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a —K O HEET of echocardiography for
analysis of left ventri-
cular function
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Summary

The image processing system of M-mode echocardiograms has been developed for analyzing left
ventricular function. Left ventricular echograms obtained using convensional echocardiographic in-
struments were directly recorded on video tape, which can be displayed on an oscilloscope of the
instrument repeatedly with the same quality as the original data, were transferred to a minicomputer
through the interface circuit. The analog to digital conversion was performed directly from the A-
mode signal with sampling rate of 2 MHz and 8 bits resolution, together with the echocardiographic
samples, and if desired, with left ventricular pressure signals. The edges of left ventricular posterior
wall and interventricular septum were determined automatically by a computer tracing of the echo
signals. Each edge was determined by detecting the peak point in an appropriate area of the A-mode
echo. Various parameters concerning cardiac function such as diameter, wall thickness, left ventricular
volume, and instantaneous velocity of circumferential fiber shortening of the left ventricle, were ob-
tainable from the changes of the detected cardiac edges. Left ventricular echograms with simultane-
ously recorded left ventricular pressure were also automatically processed for analyzing the left
ventricular pressure-diameter-velocity relation in the three dimensional framework of the cardiac func-
tion. The use of this system to analyze cardiac function will have wide applicability for the routine
use because it allows complex quantitative data to be obtained automatically and objectively from
conventional echocardiographic equipment.
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Fig. 1. Blockdiagram of the computer process-
ing of echocardiography.
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Fig.2. A M-mode presentation of the echo-
cardiographic signal on CRT.
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Fig.3. The automatically detected left ventri-
cular edges obtained from the M-mode echo-
cardiogram.

Fig. 4. The edges of the left ventricle super-
imposed on the original M-mode echocardio-
gram.
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Fig. 5. Left ventricular diameter (DIM) and
left ventricular posterior wall thickness (P.W.).
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Fig. 6. Left ventricular volume (VOL) and left
ventricular diamenter (DIM).
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Fig. 7. The instantaneous velocity of circum-
ferential fiber shortening.
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Fig. 8. The automatically detected edges of
the left ventricle and left ventricular pressure.
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Fig.9. The relation between left ventricular
pressure (P) and left ventricular diameter (DIM)
during one cardiac cycle.

Pressure is plotted on vertical axis and diameter
on horizontal axis.
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Fig. 10. The three dimensional display of left ventricular pressure (P), diameter (DIM)
and velocity of circumferential fiber shortening (V) during one cardiac cycle.
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