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An Open-~Source tool for Precise Targeting
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Low-Intensity transcranial focused ultrasound stimulation (TUS) is a recent and under-development non~invasive neuromodulation technique. Its unique capability to safely
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penetrate deep targets with notable spatial accuracy underscores its signiticance.
However, this spatial accuracy also implies careful preparation to deliver the right energy to the selected target. Iwo aspects have to be considered to successtully perform TUS:
1. The skull density, which absorbs a large part of the acoustic power and requires therefore to adapt the TUS parameters. This aspect is already considered through the
development of acoustic simulation software.
2.The angle between the scalp and the TUS transducer, since it could deviate the acoustic field. But no tool is available to address this point.
To consider the scalp-transducer requirement, we introduce here a novel open-source tool specifically designed for TUS studies. Its main objective is to determine, at an

individual-level basis, the optimal transducer position over subjects scalyps.
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ID: P@@1 ROI Cing Ant

Distance: 52.16 mm
Angle score: 8.1193
Volume: 7.46 cm3 - 7456 voxels

Target coordinates [world]: 4 .16 . 17
Transducer coordinates [world]: -7 . 38 . 63

Distance [kplan]: 41.34 mm
Target coordinates [kplan]: 93 . 153 . 185
Transducer coordinates [kplan]: 82 . 175 . 231

Computation time: 2.51 mins
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This code is commonly used for TUS research at the University of Nottingham, and showed its robustness on 40 healthy subjects, each for D different targets with ditferent
characteristics:
1. The right thalamus (cleep); Q2. The medial anterior cingulate cortex (ACC, in the optimal depth, medial and {requenthj targetecl); 3. The right insula (on the sicle); 4. The
medial primary motor cortex (Ml, close to the sur{ace); D.The right middle temporal cortex (MTC, behind the ear).
The results showed:
1. A high inter-subject and inter-target spatial variability, highlighting the need to use an individual-based approach when selecting the best transducer position.

2A 11i811 relation between the angle estimation (quick to estimate [<1sec/ item]) and the real volume (longer to calculate [NYSGC/ item]) between the scalp and the transducer

(R2=0.869, 1<0.0001)
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