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Summary
The purpose of this study was to investigate the potential usefulness of multiserial ECG-gated

computed tomography (CT) (GE CT/T 8800) for a quantitative assessment of left ventricular volume,
wall thickness and wall motion in 15 patients with coronary heart disease. In order to obtain ideal left
ventricular short-axis images, the gantry was leaned to the cephalad 15 degree with patients on the
right lateral position. Five ECG-gated scans (5.6 sec for one scan) were performed in each patient
with intravenous injection of contrast material (Urografin 76). Left ventricular volumes were com-
puted by a modified Simpson’s rule and segmental wall motion was analyzed at three levels (base,
papillary muscle and apex) by tracing the endocardial outline at end-diastole and end-systole.

Left ventricular systolic and diastolic volumes (LVSV, LVDV) had a good correlation with those
measured by left ventriculography (LVG) (r=0.75 and 0.66). Wall thickness of the interventricular
septum and left ventricular posterior wall obtained by CT was correlated with those by M-mode echo-
cardiography (r=0.82 and 0.71).

Comparative analysis of segmental wall motion by CT, two-dimensional (2 D) echocardiography
andleft ventriculography was done. The 2D echocardiographic segments with normal and abnormal
wall motion were accurately identified by CT, best at the papillary muscle level (91%), and less at
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the base (71%) and the apex (73%). Similarly, 859 of left ventriculographic segments could be detected

by CT.

In conclusion, ECG-gated computed tomography proved to be a useful method for evaluating

left ventricular function in coronary heart disease.
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Fig. 1. Conventional ECG-gated CT images at the level of papillary muscles recorded

from a patient on the supine position.

Note that the left ventricular cross sectional image is not aligned to the short axis and is represented
as an oval shape, and the left ventricular posterior wall can not be visualized.
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Fig. 2. A diagram showing the cardiac position
in reference to three spatial axes when a patient
is on the supine position.
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Fig. 3. A diagram showing projected figures
on the frontal and sagittal planes when a
patient lies on the right.

Having rotated in a 90 degree arc, the frontal plane
holds on a previous sagittal plane position. This
diagram shows that a nearly ideal short-axis image
can be obtained if the gantry is leaned to the cephalad
15 degree with this position. However, oblique angle
on the sagittal plane cannot be still resolved.
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Fig. 4. Representative short-axis CT images of a patient with angina pectoris at end-diastole

and end-systole.

Nearly ideal short-axis images of the LV are obtained with high resolution. Both the interventricular

septum and posterior wall are clearly visualized.
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Fig. 5. A schematic diagram of left ventri-
cular segments on crcss sectional short axis
images at the level of mitral valve (base), papil-
lary muscle (mid) and apex.

AS=anterior septum; AW =anterior wall; LW=
lateral wall; PW=posterior wall; PS=posterior
septum.
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Fig. 6. Correlation between angiographic and
CT left ventricular volumes at end-systole and
end-diastole.

The regression lines are given by angiographic
volume=1.53 (end-diastolic volume by CT)—13.37
(r=0.75) and 1.14 (end-systolic volume by CT)+7.92
(r=0.66). Note that CT volumes underestimate
angiographic volumes.
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Fig. 7. Correlation between echocardiographic
and computed tomographic LV wall thickness.

Echocardiographic wall thickness=0.66 (wall thick-
ness by CT)+0.33 (r=0.82) (interventricular septum),
and 0.70 (wall thickness by CT)+0.26 (r=0.71)
(posterior wall).
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Correlation between Wall Motion Analysis
by Ultrasonic and Computed Tomographic Methods
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Fig. 8. Analysis of segmental wall motion by CT with reference to echocardiographic

and angiographic wall motion.

Note that echocardiographic wall motion is accurately identified best at the papillary muscle level

(mid) (91%).
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