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Outcomes of the arterial switch operation in complete transposition of the great arteries

Min Jung Cho, M.D., Ji Ae Park, M.D., Hyoung Doo Lee, M.D., Si Chan Sung, M.D." and Ki Seok Choo, m.D.}

Department of Pediatrics, Department of Thoracic and Cardiovascular Surgery”
and Department of /?ad/o/ogyf, Pusan National University Children’s Hospital

Purpose : The arterial switch operation (ASO) has become the preferred procedure for the surgical management of transposi-
tion of the great arteries (TGA), We conducted a retrospective evaluation of our experience in 30 patients seen from January
20083 to July 2008, in order to determine outcomes and related risk factors after the arterial switch operation,

Methods : Patients charts, surgical reports, and echocardiograms were retrospectively reviewed, And they were analyzed in
2 different groups: complex (n=16) versus simple TGAs (n=14), Complex TGAs are TGAs with VSD or the Taussig-Bing anomaly
with or without aortic arch anomalies, Simple TGAs are defined as TGAs with intact ventricular septum having no such ano-

malies, Median follow-up time was 44 months (3-63 months).

Results : Hospital mortality was 0%, However, follow-up echocardiographies revealed potential complications, including steno-
sis of the branch pulmonary arteries, neo-aortic and/or neo-puimonary valvar regurgitation, and right or left ventricular outflow
tract obstructions, Great arterial relationship (side-by-side), association of aortic arch anomalies, and the existence of the Taussig-
Bing anomaly were assessed as significant risk factors of neo-aortic and/or neo-pulmonary valvar regurgitation in this series,
On the other hand, right or left ventricular outflow tract obstructions were more frequently found in patients demonstrating VSD,
side-by-side positioned great arteries, or associated coronary anomalies,

Conclusion : The ASO is the procedure of choice in the treatment of TGA, However, special attention and follow-ups are
needed to detect residual problems like the stenosis of the branch pulmonary arteries, neo-aortic and/or neo-pulmonary valvar
regurgitation, as well as ventricular outflow tract obstructions, (Korean J Pediatr 2009;52:910-916)
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Table 1. Patients Characteristics

Outcomes of the ASO in complete transposition of TGA

o2%= y'test9} multivariate logistic regression analysis”}
ARG ETE BE SAA £4S 9 5 P<0.059A H7ty
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Table 2. Anatomic Characteristics

complex simple
TGAs TGAs P
n=16 n=14
Coronary arterial patterns 0.052
Usual (%) 7 (44) 11 (79)
Variable (%) 9 (56) 3 (21
Circumflex from RCA 2 1
Single RCA 3 1
Inverted RCA and circumflex 2 1
Inverted 2 -
Intramural 1 1
Great arterial relationship 0.038
AP or oblique 8 12
side-by—side 5 2
Associated malformations
Ventricular septal defect 16
Taussig-Bing anomaly 11
Coarctation of the aorta 4
Interrupted aorta 2
Right aortic arch 1
Subpulmonary stenosis 1
Multiple VSD 1
Bicuspid aortic valve 1
Bicuspid pulmonic valve 2

Abbreviation : RCA, right coronary artery; AP, anteroposterior

Variables complex TGAs simple TGAs Total (n=30) P
Age at operation (days) 12.93 (3-60) 12.07 (5-37) 125 0.449
Sex (male/female) 9/7 12/2 21/9 0.079
Mean weight (kg) 3.46 (3.0-4.1) 3.27 (2.8-3.9) 3.36 0.907
Premature birth (n) 1 0 1 -
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Fig. 1. Operative times. Abbreviations: CPB time, cardiopul-
monary bypass time; ACC time, aortic cross clamp time.
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Table 3. Immediate Postoperative Complications

complex TGAs simple TGAs

Sepsis 1 1
NO” 3
Delayed sternal closure 12 3
Arrhythmia - 1
Right atrial thrombus - 1
Chylothorax 1 -

19 cases in 9 cases in

14 patients 6 patients

‘immediate postoperative pulmonary hypertension requiring ni-
tric oxide inhalation

8 r days
A
4.8 days —— .
47 4 B
3 3.2 days —t—
El
0
complex TGAs simple TGAs

Fig. 2. Postoperative ventilator care period.
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Fig. 3. Postoperative stenosis of the right and left pulmonary
arteries. "Ductal tissue remnant was the cause of postoperative
stenosis in left pulmonary artery. The repeated intervention
was needed in this case. Abbreviations : PAS, pulmonary arte-
rial stenosis; LPAS, left pulmonary arterial stenosis; RPAS,
right pulmonary arterial stenosis; Cath., catheterization.

Table 4. Postoperative Outflow Tract Obstruction

Outcomes of the ASO in complete transposition of TGA
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Postop. n n Follow-up Postop. n n Follow-up
No/trivial 9 ——— 9  No/trivial No/trivial 12 _____ | 12 No/trivial
(12) 2 1 (10) (13) 1< 0 (12)

1 Mild ™ 1 Mild
Mild 1 -2 Mild “ T — @
(4 3 (5) Moderate 0 0 Moderate
Moderate 0 1-  Moderate eVere g 0 soyore
(0) ™
severe 0 0 severe  (*.phjicuspid neo-aortic valve )
Fig. 4. Postoperative neo—aortic regurgitation.
[ complex TGAs ] [ simple TGAs ]

Postop. n n Follow-up Postop. n n  Follow-up
No/trivial 11 —— 11 No/ trivial No/trivial 11 —— 11 No/ trivial
13 12] 11 13
(13) 2 e il (12) (11) o .2 (13)
Mild A .2 Mild Mild 27 0 Mild
3 2 > 2 4) (3) 1 ~_ (0)
moderate 0 0 Moderate Moderate 0 s 1*  Moderate
severe 0 0  severe 0) (1)

severe 0 0 severe

(* - 2RLCx, intramural coronary a., side-by-sided great arteries )

Fig. 5. Postoperative neo—pulmonary regurgitation.

n Additional anatomic characteristics

Intervention (Freq.)

PS 1

LVOTO 3 Subaortic ridge due to VSD patch

Inverted RCA and circumflex

Taussig-Bing anomaly, interrupted aortic arch, single RCA

Taussig-Bing anomaly, inverted RCA and circumflex, hypoplastic LPA

3 (2-cath., 1-op.)

1 (op.)
1 (cath.)

Abbreviations : Freq., frequency; PS, pulmonary stenosis; LVOTO, left ventricular outflow tract obstruction; LPA, left pulmonary
artery; cath., catheterization; op., operation RCA, right coronary artery
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Table 5. Predictors of postoperative complications

Ventricular outflow tract obstruction’

Pulmonary branch stenosis Neo-AR and/or neo-PR

Factors (n)

+ - P + - P + - P
Great artery; side-by-side (10) 4 6 0.002 4 6 0.243 7 3 0.007
Presence of VSD (16) 4 12 0.044 4 12 0.825 10 6 0.063
Aortic arch anomaly (7) 2 5 0.176 1 6 0.398 6 1 0.018
Taussig-Bing anomaly (11) 3 8 0.087 3 8 0.824 6 4 0.044
Variant coronary artery (12) 4 8 0.009 3 9 0.866 6 5 0.075
CPB and ACC time" 0.244 - 0.155 - - 0.09

"These data were analyzed by multivariate regression analysis

" Ventricular outflow tract obstruction includes pulmonary stenosis, coarctation of the aorta, aortic or subaortic stenosis
Abbreviations : neo—AR, neoaortic regurgitation; neo—PR, neopulmonary regurgitation; CPB, cardiopulmonary bypass; ACC, aortic

cross clampling
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