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Summary

This study verified the usefulness of two-dimensional (2-D) and pulsed Doppler echocardiogra-
phy (PDE) in the diagnosis of tricuspid stenosis (TS), and estimated the diastolic pressure gradient (PG)
across the tricuspid valve (TV).

Fifty-two patients with rheumatic mitral stenosis showing a decreased EF slope of the TV less
than 40 mm/sec were studied. All patients underwent cardiac catheterization, and the mean diastolic
pressure gradients (PG) across the TV were calculated with simultaneous recordings of right atrial and
ventricular pressures. Based on surgical findings, all patients were categorized as the TS group con-
sisting of 10 patients with TS (mean PG <5.0 mmHg; seven patients, >5.0 mmHg; three patients), and
the non-TS group consisting of 42 patients without TS. In three patients with PG exceeding 5 mmHg,
the TV disclosed typical commissural fusions between the leafets.

1. 2-D echocardiography

The diagnosis of TS was made by recording diastolic doming and thickening of the TV in the
parasternal long-axis and apical 4-chamber views. Among the 52 patients, 2-DE detected stenosis in all
10 patients with TS, for a sensitivity of 100%,, while excluding TS in 40 of 42 patients without TS
for a specificity of 959%,.

2. Pulsed Doppler echocardiography

The transtricuspid flow velocity in diastole was recorded from the apical window. Three indices
were determined from the phasic transtricuspid flow velocity pattern: a) the peak of early diastolic flow
velocity (PFV, m/sec), b) acceleration half time (AHT) determined as the time between the point of
the half peak velocity and that of the peak flow velocity, and c) deceleration half time (DHT) was de-
termined as the time between the point of the peak flow velocity and that of the half peak velocity.
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There was little difference in the AHT between the two groups (70+5 msec vs 96+ 10 msec,
respectively). The DHT for patients with TS (TS group) (320430 msec) was distinctly higher than
that for patients in the non-T'S group (9815 msec) (p<0.001). The DHT correlated well with PG of
the TV calculated from catheterization (r=0.94, PG: cathe=1.30x10-2x DHT +0.71). Thus, Doppler

echocardiography is useful in diagnosing TS and estimating pressure gradients.
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Table 1. Clinical and hemodynamic data of 10
patients with tricuspid stenosis

Mean PA TV-PG

Case Age Sex CO CI (mmHg) (mmHg)

1. 48 F 380 252 26 3.2
2. 42 F 272 206 22 3.5
3. 46 F 201 150 38 4.0
4. 42 F 360 242 24 4.0
5. 58 F 391 251 35 4.5
6. 56 F 245 1.81 36 4.5
7. 62 F 220 1.56 34 5.0
8. 42 M 320 224 25 5.5
9. 38 F 29 218 40 6.5
10. 45 M 2.76 1.78 23 8.0

CO=cardiac output; Cl=cardiac index; PA=
pulmonary artery pressure; TV=tricuspid valve;
PG =pressure gradient.
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Fig. 1. Diastolic frames of 2-dimensional echocardiograms of patients with tricuspid

stenosis.

Both long-axis (right) and 4-chamber (left) views show limited valve opening and doming of the

tricuspid valve.

RV =right ventricle; RA=right atrium; LA =left atrium; ATL =anterior tricuspid leaflet; PTL
=posterior tricuspid leaflet; STL =septal tricuspid leaflet.
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Fig. 2. Doppler echocardiogram.

The transducer was placed near the apex of the heart and the sample volume was carefully positioned
at the center of the tricuspid valve orifice, referring to the echocardiographic image. Acceleration half
time (AHT, msec) and deceleration half time (DHT, msec) are determined from the diastolic trans-
tricuspid flow velocity pattern. AHT is determined as the time between the point of the half peak
velocity and that of the peak flow velocity (PFV), and DHT is determined as the time between the

point of the PFV and that of the half peak velocity.
SV =sample volume.
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Fig. 3. Simultaneous recording of the right atrial and ventricular pressures.

Table 2. Comparison of pressure gradient and
commissural fusion in patients with
tricuspid stenosis

Pressure gradi- Patients Commissural Patients

ent of the TV (No.) fusion (No.)
3-5 mmHg 7 PTL-STL 1
(=50 PTL-ATL 6
5-8 mmHg 3 PTL-ATL 3

(>5.0) -STL

PTL =posterior tricuspid leaflet; ATL =anterior
tricuspid leaflet; STL =septal tricuspid leaflet.
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Table 3. Diagnostic value of 2-DE

Surgery
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2-DE TS (—) 0 40

TS =tricuspid stenosis.
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Fig. 4. Comparison of AHT or DHT in the TS
group (A) and the non-TS group (B).

The DHT is significantly increased in patients in the
TS group (320430 msec) as compared with those of
the non-T'S group (98415 msec) (p<0.001).
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Fig. 5. Correlation between DHT and mean

diastolic pressure gradient of the tricuspid valve.

The DHT correlates well with pressure gradient

(PG) of the tricuspid valve calculated from cathe-

terization data (r=0.94, p<0.001, PG=1.30x10"2x
DHT+0.71).
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