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CIRCULAR SHAPE ASSUMPTION OF OVAL LVOT BY STANDARD 2D ECHOCARDIOGRAPHY (CONTINUITY METHOD) MAY RESULT IN SUBSTANTIAL UNDERESTIMATION OF AORTIC VALVE AREA
M. Roberts, A. Samim, C. Katikireddy
Division of Cardiology, UCSF Fresno, Fresno, CA, USA
Objective: Our aim of the study is to estimate the degree of underestimation of the aortic valve area by standard 2D echocardiography continuity method.  

Background: Currently by 2D echocardiography (echo) continuity method, we make circular assumption of oval shaped left ventricular outflow tract (LVOT) that may result in underestimating aortic valve area (AVA) and overestimating the degree of aortic stenosis (AS). 
Methods: We retrospectively identified 46 AS patients with normal flow who underwent gated computed tomorgraphy (CT) and echo.  We estimated AVA by echo (continuity method 1). We re-calculated the AVA by continuity method 2 in which echo derived Doppler flow is used in conjunction with CT derived LVOT diameter (average of minimum and maximum).  We estimated the differences in AVA quantification between the two methods and their ability to distinguish severe from non-severe AS based on transvalvular gradients (figure) and dimensionless velocity index (DVI).  
Results: AVA by continuity method 1 was significantly smaller compared to continuity method 2 (p<0.01). AVA estimation by continuity method 2 had a better diagnostic sensitivity (77%) with similar specificity (84%) compared to continuity method 1 (62% sensitivity; 84% specificity), in discriminating non-severe from severe AS, as determined by transvalvular gradients and DVI. 
Conclusions: Standard echo may significantly underestimate the aortic valve area.  Our study findings explain the discrepancy in AS severity we encounter when the stenosis is severe by valve area, however the transvalvular gradients are only moderately elevated (despite normal flow). 
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Caseillustration.
Using the standard echo LVOT diameter (Frame C) by Continuity method 1, AVA is0.72 cm?. Re-
calculated AVA by CT-derived average of mi ‘and maxiumum diameters (frames B & D) by

continuity method 2 is 1.06 cmZ. AVA by Continuity method 2 is indicative of moderate AS, which is
more reflective of the mean and peak gradients (Frame A).

AVA, aortic valve area; AS, aortic stensois; LVOT, left ventricular outflow tract




 
