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Advanced Ultrasound
Techniques for the
Evaluation of Muscle
Neuromechanical Properties

Patricio Pincheira
University of Southern Queensland (Australia)

Ultrasound imaging is increasingly used to study
muscle structure and function, yet its application is
often limited to two-dimensional, single-probe
assessments. In reality, muscle neuromechanical
behaviour is three-dimensional, spatially
heterogeneous, and dynamically coupled to neural
activation. This presentation will showcase advanced
ultrasound approaches for evaluating muscle
neuromechanical properties, including three-
dimensional ultrasound, dual-probe configurations, and
shear wave elastography. These techniques enable the
assessment of regional muscle architecture,
mdeformation, and mechanical properties, and provide
mplementary insights into how neural drive
anslates into force and movement. Methodological
onsiderations, practical challenges, and emerging
opportunities for integrating ultrasound with
electrophysiological measurements (i.e. high-density
omyography) will be discussed, highlighting the
lal of these tools to improve the objective

ion of muscle function in research and applied
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