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Patient specific assessment of hemodynamics by computational fluid dynamics in
patients with chronic aortic dissection

Kimura, Naoyuki
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We investigated influence of hemodynamic stress on aortic enlargement in

patients with aortic dissection (AD). Of acute type A AD patients who underwent surgery, we selected
6 who showed aortic growth (> 10 mm/year) and 5 who showed no aortic growth (< 3 mm/year). Wall
shear stress (WSS) and wall pressure in false lumen were compared between the groups. Both groups
showed WSS and wall pressure were highest at the mid-systolic, however, hemodynamic parameters were
not different.

Using a coculture model of endothelial cells (ECs) on collagen gels containing smooth muscle cells
(SMCs) (non-AD model) and a monocultured SMCs model (false lumen model), we investigated influence
of WSS on MMP expression in SMCs. Coculture model showed MMP-9 expression was increased as with WSS
increase, and monocultured SMCs model showed MMP-2 expression was increased as with WSS increase,
suggegti?g lack of interaction between ECs and SMCs may lead to different pathway promoting negative
remodelling.
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