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Introduction: We aimed to verify the accuracy of computational
fluid dynamics (CFD) algorithm for blood flow reconstruction
for type llIb aortic dissection (TBAD) before and after thoracic
endovascular aortic repair (TEVAR).

Methods: 3D models of the aorta with adjacent arteries were
prepared using pre- and post-operative CT data from five
patients treated for TBAD. The displacement forces acting on
the aortic wall in the areas of endograft, mass flow rate/velocity
and wall shear stress (WSS) was calculated with CFD technique.
Results were verified with ultrasonography (USG) data.

Results: CFD results indicated that TEVAR procedure caused
7-fold improvement in overall blood flow through the aorta
(p=0.0001). The accuracy of CFD calculations for pre-TEVAR vs.
post-TEVAR were 90% and 96%, respectively. Results from CFD
also indicated a significant increase in flow rate for thoracic
trunk and renal arteries, which was in accordance with USG data
(accuracy 90% and 99.9%). Additionally, a significant decrease
in wall shear stress (WSS) values within the whole aorta after
TEVAR compared to pre-TEVAR was showed (1.34+0.20 Pa
vs. 3.8010.59 Pa, respectively, p=0.0001). This decrease was
provided by a significant reduction in WSS and WSS contours in
the thoracic aorta and renal arteries.

Conclusions: CFD technique confirmed that post-operative
remodeling of the aorta after TEVAR for TBAD improved
hemodynamic patterns reflected by flow, velocity and WSS with
accuracy of 99%.
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