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Summary

Evaluation of tricuspid regurgitation was attempted by analyzing the blood flow pattern in the
hepatic vein using a combined system of a pulsed Doppler technique and two-dimensional echocardio-
graphy. The Doppler incident angle to the hepatic vein from the subcostal approach was approxi-
mately 0° to 30°, and the Doppler output was easily recognized as a narrow frequency-band pattern
on the sound spectrogram. The study population consisted of 60 patients with valvular heart disease
and 17 healthy subjects. Inferior vena cava dimension (IVCD), hepatic vein dimension (HVD) and
the blood flow pattern in the hepatic vein were compared with the severity (negative, mild, moderate
and severe) of tricuspid regurgitation (TR) assessed by right ventriculography and with right atrial
and ventricular pressures. The following conclusions were derived from the study:

1) IVCD and HVD in a group of TR severe were significantly larger than those of the other
groups.

2) The normal flow pattern of the hepatic vein was biphasic with a systolic flow greater than
a diastolic flow. In cases of valvular heart disease with atrial fibrillation, three types of abnormal blood
flow patterns were demonstrated; Type 1 had a slower systolic flow than a diastolic flow. Type 2 had
no flow signal during systole, and had only a diastolic flow. Type 3 had a reversed systolic flow with
several variations.

By this hepatic flow patterns, it was possible to differentiate the TR of severe and moderate groups
from the TR of mild group, because 81% of the former groups showed a Type 3 of a flow pattern.

3) The Doppler shifts from the base line on the sound spectrogram were well correlated with
right atrial pressure and right ventricular end-diastolic pressure (r=—0.72 and —0.64, respectively).

4) The early changes of the hepatic blood flow pattern after operation were due to the improve-
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ment of TR by tricuspid annuloplasty, and also seemed to be affected by the postoperative changes

of right atrial compliance and contraction.
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Table 1. Materials

No. Rar?ggee (}l’\l;lsganiSD
Controls 17 22—57 30.5+10.9
Subjects 60 24—62 44.7+9.7
Mitral stenosis 23
Mitral stenosis &
regurgitation 10

Mitral regurgitation 6

Mitral stenosis with
aortic regurgitation 9

Mitral stenosis &
regurgitation with
aortic regurgitation 7

Mitral valve
replacement 4

Isolated tricuspid
regurgitation
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Fig. 1. Long-axis views of the inferior vena cava from subcostal approach and thes ampling
site of the hepatic vein.

The Doppler incident angle to the hepatic vein shows nearly 0°. Left; a healthy subject. Right;
a patient with mitral stenosis and regurgitation (MSR) and tricuspid regurgitation (TR). the inferior
vena cava (IVC) and hepatic vein (HV) are dilated.
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Fig. 2. Inferior vena cava dimension (IVCD) and hepatic vein dimension (HVD) in normal
controls and in various valvular diseases.

Tr (—), Mild, Mode, and Severe indicate cases without tricuspid regurgitation, cases with mild,
moderate and severe regurtitation, respectively.
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Fig. 3. Flow signal of the hepatic vein in a healthy subject.
S and D are the maximum Doppler shifts from the base line during systole and diastole, respectively.
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Fig. 4. Several blood flow patterns within the hepatic vein in patients with various valvular
heart diseases with atrial fibrillation.

Type 1 is a systolic backward flow slower than a diastolic flow.

Type 2 is a diastolic backward flow without significant systolic flow.

Type 3 is a reversed systolic flow with several patterns. a: a mild reversed flow in early systole or
end-systole or both. b: a mild reversed flow at the same velocity during whole systole. ¢ and d: a
large reversed flow in early systole and end-systole, respectively. e: a large biphasic reversed flow
during systole. f: a large reversed flow during systole, just as a mirror image of a normal pattern.

JVP: jugular venous pressure tracing.
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Table 2. Correlation between the blood flow pattern of the hepatic vein by a pulsed Doppler
technique and the severity of tricuspid regurgitation assessed by right ventri-

culography.
Type 1 [Type 2|Type 3
9._v b c d e f
Tr(=) 2 1 1
Mild 9 6 2
Mode| 4 4 2 2
Sever 3 7 2 1

Total 15 8 3 6 5 9 2 1

Tr (—): no regurgitation ; mild, mode and severe: mild, moderate and severe regurgitation.
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Fig. 5. The Doppler shifts from the base line.
S=systolic maximum Doppler shift; D=diastolic maximum Doppler shift; Q: sinus rhythm
(SR); @: atrial fibrillation (Af).
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Fig. 6. The Doppler shifts from the base line.
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Fig. 7. Correlations between the Doppler shifts
(§-D) and mean right atrial pressure or v-wave
of right atrial pressure.
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Fig. 8. Changes of the hepatic blood flow
pattern and the Doppler shifts (S-D) after opera-
tion.
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