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Problems in left ventri-
cular volume estimation

B in left ventricular
volume overload
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Summary

M-mode echocardiography, two-dimensional echocardiography and cineangiography were per-
formed in 7 patients with left ventricular volume overload (4 with chronic mitral regurgitation and 3
with chronic aortic regurgitation; NYHA class 2-3) to study the problems in estimation of left ventri-
cular volume. Instantaneous left ventricular volume by M-mode echocardiography was overestimated
than that of cineangiography. Cineangiograms showed that the ratio of the short to long axis of the
left ventricle was beyond 0.6 in 6 of 7 cases. Two-dimensional echocardiography revealed that the
interventricular septum protruded to the right ventricle in 6 of 7 cases and that the transverse area
of the left ventricle showed ellipsoidal configulation with the long axis in antero-posterior direction.
It is necessary to examine the left ventricular shape using two-dimensional echocardiography to evaluate
left ventricular volume obtained by M-mode echocardiography, because the ultrasound beam may
transmit the left ventricle in oblique direction or shape abnormality may occur in the left ventricle of
volume overload.
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Fig. 1. Methods of measurement and calcula-
tion.
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Fig. 2. A case of Group 1.

Left ventricular echogram from a patient with mitral regurgitation due to mitral valve prolapse.
Top: M mode echogram, bottom left: longitudinal section in diastole, bottom right: transverse section
showing nearly normal configulation in end-diastole. LV =left ventricle; IVS=interventricular
septum; PW=left ventricular posterior wall; AO=aortic root; LA =left atrium.
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Fig. 3. A case of Group 2.

Left ventricular echogram from a patient with mitral regurgitation due to ruptured chordae ten-
dineae. Top: M-mode echogam, bottom left : longitudinal section in end-diastole, bottom right :

transverse section showing ellipsoidal configuration of left ventricle in end-diastole. PCG =pho-

nocardiogram.
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Fig. 4. A case of Group 2.

Left ventricular echogram from a patient with aortic regurgitation. 'Top: M-mode echogram,

bottom left: longitudinal section in end-diastole, bottom right: transverse section of the left ventricle

showing ellipsoidal configulation in end-diastole.
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Fig. 5. Correlation between the echocardio-
graphic instantaneous left ventricular volume
(D? formula) and the cineangiographic instantane-
ous left ventricular volume.

Open circle, open triangle: Group 1, closed circle,
closed triangle: Group 2.
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Fig. 6. Correlation between the echocardio-

graphic instantaneous left ventricular volume

(Gibson’s formula) and the cineangiographic in-

stantaneous left ventricular volume.
Abbreviations as before.
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Fig. 7. Parameters of the left ventricle by two
dimensional echocardiography and cineangio-

graphy.
Abbreviations as before. Shaded area indicates
normal range.
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Fig. 8. Schematic diagram showing the assumptive factors to effect the echocardiographic
shape change in left ventricular volume overload.
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