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Summary

Recently, pulsed Doppler echocardiography has been used for the quantitative evaluation of tri-
cuspid regurgitation (TR). However, there are some problems about the clinical significance of TR
diagnosed by Doppler examination probably because of the excellent sensitivity in detecting TR. In
the present study, we used liver function tests as an indicator of the visceral damage caused by TR
and compared them to the severity of TR estimated by Doppler examination.

Forty Doppler examinations were performed in 33 cardiac patients including seven, in which the
examinations were repeated because the severity of TR changed during the clinical course. The severity
of TR was classified into four grades according to the maximal extent of the regurgitant signal. Abnor-
mal liver function was defined by the abnormalities of at least one of the following six tests: choline-
sterase (CHE), y-GTP, leucine aminopeptidase (LAP), total bilirubin, alkaline phosphatase and GPT.

Abnormal liver function tests were present in one of eight patients without TR, two of 10 with
14+ TR, four of seven with 24+ TR, seven of eight with 3+ TR, and six of seven with 4+4+TR. The in-
cidence of abnormal liver function tests increased parallel to the grade of TR and was very frequent
in patients with 3+ or 44+TR. TR diagnosed as greater than 3+ by Doppler examination is considered
to have an important clinical significance and an indication of the intensive therapy.
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Fig. 1. Grading of TR with the maximal extent
of the regurgitant signal.
RA =right atrium; RV =right ventricle.

Table 1. Liver function tests used and their
normal range

Individual test Normal range

Cholinesterase (CHE) 1,060~1,820 IU/L
7-glutamyl transpeptidase (-GTP) 0~40 IU/L

23~80 IU/L
0.2~1.2 mg/dl
2.7~10.3 KAU

Leucine aminopeptidase (LAP)
Total bilirubin
Alkaline phosphatase

Glutamate pyruvate

transaminase (GPT) 3~35 KU
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Fig. 2. Examples of grading TR using of pulsed Doppler method.
A: In the upper 2 D echogram the sample site of the Doppler recording is shown. No TR signals

(lower) are recorded.

B: In the upper 2 D echogram the extent of TR signal is shown in a patient with 24+ TR. TR
signals are recorded in the lower Doppler echocardiogram.
C: The extent of TR signal (upper) and the Doppler recording (lower) in a patient with 4+ TR.
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Fig. 3. Incidence of abnormal liver function
tests in 32 patients with TR.
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Fig. 4. Incidence of abnormal liver function
tests in each grade of TR (40 examinations
including seven repeated).
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Fig. 5. Changes in the result of liver function
tests in 7 patients whose grade of severity of TR
changed during the follow-up study.

Open circles are the cases with normal liver function,
and closed circles are with abnormal liver function.
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Fig. 6. Incidence of abnormal liver function
tests in each grade of severity of TR (33 examina-
tions excluding seven repeated examinations).

Seven examinations are excluded because more
advanced TR is developed in the same patient, TR
greater than 3+ by Doppler examination is very
frequently associated with abnormal liver function
tests.
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Fig. 7. Serum cholinesterase activity (CHE) in
each grade of TR (40 examinations including seven
repeated).
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Fig. 8. Changes inserum cholinesterase activity
(CHE) in seven patients whose grade of severity
of TR changed during the follow-up study.
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