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Summary

By the use of various kinds of phonocardiography and ultrasonic techniques, a source
responsible for the occurrence as well as a mechanism of production of a musical
diastolic murmur in aortic regurgitation were investigated. In a case with organic
lesions limited to the right and left aortic cusps, a sine wave flutter of the posterior
cusp echo was observed in diastolic phase on UCG. The frejuency components and time
course of this flutter were in good agreement with those of the fundamental of the
musical murmur recorded on the precordium (Figure 7,8). From these facts, it was
concluded that the presumably intact posterior cusp with good mobility functioned
as a generator of the musical diastolic murmur in aortic insufficiency.

In order to investigate the mechanism producing the murmur, intracardiac blood
stream was studied by the M sequence modulated ultrasonic Doppler method. The results
of these studies (Figure 9,11) indicate that the distorted right and left aortic cusps
functioned as a contributory factor for changing the directions of the regurgitant
stream and producing the regurgitant stream parallel to the posterior cusp. Thus, 1t
was considered that the free margin of the stretched posterior cusp was put into
vibration as a reed of the musical instrument during diastole by such a parallel re-
gurgitant stream.
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Figure 1. Medium-frequency phonocardiogram
(PCG) showing musical diastolic murmur

R : right, L : left, SB : sternal border.
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Figure 4. Ultrasono-cardiotomograms
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Figure 7. The time relationship between the fluttering of the posterior aortic cusp and the musical
murmur on the PCG.

Left figure: High-speed recording of UCG and PCG (low-frequency). Right figure : Polygraphic UCG
and other cardiac events. RV, AORTA and L. A. were represented on the UCG. UCG, carotid pulse,
apex cardiogram, ECG and medium-frequency PCG were simultaneously inscribed. Note the similarity of
the frequency and the timing of both diastolic vibrations seen in the aortic valve movements and PCG.
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Doppler signals obtained

at the semilunar valve area in aorta by the M sequence modulated ultrasonic Doppler
method and that of the diastolic murmur recorded on the anterior chest surface. Both

the fundamental and harmonics are in good agreement with each other.
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Figure 11. Schematic illustration of
the site and direction of the regurgi-
tant flow in the left ventricular outflow
tract. Top figure shows the schematic
figure of the changes of the aortic
valve suspected from the findings of

the ultrasono-cardiotomograms.
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