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Summary

Changes of cardiac sectional areas in each cardiac phase were studied by obtaining electrocardio-
gram (Ecg) synchronized cardiac CT with a JEOL’s dynamic scanner which is a low-dosage X-ray
imaging system of the third generation. As a method of Ecg synchronized CT, there are 2 methods;
Ecg gating method and data sorting method. The latter one was used in the present study. By
carrying out 8-10 times scannings for 11 msec per one scan on the middle position of the left ventricle
and dividing each cardiac cycle every 40 msec, the reconstructed CT images in each cardiac phase
of the period of 120-160 msec were obtained (Fig. 1).

Total cardiac area and 4 regional cardiac areas in each CT image were calculated by setting up
cardiac position and window level (Fig. 3).

Three normal subjects, 8 patients with myocardial infarction and 3 patients with hyperkinetic heart
underwent this examination.

The maximum rate of changes of total cardiac area [(ED—ES)/ED] was largest in hyperkinetic
heart and smallest in myocardial infarction. Regarding maximum rate of change of regional cardiac
areas, the left posterior part was largest in normal subjects and hyperkinetic heart patients, however,
movement of the part almost coinciding with infarcted region was small in myocardial infarction (Fig. 8).
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Table 1. Outline of JEOL’s dynamic scanner

Scan time
Calculation time
CT number

Gray scale

Slice thickness

Picture element cell size
Window width

Window level

Skin X-ray dosis

Scan method

X-ray generator
Detector

ECG synchronization

5, 10, 20, 80 msec

Within 180 msec

—500 (Air)~0 (Water)~ +500 (Bone)
Matrix 160 x 160

16 levels

5, 10 mm

1.6x1.6, 2.7x2.7 mm

9 stages selectable

—500~ +500

Under 50 mrad/1 slice

X-ray microbeam scanning, 230° rotation
Flying spot X-ray generator, 140 KV, 7 mA
Crystal line detector, Nal

Possible
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Fig. 1. Data sorting method for Ecg synchronized cardiac CT.
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Fig. 2. An example of changes of cardiac CT images in each cardiac phase by data sorting
method (U. G., 44 y., normal male).
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Fig. 3. Cardiac position and four cardiac re-
gions and measurement method.

RA =right atrium; RV =right ventricle; LA=left
atrium; LV =left ventricle; DAo=descending aorta.
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Fig. 4. Changes of total and regional cardiac
areas in normal subject (H. Y., 31 y., male).
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Fig. 5. Changes of total and regional cardiac
areas in antero-septal infarction (R.A., 49y.,
male).

The left anterior region shows paradoxical move-
ment.
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Fig. 6. Changes of total and regional cardiac
areas in infero-posterior infarction (N.S., 43 y.,
male).
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Fig. 7. Changes of total and regional cardiac
areas in hyperkinetic heart (severe anemia) (K. H.,
55 y., male).
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Fig. 8. Maximum rate of changes of total and
regional cardiac area (end-diastole —end-systole/
end-diastole).

- =anterior infarction; (¢)=posterior infarction;
—2.2% =a case of paradoxical movement; LA =left
anterior; LP=left posterior; RA=right anterior;
RP=right posterior.
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