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Mechanism

Berrebi et al. Ann Cardiothorac Surg 2019;8(3):331-341 



Standard Anatomy

Sutton et al. Ann Thorac Surg1995;95:419-27



Sievers HH. JTCS 2007;133:1226-1233.

Classification morphologique



Bicuspid Aortic Valve

Kalra et al. Structural Heart  (2024) 100227



« Advanced » Parameters

Berrebi et al. Ann Cardiothorac Surg 2019;8(3):331-341; 
Tretter et al. Ann Cardiothorac Surg 2023;12(4):295-317  





Fenestration

Blaszyk et al. Cardiovasc Pathol 1999;8:213–216



Doppler Analysis

< 3mm = mild regurgitation

> 6mm = severe regurgitation

Victor et al. Echo Research & Practice (2025) 12:3



Jet Width/LVOTd

<25% = mild regurgitation

>65% = severe regurgitation

Victor et al. Echo Research & Practice (2025) 12:3



Aorta flow reversal

≥ 20 cm/s (descending)

or

Diastolic reversal (abdominal)

= Severe regurgitation

Victor et al. Echo Research & Practice (2025) 12:3



Pressure Half Time

> 500 ms = mild regurgitation

< 200 ms = severe regurgitation

Victor et al. Echo Research & Practice (2025) 12:3



PISA

EROA < 0.1 cm²

RV < 10 ml  Mild

RF < 30%

EROA >0.3 cm²

RV > 60 ml  Severe

RF > 50%

Victor et al. Echo Research & Practice (2025) 12:3



Volumetric Method

EROA < 0.1 cm²

RV < 10 ml  Mild

RF < 30%

EROA >0.3 cm²

RV > 60 ml  Severe

RF > 50%

Victor et al. Echo Research & Practice (2025) 12:3



Victor et al. Echo Research & Practice (2025) 12:3



Vahanian et al. European Heart Journal (2022) 43, 561–632



In real life …



MRI
Phase contrast imaging

Lee JKT et al. Circulation 2018



Man, 70 yo. Hospitalization for Heart Failure
Vena contracta:?  

PISA:?

PHT: unoptimal

Flow reversal: unoptimal ≈ 18 cm/s

LVEF = 30%, normal coronary angiography

?



MRI 
Regurgitant Fraction = 46%
   Volume = 42 ml

After aortic valve replacement

Man, 70 yo. Hospitalization for Heart Failure



Man, 17 yo. Asymptomatic

MRI regurgitation fraction = 41%



Man, 17 yo. Asymptomatic

Before surgery

VTD = 206 ml

1y after surgery

VTD = 134 ml



Discrepencies with Echo

Myerson et al. JACC imaging 2020



Using MR as « Gold standard »
(Moderate-Severe AR)

Feasibility 
PISA = 37% !

Feasibility 
≈ 78%

Attar R, et al. JACC Cardiovasc Imaging. 2025;18(4):403–417



Future Directions

Marsan et al. EHJ 2023; Minderhoud, Eur Heart J Cardiovasc Imaging 2022



Merci pour votre attention!
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