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Summary

Thirty cases with mitral regurgitation confirmed by left ventricular angiography were studied
with a combined use of the ultrasonic pulsed Doppler technique and cross-sectional echocardiography
from a transcutaneous approach.

At the mitral area and in the left atrial cavity, abnormal Doppler signals were recorded during
systole in the patients with mitral regurgitation, but not in healthy subjects. The locations of the
abnormal Doppler signals were identified with the cross-sectional echocardiography, being displayed
in the two-dimensional images.

1) The abnormal Doppler signals at the mitral area, which were detected in 28 cases of the
patients studied, were harsh, showing bi-directional wide velocity spectra. These Doppler signals
might indicate not only the mitral regurgitant flow but also the vibration of the mitral valve.

2) In the left atrial cavity, uni-directional or bi-directional abnormal Doppler signals of wide
velocity spectra were detected. These abnormal Doppler signals were detected in 11 cases of the
patients studied. The localization and direction of the mitral regurgitant flow in the left atrium could
be identified as an area where the above abnormal Doppler signals were detected. The direction
of the regurgitant flow revealed by this method nearly coincided with that revealed by angiocardiography.

Thus, the combined use of the ultrasonic pulsed Doppler technique and cross-sectional echo-
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cardiography is useful for the transcutaneous detection and analysis of regurgitant flow in mitral re-

gurgitation.
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Schematic diagram of the system for detecting the intracardiac blood flow.
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TONGITUDINAL SECTION 1 In the left atrial cavity

At the mitral area

t

A b e

Fig. 2. The intracardiac Doppler signals in a healthy subject.
Ao=aorta; LA=left atrium ; LV =left ventricle; SV=sample volume.

Left panel: Cross-section along the long axis of the left ventricle, viewed from the left. Two

white lines in the cross-sectional image represent the direction of the ultrasound beams for the mid-

dle and right panels. Arrows indicate the position of sample volume of the Doppler signals.
Middle panel: The Doppler signals in the left atrial cavity obtained by the beam 1 in the left

panel, being simultaneously recorded with M-mode echocardiogram in which the sampling site is

displayed by a pair of lines (SV =), ECG and PCG. Little signal is recorded in systole, while

a slow flow is observed in diastole.

Right panel: The recording at the mitral area obtained by the beam 2 in the left panel.
Little signal is recorded in systole, while a two-peaked diastolic inflow is clearly recorded.
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LONGITUDINAL SECTION
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Fig.3. Abnormal Doppler signals in the left atrial cavity in a patient with rheumatic mitral

regurgitation.

Left panel: A white line shows the beam direction and the position of sample volume.
Right panel: Abnormal Doppler signals detected at the above sampling position. It is harsh

and reveals a bi-directional wide velocity spectrum.
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Fig. 4. Abnormal Doppler signals in the middle area of the left atrial cavity in a patient
with rheumatic mitral regurgitation.
Left upper panel: White lines mean the directions of ultrasound beam. The abnormal Doppler

signals are recorded in ranges between two white points on each line. An area encircled by these

white points is interpreted to be the extent of regurgitant flow.
Left lower panel: Schematic illustration of the extent of regurgitant flow in the left atrial cavity.

Right panel: The abnormal Doppler signals recorded with changing the depth of sample volume
along the beam direction indicated by an arrow (<) in the left upper panel.
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Fig. 5. Abnormal Doppler signals in a patient with torn chordae of the posterior mitral

leaflet.

Right panel: The abnormal Doppler signals recorded with changing the depth of sample volume
along the beam direction indicated by an arrow (<) in the left upper panel.

Left upper panel: White lines mean the directions of ultrasound beam. The abnormal Doppler
signals are recorded in ranges between two white points on each line. The area in which the ab-
normal Doppler signals are detected, is localized in the anterior half of the left atrial cavity.

Left lower panel: The lateral view of the angiocardiogram of the left ventricle and the left atrium.

A black arrow indicates the regurgitant flow.
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Fig. 6. Abnormal Doppler signals at the mitral ostium in a patient with torn chordae of
the posterior mitral leaflet.
Left panel:

Right panel:

left atrium to the mitral area.
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