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[Abstract] Objective By combining the morphology of aortic CT angiography (CTA) and
computational fluid dynamics (CFD) to explore the hemodynamic mechanisms underlying the changes of
false lumen volume (FLV) in patients with aortic dissection after surgery. Methods The postoperative
21 documents of follow-up CTA examination data of 6 patients with aortic dissection were retrospectively
analyzed. The relationship between false lumen morphological parameters and CFD parameters at each
follow-up time-point was analyzed. The morphological parameters included FLV, false lumen short-axis

diameter (FLSD), false lumen long-axis diameter (FLLA), and false lumen area at the true lumen’'s
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narrowest point (FLA-TLS). The CFD parameters included time-averaged wall shear stress (TAWSS),
oscillatory shear index (OSI), relative residence time (RRT),and gradient oscillatory number (GON).
Results Among the 6 patients,there were 3 patients in the false cavity expansion group and 3 patients in
the false cavity reduction group,the mean follow-up time was (138. 7 £121.0) days. The FLLV parameters
and morphological parameters were as follows: FLSD:r»= 0. 681, P = 0. 000 7; FLLA:»= 0. 874, P<C0. 000 1;
FLA-TLS:r=0.80,P<0.000 1) ;and the area of high-value CFD parameter regions were as follows: high
TAWSS:r=0.68,P=0.000 8;high RRT:»=0.511,P<C0.017 9;5high OSI.r=0. 808, P<{0. 000 1;high
GON:7=0.793,P<C0. 000 1;and all showed a significant positive correlation. In the false cavity reduction
group,the proportion of TAWSS, RRT, and OSI in the high-value area were increased, while in the
expansion group the high-speed jet flow near the proximal entrance of the false lumen and the distal blood
flow stagnation were observed, and the proportions of TAWSS, RRT and OSI in high-value areas were
There is a significant correlation between hemodynamic parameters (TAWSS,

decreased. Conclusion

OSI,RRT) and the changes of false lumen volume. High OSI, low TAWSS, and low RRT are key

mechanisms for false lumen dilation after surgery of aortic dissection.
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For the patient with a decreased false lumen (P1) , hemodynamic maps of @ TAWSS.@ RRT.and
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the patient with an increased false lumen (P2), hemodynamic maps of @ TAWSS,® RRT,.and ©®
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Figure 1

Hemodynamic parameter maps in patients with decreased (P1) and

increased (P2) false lumen volume during follow-up
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