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Summary

Relationship between the systolic murmur and the organic changes of the mitral valve or the
changes of the shape of the valve during systole were studied in 10 cases of mitral insufficiency of
which 9 were rheumatic and 1 was congenital. The murmur was analyzed based on the apical PCG,
and the morphological and anatomical changes of the intracardiac structure were investigated by the
ultrasono-cardiotomography. From the tomograms in early, mid and late systolic phases, changes of
the shape of the valve during cardiac pulsation (mitral valve dynamics) were studied.

The systolic murmur in MI, which is generally high-pitched, was devided into 2 types; one had
high-frequency component and the other had a murmur with wide frequency spectrum. In the latter, pro-
lapse or organic changes of the posterior leaflet was observed. There were 4 types in the configuration
of the murmur; (1) a diamond type, (2) a crescendo type, (3) a decrescendo type, and (4) a plateau type.
The phase of the maximum amplitude of the configuration of the oscillographic PCG corresponded to
that of the incomplete coaptation as suggested on the ultrasono-cardiotomography.

Ballooning and prolapse of the mitral valve were responsible for the development of the incomplete
coaptation and their shapes presumably were decisive factors in determing the direction of the turbulent
flow. These results suggested that the pattern of the oscillographic PCG of the systolic murmur in MI
is related to the shape of the mitral leaflet during cardiac pulsation.
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Figure 1. Ultrasono-cardxograms
A: diamond type, B: crescendo type, C: decrescendo type, D: plateau type.
There is no characteristic pattern of ultrasono-cardiogram of the anterior mitral leaflet in systole.
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Figure 2. Ultrasono-cardiotomograms in a normal subject.

1: early systole, 2: mid systole, 3: late systole, 4: isovolumic relaxation period.

Tomograms were taken along the longitudinal direction of the left ventricle. Both mitral leaflets show a
convex pattern toward the left ventricle throughout the systolic phase.
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Ballooning Prolapse

Figure 3. Schematic illustration.
A: Relationship between the shape of mitral
leaflets and coaptation.
B: Ballooning is shown by arrows and prolapse by
white arrows.
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Figure 4. Ultrasono-cardiotomograms in MI.
The numerals of each tomogram correspond to those of cross section of the heart in the schematic

illustration. Tomogram 1 represents the left side of the mitral valve, and tomogram 5 represents
the right side. Ballooning and prolapse are observed in all tomograms.
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Figure 5. Ultrasono-cardiotomograms and phonocardiograms (apex).

PCG shows a high-medium pitched, pansystolic murmur lasting through the second sound and
shows a diamond shaped configuration. In tomograms, 1: early systole 2: mid systole, "3: late
systole. Ballooning of the anterior mitral leaflet and prolapse of the posterior leaflet are shown.
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Figure 6. Ultrasono-cardiotomograms and phonocardiogram (apex).
PCG shows a harsh, pansystolic murmur in crescendo. There is a prolapse of the posterior mitral leaflet on
all ultrasono-cardiotomograms. Echo pattern of both mitral leaflets suggest organic changes.
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Figure 7. Ultrasono-cardiotomograms and phonocardiograms (apex).
The systolic murmur is high-pitched and pansystolic in crescendo. Prolapse of the anterior
mitral leaflet is seen at every phase.
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Figure 8. Ultrasono-cardiotomograms and phonocardiograms (apex).
The murmur is high-pitched and pansystolic and shows a similar amplitude throughout systole.
Echo pattern of the anterior mitral leaflet suggests ballooning and organic changes.
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Figure 9. Changes in blood flow within left atrium were measured by the combination
method of the ultrasono-cardiography and ultrasonic Doppler method.

Sonagrams of the Doppler signals of 1 to 9 illustrated on ultrasono-cardiotomogram. Frequency
components above zero KHz show a reverse flow and those below zero a forward flow. Turbulent
flow are recognized at the areas of 2 to 4, and at the areas of 7 and 8.
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Figure 10. Correlation between the configula-
tion of the systolic murmur and mitral valve
dynamics.

EARLY =early systole, MID=mid systole,
LATE=Iate systole.

The phase of maximum amplitude of vibrations

coincides approximately with the phase of incomplete
coaptation.
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