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Summary

A new method for the calculation of right ventricular volume in children by two-dimensional
echocardiography (2-DE) was presented.

The study material consists of 19 cases with various congenital heart diseases (Table 1) aged from
7 months to 12 years with mean age of 5 years 1 month. The right ventricular (RV) volume measured
by 2-DE was compared with that by biplane cineangiography. The echo planes used for this method
were the apical four-chamber view and subxiphoid right anterior oblique (RAO) equivalent view
(Fig. 1). Since the sinus portion of the RV is viewed by the apical four-chamber view and the RAO
view, both of which are almost perpendicular to each other, this portion was calculated by biplane
Simpson’s rule method with the tricuspid orifice as a base (method 1), or by biplane area-length method
(method 2). The outflow portion was calculated by the single plane area-length method. The RV volume
was the sum of these two portions (Fig. 2). The third method (method 3) was made by single plane
area-length method, in which the RV volume was calculated by the apical four-chamber view alone.

Result: RV enddiastolic volumes, by three different methods using 2-DE, were about half the
volumes by cineangiography. The slope of the regression equation was 0.46 in method 1, 0.46 in method
2 and 0.50 in method 3, and the correlation coefficients were 0.82, 0.81 and 0.50, respectively (Figs.
3, 4 & 5). The slope for the RV endsystolic volume was 0.51 in method 1, 0.56 in method 2 and
0.24 in method 3, and the correlation coefficients were 0.72, 0.69 and 0.32, respectively (Fig. 6). For
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the RV ejection fraction (EF), the values by the 2-DE method were correlated to the angiographic
values with the approximately same slope, though the coefficients were not so high (Fig. 7).
Comments: RVEDV is estimated by the 2-DE method using the RAO view and apical four-
chamber view with fairly good accuracy. The accuracy of RVESV and RVEF was not so good, and
the usefulness is limited. The interexaminer’s difference was small by on-going study (Fig. 8). Thus,
this method is fairly useful in estimating RV volume parameters and in follow-up on patients’ condition.
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Table 1. Materials*

Ventricular septal defect 6
5 (3: postop)
3 (1: postop)

Transposition of great arteries
Tetralogy of Fallot

Primary myocardial disease 1
Endocardial fibroelastosis 1
Atrial septal defect 1
AV block 1
Functional murmur 1
Total 19

* 7 months~12 years, mean age: 5y and 1 m.
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Fig. 1. Echo planes used for the measurement of right ventricular (RV) volume.

The apical four-chamber views (on the left column) and RAO equivalent views (on the right
column) are used for the measurement of right ventricular volume. The upper echogram are recorded
at enddiastole determined by the R wave of ECG and the lower are recorded at endsystole at the time
when the area is smallest. Broken lines in these views show the endocardial echo.
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Fig. 2. Method for calculation of RV volume.

The RV area is separated into two portions. The
sinus portion is viewed on the RAO view and 4-cham-
ber view, which are perpendicular to each other.
Cross-section of the sinus is assumed as a half of
the ellipsoid. The center is on the line between the
apex and the mid portion of the tricuspid orifice on
the RAO view. One axis of the ellipsoid is twice that
from the lower border of RV echo to the mid line. On
the 4-chamber view, the other is the axis from the
septum to free wall along the lines parallel to the
tricuspid ring. RV volume is measured as the sum of
RV sinus portion volume calculated by biplane
Simpson’s rule and RV outflow portion volume
calculated by area-length method.
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Fig. 3. Comparison of RVEDV measured by
2-DE (UCT) and cineangiography.

RV sinus portion is measured by Simpson’s rule
and RV outflow portion is measured by area-length
method.
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Fig. 4. Comparison of RVEDV measured by
2-DE (UCT) and cineangiography.

RV sinus portion is measured by area-length
method and RV outflow portion again by area-
length method.
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Fig. 5. A comparison of RVEDV measured by
2-DE (UCT) and cineangiography.

RVEDV is obtained using 4-chamber view alone
by area-length method. There is a poor correlation
between the two.
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Fig. 6. Comparisons of RVESV measured by 2-DE (UCT) and cineangiography.

Upper panel; RV sinus portion:

Middle panel; RV sinus portion:

Lower panel; RV sinus portion:

Simpson’s method, RV outflow portion: area-length method.
area-length method, RV outflow portion: area-length method.
area-length method by using 4 chamber view alone.
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Fig. 7. Comparisons of RVEF calculated by 2-DE (UCT) and cineangiography.
Upper panel; RV sinus portion: Simpson’s method, RV outflow portion: area-length method.
Middle panel; RV sinus portion: area-length method, RV outflow portion: area-length method.
Lower panel; RV sinus portion: area-length method by using 4 chamber view alone.
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Fig. 8. Difference in calculated RV volume between examiner A and B.
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Table 2. Correlation coefficient (2-DE vs angio-
method)

RVEDV RVESV RVEF
n=19 n=15 n=15 .

2 views
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