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Metal artifacts during tomosynthesis of artificial hip joints:

stainless steel versus titanium

Koji NAKAYA, Koichi SHIBATA

Faculty of Health Science,

Suzuka University of Medical Science
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— Abstract
[Purpose] Tomosynthesis may be used to evaluate an implanted artificial hip joint. As stainless steel and titanium are used
frequently for these implants, we compared their usefulness in terms of creating fewer artifacts on tomographic images.
[Methods] We created a phantom that included screws created from either stainless steel or titanium and then imaged the screws
using tomosynthesis. We reconstructed each image using a previously designed filter based on numerous images. ImageJ was
used to establish the region of interest, which was orthogonal to the screw. Before imaging, the long axis of the screw was
placed at an angle with respect to the X-ray scanning direction using a reconstruction filter with the fewest artifacts. Imaging
was then performed. Profile curves were created from the images and compared.

[Results] The DC4 filter of ++ thickness allowed the fewest metal artifacts from either the stainless steel or titanium screws.
Directional dependence was the least for metal artifacts when the long axis of the screw was 0 ° with respect to the X-ray
scanning direction. Overall, titanium caused fewer artifacts than stainless steel.

[Conclusion] The results suggested that titanium causes fewer artifacts than stainless steel on tomographic images. Titanium is

also considered useful for artificial hip joints because of its excellent mechanical strength and biocompatibility.
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