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=Abstract=

Arterial Switch Operation in Complex Congenital Heart Diseases
(Application, procedural analysis, risk assessment, and results)

Yong Jin Kim, M.D.*

The arterial switch operation has developed into the procedure of choice for transposition of the
great arteries (TGA) and associated great vessel malposition anomalies, even though there are poten-
tial problems of semilunar valvular incompetence, coronary insufficiency, and supravalvular aortic and
pulmonary stenosis.

One hundred and six patients, 95 with TGA, 9 with Taussig-Bing double outlet right ventricle, and
2 with great vessel malposition anomalies, underwent anatomic correction from November 1987 to
December 1994. Ages at the operation ranged from 1 day to 96months (mean 4.1 * 11.2 months). The
overall early mortality rate was 25% (27/106). The mortality in patients with unusual coronary artery
patterns was significantly higher than that of usual patterns(63.6% versus 23%, p<<0.001). There were
7 late deaths(6.6%) with a mean follow-up of 32months (range from | to 86 months). The actuarial
survival rate at 7 years, including operative mortality, was 65.2%. Survivors showed relatively good
postoperative status including LV contractility without significant RVOT and LVOT obstruction. Sev-
enty four patients (95%, 75/79) were in sinus rhythm and none required antiarrhythmic medications.

It is anticipated that arterial switch repair will be established as the optimal approach to the treat-
ment of TGA and other complex congenital heart discases.

(Korean J Thorac Cardiovasc Surg 1995;28: 237-46)

v Key words : 1. Arterial switch operation
2. Coronary artery anomaly
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Table 1. Associated Anomalies in TGA (n=93) Table 2. Preoperative Catheterization Data in TGA
Associated Anomalies Case Number TGA with I'VS TGA with VSD
Patent ductus arteriosus 70(75%) Case Number n=33 n=33
Atrial septal defect 60(65%) PRV (mmHg) 66.5+17.0 76.6+12.5
Patent foramen ovale 30(32%) PLV(mmHg) 55.3+14.6 71.7%£13.1
Ventricular septal defect 45(48%) PLV/PRV 0.85+0.18 0.94+0.11
Small 12 Sa0:(%) 68.8+11.1 67.2+10.3
Moderate 28 * 1VS, intact ventricular septum; PLV, left ventricular pressure; PRV, right
Large 2 ventricular pressure; VSD, ventricular septal defect; TGA, transposition of
Multiple 3 the great arteries; SaQz, arterial O2 saturation
Pulmonary stenosis 5(5.4%)
Subaortic stenosis 2(2.1%)
Arch hypoplasia 1(1.1%)
Tricuspid valvular regurgitation 202.1%) Table 3. Coronary artery pattern* in TGA (n=95)
Tricuspid valve straddling 1(1.1%) Coronary Artery Pattern Case Number

* TGA, transposition of the great arteries
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l1AD, Cx; 2R 79 (83%)
1AD; 2R, Cx 5(5.2%)
1Cx; 2AD, R 1(1.1%)
IR; 2AD, Cx 1(1.1%)
2R, AD, Cx 3(3.2%)
2R; 2AD, Cx 2(2.1%)
2R, AD; 2Cx 1(1.1%)
Intramural 2(2.1%)
NF R, AD; 1Cx 1(1.1%)

* Coronary artery pattern by Leiden classification; AD, left anterior descen-
ding coronary artery; Cx, circumflex coronary artery; R, right coronary ar-
tery ; NF, nonfacing coronary sinus
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Fig. 1. Age distribution of the patients.
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Fig. 2. Mortality in First Half Period (n=52).
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Fig. 3. Mortality in Second Haif Period (n=54).
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(0/1), ZANEHRA A F Frololl A= 100% (1/1)5ch. Fho}
9] vole] whg A8 45 o]3}e] Al olal A& 34%

(16/47), A o}o A= 18.9% (10/53), 14] 0] A2] Aolol A=
17%(1/6)24 A otell A 2 Abgo] Egkort FA
Ao ge vzt A ch(p=0.12). 7 A7l @& A
& ¥ aE A& ML 4d Fate] FEitol 5289} Vg 3

A 5 FEdtol S A AR R o] AbE
& v 3kdc} (Fig. 2, Fig. 3). Aubr|o] SAp-8-2 32.64%

(17/52)53 2=, Al ololl A 42% (8/19), Aol A= 28.1%
(9/32, Axotoll A 0% (O/1))ZA] Al otollA] Abahgo] Ek
ou EAgH o 2E onlst g (p=0.3). Fubrle] &

AP8-2- 18.5% (10/54) 2] Aukr]o) ula) 7HA sl ot

SAA uje 2 (p=0.13), Ao} oA & 28.5%

(8/28), cdotoll = 4.8% (1/21), Aro}all A]+= 20% (1/5)2A

Alolel| A z7] Apak-go] 43} 3k} (p=0.05). HE

T A9 Fsholo A AAFEH L Helo] o} E AptgE A

FHQ #AEH EA JHE R U= Aol 22.6%

(19/84), vl B2 7 P-ol] Ab-&o] 63.6% (7/11)EA] 8]

A3 Al Ag-o |AAsHA £3h2w (p=0.001), H|2ZH Y

X (odd ratio)¥= 5.8¢) 1t} (Fig. 4).
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Fig. 4. Mortality by Coronary Artery Pattern in TGA (n=95).
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28, AfA B4, dHG) 23 AEF L oA HA
A Z 5o) 2zt 18 o] et (Table 4).
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Table 4. Causes of Early Death (n=106)

Cause of Death Case Number
Acute myocardial failure 15
Afterload mismatch 4

Preload mismatch 2
Pulmonary hypertensive crisis 2
Massive pulmonary hemorrhage 1
Electrolytes imbalence 1
Pneumonia 1
Multiple cerebral infarction 1

o g

Total number of death 27(25%)
Table 5. Early complications (n=42)

Complications Events
Prolonged ventilator care 15
Hypertensive pulmonary crisis 12
Seizure 10
Sepsis 6
Mediastinitis 6
Phrenic nerve palsy 4
Pneumonia 4
Acute renal failure 3
Others* 8
Total number of events 68

* Others; Bleeding 1, Pneumothorax 1, Empyema 1, Complete AV block 1,
Septic arthritis 1, Liver necrosis 1, Subacute bacterial endocarditis 1, Hy-
drocephalus 1

&g 3te] 48 U, FAlAle] 7]5& 2ol 4] <
Zhe] ZAaEE 23S Byo, dRodstxe s A0
He A5 9sich(Table 6). dxdo]At 325 3hol-E o)
Ao B 3 12~18 el AAF =dFIA 39 o)
oA FA A T8 FA7F A Aol B Hon,
BE FAbelA A 7eE Aol o8 BAE
W B 28 LPEFE 2ty dgdoh AR AAL 3k
EAAFAAE] 24, S i F s EdFe] 1]
dojden, 7dHAA Axe HAAAFEFR(10+29
mmHg)=}, 1284 Hxe $AMNGZ2EH (14154
mmHg)el alglch /344 el HF 0.42(0.42-£0.
09, n=28)13z, A4 H FHAA o]h7] gto] 4z}t o
T 7.2mmHg (7.2 +2.7mmHg, n=25), 10.7mmHg (10.7+4,
6mmHg, n=25)%c} (Table 7). A &3} 799 2] 3=x}F 759
o] Fatell A HF AT HAE A T45S 29

ok 49] Bl & AFRE AR 23 (2), QB
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Table 6. Echocardiographic Findings of Survivals(n=79)

Echo Findings Case Number

VSD 5
Small leakage 4
Residual 1
Al (Grade IT) 2
AS (1.6—2.0m/s) 4
PI (Grade II) 1
PS (2.5—3.0m/s) 4
MR (Grade II) 1
Decreased LV function 2

* Al aortic insufficiency; AS, aortic stenosis; LV, left ventricle; MR, mi-
tral valve regurgitation; PI, pulmonary insufficiency; PS, pulmonary sten-
osis; VSD, ventricular septal defect

Table 7. Catheterization Data of Survivals (n=28)

Catheterization Data Case Number

VSD 2
Al (trivial) 11
LVOTP 10+2.9( 5~ 15)mmHg 7
RVOTP 14+5.4(10~25)mmHg 12
PI (Grade II) 2
TR (Grade II) 1
MR (Grade II) 2
RVP 40.2+9.8mmHg 28
LVP 102+ 11.8mmHg 27

* Al aortic insufficiency, AS, aortic stenosis; LVP, left ventricular pressure
(systolic); LVOTP, left ventricular outflow tract pressure gradient; MR,
mitral valve regurgitation; PI, pulmonary insufficiency; PS, pulmonary
stenosis; RVOTP, right ventricular outflow tract pressure gradient:; TR,
tricuspid valve regurgitation; VSD, ventricular septal defect
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Fig. 5. Survival curve.
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