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� 1. description of morphology

� 2.description of function

� 3. measurement of quantitative and 

qualitative parameters

� 4. planimetry of valvular regurgitation orifice

� 5. secondary structural and functional 

findings

� 6. special examinations 





� Symptoms(by Roskamm and Reindell):
� Stage I

� Asymptomatic, compensation through increased systolic 
function

� Stage II

� Symptoms in moderate exertion, regurgitation volume more 
than 30% of left ventricular stroke volume. LVEDV 10-250ml.

� Stage III 

� Symptoms in mild exertion, LVEDP increased above normal 
range.

� Stage IV

� Symptoms at rest, clinical signs of left heart failure ( congestion 
and low cardiac output)



Cause of leaflet Cause of leaflet 

abnormalitiesabnormalities Aortic causesAortic causes

� Senile leaflet calcification

� Bicuspid aortic valve

� Infective endocarditis

� Rheumatic fever

� Annuloaortic ectasia

� Idiopathic root dilatation

� Marfan’s syndrome

� Aortic dissection

� Collagen vascular disease

� syphilis
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� Type I : normal leaflet motion

� Aortic root dilatation

� Leaflet perforation

� Type II: increase and excessive leaflet 

mobility

� Prolapse of one or more cusps

� Type III: reduced leaflet motion

� Rheumatic fever

� Secondary significant calcificationEuropean Journal of Echocardiography 2010;11:223-
244.
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� Color flow Doppler

� Color flow image

� Vena contracta width

� The flow convergence method

� Pulse Doppler

� Diastolic flow reversal in the descending 

aorta

� Continuous wave Doppler of AR jet



� Parasternal views are preferred.a

� The color jet area and length are weakly 

correlated with the degree of AR.b

� Both jet area and length are often 

overestimated in the apical views.c

� Serve as a visual assessment of AR



� Central jet

� Rheumatic disease

� Eccentric jet

� Aortic valve prolapse or perforation
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� Parasternal long-axis 

view

� Represents the 

smallest flow diameter 

at the level of the 

aortic valve in the 

LVOT
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� Using a Nyquist limit of 50-60 cm/s

� A vena contracta width

� < 3mm : mild AR

� > 6mm : severe AR



� Apical 3- or 5- chamber view

� Parasternal long axis view

� Upper right parasternal views

� For eccentric AR, PISA will underestimate the 

severity from the apical views, parasternal views 

are preferred.

� For central AR, PISA will be the most appropriate 

from the apical views
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� PISA (hemisphere) = 2πr2

� Flow at PISA = PISA x Valiasing

� Flow at orifice = ERO x Vorifice

� Flow at PISA = Flow at orifice

� PISA x Valiasing = ERO x Vorifice



European Journal of Echocardiography 2010;11:223-
244.



Mild Mild to

moderarte

Moderate to 

severe

Severe 

EROA (mm2) < 10 10-19 20-29 ≥ 30

R. Vol (ml) < 30 30-44 45-59 ≥ 60
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� Not feasible for significant percentage of 

patients with AR

� Difficulty in correctly identifying the flow 

convergence zone

� Non-planar or confined flow convergence 

zone are potential causes of either under- or 

over-estimation of AR severity.
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� An end-diastolic flow 

velocity > 20 cm/s is 

indicative of severe 

AR.

� Significant

holodiastolic reversal 

in the abdominal aorta  

is also a sensitive 

sign of severe AR.
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� Reflects the pressure difference between the 

aorta and LV during disastole.

� Obtained from apical 5-chamber view

� Eccentric: better from right parasternal view

� CW density

� Not useful information about the severity of AR

� Qualitative grading of AR



� Pressure half time

� < 200 ms : severe AR

� > 500 ms: mild AR

� Influenced by chamber compliance and chamber 

pressure
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� LVEF ≤ 50%

� LVESD > 50 mm (25 mm/m2)

� Less preload dependent 

� LVESV index ≥ 45 ml/m2





� Asymptomatic patients with mild AR, no LV 
dilatation and normal LVEF at rest
� Every 2-3 years

� Asymptomatic patients with severe AR, LVEDD 
60-65mm and normal LVEF
� Every 12 months

� Asymptomatic patients with severe AR, LVEDD 
close to 70mm, and LVESD close to 5omm(25 
mm/m2)

� Every 6 months



the evaluation of the aortic valve and of the 

aorta


