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Summary

Sixty-eight patients with severe tricuspid regurgitation proven by right ventriculography were ex-
amined using pulsed and continuous wave Doppler echocardiography and color Doppler flow imaging.
Among the 68 patients, there was no tricuspid regurgitant murmur in 16 (249,) in whom laminar re-
gurgitant flow signals were demonstrated by pulsed Doppler echocardiography. The area in which lami-
nar flow was detected ranged from 8 to 46 mm? (mean 19.5+9.8 mm?). The peak velocities in patients
without regurgitant murmurs as measured by continuous wave Doppler echocardiography ranged from
1.1 to 1.9 m/sec (mean: 1.61+0.21 m/sec). Laminar regurgitant flow signals were obtained in six; and
turbulent regurgitant flow signals in 46 of 52 patients with tricuspid regurgitant murmurs, and their
peak velocities ranged from 1.7 to 5.1 m/sec (2.80+0.78 m/sec). The peak velocities of the regurgitant
flow signals in patients without tricuspid regurgitant murmurs were significantly lower than those in
patients with regurgitant murmurs (p<0.01).

In six patients with laminar regurgitant flow signals and regurgitant murmurs, the areas of laminar
flow signals ranged from 3 to 12 mm? (mean 7.0+3.5 mm?) and were smaller than those of patients
without regurgitant murmurs (p<0.001). A characteristic candle flame pattern of regurgitant flow
signals was observed in all patients without murmurs. Thus, the absence of a tricuspid regurgitant
murmur results from laminar regurgitant flow signals of low velocity and this is characterized by a
candle flame pattern using color Doppler flow imaging.
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Fig. 1. Pulsed Doppler echocardiogram from a patient with silent severe tricuspid regurgi-
tation.

Laminar regurgitant flow signals are demonstrated in the right atrium in systole.

RV =right ventricle; RA=right atrium; SV =sample volume; TV =tricuspid valve.
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Fig. 2. Continuous wave Doppler echocardiogram from a patient with silent severe tri-
cuspid regurgitation.
The peak velocity of the regurgitant flow signals is 1.6 m/sec.
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Fig. 3. Pulsed Doppler echocardiogram from a patient with severe tricuspid regurgita-

tion with a regurgitant murmur.

Turbulent regurgitant flow signals are demonstrated in the right atrium in systole.
RV =right ventricle; RA=right atrium; LV =left ventricle; LA =left atrium; SV =sample volume;

TV =tricuspid valve.
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Fig. 4. Relationship between the peak velocity
of tricuspid regurgitant flow signals and the pre-
sence of a regurgitant murmur.

The peak velocities of the regurgitant flow signals
in the patients without tricuspid regurgitant murmur
are significantly lower than those of patients with
regurgitant murmur.

TR=tricuspid regurgitation.
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Fig. 5. Color Doppler echocardiograms of a patient with silent severe tricuspid regur-
gitation (left) and of a patient with severe tricuspid regurgitation with a regurgitant mur-

mur (right).

A candle flame pattern of regurgitant flow signals is demonstrated, which is characterized by a

red area surrounded by a blue zone indicating single aliasing with color reversal (left). A mosaic pat-

tern of regurgitant flow signals is noted in the right atrium. (right)

RV =right ventricle; RA=right atrium.

— 191 —



_i‘:l:ﬂa) :’D:J”: ﬁls}i, [E:H

LAMINAR SIGNAL
Sv
24
TV - >
7
PW

TURBULENT SIGNAL

Fig. 6. Schematic representation of Doppler-detected laminar (left) or turbulent (right)

regurgitation signals.

Left panel: In patients with relatively large leaking orifices, as the laminar core in the regurgitant
jet is larger than the sample size, a Doppler-detected regurgitation signal is shown as a laminar pattern.

Right panel: In patients with relatively small leaking orifices, the laminar core of the regurgitant jet
is smaller than the sample size, and a Doppler-detected regurgitation signal is shown as a turbulent '

pattern.

TV =tricuspid valve; SV=sample volume; PW=pulsed wave Doppler.
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