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Identifying risk factors for the post replacement-related complications i
following aortic valve replacement in patients with severe aortic valve stenosis
with 4D-MRI blood flow dynamics imaging.
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Periprocedural hemodynamic changes, which could adversely affect outcomes
after transcatheter aortic valve replacement (TAVR), have not been well investigated.
Four-dimensional (4D) flow magnetic resonance imaging (MRI) enables accurate measurement of blood
flow dynamics such as flow velocity, flow pattern, wall shear stress (WSS), and energy loss (EL).
This study is an initial report evaluating periprocedural blood flow dynamics using 4D flow MRI
before and after TAVR. Our analyses revealed that helical flow, WSS and EL in the ascending aorta
were significantly decreased and EL was negatively correlated with effective orifice area index
after TAVR. Our findings suggest that TAVR improves blood flow dynamics especially when a larger

effective orifice area index is obtained.
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1. TAVI AS 4D flow MRI
P P
TAVI TAVI
VS. VS.
n=12 n =32 n =32
1.7+ 0.7 1.7+ 0.8 0.89 1.9+ 0.8 0.42
1.1+ 0.3 1.9+ 0.8 0.002 1.4+ 0.6 0.061
2.0+ 1.0 2.6 =+ 0.5 0.050 2.7+ 0.5 0.017
4.2 (3.2 - 6.7 (6.1 - 6.0 (5.4 -
WSS average < 0.001 0.002
5.3) 8.4) 7.0)
35.9 (27.8 - 52.0 (45.6 - 47.5 (38.4 -
WSS peak < 0.001 0.003
42.9) 62.2) 53.1)
4.0 (2.1 - 5.4 (3.2 - 6.7 (3.7 -
LV EL 0.34 0.21
11.6) 10.5) 14.9)
3.6 (2.3 - 4.4 (2.6 - 5.2 (2.6 -
LV EL 0.72 0.48
7.9) 7.9) 9.6)
4.1 (2.2 - 7.4 (5.1 - 8.0 (4.9 -
AAo EL 0.078 0.062
8.3) 10.5) 14.8)
6.4 (5.5 - 25.8 (18.6 - 15.6 (10.8 -
AAo EL < 0.001 0.066
18.8) 36.2) 25.1)
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I+

4D = four-dimensional, AAo = ascending aorta, EL = energy loss, LV = left ventricle,

MRI = magnetic resonance imaging, TAVI = transcatheter aortic valve implantation, WSS

= wall shear stress
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Four-dimensional flow magnetic resonance imaging visualizes significant changes in flow pattern 2019

and wall shear stress in the ascending aorta after transcatheter aortic valve implantation in a

patient with severe aortic stenosis
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