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ABSTRACT

Background : Since the introduction of atrial switch operation, the outlook for patients with complete
transposition of the great arteries (TGA) has improved dramatically. However, many survivors are afflicted with
postoperative complications and continue to demand medical attention. We therefore performed the study for
the evaluation of the clinical course in the patients with complete TGA after atrial switch operation. Methods :

We analyzed the data of 51 patients who underwent the atrial switch operation for complete TGA at Seoul
National University Hospital between January 1981 and June 1993 retrospectively. Results : The patients were
composed of 36 males and 15 females (mean age at operation, 15+ 30 months, range 2 months-18 years).
Senning operation was undertaken in 43 and Mustard operation in 8. Among these, 27 had simple and 24
complex complete TGA. The early mortality rate within 1 month postoperatively was 39% and the late mortality
rate 16%. The actuarial survival rate after 10 years was 78%. Of these, 17 cases have been followed up so far.
Although the significant tricuspid regurgitation was noted in 9, nght ventricular systolic function was
maintained in all of them. Preoperative sinus node dysfunction was noted in 1 case. Postoperatively, premature
ventricular contractions were found in 8 cases, atrial flutter in 4, and sinus node dysfunction in 7. Subclinical
pulmonary venous obstruction was found in 2 and systemic venous obstruction in 1. At present, one takes
digoxin for prevention of atrial flutter and 7 take digoxin, furosemide, and/or angiotensin-converting enzyme
inhibitors for prevention of ventricular functional deterioration. Twelve cases were in New York Heart
Association functional class I at the latest follow-up and 5 were in class II. Conclusion : This study revealed that
morbidity and mortality were not low after atrial switch operation. However, considering the good long-term
functional status in the survivors, atrial switch operation could be an alternative to arterial switch operation in
complicated cases of TGA. (Korean Circulation J 1998:28 (5): 683-690)

KEY WORDS : Transposition of the great arteries - Atrial switch operation.

=259 019989 2€ 169

Arrgtad : 19984 59 119

AR DAL, 110-744 A& 27 4% 28 Mgt oo g} Solwfstwy
A3 1 (02) 760-3632 - A4 : (02) 743-3455

683



N =

&3 ¥ # A9 (complete transposition of the
great arteries, complete TGA)2| &4 22 A
& (atrial switch operation)e] AH|QHd A& 19544
Albert ol oJalXH 1L, 19583 Senning?dl| 2l3le] A
Sog AFsAct. 19649 Mustard™ = prosthet-
ic patch® o}43l] A baffles A=3Ht. ©
H3 AU mA e =YH0E 4 R WS o}
9] dFEe FHJA AFFE WA HAG. 2
1972 El Said €9¢] Ao & Bagh 4 & 4
3 4 Ve RA, BAE 71 RA, 181 baffle?t
FHY BAHE0] o] Al A4 FHFAS ¢
Hct 1 3 Fo A& (arterial switch operation,
ASO)Po] Z=QJEWA 7o i FHelo 44
@ AYelA o] Alge] 7FedtAl Ha ol Wg
A¥ol FH=o], & Fo o|#&T AgEC] A
gl ulel A dEdd AgelM Judl 2y e
A& A A E 4A Hol tl o] AlHA] ¥ s
Ho g JgARA HAek. zet HA 6l AYEARE A
W a3e F P&sta e fole 7 HA gn
aENAAN 7R FHFEC] Busn glon of
of gt ot 2 A87F HAE] aFHI o] oSl
it &9 34 @go] wi=A] g Aol
old] AAEL &A T AHZ Al A& Al
33 Folo] £ I AHE Hrierl et B AT
& 73t

oy A YH

1981 195H 19939 697kA] MEiigtaE o]
A ¢d ddd Az AT 28EE AP fof
688 ¥ 1A T ANBE el AFISF 1]
E7Fs Y 1138 A9 51 ez M52 9
AAeE FH o2 2 WA,

o& g Y A9 4 dH AHolds o
& ojde] fle BF EE 73 2ol Y8A oL
73 o)de] Butd AR Ao n, B3 g4 o
o A9e 9 EH Aol e wyol 3
88 o] o] FiHE F -2 FesAnt.

684

3ol 518 5 27] A 208 E w71 AV 8d)
gzl 34 @Ee] Brlsdd 6HE A3 17HE
oz 944 7%, A w5, 589, e
3 dgets dd 5 BE 9 JdREY 54 1
Z& B3l Yrpsgd. A& S HALR apical 4-
chamber viewolA A% dsjf=e] F=i £33
A3, single-plane methodsE o] &3] $-4l4lo] ut
& AFE ek t.™ 48 =9 Holter monitoring
& o] g3} Kugler’s] 7l ojel $24 71554
< FoJsifa, =g FUEFO FHAL A=A A
g zle]7l 5 mmHg ©14¢] A2 A elatsict.”

& L

iy @0 &% (Table 1)

ol dgtol 5lele] & FAl9] Ha A% 153070
HNE~184) 1R Hele 368, dole 15819
o AREsto 2 ¢ 9t A7) 278l e
23 oA ¥ d Ae 49 e A T4 4G
%2 ANeg AP A3 328 2 63%. £42

Table 1. Patient characteristics

36/15
15mo (2mo-18yr)

Male / Female
Mean age at operation
Cardiac diagnosis

Simple TGA 27 (53%)
Complex TGA 24 (47%)
TGA+VSD 1"
TGA+PS 2
TGA+VSD+PS 6
TGA+VSD+PDA 5

Preop balloon atrial septostomy 32 (63%)

Surgical procedure

Senning 43 (84%)
Mustard 8 (16%)

Early mortality (<30 days after op) 20 (39%)

Late mortality {30 days after op) 8 (16%)

Early morbidity

Arrhythmia 9
Seizure 4
Chylothorax 4

SVC syndrome 4
Infection 2

VSD, ventricular septal defect ; PS, pulmonary stenosis ;
PDA, patent ductus arteriosus . SVC, superior vena cava
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Fig. 1. Survival rate of complete TGA patients.

% survival

30 - —»- complex TGA
20 -a Simple TGA
10
0 1 1 1 1 J
0 50 100 150 200 250(months)

Fig. 2. Comparison of survival rate between simple and
complex TGA.

Table 2. Late mortality
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_ Paient Diagnosis _Ageatop  Ageatdeath  Cause of death
1 TGA+PS 124m_o 163mo Low CO after ASO
2 TGA 10mo 136mo LV dysfunction
3 TGA+VSD 36mo 96mo Cerebral infarct after ASO
4 TGA 7mo 32mo Unknown (RV failure?)
5 TGA 3mo 31mo Persistent atrial flutter
6 TGA 3mo 29mo Complete AV block
7 TGA+VSD+PS 20mo 29mo PVOD
8 TGA+VSD+PS 38mo 5Tmo PVOD
16+14mo 71454mo

CO, cardiac output : ASO, arterial switch operation : LV, left ventricle ; RV, right ventricle ; AV, atrioventricular ; PVOD,

pulmonary vascular obstructive disease
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Table 3. Current status of 17 patients at follow —up

Age atop  FU duraion Surgical procedure . Additional op

1 TGA 11mo 10.4yr Mustard (-)
2 TGA 6mo 10.4yr Senning (-)
3 TGA+VSD 10mo 15.8yr Senning (-)
4 TGA+VSD 4mo 10.3yr Senning RVOT resection & PVR widening
5 TGA+VSD 10mo 15.0yr Senning (=)
6 TGA 9mo 14.8yr Mustard (-)
7 TGA 6mo 9.6yr Senning (-)
8 TGA 3mo 10.5yr Senning (-)
9 TGA 3mo 8.3yr Senning ASO
10 TGA 7mo 10.1yr Mustard (-)
1 TGA 3mo 9.3yr Senning (-)
12 TGA+VSD t4mo 8.5yr Senning (-)
13 TGA 26mo 14.3yr Senning (-)
14 TGA 41mo 16.3yr Senning (-)
15 TGA 5mo 10.8yr Senning (-)
16 ° TGA+VSD 16mo 14.1yr Senning Pacemaker
17 TGA 7mo 15.0yr Senning (-)
- 11+10mo 124£2.8yr S:M=14:3

RVOT, right ventricular outflow tract : PVR, pulmonary venous return

Table 3. Current status of 17 patients at follow-up {(continued)
e : _
IR . RVEF

ECG & Holter *

PVCs(M), AFi

1 |
2 Mild 45% SND |
3 Mod 29% SND, AFl, PVCs (-) D+A+F Il
4 Mod 52% PVCs(M) PVR D |
5 (-) 33% SND, PVCs(M) (-) (-) !
6 (-) 54% SND, PVCs(M} SVR (-) |
7 Mod 40% Normal NA D+A !
8 (-) 37% SND (=) A [
9 Mod NA Normal (=) (-) i
10 Mod 46% SND (-) D+F Il
11 Mild 39% Normal NA (=) ]
12 Mod 53% Normal (-) (-) !
13 Mod NA PVCs(M), AFI (-) D+F 1l
14 {(-) NA SND, AFl, PVCs NA D |
15 (-) NA Normal (-) (-) !
16 Mod NA Pacemaker PVR (-) |
17 (-) 55% PVCs . NA (-) {

TR, tricuspid regurgitation : EF, ejection fraction ; PVC, premature ventricular contraction ; M, multifocal : AFl, atrial flutter :
SND, sinus node dysfunction : NA, not available ; PVR, pulmonary venous return ; SVR, systemic venous return ; D, di-
goxin ; A, angiotensin-converting enzyme inhibitor : F, furosemide
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Fig. 3. Tricuspid regurgitation at the latest follow-up.
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Fig. 4. ECG and Holter findings at the latest follow-up.

AdE HyRH

Ta d TR AT AT AAD 3#olA
© e F 2 U 3l 35 34 924 S8
o A w AT EL 9FloA AAx o] F 6l F
& F Y A2 1A A Agrde) dx
A 63 1Y F 59 AE=S ABA v
A sl e e AFo vlasle] 2 W3S Bolx
3kcH(Fig. 3).

Sy

Fe A AAE ArMe 1680 B 5852
B3, 18elA B84 71%5%A accelerated junc-
tional escape’t ¥AHJTE F& F AAE9 Holt-
er monitoringolXe 44 27 +% 83, A% =%

Fig. 5. Medications at the latest follow-up.
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