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ABSTRACT Objective: To discuss the effect of hemodynamic factors on the area near the tears of Stanford type B aortic dissection,
and to assess the value of these factors in predicting the prognosis. Methods: The computational fluid dynamic simulations with
patient-specific type B aortic dissection geometries were performed through the cardiac cycle. The blood flow pathlines, wall shear stress
and static pressure on area near the tears were calculated and visualized. Results: The solution results indicated that there could be wall
pressure and wall shear stress imbalance on the local aortic wall near the tears, which could be found not only near the proximal tear, but
also near the middle and distal tears. The pressure differences on local area near the tears increased in accordance with the inlet pressure.
Conclusion: The solution results demonstrated that there may be wall pressure and WSS imbalance on the local aortic wall in
correspondence with the location of the tears, which may be a risk factor for the aortic rupture in future. Because the pure medications for
lowering the blood pressure could not eliminate this risk factor, surgical procedures for sealing the tears may be more reasonable options
for the therapeutic decision making.
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Fig. 1 Common geometries of Stanford type B aortic dissection
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Fig. 2 Inlet velocity-time curve
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Table 1 Pressure difference on local area near the tears of stanford type B

aortic dissection (mmHg)

Pressure
Location Max Min
Difference
ADO1 Proximal 125.1 115.7 9.4
ADO1 Middle 112.2 106.7 5.5
ADO02 Distal 105.3 101.0 4.3
ADO3 Proximal 104.1 99.7 4.4
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Table 2 Pressure difference on local area near the tears of stanford type B

aortic dissection under different inlet pressure (mmHg )

Inlet ADO1 ADOI ADO3
ADO2 Distal
pressure Proximal Middle Proximal
120 6.3 7.5 6.0 53
160 9.8 14.3 12.1 10.5
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Fig. 3 Pressure and WSS changes on local area near the tears of stanford

type B aortic dissection
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