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• 45 yo, Height: 1m75, Weight: 60kg -> BSA = 1.7m²

• No medical history

• No treatment

• No symptoms but diastolic murmur

• Very good condition, Hiking 10km at weekends

• Addressed for the reevaluation of a severe AR in order to 
perform  cardiac surgery

• BP before TTE : 139/89 mmHg 



LVEDD = 59mm







LVEF = 43%
LVEDV = 168ml

99ml/m²



Do you perform cardiac surgery?

A. Yes

B. No

C. Ascending aorta measurement is missing
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Baumgartner et al. European Heart Journal (2017) 38, 2739–2791



Asc Aorta = 38mm



Baumgartner et al. European Heart Journal (2017) 38, 2739–2791



Lancellotti et al. European Journal of Echocardiography (2010) 11, 307–332



What is the AR severity ?

A. Mild

B. Moderate

C. Severe

D. AR quantification is not complete
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VC = 4.5 mm

PHT=901 ms

CO=4.1l/min

FR=13 cm/s



Which semiquantitative parameter is the most accurate ?

A. Cardiac Output

B. Vena Contracta Width

C. Pressure Half Time

D. Holodiastolic flow reversal in descending aorta
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Detaint et al. JACC Img 2008. 2000. Messika-
Zeitoun et al. JASE 2011.

Detaint et al. JACC Img 2008. Tribouilloy
et al. Circulation 2000. Messika-Zeitoun 
et al. JASE 2011.



Quantification predicts outcomes … 

Detaint et al. JACC Img
2008
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In Physiology …  all stroke volumes are 
equal

In patient with isolated AR … 

Ao Stroke Volume
=

LV Stroke Volume
=

Systemic Stroke Volume
+

Regurgitant Volume





Pulm SV=42ml 

Pulm VTI = 11cm

LVOT = 22 mm

RVOT  = 22mm

Ao VTI = 17cm

Ao SV=66ml



LV SV=73ml
LVEF=43%

AR volume = LVOT SV – Systemic SV = 66 – 42 = 24 ml   

LV SV=72ml
LVEF=41%



A reference method … but not feasible or inaccurate in ~30 %

1- Multiple jets, non circular orifice 

2- Non planar geometry: 10% of AR, aortic dilation

3- Very eccentric jet => misalignement of Reg Flow                
80% of Bicuspide valve … Bicuspide valve is frequent (20% of native AR)

4- Non visualisation of AR flow convergence: 
common because of thickened/calcified valve shadow
from 10% (Tribouilloy et al. JACC 1998.) Up to 74% ! (Yamachika et al. JASE 1997)
and even 94% in mild AR (Yamachika et al. JASE 1997)

5- Atrial Fibrillation …

Cohen et al. JASE 1996. Evangelista et al. Am Heart J 2000.  Detaint et al. JACC Img 2008.  Iung et al. EHJ 2003.

Quantification by flow convergence method



Quantification by flow convergence method

PISA R 5mm EROA 10mm²
RV 27 ml



Courtesy of Dr Pontana, Service d’Imagerie Cardiaque. Lille University Hospital. France
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Reg Volume = LV SV – RV SV

SSFP Cine MRI for ventricular volumetric SV

Myerson et al. J Card Magn Res. 2012. Sechtem et al. Radiology. 1987
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Volume Flow convergence MRI

24 27 21
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AR and LV enlargement 



• Optimized medical treatment including CRT

• No coronary artery disease

• Follow-up. Asymptomatic



GET READY FOR 
THE WORLD’S LARGEST CARDIOVASCULAR IMAGING 

CONGRESS

5-8 December 2018
Milan, ITALY

Main themes
Exercise and Sport 

Valvular Heart Disease

SUBMIT YOUR  
SCIENCE 

BY 31 MAY!


