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Correlative Study of Renal Artery Stenosis and Bend Using Patient—specific 3D Models
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Abstract: [Objective] To establish patient—specific renal arterial 3D models. To explore the relationship of renal artery stenosis
and bend. [Methods] A total of 15 patients with diagnosed unilateral renal arterial stenosis in our hospital underwent CT angiography.
Among them, we visualized 15 stenotic renal arteries and 15 non-stenotic renal arteries. Patient—specific renal arterial 3D models are
established by MIMICS 16.0 software. The curvatures and lengths of main renal arteries were measured by mimics 16.0 software. Thirty
renal arteries were divided into two groups (15 stenotic renal arteries and 15 non-stenotic renal arteries). [Results] Patient—specific
renal arterial 3D models were established successfully. Significant difference (P < 0.01) was shown between the max curvatures of
stenotic renal arterial group (curl) and the max curvatures of non—stenotic renal arterial group (cur2).The length between the max
curvature and the origin of main renal artery in stenotic renal arterial group was lenl.Similarly,the length in non —stenotic renal
arterial group was len2. The length between the max degree of stenosis and the origin of main renal artery in stenotic renal arterial
group was len3. Significant difference (P < 0.01) was shown between the tortuosity of main renal artery (torl) and the tortuosity of
main renal artery (tor2). High intraclass correlation coefficient (value 0.7) was shown between lenl and len3. No significant
difference (P > 0.05) was shown between lenl and len2. [Conclusion] Renal artery stenosis and bend shows positive correlation.
Artery stenosis probably occurs in the higher bending renal artery. Determination of stenosis location and progression in time for a
specific patient show a potential benefit for future prediction of this vascular disease. The understanding and the prediction of the
evolution of stenosis are major tasks for the medical community.
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Fig.1 Calculation of artery centerlines in renal artery 3D

models
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A Tortuosity (tor)=h/D, the higher tortuosity, the

higher degree of artery bend. B: Curvature (cur) =1in% ﬁ,

the higher curvature, the higher degree of artery bend in one
position of artery.
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Fig.2 Calculation of tortuosity and curvature
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Fig.4 Stenosis group and non-stenosis group in comparison
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Fig.5 comparison of lenl and len2
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