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Summary

Electrocardiogram gated cardiac computed tomography (CT) was performed to evaluate the
usefulness in the measurement of left ventricular volume and left ventricular wall thickness in 25 patients;
five with angina pectoris, five with old myocardial infarction, eight with hypertrophic cardiomyopathy,
four with dilated cardiomyopathy, and three healthy men. The left ventricular volume was calculated
as the sum of the volume of each slice, which was area times thickness of the slice. The left ventricular
wall thickness was measured in reconstructed short-axis view at the level of the mitral valve and papil-
lary muscle. The left ventricular volume and left ventricular wall thickness determined by CT were
compared with that by left ventriculography (LVG), and that by two-dimensional echocardiography
(2DE), respectively.

The following results were obtained.

1. There were good relationships between left ventricular volume, end-diastolic volume, end-
systolic volume, ejection fraction by CT and those by LVG, but left ventricular volume by CT was
smaller by about 209 than that by LVG.

2. In the measurement of stroke volume, no relationship was recognized between CT and LVG.

3. Concerning the measurement of left ventricular wall thickness, more available figures were
obtained by CT than by 2DE, particularly at the apical region, lateral wall, and posterior wall. In
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the other segments of the left ventricle, CT was also more suitable for the measurement of the wall
thickness.

4. Interventricular septal thickness was correlated between reconstructed short-axis view of CT
(Y) and transverse view of CT (X), and the equations Y=0.66X+2.13 (r=0.79) at the mitral valve
level, and Y=0.56X+3.00 (r=0.81) at the papillary muscle level were obtained. Therefore, recon-
structed short-axis view should be used for the measurement of the left ventricular wall thickness not

to overestimate the thickness.
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Table 1. Subjects of study

Normal heart

Angina pectoris

Old myocardial infarction
Hypertrophic cardiomyopathy

S 0 Bt W

Congestive cardiomyopathy

Total 25
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1) Left ventricular wall thickness
1) CT

2) UCT
1
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7

Fig. 1. Methods of measurement of left ven-
tricular volume and left ventricular wall thick-
ness.

CT =computed tomography; LVG =left ventri-
culography; UCT =two-dimensional echocardiogra-
phy (2DE); S1, S2, ..., Sn=left ventricular arca in
cach transverse section.
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Fig. 2. Method of reconstruction of the short-axis view from the transverse view.

Nol: In the lower film, a marker is set in the long axis of the left venticle in the transverse view.
Upper film shows the long-axis view of the left ventricle. No. 2: In the upper film, a marker is set in
the long-axis view of the left ventricle at the mitral valve level. Lower film shows the marker position

in the transverse view. No. 3: Short-axis view at the mitral valve level is obtained in the upper film.
No. 4: Short-axis view at the papillary muscle level is obtained as well by means of upper method.
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Fig. 3. Correlation of left ventricular volume measured by CT with that by LVG.
EDV =end-diastolic volume; ESV =end-systolic volume; SV =stroke volume; EF =ejection frac-
tion; CT =computed tomography; LVG =left ventriculography.
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Table 2. Number of cases with the figures
available for measurement of left
ventricular wall thickness

LV segment

1 2 3 4 5 6 7 8 9
CTand 2DE 14 17 18 19 20 20 16 20 14
CT only 3 5 4 3 2 2 3 2 8
2 DE only 4 0 0 0 O O 3 0 O
neither 1 0 0 0 0 O O o0 o

CT=computed tomography; 2 DE=two-dimen-
sional echocardiography; LV =left ventricle.
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Fig. 4. Correlation of left ventricular wall thickness measured by CT and that by 2 DE.
Each left ventricular segment is shown in Fig. 2.
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Fig. 5. Correlation of interventricular septal thickness measured in transverse view with

that in reconstructed short-axis view by CT.
MYV =mitral valve; PM = papillary muscle.
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