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Summary
This study was performed to evaluate the echo source in clinical contrast echocardiography and

its clinical usefulness in patients with atrial septal defect.

Ultrasonic contrast effects were produced by the injection of liquids at rapid rates. This study
shows that these contrast effects represent numerous miniature bubbles contained in the injection
system and injected liquids. The acoustic impedance difference between blood and injected liquids
was a small contribution to the total echo amplitude observed in clinical contrast echocardiography.
No contrast effects were produced by cavitation at catheter tip in the peripheral contrast echocardio-
graphy by hand injection.

Right-to-left shunt was detected in the majority of the patients with uncomplicated atrial septal
defect, in which the catheterization failed to detect the reversed shunt (Table 1). This method is a
sensitive and accurate qualitative technique for detecting intracardiac shunts.
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Experimental system in a water tank.
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Fig. 2. Experimental system in clinical contrast echocardiography.
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Fig. 3. Bubbles (>20y) counted by coulter coun-
ter.

Only rapid injection in the open system produced
a large amount of bubbles.
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The acoustic impedance difference between blood
and 59 glucose can produce ultrasonic contrast effects
in a water tank. We can see the contrast effects in a
water tank without bubbles.
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Fig. 5. Experimental ultrasonic contrast effects in a water tank.
When heart muscle is placed between transducer and catheter, acoustic impedance differences
cannot produce contrast effects (closed system), but under the same condition bubbles can produce

contrast effects (open system).
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Fig. 6. Cross-sectional contrast echocardiography (subxiphoid approach).
Contrast effects are observed by the injection of 5% glucose into the inferior vena cava. Only bub-
bles contained in the injection system can produce contrast effects by hand injection (10 m//sec).
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Table 1.

Catheterization and echocardiographic

data in patients with atrial septal defect

Patient Age Sex PH (=

Catheterization

Echo

L —- R R — L Contrast

No. 35 mmHg) Shunt Shunt Echo
% 9% (LA.LV)
1 18 F — 64 — -+
2 62 F - 69 — +
3 60 F — 74 — +
4 65 M - 59 —
5 55 F + 44 13 +
6 48 M - 68 e +
7 44 F — 60 — -
8 34 F + 9 33 +
9 22 M + 47 5 +
10 17 F - 50 — +
11 36 F + 77 - +
12 16 M — 60 - —
13 59 F + 48 3 +
14 60 F — 62 — +
15 7 M — 28 — -
16 28 F -
17 50 F +
18 74 M -
19 69 F -+
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Fig. 7. Atrial septal defect.

5% glucose, 5 ml, is injected into an arm peripheral vein. Echoes appear during diastole in right
ventricle and also appear during diastole through the mitral valve funnel.
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Cross-sectional contrast echocardio-

Fig. 8.
graphy obtained by the injection of 5% glucose
into a peripheral vein.

Echoes are observed in the left atrium as well as
in the right atrium and right ventricle. We can see that

the echoes move from the right atrium into the left
atrium and left ventricle in most patients with atrial
septal defect.
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