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Summary

A 12-year-old girl with a univentricular heart and pulmonary stenosis, who had undergone Glenn
operation at two years of age and Fontan operation at 11 years of age, had a right-to-left shunt via
collaterals between the innominate and pulmonary veins. This right-to-left shunt was detected by
two-dimensional contrast echocardiography. The contrast material was injected into the left antecubi-
tal vein appeared in the left atrium, and this was confirmed by innominate venography. The contrast
material injected into the left innominate vein passed via the collaterals into the pulmonary veins bi-
laterally. No such cases have so far been reported. In our experience, in four of six cases after Glenn
operation, including the present case, the abnormal collateral circulation from the superior vena cava
to the atrium was detected by two-dimensional contrast echocardiography.

This case is interesting embryologically and suggests that the connection between the pulmonary
and systemic veins which is present in early fetal life, and subsequently disappears, was present after
birth.
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Fig. 1. Schema of Glenn operation in Case 1.
The distal end of the superior vena cava is anasto-

mosed to the main pulmonary artery at its bifurcation.
SVC=superior vena cava; PA=pulmonary artery.

Table 1. Cardiac catheterization findings (Case
1)

Pressure (mmHg)

SvC a: 17 v: 15 mean: 14
Lt. innominate vein 14 12 12
RA 16 15 15
rPA 17 15 16
IPA 17 15 16
Ventricle S: 92 D: 0 EDP: 3
Ao 95 69 mean: 80

O, saturation of the aorta: 91.6%,

The volume of the right-to-left shunt was too small
to be calculated.

SVC=superior vena cava; RA =right atrium; PA=
pulmonary artery; Ao=aorta; S=systole; D=
diastole; EDP =end-diastolic pressure.
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Fig. 2. Two-dimensional contrast echocardiograms in the apical four-chamber view (Case 1).
Left: Before injection of the contrast material. Right: The contrast material is injected into the
superficial vein of the left arm. It appears in the left atrium, suggesting the presence of a right-to-
left shunt.
RA =right atrium; LA =left atrium.

Table 2. Four cases with abnormal collateral circulations from the superior vena cava to
the atrium after Glenn operation detected by contrast two-dimensional echo-

cardiography
Case Age Sex Diagnosis Surgery

1. A.K. 12y9m F UVH, PS 2y 6m Glenn operation
11y 9m Fontan operation

2. YK 15y5m M TA, VSD, PS Oy 8m Glenn operation
12y 7m lt. BT shunt operation
14y10m Fontan operation

3. N.K. 15y3m F Common atrium, CAVC, PS 15y 1m Glenn operation

4. T.S. 9y7m F Common atrium, CAVC, 9y 5m Bilateral Glenn operation

DORYV, PS, bilateral SVC

UVH =univentricular heart; PS=pulmonary stenosis; TA=tricuspid atresia; VSD =ventricular septal defect;
CAVC =common atrioventricular canal; DORV =double outlet right ventricle ; BT =Blalock-Taussig.
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Fig. 3. Findings of left innominate venography (Case 1).
The contrast material injected into the left innominate vein passes via the collaterals into the right

and left pulmonary veins.
PV =pulmonary vein.
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Fig. 4. Findings of two-dimensional contrast echocardiograms of Case 2 (apical four-chamber

view).

Left: Before injection of the contrast material. Right: The contrast material injected into the left

antecubital vein appears in the left atrium, suggesting the presence of a right-to-left shunt.
RA =right atrium; LA =left atrium; LV =left ventricle.
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Fig. 5. Findings of two-dimensional contrast echocardiograms of Case 3 in the apical

four-chamber view.

Left: Before injection of the contrast material. Right: The contrast material injected into the left an-
tecubital vein appears in the atrium, suggesting the presence of collaterals from the superior vena

cava to the atrium.
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