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Summary

The purpose of this study was to evaluate the usefulness of contrast echocardiography in the assess-
ment of cardiac function. Contrast echocardiography utilizing a two-dimensional ultrasound system
and peripheral venous injection was performed in 21 patients without an intracardiac shunt and valvular
regurgitation. Twenty ml of cooled saline was rapidly injected by hand via right cubital vein. Appearance
and decay of contrast echoes in the right ventricle was observed by the ultrasonocardiotomogram, and
the M-mode contrast echocardiogram was recorded simultaneously by strip-chart recorder. The M-mode
contrast echocardiogram was analysed by the densitographic method and the time course curve of ap-
pearance and decay of contrast echoes in the right ventricle was recorded. From this curve, the time
from peak concentration to 50%, decay was measured and used in terms of “50%, disappearance time”.
On the other hand, radiocardiography was performed in each patient on the same day. The relation
between 50%, disappearance time and various hemodynamic parameters obtained from the radiocardio-
gram was investigated.

The 50%, disappearance time correlated well with either cardiac output (r=-—0.82), or blood
volume/cardiac output which represents mean whole body circulation time (r=0.87), or T,_, which
represents pulmonary circulation time (r=0.85), respectively. There was no significant correlation be-
tween 509, disappearance time and total blood volume (r=0.19). So it was feasible to presume cardiac
output, mean whole body circulation time, and pulmonary circulation time from 509, disappearance
time.

We conclude that 509, disappearance time obtained from contrast echocardiography is a useful
parameter to evaluate cardiac function noninvasively.
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Fig. 1. Diagram of the ultrasonic tomographic planes and echo beams utilized for contrast

echocardiographic recording.

Left panel: four-chamber view; right panel: short-axis view.
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Fig. 2. Contrast echocardiogram and its densitometric analysis in a case with angina pec-

toris.

A is the recording of the short-axis view and B is the recording of the four-chamber view. The

509, disappearance time (time from peak concentration to 50% decay) is the same in both recordings.
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Fig. 3. Contrast echocardiogram and its densitometric analysis in a case with myocardial

infarction.

A and B are the recordings of different echo beams in the four-chamber view. 509, disappearance

time is almost same in both recordings.
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Fig. 4. Estimation of cardiac output by radio-
cardiogram.

CO=cardiac output (//min); FDV=final dilution
value (cm); A+B=area under the first circulation
(em-sec); BV=circulating blood volume (I); T,_;=
time from the first peak to the second peak (sec).
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Fig. 5. Correlation between cardiac output and
509%, disappearance time.
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Fig. 6. Contrast echocardiogram and its densitometric analysis of a case with hyper-

thyroidism.

In this case cardiac output is high (9.72 //min) and 50%, disappearance time is short (0.7 sec).
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Fig. 7. Contrast echocardiogram and its densitometric analysis of a case with mitral

stenosis.

In this case cardiac output is low (3.24 //min) and 50% disappearance time is long (2.2 sec).
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Fig. 8. Correlation between total blood volume
and the 509, disappearance time.
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Fig. 9. Correlation between blood volume / car-
diac output and the 509, disappearance time.

The BV/CO represents mean whole body circu-
lation time.
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Fig. 10. Correlation between T,_; and the 509,
disappearance time.

The T,_; is the time from the first peak to the
second peak in RCG which represents pulmonary
circulation time.
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