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Summary

Contrast echocardiography was first used clinically for the identification of the intracardiac struc-
tures by Joyner and Gramiak et al.? Subsequently, a number of reports appeared in the papers de-
scribing the clinical applications of contrast echocardiography first for the identification of cardiac
structures, and later for the detection of intracardiac shunts and valvular regurgitation®6:1319,

The exact mechanism responsible for the contrast echoes has not been defined. Bove and Kremkau
et a]»%% demonstrated the presence of cavitation bubbles caused by the rapid injection of liquid
through cardiac catheter into the vascular system and these microcavitations serve as excellent
ultrasound targets. Kremkau et al® also showed that turbulance, temperature differences and fluid
acoustic impedance differences could produce echo sources which are probably not significant in the
clinical setting, and the contrast echoes produced experimentally could be reduced by an increase in
the environmental pressure, strongly suggesting that bubbles represent the primary echo source.
Gramiak et al® showed that the most successful contrast agent has been indocyanine green and the
contrast echoes probably depends on the detection of miniature bubbles produced by gaseous cavita-
tion at the catheter tips or included with the contrast agent. However, Kerber et al® pointed out
that the injection described in the studies by Bove and Kremkau et al were performed with power
injector and it seems unlikely that hand injections could produce fluid velocity at the catheter tip of
2,000 to 4,500 cm/sec which was necessary to produce cavitation. Tanaka et al!® reported that bolus
injection of glycerine at low speed could produce contrast echoes and acoustic impedance difference
between contrast agent and blood is responsible for the production of the contrast echoes. Masuda
et al'®, on the other hand, demonstrated that repeated injections without re-exposure of the lumen
to the air caused a marked reduction of contrast echoes regardless of injection velocities and
grossly visible foam or bubbles trapped in the injection tube and syringe are responsible for the
production of the contrast echoes.

Contrast echoes produced by the rapid injection of small boluses of indocyanine green dye, saline,
5% dextrose or patient’s own blood have already been utilized for the demonstration of cardiac anatomy,
the detection of aortic and mitral regurgitation and intracardiac shunts, although the mechanism re-
sponsible for the contrast echoes is still not completely known. Bove et al? presented that a shower
of small bubbles could possibly grow into a significant amount of free gas in the arteries and gas em-
bolism could result.

In my experience as well as others, contrast UCG which has been utilized clinically has not
been accompanied by any evidence of gas embolization. Therefore the size of bubbles must be tiny
(probably the order of microns) even though echo targets produced by the rapid injection of contrast
agent is bubbles.

The genesis of contrast echo is still controversial and further studies will be required to solve this
problem.
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