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=Abstract=
Clinical Experiences of Open Heart Surgery
-1000 Cases -

Kwang Hyun Cho, M.D.*, Youn Ho Hwang, M.D.*, Yang Haeng Lee, M.D.*
Ji Yoon Ryoo, M.D.*, Kang Joo Choi, M.D.*, Sang Jin Lee, M.D.*, Sang Gwon Lee, M.D.*,
Yang Won Kim, M.D.*, Yong Gil Cho, M.D.*, Youn Kyu Kim, M.D.*, Suk Chul Choi**,
Young Whan So**

From Sep. 1985 to Dec. 1992, total 1000 cases of open heart surgery (OHS) were performed in the
department of Thoracic & Cardiovascular Surgery, Pusan Paik Hospital, College of Medicine, Inje
University.

Among the total 1,000 cases of OHS, there were 823 cases with congenital heart diseases (CHD) and
177 cases with acquired heart discases (AHD). The age distribution was 9 days (4.0kg) to 49 years in
CHD and 11 to 64 years in AHD, In the 823 cases of CHD, there were 763 acyanotic cases and 60
cyanotic cases. The CHD cases consisted of 520 VSD(63.2%), 177 ASD (21.5%), 60 TOF (7.3%), 27
PS(3.3%), 17 ECD(2.1%), 7 Valsalva sinus rupture (0.9%), 4 TGA(0.5%), 3 Ebstein’s anomaly (0.4
%), 3 DORV(0.4%), and others. The corrective operations were applied for congenital heart disease
with the result of 2. 8% hospital mortality. In the 177 AHD, 168 cases were valvular heart diseases, 7
cases were cardiac tumors and one LA thrombus and one annuloaortic ectasia. In the 168 valvular
heart diseases, there were 115 single valve replacement cases(16 AVR, 99 MVR), 20 cases of double
valve replacement(AVR & MVR), 15 cases of MVR with TVA, and 10 cases of AVR, MVR with
TVA. The total implanted prosthetic valves were 199. In MVR, 66 of St. Jude Medical valves, 78 of
Carpentier-Edward valves, and 5 of Tonescu-Shiley valves were used. In AVR, 38 of St. Jude Medical
valves and 12 of Carpentier-Edward valves were used.

The hospital operation mortality rate of congenital acyanotic, cyanotic, and acquired heart diseases
were 1.6 %, 18.3% and 3.4 % respectively. The overall mortality rate was 2.9 % (29/1000).

(Korean J Thoracic Cardiovas Surg 1993 ; 26 : 282-293)

Key words: Open Heart Surgery, Clinical Analysis
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19851 sRAle x|zbe]E 86rd 89|, 87 1103, 884
1142, 8943 1512, 901 1632, 91 1593, 92+ 209 2
A2 Fobste FAE a7 AL 1504 E de NAE
Al Wl=g Holx gleh(Fig. 1).

7} 8234 &2 A9l A7} 1774

H]7} 403:4202 ¥ xlo]7} ¢l

B)ZF 63: 1142 A9 2w 7}

& o 2b7}t “’-‘%4 A= FEZ = AAA ﬂwi 5*11 o]
H

L=

U@ 0kgelA) H e Al 494 7S] FEE & pan. 7
HA oAM= 40t AF7} 74 e wle g By FHodsd
114l ol 4] 2] 23 644 Ato)2] B-E2 Bolth(Table 1).

3) e 2x

= o] 8234 (82.3%) FHAo] 1778 (17.7
%)hom AHAel A= v A HZ=F (acyanotic group)
o] 7634, A M= (cyanotic group)e] 603 &It} (Fig. 2).

AR wANZT Folle AMHFH AE5(VSD)o)
5200 2 714 whora thg o2 Al £74 AEZ(ASD)o]
1774, A $52 2 #5159 &2 (RVOT stenosis or
pulmonic stenosis)o] 278, AW =2tA} 4 4% (Endocardial
cushion defect: ECD)e] 173 7)€} 22818 A3t} (Fig.
3).
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Fig. 1. Annual number of open heart surgery
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MFFE 100022 44 DE

VSDF 5208 & v VSDE 4262 (81.9 %)) 5 893
(17.5%)+= PS, ASD, AR, PDA Fo] Eurgl -9 th(T-
able 2).

ASDT 1778 Foll = vk ASD+ 1467 (82.5%), Y4
2 3181 (17.5%)%= PS, MR, TR, PDAS-0| Eut=l 7 %9

Table 1. Age & sex distribution of patients
Congenital Acquired Total
Age(yr)
M F M F M F
~5 187 167 0 0 187 167
6~10 85 90 0 0 85 90
11~20 91 97 6 10 97 107
21~30 29 39 19 2 48 63
31~40 8 21 15 35 23 56
41 ~30 3 6 16 29 19 35
51~ 0 0 7 16 7 16
403 420 63 114 466 534
Total -
823 (82 3%) 177017.7 %) 1000

congenital acyanotic
763

acquired

, 177
congenital cyanotic
60
Fig. 2. Distribution of diseases
600
520
5001
4001
300
200 177
100
27 17 22
0 I 1. 11 1
VSD ASD PS ECD OTHERS

Fig. 3. Distribution of acyanotic heart diseases
(VSD : ventricular septal defect, ASD:atrial septal defect, PS:

pulmonary stenosis, ECD:endocardial cushion defect)
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Table 2. VSD group with associated anomalies

o §-91 %)
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Table 3. ASD group with associated anomalies

Diseases No. of cases(%) Diseases No. of cases{ %)
Simple VSD 426(81.9%) Simple ASD 146(82.5%)
LV-RA shunt{Gerbode defect) 5
Associated anomalies 89(17.5%) Associated anomalies 31(17.5%)
PS 26 PS 19
ASD 22 MX, TR 3
ASD, PS 2 MR 2
ASD, AR 1 TR 2
AR 15 PDA 2
AR PS 1 PAPVD 2
AR, TR 1 PS, PAPVD 1
PDA 12 Total 177
LSVC 4
A-P window ) ASD:alrial seplall defgct, PS :}pul.monary stenosis, MR :mitral r.egur-
gitation, TR :tricuspid regurgitation, PDA :patent ductus arteriosus,
MR 1 PAPVD :partial anomalous pulmonary venous drainage, MX:mitral
subaortic stenosis 1 steno-insufficiency
CoA 1
Total 520

VSD : ventricular septal defect, LV-RA:left ventricle-right atrium, PS
‘pulmonary stenosis, ASD:atrial septal defect, AR:aortic regurgi-
tation, PDA :patent ductus arteriosus, LSVC:left superior vena
cava, A-P:aortico-pulmonary, TR:tricuspid regurgitation, MR:
mitral regurgitation, CoA: Coarctation of Aorta

t}(Table 3).

PST 274 Foll= W A (Valvular PS)e] 202 (74.1
%), 5% & 2 (Infundibular PS)e] 34 (11.1 %), st 2
- g Ete] FAll U’ A7t 338 (111 %), B
) spubakdl o= g 3lo) 18] (3.7 %) Tk (Table 4).

ECD (AW AES)E 128 Foll= F-E3 (Partial
ECD)e] 128 (70.6 %) $+3 3 (Complete ECD)®] 52 (29.4
%)t} (Table 5).

71€}e] v] A2 Fol| = Valsalva sinus rupture (24t}
5 Tg)o] 74, PDA (A H HEF)e] S, AS (R 5
& 2=) 583 Supravalvular aortic stenosis 23|, Valvular
stenosis 23, Subaortic stenosis 18] E°] 9913, Unroof-
ed coronary sinus syndrome (FA4A a5 A AEF) 139
%ol A} (Table 6).

AR FAEF 608 Foll= TOF(FR 44357} 524
(86.7%)2 WHH-E-& A s}9d 1 Ebstein 7)3o] 33 DORV
(FN 2 414 71X 37} 38, Complete TGA (&4 of
3 A7) 28 Solsct.

TOF % ASD7} 374 £4lsl Pentalogy 7-$7} 74
PDA7]- Eukd A-$7) 28 So] 2lgdt}(Table 7).

FAA AR 1778 Folle weba o] 1687 (94.9 %)
2 gRrEe Axslged 2 F wd gl gho] 1023

Table 4. Group of pulmonary stenosis

Type of stenosis No. of cases (%)

Valvular 20 (74.1 %)
Infundibular 3(11.1%)
Valvular & Infundibular 3 (11.1%)
Valvular & Supravalvular 1 (3.7%)
Total 27
Table 5. Group of ECD
Classification No. of cases
Partial ECD 12 (70.6%)
ECD only 6
ECD with ASD 6
Complete ECD 5 (29.4%)
ECD only 4
ECD with PS 1
Total 17

ECD :endocardial cushion defect, ASD :atrial septal defect, PS:pul-
monary stenosis

(60.7%) o] Hubaste] 559 (32.7%) AYE #utalglo)
1180 (6.5 %)s3ch 9 #2tA gz 2ol MX (2 33}
) B M 53A2)7) 618 2 714 Bekom MR (SEg 34
F-A)e] 148 MS (52 3 2H5)7F 119 AR (H59 5 5
A Z)e] 94, AX(HEH A3 F AN+ 457} 74
Solqrt o]F wHAR FelE MX+ARo] 203,
MX-+AX7} 158 MX+TR(AHA A g5 dF)e] 14
#, MR+AXo] 28], MS+AReo] 2dlgic}. 443 At st
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Table 6. Other congenital heart group

%

o
AaeE 100029 YAH 1

2k ol

Table 8. Classification of acquired valvular heart diseases

Diseases No. of cases(%)

Diseases No. of cases(%)

Aneurysm of valsalva sinus + AR
Valsalva sinus rupture + VSD
Valsalva sinus rupture + VSD + AR
Corrected TGA + VSD, ASD, PS
Corrected TGA + VSD, PAPVD

AS (valvular, supravalvular)

Subaortic stenosis

A-P window

PDA

Unroofed coronary sinus syndrome

—_— A — e fa e = o N —

[3%]
38}

Total

AR :aortic regurgitation, VSD: ventricular septal defect, TGA :trans-
position of great arteries, ASD:atrial septal defect, PS:pulmonary
stenosis, PAPVD:partial anomalous pulmonary venous drainage, AS
:aortic stenosis, A-P:aorticopulmonary, PDA :patent ductus arterios-
us

Table 7. Cyanotic congenital heart diseases

Diseases No. of cases (%)

TOF 52
OF only 40
TOF + ASD 7
TOF + ASD + PDA 1

TOF + ASD, Dextrocardia 1

2
1

TOF + PDA

TOF -+ PA aneurysm, absence of PV
Ebstein’s anomaly 3
TGA
DORV 3

Total 60

TOF :tetralogy of Fallot, ASD:atrial septal defect, PDA :patent duc-
tus arteriosus, PA :pulmonary artery, PV:pulmonary valve, TGA:
transposition of great arteries, DORYV :double outlet right ventricle

ZFoll&= MX+AX+TRe] 7} @2 5493, MX+AR+
TRe] 3%, =29 MR+AR+TR, MS+AR+TR,
MX+TR+PRe] z}7} 134 glgic} (Table 8).

FRA AR F A9 BhAzks A Q] A 99

L] 627} 24 MY E (LA myxoma), 137} o} A
S4 Z&FZ(LA histiocytoma), 138+ MVR$ 2%}
HFA9 g2 18 Marfan 237 $28 Annul-
oaortic ectasiag]t}(Table 9).

1]

FEeHAUF

NAEE A% AAEHA] AH4F AF A7)+ Sarns

Single valve diseases 102 (60.7%)

MS 11
MR 14
MX 61
AR 9
AX 7
Double valve diseases 55 (32.7%)
MS + AR 2
MX + AR 20
MR + AR 1
MX + AX 15
MX + TR 14
MS + AX 1
MR + AX 2

Triple valve diseases 11 (6.5%)
MR + AR + TR 1
MS + AR + TR 1
MX + AR + TR 3
MX + AX + TR 5

1

MX + TR + PR
Total 168

MS : mitral stenosis, MR : mitral regurgitation, MX: mitral stenoinsuf-
ficiency, AR:aortic regurgitation, AX:aortic stenoinsufficiency,
TR : tricuspid regurgitation, PR :pulmonary regurgitation

Table 9. Acquired heart diseases except valvular diseases

‘Diseases No. of cases (%)
LA myxoma 6
LA histiocytoma 1
LA thrombus 1
Annuloaortic ectasia 1

Total 9

LA :left atrium

7000 5-head roller pump%l . AF3}7] (oxygenator) = F2
bubble types A48t 2} Bxt71 3ol Al gty
ST 7ol AZIZF AR A7 Haj A= ¥y 2 A
j o] W s}ol E41& o F = membrane typed] AH5}7] 5 AL
43t Ald 7] A}43= - (Priming solution)<
Al =& YA Hartmand, Mannitole S-of] &)
o (KCl, CaCl, NaHCO3)S 44 HetE 25~30% 2 &
2tz A A& AFE-Et et Ao Al AF F
FHNEZE NFII A ee AT FEEFE A
9, A3AY, st b7t AFstn HAA Vent=
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1,0008{|2) 2 AXM &

A A A S Fate] AR AjlE F2 3
Aot g g met A4 A AAs = skl ¢
T T AT E s T - AL
Blanketg o] &3k EHZ ) ‘ﬂﬁ A& drE ol 8
233 A ﬂ"i"i WA, Wz AR AN Bk

2> ot 2

& 53 o] AAA F2EE ol &3l Al A
gtoll AAZERE HAad S kYot AxFEo] A
43 A A AL 5%D/W 1L o 25% Albumin 100

cc NaHCO:s: 8.4mEq, KCl 20 mEq, Regular insulin 10 unit,
Betamethasone 100 mg-&- 41©1 pH+ 7.8, Osmolarity+= 340
mOsm/L ¥ EZF A 248 Modified GIK-2% 3} NaCl
109 mEq/L, KCl lémEq/L, CaCl 2.35mEq/L, MgClL 17
mEgq/L, NaHCO: 10mEq/L2] Crystalloid solution (4] & =]
A 135)& AHE-3tod e} (Table 11).

7h MEA HIEY

o[t
M

VSDT 5204 F 341# (65.6 %)+= Pledget 4~0 prolene
S 23k o Bk ol AEEe] 0.7~1cemol Akl

Table 10. Summary of cardiopulmonary bypass

Pump Sarns 7000, 5 head roller pump
Bubble type (Bard)

Membrane (Univox, dideco, Cobe)
Het. 25~30%

2.0~2.5L/min/m? body surface

Oxygenator

Hemodilution
Perfusion rate
Cannulation sites

Arterial Ascending Aorta

Venous SVC & 1VC through RA

LV vent LV through right superior pulmonary vein

CPS line Root of Aorta or seperate coronary infusion

Table 11. Composition of Cardioplegic solution

1. Modified GIK fomula
Dextrose 50 gm/L
25% Albumin 100 mi/L
NaHCO: 8.4mEq/L
KCl 20mEq/L
Regular insulin 10 unit/L
Betamethasone 100 mg/L

2. Crystaloid fomula (41 & x1} 13%)
Water 1.000 ml
NaCl 109 mEq/L
KCl 16mEg/L
CaCl 2.35mEg/L
MgCl: 17mEq/L
NaHCO. 10mEq/L

o) §-2) %]
1993:26:282-293

A AETo] ol FHW Htel ol high type
o VSDal %= #4 F ARY §4& wA &) $l514
Dacron % o]8-3F patch2-§H2 A3} 3kl =0 1789 (34.4
%)5 A3kt 53 ARe] FukEl A $-9] VSD:= A %o
wa} B A Abs (plication of prolapsing valve)S A3 8}
o} Aot Aot} AL RE FET 25 4
3HA] 23 e g AEl A= AVRE EA|o Azl
v} 2213 AVR3} PatchE 23 FAjol Al 2=
57} slsich PDAZE WSl VSDeol| A= Als 7] 7H5A
ol PDAE ®te] & A#3ka, VSDE AHelstdct. VSDF
< AAF] AT AR AN S F2 A A F
AR T ATHE Ak ot A e g
= Aot A @47 high type®] VSD, 1k Al A7)
el f¥ol upet A A R A5 A e |
o) Akgatdeth. 7 F AT 6d R 1.2%%

ASD 177e19] o -9l 1483 (84.1 %)+ wh-2-3-S
L AE AES 29 23 284 (159 %)l A&
patch3H& A4 sh9c} )L A1 MRS Swa A
9} TRE E0kg 4 $-= Zb7h ASD: patchB3H5ta) £4]
o MVR 3 TVRE Alaslale}. £% F Abga-2 29

1%)5 ek PST 274 9= sl 5 o wad AjEat A8y
& A7 208 (74.1 %) A FRE AR S AAE
7397F 3 (111 %), F2k FA1ell Al A7) 38 (1.1
)R 471 Wl o2 944 fE2 e Fato]
A F& ¥ M= $AAEFER Patch B HEE 25 (
A& +DacronE)E o] &3t A3 3lgdct.

ECD 178 2 5ell:= b8 282 s uga} Ak go] clef-
tel} 28t HF common leaflet-d A3t A common
ledflet7} TRAF A BEo g TR T VSDFE A

7 A #-2-2} chordaed A7 o] 9l+= Rastelli AF 42)
2} papillary muscleol] 37 % Rastelli B3jo] 139t} %
2] clefti= 6-0 prolenerlZ 3~43% A& 2 B3 wA3l
VSD3-2 Dacron®*, ASD-#Z Bovine pericardium patch
E ol &3t HE g dstgint B2 128l MV clef-
£ 4% ASDF-2 25F Bovine pericardium patch& A}
B-38to] H skl ECD & 39 (17.6 %)7} Absdsheich.

5% 39 (Ruptured Valsalva sinus) 78l 25 &
€ 84T FAAF R Adse glgled, ddd T
T pledget 4-0 prolene 2 2 ¥-3Hs}l VSDEZL patch®-
ghabed 3, 21 & 18 AR-S F9rsle] Carpentier-Edward
tissue valveZ AVRE A3 s}gdc}.

T4 Ay B "9 Z(Corrected TGA) 28 £ ld=
VSD, ASD ¢ AlgF #A41Alf-22 33 (Pulmonary ven-

b
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tricle outflow stenosis)o] U™ ZH$-2 ASD 2 cbs¢
23tsl VSDEFL patch B33 ¥ #A1A (Pulmonary
ventricle)®} #lE= 7} Alolol] Valved condiuts o]-2-3h

RVOT A A& A3t
vl R] 18 =

2 2Hs71E A
BN E

drome) 18 Ax}-33 A4t

RA @ MVE %3} VSD-E% patch2-§
slgddl 5 F obd whalaigdo] xalElo] o FF A

A 2A<3 (Unroofed coronary sinus syn-
FHAAEZT SEH cleft
7} 9l ¥83 ECD7} SwtsEddd A% %= svert
A Ao A ste] AMTEtHA FAF A Fe] o] A4
& =o Juvd AL FEF clefte] g Al F

Nane

W baffle(Dacron®)& o] &3}y 3709 A= '7=7‘ Iv
SVC, & SVCE 27 34N E o2 X352 3}
ASD-¥ patchB-3H-& A] 3 3lich.

AAAA % (Aortic stenosis) F &= 58 & 18 =
2ol gato g diFa wyl Ares Algslg e v
2| 38 - et AbRo] 392 DacronEE o] 4
slo] WebALE Ws Foo), 192 Subaortic Stenosist=
3E7-& &3l Stenotic Band®] HAZ A WA =AY} 5
=9 ¥} 38 L5 100 mmHge] Aol 4] 30mmHg A
T2 FE 5 ok oAt e Feyle g A3t
AR AN Z T & F A 1282 1.6%9] AP
Alrk & By} (Table 12).

O

Table 12. Operative method of congenital acyanotic group

Diseases OP. method No. of cases (%) No. of mortality
VSD Direct closure 341(65.6 %) 2
Patch closure 178(34.4%) 4
ASD Direct closure 148(84.1 %) 2
Patch closure 28(15.9 %) -
PS 1. PV commissurotomy 20(74.1 %) -
2. infundibulectomy (only) 3(11.1 %) -
Both(1l. + 2.) 3(11.1%) -
RVOT patch widening
3. Valvotomy & RVOT patch 1(3.7%) -
ECD
complete Double patch closure 5(29.4%) ]
partial Single patch closure 12(70.6 %) 2
Valsalva sinus rupture + VSD Direct closure of fistula + patch closure of VSD 6 1

Aneurysm of valsalva sinus + AR
VSD subaortic stenosis
VSD AR + valsalva sinus rupture

ASD MR
Cor-TGA + VSD, ASD, PS

Cor-TGA + VSD, PAPVD
Unroofed coronary sinu syndrome

AS
valvular
supravalvular
Subaortic stenosis
A-P window
PDA(large)

Annuloplasty of AV + direct repair of aneurysm 1
Direct closure of VSD + Resection of band 1
Patch closure of VSD & AVR(Carpentier-Edward 1
tissue 21 mm)

Patch closure of ASD & MVR 1
Direct closure of VSD, ASD + pul. valved conduit 1 -
graft

Direct closure of VSD 1 -
Intraatrial baffle patch

AV commissurotomy 1
Patch widening -3 -
resection of band 1
Direct closure via PA 1

Direct closure via PA S -

12(1.6 %)

VSD : ventricular septal defect,

ASD :atrial septal defect,

tricular outflow tract,

arteries,

AS :aortic stenosis,

ECD :endocardial cushion defect,
A-P raortopulmonary,

PS : pulmonary stenosis.

AR :aortic regurgitation,
PDA : patent ductus arteriosus

—287—

PV: pulmonary valve,

RV right ventricle,

RVOT :right ven-

AV :aortic valve,

Cor-TGA : corrected transpositon of great



TOFF 528 & BTl A F8 350 E 3t ¢4
A A& 71%t ¥ VSDF-& Dacrons 2§ AH4-54o 53}
sl $AA A HE5 FE22 B4 FAL N AA
< % 59D s 52 A =g FAl A F
2 95 gAE 32 A-F9YH-E 24 Transannul-
ar?) x| FA45& Asstgc}. Zhzhe] Al = 263, 249
Aol al 2} & Tranannular 3) %) &<o] Yoy 7
S0 Alubel) 7} 58l 2 TOFARLe] o 358 x1x|3lom A
A&l TOF Ab&-& 529 F 79o] Abwbate] 13.5%4
t} (Table 13. 14). A4 $&=8 &#}e] A x = Hegard
ZA717F 34 AFelA 163, 5H o] el A= 183 o]
2717} F3F 7 A= E WA E Y3 F3o}. 9 A<= Dac-
ron (WH2ZE)+ A3 H H (1F)E 0] 43 25 X5 AHE3)
Aot A FAAEST 4 AN K2R 45 A3 5
Aletg 9 dgto] AAFF OB ol A AN 4
7] 4¥-& 23t dl5Y 357 H I v as) Ko}
H]&o] 80%¢|3lo]a FAIAR o5 Ate] o gt x}r}
50mmHge} 5}l 7-t-oll= A4 wAgeo] H ez F4

o F-2 %
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shoic}.

Ebstein7] 3 33 & 18+ ASDE Hd& dsiites
7Festaar 28l Al AR X o) &3te] B3kt
$AAZ e 2 A EAste ARt eg qlste] AR
Atrialized ventricle® 2~0 prolene with Teflon pledget&
o] &3ty 103 (1) =2 FF& Ao} plication A7 F
A Foll 2~33 2 =] Mattress sutureS gof A A&
A8 35)ledv}. AL 9 418 3 Nelaton catheter® o] 43} re-
gurgitation testg ]38} 3L g A7) = e
Al AA A NS AR F 5 FR3He
™ 33 F 187} Abdst et

DORV 338+ EF $AA £47) ¥ Knitted dacron
vessel-S AebA] VSDE3) oj-FH 5k Alo]e] tunnel?] o2

-
qrE3

st FAMNTE FAAHL A3 FAE sl o 39
% 137} Abgslsd ot

Complete TGA 23 = VSD#} PSE 243 TGA
2 19 RastelligA] 2 ol 438l < }95‘\-—‘-4' =% 2o

A HAutEZo 2 Abgste 2, v A 183 Modified
Senning FA1 22 ¢4 A F x—]/g@}%_&o 2 Abarsied
of AAA FASTF 609 F F 11Ho) APY3te] 18.3%

Table 13. Operative method of congenital cyanotic group

Diseases Op. method No. of cases No. of mortality
TOF Patch closure of VSD 52 7

+ RVOT widening

1 1

TGA Rastelli Op.

Senning Op. 1 1
DORV Intraventricular tunnel Op 3 1
Ebstein’s anomaly Patch closure of ASD 3 1
Total 60 11(18.3%)

TOF :tetralogy of Fallot,
DORYV :double outlet right ventricle,

RVOT :right ventricular outflow ftract,
TV :tricuspid valve,

TGA : transposition of great arteries,
ASD : atrial septal defect

Table 14. Operative method of RVOT stenosis of TOF

Method of RVOT widening No. of cases No. of mortality
Infundibulectomy only 1 : -
RVOT patch widening
without infundibulectomy 1 -
with infundibulectomy
RV only 26 2
transannular 24 5
Total 52 7(13.5%)

RVOT:right ventricular outflow tract,

TOF:tetralogy of Fallot,

RV: right ventricle
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1774 & 98 & A 23 1684 7} =t logl on et
ol WA Axr} AlskA| @ A¥YreR HutrEo] 7}
A 85 Aslae BF dx3yed AYs)
gt gy s A3 (AVR)S 168, 287 33E
(MVR)Z 994 %l.2m 208l 4= MVR#} &7 AVRE
Al olF A FEE AlAstd L 15¥ A= MVR
3 A AR e A3 (TVA, De Vegad|)S Al383}ad
a2, 10 A= o)lFH=} X3 (MVR & AVR)Z} &7
TVA(De Vega?])2 Alaistaict. A A W=s MVR
o] 7}74 22 993 2 58.9 %S A8l (Table 15).

A4-5 ol Zuwte] 28525 7|4 %2} (Mechanical val-
ve)Q) 5= St. Jude Medical 2=}, A 2} =2} +2} (Tissue
valve)?] 7 -$-%= Carpentier-Edward 52 lonescu-Shiley
& 214315 28 MVRo A+ St. Jude Medicalste] 6671,
Carpentier-Edward o] 787H, Ionescu-Shiley o] 571 &
o] A&-x]¢] o™ AVRo A& St. Jude Medical o] 387}
Carpentier-Edward $o] 127] AF&-% g1t} (Table 16).

Table 15. Operation of acquired valvular heart diseases

Operation No. of cases No. of mortality
AVR 16 -

MVR 99 1

MVR + AVR 20 2

MVR + TVA 15 -

MVR + AVR + TVA 10 2

OMC 6 -

MVA 2 -

Total 168 5(3.0 %)

AVR :aortic valve replacement, MVR :mitral valve replacement,
TVA : tricuspid valve annuloplasty(DeVega method), OMC :open mi-
tral commissurotomy, M VA :mitral valve annuloplasty (Jerome - Kay
method)

Table 17. Size of implanted artificial valves

23
Ol AFR &t

o

=%
3

AlZ 421,000 3|2

285 #Autel =7]%= (valve orifice size) MVR| A=
29, 31, 33mm7} AVRe A+ 19, 21, 23mm7} 713 2o
ARE-El gt} B3] AVR 7% Annulus7} 2tobx] 19 mmo]AF
o] gate] 2 Fho] ErF53lAd 18 oA = A Z annu-
lusE &4 F 21l mm #2H-S 2] &3t o}(Table 17).

Bt g A g A AL o e A F
oFal HAly AN (LA myxoma) 67 B 2tA Fofql &
Alwb A4 2272 (LA histiocytoma) 1H 58 2% $
Alul, Ak3A & Fsle] A W2 mdsle] FofS A
73t 2] MVR(St. Jude Medical valve)3 Q70 =4}
YA gebx) g glo] gt ik A 5 U A

4

12] Marfang-F-7-oll A G 59 R gote] WA
©.2 913} Annuloaortic ectasia 7% 13 o]l 4]+ Bjork-Shil-
ey 71Al%ko] ¥-25l Valved conduitd o] &-3}ed vl Ak
22 gl A o5 A o Fgehs FAl A5t

£ BentallgA 22 g3l FHA A 1778 3

TER U 27] AL 6H 2 34% e 2 F wad

ghol| A se) Aluk QY F 187} 2k} Abatalol o).

2f) s R 2

% 1,0008 F 7H B2 IR A4 409
(4.0%) MAIHEZ 344 (3.4%) FA = 274 (2.7%), 3
AE g 71Fe] 168 (1.6%) So] UKL $h w2t
(complete A-V block) 3@l A A7 QAFAu57 & F3
Table 16. Implanted artificial valves

Operation

Valve type MVR AVR Total

St. Jude Medical 66 38 104

Carpentier-Edward 78 12 90

Tonescu-Shiley S - 5

Total 149 S0 199

MVR : mitral valve replacement, AVR :aortic valve replacement

MVR AVR
valve type/size (mm) 25 27 29 31 33 35 total 19 21 23 25 27 29 total
St. Jude Medical | 2 3 14 25 21 1 66 6 10 18 4 - - 38
Carpentier-Edward 2 14 32 18 11 I 78 4 5 - - 2 1 12
Ionescu-shiley \ 1 - 1 3 - - 5 - - - - - - 0
Total T S 17 47 46 32 2 149 10 15 18 4 2 1 50

MVR : mitral valve replacement. AVR aortic valve replacement
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A7 SES %

gzpal ol Aol A2l % Ze} A

A Aoz g FE FEFU 2 A REZ (low car-
diac output syndrome) 233, 3| & 24, FAM o2 Qg
Al Aetn) 28, AlAetd 19, 34 A 18 F 2987t

FE F At o E e oigk 2/ S-S 29%
o3t} (Table 19).

I Ft

19539 Gibbono| 1F Al # 715 AHE-3to] 32 oA 2
ASD 34 Fe& AZH o Aoz n MAlse] A
215) o), A A&l ofshr| o e, ubFH g kA
o] W, qlF- AH 759 N, TEF AA S8 LS
W) A, ZERMAL A O] o F 3R} A Ao 2R
S22 MAlEx vlekA el WAL ol E3lgth MAES
A7) e AR WAR 28] sk e
o] W& AA Al e} 7} %*)F‘Zi‘ilt] o|2{ &t "‘47”41] 2
eg5eke) AAT SR T 55 F ) I E G dF
Asted B AFE v ol g AA A A7tE }9\

Table 18. Postoperative complications

Complications No. of cases (%)
Wound infection 40(4.0%)
LCOS. heart failure 34(3.4%)
Arrhythmia 27(2.7 %)
Pleural effusion, Pneumothorax 16(1.6%)
Salmonellosis, typhoid fever 11(1.1%)
Respiratory failure, lung edema 11(1.1%)
Postoperative bleeding 11(1.1%)
Pneumonia 11(1.1 %)
Hepatic failure, hepatitis 5(0.5%)
Pericardial effusion 4(0.4 %)
Postpericardiotomy syndrome 3(0.3%)
Phrenic nerve paralysis 3(0.3%)
Others 20(2.0%)

LCOS : low cardiac output syndrome

Table 19. Postoperative hospital mortality

Group No. of cases No. of mortality (%)
Congenital
Acyanotic 763 12(1.6 %)
Cyanotic 60 11(18.3%)
Acquired 177 6(3.4%)
Total 1,000 29(2.9%)

o F2}
1993:26:282-293

Al Fube] e 19703 Fubzlk A = o & 2bdF- 30
ol o] 59 2pgks F obg dAIH R dabE
229 HFE ANF Al7]= S ARl o Al
BEx FEa Esigda Al MARR, sk
o] B Sol A gk 2 F e A
A ANA, Tl A2, AR A A2 4159
o] Asle] Al 2H 3o Al A7) E 7P sl
& 4 ol AW 7] A F-ol A o] AA A o] RAEHW
2eo| Fghuo] sl o] F Al xf o) A Y 2
MAIE A kAl & <388 v ol AR A Y
2 F2 2559 K" 49 33t slor 237
FAA el Falg FFS Foia Pt mjEFAA=
AH2-3LA] ¢rgro} 88 o] Bretschneider, Kirsch, Hearse
% Gay and Eberte]] 9f3}od A1 x| o] A1 2R T FHol
Q]2 o]l g HMAA R RHRQ Algo] oA}
ARz f o] Ao zaE SHEQ AARAE /8
T 9= K, Mg*? 59 3, 4= £-4(10~207), sub-
strate 2% O, glucose, glutamates-2} 3, Buffer=24) A
gk pHH-A 98le] THAM, bicarbonate, phosphate3}t-f-,
Al 22tk (membrane stabilization)& 218+ Ca', steroid,
Ca™ antagonist S| 3% &9 o2 o]g]H glc}

B Ao A AbgshE AA AN 276 GIK (glu-
cose-insulin-potassium) &4 2 24 glucose 50 gm/L, KCl
20mEq/L, NaHCO: 8.4mEq/L, regular insulin 10unit/L&
i3l A 43 PHO} osmolarityE #-2]38}7] $)3le] 25
% Albumin® NaHCO:Z &3}8lar A £9te) ol a7-E
A7l $igt FAHA 52 F (Betametasone)S % 7}3}e]
pH 7.8, Osmolarity 340 mOsm/LE ut-Eo] 6682 ol A A&
shchr) 19913 39 o] 3 3328 ¢l 4 NaCl 109 mEq/L, KCl
135mEq/L, CaCl: 2.35mEq/L, MgCl: 17mEq/L, NaHCO:
10mEq/LE &3 Crystalloid solution (A & x|} 13)%
AHgstoh AR AE A 33 4] 2 20ml/Kgolw
o|F 2w FEEF 30EvIch A Fo o) v A A 4]
slo] e A3 F2 B3 o AAFAY
Flog Qg A 5o AL wAEy] H3to
20~30%2] HctE 328k KCL, glucose, THAM 5%
TR N A AN (Blood cardioplegia) = Bo] AF-8-3}
I gl=nt o] Ao BN = AAH A Felll® AlSA 2
B sl AbaFEvbe, ARFAY AlEE
A, dA g9 b 55 & 5 ot

Az AAA] FEA7E AR sty T3
240 R E 3 AU AMFA AEFANA e
AETRR AFolE 5~64 AE7A] 30~50 %A Xl A
Al 2 A7) s A Qv e s i iy g
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o AAA AT dANE YUFATF GAY ﬂnls}
ek 43l mhek QSN A 5 Qe Y

2243 Q) AT SR QG At R P Ao, 31]
) W 53 vlode) el e $E7] Aol

T WAL 3l Aol ok v AR HYF
B37189l Aol AE g 2lgk @ 287} 0]%) )4
o 4 5l Agetrel AL wkpr) Al B A
g Az ARH A el 2] P F o2 s}
frol7] o] Aol Abwdprt AbgaiAl gt 122 A
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AgAgle] A== A AFESI A %
=2 Hab 5o Akg 3 F e uE
X3 e 2 A71E ke Aol
Ak AAraFo g qlate] HAFo] AlsA=
prostaglandin Ei2] FAh; 7] &) Alup3A HE
e 52 vl g Q)2 P-L o] &5
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AA A AEZ(VSD)= AIMA Al S —’5 7 3
H Holx glen Mitchell 52 A2 25% S &
by stk 2 F 9502 VSDr) EAsb ' sy
20~50 %ol 4] Eub718o] EAjgheia sl Enp Y gle
o 2 @A AE o 17.5%) A e}713 o] FutE]e] Zx)
sladth. VSDEEA] Al AL A, -4 9
ﬂ”ﬂﬁ"éﬂ 9 el oy v F AuEe

A& Z g s A Ao 408 AN
ZEJ%T% So&e A " F P& s Y
o2 d#A glovt Ak AR 2R A
gH x| AV S84 AL o d e 2 AE
A Ag Solle $AA 2 dAsde A Fx I A
£57|% gt} VSD A&Fe B¢ AEFY 27, 4
=], defoll mel A pledget=d® proleneAtE 538t
Dacron 22 Teflon®£5 o] &3}o] &3t} di7fe] 71&
£ 0.5~1.0cm Aol wpe} ARt F4713 A4
A e T ANES 7HeAESE A4st AR &
8| Kirklin 13 9] high VSDQl A%+ A& 5wt
ol & F ¢ e FrFold AR & AT £
o Frix 3lgict AwtEH AEF(ASD)NAE HEE
o] 2}-2-3 4 4= (ostium secundum defect). 2% ‘Folal+=
Atz e g e g JA deBe) 7kt AE

3] 7<= (sinus venosus defect), U 123 <= (ostium prim-

ES R
M52 100082 QA T

= (=4

T4 ofn

um defect)d $-¢} AE&Fo =77 YUY =23, dolglE
Wl (rim)o] 583174 ), vho] B2 il A AutEH
o] gt o] HoA Q= Aol AR E AHE3ste] A
E5-5 "ol o7]of AbgE = H A F/HE 4= Dac-
ron, Teflon, 1}7]’8‘” AA12k (bovine pericardium) 5-¢]
glo} A 25L& bovine pericardium-3- o]-&3}o] n
st ow A4 ASD 1778 % 28812 15.9%HEe] u
=8 Hye
2 45 (TOF)X 4452 Z&E5(VSD), H59 &
L A 22 g3 PS)e] FHH o 3laL of 7] of
% o] 7] (overriding of aorta) ¥ %414 ¥l (RVH)S]
Ha] gestziel SAS 7Hx Aoz AHA A
10% 420 =g 7Fxw AR ANF A2 Fol
7 B2 Wl g xAq AZe|oh R FHE
VSD2F A1 F22 F2HPS)Y] Ao FH & Ert
TOFej 4] 2] VSD& AHe3] & Zlo] - #-Eolojx A3 &
gto] BAoln Holsle A4 &2 42 44
Zoll ANE 7}sle] HHZ Q3 FA gk a2 44
ﬁ°ﬂ ANE 7heled AHE gl FA o). 53] +4A
22 4] A AE d5) g AAZ S ol
1‘] (Transannular patch)7}A] &3ba) Fojof & %19 et
o] 8 7=t} Bove 53 Graham 5-& Transannular patch
7V e F FAATA R 3] A a8 $dal
Zlol B2 A1E37F Aeo] 2 -Hrty | o} o= Kir-
klin 58 # A& Transannular patch® F¥3 44 #
2271 BEgo g qlsle] 23] $AAH A& 43
A & 7 vk gt
AN FE22 3 Ax] FAH L 575A] Hegard 7|
2 vpolol wE 7)ol wheb AL FAsh A RZE AL
v} A A2 %A Hegarg A7) 5 359 7ol 4had sl
24 vt & 14F, 2~4 Aol 163, SA] o]Akd A+
18~20% =7] #4717} ¥ AHEgle] 24 = UEE F
A A #2314 ) Transannular patch® g3 T2t} 3]
AR YWHe 2= 44 (Bovine pericardium), 282
2 Dacron¥7} 3l 8 wtE 22 ¥ E A}8-3}o] Bovine
pericardium 3 Dacron¥ 9] % 2222 2l B3H3
28, 33¢Y 9% ¥4, A9 59 7 A3
< 2992 x4 slgch & F SAARER g3o] F
A3 o] FAH Tl 57 AN Ao dg $AA
t# 2] vl (PRV/PLV)7} 0.850]|8}7} = ojok gchw §hel.
AAgE FAA 22 3 2 e B F9 o)
= A TFELE HEEUES ° FAT A 4o A4
Al o] 80%oleHE R od W& TEE Azstdnt

e rlr
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Al#re) el Z ke Hufnagel valveZ o5 %
(AR)E A7) fl5ke] 22 AHEE gl o Hael
2Rt FEE]l S Aok &

F 27) gt A vebd 2A| Q1 wektA o é@%“ﬂ
o] whE B AYe] AL R[] ARE <l
Thrombosis S-¢] o}~ A% 85 Harken} starrel] )3}
o] Caged ball valveZ} 7}2% i}, Disc3 9] valves ball
valveZ} 712l W& A3 F& profiled] 2 & o= A%
Azl 19604 de] $9E71 Bjork-shiley valve % St
Jude Medical valver} k=5l o g alslo] &) 712] A} A) A
2.2 FH s *}43‘51"1’4 2.3 gl A7) P A s

(Transannular

9 Ll ot

L FEFE HFE s 9lste] HAES F&
A 5 H-gdof 3kl o]’ F5uAE A4 9
e Z 2317 AFAda) 2 Agxl, ¥R

735
b QAlS 282 steEAbE A A 22 29 (tissue valve)
o] dasztyct. weha 196030 ol =
freeze-dried homograft, pulmonary valve autograft &
formaldehyde 2. #] 218t homograft3 A}-8-3}91 2.} wte]
WA el FAI7F 512 skl 1970:d ] o)) lonescu-shiley,
Carpentier-Edward, Hancock S-of 2]s}e] )=l A5 =
Algato] 2379 A wbate] FAA) A9t 274
€ o= Ax FEF  glojA] dA7A] de] AHSE
sieh Z1A et QA 2] #e F =S Ad =
= #xte Ay F A, FE3A B85 w5 dA
Aol ahel AAstodof o) ’EJ"“& %‘* A}l A
o] A7l Tk zhate] Wahe] SRR e AlA7)
o #Ho) dAEA, 289 ¢ ARA 7&4@4"“ a2t
A58 AA sojof it b2 wate] g atolvt o4 A
o] Algt ghAlel A 3t FEF AR YAAQ] THE 7]
) B oy A B d54dA, d35 b
719 7158 FY o] s = HUE F
2AAY FEFAE 5 A A7 FEFAR QU A
NEFY, ATEAL 522 H B AIe ole] el B
A glel,

B e 7]A Bt 2 St. Jude Medical#-&, 48
A 22 7ut o 2 = Carpentier-Edward % Ionescu-shiley
AH4-alg om obx] futalale] Ao 7 A
%i?‘it}_lilé)
Aol A7)1E 49 15%5 FHL2H 1 FolAME
ZHZF (Myxoma)o] Aukg A3l glek. 1 9] A% (-
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porcine xenograft,
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poma), papillary fibroelastoma, 8 #% (hemangioma) 5]
Slch et e EBT F2 4N TE5He angios-
arcoma, rhabdomyosarcoma, mesothelioma, fibrosarcoma
9 S0 UATGL A"

AAEE BF T A% FokE AUstalEd oM
A4 %A F-Z(malignant fibrous histicytoma) 1'%
A 27 63 7} BT A1 ubel] A Ao Fol et

Tl A 19599 22 AaEe] AR o] F 19601
1003742 1549, 1970 o] 1003 7F 1,865 1980u1tH 11
A 7F 26,7049 -2 F5Ete] 199083 7FX] AA AlAE H5-
AgE 8,724019 3 T TEL 2olol= 70%A
gdovt T 1013 7kell = 95.7% 5 Ho] 4537 FJ”‘J’E H
U

A5 AR 1,0008 F F
29%2] Ag-& Rt

29vg o) Apvtslod

2 £

& FAb el gl FH-2]wtol 4] 19854 9

49 3 ’%J"J-’F%"]f.‘— 199213 12€¢71A] = 7d 384 Faob

#F FH HE D FeZgd gty
gig o gll;].
4 (17.7%)31J1 ARl g wlAAZTe] 763
(92.7%) AN ZTo] 604 (7.3 %)% v}
7%) A M Z2=To] 603 (7.3%)%1c}.

2. 98 EFE= AAAZTE 9l A 494 Alol 7R & 54|
o|3}7} 354d| & 71 @& +F Hshdx 4keg7t 71
A A Foldch FUAATE LA A 644] Alo] 2 F=2
40ty AF7} 7P B2 e g o)

3. AR ZFdE F VSDT 5208 (63.2%), ASDE 1779
(21.5%) TOFT 528 (7.3 %) PST 2731 (3.3%) ECD
T 174 (2.1 %), Ebstein 713 32 (0.4%), DORV 3 &l
(0.4 %), SH59% 5 79 (0.9 %), TGA 48 (0.5%), 9
71el AFEo] ddem 7 HoA A TAFEE
Al 8 sked o).

4. FHA Fa F @b gho] 1684 (94.9 %), A AFoFo)
7#, 24189k A P Annuloaortic ectasiaz} 2H7] 184
glsdth AVRS 163, MVR-E 993 oo 203 ) A &=
MVR3#} &7 AVRE FA)dl o]F fahx8ES A8
st 1SAME o] % ButasEst A TVA(De
Vega A)2 Wadslsdch AN Foke 25 24l
AAsI e ng A H AEA-E B3] A A}
92 Annuloaortic ectasia -3+ QlZgqto] &2
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Z 59 graft2 | 3] 3}= Bentall &4]-& 14314

£ 2

CAHSE QlFE Y] FH 7)A Bkl St Jude Medical
o] 1047) A Az #=tel Carpentier-Edwardd 9

Ionescu—ShileyiﬂO] z+z}y 907N, S04 ALg-E gl

L TE SR AT (40), AAEE (34
?1]) FA9Q7E), 7% 9 71F06d), FFRFA
gd), 24 (113]) So] Az £F 27 AbgS A

ol 4] 232 (2.8 %) FH Aol A 64 (3.4 %) A A Ao
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