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Feasibility Study of X-ray Phase Contrast Imaging Method for Interventional 
Radiology 

Masaki Misawa1)4), Nobuto Takanezawa1), Keisuke Kakizaki2), Masato Yasumoto3), Masanori Sato1)

1) Department of Radiological Sciences, Komazawa University Graduate School
2) National Hospital Organization Yokohama Hospital Center, Radiology Department
3) AIST, Research Institute for Measurement and Analytical Instrumentation
4) AIST, Health and Medical Research Institute 

Purpose: X-ray phase contrast imaging techniques for interventional radiology is under development, making most 
use of its sensitivity to refractive index of soft-tissues composing of low atomic number elements. Among them is 
an X-ray Talbot interferometer in which exploits the X-ray phase shift during the change of the X-ray refractive 
index through the object. The resulting amplitude image represents the distribution of the phase differentials of the 
object. This enhanced sensitivity to soft tissues is a unique feature against the existing X-ray absorption contrast 
imaging. Patients for which contrast agent in angiography is contraindicated may benefit from this imaging, if the 
blood vessels are depicted without contrast agents. In this study, a possibility for the highly magnified imaging was 
examined, hoping to apply it to visualize narrowed or occluded arterial lumen.
Method: A Talbot X-ray interferometer was built with a 5.1 micrometer period G1 grid and an 8.0 micrometer 
period G2 grid, together with a 3.0 micrometer X-ray tube and a flat panel detector with a 0.1mm pixel size. 
Although a tungsten target X-ray tube was installed, the system was designed to employ a 17.1keV beam component 
among broad band spectrum. Fourier transformation was used to reconstruct the differential phase distribution. 
During the image reconstruction process, filtering parameters and Moire pattern frequency, as well as its orientation 
against the object edges, were optimized to obtain the sharp images.
Result: We found that high resolution images can be reconstructed when a specific relation holds between filter 
size, filter edge gradient, and filter position in Fourier space. We also observed that the reduced frequency of Moire 
pattern degrades the image resolution, but can be retrieved if we use smaller-sized filter with compromised 
resolution. After optimized reconstruction parameters are set, spatial and contrast resolution of magnified phase 
contrast images were evaluated by using FWHM and a contrast scale, respectively. Next, we prepared test pieces 
made of unwoven fabric, blood, contrast agent, and plastic tube to simulate organs of interest which we could 
encounter in IVR. Phase contrast images were successfully reconstructed at high magnifications. It also noted that 
a detailed structure of the unwoven fabric made of 20 micrometer polyethylene filament was successfully depicted 
in the phase contrast image.
Conclusion: In this study, we confirmed that high resolution X-ray phase contrast images can be obtained at large 
magnifications when a set of parameters in the X-ray Talbot interferometer and its associated phase reconstruction 
algorithm is chosen to satisfy certain correlations. Visualization capability of the X-ray phase contrast imaging was 
also assured by the original phantoms made of polymer fabrics immersed with contrast agent and blood mimicking 
the micro blood vessel network.   
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