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Abstract

The color Doppler echocardiographic technique has been developed for automated cardiac flow mea-
surement (ACM) . This study evaluated the effect of imaging parameters on stroke volume measurement.
Cardiac output derived from the ACM method was compared with that obtained from pulsed wave
Doppler in 36 patients (26 men and 10 women, mean age 54 = 8 years)in whom clear two-dimensional
and color Doppler images of the left ventricular outflow tract were obtained. The effects of frame rate,
color gain and moving target indicator (MTI)filter on cardiac output were evaluated in 13 patients (8 men
and 5 women, mean age 49 = 6 years).

Using ACM at a frame rate of 30Hz, optimal color gain setting and high-frequency MTI filter (cutoff
frequency: 915Hz), there was an excellent correlation in cardiac output between the ACM and pulsed
wave Doppler methods (stroke volume: r = 0.91, SEE = 0.32//min) . Using ACM at a frame rate of 30, 22
and 15 Hz, the differences in stroke volume were 4.4%, 5.2% and 8.6%, respectively. When color gain was
reduced, left ventricular stroke volume reduction was 12.1% (—2dB), 18.9%(—4dB). In contrast, there
was no significant change in stroke volume measurement when color gain was increased. There was a sig-
nificant decrease in stroke volume using the low-frequency MTI filter [ cutoff frequency : 467 Hz (—35.6%)]
and medium-frequency MTI filter [cutoff frequency: 703 Hz (—13.4%)].

Color Doppler imaging parameters are extremely important for automated assessment of cardiac output.
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Fig. 2 Regression plots comparing cardiac output mea-
sured by ACM and pulsed Doppler methods
LVOT = left ventricular outflow tract; SEE = standard
error of the estimate. Other abbreviation as in Fig. 1.
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Fig. 1 Calculation of stroke volume (SV)by
the automated cardiac flow measure-
ment(ACM)method
v(r, t)is the velocity at a distance r from
the center of the aortic annulus and at time
t during systole.

LV = left ventricle; Ao = aorta; LA =
left atrium.
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Fig.3 Influence of frame rate setting on standard
deviation of stroke volume
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Fig. 4 Influence of color gain setting on stroke volume
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Fig. 5 Influence of filter setting on stroke volume
L- (M-, H-)filter : low- (medium-, high-) frequency
moving target indicator filter.
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