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Abstract

Cerebrovascular disease is a serious disease in the blood vessels of the brain due to various causes, and its early diagnosis and
prevention are the most important. Among others, circle of Willis (CoW) is a structure to provide collateral blood flow between
the anterior and posterior circulations of the brain, playing an important role in the prevention of cerebrovascular disease by
compensating for blood flow in areas with insufficient blood flow. In this study, we created CoW phantom models from the
vascular images of a normal healthy person according to the 3D printing material, and evaluated their reproducibility. And also
possible disease models were created by applying aneurysm and stenosis to the normal CoW model, and examined whether they
were made as intended. The results using the stereo lithography apparatus (SLA) resin 3D printer showed a reproducibility of an
external and internal diameters of 101.51+4.10% and 96.331+5.84% based on the modeling, respectively. However, the results
using the fused deposition modeling (FDM) poly lactic acid (PLA) 3D printer showed 105.05+4.10% and 89.79+18.09%,
respectively. It was confirmed that the products using the resin was much reproducible than those using PLA.
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