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Trial of Angiography using Fluorescent X-ray
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Abstract

A new technique to visualize the distribution of iodinated contrast agent in the plane of a live animal body was
developed. This method makes an image of fluorescence x-rays from the contrast agent. Compared with the
previous fluorescence tomography approach, this method has the advantage that a two-dimensional distribution
of the contrast agent can be obtained in one exposure. A preliminary experiment confirmed a spatial resolution
of about 200 pm using a pinhole of 100 pm in diameter.
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Figure 1. Schematic drawing of fluorescent x-ray
angiography. A sheet-like monochromatic x-ray beam is
created from synchrotron radiation and passed through
the sample. Fluorescent x-rays from contrast agent
containing heavy elements such as iodine or barium are
lead to an area detector through a pinhole, giving a 2D
distribution of the contrast agent in the body of the
animal. In the present experiment, the x-ray detector was
an image intensifier.
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Figure 2. Image of glass capillaries (outer diameter
0.9mm, inner diameter 0.63mm) filled with contrast
agent. Three of five glass capillaries were filled with
diluted lopamilon 370 (iodine contrast agent, tenfold
dilution was made by water), while other two capillaries
were empty. These different types of capillaries were
aligned alternately in a plate perpendicular to the beam.
A sheet-like x-ray beam, with an energy slightly higher
than 33.17keV, entered from left. Fluorescent x-rays
from the contrast agent were recorded by an x-ray image
intensifier as a 2D image. The capillaries look brighter
in the left side because the x-ray was absorbed by the
contrast agent.
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