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Contrast echoangiogra-
phic diagnosis of con-
genital tricuspid stenosis
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Congenital tricuspid stenosis is an uncommon congenital anomaly and usually associated with
other lesions such as severe pulmonic stenosis or atresia. Sometimes, it is difficult to diagnose this
malformation non-invasively, but the differential diagnosis from tricuspid atresia is essential for the

surgical considerations.

Described here were three patients with congenital tricuspid stenosis who were successfully diag-
nosed by contrast echoangiography using peripheral venous injection of the contrast medium. Con-
trast echoes appeared in the right atrium initially and then in the right ventricle through the stenotic
tricuspid valve. In conclusion, contrast echoangiography is mandatory in the diagnosis of this entity.
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Table 1. Clinical and laboratory findings of three patients with congenital tricuspid stenosis

Case 1 (79-1368)

Case 2 (81-1327)

Case 3 (M82-341)

2Y. 3,700 g/41W 1Y. 3,160 g/38W

Cyanosis (+)
Liver 3 cm palpable
ESM 4/6 (2LIS)

Cyanosis ()

TOS (+)
CTR: 58% CTR: 70%
PS PS

Liver 4 cm palpable
ESM 4/6 (2LIS)

5Mo. 3,460 g/40W
Cyanosis (+)

Liver 4 cm palpable
ESM 3/6 (2LIS)

CTR: 62%
PA

ESM=e¢jection systolic murmur; TOS=tricuspid opening snap; PS=pulmonary stenosis; PA=pulmonary

atresia; CTR =cardiothoracic ratio.
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Fig. 1. Phonocardiogram of Case 1.
An ejection systolic murmur is recorded in 2LIS and a small pulmonic second sound (IIp) is re-

corded at 32 msec after the aortic second sound. A tricuspid opening snap (TOS) is recorded in
4LIS at 42 msec after the aortic second sound.
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Fig. 2. Electrocardiograms of three cases.
Case 1: Right axis deviation and right atrial hypertrophy are noted.
Case 2: Mild left axis deviation, right atrial hypertrophy and mild left ventricular hypertrophy
are noted.
There are case 3: There are right axis deviation and right atrial hypertrophy.
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Fig. 3. Two-dimensional echocardiograms of Case 1.

The tricuspid valve does not open freely and only a slight movement is observed.

RV =right ventricle; LV=left ventricle; RA=right atrium; LA=left atrium; IVS=interventri-
cular septum; T'V=tricuspid valve, MV =mitral valve; PV =pulmonary vein.
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Fig. 4. Two-dimensional echocardiograms of Case 2.
There is no opening motion of the tricuspid valve. A small right ventricle (RV) and the thickened

anterior right ventricular wall are observed.

LV=left ventricle; RA=right atrium; LA=left atrium; TV=tricuspid valve; MV =mitral valve.
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Fig. 5. Two-dimensional echocardiography in Case 3.

The tricuspid valve does not open. A tiny right ventricle with markedly thickened anterior wall
is observed.

RV =right ventricle; LV=left ventricle; RA=right atrium; LA=left atrium.
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Fig. 6. Contrast echoangiograms in Case 1.

SERME= 442 contrast echoangiography

Following peripheral venous injection of the contrast medium, contrast echoes appear in the right
atrium initially and then in the right ventricle through the tricuspid valve.
RV=right ventricle; LV=left ventricle; RA=right atrium; LA=left atrium; IVS=interventri-

cular septum.
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Fig. 7. Contrast echoangiograms in Case 2.

As in the Case 1, the contrast medium is observed in the right atrium initially and then in the

right ventricle through the stenotic tricuspid valve.

RV =right ventricle; LV=Ileft ventricle; RA=right atrium; LA=left atrium.
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Fig. 8. Contrast echoangiograms in Case 3.

HeRME=429p %42 0 contrast echoangiography

Following peripheral venous injection of the contrast medium, contrast echoes are visualized to
cross an atrial septal defect into the left atrium and then simulaneously into the right ventricle
across the tricuspid valve and into the left ventricle across the mitral valve.

RV =right ventricle; LV =left ventricle; RA=right atrium; LA=left atrium.
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Fig. 9. Contrast echoangiograms in a case of tricuspid atresia.
Following peripheral venous injection of the contrast medium, contrast echoes can be seen in
the right atrium initially and then in the left atrium and in the left ventricle. The right ventricle

is opacified through a ventricular septal defect.
RV =right ventricle; RA=right atrium; LV=left ventricle; LA=left atrium; MV =mitral

valve; VSD =ventricular septal defect; IVS=interventricular septum.
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Table 2. Catheter findings in three cases

FRME=R 4D contrast echoangiography

Case 1 Case 2 Case 3

O, sat Press O, sat Press O, sat Press
VCI 73 53 75
VCS, 78 42 69
VCS, 77 51
RA 74 12/6 (7) 50 9/5 4) 69 13/7 (5)
RV 43 90/7 (35)
LA 82 10/6 (7) 55 6/4 (3) 83 716 (3)
LV 83 100/6 55 80/7 83 70/10
FA 84 100/70 (90) 54 80/60 (70) 82 70/40 (50)

(%) (mmHg) (%) (mmHg) (%) (mmHg)

Step down of O, saturation is seen in left atrium in all cases. In right atrium an a-wave is elevated in all cases
and systolic pressure in the right ventricle is higher than the left ventricular pressure in Case 2.

O, sat=0, saturation; Press=pressure; VCI=vena cava inferior; VCS =vena cava superior; RA=right atrium;
RV =right ventricle; LA=left atrium; LV=left ventricle; FA=femoral artery.
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Fig. 10. Right atrial angiograms in three cases
with congenital tricuspid stenosis.
A small tricuspid funnel (arrows) is seen in all cases.
RA =right atrium; LA=left atrium; RV =right
ventricle; VCS=vena cava superior.
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