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Abstract; Objective To design and develop an in vitro simulation device for circumferential stress of mural
coronary artery, so as to achieve the in vitro loading of mural circumferential stress under coronary myocardial
bridge oppression with different degrees. Methods Using the in vitro simulation device for myocardial bridge
coronary artery hemodynamics, the in vitro measurement of mural circumferential stress was achieved. Based on
the experimental data, the in vitro loading of mural circumferential stress under coronary myocardial bridge
oppression with different degrees was achieved. Results The in vitro measurement experiment showed that the
maximum, average and fluctuation of circumferential stress at proximal end of mural coronary artery would
increase significantly with the increase in the degree of myocardial bridge oppression. The in vitro loading
experiment of mural circumferential stress verified that the loading waveform coincided basically with the
experimental waveform from in vitro measurement. Conclusions The device could realize the in vitro loading of
mural circumferential stress, which provided an in vitro simulation platform which was as close as possible to the
in vivo environment, so as to explore the influence from hemodynamic abnormality of proximal mural coronary
artery on the occurrence of atherosclerosis and plaque rupture.
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Fig.1 Device mechanical structure three views (a) Front view,

(b) Side view, (c) Vertical view, (d) Mechanical drawing
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Fig.2 Structure diagram of mechanical loading section
(a) Mechanical loading section, (b) Coordinate of

mechanical loading section
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Fig.3 Results of in vitro measurement of circumferential stress in mural coronary arteries (a) positive stress,

(b) circumferential stress
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Tab.1 Pre-tensile experimental data of silicone sheet

iR/ % fifiliid/mm /N P01/ MPa
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Fig.5 Comparison of experimental results for circumferential stress loading in mural coronary arteries

(a) Experiment 1, (b) Experiment 2, (c¢) Experiment 3, (d) Experiment 4
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