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Summary

To avoid postoperative mitral valve dysfunction, the common atrioventricular valves of 21 preopera-
tive patients with complete common atrioventricular canal were quantitatively evaluated using two-
dimensional echocardiography. The criteria for diagnosing hypoplasia of the left lateral leaflet, which
often made complete repair difficult, were also investigated.

The patients were 10 boys and 11 girls, who ranged in age from one month to three years and
three months. The subcostal short-axis view was used to evaluate the common atrioventricular valves.
The sizes of the leaflets and diameters of the ventricles were measured by two-dimensional echocardio-
graphy and at surgery. The measurements by both methods were nearly identical, and the correlation
coefficient was 0.95. Thus, two-dimensional echocardiography correctly evaluated common atrioventri-
cular valve size. The length of the left lateral leaflet varied from 5 mm to 22 mm. In four patients, it
was less than 10 mm, and was under the 99%, confidence limit. In all four patients, two papillary muscles
were noted in the left ventricle. Two of these patients underwent corrective surgery and died of post-
operative mitral valve stenosis.

This new technique can prevent postoperative mitral valve dysfunction by estimating preo-
peratively the appropriate suturing length of the anterior and posterior components of the anterior
mitral valve.

It is concluded that two-dimensional echocardiography can correctly evaluate the size of common
atrioventricular valves, which is often difficult by angiocardiography. Hypoplasia of the left lateral leaflet
could be diagnosed when its length was less than 10 mm measured by two-dimensional echocardio-
graphy. This technique is more accurate compared to the method which demonstrates the presence of
a single papillary muscle in the left ventricle. Corrective surgery for the patients with a hypoplastic left
lateral leaflet involves great risks, resulting in postoperative mitral valve stenosis. Preoperative evaluation
of a common atrioventricular valve is useful to avoid postoperative mitral valve dysfunction.
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Fig. 1. Schematic drawing of the cross-section
for recording the common atrioventricular
valve.
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Fig. 2. Subcostal short-axis view of the common atrioventricular valve.
White closed triangles indicate the left anterior and left posterior commissures.
a=anterior leaflet, L. =lateral leaflet, P =posterior leaflet.

Fig. 3. Subcostal four-chamber view of the common atrioventricular valve.

The sampling points are indicated for left (L) and right (R) ventricular inflow dimensions. Black
closed triangle indicates the annulus of the common atrioventricular valve.

RV =right ventricle, LV =left ventricle, ivs=interventricular septum, ias =interatrial septum.
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Fig. 4. Subcostal short-axis view of ventricular septal defect.

Long arrow indicates the length between the attachments of the anterior (a) and posterior (p) leaflets.
Short arrow indicates the coaptation of both leaflets.

V =ventricular septal defect, Ao=aorta.
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Fig. 5. Comparison between the length measured by two-dimensional echocardiography
(2DE) and that at surgery.

AB=length of the anterior leaflets; CD =length of the posterior leaflet; AD =length between the
attachments of anterior and posterior leaflets; LL =length of the lateral leaflet; LV =inflow dimension
of the left ventricle; RV=inflow dimension of the right ventricle.
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Fig. 6. Typical recording of hypoplasia of the left lateral leaflet.
White triangles indicate the left lateral leaflet. Large black arrow indicates the anterior papillary

muscle of the left ventricle. Small black arrow indicates the cleft in the anterior leaflet.

a=anterior leaflet, p=posterior leaflet, L=Iateral leaflet.
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Fig. 7. Comparison between the left lateral leaflet (PML) and body surface area (BSA).
Straight line is a regression line; curved lines indicate the 999%, confidence limits. Arrows mark

the cases under 999, confidence limits.

Fig. 8. Parasternal short-axis view of the mitral valve after corrective surgery for the same

patient as in Fig. 6.

White triangles indicate the orifice of the mitral valve.
RV =right ventricle, LV =left ventricle, P =patch.
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Fig. 9. Diagram explaining the postoperative development of mitral valve stenosis in

patients with the hypoplastic left lateral leaflet.

When the size of the left lateral leaflet (PML) is sufficient before correction (panel A), the
postoperative mitral valve orifice is not small (panel B). If PML is hypoplastic (panel C), corrective
surgery may result in a small mitral valve orifice (panel D).

AC=anterior component of the anterior mitral valve; PC=posterior component of the anterior mitral
valve; PML =posterior mitral valve; i.e., left lateral leaflet.
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Fig. 10. Schematic drawing for calculating the
appropriate suture size of the anterior mitral
valve. .

Hatched area indicates the assumed postoperative
mitral valve orifice. This area (A) is calculated by the
formula; A=L (V—S) / 2. Therefore, S=V—2A | L.
Appropriate suture length can be obtained by this
formula. If this value is negative, corrective surgery is
very dangerous because minimum suturing of the
anterior mitral leaflet will result in mitral stenosis.

AC=anterior component of the anterior mitral
leaflet; PC=posterior component of the anterior
mitral leaflet; PML =posterior mitral leaflet=left
lateral leaflet; L =length of the left lateral leaflet; S=
suture length of the anterior mitral leaflet; V=inflow
dimension of the left ventricle; A=normal mitral
valve area.
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