aot# : A 408 A9 1997

FoldA & YAFAALEE FUT U5 33
B3 $E99) 3] 44

Medetm jadd oiztud, F49)Hend

Uz - =Y - HYA - 224 o|FY* - YRW - wEY

(&3 2
T F: A2 Qolold EFAWIYe] Sutd dlEuEate] @3] oyl F& AFAE BY
oldf AAEL FALFAAEE T UFY ZFoAM9 @3 $&W(single stage ope-
ration)®] 3t ZHE Hre7] st B AFE AW
W 1989d 1997H 19943 129714 $4& HAE 3= & 454288 F9e d
Y FF PolF 93 FEYoE BT ol 26WE OB F£F 2AE o FELL
BAE QrtA A ARER FeF AMTEH $HF aEin FARAA ] AEHA o o
2E ZASAY. BF AR ASZ Alold] 9l9] ARSNA FA@ Holst ARE A B
Aot
o oA Bolse] Al d#E 28267190l e BFAE 4.0£1.2kgolYUck A4
FHZEEL B (perimembranous) 3ol 1521(57.7%)2 74 2tk F44 f539 &
12#1(46.2%)4 SIAL olF 8alel 7t PHe wYsdch oY e 23 oA ex-
tended resection and end-to-end anastomosis® A3} I 3= patch aortoplasty £
nASAT B FoteF 5u(19.2%)7 FEAF B YUVINF AHgEgen 4&H 219
£ 335%16670€93 4 #H3ALn o] yizkF AR de itk z7] $HEe 154
(71.4%)0M dAout AdaA H¥F 3208 Adstns &5 833t 3837705 o
T AFHL gen] FHUY FE29 o] ANAT AL A Y} 4&F 10l
A48 AL FE229 HFo] o] 2xreg NAINAT. ATy BT vRAM FEA
AR FFAR FAF Zolg BT EW AR AZEY F AAA] AR APl <k
7 Aoy BAHE [Fo3 Aol Uik

rlo

Y B FotlM AEFTAZAES TUE U5 SAoA @3] Y vA gL Aed
Blon Al AHeaRe £ A% EFAC Fodkth 28y 3% &3 89
o] AT T Adstd AP ol N HAFAAEL T A5 23] oy
FENe AEY FePEes 4zEn.
M =
A%YA 1 1996 119 19 gotellA 2 ALFAAES BN Y F3e
UL : 1997 44 89 Aggol 52 Fgoe'? 1 Az PAL HAEu)
« o B 199%6UE Agustaye J4 a7 B2 o .- .
ol Mg o g2y dgFY S wAHUAM ded g
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pulmonary artery banding& & o}& F¥92& &
of AAZFAZASE WA F& Ao durFo AP,
1970 dd] Fule] AR ARAELS F ¥WEE § W
27 e’ $& Nzl AojYd ute} A
B& FH5 A8 & HoE AAFI] G
g2ee] AS sy 3G AAFAAES dAH
o2 AT gk ey & JEc] wdsn
e ANt o] FolFion Mol Y ololA
o] MAA AN AdBAe Wejd]el E of
#7F el wek ARHA AdE AdHo] Bolxle
o E3A7] ¥ (complex intracardiac anomaly)&
g o % g ogiFHF “DH(interruption
of aortic arch)®] XA A Feynd 3] &
4o Apggel ¥ Be Aes RuHm ot &2
AAFAAE] Y E3o] e A9 M=
@3] e AYr Yod Aol old Az}
S gopilA &3 2Ho] dad & JNFHAE
I dF® FFo] T FoleF @3 Feioes
2 dE9 F 43E B 135 A 2ust
ulojt},

ri

CHat 3 W

24 gaEe Agds odouddN 4uz
AZAEN dFY HF02 Fed AP Yols F
oA 19809 19RE 1994 129747 23] $&9
o2 &4 WAL wx 19 o) AR Yotz 3}
Aot A g FolEL F 269olen Ade g
o} 12, oJo} 14olQlr}. o|Ee] AgkA] d#e 21
+2570194298-971) ol F&Ale A¥e 28+
26714(149-1071€)0lIR L A FRALE 40
1.2kg(1.8-7.0kg)el%ith. o598 Ar|gL BF Az
SH2 LY ol5F 1589 AEAE 4
A¥8F Z9<€S AFsda 28dMeE 23FY
(radial artery)& %3t ZAAE IFAA dEH
&g A3 Fed AAHAZE SHAME do-
pamineo] AMEESlen 5ECME AFIFZ/ 2
L2391 389X prostaglandin E; & Eoi35igch

Al A AAFHAEY A olo] ©E A4
&2 ¥ /%, 22l F9E 9 A8y #
P& AEnggr) IAHA 229 FIAe Hxgsh}

AEFZGARN A =52 FZ(conal septum)o]
2 #H¢(malalignment)=o] AAY A=zt

Al A4 AR Atole] gEAtelsl 5mm
Hg o130 492 Aolsch

Bots EFAA AH3E o]z cardiopul-
monary bypass time), HEH ZH=A} Azk & AAA
AzL, IBEEZNE AR 717, 497171e 8Ee
3 AMRE F3 AEY FoR2 o] T F Apold
FeAl a8, A ERA, dE5Y Az A, &
ARA Azt F4AA FE2Y @29 fF, UE
%o 23 W gZ Zolsl ANE AE AN
gon oo ¥ FAA AeE Wilcoxon rank
sum test9} Fisher’'s exact testZ o] &3}5ich

FolEL F2AF T AYNF AHLE 5B
Adstne BF YL n, JET 219 592
717k& 335£16.6704(18-61714)ol). FZAEA
AZ2ETE NYso g A48 529 ¥F
gt & A"HA o] A NE FUsge
o, oldo] fiHE AdE AdEAE ¢ Adux
Fdeg NP ASFL 23 R
£7] continuous wave Doppler velocity7} 2.5m/
sec o3l A9 AERAEdAN 3 SR AF
2 ¥ Xo|7t 20mmHgE 2H3le A48 #od
Aoz Aoz, AL FE29 PFe FH4
FE2dA $2%7] continuous wave Doppler ve-
locity7} 25m/secE B 499 Axzs4 HAAA
3 A iEY Alold] 20mmHgE 233t ¢ElAtol
7t A= A4E At

d =

1. dESAAL 2RIt ol0 WE =AM
TER B3 g%

AAFAAEL B9 (perimembranous) ¥ o] 15
A(G78%)E 73 ®sten #% W3k subpulmonic)
o] 10#1(385%) ATt

A FEZ9 IS BF 12846.2%)0A
Rk AHdFAAEY A9} BAA o] RE HFRY
9] 46.7% <t HEFEUSH 50%NA FAA K&
ol o] HAFAAEY AX AHH 22 §
F2 4BEAZE AU Table 1).
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Table 1. Numbers of Cases According to Type of
Ventricular Septal Defect and LV Outflow
Tract Obstruction

Table 2. Associated Cardiac Anomalies

Cardiac anomalies No. of Cases(%)

VSD type LVOTO(-) LVOTO(+)
PM with extension 8/15 7/15
Subpulmonic 5/10 5/10
Muscular trabecular /1 0/ 0
Total 14/26 12/26

(53.8%) (46.2%8)

LV; left ventricle

LVOTO:; left ventricular outflow tract obstruction
PM; perimembranous

VSD; ventricular septal defect

2. St 01y

e Ar1Ee T3 NEFT AYFEAaEl
242+ 1631(61.5%) 9 781(269%)2 714 Estgew,
2 9o disd el o)A (dysplasia)o] 23
(77%), A% 2w H43 4HW9 straddling
o] Ztz} 1A AU AAFHAE g i 4
7lge] FNkEA st A 92(34.6%) A
(Table 2).

3. =& 4y

Fote 25N HAFHHELS patch closureZ
Qs o g5y 32 38| A9 patch aorto-
plasty2 wAR3Y YA 238 extended re-
section and end-to-end anastomosis (RETE)Z
g F4AH &R PFo| YA 1231F 8
ML FHL FE29 g AU Yo
2 48 S95e99 #dd e 43 nAHYL
32 gsict.

T V185 sUE NEes AUsddee
B4 ol8HE oz &Yooy gsy Hute
ol¥ Az AUWel straddling® BAPY AH
FTEE ¥%4L wAsA S

4. TRY TYUE XNE

FeAl AR o] 8AIZHE 141.6139.88 0|0
o g5 AR AL 65612180191 & AAA
AIZEe 5171468010t AFEEF/F YePyA
7132 BT 64(1-21)0ien HFE dHvite

Patent Ductus Arteriosus 16(61.5)
Atrial Septal Defect 7(26.9)
Dysplastic Aortic Valve 2077
Persistent Left SVC 2
Mitral Valve Stenosis 1( 3.8)
Tricuspid Valve Straddling 1
Interruption of IVC 1
None 9(34.6)

SVC; superior vena cava
IVC; inferior vena cave

28Y(6-644)°1%1tt.
5. Al

#ol&F 53(19.2%)7F 43 F == JY7)10F
Abgateieh Abge] 49 37 FEFF Aus
Fe] AAE AR Aolyen olgF ldte A& A
33 TAEH(left anterior descending coronary
artery)oll 421 ¥7] qAoz sy Agaiglod
g lHE AgdFEde WHesud uAdes
B AXAA NG & @dF Yol dAs o] Al
Aot Uz lde €5 598 A7 a9
T AFe AR 3:E AAFE UHA 28F 18
€ ARHeE A3 FeF 8dA Algsigz o
& 13HE YEFoE ¥ 21dAd A, &
HuA7ZE F AR de o

6. AISED MERQ Hlm

AbgR 5ot BEF 218E vREUL W oiEY
A AL F ARA AR dEY &3] e Yy,
HAUA 722 FF K7 F BAoldl Zolst @l
Aotk 2y £ B AFE dAHI FFAC A&
Yolwrr} AMR T FAHLZ fojstA Bken
FENY Yolzt 2449 uielAY FEA EFAL
4.0kg "R 3ol A AYEsF 22K Table 3).

7. giYs

T3 HYAZRA FAsYY F§HEL Table 4
8} Atk o]F 10% ol wAF FHE e AY, HF
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Table 3. Risk Factors of Mortality

Risk factors Expired (n=5) Alive (n=21) Statistics
Age at operation 35.8+24.2day 94.1 £80.9day P<0.05
Weight at operation 2.7 0.9%g 44* 1.1kg P<0.05
Aortic cross clamping time 69.4£12.9min 64,7 +12.4min NS
Total circulatory arrest time 60.6+10.8mi 49.4£15.1min NS
Type of COA repair NS
RETE Scases 18cases
Patch aortoplasty Ocases 3cases
Presence of LVOT obstruction 2cases 10cases NS

COA; coarctation of aorta, LVOT; left ventricular outflow tract, NS; not significant,

RETE; resection and end-to-end anastomosis

Table 4. Early Complications

Complications I\i‘:;bsi(r%‘))f
Seizure 5
Lung collapse 5
Hypoxic encephalopathy 4
Arrhythmia 4
Ventilator care more than 10 days 3
Wound infection 2
Pneumonia 1
Vocal cord palsy 1
Hypocalcemia 1
None 6(28.6)

Z(lung collapse), A4 HHF, £39, 109 o
Aol AFEF7 E otk olF Adad AW
& AQslae g Fud A=AV Azl A
d wetd EALJY. F AHL FHFUAZ 2 23
Heon 2% 38 3@ 7|nFd FHE FAFAR
EAwe e z7] A £F 189 A4%E 9Y 3
Az 2% EYE F9glo] A= en HHg A
ZA¥(wound infection)& A FAZ ZAHAHYD
Jslg, Auve, AZ4dEF 5= 5 #F JIHF
ZAFYL E 109 ol 71AH #rjavle]l o3
Ad ol 1dlE 7|F®E/NE(tracheostomy)E 3t
oo} dget 9 FHAA 715 weaningS
g ¢ gk T AdAA S 2d 44
Z lele AHEJeY 38 S4HA Got AT o
A uhblg] A3 Rk

8. FHTEA| MEEA ol

FABF 71T 5 AEFL dA g
2 ggkon} 3#AAE FEEANMY F£57] conti-
nuous wave Doppler velocity7} 2-2.5m/sec A}o]
2 g% A&HQ Bl Yo F Aoz A F
HBZ 710F FAA FE29 g2 1894 24
e dzxgud AHA FE2ZAM F57] con-
tinuous wave Doppler velocity 7} 4.0m/sec ©j*to]
A3 Az 44 FE22 AFAA 120mmHg
9] gxlolE Rl 23 Fed AAso HAFH
o2 wASAk 7lEt €73 Aol FRI}A &2
Axe] A2 AdFAZAE] Folde A7 18 A
o HEY @oe AuHgden A Fo &
F4< 982 AW A97t 18 AR vA 18
gl(85.7%)N A& A E@A olde] THEA &3ttt

] &

ol A 5 HFe Adgo] £e& Aol
53 UEY 3o b A7¥EF FwEd de
Agole AFEe O golAw oo UiE F&F
AL E dEY 3 e AgRg ggh s
ALFAEET SR A 299 F&F APE
2 198030 Z717HAE 20-26% AEgout? A2
de Qe zolrt AAY AAoprldel FEF
g zAE 2-23%2 Wopxz Arp* 10

WEY 33 JAFHAE] TR YE A
oot & WAL ARABvI Ao}t Ak &
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WAL 3A FHE YE U ded ANE 9%
B ZAN BYSAE g dAFHAE A W
ste} ARAe FEE BAY F 23 S HAF
AAELE YolFE WHYo] dn EHEZE dEY 2%
€ #A3HA pulmonary artery bandinge A 315}
o HYRFE £49%F dL 23 442 pulmonary
artery debanding3ln A4FZHALE RASGE W
Yol Aot AANEE diF™ Ay HAFHAEAEL
g Qo 22 A Wil Atk AW T
A S AA s AREL FEAL] HL4E A}
F&o] A 13 FEF AR BolEME A
FAAEY @A77t el 231 feo) YastA] ¢
g HE 5 Aok, ZudAz A 5 44
FAAES g5 Fio] Furd 1248 diFY &
ANg wAstE o 33 BAAEH ol F 23
AA AdFAAEC] AdFez dyq 3= AL
F4 pAFor Badgon 222 AAFAAES
el 7HFAME 28 d& B primary
closure)o] 7Fs@ Axe A7|Hotn Rustn glof
AEFAZAEY 2771 o AAY Y = Yse Al
Atatdch. zehg A2 BEAUI¥EE S oS
%% 2 disyz addM dAE ey o
FEHY APEgol o ¥e Aoz wuya glon®
? Sandhu $%¢ AAolelA AAFAAL0] Futy
g5 3o 93] feydry =7 Algee 5%
2 B 133 912 Quaegebeur SV @AH &

3 &2 Sy vndM FEF 7] APl F
TAtolel BAIH R {o@ Aolr)t gidvtm Bust
q JAFHZAES FUS dFY P4 @3] 52
HE 89 543 Yo € £ d8e BgF
Aok £ AFAXE 2681F 527 AbgEte] 19.2% 9]
Z7] APEE Bow FAFY JEA AbTE &
olE2 Qidth olBldt Algge 2 ve nugd
Vo wla) e Agoletn AzE. olF Ay
FoleL AEFERT &I Yolo} BEZAL
TAXNLE FdstA ol yolrt ojelx BFFA} 2
58 ARE JMedo] B85S BAFYTL Holee
yoldz A3l nd 171¥0l5t 8WE 3do] A}
BEA T 1NEAA 2/ YR 7TH5 29| Abgat
Hom 2709 oAl 1139 FojdM= BF &3}
o AF 2NU7A e FolSoA Al BFo] =%t

87 -0 FE - AL - mEF—

THP<0.05). = A3 o5 BF 36kg o3}
AL BolEE FFA 4kgg 71E2E EHEAUS
4kg VI FolEo] 1 o]l FolEd ¥lE B
Hog FodtAl AgE shsAde] EUTHP<0.05).
a2 B zAlelAe] Al 9118 Avrd 1HE
& TAEYol YA FAsE AL FE
A GA3A Rt o5 vl e F AdEo] Apga}
AL e FeF A5 A3y BsYd )
Mol wrAste] ApgEgch ol AlRHedEL $
4 AR Ay 242HE 3R T3 By
7t 7bs @ FEolet AAAY wekd AlgES o @
& 7} Ao Ao

HEY S35 AdFFd<Ee 93 oA
7] §HFdd disiMe g vt A9 ¢y W
o wwat7|t of# Uk B dAFeM 27 $HEL
FFF(71.4%)14 AUy AikaA =HHE 338
A3t ane g Fvd AU Azke] Ao u
A SAEHACT APEE BolEH HAoulE 1w
ol FAHLE RS AUAT NE™ A
A Nz F AAR Aol AFTHTG ) YL B
o] & AlZko] AlRa A HEAd] Slojd 8
B AHe4AE AREHY £ AL FolY]) 4% 5
< Wie sjde] dasita Azdd

2 A7dA F3 #a 71345 42%7] continuous
wave Doppler velocity”} 2.5m/sec o]48 Hol=
A& k. disY 23 aPFed LS
AZAL Al 13 oWl A7 ZAHE Roley®
B A7 A BT FABAYZ 34784 B A
3o ez AFFe] WIEE ofF ury
F At A9 HuES 2E AR AAEL sub-
clavian artery flap angioplastyE 3< #A$ Al
Zatel st Aga 0 ge ARES] ex-
tended resection and end-to-end anastomosis
(RETE) & %99 & & =33ty 95 7
A% g5 43 247A uedFe offZg Al
A olg 3 99 o}AZT P FuUz JAs)
T FeddM AFFe] Nxst o Ao Basia
AT wata B AFA AZo] HUW olf
= 2 RETEZ F3& A3 FA7| fjEes A
Z+do}k, 28y 329X 42%7] continuous wave
Doppler velocity7} 2.0-25m/secE B 3% =3

BN

l
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Frgo] gty & dAFoA i AEe F
2 continuous wave Dopplerg %3lo] %7pstr}.
a8y Chan $& g9 2% 34 (NS
o2 continuous wave Doppler?t Axzt&g
5§ A4 dHAxolE nwg oA Bernoulli &
A& o[ &% ¥ate Hrte FFAS A £ 34 H
7HHAl 2 7hFs/de]l Boha sk wEkA E QT
A1¢] continuous wave DopplerE &% A&zhe] 3
7he @AV dvkn 8 den AFae] oidHe
ZolEd F3 A AExe £ J¥Y 29E4L
Al egsled e HrHE Stoiok Rk
B AFolA 44 #&2 FFe 12894 A
oot £ A 2784 o] e dlA] ¥dx
BAEE 485 F€& A A ol 438 FolA
3 3 BF 7F AN fEE JFE Ro|
2l ggont 1A e A3 FAHY FEE XL
Bo] 23} 4% FRE 9T vtyoz A4
e PFL AEAsE B3l 44 /&2 A%
o frelsk o] gFEAtolA} g Aol Wstoiok
sht AdFAAE0] FtHo] Ye Afdde 44
229 FFoz AT 449 Ryt d4dF
AAEE S8l AN BEEol 44E7] Wi
FAd 22 8l o seigtz A dEtels}
YA geth mepi wEE S0 oz #HyH
o JAY A AxgE A4 FE2 Az g
atolzl o AN FE22 AL AGstoiort @
. & dAFeA FAH FE2 PFo] gL
Y #&E 3R ¥RolE F4 A AL FER
o] 3ol R AT} 387t o] FEA A
A ded A fE2E 53 g™ g@ut
annulus R 2 HRTt AL B FER 549
F HAE TR Aol Fasidxn AgEd ©
?l' FEE FA I HAs U SEAle #
2 273% F4A4 fE220F FA Ydn Ag=He £
€% 1A ¥R 19A A FHA] A A
&2 4L Hgerg e AL FE20
FA ¥ugs 778 F49 £ 497 de B35
de ol FeE AASE Aol Hasig 3t
Iwahara 02 tiE™ Zatolu giE=F v A
AFAZ L FHs] g Ay 778 F49 &9
A9 oo wegl T Foz 1ro] HEEIHA ¥

AAEE 0 A 3o 93 £y ) 43—

232 379 PF 8} A 2 4% ABEol
or] H44 $229 AZo APrhEo] vlsia
06 olstal Agel H4Y 4228 WATE Aol
gescn sunh W S0 TR 29
o welsh B §229) YL ABE Wrse
Aol Fast & & A
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= Abstract =

Interim Results of Single Stage Operation for Coarctation of
Aorta with Large Ventricular Septal Defect in Infancy

Ho Sung Kim, M.D., Chung 11 Noh, M.D,, Yong Soo Yun, M.D.
Jung Yun Choi, M.D., Jeong Ryul Lee, M.D.", Yong Jin Kim, M.D."
and Joon Ryang Roh, M.D.*

Department of Pediatrics and Thoracic and Cardiovascular Surgery”
College of Medicine, Seoul National University, Seoul, Korea

Purpose : There are controversies in the operative methods of aorta with ventricular
septal defect in infancy. Recent results of single stage operation for coarctation of aorta
with intracardiac defects were regarded as comparable to staged operation. We evaluated
our interim results after single stage operation for coarctation of aorta with large
ventricular septal defect in infancy.

Methods : Twenty six infants who had received single stage operation for coarctation
of aorta with large ventricular septal defect between January 1989 and December 1994
were analyzed retrospectively. Evaluated variables were:age and weight at operation,
type of ventricular septal defect, absence or presence of left ventricular outflow tract
obstruction, aortic cross clamping time, total circulatory arrest time, methods of
coarctoplasty, operative mortality rate, complications and cardiovascular abnormalities on
follow up.

Results : Age and weight at operation were 28%2.6 months and 4.0f1.2kg respecti-
vely. Perimembranous ventricular spetal defect was most common(l5 cases; 57.7%).
Twelve cases(46.2%) had left ventricular outflow tract obstruction. Aortic cross clamping
time was 656%x12.1 minutes and total circulatory arrest time was 51.7%£14.6 minutes.
Coarctation of aorta was corrected with extended resection and end-to-end anastomosis
in 23 cases and patch aortoplasty in 3 cases. Among 12 cases of left ventricular outflow
tract obstruction, 8 cases received correction and only 1 case of other 4 cases showed
significant obstruction on follow up. Early mortality rate was 19.2%4(5 cases) and all
others survived for the follow up period of 335+16.6 months. Early complication rate
was as high as 71.4%(15 cases), even though all except 3 cases of hypoxic encepha-
lopathy resolved. Statistically significant operative risks were age and weight at
operation, especially in cases under 2 month of age and 4.0kg. Aortic cross clamping
time and total circulatory arrest time was somewhat longer in expired group, although it
was statistically not significant.

Conclusions : Operative mortality rate of single stage operation for coarctation of
aorta with large ventricular septal defect in infancy during the study period was not low.
In this study, the age and weight at operation was significant factors associated with
mortality. However, the results of single stage operation could be improved in case of
proper selection of candidates and after some learing period.
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