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L’ECO da sforzo nello studio delle 
valvulopatie e dell’insufficienza cardiaca 
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Arguments for an assessment of 
exercise SE adaptation in VHD 

 

1. Mismatch between resting valve dysfunction and 

patient symptoms is not uncommon 

2. Difficulty in interpreting symptoms 

3. Often clinically silent progression 
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Am Heart J. 1998               
 
Valvular aortic stenosis: which measure 
of severity is best? 
 

In my opinion, rather than Catherine M.Otto pursuing an elusive 
anatomic or hemodynamic standard, we should use clinical outcome as 
the reference standard for aortic stenosis severity 
 
                                                                                                 Catherine M.Otto 
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ECHO 
Multiparametrico Clinica 
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Magne, Lancellotti P et al. JACC cardiovascular imaging vol.7,2.2014 ;126:851–859 
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UK National Health Service survey 

Eur Heart J Cardiovasc Imaging 2014;15:158–163 
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“Il paradosso” 
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PA sistolic + Mean gradient  
Stroke volume index ml/m2 

> 4,5 mmHg/ml/m2: Severe AS 

< 4,5 mmHg/ml/m2: Non severe AS 

 
   ZVA index  
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VTI TE 

VTI AO 

AreaTE 

AreaAO 

Volume 1 

Volume 2 

= 

Il ruolo centrale dell’eco nella stenosi aortica    -   F.A. Benedetto 

Calcolo dell’area valvolare 
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AreaTE x VTI TE = AreaAO x VTI AO 

VTI TE 

VTI AO 

AreaTE 

AreaAO 

Area valvolare 
aortica 

AreaTE x VTITE 

VTIAO 

Equazione di continuità 

Calcolo dell’area valvolare 
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Low-gradient AS  

 

mean gradient < 25 - 30 mm Hg 

calculated AVA < 1.0 cm² 

 

dobutamine-responsiveness : 

contractile reserve   SV ≥ 20% 

STRESS ECHO in Aortic Stenosis with low gradient 

Operative mortality 

5% ( 3 of 64 pts) if CR  

32% (10 of 35 pts) if CR  

Monin et al , Circ 2003 
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Exercise Doppler echocardiographic findings provided incremental prognostic value over resting 

echocardiographic and exercise electrocardiographic parameters. 
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2.Who to test? 

1. When symptoms do not match the VHD 
severity (Stage C vs D) 

2. Truly asymptomatic severe VHD who are on the 
cusp of clinical deterioration (Stage C1 vs C2) 

3. Special cases 
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Contraindications that should be 
strictly respected 

• Truly symptomatic severe VHD 

• Clear indication for surgery 

• Physical or mental disability to adequately 
perform an exercise stress test 

• High BP (systolic arterial pressure >200 mm Hg 
or diastolic arterial pressure >110 mm Hg) 

• Uncontrolled or symptomatic arrhythmias 

• Systemic illness 

J Am Coll Cardiol Img 2014;7:188–99, modified 
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3.Which parameters? 

• Development of symptoms during exercise 

• Altered exercise capacity (METs) 

• Aggravation of VHD severity 

• Impaired LV systolic and diastolic reserve 

• Exercise-induced PHT 

• (Pulmonary congestion) 

• (Inducible ischemia, dynamic LV dyssynchrony) 
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Lancellotti P et al.  

Circulation 2005;112(9 Suppl):I377–I382 
Maréchaux S et al. 

 Eur Heart J 2010;31:1390–1397 

Exercise-induced increase in 
transvalvular gradient 

69 Pts, age 66±12 Yrs 186 Pts, age 64±15 Yrs 
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Picano E, Pellika PA. Eur Heart J October 14, 2013 
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Lancellotti P et al. Circulation 2012;126:851–859 

Exercise-induced PH 

105 Pts, age 71±9 Yrs 
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Maréchaux et al  

Echocardiography 2007;24:955-9 

Ex-induced changes in LV systolic function 

Donal E et al. 

Eur J of Echocardiogr 2011;12:235-241 
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Circ Cardiovasc Imaging 2013;6:840-849 

Contractile functional reserve 
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Circ Cardiovasc Imaging 2013;6:583-589 
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J Am Coll Cardiol Img 2014;7:188–99 
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Arch Cardiovasc Dis 2009;102:593-594 

Biphasic response 

Eco da sforzo    -   F.A. Benedetto 



Circ Cardiovasc Imaging 2013;6:840-849 

Eco da sforzo    -   F.A. Benedetto 



Circ Cardiovasc Imaging 2013;6:840-849 

Eco da sforzo    -   F.A. Benedetto 



Mitral  

stenosis 
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Chronic 
primary MR 
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Dynamic increase in MR and PH during exercise 
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Chronic secondary 
ischemic MR 
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Lancellotti P et al, J Am Coll Cardiol 2003,42:1921-1928 

Exercise-induced changes in mitral 
deformation  
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Take Home messages 
 
-  La velocità >4 m/sec, la progressione >0.3 m/sec/anno e la presenza di 

calcificazioni valvolari stratificano un significativo rischio di eventi. 
 

-  La velocità >5.5 m/sec è da considerarsi indicativa di SA estrema e codifica 
un elevato rischio di eventi a breve termine indipendentemente dai valori di 
area valvolare. 

 
-  La normalizzazione del gradiente per le condizioni di flusso e di impedenza 

vascolare può definire in maniera più accurata l’entità della stenosi aortica e 
caratterizzare un profilo prognostico differenziato. 

 
-  L’ECO sforzo, a parità di ostruzione in condizioni basali, può stratificare il 

rischio di eventi. 
 
-  La riserva valvolare aortica, valutata mediante TEE con stimolo inotropo o 

con vasodilatatore  può,  rappresentare  un  meccanismo  dell’adattamento  
emodinamico  allo sforzo. 


