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SEMIAUTOMATIC DETECTION OF LEFT VENTRICULAR CAVITY IN ATTENUATED HARMONIC CONTRAST IMAGES 
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Background: Attenuation of radiofrequency (RF) signals backscattered from microbubbles limits the use of contrast echocardiography. Our new method utilizes Harmonic to Fundamental Ratio (HFR) of the RF signals and minimizes the confounding effect of attenuation.Objective: To test whether HFR analysis of RF signals following administration of microbubbles allows detection of the left ventricular cavity (LVC) under experimental attenuation conditions. Methods: RF image data from short axis systolic images were obtained in 6 open-chest dogs following a left-atrial bolus injection of Optison. Clinically-relevant attenuation conditions were simulated by silicon pads interposed between the epicardial surface and the transducer. The pads were calibrated to induce mild (7 dB) and severe (14 dB) reduction of the backscattered RF signals. HFR value was calculated for each image pixel and histograms generated for 0-dB, 7-dB, and 14-dB attenuation conditions. Results: The histograms of HFR image values reproducibly showed two distinctive groups, interactively separable to "myocardium pixels" and "LVC pixels". Summation of the latter pixels represented the semiautomatically detected LVC area. A reference LVC area was obtained by endocardial border delineation in high-quality systolic scans. Correlation (P < 0.05) of the semiautomatic and reference areas was for 0 dB: R = 0.95, for 7 dB: R = 0.80, and for 14 dB: R = 0.96.Conclusion: The HFR analysis identifies LVC and its area with high precision even under severe attenuation conditions. and may, therefore, be a method of choice for analysis of ventricular function in patients with poor quality of echocardiography scans. 

