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Summary

Apex and subxiphoid cross-sectional echocardiographies were performed in 10 patients with
Ebstein’s anomaly, isolated or associated with other cardiac diseases, using an electronic sector scan.
For control study, 10 normal subjects and 10 patients with atrial septal defect (ASD) were similarly
examined.

The right-sided heart was divided into three chambers; the functional right ventricle (FRV), the
atrialized right ventricle (AT.RV) and the right atrium (RA) by the displacement of the septal tri-
cuspid leaflet (STL). In the apical four chamber view, the displacement of the STL was measured
from the attachment of the anterior mitral leaflet (AML) to the root of the STL, ranging from 1.4
to 3.2 cm with an average of 2.1+0.6 cm in 7 out of 10 patients, whereas there was no displacement
of the STL in control subjects. From our apical three chamber view of the right side of the heart,
the deviation of the STL into the right ventricle was also visualized as well as the tricuspid valve ring
(TVR). However, the left-sided heart was not visualized by this view.

The anterior tricuspid leaflet (ATL) was extremely elongated in 8 of 10 cases. However, the
displacement of the ATL was not noted in all the patients. In addition, the chordae tendineae (CT)
inserting into the ATL was observed in 5 patients from the three chamber view and in 4 from the
four chamber view.

The adequate subxiphoid cross-sectional images were obtained in 8 out of 10 patients. The
right ventricular cavity was widely visualized and the elongated ATL was also observed from its tip
to thickened root. Moreover, the CT inserting into the ATL was recognized in 6 out of 8 patients.

Apex and subxiphoid cross-sectional echocardiographies are thought useful to observe the tri-
cuspid valve abnormalities and the chordae tendineae inserting into the ATL in Ebstein’s anomaly.
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Table 1. Case materials

Case No. Name Sex Age Cardiac Diagnosis
L. H.S. m 35 Ebstein's anomaly
2 T.L: m 29 Ebstein's anomaly
3. F.A. m 5 Ebstein's anomaly + PFO
4. M.T. f 5 Ebstein's anomaly + ASD
5. Y.N. f 2 Ebstein's anomaly + PFO
6. LT f 25 Ebstein's anomaly + PS + ASD
1. K.N. f 4 Ebstein's anomaly
8. JN. m 38 Ebstein's anomaly
9, Al f 21 Ebstein's anomaly + PFO
10. M.S. m 22 Ebstein's anomaly

m=male; f=female; PFO=patent foramen
ovale; ASD =atrial septal defect; PS=pulmonic
stenosis.

Fig. 1. Placement of the transducer.

The position A provides an apical four chamber
view and B indicates a three chamber view of the right
side of the heart through the apex. And C provides
a horizontal subxiphoid cross-section and D shows a
subxiphoid cross-section along the left costal margin.
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Fig. 2. Four chamber view by the cross-section through the cardiac apex in a 35-year-
old male with Ebstein’s anomaly (H. S.).

Panel A is taken in diastole, and panel B in systole. The septal tricuspid leaflet (STL) is displaced
downward into the right ventricle, resulting in the formation of the atrialized right ventricle (AT.RV)
and the functional right ventricle (FRV). ATL =anterior tricuspid leaflet; AML =anterior mitral
leaflet; LV =left ventricle; LA=left atrium; RA=right atrium; IVS=interventricular septum;
1AS =interatrial septum; CT =chordae tendineae.
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Fig. 3. Apical four chamber view in a 15-year-old male with the normal heart (H. M.).
The AML and ATL are visualized on the same plane at the atrioventricular junction. Thus,
there is no displacement of the STL. Abbreviations are the same as in Fig. 2.
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Fig. 4. Four chamber view through the apex in a 2-year-old female with ASD of secundum

type (Y. L.).

This image shows no displacement of the STL similar to the normal control in Fig. 3.

septal defect.
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Other abbreviations are the same in Fig. 2.
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b) Three chamber view
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Fig. 5.

Method of measuring the displacement
of the STL in four chamber view.

The displacement is measured in end-diastole from
the attachment of the AML to the root of the STL

using 8§ mm cinematography. Abbreviations are the

same as in Fig. 2.
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Table 2. Displacement of the STL

Case No. Name Sex Age Cardiac Diagnosis Displacement of STL (cm)
L H.S. m 35 Ebstein's anomaly 3.2
2. T.I m 29 Ebstein's anomaly 2.0
3. F.A, m 5 Ebstein's anomaly + PFO 2.2
4, M.T. f 5 Ebstein's anomaly + ASD N.A.
5y Y.N. f 2 Ebstein's anomaly + PFO 16
6. LA f 25 Ebstein's anomaly + PS + ASD N.A.
s K.N. f 4 Ebstein's anomaly 1.4
8. JN. m 38 Ebstein's anomaly 2.4
9. Al f 2 Ebstein's anomaly + PFO 2.2
10. M.S. m 2 Ebstein's anomaly N.A.

The displacement of the STL ranges from 1.4
to 3.2 cm with an average of 2.1--0.6 cm in seven
out of the 10 patients. N. A.=not available.
Other abbreviations are the same as in Table 1.
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Fig. 6. Apical three chamber view from a 35-year-old male with Ebstein’s anomaly (H. S.).

The STL is visualized to be deeply downward displaced into the right ventricle and the right-
sided heart is divided into three chambers, namely, the atrialized right ventricle, the functional right
ventricle and the right atrium. Moreover, the tricuspid valve ring (TVR) is well visualized. Ab-

breviations are the same as in Fig. 2.
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Fig. 7. Horizontal subxiphoid cross-section in the same patient as in Fig. 2.
The ATL is well visualized from the tip to the root and the chordae tendineae (CT) inserting into
the ATL are recognized. Abbreviations are the same as in Fig. 2.

Fig. 8. Another example of subxiphoid cross-section taken from a 5-year-old patient
with Ebstein’s anomaly and PFO (F.A.).

The ATL is also seen from the tip to the thickened root, and the right and left sides of the heart
are widely visualized. Abbreviations are the same as in Fig. 2.
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