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Summary

To assess the usefulness of transesophageal Doppler echocardiography (TEE) in diagnosing atrial
septal defect (ASD), we studied eight cases with secundum type ASD, in which the diagnosis was
confirmed by cardiac catheterization and surgery.

In all cases, TEE provided clear images of the interatrial septum with its defect. Shunt flow
through the defect was observed by color Doppler technique, and its velocity was measured using the
FFT mode. In two cases, right-to-left shunt blood flow was detected. Two types of probes were used
in this study, a lateral scanning probe and a longitudinal scanning probe. The scanning plane of the
former was perpendicular to the axis of the probe, and that of the latter was parallel to it. The two
probes facilitated the measurement of the two right-angled dimensions, with which we could calcu-
late the defect area, assuming the defect to be an ellipse.

The volume of a left-to-right shunt was obtained by multiplying the defect area by the integration
of flow velocity against time.

Shunt volume per cardiac cycle obtained by this method correlated well with that obtained by
the Fick’s method during cardiac catheterization. In six cases without a right-to-left shunt, the co-
efficient of correlation was 0.98, and in all eight cases it was reduced to 0.72.
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Thus, we concluded that TEE is useful for diagnosing and evaluating ASD.
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Fig. 1. Two-dimensional images of the left atrium (LA), the interatrial septal defect and
the right atrium (RA) obtained from transesophageal approach.

The left panel shows the image obtained with a lateral scanning transducer. The right panel
shows the image obtained with a longitudinal scanning transducer.

TV =tricuspid valve ; SVC =superior vena cava. Arrows indicate an interatrial septal defect.
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Fig. 2. Color Doppler image of shunt flow through an interatrial septal defect (upper) and
the FFT analysis of the blood flow velocity through the interatrial septal defect.

The flow directs toward the right atrium.
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Table 1. Patients by age, sex and findings

Shunt ratio (%) Flow (cm/sec)
No. Patients Age Sex HR Area
(yrs) L-R R-L beats/min P m (cm?)
1 E.K. 49 F 75 10 94 80 40.6 6.6
2 K.Y. 38 M 74 0 104 55 42.5 3,9
3 H. O. 18 M 55 0 90 86 32,8 2,0
4 S. M. 15 M 47 0 104 90 26.8 1.7
5 S.F. 10 F 38 0 129 86 36.0 1:2
6 R.T. 50 M 58 16 64 57 23.4 6.1
7 M.T. 36 F 63 0 71 50 24.7 2.8
8 M.1 15 M 56 0 94 79 33.7 2.4

L-R=left-to-right shunt; R-L=right-to-left shunt; HR=heart rate; Flow=flow velocity via the interatrial
septal defect as measured by TEE; P=peak flow velocity; m=mean flow velocity; Area=area of an inter-
atrial septal defect as calculated from the two dimensions obtained by TEE, assuming the defect to be an ellipse.

Fig. 3. Color Doppler image of interatrial shunt flow obtained by TEE in a patient (No. 6).
In the early diastolic phase, right-to-left shunt flow (large arrow) is observed as red signals.
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Fig. 4. Relationship of the area of an inter-
atrial septal defect obtained by TEE and shunt
rate obtained by the Fick’s method during car-
diac catheterization.
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Fig. 5. Relationship of interatrial shunt flow
volume per heart beat obtained by TEE and
shunt rate obtained by the Fick’s method during
cardiac catheterization.
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