
Indicator Mild Moderate Severe

jet velocity 2.6-2.9 3.0-4.0 >4.0

mean gradient <25 25-40 >40

valve area >1.5 1.0-1.5 <1.0

valve area index >0.85 0.6-0.85 <0.6

velocity ratio >0.5 0.25-0.5 <0.25

Indicator Mild Moderate Severe

jet width <25% LVOT 25-65% LVOT >65% LVOT

vena contracta <0.3 0.3-0.6 >0.6

regurgitant volume <30 30-59 ≥60

regurgitant fraction <30 30-49 ≥50

ERO <0.1 0.1-0.29 ≥0.3

pressure half-time >500 200-500 <200

AORTIC REGURGITATION

AORTIC STENOSIS



Indicator Mild Moderate Severe

valve area=220/
PHT (PHT=0.29 * DT)

1.5-2.5 1.0-1.5 <1.0

valve area index 1.5-2.3 1.0-1.5 <0.5
mean pressure 

gradient
<5 6-12 >12

end diastolic 
pressure gradient

2-6 7-10 >10

Indicator Mild Moderate Severe

jet area <20% L Atrium 20-40% L Atrium >40% L Atrium

vena contracta <0.3 0.3-0.69 ≥0.70

regurgitant volume <30 30-59 ≥60

regurgitant fraction <30 30-49 ≥50

ERO <0.2 0.2-0.39 ≥0.4

MITRAL REGURGITATION

MITRAL STENOSIS

Mobility (0-4)

Thickening (0-4)

Chordal 
involvement (0-4)

Calcification (0-4)

MV SCORE
0-8:  EXCELLENT

9-12: INTERMEDIATE



Indicator Normal Stage I Stage II Stage III Stage IV

E/A 0.9-1.5 <0.9 0.9-1.5 >1.8 >2.0
change in e/a with 

valsalva no change no change reverses E/A decreases but 
still > 1 no change

filling pressure (E/
e’, averaged) <8 <8 9-12 >15 >15

prop velocity (Vp) >50 <50 <50 <50 <50

IVRT (msec) 70-90 >90 60-90 <70 <70

decel. time 140-240 >240 140-200 <140 <130

septal e’ >10 <10 <8 <5 <5

lateral e’ >12 <10 <8 <8 <8

left atrial volume 
index 16-28 >28 >28 >35 >35

pulm vein flow

Ar - A <0 Varies >30 >30 >30

DIASTOLIC FUNCTION



CHAMBER DIMENSIONS
Chamber Normal Mild Moderate Severe

LVIDd (PLAX) (Men) 4.2-5.9 6.0-6.3 6.4-6.8 ≥6.9

LVIDd (PLAX) (Women) 3.9-5.3 5.4-5.7 5.8-6.1 ≥6.2

Septal and Posterior Wall 
Thickness (PLAX) (Men)

0.6-1.0 1.1-1.3 1.4-1.6 ≥1.7

Septal and Posterior Wall 
Thickness (PLAX) (Women)

0.6-0.9 1.0-1.2 1.3-1.5 ≥1.6

Left Atrial diameter (PLAX) 
(Men) 3.0-4.0 4.1-4.6 4.7-5.2 ≥5.2

Left Atrial diameter (PLAX) 
(Women) 2.7-3.8 3.9-4.2 4.3-4.6 ≥4.7

LA volume/BSA 22 ± 6 29-33 34-39 ≥40

Sinotubular Junction 15 ± 1 mm/m2

22-36 mm

Ascending Aorta 15 ± 2 mm/m2

22-36 mm
RV subcostal 
wall thickness ≤0.5

Aortic annulus 13 ± 1 mm/m2

20-31 mm

Aortic sinuses 19 ± 1 mm/m2

29-45 mm



ECHO SEGMENTS



HEMODYNAMICS, ETC.
IVC

Change with 
Sniff

RA Pressure 
(mmHg)

<21 mm >50% Normal (0-5)

Intermediate Intermediate 8 (5-10)

>21 mm <50% 15 (10-20)

Restrictive Filling High

Tricuspid E/e’ > 6 High

Diastolic flow 
predominance in 

hepatic vein
High

RVSP = TR gradient + RAP

RVSP = SBP - Systolic VSD gradient

RVDP = LVDP - Diastolic VSD gradient

PASP = RVSP - PS gradient

PAEDP = RAP + End diastolic PR gradient

LVSP = SBP + 70% AS gradient

LVEDP = DBP - End Diastolic AR gradient

PCWP = E/e’ + 4 mmHg

PCWP = SBP - MR gradient

Shunt calculation:
Qp/Qs = (CSARVOT)(TVIRVOT) / (CSALVOT)(TVILVOT)

>1.5 => significant

dP/dT. Measure time from 1 to 3 
m/sec on MR jet. dP/dT = 32/Ti. 
>1200mmHg/sec = Normal
800-1200 => Mild LV dysfunction
<800 => severe LV dysfunction

SV = CSA * VTI

CO = VTI * CSA * HR

CSA = (0.785) * (diameter)

∆P=4V2

Mean PAP = Peak PR gradient

LVSP = SBP - MR gradient

Elevated LVEDP:
IVRT < 70 msec
Short decel time (MV inflow)
Restrictive E/A pattern
Elevated D wave (PV inflow)
Elevated PV inflow atrial reversal peak
Elevated Adur (PV inflow)
E/e’ > 15
B bump in MV m-mode



INDICATIONS FOR SURGERY

cardiac resynchronization therapy (338–341), has not been
studied in a prospective randomized trial.

Asymptomatic Patients With Normal Left Ventricular Function

As noted previously, repair of a severely regurgitant valve
may be contemplated in an asymptomatic patient with
severe MR and normal LV function to preserve LV size and
function and prevent the sequelae of chronic severe MR
(324). Although there are no randomized data with which
to recommend this approach to all patients, the committee
recognizes that some experienced centers are moving in this
direction for patients for whom the likelihood of successful
repair is high. Natural history studies indicate uniformly

that asymptomatic patients with severe MR and normal LV
function have a high likelihood of developing symptoms
and/or LV dysfunction that warrants surgery over the course
of 6 to 10 years (313,317,324,325). Two recent studies have
also addressed the risk of sudden death in asymptomatic
patients with severe MR and normal LV function (324,325).
In a long-term retrospective study in which severity of MR was
quantified by Doppler echocardiography (324), 198 patients
with an effective orifice area greater than 40 mm2 had a 4%
per year risk of cardiac death during a mean follow-up
period of 2.7 years. However, in the second study of 132
patients followed up prospectively for 5 years, during which
the indications for surgery were symptoms, development of

Figure 7. Management strategy for patients with chronic severe mitral regurgitation. *Mitral valve (MV) repair may be performed in asymptomatic patients
with normal left ventricular (LV) function if performed by an experienced surgical team and if the likelihood of successful MV repair is greater than 90%.
AF indicates atrial fibrillation; Echo, echocardiography; EF, ejection fraction; ESD, end-systolic dimension; eval, evaluation; HT, hypertension; MVR,
mitral valve replacement.
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dysfunction before proceeding with AVR. (Level of
Evidence: C)

Class IIb

Vasodilator therapy may be considered for long-term
therapy in asymptomatic patients with severe AR
who have LV dilatation but normal systolic function.
(Level of Evidence: B)

Class III

1. Vasodilator therapy is not indicated for long-term
therapy in asymptomatic patients with mild to mod-
erate AR and normal LV systolic function. (Level of
Evidence: B)

2. Vasodilator therapy is not indicated for long-term
therapy in asymptomatic patients with LV systolic
dysfunction who are otherwise candidates for AVR.
(Level of Evidence: C)

3. Vasodilator therapy is not indicated for long-term
therapy in symptomatic patients with either normal
LV function or mild to moderate LV systolic dys-
function who are otherwise candidates for AVR.
(Level of Evidence: C)

Therapy with vasodilating agents is designed to improve
forward stroke volume and reduce regurgitant volume.
These effects should translate into reductions in LV end-
diastolic volume, wall stress, and afterload, resulting in
preservation of LV systolic function and reduction in LV
mass. Reduced end-diastolic volume and increased ejection
fraction have been observed in small numbers of patients
receiving long-term oral therapy with hydralazine and
nifedipine for periods of 1 to 2 years (187,188); with
nifedipine, these effects are associated with a reduction in
LV mass (164,188). Less consistent results have been
reported with ACE inhibitors, depending on the degree of

Figure 3. Management strategy for patients with chronic severe aortic regurgitation. Preoperative coronary angiography should be performed routinely as
determined by age, symptoms, and coronary risk factors. Cardiac catheterization and angiography may also be helpful when there is discordance between
clinical findings and echocardiography. “Stable” refers to stable echocardiographic measurements. In some centers, serial follow-up may be performed with
radionuclide ventriculography (RVG) or magnetic resonance imaging (MRI) rather than echocardiography (Echo) to assess left ventricular (LV) volume
and systolic function. AVR indicates aortic valve replacement; DD, end-diastolic dimension; EF, ejection fraction; eval, evaluation; SD, end-systolic
dimension.
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