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Summary

In order to visualize intracardiac blood flow and to confirm the informations concerning the blood
flow obtained by ultrasonic Doppler method, the present study introduced a method of contrast cardio-
tomography. The clinical usefulness of this method was assessed in 15 patients with mitral valve
disease, aortic valve disease, atrial septal defect, ventricular septal defect and tetralogy of Fallot and
the significance was discussed.

Ultrasono-cardiotomography with a device for mechanical or electrical high speed scan (about
30 scanning frames/sec) was utilized. During ultrasono-cardiotomographic examination, 10 to 15 ml
of solution (usually saline), which is different from blood in the acoustic impedance and is harmless
to patients, was injected into the heart chambers through a catheter. A cloud of artificial echoes which
was produced at the boundary between blood and injected solution flowed together with intracardiac
blood stream.

The movement of the echoes thus produced was detected and displayed continuously on the tomo-
gram. Thus the movement of the heart structures and blood flow could be observed simultaneously.

The regurgitant flow in valvular disease could be easily detected. The blood flow of mitral re-
gurgitation from the valve orifice to the posterior wall of the left artium initially moved backward, and
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then followed by the forward direction during systole.

In aortic insufliciency, three kinds of regurgitant flow could be observed. The first was the flow
along the ventricular septum, the second along the anterior leaflet of the mitral valve and the third
through the mid of the outflow tract.

Right-to-left shunt flow in ASD was demonstrated at the early systolic and early diastolic phases.
Also left-to-right shunt flow at the atrial level was demonstrated at the mid to late systolic phase. In
tetralogy of Fallot the left-to-right shunt at the ventricular level occurred at the mid-systolic phase
and the right-to-left shunt during isovolumic relaxation phase and rapid filling phase.

The present study using contrast cardiotomography demonstrated that

1) the direction, origin, timing of occurrence and magnitude of the abnormal blood flow, such
as shunt flow or regurgitant flow, could be detected easily, and

2) the movement of the heart structures and pattern of the blood stream could be evaluated
simultaneously.

The changes in flow patterns within cardiac chambers were difficult to be demonstrated by con-
trast cardiotomography. However, by contrast echocardiography (UCG), the flow pattern and velocity
of intracardiac blood flow could be estimated based on the changes in inclination of echo pattern, if
the actual direction of the ultrasonic beam in relation to blood flow could be evaluated. Thus it was
found that combination of cardiotomography and UCG would be useful also in contrast technique.

Intracardiac blood flow Regurgitant
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Fig. 1. Difference in quantity of echoes demonstrated in the left atrium in cases of mild
and severe mitral regurgitation.

Top: mild case; a small quantity of dot echoes caused by regurgitation is found at latter phase
of systole. Bottom: severe case; many dots of echoes are observed throughout systole.
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EARLY SYST.

LATE DIAST.

LATE SYST.

Fig. 2. The direction of regurgitant flow during systole in cases of mitral regurgitation.
Usually the direction of regurgitant flow is backward as shown by white arrows. Top: mild
case. Bottom : severe case.
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Fig. 3. Regurgitant flow in two directions in a case of aortic insufficiency.
Upper series show the flow along the ventricular septum (photographs A) and lower series the
flow along the anterior mitral leaflet (photographs B).
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Fig. 4. Shunt flow in ASD.
Left-to-right shunt at the atrial level occurs in mid-systole (S3) and late systole (S4). Right-to-
left shunt occurs in early systole and early diastole (between S1 and D2 of the photographs A).
The photographs A are taken when the contrast material injected into the vena cava and the photo-
graphs B when the contrast material injected into the left atrium. White arrows indicate the shunt
flow and the site of defect at the atrial level.
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Fig. 5. Right-to-left shunt flow in tetralogy of Fallot.
The reversed shunt flow occurs between early (D1) and mid (D3) diastole, whereas left-to-right
shunt is observed in early systole (S1). Thick white arrows indicate ventricular septal defect.
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