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Objectives: Accurate assessment of aortic stenosis by Doppler echocardiography depends on stroke volume (SV) calculation with the conventional assumption of uniformly circular left ventricular (LV) outflow tract (LVOT). This study was to use 3D transesphageal echo (3DTEE) to determine whether LVOT is non-uniform which would significantly impact on quantitative Doppler assessment and under-calculate SV, potentially leading to the phenomena of “low-cardiac output aortic stenosis” (low-gradient aortic stenosis).  
Methods: We studied 50 patients using 2D transthoracic (2DTTE) and 3DTEE. LVOT diameters and areas were assessed at three levels: 1) aortic annulus (A1); 2) 5 mm from the annulus (A2); 3) 10 mm from the annulus (A3). Calculated LVOT area was compared to actual LVOT area measured by 3DTEE planimetry. 
Results: 3DTEE revealed that LVOT was frequently funnel- and non-cylinder-shaped (figure). There were no significant differences in calculated and measured aortic areas between 2DTTE and 3DTEE at A1 (3.7 ± 0.9 cm2, 3.8 ± 0.9 cm2, 3.9 ± 1.0 cm2, p=0.45). However, calculated LVOT areas by 2DTTE were significantly smaller than planimetry at A2 (3.4 ± 0.8 cm2 vs. 4.0 ± 1.0 cm2, p<0.005) and A3 (3.5 ± 0.9 cm2 vs. 5.0 ± 1.4 cm2, p<0.001). This resulted in 18-42% lower SV and aortic valve area calculation by conventional 2D Doppler method (Doppler sample volume within LVOT). 
Conclusion: LVOT does not have uniformly geometry with the smallest LVOT area at the annulus. Use of 3D measurement of LVOT diameters or area may improve quantitative Doppler method and re-categorize “low-cardiac aortic stenosis”.





