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Summary

X-ray computed tomography (CT) of the heart and great vessels was compared with cross-
sectional ultrasono-cardiotomography (UCT), which is useful for the analysis of cardiac structures
and their motions in real time, in 159 cases (13 of normal health, 45 of valvular disease, 32 of
ischemic heart disease, 8 of hypertention, 8 of pericardial effusion, 11 of shunt disease, 9 of aneurysm,
4 of primary myocardial disease, 7 of aortitis syndrome, and 22 others).

The aorta, vena cava, pulmonary artery, and artium were clearly shown on Ecg non-synchro-
nizing CT images. Although CT could not distinguish the myocardium from blood, each ventricle
or atrium was distinguished approximately from another one by the atrioventricular sulcus or
coronary sulcus.

Aortic dilatation, cardiac enlargement, calcification and pericardial effusion were clearly shown by
CT. In aortic aneurysm, UCT was better than CT in showing thrombus, while the latter could show
calcification more clearly than UCT. UCT could detect a smaller amount of pericardial effusion than
CT. For the analysis of cardiac motion by CT, it was necessary to use the Ecg synchronized method.
In patients with myocardial infarction, both cardiac images of CT and traces of the cardiac border
showed hypokinetic or paradoxical movement of the affected walls.

UCT and CT were thought to have mutual diagnostic aid in the field of cardiology.
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Fig. 1. CT-images at the level of the 2nd and 3rd intercostal spaces (30-year-old normal male).
The ascending aorta (AAo), descending aorta (DAo) and superior vena cava (SVC) are shown

clearly in the upper panel.
are shown in the lower panel.

In addition, the pulmonary trunk (PAt) and its branches (rPA, 1PA)
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Fig. 2. CT-image and short axis ultrasono-cardiotomogram at the 4th intercostal space

(30-year-old normal male).

The ascending aorta (AAo), right atrium (RA), left atrium (L A), and right ventricular outflow tract

(RVOT) are shown.
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Fig. 3. CT-image and short axis UCT at the 5th intercostal space (30-year-old normal male).
The cardiac structures at this level are not clearly shown by CT. The right ventricle (RV) is
distinguished approximately from the left ventricle (LV) by the anterior intraventricular sulcus, and
from right atrium (RA) by the coronary sulcus (CS).
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Fig. 4. CT and UCT from a 32-year-old female with aneurysm of the thoracic aorta.
Left upper panel shows CT-image at the 2nd i.c.s. and lower panel, at the 3rd i.c.s. Right

panel shows UCT at the 4th i.c.s.
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Fig. 5. CT and UCT from a 47-year-old female with mitral stenosis.
Upper panels are obtained at the 4th i.c.s. and lower panels, at the 5th i.c.s. The enlargement
of LA is shown at the level of 4th i.c.s.
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Fig. 6. CT and UCT at the level of 5th i.c.s. from a 32-year-old female with aortic insuf-
ficiency.
Cardiac enlargement is shown by the both methods.
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Fig. 7. CT at the level of 3th i.c.s. from a 48-
year-old female with aortitis syndrome.

The calcification is shown around the ascending
aortic wall.
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Fig. 8. CT at the level of 4th i.c.s. from a 69-
year-old male with calcific aortic stenosis.
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Fig. 9. CT at the level of 5th i.c.s. from a 47-
year-old female with massive pericardial effu-
sion.
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Fig. 10. CT and UCT from a 63-year-old male with abdominal aortic aneurysm
Thrombus echo is shown by UCT, but not shown by CT.
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CT and tracing of the cardiac border from a 59-year-old male with old extensive

anterior myocardial infarction and left ventricular aneurysm.

rrrrrr : cardiac border at end-systole and ——: cardiac border at end-diastole.

motion is shown.
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Table 1. CT and UCT findings of 159 persons

Diagnosis Number of CT findings UCT findings
patient
Normal 13
Valvular disease 45 Cardiac enlargement, valve calcification = Cardiac enlargement, wall thickness,
(5/45) Abnormal motion of valves
Ischemic heart 32 Abnormal motion, ventricular aneurysm Abnormal motion of septum and, or
disease free wall
Hypertention Cardiac enlargement Cardiac enlargement, wall thickness
Shunt disease 11 Cardiac enlargement, pulmonary vessels Cardiac dilatation, confirmation of
dilatation shunt used contrast medium
Pericardial effusion 8 Positive in 4 cases with massive peri- Positive in all
cardial effusion
PMD 4 Cadrdiac enlargement Cardiac enlargement, wall thickness
Aneurysm 9 Aortic dilatation, calcification (2/9) Aortic dilatation, thrombus (3/9)
Aortitis syndrome 7 Aortic dilatation (2/7) Changes of the aorta and valve
Calcification (3/7)
Others 22
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