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Objectives: Assess the influence of Reynolds number (RE) on Doppler and catheter transvalvular gradient discrepancies in aortic stenosis.  
Background: Discrepancies in mean transvalvular gradient have been observed between Doppler echocardiography and catheter-based techniques in the assessment of aortic stenosis. It is unclear whether RE influences Doppler-derived gradients. Methods: A pulsatile in vitro heart model using a bioprosthetic aortic valve with leaflets sutured together was used to simulate aortic stenosis. Simultaneous gradients were measured via Doppler echocardiography and high fidelity catheters. Normal saline and 50% glycerin:saline solutions were used as the test fluid under controlled conditions. 
Results: Overall correlation between echo and catheter-measured mean gradients was good (r = 0.88; p < 0.001); however, significant differences in mean gradients were observed across hemodynamic states. Compared to catheter-based measurements, mean gradient was underestimated by Doppler (range 5 - 23 mm Hg) at low RE (median 3430) and overestimated (5 - 39 mm Hg) at high RE (median 34335) while agreement between catheter and Doppler-derived gradients were within 5 mmHg at intermediate RE (median 17469) (p < 0.0001).
Conclusions: Doppler-derived mean gradients are underestimated at low RE, which may be due to exclusion of viscous forces from the simplified Bernoulli equation. Doppler gradients are overestimated at high RE, perhaps due to pressure recovery effect. Agreement between catheter and Doppler-derived gradients is excellent within an intermediate range of RE, where the effects of viscous and inertial forces are balanced.

