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Summary

To establish the measurement method of right ventricular (RV) volume by two-dimensional (2-D)
echocardiography, a comparative study was performed in respect to the quantitative evaluations of the
RV areas or volumes obtained by biplane 2-D echographic and angiographic methods. At first, a pre-
liminary investigation was performed to define the optimum tracing of the endocardial surface on the
2-D echogram by using a fresh mongrel dog heart. It was revealed that the 2-D echographic views
of the ventricular surface contained some artifact echoes inside the true echo of the endocardium.
As aresult, the optimum line for tracing was considered to be in external margin of the echo which
seemed to represent the endocardium. This technique was then applied to 10 patients with con-
genital heart disease who were followed by cardiac catheterization. Ages ranged from 9 months to 5
years with an average of 2 years and 4 months. The RV was imaged by a subxiphoid approach. The
RV apex, pulmonary valve (PV) and mid-portion of the tricuspid valve were showed in a frontal view,
which allowed to measure the frontal RV area (f). In a sagittal plane, the RV wall and the PV were
imaged, and then the lateral area (/) and the RV long axis (d) were measured. From the biplane
cineangiography, the frontal RV area (f’), lateral area (I’), RV long axis (d’) and RV end-diastolic
volume (EDV) by arealength method were calculated. The f and / were correlated with the f’ (r=
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0.90) and with the I’ (r=0.86), respectively. However, the values by the echocardiographic measure-
ment were smaller than those by the cineangiographic ones. The f was also well correlated with the
RVEDV (r=0.94). The f.l/d, considered to represent a variable of echographic measurement of the
RV volume by area-length method, was well correlated with the RVEDV (r=0.84). Although there
are still some problems related to the imaging technique and sharpness of the echogram, further
improvement to establish a echocardiographic measurement of RV volume is expected with the
advance of the techniques.
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Fig. 1. Schema of the F-plane of the 2D echo.
The F-plane contains the right ventricular (RV)
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Fig. 2. Schema of the L-plane of the 2D echo.
The L-plane contains the RV wall and the pul-
monary valve.
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Fig. 3. Cross-section of the dog heart (left) and its 2D echogram (right).
A study using a fresh heart of a mongrel dog reveales that the 2-D echographic views of the ven-
tricular surface contain some artifact echoes inside the true echo of the endocardium.
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Table 1. Clinical diagnosis of 10 patients with
congenital heart diseases

Yrs &

Case months
Pulmonary stenosis (PS) 1 1y 8m
Tetralogy of Fallot (TF) 3 10m~5y Om

Ventricular septal defect (VSD) 6 9m~4y 6m

Total 10 2y 4m
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Fig. 4. The F-plane in a case with ventricular septal defect (one-year-old boy).

frontal

cranial

Fig. 5. The L-plane of the same patient as in Fig. 4.
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Fig. 6. The right ventriculograms of the same patient as in Figs. 4 and 5.

Left: frontal view, right: lateral view.

— 1268 —



f L roffficiz y=0.77x—2.2, r=0.90 &,
p<0.001 o B {HERE 2 B ohic (Fig. 7).
AEZ1 X Y/REL, Tabb T3 X IEE
FLBEACH 1. ZOREOVEDIF, Bl
LicZ &K, HHEoARI: F T KBiRELk
HWOEVHLICE VWA ZLZZLTHD, b
VE2id, ERAIDO [EEA LW O FEAT,
BEEOREBICIIEELTVWEZ L THS.

Lyl Loflicy y=042x+1.8, r=0.86 &,
p<0.002 oibigry R WEBEEGR BB o b h i
(Fig. 8). ZoX0ERAR I f OFELY b S
HIEER L - 728, =oREZ LB oEEAIC
IBREARL LV, L ogfilicid =RAHR
BolEr»EEhsZ LXEZ ORI,

f(echo)
4 r=0.90 o
P<LN.I0L o
2 o&°
o OO
. f'(ar)gio)
0 20 40 60 cm?

Fig. 7. Correlation between right ventricular
areas on the F-plane determined by the echo-
cardiogram (f) and angiogram (f’).

The f (RV area of the F-plane) is well correlated
with the f* (RV area of the frontal plane of the RV
graphy).
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Fig. 8. Correlation between right ventricular
areas on the L-plane determined by the echo-
cardiogram (/) and angiogram (/).

The I (RV area of the L-plane) is also correlated
with the I/ (RV area of the lateral plane of the RV
graphy). The values by the echocardiographic meas-

urement are smaller than those by the cineangiography.

HEERERIC L 3 AERHEOHM

¥7z, Fig.9 ic;rLzXx 5ig, fix RVEDV ¢
r=0.94, p<0.001 r xbHTRWHEBRICH
ofe. Zhid F =LK, WERSE, BIOA
BLRBMOLGEBE TR OVERL L =ZBERET
RTEATEY, o, ZO3IRTHESH BN
HTH20T, LEEORESMECEIZIZT
SRIELTWBREREELDNS. ¥, AED
ERGHBFMOR%2SF, EAETHR~OMH
BEfEI boLBbhizc. Likh-T, fizzh
DHTHERBRERITIRVIEE L2 55 L
Exbh3.

Exkicx 5 RVEDV opHEix, area-length
iz k v, RVEDV = 0.8488 % (f’-1’/d’)x 0.759 —
0.193V ozic X KRB B, BEEETEEICX
%5 f L1l #fwvi- area-length ka2 T4 3
L, szt ldehs. zof.dd
L RVEpv L g% 45 &, r=0.84, p<0.005
O L B AT 2R BB R 038R » b7z (Fig. 10).
oziyy, F e L 2fnThHAERREEHA
T5Z LAFRELHER K.

f (Echo)
Jem2
40- °
o. [ ]
°
20 ° o
° r=0.94
. L4 P<0.001
o RVEDV (Angio)

20 40 60 80 100cm3
Fig. 9. Relationship of right ventricular area
determined by the echocardiogram to right
ventricular end-diastolic volume.

The f is well correlated with right ventricular end-
diastolic volume (RVEDYV) measured by cineangio-
graphy.
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Fig. 10. Correlation between echocardiographic
index (f-l/d) and right ventricular end-diastolic
volume determined by angiogram.

The f-l/d, considered to be a variable of echo-
graphic measurement of RV volume by area-length

method, is well correlated with RVEDV.
d=long axis of the right ventricle.
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