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Real-time observation of
blood flow velocity pro-
files in the right ventri-
cular inflow tract by a
newly-developed instan-
taneous B-mode and
multi-channel Doppler
echocardiography
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Summary

We observed the blood flow profile in the right ventricular inflow tract through the tricuspid valve
using the newly-developed equipment which images by instanteneous B-mode and multi-channel Doppler
echocardiography. The Doppler system had 64 sampling gates in an ultrasonic beam within a depth of
13 cm. A cursor line was set at an angle of 45 degrees to the tricuspid annulus on two-dimensional echo-
cardiography in a parasternal long-axis view of the right atrium and right ventricle. The blood flow
velocity was displayed on the vertical line on the left-side of the CRT image. All Doppler-shifted
frequencies of the 64 channels were analyzed using a fast Fourier transform formula by a built-in
processor. The Doppler-shifted frequency was displayed at 30 frames per sec.

The study subjects consisted of 20 children without cardiac anomalies. Their ages ranged from 2
to 18 years.

A typical blood velocity profile at the tricuspid valve ring during the rapid filling phase had an
“M’’ shape, i.e., the velocity was greater at both margins than in the central portion, followed by a flat
profile. A small retrograde flow was observed behind the posterior tricuspid leaflet at this time. The
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flow velocity decreased in mid-diastole, then increased again during the atrial contraction period, with
either flat or parabolic profile. During inspiration, the velocity was greater and the shape of the flow
profile throughout diastole tended to be flat. In systole, a slow antegrade flow was observed in the tri-
cuspid valve ring area, and its flow profile was parabloic.

This new technique should be very helpful for analyzing normal and abnormal intracardiac and

vessel blood flow profiles in vivo.
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Table 1. Real-time B-mode and multichannel
Doppler echocardiography

Transducer: 3MHz
Doppler pulse repetition frequency:
5KHz or 7.5KHz

Sampling points:

64 points within the 13 cm in depth
Number of frames:

30 frames per second (real time image) or

60 frames per second (frozen image)
Frequency analysis:

Fast Fourier trasform
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Fig. 1. Two-dimensional echocardiogram illustrating the method of observation of the

inflow pattern through the tricuspid valve.

A cursor line is set on the two-dimensional echocardiogram in the long-axis view of the right atrium
and right ventricle at an angle of 45 degrees to an imaginary line of the tricuspid valve ring. Each
vector of the blood velocity from 64 sampling points on the Doppler beam was displayed instante-
neously. Left side of the vertical line indicates the blood flow toward the transducer (antegrade flow
(Twd); RA to TV direction), and the right side of the vertical line indicates the blood flow away from
the transducer (retrograde flow (Awy); RV to RA direction).

RA =right atrium ; RV =right ventricle. Abbreviations are the same in the following figures.
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Fig. 2. Blood flow profile through the tricuspid valve during the rapid filling period.

A typical blood flow profile through the tricuspid valve is ‘“M * configuration at the beginning
of the rapid filling.

Fig. 3. Blood flow profile during the rapid filling period.
At the next moment, the ““ M ” shaped pattern is followed by a flat pattern.
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Fig. 4. Blood flow profile during the latter half of the rapid filling period.
A small retrograde flow is observed during the latter half of the rapid filling period behind the poste-
rior tricuspid leaflet.

Fig. 5. Blood flow profile during mid-diastole.
During mid-diastole, blood flow velocity decreases once.
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Fig. 6. Blood flow profile during the atrial contraction period.
Blood flow velocity increases again during the atrial contraction period when its profile is either
flat or parabolic in shape.

Fig. 7. Blood flow profile during ventricular systole.
During ventricular systole, blood flow profile is an antegrade in direction and of parabolic configura-
tion with low velocity.
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