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Evaluation of tricuspid
regurgitation by the ul-
trasonic pulsed Doppler
technique from a trans-
cutaneous approach
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Summary

Severity of tricuspid regurgitation was assessed by using a combined system of the ultrasonic
pulsed Doppler technique and two-dimensional echocardiography from a transcutaneous approach.
The study group comprised 47 patients with various heart diseases, who were clinically presumed to
have tricuspid regurgitation, and 10 healthy subjects.

1) Pansystolic abnormal flow signal was detected in an area from the tricuspd valve into the
right atrial cavity in 43 patients including 8 patients without definitive signs of tricuspid regurgita-
tion. Such abnormal flow had never been detected in healthy subjects and was considered to represent
tricuspid regurgitant flow. Tricuspid regurgitant flow usually exhibited a wide band spectrum of velo-
city component indicating a disturbed flow. In 4 patients with clinical signs of severe tricuspid regurgi-
tation, a laminar flow was detected in the right atrial cavity, which was considered to 1nd1cate a re-
gurgitant jet in the central part of tricuspid regurgitant flow.

2) The area where tricuspid regurgitant flow was detected was interpreted as revealing the main
direction and spread of tricuspid regurgitant flow. Based on this finding, severity of TR was classified
into 4 grades by the assessment on the basis of the distance reached by tricuspid regurgitant flow in
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the right atrium. Severity of tricuspid regurgitation was also classified into 4 grades by right ven-
triculography. The grade of tricuspid regurgitation assessed by Doppler technique was nearly con-
sistent with that assessed by right ventriculography. Severity of tricuspid regurgitation was also clas-
sified into 4 grades on the basis of the extent of the area where the regurgitant flow spread, and nearly
the same results were obtained as those described above.

3) Thus, the combined use of Doppler flowmetry and two-dimensional echocardiography proved
to be useful for detecting tricuspid regurgitant flow and assessing the severity of tricuspid regurgita-

tion.
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Fig. 1. Right ventriculograms with a pig-tail catheter performed into a hook shape.
Severity of tricuspid regurgitation (TR) is classified into 4 grades.
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Fig. 2. Schematic illustration of the apparatus and methods.
The equipment used is a bi-directional pulsed Doppler flowmeter in combination with a two-dimen-
sional echocardiograph. The area encircled by white dots represents the localization and distribu-

tion of regurgitant flow in the right atrium.

SV=sampling volume; RV =right ventricle; RA=right atrium; LV=left ventricle; LA=left

atrium ; TV =tricuspid valve ; MV =mitral valve.
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Fig.3. Severity of TR is classified into 4 grades on the basis of a distance reached by
regurgitant flow signals (left) and an area of regurgitant flow signals in the right atrium
(right).

Fig. 4. Flow signals in the right atrium in a healthy subject.
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Fig. 5. Tricuspid regurgitant signals with the bi-directional flow components detected

just behind the tricuspid valve.
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Fig. 6. Tricuspid regurgitant signals in a case with mild TR (1+).
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Fig. 7. Tricuspid regurgitant signals in a case with moderately severe TR (3+).
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Fig. 8. A case with severe TR (4+).
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Flow signals exhibit narrow band spectra. The flow velocity is so high that a part of flow signals
with the frequency greater than 3 kilohertz is cut off and is diplayed on the opposite side of the

baseline (white arrow).
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Fig. 9. Comparison of the grade of TR assessed
by Doppler technique and by right ven-
triculography (RVG).

Assessment by Doppler is made on the basis of a
distance reached by regurgitant flow signals from
the tricuspid valve in the right atrium.
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Fig. 12. A case with prolapse of septal leaflet of the tricuspid valve.
TR flow directed medially along the atrial side of the tricuspid valve.
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