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X-ray Phase-Contrast Imaging (PCI) is a novel imaging technique that can
be implemented with an grating interferometer. PCI is compatible with clinical
X-ray equipment, and yields in addition to an absorption image also a differ-
ential phase image and a dark-field image. Computed Tomography (CT) of the
differential phase can in principle provide high-resolution soft-tissue contrast. Re-
cently, grating-based PCI took several hurdles towards clinical implementation
by addressing, for example, acquisition speed, high X-ray energies, and system
vibrations. However, a critical impediment in all grating-based systems lies in
limits that constrain the grating diameter to few centimeters. Such a small field
of view is a major challenge, since the object is typically larger, which leads to
truncation in the projection images and therefore artifacts in the reconstruction.

In our work, we propose a system and a reconstruction algorithm to cor-
rect for phase truncation artifacts, and to obtain quantitative phase values in a
clinically compatible way [1]. We propose to perform a phase-sensitive region-of-
interest CT within a full-field absorption CT. An attenuating collimator can be
used to mount the gratings, leading to less dose in the peripheral region outside
of the gratings. Furthermore we propose an algorithm to correct for the phase
value truncation by using the absorption information. Our method first performs
a segmentation of the materials, which allows to obtain an estimate of their re-
spective phase values. Then, a non-truncated sinogram is extrapolated from the
truncated sinogram and the estimated phase values.

Our method is robust, and shows high-quality results on simulated data and
on a biological mouse sample. The work is a proof of concept showing the poten-
tial to use PCI in CT on large specimen, such as humans, in clinical applications.
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