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Summary

We evaluated a new method of contrast echocardiography of the left heart utilizing the intravenous
injection of perfluorochemical emulsion (PFC emulsion: Fluosol-DA 20 W/V9%,: Green Cross Corp),
which was prepared as artificial blood. Observations were made in 18 open-chest dogs. To assess the
possibility of detection of mitral valve regurgitation and myocardial perfusion by this method, a small
series of experiments were made.

Results were as follows:

1. Following the appearance of contrast echoes in the right heart after the injection of PFC emul-
sion (10 m!/) into the inferior vena cava, the left heart contrast echo images were clearly obtained in
16 of the 18 dogs, and they were visible but weak in the remainder 2.

2. The solution of surfactants (Pluronic F-68, yolk phospholipids, and glycerol), which were
added to Fluosol-DA, was also used as contrast agent in 6 dogs. The left heart was also opacified
by contrast echoes after intravenous injections. However, the density of the left heart contrast echoes
appeared lower, as compared with that after the injection of PFC emulsion.

3. When oxygen (95%) was mixed in PFC emulsion or inhaled through the intratracheal tube,
the left heart contrast images were slightly enhanced.

4. In 4 of 6 dogs with surgically created mitral valve regurgitation, systolic contrast echoes in
the left atrial cavity were detected on the M-mode echograms after the intravenous injection of PFC
emulsion (15 ml). These echoes appeared to move across the mitral valve from the left ventricle to the
left atrium or away from the mitral valve in the left atrium.

5. The video density of the left ventricular wall increased by 20% after PFC emulsion injection
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(15 ml, iv.) in a dog.

6. The dogs in our study did not show any arrhythmias or other significant changes in ECG
during and after the injection of PFC emulsion.

We conclude that the intravenous injection of PFC emulsion produces satisfactory contrast images
of the left heart safely in open-chest dogs. This method can be used to detect mitral valve regurgitation
and myocardial perfusion. The source of the observed contrast echo may consist of not only PFC
particles, but also microbubbles stabilized by surfactants or carried by PFC. The clinical application
of the present methods requires further consideration of the dosage and concentration of the emul-

sion, and the potential toxic effect of the rapid injection of PFC emulsion.
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Fig. 1. Block diagram of the system for video-
densitometry.

Two-dimensional echocardiograms are recorded
on the video tape simultaneously with the frame ad-
dress, line address, and the physical parameters such
as ECG. Video frames, before and after injection of
contrast agent, are synchronized to the same cardiac
phase by using a simultaneously recorded ECG.
Videodensity of the same region in two frames are
measured by using an image processing terminal and
a mini computer.
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Fig. 2. Contrast echocardiograms after intravenous injection of perfluorochemical emul-
sion (Fluosol-DA 20 W/V%, 10 m/: Green Cross Corp.).

The apical four chamber view is monitored (A). Following contrast opacification of the right heart
by the injection of perfluorochemical emulsion (B), contrast echoes in the left heart are clearly visible

(©).

RA =right atrium; RV =right ventricle; LA=left atrium; LV=Ileft ventricle.
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Fig. 3. Contrast echocardiograms after the injection of perfluorochemical emulsion (A)
and solution of surfactants (B).

The density of the left heart contrast echoes after the injection of perfluorochemical emulsion is
higher than that after the injection of surfactant solution alone.
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Fig. 4. Effect of oxygen inhalation on the left heart contrast echograms.

The left heart contrast echoes are slightly enhanced when oxygen (95%) was inhaled through the
intratracheal tube.

Fig. 5. Contrast echogram in a dog with surgically created mitral valve regurgitation.
Systolic contrast echoes in the left atrium (LA) are detected after the intravenous injection of per-
fluorochemical emulsion (15 mli).
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Fig. 6. Videodensitometry of the left ventricular wall after the intravenous injection of

perfluorochemical emulsion (15 m/) in a dog.

The videodensity of the posterior left ventricular wall increases by 209 after the injection.

LVPW =left ventricular posterior wall.
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