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Summary .

The applicability of two-dimensional echocardiography to left ventricular volume determination
was evaluated in 30 patients undergoing routine single-plane left ventricular cineangiography.

Two-dimensional echocardiographic recordings were obtained in three different views, that were
LAO equivalent view, RAO equivalent view and four chamber view, by placing the transducer at the
apex of the heart. In the LAO equivalent view the interventricular septum and posterior wall of the
left ventricle were transected, and in the RAO equivalent view anterior and inferior walls of the left
ventricle were transected, and the four chamber view displayed all four chambers of the heart. End-
diastolic and end-systolic left ventricular volumes (EDV and ESV) and ejection fraction (EF) calculated
from two-dimensional echocardiography with the area-length method and from quantitative cineangio-
graphy were compared.

Routine M-mode echocardiography was also performed to measure the short axis of the left ven-
tricle at end-diastole (Dd) and end-systole (Ds), and the long axis was indirectly estimated by the for-
mula Ld=0.97 Dd+3.8, Ls=1.1 DS+3.1. EDV, ESV and EF by M-mode echocardiography were
calculated according to the formula V=z/6 D2L, and compared with those by cineangiography.

There were good correlations between two-dimensional echocardiographic estimates by 3 different
views and cineangiographic estimates in EDV and ESV (r=0.89~0.98), but two-dimensional echocar-
diography remarkably underestimated left ventricular volume: for example, by RAO equivalent view,
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the regression equation was EDV-ECHO=0.52 EDV-ANGIO+26 (m/), and ESV-ECHO=0.55
ESV-ANGIO+6 (ml). There was a good correlation between two-dimensional echocardiographic
ejection fraction and angiographic ejection fraction (r=0.52~0.9), and among the three views RAQO
equivalent view showed the best correlation (r=0.91, EF-ECHO=0.95 EF-ANGIO+1).

Left ventricular volumes calculated by M-mode echocardiography showed a good correlation with
the angiographic estimates (r=0.94 for EDV and 0.87 for ESV) and M-mode echocardiography slightl)?
underestimated left ventricular volume: EDV-ECHO=0.84 EDV-ANGIO +10 (m/), ESV-ECHO =0.63
ESV-ANGIO+18 (ml). EF calculated by M-mode echocardiography correlated well (r=0.70) with
cineangiographic estimates, but differed from the line of identity.

There are several explanations for two-dimensional echocardiographic underestimation of EDV
and ESV. First, two-dimensional echocardiography images a slice which may not contain the true
long axis of the left ventricle. Secondly, the outline of the endocardium may be erroneously identified
because of the limitation of lateral resolution of the present echocardiographic equipment. Thirdly,
trabeculation and papillary muscles may play a role in narrowing the ventricular cavity.

We conclude that two-dimensional echocardiography is a useful method for evaluating EF, but

is not reliable for estimating left ventricular volume.
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%M % RAO equivalent view & L7-? (Fig. 1).
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Fig. 1. Three tomographic planes obtained with the transducer placed at apex of the

heart.

LAO: LAO equivalent view (in this section the beam transects the aortic valve, left atrium,
interventricular septum, and posterior wall of the left ventricle). RAO: RAO equivalent view (in
this section the beam transects the left atrium, anterior and inferior walls of the left ventricle).
Four Chamber: Four Chamber view (in this section all four chambers are demonstrated).

LA =left atrium; AO=aorta; LV =left ventricle; RV=right ventricle; RA=right atrium.
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Fig. 2. End-diastclic (EDV) and end-systolic (ESV) volumes determined by two-dimen-
sional echocardiography LAO equivalent view compared with cineangiography.
The regression equation is y=0.56x+20 (r=0.92) for EDV and y=0.57x+12 (r=0.93) for ESV.
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Fig. 3. End-diastolic (EDV) and end-systolic (ESV) volumes determined by two-dimen-
sional echocardiography in RAO equivalent view compared with cineangiography.
The regression equation is y=0.52x+26 (r=0.89) for EDV, and y=0.55x+6 (r=0.98) for ESV.
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Fig. 4. End-diastolic (EDV) and end-systolic (ESV) volumes determined by two-dimen-
sional echocardiography in four chamber view compared with cineangiography.
The regression equation is y=0.52x+17 (r=0.94) for EDV, and y=0.52x+28 (r=0.91) for ESV.
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Fig. 5. Relationship of left ventricular ejection fraction determined by three different
views of two-dimensional echocardiography compared with cineangiography.
A: EF is calculated from LAO equivalent view. Regression equation is y=0.79x+10 (r=0.85).
B: EF is calculated from RAO equivalent view. Regression equation is y=0.95x+1 (r=0.91).
C: EF is calculated from four chamber view. Regression equation is y=0.39x+21 (r=0.52).
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Fig. 6. End-diastolic volume (EDV), end-systolic volume (ESV) and ejection fraction (EF)
determined by M-mode echocardiography compared with cineangiography.
Regression equation is y=0.84x+10 (r=0.95) for EDV, y=0.63x+18 (r=0.92) for ESV, and

y=0.47x+35 (r=0.70) for EF.
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