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Large-scale numerical simulation of erythrocyte flow in type III of DeBakey thoracic aortic dissection
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[Abstract] Objective To numerically simulate the flow of erythrocytes in type Il of DeBakey thoracic
aortic dissection (AD) in order to clarify the rule of red blood cell flow within AD, and to explain the
harmfulness of AD from the point of view of particles so as to provide scientific basis for clinical treatment.
Methods The blood regional model of AD was imported into the computational fluid dynamics (CFD)
software for conducting a large - scale numerical simulation. The blood was set as Lagrange multiphase flow
containing solid particles of red blood cells. The particle forces in erythrocyte granule movement simulation,
including resistance, shear lift force, pressure gradient force, virtual mass force and force of gravity, were
calculated. The heat transfer was neglected. The track and distribution of red blood cells were followed.
Results The erythrocyte volume fraction map and the erythrocyte track map were obtained. Conclusion
There is lack of fresh blood inflow within the proximal expansion space of the false lumen, where the
beneficial substances in the blood that can relieve symptoms just poorly contact with the vascular wall, which
causes the vessel wall to be damaged easily and hard to be repaired. Besides, there is a low-speed whirlpool
in the proximal expansion space of the false lumen, and the presence of curved and twining track of
erythrocytes indicates that the thrombus is easy to form in this area. The thrombus may enter both true cavity
and false cavity, and adhere to the wall of the blood vessels as well, which in turn leads to the blockage and
rupture of blood vessels. The ability to transport blood flow and red blood cells of AD is poor. (J Intervent
Radiol, 2018, 27 865-869)
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