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Summary

The cardiac motion in patients with myocardial infarction was analyzed by the ECG-synchronized
computed tomography (CT). For ECG synchronization, the ECG gating method and the data sorting
method were used. By the ECG gating method, the gated cardiac images during 0.1 msec intervals
at end-diastolic and the end-systolic phases were obtained. By the data sorting method, phasic CT
images were reconstructed retrospectively by selecting appropriate data from a series of consecutive

scans taken with simultaneous continuous ECG recordings.

Six normal subjects and eight patients with myocardial infarction were studied by the ECG gating
method, and 14 normal subjects and 25 patients with myocardial infarction were studied by the data
sorting method. The end-diastolic and the end-systolic pictures at mid left ventricular level were
superimposed and the cardiac borders were traced for the analysis (Fig. 4). Then the cardiac cross-
sectional areas at each cardiac phase (40 msec) were calculated, and a cardiac area curve was obtained
by plotting them consecutively. The cross-sectional images were divided into right anterior, right pos-
terior, left anterior and left posterior segments. Cardiac area curves of the each segment were also ob-
tained for further analysis. From these curves, the changing ratio of cardiac areas (maximum area—
minimum area/maximum area) and the maximum area velocity in systole and diastole were calculated.

On the images and the cardiac area curves in myocardial infarction patients, abnormal myocardial
movements such as partial akinesis, hypokinesis or paradoxical movement were apparent and the area
of abnormal motions corresponded well with the location of infarction determined by ECG, RI scan-
ning and angiography. A decrease of the changing ratio and the velocity in the infarction area were
shown (Fig. 6, 7) and the functional disturbances were suggested during not only systole but diastole
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also.

This technique was found to be 2 useful noninvasive method for detecting abnormal wall motion
in myocardial infarctions. Furthermore, a series of CT images of each cardiac cycle on the TV screen
was taken on 16 mm cine films for visualization of cardiac movement and it was very helpful for

dynamic observation.
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Fig. 1. Data sorting method for ECG-synchronized CT (upper) and a series of CT images
during a cardiac cycle by data sorting method (lower) (normal case, 31 y. male; R-R=

1,120 msec. n=28).
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Fig. 2. Measurement methods (left), and cardiac area curves in a normal subject (right).
RV =right ventricle; RA=right atrium; LV=left ventricle.
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Fig.3. CT pictures and image tracings at end-systole (ES) and end-diastole (ED) in

normal subjects.
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CT images of Myocardial Infarction
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Fig. 4. Image tracings at end-systole and end-diastole by the data sorting method and
the ECG gating method (*) in myocardial infarctions.
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Fig.5. Changes of total and regional cardiac
areas in anteroseptal infarction (K.A., 46 y. male).

The left anterior part shows marked paradoxical
movement.
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Fig. 6. Changing ratio of total and regional
cardiac areas.
A_A __ maximum area—minimum area
AD
LA=left anterior part; LP=Ileft posterior part.
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Fig.7. Maximum area velocity in systole and
diastole.
LA=left anterior part; LP=Ileft posterior part.
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