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=Abstract=
The Norwood Operation in Infants with Complex Congenital Heart Disease

Jeong Jun Park, M.D.*, Yong Jin Kim, M.D.*

From April 1987 to May 1996, 13 infants underwent a Norwood operation for complex congenital heart
diseases including hypoplastic left heart syndrome (n=7), mitral stenosis with small VSD and subaortic
stenosis (n = 1), mitral atresia with ventricular septal defect, coarctation of aorta, and subaortic stenosis (n
=1), interrupted aortic arch with ventricular septal defect and subaortic stenosis(n=1), tricuspid atresia
with transposition of the great arteries (n= 1), and complex double-inlet left ventricle (n=2). All patients
without hypoplastic left heart syndrome were associated with hypoplasia of ascending aorta and arch. Age
at operation ranged from 3 days to 8.7 months (mean 60.6 & 71.6 days, median 39 days). The operative
mortality (<30 days) was 46% (6 patients). Late mortality was 15% (2 patients). All operative deaths
occured during the first 24 hours after the operation as a result of cardiopulmonary bypass weaning fail-
ure (5 patients) and sudden hemodynamic instability postoperatively (1 patient). Late death was due to as-
piration pneumonia in two cases. There are 5 long-term survivals(39%). Three of them have undergone a
two-stage repair with a modified Fontan operation in two and total cavopulmonary shunt in one at 12,
17, 4.5 months after Norwood procedure with no mortality. Two patients have entered a three-stage repair
strategy by undergoing a bidirectional cavopulmonary shunt at 3 and 5.5 months after initial operation
with 1 operative death. The actuarial survival rate for all patients at the first-stage operation, including
hospital deaths and late death was 30.8% at | year.

In conclusion, the operative mortality of Norwood operation was relatively high compared to other op-
eration for major cardiac anomalies, continuing experience will lead to an improvement in result.

(Korean J Thorac Cardiovasc Surg 1997;30:263-9)
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Table 1. Patient characteristics with hypoplastic left heart syndrome

Great Anatomic Other
Patient No. Age(days) Sex Weight (Kg) Arterial o
Relationship subtype® anomalies
1 15 M 34 DORYV AS, MS
2 73 F 5.2 DORV AS, MS Interrupted IVC®
Bilateral SVC
3 3 M 3.2 Normal AA, MS CoA
4 94 F 39 Normal AA, MA CoA
5 27 M 3.7 Normal AA, MA PAPVR at high
svC
6 6 M 34 Normal AA, MS Aberrant right
subclavian artery
7¢ 21 M 2.9 DORY AA, MA CoA

a ! Anatomic subtypes based on the morphology of the left heart valve
b : Interrupted IVC with azygos continuation
¢ : Preoperative necrotizing enterocolitis, sepsis, and renal failure

(As, aortic stenosis; CoA, coarctation of aorta; DORYV, double-outlet right ventricle; TVC, inferior vena cava; MS, mitral stenosis; PAPVR, Partial

anomalous pulmonary venous return; SVC, superior vena cava)
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Table 2. Patient characteristics without hypoplastic left heart syndrome

 Weight (Kg)

G e e
1 122 k M 3.6
) 19 M 3.6
3 67 F 36
4 265 M 5.1
s 10 M 37
6 19 M 38

Arterial Diagnosis : :
' Relationship ; ' anom§lxes
Normal MS, VSD
subaortic obstruction
DORYV MA, VSD, CoA
subaortic obstruction
DORV Type B IAA, VSD Bilateral SVC*
subaortic obstruction
TGA Type IIc TA, VSD
small RV
TGA DILYV, CoA, small RV
TGA DILV, VSD, small RV

All patients had hypoplastic ascending aorta and arch.
* without innominate vein

(CoA, coarctation of aorta; DILV, double-inlet left ventricle; DORV, double-outlet right ventricle; IAA, interrupted aortic arch; IVC, inferior vena cava,
MA, mitral atresia; RV, right ventricle; SVC, superior vena cava; TA, tricuspid atresia; VSD, ventricular septal defect)
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‘Fotal
Modified Fontan op. Late death
(n=2) (n=2, 15%)

BCPS Cavopulmonary Shunt
(n=2, 1 operative death) (n=1)

Fig. 1. Fate of patients undergoing Norwood operation (BCPS,
Bidirectional cavopulmonary shunt).
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Fig. 2. Actuarial survival curve for all patients after Norwood
procedure (n=13).
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Table 3. Operative technique for first stage palliation of Nor-
wood operation

Operative technique No. of patient

Behrendt method 1

Direct anastomosis between proximal 6
MPA to aortic arch, and RMBT shunt

PTFE cuff and RMBT shunt 1

Bovine pericardial patch and central shunt 1

Autologous pericardial patch and RMBT 1
shunt

Autologous pericardial tube graft and 1
central shunt

Homograft and RMBT shunt 2

(MPA, main pulmonary artery; RMBT shunt, Right modified Blalock-
Taussig shunt)
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