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Minners EHJ 2008;29:1043

3483 echos in pts with AS
and normal shortening
fraction

„paradoxic“

“Paradoxic” aortic stenosis



Ann.diameter 2.2 cm; AVA 0.8 cm2,  mean gradient 33 mmHg





Hachicha Circulation 07;115:2856
observational study of 512 pts with AS < 0.6 cm2/m2 and EF > 50% 

NF = stroke volume
index > 35 mL/m2

gradients 40 ± 15 
mmHg

PLF = stroke volume
index < 35 mL/m2

gradients 32 ± 17 
mmHg



Eleid, Pellikka Circulation 2013
n=1704 pts w AS < 1 cm2 and EF > 50%

mean grad.
< > 40 mmHg

stroke volume
index
< > 35 mL/m2

LF/LG



Weidemann Circ 09;120:577

EF 55±10% EF 57±5% EF 52±14%

Herrmann 
JACC 11;58:401
AVA 0.9 cm2, EF 60%
max./mean grad.
54/29 mmHg

Explanatory concepts for “paradoxic” AS: fibrosis 



• 50% EF  is less stroke volume in a concentrically
remodelled than in a normal ventricle 

• smaller hearts (influence of age and gender)

Explanatory concepts for “paradoxic”AS: geometry 



Hachicha Circulation 07;115:2856



Hachicha Circulation 07;115:2856

Explanatory concepts for “paradoxic” AS: afterload 



Mehrotra, Hung EHJ 2013
n=183 pts w low gradient AS
(moderate or severe)Hypertrophy

Long.function



Lauten J Am Coll Cardiol 2013;61:1799
58 pts w paradoxic AS and 22 pts w “classic” AS



Ozkan, Marwick Circ Cardiovasc Img 2013;128:622
n=260 pts w low grad. severe AS w preserved EF
123 underwent AVR; propensity analysis

(medical treatment)



Summary

• paradoxical aortic stenosis ( area < 1 cm2, EF > 50%, 
mn.grad.<40 mmHg, SVI < 35 mL/m2) is a subgroup of 
aortic stenosis which needs to be recognized and treated 
as severe aortic stenosis

• several factors contribute to a “paradoxically” 
decreased stroke volume in the presence of preserved 
ejection fraction: fibrosis, small hearts, hypertrophy, 
impaired longitudinal function, possibly others (MR ?)

• however, errors in the echo diagnosis should be 
anticipated and measurements carefully checked



SVI = 35 ml/m2  4.4 l/min CO





Lauten J Am Coll Cardiol 2013;61:1799



PLF group:  EF > 50% and AOA < 0.6 cm2/m2

stroke volume index < 35 ml/m2, mean gradient 32 ± 17 mmHg





Lancellotti et al., J Am Coll Cardiol 2012;59:235
n=150 pts w. AS < 1 cm2 and EF>50%; LF < 35 ml/m2; LG < 40mmHg

death
or
AVR
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Jander Circulation 11;123:887





Hachicha Circulation 
07;115:2856
Dumesnil EHJ 10;31:281

mean grad.
< > 40 mmHg

“flow” = stroke volume
index
< > 35 mL/m2

observational study of 512 
pts with AS < 0.6 cm2/m2 
and EF > 50%


