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Pulmonary Arterial Growth Pattern after Shunt Operation
in Patients of Pulmonary Atresia with Ventricular Septal Defect
Associated with Juxtaductal Stenosis

Kyo Jun Lee, MD.*, Young Hwan Park, M.D. *, Jae Young Choi, M.D.*

Background: Pulmonary atresia (PA) with ventricular septal defect has various morphology of
pulmonary arteries and pulmonary blood flow sources, so pulmonary arterial hypoplasia and
arborization abnormality make this anomaly difficult to manage surgically. In cases associated
with juxtaductal stenosis, we evaluated the change of the pulmonary arterial and juxtaductal
stenotic site after shunt operations, and would like to find useful information in surgical
planning and methodology of these patients. Material and Method: Among 59 cases
diagnosed as PA with ventricular septal defect associated with juxtaductal stenosis, 29 cases
who had cardiac catheterization before and after shunt operation were selected from July,
1991 to July, 1996. In 1Q cases of right shunt operation(Group I) and 19 cases of left shunt
operation (Group II), the diameters of the descending aorta, both pulmonary arteries, and the
juxtaductal stenosis site were measured before and after the shunt operation. Result: In both
Group 1 and II, the pre- and postoperative ratio of diameters of the ipsilateral pulmonary
artery to the descending aorta was from 0.78£0.31 units to 1.01£0.26 units and from 0.67
+0.18 units to 0.84+0.27 units respectively, showing a signigicant increase. The contralateral
pulmonary artery index was increased from 0.9210.28 units to 1.05%0.15 units and from
0.94+0.27 units to 1.08+0.37 units respectively, but could not be confirmed statistically. In
both groups, the change of juxtaductal stenosis showed an aggravating tendency but of no
statistical significance from 0.43%0.27 units to 0.39*0.25 units and from 0.32%0.10 units to
0.30+0.16 units respectively, and we experienced 2 total obstruction in Group II. Because
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the increased pulmonary blood flow by shunt operation has a favorable effect to the
pulmonary arterial growth, the shunt operation is a recommended treatment in patients with
hypoplastic pulmonary arteries. But in PA with ventricular septal defects, the change of
juxtaductal stenosis is very important. In conclusion, the growth of ipsilateral (shunt site)
pulmonary artery was promoted by shunt operation, but there is a tendency for the
juxtaductal stenosis to be aggravated. And we experienced 2 total obstruction in Group II.
Conclusion: Thus, in cases operated with shunt method, much careful postoperative follow
up study including angiographic evaluation is needed, and after the shunt operation on the
side of pulmonary artery associated with juxtaductal stenosis, early precise planning for total
correction is recommended.

(Korean J Thorac Cardiovasc Surg 1998;31:861-6)
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Table 1. Patient profile

Period Jul. 1991 ~ Jul. 1996
Number 29

Sex, male : female 18 : 11

Age 12.5 £ 14.2 months (1~70)
Body weight 72 £ 31 Kg (26~15.0)
Body surface area 0.36 = 0.10 m*

Follow up duration 18.6 = 10.1 months

Table 2. Associated anomalies
BSVC

PFO

MAPCAs

ASD secundum

Complete ECD

Rt. sided aortic arch

NN W

A5 9
Auctets 220 g HEY 37/9 M3t
Table 3. Operation
Group 1 Group 11
(Rt. shunt) (Lt. shunt)
No. Size of graft 10 19
5 mm 8 18
4 mm 2 1
F/U months 18.7£7.8 18.5+11.3

Table 4 Parameters & Calculations

Diameter of RPA

Diameter of LPA

R (mm)
L (mm)

Diameter of Juxtaductal Stenosis = J (mm)

Diameter of Descending Aorta = D (mm)

RPA index
LPA index
JS index

R/D
L/D
1/D

BSVC ; bilateral superior vena cava, PFO ; patent foramen ovale,
MAPCAs ; major aortopulmonary collateral arteries, ASD ; atrial

septal defect, ECD ; endocardial cushion defect

Actual diameter = measured diameter / magnification coefficient
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RPA ; right pulmonary artery, LPA ;

JS ; juxtaductal stenosis

left pulmonary artery

Fig. 1. Angiographic Measurements
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Table 5. Comparison of preoperative and postoperative
indices of total cases

521 A
1998;31:861-6

Table 6. Comparison of preoperative and postoperative
indices of Group | and Group I

preop. RPA index 0.89 £ 0.29
postop. RPA index 1.06 = 0.33%
preop. LPA index 075 £ 025
postop. LPA index 0.91 £ 0.25**
preop. JS index - 036 % 0.18
postop. JS index 0.33 = 0.19

*p=0.04, **p=0.02
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Group 1 Group II
preop. RPA index 0.78 + 0.31 0.94 = 0.27

postop. RPA index 1.01 + 0.26* 1.08 = 0.37

preop. LPA index 092 = 028 0.67 £ 0.18
postop. LPA index 1.05 £ 0.15 0.84 £ 0.27*
preop. JS index 043 = 027 0.32 = 0.10
postop. JS index 0.39 £ 025 0.30 = 0.16

*p<0.05
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