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=Abstract=
Surgical Results and Risk Facor Analysis of the Patients with
Single Ventricle Associated with Total Anomalous Pulmonary
Venous Connection

Jeong Ryui Lee, M.D.*, Chang Young Kim, M.D.*, Hong Kwan Kim, M.D.*
Jeong Sang Lee, MD.**, Yong Jin Kim, M.D.*, Joon Ryang Rho, M.D.*

Background: The surgical results of the patients with single ventricle(SV) associated with
total anomalous pulmonary venous connection(TAPVC) has been reported with high mortality
and morbidity due to their morphologic and hemodynamic complexity. A retrospective review
was undertaken to report the outcome of the first-stage palliative surgery in our institution
and to determine the factors influencing early death. Material and Method: Between January
1987 and June 2002, 39 patients with SV and TAPVC underwent surgical intervention with
or without TAPVC repair. Age at operation ranged from lday to 10.7months (median age,
2.4month), and 29 patients were male. Preoperative diagnosis included 20 right-dominant SV,
15 SV with endocardial cushion defect, 3 left-dominant SV, and 1 tricuspid atresia. The
pulmonary venous connection was supracardiac in 22, cardiac in 5, infracardiac in 11, and
mixed in 1. Obstructed TAPVC was present in 11. First-stage palliative surgery was
performed in 37. Repair of TAPVC, either alone or in association with other procedures,
was performed during the initial operation in 31. Univariate and multivariate analyses were
performed to analyze the risk factors influencing the operative death. Result: A mean
follow-up period of survivors was 34.31+43.0(0.53~146.2)months. Overall early operative
mortality was 43.6%(17/39). The causes were low cardiac output in 8, failure of weaning
from cardiopulmonary bypass in 3, sepsis in 2, pulmonary hypertensive crisis in 1,
pulmonary edema in 1, pneumonia in 1, and postoperative arrhythmia in 1. Risk factors
influencing early death in univariate analysis were body weight, surgical intervention in
neonate, obstructive TAPVC, preoperative conditions including metabolic acidosis, and need
for inotropic support, TAPVC repair in initial operation, operative time, and cardiopulmonary
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bypass(CPB) time. In multivariable analysis, body weight, age at initial operation, surgical
intervention in neonate, preoperative conditions including metabolic acidosis, need for
inotropic support and CPB time were the risk factors. Conclusion: In this study, we
demonstrated that the patients with SV and TAPVC had high perioperative mortality.
Preoperative poor condition, young age, the length of operative and CPB time, the presence
of obstructive TAPVC had been proven to be the risk factors. This fact suggests that the
avoidance of unnecessarily additional procedures may improve the surgical outcomes of the
first-stage palliative surgery. However further observation and collection of the data is
mandatory to determine the ideal surgical strategy.

(Korean J Thorac Cardiovasc Surg 2002;35:862-70)
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Table 1. Risk factors for the operative deaths
Variables prvatue L

) univariate  multivariate
Year of surgery 0.195 0.072
Age at operation 0.109 0.019*
Age at operation < lmonth 0.026* 0.008*
Weight 0.005* 0.009*
Body surface area 0.002* 0.006*
Single ventricle subtype 0.627
TAPVC subtype 0.100 0.658
Obstructive TAPVC 0.033* 0.092
Common AV valve regurgitation 0.636
Preoperative acidosis 0.007* 0.005*
Preoperative inotropic support 0.011* 0.005*
TAPVR repair 0.047* 0.156
Type of palliation 0.283 0.554
Operation time 0.016* 0.390
CPB time 0.002* 0.039*

*Univariate and multivariate analysis of preoperative and operative

variables :
TAPVC, total anomalous pulmonary venous comnection ; AV,

atrioventricular ; CPB, cardiopulmonary bypass
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Table 2. Comparison of the results between the different

years of surgery(1987 o 1993 vs 1994 to 2002)

L - 1987-1993  1994- 2002 p-value

Total no. of patients 16 23

Sex 0.028
male 15(93.7%) 14(60.9%)

female 1(6.3%) 9(39.1%)

Weight (kg) 517+1.65 495186 0.700
Body surface area (m*) 0.290+0.061 0.271£0.072 0.392
Age at operation (months) 40132 2.8+26 0.184
Age at operation < Imonth 1(6.3%) 8(34.8%) 0.056
Preoperative condition

acidosis 0(0%) 5(21.7%) 0.278
inotropic support 0(0%) 5(21.7%) 0.064
ventilator care 0(0%) 6(26.1%) 0.066
Sigle ventricle subtype 0.173
right-domin antingle ventricle  9(56.3%) 11(47.8%)

single ventricl with ECD 7(43.7%) 8(34.8%)
left-dominant single ventricle 0(0%) 3(13.0%)

tricuspid atresia 0(0%) 1(4.3%)
TAPVC subtype 0.368
supracardiac type 8(50.0%) 14(60.9%)

cardiac type 2(12.5%) 3(13.0%)
infracardiac type 5(31.3%) 6(26.1%)

mixed type 1(6.3%) 0(0%)
Obstructive TAPVC 1(6.3%) 10(43.5%) 0.014
Pulmonary artery confluence 0.109
good 15(93.8%) 16(69.6%)

poor 1(6.3%) 7(30.4%)
Pulmonary artery I 0.139
normal 7(43.7%) 2(8.7%)

stenosis 3(18.8%) 11(47.8%)

atresia 6(37.5%) 10(43.5%)
Common AV valve regurgitation 1.00
none to mild 14 (87.5%) 20 (87.0%)
moderate to severe 2 (12.5%) 3 (13.0%)

Patent ductus arteriosus 7 43.8%) 14 (61.0%) 0291
TAPVC repair 12 (75.0%) 19 (69.6%) 0.694
First-stage palliation 0.381
Pulmonary artery banding 7 (43.7%) 5 21.7%)
Aortopulmonary shunt 4 (25%) 10 (43.5%)
Cavopulmonary shunt 4 (25%) 7 (30.4%)

Fontan procedure 1 (63%) 0 (0%)

None 0 (0%) 1 4.3%)
Operative time (min) 211.6*£68.7 2351%832 0.358
CPB time (min) 137.7£339 1252%49.1 0440

ECD, endocardial cushion

TAPVC, total ancamlous pulmonary venous connection ;

cardiopulmonary bypass

defect; AV valve, atrioventricular valve;
CPB,
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Table 3. Comparison of the groups between with or without
repair of TAPVC among the patients of single ventricle
without obstructive TAPVC

TAPVC ;
. not repaired p-value
repaired
Total no. of patients 20 8
Sex 0.295
male 16(80.0%) 8(100.0%)
female 4(20.0%) 0(0%)
Weight (kg) 5.65+£1.86 529%£1.63 0633

bodv surface arex (m2) 0.302£0.068 0.298+0.059 0270

Age at operation (months) 431£296 3.50£295 0519
Age at operation < lmonth 1 (5.0%) 1(12.5%) 0.497
preoperative condition
acidosis 7(35.0%) 0(0%) 1.000
inotropic support 1(5.0%) 0(0%) 1.000
ventilator care 1(5.0%) 1(125%)  0.497
Sigle ventricle subtype 0.074
RV dor.nmam single 12(60.0%) 205.0%)
ventricle
ESV with ECD 7(35.0%) 5(62.5%)
LV dorrlmant single 000%) 1012.5%)
ventricle
Tricuspid atresia 1(5.0%) 0(0%)
TAPVR subtype 0.397
supracardiac type 12(60.0%) 4(50.0%)
cardiac type 0(0%) 4(50.0%)
infracardiac type 7(35.0%) 0(0%)
mixed type 1(5.0%) 0(0%)
Pulmonary artery confluence 0.188
good 1(5.0%) 2(25.0%)
poor 19(95.0%) 6(75.0%)
Pulmonary artery 0.140
normal 6(30.0%) 1(12.5%)
stenosis 8(40.0%) 2(25.0%)
atresia 6(30.0%) 5(62.5%)
common‘AY valve 1000
regurgitation
none to mild 18(90.0%) 7(87.5%)
moderate to severe 2(10.0%) 1(12.5%)
Patent ductus arteriosus 12(60.0%) 3(37.5%) 0410
Year of surgery 1.000
1987~1993 11(55.0%) 4(50.0%)
1994 ~2002 9(45.0%) 4(50.0%)
First-stage palliation 0.938

Pulmonary artery banding
Aortopulmonary shunt 4(20.05) 5(62.5%)
Cavopulmonary shunt 8(40.0%) 2(25.0%)

Fontan procedure 1(5.0%) 0(0%)

Operatiive time (min) 24501806 162.8169.4 0.018*
CPB time (min) 1359+459  757%19.5 0.039*

7(35.5%) 1(12.5%)

ECD, endocardial cushion defect; AV valve, atrioventricular valve;

TAPVC, total anoamlous pulmonary venous connection; CPB,
cardiopulmonary bypass

* TAPVC repair group had longer operative and CPB time.
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Table 3. Comparison of the groups between with or without
repair of TAPVC among the patients of single ventricle
without obstructive TAPVC

TAPVC )
. not repaired p-value
repaired
Total no. of patients 20 8
Sex 0.295
male 16(80.0%) 8(100.0%)
female 4(20.0%) 0(0%)
Weight (kg) 5.651£1.86 529%1.63 0.633

bodv surface arex (m?2) 0.302£0.068 0.298+0.059 0270

Age at operation (months) 4311296 3.50£295 0519
Age at operation < lmonth 1 (5.0%) 1(12.5%) 0.497
preoperative condition
acidosis 7(35.0%) 0(0%) 1.000
inotropic support 1(5.0%) 0(0%) 1.000
ventilator care 1(5.0%) 1(12.5%)  0.497
Sigle ventricle subtype 0.074
RV dor.nmam single 12(60.0%) 205.0%)
ventricle
ESV with ECD 7(35.0%) 5(62.5%)
LV dorflxnant single 000%) 112.5%)
ventricle
Tricuspid atresia 1(5.0%) 0(0%)
TAPVR subtype 0.397
supracardiac type 12(60.0%) 4(50.0%)
cardiac type 0(0%) 4(50.0%)
infracardiac type 7(35.0%) 0(0%)
mixed type 1(5.0%) 0(0%)
Pulmonary artery confluence 0.188
good 1(5.0%) 2(25.0%)
poor 19(95.0%) 6(75.0%)
Pulmonary artery 0.140
normal 6(30.0%) 1(12.5%)
stenosis 8(40.0%) 2(25.0%)
atresia 6(30.0%) 5(62.5%)
common‘AY valve 1,000
regurgitation
none to mild 18(90.0%) 7(87.5%)
moderate to severe 2(10.0%) 1(12.5%)
Patent ductus arteriosus 12(60.0%) 3(37.5%) 0.410
Year of surgery 1.000
1987~1993 11(55.0%) 4(50.0%)
1994 ~2002 9(45.0%) 4(50.0%)
First-stage palliation 0.938
Pulmonary artery banding 7(35.5%) 1(12.5%)
Aortopulmonary shunt 4(20.05) 5(62.5%)
Cavopulmonary shunt 8(40.0%) 2(25.0%)

Fontan procedure 1(5.0%) 0(0%)
Operatiive time (min) 2450+80.6 162.8169.4 0.018*
CPB time (min) 135.9+45.9 75.7£195 0.039*

ECD, endocardial cushion defect; AV valve, atrioventricular valve;

TAPVC, total anoamlous pulmonary venous connection; CPB,
cardiopulmonary bypass

* TAPVC repair group had longer operative and CPB time.
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