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Summary

To evaluate the applicability of two-dimensional echocardiography to the determination of right
ventricular (RV) morphology, 26 consecutive patients of three groups (control, RV volume overload and
RV pressure overload) were studied. Biplane two-dimensional echocardiograms perpendicular to each
other were obtained from the apical approach. The echocardiographic RV volume was calculated by
applying Simpson’s rule and this was considered to be the RV body volume without the RV outflow
tract volume because the ultrasound beam crossed the RV inflow tract. The echocardiographic RV
dimensions of the long-axis and short-axis were also measured in each view. These volumes and
dimensions were compared with the angiographic RV total volumes calculated by applying Simpson’s
rule, and they were also compared in each group.

There was a good correlation between the echocardiographic RV body volumes and the angio-
graphic RV total volumes (r=0.93 at end-diastole, 0.85 at end-systole). These correlation coefficients
were much better than those betweeen the echocardiographic RV dimensions and the angiographic
RV total volumes. Further, calculation of RV body volumes by echocardiography was most useful to
distinguish control patients from those with RV volume overload (p<0.001). There was no significant
difference of the dimensions of the long axis in each group. It was thought that the right ventricle did
not expand on the direction of the long axis, and non-uniform progress of RV enlargement was sus-
pected depending on RV volume overload.

The ratio of the RV outflow tract volumes to the RV body volumes obtained by RV angiography
using Graham’s rule was higher in patients with RV volume overload compared with the control pa-
tients. It was thought this factor limited the accuracy of estimating the total right ventricle by visualizing
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RV body only by echocardiography. Therefore, if it was possible to visualize the RV outflow tract by
echocardiography, the right ventricle would be estimated more exactly.
We conclude that the RV morphology and volume can be estimated by two-dimensional echo-

cardiography and it is of value in clinical practice.
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Fig. 1. Biplane two-dimensional echocardiograms which are perpendicular to each other

from the apical approach.
(a) first view, (b) second view.

LV =left ventricle; RV=right ventricle; RA=right atrium.
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Fig. 2. The method of measuring the dimensions of the right ventricle in the first and

second views.
A=long axis; B=short aixs.
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Fig. 3. Echocardiographic (Echo) right ventricular body volumes plotted against angio-
graphic (Angio) right ventricular total volumes at end-diastole and end-systole.

The correlation coefficient (r) between the echocardiographic and angiographic right ventricular
volumes is 0.93 at end-diastole and 0.85 at end-systole. There is a good correlation among them,
although the echocardiography underestimates the angiographic right ventricular volume because
the latter is determined excluding the right ventricular outflow tract volume.
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Fig. 4. Echocardiographic right ventricular
body volumes in each group.

The right ventricular volume overload group show
a significantly high right ventricular body volume
compared with the control group (p<0.001).
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Fig. 5. Echocardiographic (Echo) right ventri-
cular dimensions of the long axis plotted
against angiographic (Angio) right ventricular
total volumes.

The correlation coefficient (r) between the echo-
cardiographic right ventricular dimensions of the
long axis and the angiographic right ventricular total
volume is 0.43. There is a poor correlation among
them.
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Fig. 6. Echocardiographic right ventricular di-

mensions of the long axis in each group.
There is no significant difference of right ventri-

cular dimensions of the long axis in each group.
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Fig. 7. Echocardiographic (Echo) right ventricular dimensions of the short axis plotted
against angiographic (Angio) right ventricular total volumes in the first and second views.

The correlation coefficient (r) between the echocardiographic right ventricular dimensions of the
short axis and the angiographic right ventricular total volumes is 0.62 in the first view and 0.81 in
the second view. There is a fairly good correlation among them.
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Fig. 8. Echocardiographic right ventricular dimensions of the short axis in each group.
The right ventricular volume overload group shows a significantly higher right ventricular dimensions
of the short axis than in the control group (p<0.025 in the first view and p<0.001 in the second view).
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sions of the short axis in the first view to those
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in the second view in each group.

There is no significant defference in each group.
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Fig. 10. The ratio of right ventricular outflow
tract volumes to right ventricular body volumes

The right ventricular volume overload group shows

a significant increase compared with the control

group (p<0.001).
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