Journal of Cardiology 18: 813-822, 1988

REEMBLT 2 -tk  Atrial septal defect di-

HDEHRBREOOKEE  agnosed and quantita-

& e ML O B tively-evaluated by trans-
esophageal two-dimen-
sional Doppler echo-
cardiography

#E HET¥ Keiko MORIMOTO
PN A Masunori MATSUZAKI
BE B Yoichi TOHMA
FIE A Yoshito ANNO

KR IE¥R Masaharu SUETSUGU
VAN Y- Shiro ONO

RIHE  Fasr Kazuyoshi OKADA

& H+ Junko HIRO

mER BT Yuhko NISHIMURA
BE ET Hiroyuki MICHISHIGE
) Reizo KUSUKAWA

Summary

Transesophageal two-dimensional (2-D) echocardiography (TEE : horizontal sector scan) com-
bined with the pulsed Doppler method was performed to determine the size of atrial septal defect
(ASD) and to measure directly shunt flow signals through the defects in six ASD patients (32+
16 yrs) confirmed by cardiac catheterization.

The size of the defect in the horizontal dimension was measured by TEE ; the vertical di-
mension of the defect was determined from the distance of the transesophageal probe positions of
the rostral and caudal margins of the defect. The size of defect determined by TEE was com-
pared with that observed at surgery. Shunt flow signals were recorded by the pulsed Doppler
technique by setting the sample volume at the center of the defect. Left-to-right shunt flow was
determined as follows : shunt flow volume (m//min)=mean velocity (cm/s) X the area of a defect (cm?)
x60. The shunt flow was compared with that obtained by the Fick’s method.

In all patients, TEE accomplished unequivocal visualization of a defect. The defect sizes
by TEE correlated well with measurements obtained at surgery (r=0.66). A clear laminar shunt
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flow with its peak in late systole and atrial systole was observed. Significant correlations were
obtained between shunt volumes by TEE and those by the Fick’s method (r=0.91, p<0.05).
Thus, TEE proved a useful method for diagnosing ASD and for evaluating shunt flow volumes.
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Table 1. Esophageal echocardiographic and hemodynamic data

ASD size (mm) Shunt volume (//min)

Pt. No. Age ASD type Qp/Qs mPAP (mmHg)
(yrs) Echo Surgery Echo Catheterization
1. 47  Secundum 20 20 4.2 3.4 1.6 15
2. 49  Secundum 38 34 20.9 24.1 5.0 22
3. 20 Primum 10 30 13.1 7.9 2.9 10
4. 42  Secundum 40 40 13.4 - 17.4 4.7 21
5. 19  Secundum 19 20 — 4.0 2.0 15
6. 15 Secundum 20 30 5.8 6.9 2.5 11

ASD=atrial septal defect; Qp/Qs=the ratio of pulmonary flow volume to systemic flow volume ; mPAP=mean
pulmonary arterial pressure; Echo=esophageal Doppler echocardiography; Pt=patient.
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Fig. 1. Schematic illustration of various levels of horizontal sections of transesophageal
two-dimensional echocardiography in a patient with atrial septal defect (upper panel) and two-
dimensional echocardiograms obtained at the respective levels (A~D) indicated in the upper
panel.

Note that a defect of the interatrial septum is not detected in A, but the defect is clearly observed
in B and C, though it is smaller in C, and the atrial septum is intact at this level.

ASD=atrial septal defect; RA=right atrium.
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Shunt flow

PV flow

Fig. 2. Transesophageal two-dimensional echocardiogram showing atrial septal defect (upper
panel), pulsed Doppler flow signal at the center of a defect (middle panel) and left pulmonary
venous flow (lower panel) in a patient with secundum atrial septal defect in sinus rhythm
(Case 1: 47-year-old woman).

LA=left atrium; RA=right atrium; ASD=atrial septal defect; PV=pulmonary vein.
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Fig. 3. Transesophageal two-dimensional echocardiogram of a defect (upper panel) and
pulsed Doppler flow signal at the level of the defect (lower panel) in a patient with secundum
atrial septal defect and atrial fibrillation (Case 2: 49-year-old woman).

ASD=atrial septal defect; af=atrial fibrillation.
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Shunt flow

PV flow

Fig. 4. Transesophageal two-dimensional echocardiogram of a defect (upper panel: asterisk)
and pulsed Doppler flow signal at the level of the defect (middle panel) and the left pulmonary
vein (lower panel) in a patient with ostium primum atrial septal defect in sinus rhythm (Case
3: 20-year-old woman).

Arrows indicate transient left-to-right shunt flow characterized by turbulent flow during early
systole.

RA=right atrium; RV=right ventricle; LA=left atrium; ASD=atrial septal defect; *=ostium
primum defect.
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Fig. 5. Correlation between the size of atrial sep-
tal defect determined by transesophageal two-di-
mensional echocardiography and that during car-
diac surgery in six patients.
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Fig. 6. Correlation between left-to-right shunt
flow volume determined by transesophageal Dop-
pler echocardiography and that by cardiac ca-
theterization in five patients.
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