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Stress Echo in Valve Disease 

Who needs testing ? 
 
What test to do ? 
 
What parameters to measure and focus 
on  ? 
 
How to use the information in patient 
management ? 



Stress 
Doppler 
Echo 

Coronary 
artery disease 

Mitral valve 
disease 

Aortic valve 
disease 

Prosthetic 
valves 

Cardio- 
myopathy 

Pulmonary 
hypertension 

Exertional 
dyspnea 



Superiority of Stress Echocardiography over 

ANY OTHER MODALITY 
Diagnostic Evaluation 

and Planning strategies 

for Management in  

1Co-existing Valvular  

Heart Disease   

2. Dynamic obstructive 

disease,  

3. Unexplained dyspnea, 

correlating 

4. Exercise 

hemodynamics to 

function, pressures and 

diastology 

 



Exercise Vs Bicycle Echo 
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Management strategy for patients with severe aortic stenosis 



Exercise Test in AS : Clinical and EKG  

Amato et al Heart 2001 

ST depression and outcomes 

 

 

 

 

 

 

 

 

Das et al , Eur Heart J 2005 

Symptoms and outcomes 



Exercise Echo and Outcomes in AS 
Role of Gradient and EF Reserve 

Lancelloti et al Circulation 2005                                    Marechaux et al Echocardiography 2007 





Exercise Echo in AS 



Stress Data 
AORTIC STENOSIS 
 

Parameters Impact on Outcome Impact on AVR 
ESC versus ACC 
guidelines 

Clinical Symptoms 
 
 
BP response 

Onset of symptoms 
indaily life, cardiac 
death, AVR 

ESC  1            ACC 2b 
 
 
ESC 2A          ACC 2b 

EKG Vent Arrhythmias 
 
ST depression 

Onset of symptoms 
in daily life, cardiac 
death, AVR 
 

ESC 2B 

Echo Increase  in mean 
gradient > 18 ; > 20 
mm hg 
 
Decrease or 
minimal increase in 
EF 

Spontaneous 
symptoms, cardiac 
death, AVR 
 
Spontaneous 
symptoms, cardiac 
death, AVR 
 



Caveats  

Increase in transvalvular gradient may not always 

correlate with presence or onset of symptoms during 

stress echo in AS 

 

Transvalvular gradient depends on 

 

1.severity of AS at rest 

2.aortic valve compliance 

3.concomitant CAD 

4.LV contractile reserve 

5.duration of exercise 

6.maximal heart rate  

7.workload achieved 
 



Newer Stress Parameters in AS 

Tissue Doppler and Stress 

Echocardiography 

Van Pelt et al Heart 2007 

 
Lack of substantial increase in Sô 

between rest and exercise as a 

sign of LV contractile abnormality 

in AS 

 

Correlates with BNP, exercise 

duration and increase 

in systolic pressure 





Some Formulas 

EOA ( proj) = EOA res + Valve compliance  x ( 250- Q rest ) 

 

 

Valve compliance =slope of the regression equation of the EOA to 

flow rate( mil/sec) 

 

or absolute increase in AVA with dobutamine infusion  / increase in 

flow rate 

 

 

Valve resistance =  1333 x mean gradient /  flow rate = 

SV/ejection time)  

 

Stroke work loss =  100 x ( mean gradient /mean gradient 

+systolic pressure ) 



Low Flow/Low-Gradient AS  

Class IIa 

1 Dobutamine stress echocardiography is 
reasonable to evaluate patients with low-
flow/low-gradient AS and LV dysfunction. (Level 

of Evidence: B)  

 

2 Cardiac catheterization for hemodynamic 

measurements with infusion of dobutamine can 
be useful for evaluation of patients with low-
flow/low-gradient AS and LV dysfunction. (Level 
of Evidence: C)  



Low Flow Low Gradient AS 
Role of Phamacologic Stress Echo 

AVA < 1 sq cm 
MG : <30-<40 mm hg 
EF < 40% 





DSE in Low Flow Low Gradient AS 
and Normal Ejection Fraction 

1. Increasingly recognized and challenging entity 

 

2. EF >/= 50% , low mean gradients < 30 mm hg,  AVA < 1 sq cm 

 

3. Low indexed stroke volume , < 35ml/sqm, small concentric 

     remodelled ventricles 

 

4.  Important to rule out technical errors prior to making the 

diagnosis. Consider EOA projected, Zva, Energy Loss index 

 

5.  ? Role of Dobutamine challenge to increase CO to differentiate 



Indications 
 
MITRAL 
STENOSIS 

Stress Data Parameters Impact on 
Outcome 

Impact of 
decision making 
ESC and ACC 
Guidlelines 

Asymptomatic 
MS 
( MVA < 1.5 sq 
cm ) 

Clinical 
 
Echo 

Symptoms or 
 
PASP > 60 mm 
hg 
exercise 
testing  ̀

ESC  2A     ACC1 
 
                  ACC 1 
 
 

Symptomatic 
MS 
( MVA < 1.5 sq 
cm) 

Echo PASP > 60 or 
mean mitral 
gradient> 15 
mm hg with 
exercise 
 
Mean mitral 
gradient > 20 
mm hg with 
DSE 

 
 
 
 
 
Clinical 
deterioration 
and need for 
surgery 

               ACC 2b 
 
 
 
 
              ACC  2b 





Cheriex et al  
In Jnl of Cardiol 1994 

At rest there is significant overlap of gradients  
in patients with varying severity of MS 
 
 
 
 
 
 
 
Exercise echo helps to further stratify patients 
based on their severity  



Stress Echo in MS 



Stress Echo in MS 

CAVEATS 

 

1. Atrial fibrillation : importance of averaging  

2. Avoidance of use of pressure half time which can be shortened with tachycardia 

3. Presence of cocomitant mitral regurgitation which may increase gradient and PA 

     pressure 



Exercise Echo in MS 

 



Semi supine Bike 



Stress Echo and Mitral Regurgitation 

Known Severe MR 

 

 
1. Look for Exercise capacity 

2. Pulmonary HTN new / worse 

3. LV response 

Mild or No MR and 

Unexplained Dyspnea, 

Pulmonary HTN 

 
1. Exercise capacity 

2. New or worsening MR 

3. Worsening Pul HTN 

4. LV response  






