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Summary

Aortic flow patterns were analyzed using two-dimensional Doppler echocardiography for 15 patients
with patent ductus arteriosus, seven with ruptured aneurysms of the sinus of Valsalva, two with coronary
artery fistulae and for 22 healthy persons, with special reference to diastolic flow patterns. The con-
clusions were as follows:

1. In healthy subjects, there was a tiny and transient reversed flow signal in early diastole followed
by a slow and sustained diastolic forward flow signal. The velocity of the diastolic forward flow was
slower and the duration was shorter in the lower abdominal aorta than in the upper portion.

2. In patients with shunts from the aorta to the right-sided chambers, the early diastolic reverse
flow was enhanced, and another reversed flow developed in mid- and late diastole, which was the most
evident in the lower portion of the abdominal aorta. The extent of the reversed flow correlated signifi-
cantly with Qp/Qs by catheterization (r=0.73).

3. Thus, the abdominal flow patterns in cases with left to right shunts from the aorta to the
right-sided chambers of the heart provided information for estimating the size of the shunt volume.

4. In patients with bi-directional shunts, the dominant direction of the shunt during diastole
can apparently be determined by analyzing the aortic flow patterns.
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Fig. 1. Normal aortic flow patterns in various levels.
A diastolic forward flow is seen following a short reversed flow in early diastole. The forward flow
is not so definite in the lower abdominal aorta. H=head side, F=foot side.
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Fig. 2. Normal flow pattern in the lower abdominal aorta.
A trivial reversed flow is seen in late diastole (arrows). The velocity of the flow is slower and the

duration is shorter than that of the preceding forward flow.
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Fig. 3. Classification of the lower abdominal flow patterns.
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Fig. 4. Aortic flow patterns in a case of patent ductus arteriosus with a small left-to-right
shunt (Qp/Qs=1.2).

A slow reversed flow continues in late diastole in the lower abdominal aorta (arrow), being differ-
ent from the reversed flow in the same phase in healthy subjects.

P n e S
Fig. 5. Aortic flow patterns in a case of patent ductus arteriosus with a relatively large
shunt (Qp/Qs=2.4).

A reversed flow continues throughout diastole not only in the lower abdominal aorta but also in
the thoracic and upper abdominal aorta (arrows).
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Fig. 6. Lower abdominal flow pattern showing continued reversed flows during diastole
and the pull-back pressure recording from the aorta to the pulmonary artery through the
ductus in a case of patent ductus arteriosus with bi-directional shunts.

The diastolic pressure is lower in the pulmonary artery than in the aorta, so that the left-to-right

shunt is dominant in diastole.
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Fig. 7. Lower abdominal flow pattern and the pressure data obtained simultaneously in the
aorta and pulmonary artery in a case of patent ductus arteriosus with bi-directional shunts.

The pressure of the pulmonary artery is almost the same as that of the aorta during diastole. Note

that the forward flow is seen during diastole.
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Lower Abdominal Flow Patterns

Fig. 8. Relationship between the lower abdomi-
nal aortic flow patterns and Qp/Qs.
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Fig. 9. Estimation of the reversed flow ratio.
The reversed flow/forward flow (%)= (R1+R2)/(F1+F2)x100.
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Fig. 11. Schematic drawing showing the mechanism of flow reversal in the aorta in patients

with left-to-right shunts from the aorta.
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