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Feasibility to observe vascular property changes
by optical imaging of internal shunt
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Abstract

An internal shunt, or an arteriovenous fistula is often constructed in the patient forearm to keep
enough blood flow for the extracorporeal circulation in hemodialysis treatment. The appropriate maintenance
of the fistula against stenosis and occlusion is indispensable for the effective treatment. We have developed a
simple and noninvasive technique to obtain the transillumination image of the arteriovenous fistula using
diffusely scattered light in the body tissue. Stenosis and occlusion in the arteriovenous fistula are caused not
only by structural change of the blood vessel but also by property change such as arteriosclerosis or
calcification. In this report, we have examined the possibility to observe this property change in the blood
vessel. A model phantom was made to simulate the lipopexia in the blood vessel. The absorption spectrum of
the transillumination image was analyzed and a pair of appropriate wavelengths was determined. The
absorbance ratio of the images between 800-810 nm and 930 nm showed satisfactory correlation with the lipid
content in the scattering medium. Through this experiment, the feasibility to observe the property change of
the blood vessel in an transillumination image was verified. This result suggests the usefulness of the proposed
technique to detect the serious problem of the arteriovenous fistula in its early stage.
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Fig.1 Principle of transillumination
imaging of arteriovenous fistula.
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Fig.2 Outline of experimental system.
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Fig.3 Measured absorption spectra of model
phantom.
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Fig.5 Schematic of slab sample.
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Fig.7 Transillumination images and result of
image operation.
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Fig.8 Images of brightness ratio.
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Fig.9 Dependence of brightness-ratio index on
lipid content.
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