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Summary

We attempted the standarization for echocardiographic measurements of left ventricular dimension
and volume.
1. Measurement of left ventricular dimension

Study was performed in 34 patients. Long and short axis views of the left ventricle (LV) were
obtained by two-dimensional echocardiography (2D) from the 3rd, 4th and 5th intercostal spaces (ICS).
M-mode echocardiograms (IM-mode) were also obtained to measure LV dimension, observing the short
axis view. The M-mode beam angle of incidence to the septum determined in 2D long axis view was
greater from the lower ICS than from the upper ICS. So, the measurements of LV dimension from
the lower ICS were longer than those from the upper ICS. The most reproducible way to measure LV
dimension was M-mode, observing the 2D short axis view. We conclude that LV dimension measure-
ment should be performed with M-mode from the upper ICS, guided by the short axis view of 2D.

We suggest that the onset of QRS for end-diastole and the onset of the 2nd heart sound for end-
systole were utilized as the preferable timing of measurements of the LV dimension.
2. Determination of left ventricular volume

LV volume obtained by 2D and M-mode was compared with that by cineangiography in 30 pa-
tients without asynergy and 16 patients with old myocardial infarction.

2D recordings from the apex of the heart included LAO equivalent view, RAO equivalent view and
four chamber view. End-diastolic and end-systolic left ventricular volumes (EDV and ESV), and ejection
fraction (EF) by 2D were compared with those by cineangiography.

Although EDV and ESV estimates by two methods were correlated significantly in cases with or
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without asynergy, LV volume by 2D was underestimated by 70%,. EF by two methods correlated well

and was nearly identical.

Left ventricular dimensions at end-diastole (Dd) and end-systole (Ds) were measured by M-mode,
and EDV, ESV and EF were estimated and compared with those by cineangiography.

LV volumes and EF estimated by M-mode were correlated well with those by cineangiography in
cases without asynergy, but were correlated poorly in cases with asynergy.

We conclude that LV performance can be evaluated more qualitatively by 2-D, and more quanti-

tatively by M-mode.
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Fig. 1. Long axis and short axis views of 2D from the 3rd (31.), 4th (4+L) and 5th (5L) inter-

costal spaces.

M-mode beams for measurements of left ventricular dimension are shown by white lines.
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Fig. 2. M-mode echocardiograms from the different transducer positions.
3L, 4L, S5L=the 3rd, 4th and 5th left intercostal space.

Table 1. Posture of patient for adequate re-

cording

Posture No. of Cases
Lateral > Supine 40 (60%)
Lateral =Supine 25 (38%)
Lateral < Supine 1 (2%)

Table 2. Position of the transducer for adequate

recording
Position No. of Cases
2L 3 (5%
3L 35 (53%
4L 24 (36%,)
SL 4+ (6%
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Fig.3. Beam angle of incidence to the interventricular septum for the recording of the
M-mode echocardiogram in the long axis view.
0 : angle of incidence to the septum.
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Fig. 4. Distribution of ultrasonic beam angles of
incidence (8) in the different transducer posit-
ions.

The frequency of cases with adequate beam angle
of incidence (<10°) is the highest when the transducer
is placed at the 3rd intercostal space (3L).
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Fig.5. Difference in the measurements of left
ventricular end-diastolic dimension (Dd) by the
transducer positions.

The differences of Dd from two transducer positions
are shown. The values corrected by the angle of
incidence are also shown on the right side of each
column.

Left: 4L minus 3L, right: 5L minus 3L.
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Fig. 6. Comparison of directly measured Dd and corrected Dd by the beam angle of in-

cidence (0).

The corrected values are obtained from directly measured Dd multiplied by cos 0.

0 : angle of incidence.
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Fig. 7A. Comparison of Dd measured by M-mode and 2D echocardiograms.
7B. Differences in Dd measured by M-mode and 2D echocardiograms.
The dotted lines show 109, line from the identity.
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Fig. 8. Distribution of differences in Dd and Ds by the timing for measurements.
Left: The difference between Dd measured at the peak of the R wave of ECG [Dd(R)] and that at
the onset of QRS [Dd(Q)] is shown.

Right: The difference between Ds at the 2nd heart sound [Ds(S,)] and the smallest left ventricular
dimension [Ds(min)] is also shown.
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Fig. 9. Inter- and intra-examiner variation in the measurement of Dd.

Five examiners (A~E) recorded M-mode echocardiograms of the same patient without observing
2D echocardiograms (I), by observing long axis 2D echocardiograms (I1I) and by observing short
axis 2D echocardiograms (III). The inter- and intra-examiner variations of Dd measurement are
the smallest by M-mode echocardiograms with short axis 2D echocardiograms.
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Fig. 10.

Inter-observer variation in the measurement of Dd.

Inter-observer variations are smaller in good recordings (I~V) than in poor recordings (VI~X).
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LAO

Fig. 11. Three tomographic planes obtained with the transducer placed at the apex of
the heart.

LAO: LAO equivalent view; in this section the beam transects the aortic valve, left atrium,
interventricular septum, posterior wall of the left ventricle (LV).

FC: Four chamber view; in this section all four chambers are demosntrated.

RAO: RAO equivalent view; in this section the beam transects the left atrium, anterior and in-
ferior walls of the left ventricle.

LA=left atrium; AO=aorta; LV=left ventricle; RV=right ventricle; RA=right atrium,
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Fig. 12, Comparison of end-diastolic left ventricular volume (EDV) determined by 2D
echocardiograms and that by cineangiography in cases without abnormal wall motion.
Good correlations are obtained, but each 2D echocardiographic measurement underestimates EDV.
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Fig. 13. Comparison of ejection fraction (EF) determined by 2D echocardiograms and that
by cineangiography in cases without abnormal wall motion.
Correlations are good except in EF by four chamber view.
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Fig. 14. Relationship of EDV, end-systolic left ventricular volume (ESV) and EF deter-
mined by M-mode and cineangiography in cases without abnormal wall metion.
M-mode echocardiographic measurements underestimate slightly EDV and ESV.

Table 3. Rate in detecting abnormal wall mo-
tion by three apical views of 2D
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Fig. 15. Relationship of EDV, ESV and EF determined by RAO equivalent view of 2D
echocardiograms and cineangiography in cases with asynergy.
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Fig. 16. Relationship of EDV, ESV and EF determined by M-mode echocardiograms and

cineangiography in cases with asynergy.
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