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Diagnostic  significance
of aortic valve motion
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Summary

To test the diagnostic significance of echocardiographic aortic valve motion, 153 patients were
studied. The patients who had organic change in the aortic valve were excluded from this study. Sys-
tolic aortic valve motion was divided into the following 5 groups: 1) normal, 2) semiclosure, 3) flutter-
ing, 4) decreased opening rate and 5) incomplete opening. The normal group included early systolic
semiclosure of mild degree and fine fluttering of small amplitude. The systolic semiclosure and flutter-
ing were observed in various heart diseases including hypertrophic cardiomyopathy, discrete subaortic
stenosis, severe mitral regurgitation, patent ductus arteriosus with pulmonary hypertension, ventricu-
lar septal defect, atrial septal defect, annulo-aortic ectasia and low cardiac output status. The decreased
opening rate was observed in severe mitral regurgitation and low cardiac output status. The incom-
plete opening was found in low cardiac output status. We conclude that aortic valve motion is not spe-
cific for the diagnosis of each condition, but sensitive ror evaluation of aortic flow abnormalities.
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Fig. 1. Diagrams summarizing the various patterns of aortic valve motion.
Aortic valve motion is divided into the following 5 groupes.
1. Normal: complete box-like configuration. Mild early systolic closure and small fine fluttering

without semiclosure are included.

2. Systolic semiclosure: early or mid-systolic semiclosure with or without reopening is included.
3. Systolic fluttering: coarse fluttering and fine fluttering with semiclosure are included.

4. Decreased opening rate: prolongation of the opening time.

5. Incomplete opening: shortened ejection time and decreased amplitude of the aortic valve open-

ing are included.
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Fig. 2. Aortic valve echogram from a patient with hypertrophic subaortic stenosis.
Mid-systolic semiclosure and systolic fluttering of the anterior aortic valve leaflet are noted.
AV: aortic valve, LA: left atrium.
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Fig.3. Long axis cross-sectional echocardiogram of a patient with hypertrophic sub:

aortic stenosis.

The thickened interventricular septum, narrowed left ventricular cavity and left ventricular out-
flow obstruction (arrow) are observed. IVS: interventricular septum, Ao: aorta, LA: left atrium,
PLVW: posterior left ventricular wall, P: papillary muscle.
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Fig.4. Aortic valve echogram from a patient with discrete subaortic stenosis.
Early systolic semiclosure of the aortic valve is noted. The aortic valve stays at semiclosed posx-
tion throughout the remainder of systole. AV: aortic valve, LA: left atrium.
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Fig.5. Long axis cross-sectional echocardiogram of a patient with discrete subaortic

stenosis.

The obstructing subvalvular membrane is noted as two distinct echoes in the left ventricular out-
flow tract. LV: left ventricule, Ao: aorta, LA: left atrium.
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Fig. 6. Aortic valve echogram from a patient with severe mitral insufficiency.
Mid-systolic semiclosure and decreased opening rate of the aortic valve are noted. AV: aortic

valve, LA: left atrium.
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Fig.7. Aortic valve echogram from a patient with Eisenmenger’s patent ductus arteriosus.
Mid-systolic closure and fluttering are noted. AV: aortic valve, LA: left atrium.
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Fig.8. Aortic valve echogram from a patient with low cardiac output status.
Early systolic semiclosure and gradual closure of the anterior leaflet are noted. AV: aortic valve,

LA: left atrium.
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Fig.9. Aortic valve echograms from a patient with low cardiac output status.
Mid-systolic semiclosure of the anterior leaflet (left) and posterior leaflet (right) with fluttering
in late systole are noted. AV: aortic valve, LA: left atrium.

Fig. 10. Echocardiogram from a patient with left atrial myxoma.
Early systolic semiclosure and gradual closure with fine fluttering are noted. In the left atrium,
abnormal tumor echoes are shown in systole. Ao: aorta, LA: left atrium.
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Fig. 11. Aortic valve echogram from a patient with congestive cardiomyopathy.
Variable patterns of aortic valve motions are noted. Aortic valve separation does not occur in the

first cardiac cycle and the ejection time shortens in the third cardiac cycle. AV: aortic valve, LA: left

atrium.
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Fig. 12. Echocardiogram from a patient for whom intra aortic balloon pumping was used.
Incomplete opening of the aortic valve is noted. The intra aortic balloon is inflated in diastole
and deflated in systole (arrow). AV: aortic valve, LA: left atrium.
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Fig. 13. Aortic valve echogram from a patient with recent surgical therapy.
Early systolic semiclosure and fine fluttering of the anterior leaflet are noted. AV: aortic valve,
LA: left atrium.
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Fig. 14. Incidence of the various patterns of aortic valve motion.

HOCM: hypertrophic obstructive cardiomyopathy, HCM: hypertrophic cardiomyopathy without
obstruction, Discrete SS: discrete subaortic stenosis, MI: mitral insufficiency due to ruptured chordae
tendineae, PDA: patent ductus arteriosus, PH: pulmonary hypertension, VSD: ventricular septal de-
fect, (I): supra-cristal type, ASD: atrial septal defect, Aged: over than 30 years old, Low Output
Synd: low cardiac output syndrome.
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