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Summary

Mitral regurgitant flow was analyzed with respect to the direction in the left atrium and the lo-
calization at the mitral ostium using a combined system of the ultrasonic pulsed Doppler flowmeter
and the two-dimensional echocardiography.

Subjects consisted of 40 patients with mitral regurgitation due to various etiological entities and
10 healthy subjects.

The localization and distribution of the abnormal Doppler signals indicative of the mitral re-
gurgitant flow were displayed on the long axis two-dimensional image of the heart and the transverse
section at the level of the mitral ostium.

(1) The distribution of the abnormal Doppler signals in the left atrium was interpreted to in-
dicate the direction of the regurgitant flow. The direction of regurgitant flow in the left atrium was
clearly showed in 28 of 40 patients. The regurgitant flow directed anteriorly in 4 patients with mitral
valve prolapse (MVP) of the posterior leaflet, and posteriorly in 9 patients, including 5 with MVP or
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ruptured chordae tendineae of the anterior leaflet. In the remaining 15 patients, 13 of whom had rheu-
matic valvular disease, the regurgitant flow directed to the mid-portion of the left atrium or was widely
distributed in the left atrium. In 27 of 28 patients, the direction of regurgitant flow determined by
the present method was consistent with that by the left ventriculography.

(2) The localization of the regurgitant flow at the mitral ostium was revealed in 38 of 40 pa-
tients. The regurgitant flow localized to the medial half of the ostium in 5 patients, including 4 with
MVP or ruptured chordae tendineae at the posteromedial commissure side. It was found in the lateral
half of the ostium in 4 patients including 2 with MVP at the anterolateral commissure side. In the remain
ing 29 patients, 22 of whom had rheumatic valvular disease, the regurgitant flow was detected at the
central part of the ostium or widely distributed along the coaptation line of the valve. In 31 of 34 pa-
tients who underwent mitral valve surgery, the regurgitant portion at the mitral ostium determined

by the present study was identical with that estimated from the operative finding.
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Fig. 1. Schematic diagram of the system detecting mitral regurgitation with a system
for the combined use of pulsed Doppler flow-meter and two-dimensional echocardio-

graphy.

Right upper: Cross-sectional echocardiogram along the long axis of the heart. White lines in-
dicate the beam directions for Doppler recording. The localization of abnormal Doppler signals

is shown by an area encircled by white dots.

Right lower: Simultaneous recording of Doppler signals with the M-mode echocardiogram,

phonocardiogram (PCG) and electrocardiogram (ECG).
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Fig. 2. Intracardiac Doppler signals in a healthy subject (M. N., a 29-year-old man).

Right upper panel shows the Doppler signals in the left atrium and right middle one at the mitral
ostium. Right upper panel is recorded along line 1 and middle right panel along line 2 in the longi-
tudinal image of the heart (left upper). Arrows in the cross-sectional image indicate the positions of
the sample volume (SV) of the Doppler signal, respectively.

Right lower panel is recorded at the site indicated by the white arrow in the transverse section
at the level of the mitral ostium (left lower).

AO=aorta; LA=left atrium; LV =left ventricle.
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Fig. 3. Abnormal Doppler signals in a patient with ruptured chordae tendineae of the pos-
terior mitral leaflet at the lateral side (K. Y., a 32-year-old woman).

Right upper and right lower panels represent the abnormal Doppler signals detected in the left
atrium and at the mitral ostium, respectively. The distribution of the abnormal Doppler signals is
shown by an area encircled by white dots in the left atrium (left upper) and at the mitral ostium (left
lower), respectively. The regurgitant flow directs anteriorly along the anterior mitral leaflet and the
anterior wall of the left atrium. At the mitral ostium, the regurgitant flow is localized in the lateral

half of the ostium.
Abbreviations as in Fig. 2.

— 95



BR, AT, @F, @»

Table 1. Comparison of left ventriculographic
and Doppler estimations of the direc-
tion of the mitral regurgitant flow in
the left atrium
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Angiography - distributed

T~
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posterior 0 1 9
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Fig. 4. Abnormal Doppler signals in a patient with rheumatic mitral regurgitation (Y. K.,

a 44-year-old woman).

Right upper: The longitudinal section of the heart. The abnormal Doppler signals are found in
the mid-portion of the left atrial cavity extending from the mitral ostium.

Left upper: The transverse section at the level of the mitral ostium. The abnormal Doppler
signals are found in the area, slit-like in shape, at the central part of the ostium. The bottom, the

abnormal Doppler signals recorded at the mitral ostium.

Abbreviations as in Fig. 2.
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Fig. 5. Abnormal Doppler signals in a patient with rheumatic mitral regurgitation (M. O.,

a 29-year-old woman).

Right upper and right lower panels represent the abnormal Doppler signals detected in the left
atrial cavity and at the mitral ostium, respectively. The abnormal Doppler signals are distributed
from the mitral ostium to the posterior half of the left atrial cavity along the posterior wall of the
left atrium (left upper). At the mitral ostium, it is localized to the central part of the ostium (the left

lower).
Abbreviations as in Fig. 2.
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Fig. 6. Abnormal Doppler signals in a patient with rheumatic mitral steno-insufficiency
(K. H., a 53-year-old woman).

Middle upper: The longitudinal section of the heart showing the distribution of the abnormal
Doppler signals directing posteriorly from the mitral ostium. In this patient, however, the abnormal

Doppler signals are not detected along the posterior wall of the left atrium.
Right upper: Left lateral view of the left ventriculogram. The direction of the regurgitant flow
detected by the Doppler method is fairly consistent with that by left ventriculography.

Left upper: Transverse section at the level of the mitral ostium. The abnormal Doppler signals
are found in the area, small circular in shape, at the central part of the ostium.
Lower right and lower left panels represent the abnormal Doppler signals detected in the left

atrial cavity and at the mitral ostium, respectively.

Abbreviations as in Fig. 2.
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Fig. 7. Abnormal Doppler signals in a patient with mitral valve prolapse of the anterior
mitral leaflet at the medial side (S. M., a 54-year-old woman).
Left upper: Transverse section at the level of the mitral ostium. The abnormal Doppler signals

are found in the medial half of the ostium.

Right upper: Transverse section slightly superior to the ostium. In this section, the distribution

of abnormal Doppler signal becomes wide and shifts posteriorly as compared with that at the mitral
ostium level (the left upper). This suggests that the regurgitant flow directs posteriorly.

Bottom: The abnormal Doppler signals at the mitral ostium being recorded in the beam direction

indicated by an arrow in the left upper panel.

Abbreviations as in Fig. 2.
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Table 2. Comparison of surgical and Doppler
estimations of the localization of the
mitral regurgitant flow at the mitral

ostium
Doppler postero- central or antero-
Surgery medial wide lateral
postero-medial 5 2 0
central or wide 0 24 1
antero-lateral 0 0 2
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