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Summary

Twenty-four patients with membranous ventricular septal defect aged from 2 months to 2 years
were evaluated by two-dimensional echocardiography (2-D echo) with an aid of peripheral venous
contrast technique. The 2-D echo was obtained using a real time mechanical sector scanner
equipped with a 3.0 MHz transducer focused at 7.5 cm. The images were recorded by both a Polaroid
camera and a 16 mm cinecamera. The scanner probe was placed on the subxiphoid region, and the
sector beam was directed through the heart on a plane parallel to a line between the patient’s shoulders
which allowed simultaneous visualization of the left ventricle and aortic root. This subxiphoid view
could image the interventricular septum, extending from the cardiac apex to the aortic root. Precise
localization of the defect and hemodynamic status were verified by subsequent cardiac catheterization
and angiography. The defect was visualized in all 24 patients as an interruption of the septal echo just
below the aortic valve. In the contrast study, the positive contrast jet passing from the right ventricle
into the left ventricle through the defect was visualized in 11 patients with a ratio of right to left ven-
tricular peak pressure of more than 0.71. A left-to-right shunt was visualized as a negative contrast
jet in the contrast echo-filled right ventricle in 19 patients with a left-to-right shunt greater than 50%.
In two patients with massive right-to-left contrast shunt in the atrial level, the negative contrast jet was
not observed because the left ventricle did not possess any amount of contrast-free blood to produce
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negative contrast jet. Neither positive nor negative jet was visualized in three patients with a left-to-
right shunt less than 50%. Two-dimensional echocardiography allowed diagnosis of the membranous
defect by direct visualization of the defect. The addition of contrast technique confirmed the anatomical
defect with a great certainty, and suggested approximately the degrees of both the right ventricular

pressure and shunt volume.
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Fig. 1. Position of the subxiphoid frontal plane (A), and the diagrammatic representation
of the area encompassed by this section (B).

LV=left ventricle; RV=right ventricle; IVS=interventricular septum; Ao=aorta; S=superior;
I=inferior; R=right; L=left.
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Fig.2. An echocardiogram of 4-month-old boy (A) and the left ventricular angiogram
(B) showing a defect (arrow) in the membranous interventricular septum.

The defect (arrow) is clearly visualized in the upper part of the interventricular septum, just below
the aortic valve echo.

LV=left ventricle; Ao=aorta.
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Fig.3. Echocardiograms of 2-year-old boy.
Panel A shows the defect (arrow) of the interventricular septum. Post-operative examination (panel
B) does not reveal the defect (pentagrams).
LV =left ventricle; RV=right ventricle; Ao=aorta.
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Fig. 4. An echocardiogram of 3-month-old girl
showing the membranous septal defect (arrow).
LV=left ventricle; R=right ventricle; Ao=aorta.

Fig.5. An echocardiogram of 4-month-old girl
showing the membranous septal defect (arrow).

LV=left ventricle; RV=right ventricle; Ao=
aorta.
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Fig. 6. An echocardiogram of 2-year-old girl
showing the membranous septal defect (arrow).

LV=left ventricle; RV=right ventricle; Ao=
aorta.
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Fig.7. An echocardiogram of 4-month-old boy
with the left-to-right shunt of 279 showing the
defect (arrow).

LV=left ventricle; RV=right ventricle; Ao=
aorta.
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Fig. 8. Contrast echocardiograms of 3-month-old girl.

The defect (arrow) is found in the membranous septal portion (panel A). After contrast material
injection, a positive contrast jet (arrow) is produced in the left ventricle (panel B). A negative con-
trast jet is visualized in the echo-filled right ventricle (panel C). The bidirectional shunts (arrows)
through the defect are shown on one frame (panel D).

LV=left ventricle; RV=right ventricle; Ao=aorta.
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