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Summary

The purpose of the present study was to determine the usefulness of two-dimensional echocardio-
graphic measurements of the surgical aortic ring diameters (ARDs) in predicting correct sizes of the
prosthetic valves and in determining the mechanisms of aortic regurgitation.

Forty patients with aortic regurgitation who underwent prosthetic valve surgery, and 20 normal
controls were selected for the study. The 40 patients consisted of 21 with rheumatic aortic regurgi-
tation (RHD group), and 19 with non-rheumatic non-inflammatory aortic regurgitation (non-RHD
group). Aortic regurgitation due to annuloaortic ectasia with or without the stigmata of Marfan’s
syndrome and bicuspid aortic valves were excluded from the non-RHD group.

Echocardiographic estimates of the ARDs proved to be useful for predicting prosthetic valve sizes
considering the good correlation between the echocardiographic and direct measurements (r=0.814),
despite a slight tendency to echocardiographic underestimation.
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The ARDs was 24.7+3 mm in the RHD group, 28.8+2.9 mm in the non-RHD group and 21.8
+1.7 mm in the normal controls. The ARDs in the RHD group was significantly larger than that of
the normal controls (p<0.001), and the ARDs of the non-RHD group was significantly larger than
that of the RHD group (p<0.001). There were loose correlations between the ARDs and left ven-
tricular end-diastolic dimension, and between the ARDs and left ventricular end-systolic dimension
in the RHD group (r=0.549 and r=0.455, respectively), but there were no correlations between
these two parameters in the non-RHD group. In four patients with aortic regurgitation in the non-
RHD group, mitral regurgitation coexisted. Both the ARDs and the mitral ring dimension were mar-
kedly increased in these patients.

It is concluded that in the non-RHD group, marked dilatation of the ARDs appears to be one of

the cause of aortic regurgitation.
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Measurement of aortic ring dimension (ARDs), aortic dimension (AOD), and mitral

ring dimension (MRD) by two-dimensional echocardiography.

AO =aorta; LA =left atrium.
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Fig. 2. Echocardiograms of a 58-year-old man with rheumatic aortic regurgitation.
A marked thickening of the mitral and aortic valves and commissural fusion are demonstrated.
AO=aorta; LV =left ventricle; LA =left atrium.
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Fig. 3. Echocardiograms of a 47-year-old man with non-rheumatic aortic regurgitation.
No valvular thickening or commissural fusion are observed.

AO=aorta; LA =left atrium; LV =left ventricle.

Table 1. Numbers, sex, and mean age of the
subjects

Cases Male Female Mean ages

45+10

Normal control 20 14 6
RHD 21 13 8 42+10
Non-RHD 19 18 1 39+10
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Fig. 4. Relationship between echocardio-
graphic and direct measurements of surgical
aortic ring dimensions.

Open circles: RHD group (RHD: rheumatic aortic
regurgitation), closed circles: non-RHD group (non-
RHD: non rheumatic aortic regurgitation).
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Fig. 5. ARDs in each group.
Normal: 21.84+1.7mm; RDH: 24.7+3.0mm;
non-RHD: 28.8+2.9 mm (mean+SD).
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Fig. 6. ARDs/body surface area in each group.
Normal: 13.2+1.3mm; RHD: 16.3+2.0 mm;
non-RHD: 17.7+1.7 mm (mean+SD).
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Fig. 7. Relation between ARDs and AOD.
Closed circles: RHD; open circles: non-RHD.
ARDs=surgical aortic ring dimension; AOD=

aortic ring dimension.
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Fig. 8-1. Relation between ARDs and LVDd
in the RHD group.

ARDs=surgical aortic ring dimension; LVDd=
left ventricular diastolic dimension.
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Fig. 8-2. Relation between ARDs and LVDd in
the non-RHD group.
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Fig. 9-1. Relation between ARDs and LVDs in
the RHD group.
ARD =surgical aortic ring dimension; LVDs=left
ventricular systolic dimension.
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Fig. 9-2. Relation between ARDs and LVDs in
the non-RHD group.
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Fig. 10. Relation between ARDs and MRD.
Closed circles: RHD, open circles: non-RHD.
Arrows indicate 4 cases with non-rheumatic aortic

and mitral regurgitation.

ARDs=surgical aortic ring dimension: MRD=
mitral ring dimension. NS =statistically not signifi-
cant.
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Fig. 11. Operative finding in a case with non-rheumatic aortic regurgitation.
Closure lines of each cusp show slight thickening and fibrous rolling.

Fig. 12. Excised specimens of the mitral valve (left) and aortic valve (right) in a case
with non-rheumatic combined aortic and mitral regurgitation.

Both valves show no comissural fusion. Slight thickening and fibrous rolling are present at the
closure lines of the aortic valve.
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