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Summary

The mechanism for the development of functional tricuspid regurgitation (TR) was studied by
an ultrasonic method. Thirty-five examinations were performed in 31 patients who were expected to
have functional TR, and the severity was classified into 4 grades according to the extension of the
regurgitant signals by pulsed Doppler echocardiography. The satisfactory horizontal section of the
tricuspid valve was obtained by two-dimensional echocardiography (2DE) to measure the tricuspid
annular diameter and to observe systolic configuration of the tricuspid valve in 22 examinations.

The tricuspid annular diameter was well correlated with the severity of TR, and “ lack of coapta-
tion " of the valve was recognized on 2DE in some cases of severe TR with the markedly dilated an-
nulus, indicating that this dilatation was an important trigger of functional TR. Additionally, in
the majority of patients with severe TR, * anterior displacement ” of the tips of tricuspid leaflet(s)
(6 mm or more from the tricuspid annulus towards the right ventricle) was observed, which was thought
to be due to the chordal traction secondary to the right ventricular dilatation, and contributed to the
development of functional TR by disturbing sufficient coaptation. In one particular case, severe
TR was associated with * malaligned coaptation” caused by the anterior displacement confined to
the septal leaflet, indicating that asymmetrical dilatation of the right ventricle and/or disorientation
of chordae-valve system may contribute to TR.

In patients with mild TR, the degree of tricuspid annular dilatation was slight and the majority
of them did not have distinct alteration in the systolic configuration of the tricuspid valve on 2DE
possibly because of the limitations inherent to the current 2DE system.
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This study elucidated that both the tricuspid annular dilatation and, in severe cases, anterior
displacement of the tricuspid leaflet tips have an important role for the development of functional

TR.
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Fig. 1. Grading of TR.

Severity of TR is classified into 4 grades according to the extension of the regurgitant signal com-
pared to the longitudinal dimension of the right atrium. Three examples of the horizontal 2DE indica-
ting sample sites and Doppler recordings are shown. From the left, a case without TR, a case with
2/4 TR and a case with 4/4 TR.
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HORIZONTAL SECTION

OF THE TRICUSPID VALVE

TAD 32mm (TR2/4)
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Fig. 2. Measurements of the tricuspid annular diameter (TAD).
At the end-diastole, a distance between the joint of the anterior leaflet and that of the septal leaflet was measured
on the horizontal section of tricuspid valve. Three examples of the measurements are shown.
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Fig. 3. Altered systolic configurations of the tricuspid valve associated with functional TR.

Upper left; normal coaptation. Upper right; the tips of the two Jeaflets are apart during systole,
resulting in a lack of valve coaptation (loss of coaptation). Lower left; malaligned coaptation caused

by the prolapse of septal leaflet. Lower middle; malaligned coaptation due to the displaced tip of
the septal leaflet toward the right ventricle. Lower right; coaptation is preserved, but the coaptation
point is displaced toward the right ventricle (anterior displacement). The anterior displacement may

be present with other coaptation abnormalities (for example, the upper right case and the lower middle

case).
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Table 1. Morphological classification of the
tricuspid valve during systole

Mode of coaptation

1. Loss of coaptation

2. Malaligned coaptation

3. Aligned coaptation
Position of tips of leaflets

a. Anterior displacement

b. No anterior displacement
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Fig. 4. Relationship between the tricuspid an-
nular diameter (TAD) and grade of TR (n=235).
TAD is corrected with a square root of body
surface area (BSA). Open circles show individual
cases, and mean TAD value (closed circles) with
1S.D. is shown. TAD is greater in cases with
severe TR. )
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Fig. 5. Relationship among altered systolic
configuration of the tricuspid valve, the tricuspid
annular diameter and grade of TR (n=22).
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