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Summary

Computed tomographic (CT) studies of the cardiovascular system were performed on 850 cases
at our institute during the last five years. The aorta was clearly demonstrated by CT from the aortic
root to the bifurcation of the iliac artery, and in most cases the main aortic branches including the coro-
nary, brachiocephalic, common carotid, subclavian, celiac, superior mesenteric, renal and iliac arteries
were satisfactorily evaluated (Fig. 1-3). Therefore CT renders us encouraging to detect the abnormality
of these arteries.

This paper described the CT findings of congenital anomalies of the great vessels in 14 patients
with 16 anomalies including two cases of I-corrected transposition of the great vessels, two of double
aortic arch, one of aneurysm of the sinus of Valsalva, six of patent ductus arteriosus (PDA) and five
of right-sided descending aorta, two of which had double aortic arch aforementioned and the
remainding three had dextrocardia. The diagnosis of these abnormalities except for PDA were
made only by CT. For instance, l-corrected transposition of the great vessels was diagnosed easily
by observing the side-to-side relationship of the great vessels, the aorta is situated to the left and
anterior to the pulmonary artery. In the case of double aortic arch, not only the left and right aortic
arch, but also the degree of narrowing as well as compression of the trachea and esophagus were well
evaluated. The diagnosis of aneurysm of the sinus of Valsalva was made by the characteristically marked
dilatation of the aorta at the level of sinus of Valsalva on CT. Only in one case of PDA, the ductus
connecting the descending aorta to the left pulmonary artery was demonstrated by CT.

Plain CT was well tolerable, but enhanced CT was much more informative to detect cardiovascu-
lar abnormalities, and moreover, dynamic CT was rewarding in the detailed evaluation of blood
flow in the cardiovascular system.
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Fig. 1. Plain CT images of the normal aorta and its branches.

These plain CT scans are obtained from the levels of the upper mediastinum to the aortic root.
Normal structures of the aorta and its branches are shown.

AAr=aortic arch; AA=ascending aorta; DA=descending aorta; PA=pulmonary artery; RA=
right atrium; LA=left atrium; RVOT =right ventricular outflow tract.
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Fig. 2

Fig. 3
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Fig. 2. Normal coronary arteries by enhanced CT.
The left anterior descending and left circumflex coronary arteries are shown in enhanced C'T images
at the level of the sinus of Valsalva.

Fig. 3. Enhanced CT images of the normal abdominal aorta.

The branches of the abdominal aorta including celiac artery (CA), superior mesenteric artery (SMA),
right renal artery (rReA) and left renal artery (/ReA) are shown.

SpA=splenic artery; HeA=hepatic artery; PotV=portal vein; SpV=splenic vein; [ ReV =left
renal vein; IVC=inferior vena cava.

Fig. 4. Dynamic scanning of the L-corrected transposition of the great vessels (51-year-
old male).

These figures show the dynamic CT scans at the level of bifurcation of the pulmonary artery. At
first, the superior vena cava (SVC) is enhanced (panel 1). About six seconds after injection of contrast
medium, the pulmonary arteries (PA) are enhanced (panel 2). Subsequently, about 12 seconds after
injection of contrast medium, the ascending aorta is visualized at the left and anterior to the main
pulmonary artery (panel 3).
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Fig. 6

Fig. 5. Enhanced CT images (a) and the schematic diagrams (b) of the L-corrected
transposition of the great vessels (the same patient as in Fig. 4).

These figures show the cardiovascular CT images from the levels of the aortic arch to the left
ventricle.

The ascending aorta (AA) is located at the left and anterior to the main pulmonary artery (PA)
(panel C). The AA is arising from the right ventricular outflow tract (RVOT), and the PA is situated
in the center of the heart (panels E and F).

Fig. 6. Posteroanterior chest radiograph and lateral esophogram (double aortic arch, 53-
year-old male).
Mediastinal widening and anterior bulging of the esophagus and trachea are shown.
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Fig. 7. Aortograms of the double aortic arch (the same patient as in Fig. 6).

The first branch of the ascending aorta is the left common carotid artery (left panel, right C). Right
subclavian (S) and right common carotid arteries (left C) branch off from the right aortic arch. The left
subclavian artery originates from a diverticulum of the descending aorta (right panel, S).

A =ascending aorta; DA=descending aorta;

Tr=trachea.
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Fig. 8. Enhanced CT images of the double aortic arch (the same patient as in Figs. 6 and 7).

Contrast enhanced CT images are recorded from the levels of the upper mediastinum to the
bifurcation of the pulmonary artery. The right aortic arch and the remain of the left aortic arch lying
to the posterior side of the trachea and esophagus are shown at the panel 3. The left common carotid
artery (a) is shown at the left side of ascending aorta (A) (panel 4, 1 cm lower than panel 3). The left
subclavian artery (a) arising from the lateral margin of the diverticulum which is the remain of the
left aortic arch at the panel 2 (1 cm higher than panel 3). The right subclavian and right common
carotid arteries are noted to the left side of the trachea and esophagus at the panel 1 (1 cm higher
than panel 2). The descending aorta is located to the right side of the spine in this case.

Tr=trachea; E=esophagus; V=vein; SVC=superior vena cava; Br=bronchus; PA =pulmonary
artery; a=artery; A=ascending aorta; DA=descending aorta.
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Fig. 9. CT images of an aneurysm of the
sinus of Valsalva (59-year-old male).

A marked dilatation of the aorta is shown only at
the level of the sinus of Valsalva (3). At the upper
level of the aortic root, the ascending aorta is almost
normal in size.

VAn=aneurysm of the sinus of Valsalva; LA=
left atrium; RA =right atrium; AA=ascending aorta;
RV =right ventricle; RVOT =right ventricular outflow
tract; SVC=superior vena cava; /[PA=left pulmonary
artery.
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Fig. 10. Enhanced CT of the patent ductus arteriosus (34-year-old female).

These figures show the enhanced CT images scanned every 4 mm interval from the levels of the
aortic arch to the bifurcation of the pulmonary artery. The ductus arteriosus (PDA) connecting the
descending aorta and the left pulmonary artery is demonstrated at the panels 2 to 7.
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Fig. 11. Dynamic scans of PDA (the same patient
as in Fig. 10).

1: About 6 sec after injection of contrast medium,
the pulmonary artery is enhanced, but the ascending
and descending aorta and ductus arteriosus are not
opacified.

2: About 12 sec after injection of contrast medium,
the ductus arteriosus is visualized at the same time
with the ascending and descending aorta.

3: About 24 sec after injection of contrast medium,
the ascending aorta, descending aorta and plumonary
artery are shown to be enhanced equally, demon-
strating the left-to-right shunt in PDA.
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