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Fundamental study on transillumination imaging of
arteriovenous fistula with diffused light
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Abstract

Currently patients with chronic kidney failure usually undergo the hemodialysis treatment. As the
extracorporeal circulation of large amount of blood is indispensable for this treatment, normal venipuncture is
not enough. Therefore an arteriovenous fistula is created in the forearm of the patient under the hemodialysis
treatment. To prevent its stenosis and occlusion, frequent maintenance of the fistula is required. We have
developed a simple and noninvasive technique to obtain transillumination images of the arteriovenous fistula
utilizing the light scattered in the body tissue. In this study, the feasibility of the proposed technique was
examined in the experiment using the model phantom which simulates the blood vessels in the adult forearm.
A measurement system was developed and transillumination images were analyzed. The possibility to
visualize the image of AV fistula using this measurement system was examined with the index of contrast and
the width of the blood vessel image. As a result, it was demonstrated that the blood vessel of 1 mm diameter
could be visualized at as much as 3 mm depth. In addition, it was confirmed that we could detect the change
in the wall thickness of the blood vessel under the limited condition. These results showed that the process of
angiostenosis and occlusion can be monitored noninvasively. Herewith, the feasibility and the applicability of
the proposed technique to maintain the arteriovenous fistula using optical transillumination images has been

verified.
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