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Summary

To develop a Doppler echocardiographic criterion for tricuspid regurgitation (TR) and to deter-
mine the incidence of TR in normal subjects, we examined 357 apparently normal subjects ranging in
age from five to 95 years using pulsed and continuous wave Doppler echocardiography. A Doppler
transducer was placed over the right ventricular apex, with the Doppler beam directed parallel with
TR flow. TR was judged to be present when a holosystolic abnormal flow pattern with the peak velo-
city greater than 1.5 m/sec was recorded at the tricuspid valve orifice. This was based on the theory that
in TR systolic psessure gradient across the tricuspid valve should be 10 mmHg or greater in normal
subjects.

TR was detected in 87 (24%,) of 357 subjects and the mean peak velocity of the TR was 2.1+
0.2 m/sec (mean+SD). It was more frequent in women (28%) than in men (19%) and differed
significantly among the young, middle and old age groups. It was 79%, in the first decade, 30% in
the second, 109 in the third, 219, in the fourth, 5%, in the fifth, 199, in the sixth, 14%, in the seventh,
239 in the eight, 379%, in the ninth and 409%, in the tenth. The minimum dimension of the tricuspid
annulus was significantly enlarged (p<0.001) in subjects with TR (2.2+0.3 cm/m?) compared to that
of subjects without TR (1.8+0.3 cm/m?).

In conclusion, 1) a holosystolic regurgitant Doppler signal with the peak velocity greater than 1.5
m/sec appears to indicate TR ; 2) the incidence of TR in normal subjects is relatively high in the
young, low in the middle aged, increasingly high again in the old age groups, and 3) the tricuspid
annular dimension may be causally related to TR.
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Table 1. Subjects

Age (yrs) Male Female Total

<10 7 12 19
10-20 29 8 37
20-30 26 24 50
30-40 19 10 29
40-50 12 9 21
50-60 11 16 27
60-70 18 31 49
70-80 20 46 66
80-90 16 38 54

>90 2 3 5
Total 160 197 357
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Fig. 1. Right ventricular apical long-axis views of a normal subject.
A: Pulsed Doppler echo sample volume (SV) is placed in the right atrium (RA) just above the

tricuspid valve.
B: The white line shows the ultrasonic beam direction of the continuous wave Doppler echo parallel

to the flow through the tricuspid valve.
LV=left ventricle; RV=right ventricle.
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Fig. 2. Tricuspid flow recorded with pulsed Doppler echocardiogram from a normal

subject without tricuspid regurgitation.
Although normal biphasic flow patterns are recorded in diastole, abnormal signals are not seen

in systole.
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Fig. 3. Pulsed (PWD) and continuous wave (CWD) Doppler echocardiograms of tricuspid

regurgitation (TR) in a normal subject.
Holosystolic regurgitant signals are observed and the peak velocity of TR is 2.0 m/sec.
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Fig. 4. Tricuspid flow recorded with continuous wave Doppler echogram from a normal
subject without tricuspid regurgitation.
Although flow away from the transducer is seen in systole, the peak velocity is only 0.5 m/sec.
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Fig. 5. Incidence of tricuspid regurgitation in
normal subjects by age.
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Fig. 6. Comparison of minimum tricuspid an-
nular dimensions in normal subjects with and
without tricuspid regurgitation.

Left panel consists of normal subjects under 50
years; right panel, normals over 50 years of age.
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