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[ Abstract] Objective To discuss the feasibility of establishment of animal model of "functional” bicuspid aortic
valve with swine and observe its effect on the wall shear stress inside the aorta. Methods Four common Shanghai White
Swine with body weight between 50 kg to 55 kg were selected. Under general anesthesia and cardiopulmonary bypass, the
aortic transverse incision approach was used, continuous suture with 6-0 polypropylene to align the left and right
coronary valve leaflets to create a bicuspid valve morphology. After the operation, echocardiography was used to observe
the aortic valve morphology and the hemodynamic changes of the aortic valve orifice. The effect on the wall shear stress
inside the aorta was studied with 4D-Flow magnetic resonance imaging (MRI). Results A total of 4 swine "functional”
bicuspid aortic valve models were established, with a success rate of 100.0%. Echocardiography showed that the blood flow
velocity of the aortic valve orifice was faster than that before the operation (0.96 m/s vs. 1.80 m/s). 4D-Flow MRI showed
abnormally increased wall shear stress and blood flow velocity in the aorta of the animal models. After the surgery, in
model animals, the maximal wall shear stress inside the ascending aorta was greater than 1.36 Pa, and the maximum blood
flow velocity was greater than 1.4 m/s. Conclusion Establishment of the animal model of "functional" bicuspid aortic

valve in swine is feasible, scientific and reliable. It can be used in researches on evaluating the pathophysiological changes.
[ Key words] Bicuspid aortic valve; bicuspid aortopathy; animal model; wall shear stress
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