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=Abstract=
Risk Factors Analysis and Results of the Arterial Switch Operation for
Transposition of the Great Arteries with Intact Ventricular Septum

Yong Jin Kim, M.D.*, Sam Sae Oh, M.D.**, Jeong Ryul Lee, M.D.*,
Joon Ryang Rho, M.D.¥, Kyung Phill Suh, M.D.*.

Background: To evaluate the risk factor and long-term result of arterial switch operation , a
retrospective study was done. Material and method: A retrospective analysis was done to
evaluate the early and long-term results on 58 patients who underwent an arterial switch
operation(ASO) for transposition of the great arteries(TGA) with intact ventricular septum,
between January 1988 and December 1996. Before surgery, 36 patients(62.1%) underwent
balloon atrial septostomy, 32 patients(51.7%) received PGE1 infusion, and preparatory banding
of pulmonary artery was performed on 6 patients(mean LV/RV pressure ratio 0.53%0.11).
Result: The age at operation ranged from 1 to 137 days(mean 24+£26 days) and the weights
ranged from 1.8 to 6.8 kg (mean 3.5£0.8 kg). There were 14 early deaths(24.1%), but of
the last 24 patients operated on since 1994, there were only 2 early deaths(8.3%). In the risk
factor analysis, the date of operation was the only risk factor for early death(p-value < 0.01).
Eight of the 14 early deaths were due to acute myocardial failure(mainly inadequate coronary
blood flow). The length of follow-up ranged from 2 months to 8 years, average of 36+27
months. The follow-up included sequential noninvasive evaluations and 21 catheterizations and
angiographic studies performed 5 to 32 months postoperatively with particular attention to the
great vessel and coronary anastomosis, ventricular function, valvular competence, and cardiac
thythm. There were 5 late deaths(11.4%), one of these deaths was related to the late
coronary problems, two to aspiration, one to uncontrolled chronic mediastinitis, and one to
progressive aortic insufficiency and heart failure. The most frequent postoperative
hemodynamic abnormality was supravalvular stenosis and the degree of pulmonary or aortic
obstruction had slowly progressed in some cases, however there were no children who had
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to undergo a reoperation for supravalvular pulmonary or aortic stenosis. Aortic regurgitation
was identified in 9 patients, which was mild in 7 and moderate in 2 and had progressed in
some cases. Two patients who had an unremarkable perioperative course were identified as
having coronary artery obstructions. The other late survivors were in good condition, were in
sinus rhythm, and had normal LV functions. Actuarial survival rate at 8 years was 68.8%.
Conclusion: We concluded that anatomic correction will be established as the optimal
approach to the TGA with intact ventricular septum, though further long-term evaluations are
needed.

(Korean J Thorac Cardiovasc Surg 1999;32:108-18)

Key word : 1. Transposition of great vessels
2. Arterial switch operation
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Table 1. Associated Anomalies in simple TGA (n=58)

Associated Anomalies No. of patients %

ASD/PFO 57 98.2
PDA 54 93.1
LVOTO 3 5.2
Dynamic 2
Discrete 1
PA branch stenosis 2 34
Bicuspid pulmonic valve 1 1.7
Small Aortopulmonary collaterals 1 1.7

TGA; transposition of the great arteries, ASD; atrial septal
defect, PFO; patent foramen ovale, LVOTO; left ventricular

outflow tract obstruction, PA; pulmonary artery

Table 2. Coronary Artery Distribution (n=58)

Coronary pattern Sinus 1 Sinus 2 Total (%)
Usual AD, Cx R 46 (79.3)
Cx from RCA AD Cx, R 5 ( 8.6)
Single RCA AD,Cx,R 1 (L7
conal branch AD,Cx,R 1 (17)

ADR ; Cx 1 (L7

Single LCA R,AD,Cx 1 (17
Inverted & anterior LAD Cx 1 (17)
Inverted Cx/RCA AD ; R Cx 1 (17)
Intramural LAD R,Cx ; AD 1 ( 1.7)

AD, left anterior descending artery, Cx; left circumflex
artery, R; right coronary artery, RCA; right coronary artery,
LCA; left coronary artery
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Fig. 1. Unusual coronary artery pattern
AD; left anterior descending artery, Cx; left circumflex artery
R: right coronary artery
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Table 3. Previous palliations
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Table 5. Univariate analysis of

risk factors for early mortality

No. ‘of mean “interval

patients % (days)
PGE1 use 32 51.7
BAS 36 62.1 12£19
PAB* 6 10.3
with B-T shunt 5
staged ASO 4 12£6

emergency ASO** 2

* Mean P RV/LV : 0.53+0.11

** Emergency ASO due to banding failure
PGEl; prostaglandin E1, BAS; balloon atrial
PAB; pulmonary artery banding, B-Tshunt;

septostomy,
Blalock-Taussig
shunt, ASQO; arterial switch operation

Table 4. Early Mortality

Cause of death No of patients

Acute myocardial failure 8
including coronary insufficiency 5
Afterload mismatch with LV failure 2
Respiratory failure, including pneumonia 2
Acute pulmonary hemorrhage 1

Preload mismatch 1
Total (mortality) 14(24.1%)
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No:.k _deaths %

Group p-Value
Age at operation neonate 41 12 292 NS
infant 17 2 11.8
Body weight <3 kg 11 4 36.4 NS
>3 kg 47 10 213
Year at operation 1987~1990 17 8 47.1 <0.01
1991~1996 41 6 14.6
Coronary anatomy unusual 12 3 25.0 NS
usual 46 11 239
ACC time >70 min 19 5 26.3 NS
<70 min 39 9 23.1
ACC time ; aortic cross clamp time
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Table 6. Early Complications

Complications No of patients

Hypoxic encephalopathy 7
Transient seizure
Diaphragmatic palsy
Pneumonia

Acute renal failure
Mediastinitis

Bleeding

— NN W L

Chylothorax

(m/sec)
4

st (1-3mo) 2nd (6-18mo) 3rd (13-86mo)
n=44 n=38 n=18

Fig. 3. Follow-up of supravalvular pulmonary stenosis,
determined by subsequent Doppler echocardiography.
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(m/sec)

1st(1-3mo) 2nd(6-18mo) 3rd(13-86mo)
n=44 n=38 n=18

Fig. 4. Follow-up of supravalvular aortic stenosis, deter-
mined by subsequent Doppler echocardiography.
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Fig. 5. Follow-up of aortic regurgitation determined by
subsequent Doppler echocardiography.
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Fig. 6. Follow-up of pulmonary regurgitation determined by
subsequent Doppler echocardiography.

l-«O
3 of)
oxl
bt
o,
ox
jo
il
N,
i
T
o
= o
&l
LAy
Es
2 3o
=) lo
4 5
=
o s
o
o "
(LA
o >
>,

zy ©
{7
r £
o
_?L
38
lo
L
o>
oX,
>
pu
>
ol
_O‘L
$324
£
>
1o rlr &6 b 38w

AT =F 1~374Y *}01 A Adzgal a4
mild 8#)], moderate 72 ¥-2= ¢ o 6~187H% AL} A3k
ZA A A = mild 63, moderate 431]7} Q3 7Y FH2
l(13~8671< 18%) f‘l"”?& ZHAA 5 o] Ate] o
A 278 B9 A%E 397} 9oy %‘ Ao $AF
27& ®el A9+ slickFg. 6).
=3 I 16704 5~270Y)0] ARg b 21
9 3AE gt g dxd W AnAANE A}
Am2AA A x4 g ghen)e 0.3870.09(H 2]
0.22~056)0] 93, $AA wl A o)t HF e
< 27} 6.6£3.0 mmHg, 9.7£3.5 mmHgSith 34 A7} AHY
o5 40]4 g dEatels 34433 mmHgEHA 10
mmHg)? 3, $ALT Fol5a Aole] Ha hejrhol:
112£11.3 mmHg(ﬂtH 50 mmHg)°] IthFig. 7). €% 24 7
el AT A=A AN $AAFERE G} 50
mmHge| el BAHE 19 ¥ A 2H AN A geae
30 mmbg2 ZAFglov] $ATAL 2738 2olA] g}
BIHE Folck siEHgee] YA 2ok eelolA 3
SalERe] AR FRse] AH BF 145430
mmHg(”‘%’% 12~20 mmHg)¢] a7t SA = = oz
Fel GEdel o5 AY Fee wol Fola

A
=]
B

0 =
BSET BT 5 ek

AEAZAL A A AR B 244 2eelA B
B F93A7 AN QAY A3 Fobal a7o)
WAk @ BAE QI BREN] BAGYS 1
9 92 % 1deel Aue Yras Al
7PN slet o)z AP FAREA} DR
HEFARAg Ade) el weld gx A4Ae) 7]

284l 9
Bt HEUMASAIM SY™ stz 21}

mmH
( o g)
50 -
a0
30
20 - -
10 - .- - . -
o RS . et Tt
RV-PA LV-Ao
(n=19) (n=21)

Fig. 7. Plot of the peak systolic ejection gradientimmHg)
from right ventricle(RV} to distal main pulmonary artery(PA)
and left ventricle(LV) to ascending aorta(Ao) directly
measured at cardiac catheterization. (mean interval : 16£7
months, range : 5-32 months)

Table 7. Late Mortality
Cause of late death

No of patients

Aspiration 2
Late obstruction of coronary arteries 1
Progressive aortic regurgitation, aspiration 1
Chronic mediastinitis, uncontrolled 1
Total (mortality) 5(11.4%) -
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