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EAE stress echo [Sicari, EJE 2008]
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Stress echo in valvular diseases
 Evaluation of symptoms
 Exercise capacity
 Hemodynamic consequences of valve diseases



Indications:

 Assessment of AS severity and risk stratification
in AS/depressed LV/ low-flow/low-grad

Dob 5 - 20ug/kg/min  

 Assessment for functional class and risk
stratification in asymptomatic severe AS 

Dob 5 - 40ug/kg/min, exercise

Stress echo in aortic stenosis (AS)
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Low-flow/low-gradient aortic
stenosis – role of stress echo

Stress ECHO



ECHO is the only published stress imaging 
technique in patients with low-flow/low-gradient 
aortic stenosis 

EF<40%, Mgrad<30-40 mmHg, AVA<1cm2

Guidelines of Valvular Heart Disease



 To detect the presence of contractile reserve (increase
SV>20%)

 To distinguish truly severe AS from pseudosevere AS 
(changes in aortic velocity, mean grad, valve area)

ESC  Guidelines on management of valvular heart disease, 2007

Stress echo in low flow/grad aortic stenosis
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The protocol for dobutamine stress echo for 
evaluation low-flow/ low-grad AS: 

 Low dose dob 2,5 or 5 ug/kg/min with an incremental
increase in the infusion in every 3-5 min to a maksimum 
dose 10-20 ug/kg/min

 Test termination: HR more than 10-20bpm over baseline
or 100bpm (low dob)

Guidelines EAE/ASE, 2009

The protocol
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Each stage or at least at baseline and peak
dose:

LVOT velocity (VTI)

AS jet velocity, mean gradient

LVOT  diameter only in rest

calculation of valve area

SV, EF

Guidelines EAE/ASE, 2009

Doppler data - report 
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SAFETY: ADVERSE EVENTS DURING DOB ECHO IN 
AS (no death)

(Plonska, n=162 AS pts)



SAFETY: ADVERSE  EVENTS  AND TEST 
TERMINATION (Plonska, n=162 AS pts) 



SAFETY: STRESS ECHO ADVERSE EVENTS 

in Low Flow/Gradient  AS

(PLONSKA, group I  n=39, low flow/grad  vs group II  n=123, moderate AS)



Classification of severe of AS

 Jet velocity (m/s) >4

 Mean grad (mmHg)       >50

 Valve area (cm2)          <1

 Valve area index          <0.6

In case of LV dysfunction, severe AS may be present 
with a lower grad/velocity - Guidelines, 2007

AS: LV dysfunction (< SV/EF ) due to     afterload or 
primary LV dysfunction            limited valve opening

AVA < 1 cm

Symptoms

High

AVR (surgery)

Low ( mean < 30-40 )

Moderate AS

LV dysfunction 

Severe AS             

secondary LV dysfunction

Severe AS 

LV dysfunction

(CAD/alcohol)

TVA gradient

2
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AS with depressed LV, low flow / high gradient

Patient

F, 67yr,  
Symptoms
Grad 80/48, AVA < 1
EF ↓

No need stres echo



Left ventricular systolic dysfunction AS: low
flow / high gradient AS (mean grad >40, AVA <1, EF<40%)

Does not need stress echo

ESC  Guidelines on management of valvular heart disease, 2007

Stress echo in aortic stenosis
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SV, EF

Pressure

grad

AVA

Severe AS     Moderate AS       Undetectable ASDE

Dobutamine echo in low-grad/low flow AS and 
LV dysfunction provides:

Assessment of real severity of AS and contractile reserve

 5 – 20 ug/kg/min
 R+: >SV by 20% ( WMSI,EF) (4 segments=0,25 WMSI)
 AS severity: R+ and AVA <1 cm2 (D 0,2)



DEAS in low-flow/low-grad AS and LV dysfunction

DobAS

Preserved contractile reserve Lack of contractile reserve

Severe AS Moderate AS

AVA const AVA > 0.2cm2
grad                      grad

Favorably to AVR/surgery High risk pts

Operative risk: 5 – 7 %                                              Operative risk: 22-30 %



Low-flow/low - grad AS and LV dysfunction

Dobutamine stress echo determines:

True severe AS                            Moderate AS

Acceptable operative mortality Less surgical benefit   

Improved long-term survival

Increase in EF

DEAS is reasonable to evaluate pts with low-flow/low-grad AS and LV dysfunction Guidelines, 2007



DE EF MGrad AVA

Rest 22 23 0,66

Stress 39 44 0,67

DE in low-flow/low-grad. AS

Rest Stress

Plonska, Lancellotti



Dobutamine stress echo in low-grad AS  (Monin)



RESULTS AS-STUDY

Plonska, et al.

PLONSKA (Dob)
163 pts

LV DYSFUNCTION (-)
124 pts

LV DYSFUNCTION (+)
39 pts



Dobutamine echo in low-flow/low-grad AS

Plonska(dob)

n=27     R+
Perioperative
mortality 9%

n=12     R –
Perioperative
mortality 29%

n=39/163



Patient 1: at rest

66 year old man with HF symptoms (III NYHA), LV dysfunction and calcified aortic valve, but mean grad 
only 29 and valve area 0.7. Significant LV dilatation and systolic dysfunction are present, so low gradient 
may understimate AS severity.
DE can be performed to evaluate contractile reserve and determine severity of AS  



Patient 1 stress: with contractile reserve and 
severe AS 

DE EF MGrad AVA

Rest 30 29 0,7

Stress 46 43 0,7



DEAS in low-flow/low-grad AS and LV dysfunction

DobAS

Patient 1 R(+)/  severe AS Patient 2    R(-)

Severe AS              Moderate AS

AVA const               AVA > 0.2cm2
grad                      grad

Favorably to AVR/surgery                                                      High risk pts/TAVI 
Operative risk: 5 – 7 %                                              Operative risk: 22-30 %



Quere et al. Circulation. 2006;113: 1738-44

Increase in EF by ≥ 10% 
in 83% with CR 
in 65% without CR

Perioper. mortality
R + 6%, R - 33%
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 Symptoms  (dyspnoe, syncope, near syncope, 
angina pectoris)

 Blood pressure fall (>20mmHg)

 Significant ventricular arrythmias, ECG- ST

Guidelines EAE/ASE, 2009

The test abnormal response
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ESC indications for AVR in AS/symptoms ( - )

V>4m/s  i  >0,3m/s/rok

Asymptomatic severe AS, n = 126, V > 4m/s, endpoint: death/AVR 
(Rosenhek)

Asymptomatic, n = 123, end point: 

death/AVR (Otto)



Aortic stenosis: asymptomatic

K-M: pts with severe asymptomatic AS f-up 60 month
(exercise echo).

Amato (2001): prognosis (death or symptoms). Criteria (+) test: symptoms, 
ST/arrythmias , BP fall.
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Aortic stenosis: asymptomatic

Lancellotti (2005): prognosis (death or symptoms). Criteria (+) test: symptoms, ST/arrythmias, BP 
fall, increase in mean grad  > 18mmHg

KM:  pts with severe asymptomatic AS. 
Difference in mean gradient  rest- stres 
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Stress echo in asymptomatic AS

 To unmask symptoms (30-40% pts)

 For risk stratification

Increase in mean grad > 18 mmHg, abnormal test and AVA <0,75cm2 

predicts a worse prognosis in severe AS  (Lancellotti); stress increase mean
grad >20mmHg in pts with normal test (Pibarot)

ESC  Guidelines on management of valvular heart disease, 2007
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SUMMARY: STRESS ECHO IN AORTIC VALVE DISEASES 
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ESC indications for AVR
Class I: severe AS

Symptom CABG/Ao/valve Asymptomatic

EF<50%
„+” 

stress echo



ESC  indications for asymptomatic

severe AS

 Class I  test (+):     symptoms

 Class IIa test (+):   BP fall

 Class IIb test (+):   arrythmias

SUMMARY
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 It is accepted for risk stratification and 
assessment of functional class in asymptomatic
pts

SUMMARY: stress echo in asymptomatic severe AS
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