Quasi-omnidirectional shear wave generation using
acoustic vortices for elastography
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Our proposal Shear-wave axial displacements in x-y plane for focused (L = 0) and

vortex (L = 1) beam are compared. In the vortex case, transferring
angular momentum into the medium results in a source of torsional
shear-waves propagating quasi-omnidirectionally from the focus.

The goal of this work is to show the first experimental evidence of
angular momentum transfer from a vortex to a soft elastic material and
use this mechanism to improve tissue elastography.
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The magnitude and phase of the pressure fields are calculated to

confirm vortex generation. Once confirmed, the elastography system is Ezﬂ‘i '
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was used to twist [L> 0] (or ? The elasticity of a gelatin - |
oush [L = 0]) the tissue by phantom has been analyzed and as | '
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and 1.1-MHz pulse-burst at - topological charge and with Eﬁﬂ 0 o 0 0
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The tracking pulses were transmitted using a 5.2-MHz, 64-elements between 3% and 5%, L.l i
imaging probe, and a pulse repetition frequency of 4 kHz in z-x plane. In -0 - -7 -7

addition, a validation experiment was performed to test the twisting in CONCLUSIONS

the phantom in the x-y plane.

By using focused torques, shear waves are generated with a quasi-
Shear-wave displacements omnidirectional radiation pattern, extending both, the field of view, and
the angular spectrum of the displacement field in a controlled manner.
These finding pave the way to improve two-dimensional elasticity
mapping techniques.
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