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Summary

To evaluate the sensitivity and the usefulness of peripheral venous contrast echocardiography in
detecting intracardiac right-to-left shunts, contrast echocardiography using peripheral vein injection
was performed in 34 patients who had undergone intracardiac catheterization and dye dilution method.
The site, degree, and direction of shunts were established during catheterization by angiography and/
or dye dilution curve.

In 16 cases without intracardiac shunt and 6 cases with fsolated left-to-right shunt, a cloud of
echoes was confined to the right ventricle and the left side of the heart remained clear. By contrast,
in 12 cases with bidirectional shunt, contrast echocardiographic studies indicated the presence of shunts
in all cases, including a patient with ventricular septal defect with pulmonary stenosis associated with
3% right-to-left shunt by demonstrating the cloud of echoes in the left ventricle. These results
suggest that peripheral venous contrast echocardiography is as sensitive as dye dilution method and
appears to be a sensitive and useful technique for the detection of intracardiac right-to-left shunts.

The contrast echo effect was seen with the injection of indocyanine green, saline, 5% dextrose,
509% urografin, and reinjected blood, but indocyanine green produced the most dense contrast echoes
and the density of contrast echoes was proportional to the injection speed.

In these studies, a false positive echo which did not resemble any of the blood flow patterns de-.
scribed was demonstrated in some cases. Because of this echo, intracardiac shunt may be mistakenly
diagnosed. However, differentiation from true shunt could usually be discerned by comparison with
the blood flow pattern, and a false positive echo itself could be minimized by controlling the echo-
cardiographic setting and the pressure applied to the injection syringe.
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Table 1. Comparison of dye dilution method
and peripheral venous contrast echocardio-
graphy in detecting intracardiac shunts

. clinical R-Lshunt | contrast echo
patient | age | “diagnosis| D.D.M. [ (LA,LV, Ao.)
H.K. | 57 |[ASD+TI 5% +
T.S. | 26 ECD 7 +
H.S. | 30 ECD 5 +
H.U. | 53 ECD 5 +
S.K. | 24 ECD ++ +
A.B. | 30 TOF 10 +
U.H. 21 TOF 21 +
M.K. | 32 TOF 51 +
AY. | 42 POF 30 +
Y.N..| 50 |[vsD+Ps 3 +
R.Y.| 3 |vsD+PH +
R.Y. | 0.2 | TA+VSD + +
S.N. | 45 ASD 0 -
K.K.| 26| ASD 0 -
K.H. | 67 ASD 0 -
S.N. | 21 ASD 0 -
T.K. | 38 ASD 0 -
Y.T. | 24 VvVSD 0 -

D.D.M.: dye dilution method, TI: tricuspid in-
sufficiency, POF: pentology of Fallot, TA: tricuspid
atresia.
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Fig. 1. Atrial septal defect associated with isolated left-to-right shunt (45 year-old male).
The contrast echo effect is confined to the right ventricle. The aortic root, left atrium and left

ventricle are echo-free.
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Fig. 2. Atrial septal defect associated with a 5% right-to-left shunt (57 year-old female).
A) cloud of echoes appears first in the left atrium (lower arrow) and then at the next diastolic

phase in the right ventricle (upper arrow). B) contrast echoes appear during diastolic phase in the left

ventricle through the mitral valve nearly simultaneously with the appearance of echoes in the right

ventricle.
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Contrast echoes appear first in the right ventricle at the late diastolic phase and then at the next early
diastolic phase (isovolumic relaxation) in the left ventricle anterior to the mitral valve echo.

Fig. 4. Contrast echocardiogram from a 2 month-old baby with cyanosis.
Cloud of echoes first appears in the left atrium posterior to the mitral valve (lower arrow) and
subsequently appears in the left and right ventricles (upper arrows), consistent with the blood flow

pattern of tricuspid atresia.
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Fig. 5. Pre- and postoperative dye dilution curves and contrast echograms in a 24 year-old

A) pre- and postoperative dye dilution curves: preoperative dye curve reveals right-to-left shunt.
B) preoperative echogram: cloud of echoes is demonstrated in the left side of the heart. C) postopera-
tive dye curve: right-to-left shunts is absent. D) ,E) postoperative echograms: cloud of echoes ap-
pears in the left ventricle indicating residual postoperative right-to-left shunts.
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Fig. 6. Effect of the injection speed on the contrast echo effect (indocyanine green 2.5 mg/

ml X4 ml).
The density of the contrast echoes is proportional to the injection speed.
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Fig.7. A false positive echo [A), C) a patient without shunts. B) a patient with ventricular septal
defect).

A), B) simultaneous appearance of cloud of echoes is demonstrated in the right ventricle and
aortic root during diastole, however, the contrast echo effect in the aortic root does not resemble any
of the blood flow patterns.

C) by controlling the echocardiographic setting and the pressure applied to the injection syringe, a
false positive echo can be minimized.
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