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[Abstract] Hemodynamics numerical simulation, a multidisciplinary research approach integrating fluid dynamics, clinical
medicine, and computer simulation techniques, offers an objective and quantitative analysis of cardiovascular blood flow dynamics
through calculating data such as flow rate, pressure, resistance, and wall stress. This review provides a comprehensive overview of the
modeling methods and characteristics of numerical simulations within the cardiovascular system. Additionally, it also summarizes the
research advancements and potential clinical applications of numerical simulations in the context of various cardiovascular diseases,
including vascular aneurysms, aortic dissection, atherosclerosis, structural heart diseases, heart failure, ventricular assist devices,
cardiogenic shock, and extracorporeal membrane oxygenation. The goal is to facilitate the deep integration of clinical medicine with
engineering technologies, thereby fostering innovative solutions for the precise diagnosis and treatment of cardiovascular disease.
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Tab.1 Classification and characterization of finite element models based on model construction methods
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Tab.2 Classification and characterization of finite element models based on analytical objects
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