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Summary

X-ray computed tomography (CT) was performed in two patients with complex congenital heart
disease in order to assess the clinical utility in the systemic morphological diagnosis.

A Somotom 2 whole body CT scanner (Siemens Co) was used, and contrast enhanced CT scan-
nings and a dynamic CT scanning were performed in one case (Case 2).;

Case 1: A 20-year-old female with double outlet right ventricle (S, D, L), pulmonary stenosis
and aortic insufficiency. The CT revealed a visceroatrial situs, ventriculoarterial relation, spatial inter-
relationship between the great arteries and a run of the stenotic pulmonary artery. The CT clarified
spatial relationship among four cardiac chambers, ventricular septal defect and great arteries, contri-
buting to the understanding of the complex cardiac structure.

Case 2: A 26-year-old female with single ventricle (III-C solitus), pulmonary stenosis, dextrover-
sion, left superior vena cava and WPW syndrome. The CT documented precisely a visceroatrial situs,
dextroversion, ventriculoarterial relation, spatial interrelationship between the great arteries, stenotic
main and left pulmonary arteries and a dilated right pulmonary artery due to the right Blalock-Taussig
operation performed 15 years before. A diagnosis of left superior vena cava could be made by CT,
and its flow into coronary sinus was visualized by dynamic CT. The dynamic CT also clarified a mixing
of venous and arterial blood in the common ventricle, and revealed a rudimentary ventricular septum.

Thus, the CT serves useful purposes especially as examination of visceroatrial situs, ventriculo-
arterial relation and spatial interrelationship between great arteries, and anomalies of the mediastinal
vessels. Furthermore the relationship among four cardiac chambers, ventricular septal defect, and the
pattern of blood flow were also clarified. However, the CT failed to define the state of a ventricular
loop, because it could not identify ventricular muscular structures and atrioventricular valves as these
move rather vigorously. The CT could not locate pulmonary stenosis, valvular or somewhere else.
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The CT seemed to be a promising noninvasive method in the systemic morphological diagnosis
of congenital heart disease as subsidiary to echocardiographic investigation. However, in pediatric
patients, it seemed considerably hard to obtain clear cardiac CT images because of the difficulty in

halting respiration during procedure.
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Fig. 1. Phonocardiograms of Case 1.
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An early systolic harsh ejection murmur with the maximal intensity over the left subclavicular
fossa (Levine 5/6), and a diastolic blowing murmur with the maximal intensity over the left sternal
border in the third intercostal space (Levine 4/6) are represented. The second heart sound is single.

S.B.=sternal border, I.C.S.=intercostal space, S1=first heart sound, S2=second heart sound,

SM =systolic murmur, DM =diastolic murmur.

b

Fig. 2. Chest roentgenogram of Case 1.

The pulmonary vascular markings are decreased.
The smooth convexity of the left superior cardiac
border is formed by ascending aorta and the main
pulmonary is absent from the cardiac silhouette.
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Fig. 3. Electrocardiogram of Case 1.
The frontal QRS axis is 110°.

Fig. 4. Two-dimensional echocardiogram of Case 1.

A four-chamber view from the left sternal border at the third intercostal space is shown. Left and
right ventricles are differentiated by their trabeculation.

LV =left ventricle; LA=Ileft atrium; VSD =ventricular septal defect; RV =right ventricle; RA
=right atrium.
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Fig. 5. Two-dimensional echocardiogram of Case 1.
A short-axis view from the left sternal border in the second intercostal space is shown. A markedly

dilated ascending aorta and a narrow main pulmonary artery are represented.

Ao=ascending aorta, PA=main pulmonary artery, RA=right atrium.
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Fig. 7. Coronary arteriograms in Case 1.
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Fig. 8. Right and left ventriculograms in Case 1.
The right and left ventriculograms reveal double outlet right ventricle (S, D, L) and pulmonary
stenosis with severe aortic insufficiency. Abbreviations: see previous figures.

Fig. 9. A comparison between the coronal reconstruction image by X-ray CT at the mid
portion of the heart (left) and the right ventriculogram (P-A view) (right).

The X-ray CT image clarifies the spatial interrelationship of each cardiac chambers, ven-
tricular septal defect and great arteries as the right ventriculogram. Abbreviations: see previous figures.
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Fig. 10. Phonocardiogram of Case 2.

A systolic ejection murmur with the maximal
intensity over the left sternal border in the first
intercostal space (Levine 3/6) is represented. The
second heart sound is single.

L=100 Hz; M=200 Hz; H=400 Hz; S1=first
heart sound; S2=second heart sound; SM =systolic
murmur.

Fig. 11. Chest roentgenogram of Case 2.

The pulmonary vascular markings are decreased.
The left superior cardiac border is protruded due to
the ascending aorta. The cardiac silhouette is deviated
to the right.
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Fig. 12. Electrocardiogram of Case 2.
The frontal QRS axis is 90° and the presence of delta wave in the initiation of QRS complex re-
presents WPW syndrome.
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Fig. 13. Two-dimensional echocardiogram of Case 2 (four-chamber view from the right
sternal border at the fourth intercostal space).

A common ventricle with a left ventricular component in the left side and a right ventricular com-
ponent in the right side is represented. A rudimentary interventricular septum can be detected.
The right-sided atrio-ventricular valve is comfirmed as tricuspid valve and the left-sided one as
mitral valve.

RV =right side of the common ventricle; LV =left side of the common ventricle; RA =right atrium;
LA =left atrium.
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Fig. 15. Dynamic CT images of Case 2.

Compared to the image before the intravenous injection of contrast medium (pre), in the image
10 sec after the injection (10s) the left-sided superior vena cava (SVC), right atrium (RA) and then
right side of common ventricle (RV) are enhanced. A possible drainage of superior vena cava into
the coronary sinus can be predicted. In the image 20 seconds after the injection (20s) the common

ventricle is fully opacified and a rudimentary interventricular septum can be revealed (arrow). The
left atrium (LLA) is opacified 30 seconds (30s) after injection.

LV =left side of common ventricle; Ao=descending aorta.
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Fig. 16. Left ventriculograms in Case 2.
The left ventriculography reveals single ventricle with /-malposition of the great arteries (Van

Praagh III-C) and pulmonary stenosis.

BB~ X #it CT i

Lat. view

rt. PA=right pulmonary artery; lt.PA=left pulmonary artery; PV=pulmonary valve; Ao=aorta;
RV =right side of common ventricle; LV=left side of common ventricle.
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