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Effects of Diameters of Sinotubular Junction and Maximum
Sinus on Aortic Valve Closure

QIAO Ai-ke', PAN You-lian', DONG Nian-guo’
(1. College of Life Science and Bio-engineering, Beijing University of Technology, Beijing 100124, China;
2. Department of Cardiovascular Surgery, Union Hospital, Tongji Medical College, Huazhong University of
Science and Technology, Wuhan 430022, China)

Abstract; The aim of present study was to determine the effects of diameters of sinotubular junction and
maximum sinus on aortic valve closure function. The 3-dimensional geometry of a base aortic valve was
reconstructed using the geometric constraints and modeling dimensions suggested by Labrosse, and then
the diameters of sinotubular junction and maximum sinus were modified to create six geometric models
with different dimensions. The models were simulated in a controlled situation which focused on the
closing diastolic phase of the valve, starting with an almost closed valve. The pressure was raped from 0
up to 10. 665 kPa. The performance of the aortic root was quantified in terms of value and position of
maximum stress, annulus diameter as well as normalized ratio of cusp coaptation area. Results show that

the maximum stress values occur at the connection between valve leaflets and sinuses for all models.
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