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Summary

To clarify the influence of right ventricular overloading on left ventricular shape and function,
we analyzed the cross-sectional echocardiogram, left ventriculogram and the data determined by cardiac
catheterization in 18 patients (Group II, III) with right ventricular overloading and compared with
those in 11 normal subjects (Group I). Group II represented right ventricular pressure overloading;
7 patients with pure mitral stenosis with pulmonary hypertension, 2 with primary pulmonary hyper-
tension and one with pulmonic valvular stenosis. Group III represented right ventricular volume
overloading; 8 patients with secundum atrial septal defect.

Left ventricular anterior-posterior diameter | septal-lateral diameter ratio (do/d,) in end-diastole
on the short-axis view of the cross-sectional echocardiogram, which indicated the shape of the left
ventricle, was larger in Group II and III than in group I. This suggested that the shape of the left
ventricle on the short axis view was not circular but elliptical. Moreover, d,/d; was correlated with
left ventricular and right ventricular systolic pressure difference (r=—0.707, p<0.01), right ventricular
systolic pressure (r=0.668, p<0.01) and right ventricular end-diastolic pressure (r=0.607, p<0.01).
There was no correlation between dp/d; and Qp/Qs in atrial septal defect.

Short axis/long axis ratio (D/L) observed by the right anterior oblique left ventriculogram was
larger in Group II and III than in Group I

There was no significant difference in mean aortic pressure, heart rate and left ventricular end-
diastolic pressure among three groups. Nevertheless, left ventricular stroke work index of each group
was 66.7+4.0, 43.5+4.5, 45.7+6.0 g-m/beat/m? (mean+S.E.), respectively. That of right ven-
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tricular overloading was smaller than normal subjects.

These data indicated that in chronic right ventricular overloading, left ventricular shape was
modified by the degree of right ventricular pressure load, and suggested that the left ventricular
deformity in right ventricular overloading depressed left ventricular pump function.
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Fig. 1. The figure showing the way of calculat-
ing d;/d, in the trace of the short axis view of
the crosssectional echocardiogram.

RV=right ventricle; IVS=interventricular sep-
tum; LV=left ventricle; PW=posterior wall of the
left ventricle.
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Fig. 2. Echocardiographic analysis of left
ventricular end-diastolic shape on the short axis
view.

Bar with central line=mean+S.E.

Fig. 3. End-diastolic shape of the left ventricle in a patient with primary pulmonary
hypertension (Short-axis view of the cross-sectional echocardiogram).
Right ventricular systolic pressure: 78 mmHg, right ventricular end-diastolic pressure: 12 mmHg.
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Fig. 4. End-diastolic shape of the left ventricle in a patient with atrial septal defect (short-
aixs view of the cross-sectional echocardiogram).
Right ventricular systolic pressure: 43 mmHg, right ventricular end-diastolic pressure: 4 mmHg,

Qp/Qs: 3.4.
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Fig. 5. End-diastolic shape of the left ventricle in a normal heart (short-axis view of the
cross-sectional echocardiogram).
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Fig. 6. Correlation between d,/d, in end-diastole and left ventricular and right ventricu-

lar systolic pressure difference.

A =Group I; B=Group 1I; @ =Group III
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Fig. 7. Left ventriculographic analysis of end-
diastolic shape on the right anterior oblique
view.

Bar with central line=mean+S.E.
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Fig. 8. Comparisons of the data determined by cardiac catheterization among three

groups.

Pao=mean aortic pressure; H.R.=heart rate; LVEDP=left ventricalar end-diastolic pressure ;

bar with central line=mean=+S.E.
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Fig. 9. Comparison of left ventricular stroke
work index among three groups.
Bar with central line=mean=+S.E.
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LEFT VENTRICULAR END-DIASTOLIC VOLUME INDEX

Fig. 10. Relationship between left ventricular end-diastolic volume index and stroke in-

dex.

Left ventricular end-diastolic volume index was calculated by assumption of ellipsoid of revolu-
tion. Stroke index was determined by Fick’s or thermo-dilution method. Normal control group
is covered with dots and right ventricular overloading group is covered with oblique lines.
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Fig. 11. Relationship between left ventricular end-diastolic volume index and stroke in-

dex.
In contrast to Fig. 10, left ventricular end-diastolic volume index is corrected by d,/d; calcu-

lated with the regression fromula in Fig. 6.
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