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~— Abstract —

Arterial Switch Operation for Transposition of the Great Arteries with Ventricular
Septal Defect, and for Double Outlet Right Ventricle with
Subpulmonary Ventricular Septal Defect

Jeong Ryul Lee, M.D.", Yong Jin Kim, M.D.", Joon Ryang Rho, M.D.",
Kyung Phill Suh, M.D."

Arterial switch operation for repair of nineteen cases of transposition of the great
arteries associated with ventricular septal defect and three cases with double outlet right
ventricle with subpulmonary ventricular septal defect(Taussig-Bing type DORV) was
performed from November 1987 to September 1990 at the Seoul National University
Children’s Hospital.

Sixteen of them were under six months of age, and three were under one year of age
with body weight ranged from three to fourteen killograms. Preoperative cardiac cath-
eterization was done in eighteen patients, in which the pressure of the left ventricle was
greater than 70% of the right ventricle in all but one. Patent ductus was associated in
thirteen cases(68.4%) of TGA~+VSD, and atrial septal defect or patent oval foramen was in
sixteen cases, Four atrial septostomy, one modified Blalock-Taussig shunt, one pulmonary
artery banding, one coarctoplasty using subclavian arterial flap, were perfomed before
arterial switch operation,

There were five hospital deaths, all in the patients with transposition of the great
arteries with ventricular septal defect(overall mortality rate 22.7%). Lecompte Maneuver
was used in all patients, and in all patient the U-shaped flap of coronary arteries were
transposed to V-shaped cleavage created in the neoaorta. Arterial defect in the neopul-
monary artery was covered with 0.0625% Gluteraldehyde fixed autogenous pericardium.
There have been no late deaths, Postoperative cardiac catherization and angiocardiogram
in four patients has revealed no stenosis in the neopulmonary artery or neoaorta with rea-
sonable P[RV /LV},
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Anatornic correction for transposition and double outlet right ventricle with subpulmonary
ventricular septal defect would seem to be a good operative alternative to intraatrial
switch procedures, with the advantage of incorporating the left ventricle to systemic

circulation.
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Table 1. Age and Body weight distribution at an-
atomic correction

Mean+SD » Range
Age (months) 8.82+14.87 months  1—59 months
Body Weight(kg) 6.13+2.89 kg 3—14kg

Legend : SD==standard deviation

cly =

Al 424 8 S8 XX : gole] £ 57 H4
Ate 45—95mmHg2 AN HF 70.78 £13.77mmHg
fod, £57] FA44 A4 SH= Ad=EAeS
Al %1882 1637} 70% o) 3o 2 A B 89.72+
8.76% (¥ 9 50—100%)H . H HEFALL 37.94
+17.07mmHg (4 ¢ 5-68mmHg)2 hF 9] Fol
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7t FFE 0149 MEY nEY 2AL vgen ]
) o] Taussig-Bing® o] ¥l 9 £44 A3 @
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Hg= §As U (Table 2). fotel £ AXNE 27
& HalolM FA T4 et 192319 iy e A
A% 8&1F 138N BT AFe] FurElgon,
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W Aol EREg o axte] o3 9 od 2
$} ¥ (peripheral pulmonary artery stenosis), |
TG ¥ diEd S0 7 I FwEAn
(Table 3). €3 2 & § AXe 43 A==&
AA A ENES dAsdey, HEY £33
ol e HZ JIEEAL oj48 ¥B HYE
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£ o] 838 £ Blalock-Taussig ¥&&-&, =4
2 AFES DULE TNE SIS JIAF Yo
dEde HEY RS A FE2 A EYH(Ta-
ble 4).

Table 2. Preoperative cadiac catheterization

Mean+SD Range
Systolic Pra(mmHg) 37.94+17.07 5— 68
Systolic Prv/ze{%) 89.72+ 8.76 50—100

Legend : SD=standard deviation : P=pressure ;
LV=left ventricle ; RV=right ventricle ; PA=
pulmonary artery

Table 3. Associated cardiac abnorrhalities
TGA+VSD DORV+subpulmonary

VSD
(19 cases) (3 cases)

PDA 13 1
ASD or PFO 16 -
Peripheral pulmonary 1 ~
artery stenosis

Valvular PS 1 -
COA 1 -

Legend : TGA=transposition of the great arteries
: VSD=ventricular septal defect ; DORV=double
outlet right ventricle ; PDA=patent ductus
arteriosus ; ASD=atrial septal defect ; PFO=
patent foramen ovale ; PS=pulmonary stenosis ;
COA=coarctation of aorta

Table 4. Managements before arterial switch op-

eration
Procedure Disease No. of patients
Atrial septostomy TGA+VSD 4

Modified B-T shunt TGA+VSD 1
PAB DORV(T-B) 1
" Subclavian flap TGA+VSD 1

coarctoplasty

Legend : TGA=transposition of the great arteries
: VSD=ventricular septal defect : B-T : Blalock-
Taussig : PAB=pulmonary artery banding :

DORV==double outlet right ventricle ; T—B=

Taussig-Bing

Atz kol P Hel - AFA] FRAYHE
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ing) S AFEE 4 APR Ex F4olo] WE 7
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Fig. 1. Branching patterns of the coronary arteries
: TGA=transposition of the great arteries .
VSD=ventricular septal defect ; RCA=rig-
ht coronary artery ; LAD=left anterior
descending coronary artery : CCA=circum-
flex artery : Ao=aorta : CB==conal branch

2y HA ¢ F U= HIG Y 2z}
18°—20°Col o]2% P48 tFWE 22 F3 4C
cold oxygenated blood cardioplegic solution(20—
30ml /kg) & 2HF WEAE T FUAS F £8
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Alstd @he] Mo AQE FE Ut

LAE HEU-g feHe HYog wojin(Le-
compte maneuver) <9 % fEUT LR HEH
Atelo] 6—0 PDS ¥4 ¥ EAHE ol &3l 2§& Al
ZEe] £ge] U FY sl & oA 49l
AT AHE OA 7HEATIN B B RS
I HEE F3l0 FE8] FUIE AAS F uisy %
A ol A& Y ¢ 8 ¥4d g v 23
3 ¥e U7 rY(eye-glass appearance) ] A7} 4
¢ THE oj&3ld A2 HEHY Y FH AA
2E HgAN D €4y SHES} 6-0PDS 28
Al EgE

A7t (rewarming) & hEY AAE T AHEH
Alztsted AR 2271 35°CF HE AHY] ol (we-
aning) & A1Zste] oluf wiul, HAU}t F& FY3I
At L7 g, ZHUA FoR =9 E0

Aol A47% Aste A B FY BF st

2 99 97t geo olg M3 BEH 2e A
ol Fadt FUF Tt E AANAAM $4olde
FAEE BANE AT B AdEn

A £ AL, ER A AL &8 FA AL
< 7z} 182.75+31.36(¥ ¥ 118—-233) %, 82.15t16.
20(3 8l 57—123) %, 32.00+£17.24('2 9 12—-84) &l
%13 (Table 5), 8 FAA HA P =& A
16 3=

Table 5. Cardiopulmonary bypass data

Mean+SD Range
Bypass time 182.75£31.36 118—233
(min)
Aortic clamp 82.15+16.20 57—123
(min)
Circulatory arrest  32.00+17.24 12— 84
(min)

Legend : SD=standard deviation

4 4
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e dAE gtk 271 A el A A
&B(2328) T AS B¥el Az A4LEEa
7NE 282 Boltprl &F 29 A AMYEF o, g3l
4e AA 238 44 0 44 F=Euiv) 50%3
=2 #4449 Zuzh 950 e Jeoly &% 3
el AEALGE NPAF A R3] FeulaA
Abdslded o) A% AAdFAZESO AY FHIt
e AHan 4 €% 2R AW 28 (pul-
monary hypertensive crisis) & &332 E&o§ A}
- HEYa, Fe AFE U4 FHes MY ¢ ot F
AA7 2758 Unix) 281%F Lallo) A Bio-pump
& ol&3ld &88 Z(circulatory assist)& A 333}
Aoy €% 69 ArgstHtH(Table 6, Fig. 2).
HEE  guze 7z dHe N2y, F3F &
o, gAG A7 oy, A% gH, FolEe] Aen

No. of cases % mortality
12 140

1987

1988 1989 1990

year R Series 1 —— Serles 2

Fig. 2. Annual cases and operative mortality in 22
patients with transposition of the great art-
eries with ventricular septal defect or dou-
ble outlet right venticle with subpulm-
onary ventricular septal defect, which rev-
ealed no mortality in 1990.

Table 7. Postoperatiile complications

2% g2 UG A4 F4 AEFE O NS
Complication No. of case
Fote] HE AYLTE 4Y(EH 13-83Y), 4 -
S 944 72 AL 48Y(89 19-809)e]  racheal bleeding 1
Mediastinal bleeding 1
AeH(Table 7). Phrenic nerve palsy 1
=¥ FY 2E  BEFH 17809 Bol= BT 7.06  Cardiac tamponade 1
560089 1-17709) MY S FRFJYed, A due to serous effusion ~
dms A7, 2dlH A e Aypne  Chylothorax 1
Table 6. Details of the five hospital deaths in TGA+VSD
Associated
cardiac Time
Name  abnormality Cause of death Conclusion of death
KKR Peripheral prolonged CPB(232min) myocardial failure POD 2d
PA stenosis poor myocardial protection tracheal bleeding
,PDA tracheal bleeding
JHS PDA, PFO biventricular failure myocardial failure POD 6d
excessive inotropics aggravated by inc- Biopump
PA hypertensive crisis reased afterload )
KAN PDA, ASD PLv/rv=50% at OR Incomplete LV POD &d
LVF - preparation due to
insignificant VSD
KJG PDA, ASD biventricular failure myocardial failure POD Od
coronary artery kingking
JS)- PDA biventricular failure myocardial failure POD Od

emergency operation with

preoperative heart failure

Legend : TGA=transposition of the great arteries : VSD=ventricular septal defect : PA=pulmonary
artery ; PDA=patent ductus arteriosus ; PFO=patent foramen ovale : ASD=atrial septal defect :
CPB=cardiopulmonary bypass ; POD=postoperative day : P=pressure : LV=left ventricle : RV=right

ventricle : LVF=left ventricular failure
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Table 8. Postoperative catheterization in four patients with TGA+VSD

Name Prv(mmHg) Prv v P between PA&RV(mmHg) AR Others
JKW 35 41 5 - VSD
RSH 39 37 10 - -

RSH 39 37 10 - -

JYK 40 38 23 - -

KCG 75 78 35 - -
Legend : P=pressure ; LV=left ventricle : RV=right ventricle : PA=pulmonary artery : AR=aortic

regurgitation ; VSD=ventricular septal defect

Fig. 3. Postoperative ang:ocard10(14 months after arterla] switch procedure) of the patient operated at
four months of age : A, A root aortogram showed bulged coronary sinuses without narrowing at
the anastomotic site or aortic valve regurg itation. Coroanry arteries were well patent. B, Right
ventriculogram revealed no stenosis at the site of anastomosis and no valvular regurgitation at
both valvular level. AO=Aorta ; PA=Pulmonary artery : AN=anastomosis.

£7E, 284 ﬁ’é%‘-'é,’ TE 2F I=HE, 13
A s Sﬂl-’ﬂl £2PE R 9\"12.1—} A J’l'l°i
oolde B %i%i"“% ’“i ol 224 420
o thated AAIG WY 2F¢ 232 F57] 4
4344 457t 37,38,44.78/, YL - F

Arele] ®etzbrh 10,23,5,35mmHgH D &Y, #HF
He] B 29 g2 2 w34 2He dyelM
BE&HZA ?sam Adzed 29Y Axe IR 4
4 57 Z&L dHr 84 HY3, J4H A e 4
x9 f—-s—?ﬂi Ad 53 2&E HH8A FAdG
(Table 8, Fig. 3).
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