining surgical planning.
Method: We prospectively analyzed 48 consecutive patients 
undergoing MRgFUS for movement disorders at our center 
in Argentina, between December 2024 and June 2025, using 
the AC-PC (Anterior Commissure-Posterior Commissure) 
coordinates system. Preoperative planning was based on 1 
mm isotropic T1- and T2-weighted MRI. Coordinates were 
defined in X (lateral), Y (anterior-posterior), and Z (supe-
rior-inferior) dimensions relative to PC. VIM (ventral inter-
mediate nucleus) targets were selected for tremor-dominant 
symptoms; NST (nucleus subthalamicus) targets were used 
for bradykinesia/rigidity. Coordinate data and AC-PC distan-
ces were prospectively recorded. ANOVA and t-tests com-
pared coordinates distributions across targets, diagnoses, and 
hemispheres. Pearson correlation assessed anatomical-clini-
cal associations (p<0.05 considered statistically significant). 
Patient consent was obtained to share this information.
Results: Complete stereotactic data were available for all 48 
patients. Mean targeting coordinates were X=13.1 ± 4.5 mm, 
Y=7.2 ± 1.5 mm, and Z=1.1 ± 2.4 mm, with a mean AC-PC 
distance of 25.1 ± 1.4 mm. Within the VIM group, essential 
tremor and Parkinson’s disease patients demonstrated simi-
lar targeting precision, though Y-coordinates differed signifi-
cantly (p<0.001). X-coordinates did not differ by hemisphere 
(p=0.935). The mean objective improvement was 92.9% ± 

7.5, while the mean subjective improvement was 91.5% ± 8.1 
(p=0.001). No significant correlations were found between 
anatomical coordinates and clinical outcomes (p>0.05).
Discussion: The reported clinical outcomes from a single 
Argentinian center underscore the importance of meticulous 
preoperative surgical planning. MRgFUS stereotactic targe-
ting demonstrates distinct coordinates profiles based on target 
type, diagnosis, and laterality, particularly in Y- and Z-axes. 
Despite this variability, consistent clinical outcomes suggest 
flexibility within anatomical bounds.
Conclusions: These findings support refined, anatomy-gui-
ded targeting to optimize individualized treatment planning.
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