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Summary

The growth of pulmonary arteries following systemic-pulmonary arterial shunt procedures in
infants with cyanotic heart disease is a determining factor to the prognoses of those patients.

We assessed the validity of two-dimensional echocardiography (2DE) in evaluating pulmonary
arterial growth following shunt procedures. Blood flow through the shunts was measured at the times
of surgery, and the correlations between shunt flows and postoperative clinical courses were studied.

2DE was validated by its assessments of the right pulmonary artery (RPA) with an excellent
correlation between the RPA diameter on 2DE and that on angiography (r=0.97) and/or the actual
RPA diameter measured at the times of surgery (r=0.96) in 20 patients.

Ten patients with tetralogy of Fallot and pulmonary atresia were studied by 2DE pre- and post-
operatively. The RPA diameters of six patients with effective shunts increased from 5.7+1.7 mm
to 8.5+1.5 mm during six months after the shunts and their left ventricular end-diastolic dimensions
also increased significantly. But the RPA diameters in four patients with ineffective shunts did not
show significant increases after the shunts.

The shunt flows were correlated with the diameters of the anastomoses. The shunts which were
obstructed within two years showed shunt flows of 83 +26 m//min, while the shunts which were patent
for more than two years showed shunt flows of 320+126 m//min.

Serial measurements of RPA diameters by 2DE serve as a useful method of following patients
after systemic-pulmonary shunts. The amounts of shunt flows were correlated with post-operative
clinical courses over two year periods.
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Table 1.

e = — X & 2 AR BHIRIERE 7 O R

Clinical profiles of 30 patients who underwent systemic-pulmonary shunt operation

Course after operation

Diagnosis No. of cases —
CHF Shunt obstruction
Tetralogy with PA 12 1 5
PA with complex anomaly (asplenia) 6 2 2
PA with the intact ventricular septum 5 1 1
Tricuspid atresia (type Ia) + 0 1
Ebstein’s anomaly with PA 2 1 0
Single ventricle with PA 1 0 0
Total 30 5 9

PA =pulmonary atresia; CHF = congestive heart failure.

Parasternal long-axis view of the

pulmonary artery aorta

Fig. 1.

Suprasternal short-axis view of the

Long-axis view of the arch and the

right pulmonary artery

Echocardiographic views used for measurement of the right pulmonary artery.

AO=aorta; RPA =right pulmonary artery; LPA =left pulmonary artery; LA =left atrium.
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Fig. 2. Angiographic appearance of the pulmonary arteries in a one-month-old boy with

pulmonary atresia.

The right pulmonary arterial diameter is measured at the midline of the spine.
LV=left ventricle; MPA=main pulmonary artery; RPA =right pulmonary artery; PDA =patent

ductus arteriosus.
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Fig. 3. Correlation between RPA diameter on
two-dimensional echocardiography and that on
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Fig. 4. Correlation between RPA diameter on
two-dimensional echocardiography and that by
measurements at surgery.
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Fig. 5. Changes of hematocrit, RPA diameter
and LVDd in six patients whose shunts were
apparently effective.

RPA diameter and LVDd increase significantly
after the shunt. There is no significant increase in
hematocrit within one year follow-up.

Ht=hematocrit; rPAd=right pulmonary arterial
diameter on 2DE; LVDd =left ventricular end-diastol-
ic dimension measured by M-mode echocardiography.
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Fig. 6. Changes of hematocrit, RPA diameter
and LVDd in four patients whose shunt was ap-
parently ineffective.

RPA diameter and LVDd do not increase after the
shunt, and their hematocrits continue to be high
within one year follow-up.

Ht=hematocrit; rPAd=right pulmonary arterial
diameter on 2DE; LVDd=Ileft ventricular end-dias-
tolic dimension by M-mode echocardiography.
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Fig. 7. Relationship between shunt flow and
post operative clinical course.

non-effective=patients with ineffective shunts,
which is required to have subsequent shunt surgery
or the shunt is occulded; effective=patients whose
shunts are patent more than two years; CHF =patients
with congestive heart failure after the shunt; Flow=
blood flow through the shunt.
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Fig. 8. Relationship between shunt flow and the diameter of anastomosis.

Flow=blood flow through the shunt.
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