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Summary

Two-dimensional echocardiography and cineangiography were performed in 30 patients with vari-
ous heart disease to evaluate the applicability of apex echocardiography to the left ventricular volume
and ejection fraction. We recorded the apical long axis view and parasternal long axis view by sector
scan, phased array, two-dimensional echocardiography. Kennedy’s modified area-length method was
used to calculate the left ventricular volume from the apical long axis view and cineangiogram. Good
correlations were found between echocardiographic and cineangiographic left ventricular volumes (r=
0.01 for end-diastolic volume and r=0.91 for end-systolic volume). A good correlation was also found
between echocardiographic ejection fraction and cineangiographic ejection fraction (r=0.87), even in
patients with left ventricular asynergy. However, apical long axis view underestimated left ventricu-
lar volume because of the underestimation of the minor axis of the left ventricle. Left ventricular
volume calculated by Kennedy’s formula, from the long axis length of the apical long axis view and short
axis length of the parasternal long axis view, correlated well with that of cineangiogram (left ventricu-
lar volume at end-diastole: r=0.89, ejection fraction: r=0.78), and underestimation of left ventricular
volume from the apical long axis view was corrected by this method.
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Table 1. Patient population

Total patients studied 30
Diagnosis
Coronary artery disease 19
with abnormal wall motion 8/19
Valvular heart disease 2

Congenital heart disease
Hypertrophic cardiomyopathy
Congestive cardiomyopathy
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Fig. 1. Measurement of left ventricular volume by the apical long axis view.
Original tracing is on the upper panel, and diagramatic representation on the lower panel. LV=
left ventricle; AO=aorta; LA=Ileft atrium; V=left ventricular volume calculated from Kennedy’s
method; D =short axis; L=Ilongest measured length; A=planimetered area of the left ventricle.
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Fig. 2. Two-dimensional echocardiogram of the parasternal long axis view is on the up-
per panel, and M-mode echocardiogram of the left ventricle obtained from parasternal
long aixs view on the lower panel.

IVS =interventricular septum; LVPW =left ventricular posterior wall.
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Fig. 3. Comparison of end-diastolic volume
determined from apex echocardiography and
cineangiography.

Solid line indicates the regression equation and
dotted line the line of identity.
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Fig. 4. Comparison of end-systolic volume de-
termined from apex echocardiography and cine-
angiography.

ESV =end-systolic volume.
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Fig. 5. Comparison of ejection fraction deter-
mined from apex echocardiography and cine-
angiography.

EF =ejection fraction.
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Fig. 6. Comparison of end-diastolic long axis length (left panel) and end-diastolic short
axis length (right panel) determined from apex echocardiography and cineangiography.
Ld=long axis length at end-diastole; Sd=short axis length at end-diastole.
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Fig. 7. Comparison of end-diastolic volume de-
termined from biplane echocardiography and
cineangiography.

Echo=biplane echocardiography.
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Fig. 8. Comparison of ejection fraction deter-
mined from biplane echocardiography and cine-
angiography.
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Fig. 9. Two-dimensional echogram from the arrangement of the fine silk thread.

Each thread is separated by 2 cm.
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