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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 0.5310.11).
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 3627
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
rhythm. 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

A

I

T e
=
riL
>
o
ot
=4
2&
1
=
o e
ot

o =
o
oy
N
=
i)
rJ
rE

o3 g
A %v"é—"ﬂ*H *3317“ ﬂ"*"% EHiﬂ‘Pﬂ = At
v g ol AlkpellAe] A4

o] FA Aol AEA i-elA vele %Hl‘% A A
W3l AR FHEez AZE7] dedd HAAR
detolu) Al A ¥4 53 L2 a9 wHH
Ae sl FoldA v M= AR FAALY 7]

%Z&oﬂw FAA el | el ks A S F
T, A% B4 T #AE T4 24 TR 4714
d cﬂi% lFA s F 8o et Yo,

THATES] A5 1 Aol FH= AR wh s
wE A H A}“&%ﬂr YT AA Aast 2 274
Aol dAs] ANAs|gley & F FHAANN Al
feke] 7)Aoy ﬂliuﬂ AFEE ol ddE WER
LA Aow dHA glon] BF AR 7130e] Ao
Aol meh daksaHel A 94 S 2 AR
FEFE B3 glo] JEAAHTAN SHAT=] o
F& HEs] ] AsAE olHE FEEdl HE A%
Aol s 7149l FAREH Jof Wt AR L o
2o & Aotk

Eﬁﬁ%ﬁﬂ%—«l hs X}"#’éﬁr” iﬂ?éﬂrxiﬂc'l Hlﬂ A 2
Aol 27l Mg 72 §lo] 2HAIeS ARY
ek e A|7ke] Ay A A R3] = et A
A} ZrasbA s FA Al gejsty W) A7) e,
o]gA A Aol A7IE AUA He A5 Al A

2 “atg—"- " (SR i i 58 1A =
AR e BAE F AAFH0] LAT HARANZ Hol
2 oz $4A%E Austel FRARE] B 9
FAAE B4k, oked AEASIAA vehd = 9
t SAAGERY, Y AR, BPEU Hae)
G e, S S O $97] FRA4E P Lopn

19879 1195E] 19963 12€7HA] A-goista Y Lolg
S| A e A NERH9F D Taussing-BingH 2| Al
E“l}—%/}j]/‘]ﬂ/\]z‘— ;HE::H-&]_ g;ﬂ-&l E)ﬂ_z‘ﬂ- A]—;‘(—Lﬁ]—j:ﬂi“% =
HEAHAE T 53 A28 3AEelA 2T 13389
& e oE F AAFF] AT o

A% ST )
dAAYS B2} 58S AR st el e
Zlolo] oA, A ogn|, 74 AAe] wrgA s, FHA

%m s
7h015ie), A BokE F Aol

o} e ﬁ;}ir 7'4]*5“9- 35+08 Kg(‘f”H 1.8~6.1 Kg)o]M
om HF AEHAL 0211003’ (84 0.15~0.29m") Tk

—109—



i oo

A 8
e

LU

AL BOAM SWHsEol Ha}

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 (17
conal branch AD,Cx,R 1.7)
ADRR ; Cx 1.7)

Single LCA

Inverted & anterior LAD Cx 1.7)
Inverted Cx/RCA AD ; R Cx 1.7)
Intramural LAD R,Cx ; AD 1.7)

AD, left anterior descending artery, Cx; left circumflex

L

1 (
R,AD,Cx 1 (L7

1 (

1

1 (

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 Table 5. Univariate analysis of risk factors for early mortality

Age at operation neonate 41 12 292 NS

PGE1 use 32 51.7 infant 17 2 1.8
BAS 36 62.1  12%19 Body weight - <3 kg 11 4 364 NS
PAB* 6 103 . =23 kg 47 10 213
with B-T shunt 5 Year at operation 1987~1990 17 8 471 <0.01
staged ASO 4 1216 1991~1996 41 6 146
emergency ASO** 2 Coronary anatomy unusual 12 3 250 NS
* Mean P RV/LV : 0.53%0.11 usual 46 11 239
** Emergency ASO due to banding failure ACC time >70 min 19 5 26.3 NS
PGE1; prostaglandin E1, BAS; balloon atrial septostomy, <70 min 39 9 231

PAB; pulmonary artery banding, B-Tshunt; Blalock-Taussig

R . . ime ; ic cr i
shunt, ASO; arterial switch operation ACC time ; aortic cross clamp time

Table 4. Early Mortality 12 :;Z.r(t);n‘;?hent W 100
< 10 = Mortality rate o
Acute myocar’diaﬂV failure 8 é 6 %‘
including coronary insufficiency 5 s é
Afterload mismatch with LV failure 2 Z 2
Respiratory failure, including pneumonia 2 0 88 80 90 91 92 B3 04 95 96
Acute pulmonary hemorrhage 1
Preload mismatch 1 Fig. 2. Annual mortality
Total (mortality) 14(24.1%)
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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
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Fig. 3. Follow-up of supravalvular pulmonary stenosis,
determined by subsequent Doppler echocardiography.
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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.
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Fig. 7. Plot of the peak systolic ejection gradienttmmHg)
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

Aspiration

Late obstruction of coronary arteries

Progressive aortic regurgitation, aspiration

— e e N

Chronic mediastinitis, uncontrolled

Total (mortality) 5(11.4%)
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Fig. 8. Actuarial survival after ASOlarterial switch operation)
including operative death
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