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Summary

Flow dynamics of mitral regurgitation (MR) in mitral valve prolapse (MVP) was correlated with
the anatomical and functional extent of prolapsed leaflets and the auscultatory findings.

Study population consisted of 11 patients with MVP accompanying MR who were echocardio-
graphically documented: 7 patients had prolapse of the anterior leaflet (group A); 3 had prolapse of
the posterior leaflet (group B); one had prolapse of both leaflets (group C).

Intra-atrial blood flow was sensed by a pulsed Dopper flowmeter (sample volume=1 X3 x3 mm?),
combined with an electronic sector scanning echocardiograph, which allows to locate the sample
site by monitoring the real-time two-dimensional echocardiogram. Doppler signal was analyzed by
a soundspectrograph, so that MR was recognized as a wide frequency-band pattern on the sound-
spectrogram. The distribution of MR at a certain cardiac phase was mapped on the two-dimensional
echocardiogram taken at the same phase after extensively searching in the left atrium.

The results obtained were as follows:

1. Relationship between the distribution of MR and the prolapsed leaflet : All patients in group
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A had MR originating at coaptation of leaflets and posteriorly directing throughout systole. In group
B, however, 2 out of 3 patients exhibited MR which initially directed cranially in early systole and
eventually shifted toward the anterior chest wall in mid to late systole, according to the progress of pro-
lapsing of the posterior leaflet. The remaining one patient was suspected to have prolapse of antero-
lateral commissural scallop of the posterior leaflet by echocardiography and he exhibited MR direct-
ing posteriorly throughout systole. A patient of group C had MR directing toward the anterior chest
wall throughout systole. In this patient, the posterior leaflet was echocardiographically found to pro-
lapse more profoundly than the anterior leaflet.

2. Relationship between auscultatory findings and the distribution of MR: In patients who
exhibited MR directing anteriorly, the holosystolic murmur was transmitted to the cardiac base, where-
as it was louder at the left axilla than the cardiac base in patients having MR directing posteriorly.

These results indicate that the anatomical dislocation of mitral leaflets in MVP appears to deter-
mine the direction of MR distribution as well as the direction of the transmission of the systolic murmur,
in that prolapsing of the anterior leaflet results in posteriorly directing MR flow, while prolapsing of the
posterior leaflet except for prolapse of the anterolateral commissural scallop results in anteriorly direct-
ing MR flow. Current technique thus allows functional evaluation of the prolapsed leaflets in MVP.
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Table 1. List of materials, flow mapping and phonocardiographic findings

Patient Age Sex Prolapsed lesions Transmission Distribution of regurgitant
of murmur flow in left atrial cavity

1, 8T 70 F Anterior leaflet Left axilla Posterior region
2: Y.T. 45 F Anterior leaflet Left axilla Posterior region
3. S.T. 57 F Anterior leaflet Left axilla Posterior region
4. Y.N. 38 M Anterior leaflet Left axilla Posterior region
5. T.N. 65 M Anterior leaflet Left axilla Posterior region
6. S.E. 45 M Anterior leaflet Left axilla Posterior region
7. K.A. 38 M Anterior leaflet Left axilla Posterior region
8. H.N. 41 F Posterior leaflet Cardiac base Anterior region

9. K.T. 53 M Posterior leaflet Cardiac base Anterior region
10. T.T. 65 F Posterior leaflet Left axilla Posterior region
11. L K. 59 M Both leaflets Cardiac base Anterior region

F=female ; M =male
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Fig. 1. Schematic representation of the system.
The location of sample site is simultaneously defined with real-time two-dimensional echocardio-
graphy. Doppler signal is analyzed by soundspectrograph.
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Fig. 2. The flow mapping method.

Mitral regurgitant flow (arrow in bottom) is extensively searched in the left atrium (top). Ao=

aorta; LA=left atrium; LV=left ventricle ;
mitral valve opening.

Mec=signal of mitral valve closure; Mo=signal of
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Fig. 3. Regurgitant flow mapping in Case 3 with prolapse of the anterior mitral leaflet.

Left upper two panels show examples of mitral regurgitant flow obtained at the sampling site 1
and 2 as indicated on the two-dimensional echocardiogram (right panel). Regurgitant flow, rep-
resented by symbol (4), is distributed at posterior region of the left atrial cavity throughout systole.
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Fig. 4. Phonocardiographic recordings in Case 1 with prolapse of the anterior mitral
leaflet reveal a late systolic click followed by a late systolic murmur.

The murmur is louder at the left axilla than the cardiac base.

second heart sound; C=
apex beat; AAL=anterior axillar line.
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S, =the first heart sound; S;=the

LSB=left sternal border; Apex=region of
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Fig. 5. Regurgitant flow mapping in Case 1 with prolapse of the anterior mitral leaflet,
having a late systolic click and holosystolic murmur accentuated in late systole.
Regurgitant flow is distributed in posterior region of the left atrial cavity during mid to late sys-

tole.
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Fig. 6. Regurgitant flow mapping in Case 8 with prolapse of the posterior mitral leaflet.
Regurgitant flow is distributed cranially in the left atrium in early systole and eventually toward

the anterior chest wall in mid to late systole.
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Fig. 7. Phonocardiographic recordings in Case
8 with prolapse of the posterior mitral leaflet.

A holosystolic murmur is transmitted toward the
cardiac base.
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