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Characteristics of Pulmonary Atresia and Ventricular Septal Defect

Changes of Pulmonary Artery after Modified B-T Shunt

Kise Nam, M.D., Jeong Hoon Kim, M.D., Jae Young Choi, M.D., Jun Hee Sul, M.D.

Division of Pediatrics Cardiology, Cardiovascular Surgery’, Yonsei Cardiovascular Center,
Cardiovascular Research Institute, Yonsei University College of Medicine, Seoul, Korea

Purpose : The purpose of this study is to help determine the optimal time and method for operation
of pulmonary atresia(PA) with ventricular septal defect(VSD).

Methods : Seventy patients who were diagnosed as PA with VSD in the Pediatric Department of
Cardiology, Severance Hospital between May, 1991 and April, 1995, were included in our study. Sub-
jects were divided into two groups depending on the presence of major aorto-pulmonary collateral
arteries(IMAPCASs). In patients with MAPCAs, the distribution of MAPCAs concerning its relation-
ship with central PA were analyzed, while in patients without them, morphologic changes of PA
after performing conventional modified Blalock-Taussig(B-T) shunt were studied.

Results : After performing modified B-T shunts, the number of cases of PA stenosis and interrup-
tion increased from 26 to 37. Fifteen cases of advanced stenosis and six cases of interrupted PA
were also observed. After performing modified B-T shunt, CSAI of both PA was increased from
197£101 to 311*+138, more remarkably in cases without progression of PA stenosis. Among the pa-
tients with MAPCAs, 12 cases showed PDA, while 16 cases showed confluent PA. On average,
MAPCAs were present in 2.5 cases. Concerning the types of MAPCAs, 14 cases were unifocal,
while 36 cases were multifocal and most of them originated from descending aorta.

Conclusion : In cases where pulmonary flow is maintained by PDA, stenosis of central PA is com-

B-T shunt, so careful attention is needed during follow-up. In cases with dominant MAPCAs, con-
fluent PA is common, and multifocal pulmonary supply renders surgery difficult, so careful analysis
of pulmonary supplies to each pulmonary segments, their shapes and relationships, are indicated pre-
operatively. (Korean J Pediatr 2004;47:304-309)
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result in retarded pulmonary arterial development or increased stricture after modified
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Table 1. Classification of Studied Patients According to the
Post Operative Change of Juxtaductal Stenosis after Unilateral
Modified Blalock-Taussig Shunt

Juxtaductal stenosis

. No of  Follow up
Group Pt duration
Pre-UMBT' Post-UMBT ’
Group 1 0 0 13 149*6.4
Group 1I 0 1 11 16.8£45
Group III 1 1 19 18.4%10.3
Group IV 1 or 2 2 7 52.0+12.9"

“P<0.05, "UMBT : unilateral modified Blalock-Taussig shunt

Table 2. Pattern of Central Pulmonary Artery in Patients
with Pulmonary Atresia with Ventricular Septal Defect with-
out Major Aorto-Pulmonary Collateral Arteries

Juxtaductal stenosis

None Stenosis Interruption Subtotal

Preoperative 24 25 1 50(100)
Post-LMBT" shunt 35( 70)
None 9 0 0 9( 18)
Stenosis 7 15" 22( 44)
Interruption 0 3 1 4( 8)
Post-RMBT" shunt 15( 30)
None 4 0 0 4( 8)
Stenosis 4 4t 0 8( 16)
Interruption 0 3 0 3( 6)

"LMBT : Left modified Blalock-Taussig shunt, RMBT : Right
modified Blalock-Taussig shunt,

"Left pulmonary artery diffuse hypoplasia:8 cases

'T'Right pulmanary artery diffuse hypoplasia : 4 cases

Numerals in the parenthesis indicate percentage to the total

cases without major aorto-pulmonary collateral arteries
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Table 3. Changes of Cross—Sectional Area Index of the Pulmonary Arteries after Unilateral Modified Blalock-Taussig Shunt in
Pulmonary Atresia with Ventricular Septal Defect without Major Aorto—Pulmonary Collateral Arteries(Mean=®SD)

CSAI of RPAT

CSAI of LPA" Total CSAI®

Group Pre/Post-UMBT¥ Pre/Post-UMBT Pre/Post-UMBT
I(n=13) 77427 171£121° 71+36 141+67" 148+59 313+180°
II(n=11) 118+94 168+86 85+39 122+53 203+110 3254142
(n=19) 160+ 105 174+59 69+30 135+74" 229+113 310+105"
IV(n=7) 65+45 115+65 103+21 114+ 41 16846 23092
Total(n=50) 125+91 172+86" 73+33 134+66" 197+101 311+138°

"P<0.05 when compared with the pre-UMBT value, 'RPA : Right pulmonary artery, LPA : Left pulmonary artery, TUMBT : unilat-
eral modified Blalock-Taussig shunt, *CSAI: Cross-Sectional Area Index

Table 4. Change of Cross-Sectional Area Index of the Pulmonary Arteries according to the Site of Unilateral Modified Blalock-
Taussig Shunt in Pulmonary Atresia with Ventricular Septal Defect without Major Aorto-Pulmonary Collateral Arteries(Mean=*

SD)
Grou CSAI of RPAT CSAI of LPAT Total CSAI®

p Pre/Post-UMBT* Pre/Post-UMBT Pre/Post-UMBT
Right UMBT(n=15) 84£67 176+114 73+45 129+70" 157+84 305+153"
Left UMBT(n=35) 13794 15966 77£39 133+56" 214+104 302+114"

"P<0.05 when compared with the pre-UMBT value, "RPA : Right pulmonary artery, LPA :Left pulmonary artery, TUMBT : uni-
lateral modified Blalock-Taussig shunt, *CSAI: Cross-Sectional Area Index
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Table 5. Changes of Cross-Sectional Area Index of the
Ipsilateral/Contralateral Pulmonary Arteries after Unilateral
Modified Blalock-Taussig Shunt in Pulmonary Atresia with
Ventricular Septal Defect without Major Aorto-Pulmonary
Collateral Arteries(Mean=®SD)

CSAI of CSAI® of
ipsilateral PA contralateral PAT
Group
Pre- Post- Pre- Post-
UMBT' UMBT UMBT UMBT
1(n=13) 72+36 169+ 105" 7429 149+88"
I(n=11) 9647 164+20" 143+87 142+88
I(n=19) 10294 146 +68 12890 158 +58
V(n=7) 6545 96+56 10321 13444
"P<0.05 when compared with the pre-UMBT value
TUMBT unilateral modified Blalock-Taussig shunt
*PA: pulmonary artery
SCSAI: Cross—Sectional Area Index
.
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Table 6. Changes of Cross—Sectional Area Index of the Pulmonary Arteries after Bilateral Modified Blalock-Taussig Shunt in
Pulmonary Atresia with Ventricular Septal Defect without Major Aorto—Pulmonary Collateral Arteries(n=9)(Mean=*=SD)

CSAI of ipsilateral PAT CSAI of contralateral PA Total CSAI®
Group

Pre-op Post-op Pre-op Post-op Pre-op Post-op
Unilateral MBT' 103+97 97+45 95+59 99+27 199+145 196 £57
Bilateral MBT 98+27 170£80" 98+45 140£63 196 £57 309+115

"P<0.05 when compared with the pre-operative CSAI of PA, "MBT : modified Blalock-Taussig shunt, TPA : pulmonary artery,

CSAI: Cross—Sectional Area Index

Table 7. Morphological Characteristics in Pulmonary Atresia
with Ventricular Septal Defect with Major Aorto—Pulmonary
Collateral Arteries

Parameter g‘ruc_e PA Balanced MAECA X Total
ominant dominant

No of patient 8 5 7 20

RAA/LAA" 3/5 2/3 3/4 8/12

PDA' 7/8 0/5 2/7 12/20

Confluent PAT 8/8 5/5 3/7 16/20
MAPCA origin 5 3 8/20
PDA origin 5 7 12/20

Central PA 8/8 4/5 3/7 15/20

"RAA : Right aortic arch, LAA :Left aortic arch, 'PDA :pa-
tent ductus arteriosus, 1t'PAipulmonary artery, "MAPCA :
Major Aorto-Pulmonary Collateral Arteries

Table 8. Morphologic Characteristics of Major Aorto-Pulmo-
nary Collateral Arteries in Pulmonary Atresia with Ventric-
ular Septal Defect with Major Aorto-Pulmonary Collateral
Arteries(n=20)

True PA' MAPCA

Parameter dominant Balanced dorminant Total
Number
Total 12 16 22 50
No'/Pt 15 3.2 3.1 25
Range 1-3 3-5 3-4 1-5
Pattern
Unifocal 5(42) 4(25) 5(23) 14(32)
Multifocal 7(58) 12(75) 17(77) 36(68)
Origin
DsA' 10 15 19 44(88)
RINAT 1 0 1 2( 4)
RSCA® 1 1 1 3( 6)
LSCA® 0 0 1 10 2)

“No. in the parenthesis means %, 'DsA :descending aorta,
1t'RINAIright innominate artery, ‘RSCA :right subclavian
artery, LSCA : left subclavian artery, 'PA :pulmonary artery
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