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Summary

It is well known that right ventriculography has unavoidable disadvantages as a method for di-
agnosing tricuspid regurgitation. In this study, inferior vena caval angiography (IVC angiography)
was tested as a new method for quantitatively diagnosing tricuspid regurgitation.

With this method, no catheter passes through the tricuspid valve, and only a small amount (10 ml)
of contrast material injected into the upper portion of the inferior vena cava visualizes the entire right
atrium, and tricuspid regurgitation is manifested by turbulence or a negative jet in the right atrium.

With respect to the degree, tricuspid regurgitation was graded as absent (0), mild (1+), moderate
(2+) and severe (3+) using the criteria shown in Fig. 1. Mild tricuspid regurgitation was diag-
nosed when systolic turbulence was observed in the right atrium and did not reach the right atrial
wall. Moderate tricuspid regurgitation was diagnosed when systolic turbulence reached the right atrial
wall. Severe tricuspid regurgitation was diagnosed when systolic turbulence entered the inferior vena
cava.

Sixty-four patients with valvular heart disease and four having coronary heart disease were studied
using IVC angiography and pulsed Doppler echocardiography. Using Doppler, the severity of tricuspid
regurgitation was determined according to the distribution of the regurgitant signal in the right atrium.
The degree of tricuspid regurgitation by IVC angiography correlated well with that by Doppler. All
patients with severe (3+) regurgitation and 15 of 22 patients with moderate (2+) regurgitation required
surgery, but all with no (0) regurgitation and 12 of 14 with only mild (1+) regurgitation required no
surgical correction of the tricuspid valve. We found that it is difficult to diagnose tricuspid regurgita-
tion by IVC angiography in atrial septal defect.

We concluded that IVC angiography is useful for quantitatively diagnosing tricuspid regurgita-
tion except in patients with atrial septal defect.
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Fig. 1. Diagrams demonstrating the degree of tricuspid regurgitation using inferior vena
caval angiography.

Arrows indicate tricuspid regurgitant blood flow during systole. 0=no regurgitation; 1+ =mild
regurgitation; a regurgitant flow remains in the right atrial cavity during systole, 2+ =moderate re-
gurgitation; the regurgitant flow reaches the right atrial wall, 3+ =severe regurgitation; regurgitant
flow enters the IVC during systole. SVC=superior vena cava; RA =right atrium; IVC=inferior vena
cava; HV =hepatic vein.

Fig. 2. Right atriograms (RAO 30°: systolic frame in the right and diastolic frame in the left)
using inferior vena caval injection showing no tricuspid regurgitation.

Arrows indicate the forward blood flow in the right atrium during systole. RA =right atrium; IVC
=inferior vena cava.
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Fig. 3. Right atriograms (RAO 30°: systolic frame in the right and diastolic frame in the left)
using inferior vena caval injection showing mild tricuspid regurgitation.

Arrows indicate a regurgitant blood flow appeard in the right atrium during systole. Note that
the regurgitant flow remains in the right atrial cavity.

Fig. 4. Right atriograms (RAO 30°: systolic frame in the right and diastolic frame in the left)
using inferior vena caval injection showing moderate tricuspid regurgitation.

Arrows indicate coronary sinus blood flow at end-diastole (left) and a regurgitant blood flow during
systole (right). Note that the regurgitant flow reaches the atrial wall and that the hepatic vein is filled
by a backward flow from the right atrium in systole. HV =hepatic vein.
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Fig. 5. Right atriograms (LAO 60°: systolic frame in the right and diastolic frame in the left)
using inferior vena caval injection showing severe tricuspid regurgitation.
Arrows indicate negative jet by the regurgitant blood flow in the right atrial cavity and the inferior

vena cava (lower two arrows) during systole.
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Fig. 6. Relationship between the grade of tricuspid regurgitation determined by inferior
vena caval angiography and that by the Doppler method.

TVR=tricuspid valve replacement; TAP=tricuspid annuloplasty; NSR=normal sinus rhythm;
AF =atrial fibrillation.
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