=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 1 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 diseases.
(Korean J Thorac Cardiovasc Surg 1995;28:237-46)
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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 IVS 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 Sa0:2(%) 68.8+11.1 67.21£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: SaOz, arterial Oz saturation
Pulmonary stenosis 5(5.4%)
Subaortic stenosis 2(2.1%)
Arch hypoplasia 1(1.1%)
Tricuspid valvular regurgitation 2(2.1%) Table 3. Coronary artery pattern* in TGA (n=95)
Tricuspid valve straddling 1(1.1%) Coronary Arlery Pattern Case Number
* TGA. transposition of the great arteries 1AD, Cx: 2R 79 (83%)
1AD; 2R, Cx 5(5.2%)
1Cx: 2AD, R 1(1.1%)
. _ IR 2AD, Cx 1(1.1%)
AV Eu] ol B B3] 3] . Az o] = Flo ’
HEE A Sl AYRENT Boh oselal I o
A HAEH ] B S Leideni-F w9 As}o] 2R 2AD. Cx 202.1%)
BEsl9d v (Table 3). YA Q) 2] e 24 FAA 5 2 2R. AD: 2Cx 1(1.1%)
A st BAHE (left anterior descending artery)s} 3] Intramural 2(2.1%)
NF R. AD: ICx 1(1.1%)
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* 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 Half Period(n=54).
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Fig. 4. Mortality by Coronary Artery Pattern in TGA (n=95).
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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

Massive pulmonary hemorrhage
Electrolytes imbalence
Pneumonia

2
Pulmonary hypertensive crisis 2
1
1
1
Multiple cerebral infarction 1

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

¥ 5§ zte] 48 dsdow, HAA ] 75 284 oF
ko) ZraEe 2AE RE ot dFgszog A7)
H+ 495 ddoh(Table 6). ddo]At 323 slol2 o
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09, n=28)% 2, +AA % HAA o|7] stzo] zhzt 3
7 7.2mmHg(7.2£2.7mmHg, n=25), 10.7mmHg(10.7 +4.
6mmHg, n=25)s3t}(Table 7). A &% 7915 ] A5 759
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th. 49 9] Fol= T A F-HE] B AFE $2hA(2), Q1 F

= oot

—241 —



2421
S5 A7I80IMe S HEs

Table 6. Echocardiographic Findings of Survivals (n=79)

Echo Findings Case Number
VSD 5
Small leakage 4
Residual 1
Al (Grade II) 2
AS (1.6—2.0m/s) 4
PI (Grade 1) 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 1)

MR (Grade 1II) 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.

AYF o &F 387Yel Agslgl o, ol 299 3
ol &% 7.5M4 15/ Lell 4ol v|Ate] 3d Ay ¥
FABt T 27 Abd d o AbES 23tsle] AW R
o 93 d AEEL 65.2%0]0.oH HEZTHL Fig. 5
o} 7y,

o &

HT A7 B g A% FHHdEs 5 30
o ollel 7] AbHEE Foly & 278 (25%)EA] A AH
it Aol o}F] Aolr) 9lovt, B ZHyl= o]
SAlo] AlYH A]7|7} Bl A 2] Aol MAlE 27] 3
ol stz Al7lola, W7t Felgr) = 9lof &
ofbgteloll gt AubH el AY FHHo| HEF AU LS
7kekste] 9o} sjebR ). o] Al A7) E Aubr)e}
k7] 2 vhro] v] gk upe} o] Aukrlol 1 AbEo)
E3ron, AlAotel 3t Abkgo] Egieh Fulbrle} Apet
Fo]| Autrlel wnla} 7FAadhe FAolvt A Tl 29
= 9t (p=0.13). 53] AlQolel] g =7 Algo] o
A3 & AL, Aol & MAE AT =F e
7} o}A] gk alA] 955w} sl
TRAFEE P A A4 o] RS G e
sh=dl, AAY N3 = 7leA]l B A AF
of Al FitE = 43 H grH F-3tel] o)ste] AA A
wretA] FH AR TS Gste AL EA Y 9%
< 3 Festy alide] Ae AR 2Eslr] 9
i Ao A E F& AAUANY AL e
o] Fo] slojol gt AAFA A L] Yl A
ZFollAs FAAE Y FAZE 8 DA Bl AT
HH P Agle] FAasta FAl 57 FAAste] 74
3 FFasted o) Fof FE F-slel 7 A A

—4n—



o §-2] 7|
1995:28:237-46

71 3h7] el A, AF 170Y o]ulol] FHAAG-E ¢4
A ske] 65%0]3t2 ZHAdA Heo] YT F TS
Zddtrleol ¥R A Aok =3 AL fEFe 2
HAE L AN 2 eyt s GAgE E5RfoF
W 3stglcl. Danford 5% #HAA vl & 7|disl7] $13}
o #FAAlste] Al A AT 50%0) 42 F ook
i FAslglon] JAH . 2 DiDonato 598 A3 2
F-o olfjel] AlAotel thalodi= HAlAistel AAIgle] o
2F TG-S A3 1 o] Fof| == Frolel]
stod= /A RIZE 0.6014 =& Tl B sl A=t A}
T AES Agshe AS AAsta gk & el
= AF 25 o)Akl A /A7 0.60]AF-1 Aol

= 2N A3ES A, 0.60]31e 7-fole dAH
2 A aebes Agsle] Aol Aess @3
T UEE $0]3 of3 1~2F aolof] o]xpHd o2 FuA
PEg Agshs AR S dFez e
slc}.

Ao} A7)l FRAFEE Al st oA A
F2% AL & % £F Peld IAHE BE 9853l
Algofol) tf gt A FA Q1 =] 2lo] glefo} 3, A5 -5
olal 713 <l e} AAE ZFofof k= H Y Aot
T AF Aol Felo] st Fog Ag2ZME o}
L3 e AEE B g A 1A 4 v 23
FUEE A r A7HE 7P 7bsRE BE A E F
stod 7+ A7)l A AF7) o] Fo] A 5 UEE 3,
Fe 253 7 T @Tar sty W o 7paws F
< A3 FAE, g ASed oF 2S5 % -4
Ag uhgo R @-rr"—:l@};ﬂ Aei7h Wate RS WA s,

&F o]Alslel AR ghS (sl TELE FAE] #1351

250l kA 9} gk A & AMSEle AIFIFEZE AA
of g}, w3l A AR AutEHE FA5] AlAe
A AR }% %—5’: frA3ka ¥ A oA (mtrOplc)—?_— A}
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