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factors at mid-term follow-up.

Evaluation of Prognostic Factors in Corrected Transposition of the
Great Arteries at Mid-term Follow-up

Young-Hwan Song, M.D., Hyok-Joo Kwon, M.D., Gi-Beom Kim, M.D.
Soo-Jung Kang, M.D., Eun-Jung Bae, M.D., Chung-I1 Noh, M.D., Yong-Soo Yun, M.D.
Jeong-Ryul Lee, M.D.”, Yong-Jin Kim, M.D.” and Joon-Ryang Rho, M.D."

Department of Pediatrics and Thoracic Surgery’, College of Medicine,
Seoul National University, Seoul, Korea

Purpose : The prognosis of patients with corrected transposition of the great arteries(C-TGA) is
variably affected by associated intracardiac defects, systemic right ventricular function, tricuspid val-
ve competence, and conduction disturbances. This study aims to evaluate the importance of those

Methods : Medical records of 94 patients(males 58, females 36; mean age at last follow-up, 12+9
years; mean follow-up duration, 9+:6.4 years) diagnosed between January 1980 and May 2002 at
Seoul National University Children’s Hospital were studied retrospectively.

Results : Among 94 patients, operations were performed in 72 patients(classic operations in 55; dou-
ble switch operations in 17). Among prognostic factors including associated intracardiac anomalies(at
least moderately severe tricuspid insufficiency(TI), ventricular septal defect, pulmonary stenosis and
pulmonary atresia), intracardiac operation and complete atrioventricular block, TI was the only signif-
icant factor for death(P=0.001), and in turn, Ebstein anomaly and high grade atrioventricular block
predicted TI. 20-year survival without TI was 77%, but only 35% with TI(P=0.0002); excluding peri-
operative death, the 20-year survival rates with and without TI were 48% and 87% respectively(P=
0.008). There was no statistical difference in 20-year survival rate or association with TI between
classic and double switch operation.

Conclusion : TI was the major prognostic factor for C-TGA and was associated with Ebstein
anomaly and high grade atrioventricular block at mid-term follow-up. Long-term follow—-up is re-
quired to evaluate other factors, including double switch operations and associated intracardiac de-
fects more exactly. (J Korean Pediatr Soc 2003;46:154-161)

Key Words : Corrected transposition of the great vessels, Tricuspid valve insufficiency

N =
S e A9 AN A wA, 445
BT upplold ARA A% Vldem E3 Ak
s Q2 AbEw B )9, $A AR )

412002 99 244, 5<91:200249 11€ 9¢

YA e, Aot o ghost sobsta
Tel : 02)760-3632 Fax :02)743-3455
E-mail : chungnoh@plaza.snu.ac.kr

o ? g
& G
7 e, 37
¥ A 2
&e 94
aho} AR
23k 2]
T A=

- 154 -

718 Aol weh e i AAE moldl @
Azghell HebalA @2 sfRsha 4ol 1 %
wo] A 7% Astel AW AR B
A9 F® GFE Frhs nast q FE
AolA, Buk 7P wASE ndAd A wy
of A& Acts HEeA HEg, 4d Ye A
A A el APPe g A "k o



2ok} - A 46 E A2 3 2003

TEREAT, ANFT, ARAD)

HEAESEl AT Aise] B gl , A o7 pEflen, oE A
PTE AT 54 dde A9 dF JAXE} AEE AloldN AEEY AolE AT FIATL T 1P|
o 4% #AE Lol aa) st gAY HEH Folut AT A= A9, AT A F
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et s, et pxA AM-AA-tgEy Ado] 44 gy AEE A dF dAEe A EA4dE Cox pro-
o Aol grdela, S BE AR 42 gl: 9wk ¥ portional hazards regression analysis® AH&dIRAaL AEE
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BubE A 719, AR 9R, oA R AR Au, g test WS olgstslon, Wit 9] MINE ¢ testE A
G oM AR S WS oF oxE AAsdd, o5 o SOtk EE EAA ZAdA fo #ES P<005]] B8R
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g3 ddaly] gy, HPF 5 AF 9HQ FATE dojd | o
FQong o] Aeg LaFME o F 1o} AEEI
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Rh o Aol Ak AA W FAEe] 59, 109, 20 =SS A 80%,
o

U BAE BN 199 A el wekA oAl Al lel  75%, 66%019 S (Fig. 1), 7Fs Aol g o F ARECEN A

Table 1. Clinical Characteristics of 94 Patients with Corrected Position of the Great Arteries

Male-female ratio: 58 : 36(1.61 : 1) Mean age(yrs)

Situs(no.) At diagnosis : 3.1+£3.9(0-17.0)
Solitus : 78 At 1st operation : 451+ 4.8(0-22.6)
Inversus : 16 Classic op. :5.0+4.8(0-22.6)

Physiologic group(no.) D-S op.:2.8+4.4(0-16.0)
Asymptomatic(no lesion, only PS):11 At last follow-up :12.1£9.0(0.2-34.2)
Cyanotic(VSD+PS) : 58 No OHS :11.2+9.5(0.2-28.3)
Heart failure(VSD, TD : 25 Classic op.:13.8+8.6(0.2-34.2)

Operation(no.) D-S op.:7.6+8.0(0.2-24)

OHS : 72 Mean follow-up(yrs) : 9.0£6.4(0-20.0)
Classic op.:55 No OHS :9.1+7.5(0-20.0)
D-S op.:17 Classic op. :10.0+5.9(0-20.0)

No OHS : 22 D-S op.:55%+5.4(0.08-17.6)

OHS :open heart surgery, Classic op:classic operation, D-S op:double switch operation, PS:at least moderately severe pul-
monary stenosis, VSD : at least moderately severe ventricular septal defect, TI: at least moderately severe tricuspid insufficiency,
No :number of patients, Yrs: years
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Fig. 1. Kaplan-Meier estimate of survival for all 94 patients
with corrected transposition of the great arteries. 5-, 10—, and
20-year survival rates were 80%, 75%, and 66% respectively.
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Table 2. Associated Cardiovascular Anomalies in 94 Patients
with Corrected Transposition of the Great Arteries

Type of anomaly Number Percentage

Atrial septal defect(moderate to large) 6 6.4
Ventricular septal defect 73 7.7
(moderate to large)
Pulmonary stenosis(moderate to severe) 37 394
Pulmonary atresia 23 245
Tricuspid insufficiency 32 34.0
(moderate to severe)
Double-outlet right ventricle 1 1.1
Persistent arterial duct 20 21.3
Third-degree AV block 8 85
Coarctation of aorta 1 1.1
Major aortopulmonary collateral arteries 3 3.2
AV ! atrioventricular
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Fig. 2. Schematic figure of corrected transposition of the
great arteries. TI:at least moderately severe tricuspid insuf-
ficiency, VSD :at least moderately severe ventricular septal
defect, PA :pulmonary atresia; PS, at least moderately severe
pulmonary stenosis, Number : number of patients.
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Table 3. Risk Factors for Death of All Patients(I), and Patients Who Didn’t Die perioperatively (II)

I 1I
Risk factor
RR 95% CI P RR 95% CI P

TI 4.75 (1.94-11.62) 0.001 7.84 (1.72-35.79) 0.008
OHS 1.40 - 0.628 0.23 - 0.170
Classic op vs. D-S op 1.55 — 0.379 1.42 — 0.772
Cyanosis vs. Failure 1.31 — 0.567 2.94 — 0.192
Sx vs. Asx 451 — 0.169 3.67 — 0.412
VSD 4.04 — 0.097 2.96 — 0.407
PS or PA 0.73 — 0.513 1.71 — 0.504
CAVB 1.30 - 0.676 2.69 - 0.251

RR :relative risk, CI: confidence interval, TI:at least moderately severe tricuspid insufficiency, OHS : open heart surgery, D-S op
double switch operation, Sx :symptomatic group, Asx :asymptomatic group, VSD:at least moderately severe ventricular septal
defect, PS :at least moderately severe pulmonary stenosis, PA : pulmonary atresia, CAVB : complete atrioventricular block
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Fig. 3. Kaplan-Meier estimate of survival for 32 patients with
TI and 64 patients without TI(A) and survival for patients
who didn't die perioperatively; 22 pateints with TI and 56
patients without TI(B). Note significantly differnt survival
between patients with TI and without TI both in all patients
(P=0.0004) and patients who didn't die perioperatively(P=
0.0137). TI:at least moderately severe tricuspid insufficiency,
Periop. : perioperative, N : number of patients.
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Fig. 4. Kaplan-Meier estimate of survival for (A) 72 patients who underwent open heart
surgery, and (B) 56 patients who underwent open heart surgery without perioperative
death, and (C) 22 unoperated patients broken down into those without TI and those with
TI. Note significantly differnt survival between patients with TI and without TI both in
all operated patients(P=0.0008) and operated patients who didn’t die perioperatively(P=
0.0103) but notice similar survival for unoperated patients with TI and without TI(P=
0.4157). TI1: at least moderately severe tricuspid insufficiency, Periop. : perioperative, OHS :
open heart surgery, NOHS : no open heart surgery, N :number of patients.

Table 4. Types of Operation of Corrected Transposition of the Great Arteries

Classic method Double-switch operation
Palliative operation 19 7
Banding PA 1 3
Aortortopulmonary shunt 18 4
Definite repair 55 17
Conduit LV-PA : 42 Senning-Rastelli op.: 12
VSD closure : 46 Senning-ASO op. : 5
ASD closure : 4 ASD closure : 5
PDA closure : 13 PDA closure: 5
MAPCA unifocalization : 2 MAPCA unifocalization : 1
Coarctoplasty : 1
Pacemaker 6 2
TVP, TVR 9 0

PA : pulmonary, VSD : ventricular septal defect, ASD : atrial septal defect, PDA : patent ductus arteriosus, LV-PA :left ventricle to
pulmonary artery, MAPCA : major aortopulmonary collateral arteries, TVR :tricuspid valve replacement, TVP : tricuspid valvul-
oplasty, Number : number of patients

Aetal, 1 A v 2 T 79 HAE 53 BFA it AH6.716.34 1 125F94)
1) Ebstein 71 SAEA QL 27k AATHP=0.1)
AA g A Foll Ebstein 71¥0] & T3 Qe &7 2) 1T Al M X
Byl 87ola, AT IR A7 7(100%)3 2578(28.7 AA A gk Fell ol Wl AE Aae 89, 2= WAl
%)olA LAste] BAAH R Fo3t Ao]E BATHP<0.001). M= Aok 19olA] SukE A5, 6H(66.7%) 4 A 957
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Table 5. Characteristics of the 17 Patients Who Underwent Double Switch Operation

A. Senning operation+ASO

Op. age(yr) VSD PS TR Prev. Op. Additional Op. Complication

2.3 No No Yes PAB No Periop. death

0.6 No No Yes No No Periop. death

0.1 Yes No No No No LVOTO, CAVB

4.3 No No Yes PAB No TR

0.9 Yes No Yes No No Periop. death
B. Senning operation+ Rastelli procedure

Op. age(yr) PS/PA TR Prev. Op. Additional Op. Complication

2.3 Yes Yes No VVI periop. death

0.2 Yes Yes No PDA, MAPCA periop. death

5.8 No(DORV) Yes No No No

16.0 Yes No No No No

9.3 Yes No BTSrt. No baffle obst.

1.6 Yes No BTS.t. No LVOTO

14 Yes No BTSrt. cryoablation No

0.3 Yes No No cryoablation No

1.4 Yes No BTS.t. No No

13.9 No Yes No No death

5.3 No No PAB No No

0.2 No(CoA) No PAB No periop. death

ASO : atrial switch operation, Op.: operation, VSD : at least moderately severe ventricular septal defect, LVOTO :left ventricular
outer track obstruction, PS:at least moderately severe pulmonary stenosis, PA :pulmonary atresia, DORV :double outlet right

ventricle, CoA : coarctation of aorta, BTS : Blalock-Taussing shunt, Rt.:right, Lt.:

left, PDA : patent ductus arteriosus, MAPCA :

major aortopulmonary collateral arteries, PV : pulmonary valve, Cond. : conduit, TR : tricuspid regurgitation, Prev.: previous, Periop.
. perioperative, PAB : pulmonary artery banding, DDD : DDD type pacemaker, VVI:VVI type pacemaker, CAVB :complete atrio-
ventricular block, Obst. : obstruction
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