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ABSTRACT

Intravascular Ultrasound (IVUS) is a medical imaging technique aimed at imaging the arterial wall from within the artery under study. Using ultrasound pulse echoes, the internal structure of the vessel wall can be probed and atherosclerotic plaque can be located and quantified with greater precision than using e.g. angiography.

IVUS utilizes mainly two designs: phased arrays and rotating single element catheters, both sensitive only in a plane perpendicular to the blood flow direction. By pulling back the catheter tip through the vessel and combining successive cross-sections, the third dimension is imaged. However, due to blood flow and heart motion the catheter position is not accurately known in most of the time frames. This hinders three-dimensional reconstruction and severely limits the resolution in the arterial direction.

To overcome this resolution problem and to enable three-dimensional imaging and motion compensation, we are developing a prototype IVUS catheter which images volumes rather than cross-sections at each catheter position. The information in these volumes can then be combined and corrected for motion artefacts to yield an accurate, densely sampled threedimensional image of the artery wall.

Using in-house simulation software including multiple scattering, simulations on the prototype design show that, together with an improved imaging algorithm based on synthetic aperture focussing (SAFT), a strong improvement over conventional IVUS hardware is expected. Measurements on an actual prototype are currently underway and will be used for a proof-of-principle of our proposed design.
