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interatrial and interven-
tricular septa
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Summary

The various cross-sectional planes were proposed by Tajik, Machii and the AIUM Committee
for the analysis of cardiac anatomy and function.

In this study, we attempted to obtain the cross-sectional planes suitable for recording of the
interatrial septum (IAS) and the interventricular septum (IVS) and to estimate the size and location
of the defect.

The subjects were composed of 248 patients with atrial septal defect (ASD), including endocardial
cushion defect (ECD), and 228 patients with ventricular septal defect (VSD). Cross-sectional echocardio-
graphic examination was performed by a Sonolayergraph of Toshiba with a mechanical sector scanner
(SSL-51H) or with an electronic sector scanner (SSH-11A).

The following cross-sectional planes were recorded for the analysis of the IAS and IVS; 1. left
ventricular long axis (long cardiac axis), 2. right ventricular outflow long axis (sagittal view), 3. paraster-
nal four chamber view (including horizontal view), 4. great vessels short axis, 5. ventricular outflow
short axis, 6. left ventricular short axis (short cardiac axis), 7. apical four chamber view, 8. subxiphoid
four chamber view, 9. right atrium-interatrial septum-left atrium (ASA) direction. The IAS was clearly
recorded in 3, 4, 7, 8 and 9. On the other hand, the IVS was demonstrated in 1,2, 3, 5, 6, 7 and 8. The
size of the defect in ASD and VSD was analyzed by parasternal cross-sections.

1. ASD: The echo discontinuity of the IAS was clearly recognized in its middle and upper por-
tion in the parasternal four chamber view in the secundum type defect, but it was demonstrated at the
lower part of the IAS in the primum type defect. The size of the defect was underestimated in the
crosssectional echocardiograms, but there was a high correlation between the size in cross-sectinal
echocardiograms and the actual size at cardiac operation (r=0.95 and r=0.98). The parasternal four
chamber view and great vessels short axis view were necessary and sufficient to detect the defect
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and to estimate its size.

2. VSD: The long cardiac axis, the sagittal view and the four chamber view from the parasternal
approach were useful to detect the defect and to estimate the size and location of the defect. The defect
was clearly demonstrated as an echo discontinuity of the IVS. The defect of Kirklin type I was shown
in the long cardiac axis and the sagittal view, type II was demonstrated in the long cardiac axis and four
chamber view, and type III in the four chamber view and the long cardiac axis. Type IV was not de-
tectable by cross-sectional echocardiography in this study. The size of the defect in cross-sectional
echocardiograms was also underestimated, but it was closely related to the actual size at cardiac opera-
tion (r=0.95). Moreover, as for the location of the defect, there was an excellent agreement between
cross-sectional echocardiography and cardiac surgery.

Cross-sectional echocardiography is considered to be useful to detect and estimate the size and

location of the defect of the IAS and IVS in ASD and VSD.
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Fig. 1. Cross-sectional planes for analysis of septal features in atrial septal defect and

ventricular septal defect.

1. left ventricular long axis (long cardiac axis), 2. right ventricular outflow long axis (sagittal view),
3. parasternal four chamber view (including horizontal view), 4. great vessels short axis, 5. ventricu-
lar outflow short axis, 6. left ventricular short axis (short cardiac axis), 7. apical four chamber view,
8. subxiphoid four chamber view, 9. right atrium-interatrial septum-left atrium (ASA) direction.
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Fig. 2. Six cross-sectional echocardiograms in a normal subject.
The IAS is recorded in No. 3, 4 and 7, and the IVS is clearly shown in No. 1, 2, 3, 6 and 7, re-

spectively.

RV =right ventricle; IVS=interventricular septum; LV=left ventricle; AML =anterior mitral
leaflet; AO=aorta; LA=left atrium; PA=pulmonary artery; IAS=interatrial septum; RA=right

atrium; RVO=right ventricular outflow.
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Fig. 3. Cross-sectional echocardiograms in a 28-year-old female with atrial septal defect.

Panel A and C are preoperative images and panel B and D were recorded after cardiac operation.
The IAS shows an echo discontinuity at its upper and middle portion in the parasternal four cham-
ber view (A) and great vessels short axis (C) before operation. But, the echo discontinuity is not rec-
ognized in the same cross-sections (B, D) after closure of the defect and the IAS shows a continuous

echo. D=defect.
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Fig. 4. Cross-sectional echocardiograms in a 58-year-old female with atrial septal defect.

These pictures were recorded in the four chamber view in which the transducer position was moved
from the fourth intercostal space (A) to apex (D). Panel B and C were recorded between these posi-
tions. The defect of the IAS is most clearly recognized in panel B and the residual lower part of the
IAS is clearly demonstrated in this cross-section. The size of the defect is measured in this four

chamber view,
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Fig. 5. Cross-sectional echocardiograms in a
3-year-old girl with endocardial cushion de-
fect.

Panel A is the long cardiac axis view and panel B is
the parasternal four chamber view. The lower portion
of the IAS clearly shows the echo discontinuity in
panel B. ATL =anterior tricuspid leaflet.
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Fig. 6. Correlation between the size of the de-
fect of the IAS in cross-sectional echocardio-
grams and the actual size at cardiac operation.
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Fig. 7. Cross-sectional echocardiograms in a
30-year-old male with ventricular septal defect.

Panel A is the long cardiac axis view, panel B is the
parasternal four chamber view and panel C the sagit-
tal view, respectively. The middle portion of the IVS
shows the echo discontinuity in all three cross-sec-
tions.
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Fig. 8. Cross-sectional echocardiograms in a
1-year-old boy with ventricular septal defect.
Panel A is the long cardiac axis view and panel B is
the sagittal view. This patient had a Kirklin type 1
VSD. There is the echo discontinuity of the upper
part of the IVS in these cross-sections (arrow).

ASD r o RkELLEHENN, Ziuz—ig 111
BOGFEFHTHIGEHT S Wi A S Ehizlzn L
Eioh, HxOERTEASD Lo/ jhailkR
TR ENBBUNCDH » 7o, ETliRICHED»
LRRIADKE & &, Wikifgick 5 IVS ojjf
REstid 5 LWikifgco Dt (IVS xa—o
W R A TR MICER o 2iE), A I (IVS 3
ORFFHREZBOIEE), N B QEH s —ro

— 1028 —



Fig.9. Cross-sectional echocardiograms in a
36-year-old male with ventricular septal defect
(menbranous aneurysm).

Panel A is the long cardiac axis view and panel Bis
the apical four chamber view. The membranous re-
gion of the IVS shows an aneurysmal change in panel
B (arrow).
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Fig. 10. Correlation of the size of the defect in
VSD between cross-sectional echocardiograms
and cardiac operation.

The size of the defect in cross-sectional echocardio-
grams was underestimated, but a close relationship
was recognized among these data.
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Fig. 11. Comparison of the size of VSD among
three groups of the different features of the
IVS.

Open circle, vertical and horizontal bars represent
mean+SE. The size of the defect in group D is
statistically larger than that of group A and N.
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