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Summary

In order to evaluate left ventricular function in atrial septal defect (ASD), 12 cases with ASD,
18 postoperative cases of ASD and 27 normal controls were examined by means of exercise echocardio-
graphy using supine bicycle ergometer (50 watts and 3 min). M-mode echocardiograms and left ventri-
cular (LV) short-axis views by two-dimensional echocardiography were subjected to the observation.

1. M-mode echocardiographic studies:

1) ASD group showed an increased stroke dimension (SD) during exercise mainly due to a marked
increase of left ventricular end-diastolic dimension (LVDd) and a slight decrease of left ventricular
end-systolic dimension (LVDs). Postoperative ASD group showed an increased SD during exercise
mainly due to a marked decrease of LVDs and a slight decrease of LVDd. On the other hand, in nor-
mal control group exercise increased SD only by a significant decrease of LVDs.

2) Right ventricular dimension was decreased during exercise in ASD group, but did not change
significantly in postoperative ASD and normal control groups.

3) During exercise in ASD group, peak velocity of circumferential fiber shortening (VcF) was
increased most markedly, and negative peak VcF was decreased most strikingly.

4) Eight of 12 patients with ASD who showed abnormal interventricular septal motion demon-
strated remarkable improvement of the motion during exercise.

2. Two-dimensional echocardiographic studies:
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1) Left ventricular short-axis views demonstrated that the shape of the left ventricular cavity
changed from flattened to more circular configuration during exercise at end- and early-diastole in
ASD group. The shape of the left ventricular cavity at late-systole did not change significantly during

exercise in this group.

2) In postoperative ASD group, the left ventricular short-axis view demonstrated circular con-
figuration of the left ventricle at end-diastole both in rest and during exercise. The shape of the left

ventricular cavity did not change by exercise.

It was concluded that in ASD group cardiac output is increased during exercise by decreasing
a left to right shunt at the atrial level and increasing left ventricular filling rate. Therefore, the left

ventricular function was found to be good in ASD.
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Table 1. Subjects

No. of cases Age (yrs)
( )=male Mean+SD (range)

Atrial septal defect

Preoperative 12 (5) 35+11 (16-52)
(ASD)
Postoperative 18 (6) 31+11 (16-49)
(post-op ASD)

Control 27 (22) 30+10 (19-53)

SD=standard deviation.
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Fig. 1. Sequential changes of heart rate at rest, during exercise and recovery in control,

ASD and post-op ASD groups.

ASD =preoperative ASD group; post-op ASD=postoperative ASD group.
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Fig. 2. Sequential changes of left ventricular end-diastolic and end-systolic dimensions
at rest, during exercise and recovery in control, ASD and post-op ASD groups.
SD=standard deviation.
Other abbreviations are the same as in Fig. 1.
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Fig. 3. Sequential changes of right ventricular dimension at rest, during exercise and
recovery in control, ASD and post-op ASD groups.
Abbreviations are the same as in Figs. 1 and 2.
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Fig. 4. M-mode echocardiograms at rest and during exercise in two cases of atrial septal

defect.

Both echocardiograms demonstrate abnormal motion of the interventricular septum at rest, which

tends to normal motion during exercise.
Abbreviations are the same as in Fig. 1.
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Fig. 5. Changes of peak velocity of circum- Lontrol ASD post-0pASD
ferential fiber shortening (Vcr) by exercise in Fig. 6. Changes of negative peak velocity of
cotftrol, ASP and post-op ASD groups. circumferential fiber shortening (Vcr) by ex-
circfsec=cir CL,]m_ference/ SECs . . ercise in control, ASD and post-op ASD groups.
Other abbreviations are the same as in Fig. 1. Abbreviations are the same as in Figs. 1 and 5.
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End-diastole Late systole Early diastole
ASD (35 yrs, male; Qp/Qs=2.6)
Fig. 7. Left ventricular short-axis views at end-diastole, late-systole and early-diastole
in resting state and during exercise in atrial septal defect.

The shape of the left ventricular cavity changes from flattened to a more normal circular configura-
tion during exercise at end- and early-diastole. But it does not change significantly during exercise at
latesystole.

Qp/Qs=ratio of pulmonic to systemic blood flow.

Other abbreviations are the same as in Fig. 1.
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Fig. 8. Left ventricular short-axis views at rest and during exercise, in pre- and post-
operative states of the same patient with atrial septal defect.
The shape of the left ventricular cavity at end-diastole is flat at rest in preoperative state, but it changes
to circular after the surgical closure of the defect. Diastolic left ventricular shape changes from flat-
tened to circular during exercise in preoperative state, but the shape maintaines the circular con-

figuration in postoperative state.

Abbreviations are the same as in Figs. 1 and 7.
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Fig. 9. Changes of left ventricular area in
short-axis views and ejection fraction during
exercise in atrial septal defect.

(A) Changes of end-diastolic left ventricular area
during exercise, (B) Changes of late-systolic left
ventricular area during exercise, (C) Changes of
ejection fraction during exercise.

LVedA=left ventricular area at end-diastole;
LVIsA=left ventricular area at late-systole; EF=
ejection fraction,

LVedA—LVIsA
LVedA

Other abbreviations are the same as in Fig. 1.
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