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Phase-Contrast X-Ray Computed Tomography

Atsushi MOMOSE
Advanced Research Laboratory, Hitachi, Ltd.

Phase-contrast X-ray computed tomography (CT) enabling the observation of biologi-
cal soft tissues without contrast enhancement has been developed. The X-ray phase
shifts caused by an object are measured and input to a standard CT reconstruction algo-
rithm. The phase shift is detected using an X-ray interferometer and computer analyses
of interference patterns. Remarkable increase increase in the image sensitivity to soft tis-
sues is achieved compared with the conventional CT using absorption contrast. This is be-
cause the X-ray phase shift cross section of light elements is about a thousand times
larger than the absorption cross section. The high sensitivity also provides the advan-
tage of reducing X-ray doses, which is crucial in biological observation.
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Figure 1. X-ray interferometer. Three crystal slabs (S, M, A) are located monolithically. When
the Bragg diffraction condition is satisfied, two beam paths are created. Wave planes of the X-rays
transmitted through an object bend and a corresponding interference pattern can be seen.
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Figure 2. Experimental setup of phase-contrast X-ray

CT.
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Phase-contrast CT image of cancerous rabbit

Figure 3.
liver.
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