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=Abstract=
The Clinical Study of 1500 Cases in Open Heart Surgery

Joo Hong Kim, M.D.*, Bong Suk Oh, M.D.* Sang Hyung Kim, M.D.*, Dong Joon Lee, M.D.*

From May 1977 to November 1993, 1,500 cases of open heart surgery were performed under the
cardiopulmonary bypass. In 1500 cases of open heart surgery 975 cases (65 %) werw congenital heart
disease and 525 cases(35%) were acquired heart disease. In 975 cases of congenital heart disease,
there were 812 cases (83 %) of acyanotic congenital heart anomaly and 163 cases of cyanotic congeni-
tal anomary. In 525 cases of acquired heart disease, most cases were valvular heart disease in which
557 valves were implanted.

The each operative mortality of congenital and acquired disease was 7.7% and 7.4 % respectively
and then overall mortality rate was 7.6 %.

There has been increasing incidence of open heart surgery in infants in recent years. After 1990, 28
cases of infant open heart surgery below the 12month were performed. Most lowest weight was 2,200g
(15 days). Operative mortality of open heart surgery in infant with weight below the 10kg was very
high as a 25.7%.

(Korean J Thoracic Cardiovas Surg 1994;27:914-21)
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Table 1. Composition of priming solution

AEE 2
BT 1,500012] BEARHY EHE

Table 2. Composition of cardioplegic solution (CPS)

calculated amount*
2,000 units/pint
12mEq/10kg of BW
12mEq/blood Ipint

Fresh blood
Heparin
Sodium bicarbonate

CaCl2(3%) 15ml/pint
Mannitol 0.8gm/kg
Solumedrol 10mg/kg
Hartmann’s solution 20ml/kg

Total 1,400~1,800ml

* Blood amount = 0.3(0.8><BW+P0\g)8—(0.8><BW><Hct)

sl e}

A9 A AFEFFANEE NEFst Adess
A FANHF AP, A3, 3N 22}
A Z43t3 HAA Vent: A A& S Abqlsld o)

oxygenatort] &) S%14-2 Table 13} #Zo]ste] Hct7}
25~30%2 ¥3]Aslsict. Hetr} 40 %o AHe] A4l #x)
oA Hel Az 2] AL4-& Zo]7] $)8] crystalloid Z-%) o 1t
< A3 = sl AR 2.0~2.5L/min/m?¢] ¥ $]
23t FFFAUS A S0mmHg 2 ek 100
mmHge] M2 fRsde oA g A
e 3}7‘21]—3— oxygenatorol| A4 )3}

AL gRrEY A AEILE 25~32T9 FFE9
| A %”d—é— Ao A FHANG F5 FHA A
20~25cAHER A A8 AH8-3h )

5 AdE AZFRIE H3t] A Fad 4T
W K" AR, AAAA S AHE T AR R o 9
7% AF 10kgo]dle] Fhole} AN HIYA AABAM=
crystalloid A1 A X 4 & A&t} A2 H 2] FAL T-
able 2¢} 7t}

& ®
1 ARE EX

A F AHA AR Fo] 9753 (65%) 3 FHA A
AR Fo] 5258 35%)d et AAA ARAASZ v YYZF
T2 81231(83.3%), AMFZTL 1634 (16.7%)
(Fig. 1). '

AR vAZYZT Fole A F7 HAEZo] 4954
(61%)2 713 W3ty tfg-o 2 AluEAA<EZF0] 2389
(29.3%), Al etAbd EF0] 2420 (2.9 %), HF § &}Fo]

Blood CPS Crystalloid CPS

Fresh blood 600ml 5% D/W 500ml
Heparin 3,000units Normal saline 500ml
15%KCl 13.3ml 20 %albumin 40ml
Sodium bicarbonate 18mEq Sodium bicarbonate 10m]
Mannitol 15gm Insulin 2,5unit
Hartmann’ solution 400m] KCL 10ml

Lidocaine Sml

CaClz 2ml
Total 1000ml 1000ml

* Hct:about 25%, Measured K't:28~ 30mEq/L
Temperature: 2~6 C, Osmolarity : 320~ 350mOsm, pH:7.55~7.60

congenital acyanotic
54.1%

congenital cyanotic
10.9%

acquired
35.0%

Fig. 1. Distribution of disease (n=1,500)

228 (2.7%) St} (Fig. 2).
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vsD ‘ ASD AVcanalD PS ‘ hrs
Fig. 2. Distribution of acyanotic heart disease (n=812)
VSD: Ventricular Septal Defect, ASD: Atrial Septal Defect,
A-V canal D: Atrio-Ventricular Canal Defect,

Ps: Pulmonary Stenosis

Table 3. Weight distribution & operation mortality in CHD*

Veight k) ~ Number ~ Desth(%)
<10 70 18(25.7)
11~20 332 29( 8.7
21~30 198 8( 4.0)
31~40 108 4 3.7)
41~50 141 9( 6.5)
>50 126 7( 5.6)

* CHD: Congenital heart disease

1) HIHME T

B QAT AN 8128F 2990] Abated 3.6%2] Al
& Rgon A v AAFARES B AR
ANA 3%, AFAZAESE B A A 0.8 %, AR
AEZNAE 15%2) AFEHE-S B F5ivh(Table 5).

a. A4 F A2 &S (VSD)

o AlYRARE T AMFAREES 258t
Z 4953 2. 2% 15817} AbR3te] 3%9) AP3EE Bo|i
glow 7zt dud APHE X Table 63 2o} F3E 2
Type I} 1182, Type I 380 2, 2] 1 Type III7} 3 &
o} Feuple dREE AL e Type 18] 35
oAl $AlFA NS, Type 19 A5 A4 == 354 A
AF AERYd xgslgon] AEF97) Avie RE
9o A4} Dacron patchg ©]43} patchB-&3st= 7-&
Yoz gt
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Table 4. Infant open heart surgery after 1990 year (n=28)

1744 oj3} 7(5/2) 3.45 TGA 5 TAPVR 2
i ~6714 7(1/6) 5.08 VSD 5 Truncus A 2
MY~1204 14(8/6) 7.13 VSD12AVSD 1 TOF |

TATVR : Total anomalous pulmonary venous return
AVSD: Atrioventricular septal defect

Tuncus A: Truncus arteriosus

TGA : Transposition of great arteries

VSD: Ventricular septal defect

TOF : Tetralogy of fallot

Fxaz qlon HuHales 564 Aot Fbr13-E
AEFAFE2H 179, FEAFRRFo|Y 73 FolAd
t}. 4248 Y7l Dacron patchd AH-8-3tod B3slsc} A
£l 37]4+& 0.5cm~ 11.5cme] gt}

c. A=Ay 2 (A-V canal defect)

ZF 243 F 2299 FEANTAAEZ ] A5 A
E¥ Dacron patchS AMg&-8 13} 23 AEARAESS
235} 3L mitral clefty pledget® 2733t polypropylene
3-02 g B A =S ALS-e ) B3-S 8t
Atk 229 A PANDAALEFT A= 1314 A A
<& AlYstd.

d. $AAREZ]F(PS)
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Table 5. Acyanotic congenital heart disease

AF% 9
B0 1,500012] EEARR) %

Table 6. Age and sex distribution of VSD

VSD related disease Age Male - Female Total
Case Number Death (%) ~10 190 126 316
VSD 185 9 11~20 86 56 142
VSD+PS 36 21~30 22 14 36
VSD+ASD or PFO 23 31~40 3 3 6
VSD+AR 17 ~40 ! L
VSD+PDA 13 4 Total 301 200 501
VSD+DCRV 10 VSD: Ventricalan septal defect
VSD+MR 5 1
VSD+TR 2
VSD+AS+PDA 1
VSD+AR+TR 1 1 Table 7. Age and sex distribution of ASD
VSD+PDA +ASD ! Age Male Female Total
VSD+MR+AR 1
T P 156.0) ~10 34 53 87
otal > : 11~20 43 50 93
ASD related disease 21~30 17 17 34
Case Number Death (%) 31~40 8 10 18
>40 6 12 18
ASD 200
ASD+PAPVC 7 ASD: Atrial septial defect
ASD+PDA 4
ASD+MR 3
ASD+MS 2
ASD+VSD 5 Table 8. Cyanotic congenital heart disease
ASD+PS+PDA 2 1 Case Number Death(%)
ASD+MR+TR 1 TOF 135 29
Total 238 2(0.8) TGA 8 7
Other acyanotic disease DORV 6 3
e Numb Death (%) Corrected TGA 3 3
ase umber ea (! TAPVC 3
A —V canal defect 24 4 Single ventricle 2 2
PS 22 Truncus arteriosus 2 1
PDA 11 3 Hypoplastic LHS* 1
Rupture of VR* 8 2 Common atrium 1
AS 5 2 Ebstein anomaly 1
DCRV 4 Tricuspd atresia 1
Coron?ry.A-V fistula 3 Total 163 47(28.8)
Cor triatriatum 1
LV-RA shunt 1 1 TGA : Transposition of great artery, DORV : Double outlet right ventricle
TAPVC: Total anomalous pulmonary venous connection
Total 79 12(15.2) LHS*: Hypoplastic left heart syndrome, TOF : Tetralogy of fallot
Grand total 812 29( 3.6

VR*: Valsalva aneurysm, VSD: Ventricula septal defect

ASD: Atrial septal defect, PS:Pulmonary stenosis

PFO: Patent foramen ovale, PDA :Patent ductus arteriosus

DCRYV: Double chambered right ventricle, MR :Mitral regurgitation
TR : Tricuspid regurgitation, AR :Aortic regurgitation

AS : Aortic stensis, MS : Mitral stenosis

PAPVC : Partial anomalous pulmonary venous connection

LV: Left veutricle, RA :Right atrium

ch B8& APt on $AAREE 4+ Table 10
dlA e} o] s FERYFAAST AYIF A7)
213, sEA a2t l4-S Ag’ 10985 AREdyE
+ A3 A7) 0 H 2 FHTols ddHBLE
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Table 9. Age and sex distribution of TOF Table 11. Age and sex distribution of valvular heart disease

Age Male Female Total Age Male Female Total

0~ 5 14 14 28 11~20 50 24 74
6~10 19 18 37 21~30 62 58 120
11~20 34 21 55 31~40 46 59 105
>20 6 9 15 41~50 38 66 104

Total 73 62 135 >0 27 4 68
Total 223 248 471

TOF : Tefralogy of fallot

Table 10. Age and sex distribution of VSD

PS relief . Infundibulectomy
T
RVOT patch Infundibulectomy +Valvotomy otal
no patch 4 15 19
RV patch 17 34 51
Transannular 60 60
Total 21 109 130

PS : Pulmonary stenosis, PVOT: Right ventricular outflow tract
TOF : Tefralogy of fallot, RV: Right veutricle

AAVA 7FS Fo| =2 slirh

b. o) & 34 9§ 2 (Transposition of great artery)

8el| & 67l 4] Jatene operationA] 3 3}d 3L o] F 13 ¢
A &F Y &g} 247 28 of A= sennig operationA] 3
3l v}, 22} 2 83 F corrected TGAZ} 38 )%}

c. A1) A ] 1 Fo] 445 (TAPVC)

385 ol A AEste] HAstgn Fol dsy n¥
L. 2 Apahedct.

d. 4141 2= (Single Ventricle)

28 AR FHAAFozA (HdA= AGFHEAE Q
£z A A 39-S Dacron patch 2 #3l $-A41u A A
I H59-& A E3Ele #id Fontan &4 S A 3%
TR 318 A28y % 3094 FAkskdch = o
£ 139l A+ Gore-Twx battle & ©]-4-5}e Total cavopul-
monary bypass 2 A5 AN A o597 Fy
zto 2 AFEg At 2t £F 84 A FAFssAch

525819] FAA AlAbAl B2 gubAldto] 4714, A
Az gke} 308, 71}7} 248 ). o] & 398 7} Aluksled
7.4 %2 b8 Hol it

1) gx;:__pmm

- =
4718 5 293 7} Alabsle] 6.2%2] AFEES Boligle

r.LO.f‘“

w ode) 9 A B ¥ = Table 11642} 7o) o] nj=3)
FEZ Ho)w et 1981 -6 19893 7hx] &= Alvt-g-o)
8.7%A =" o)F A7 19635 637} Abdale] 4.6%
o] At&-& Bolar gl

AP 2= 93 sto) 2863, 5= 2 slo] 619,
TEG A dFAd FA] AW A7) 949, sEH g
T4 AES 98 = 3= A FAF) 44, 5
2, di g g Ak FA) 2 g7} Sel e AR
Hbale %) 85F 227} 18 9o} (Table 12).

TS SRATAE 124 F 914 &
2 Fe-S Al sl ol 218 oA ZA AN =S Al s
FEDRH AT A FAN A= 2 TRAXNFES AP}
Aot FEAYE R A 5] T A= AN T2
B2 S Al sisict dis B2 ge] Ao E A9
o5 B X Fh-S Al sk o)

gete] e 32 oJ Aot xlE Al stae 714

4 F2 AHslg ey dal= YA P E Carpenter-
Edward #&, 71A]® e 2+ St. Jude medical®s} Dur-
omedics #-8 2 A1-8-3}3 ql T} (Table 13).

gy AEEs

o o) ¥ 30 o] HALE -3 Ay stlon Al
AL Zrstasla A A7rE S dte] YA
AH8-& 7153 Eol A gl

4, AF &

A5 HA b= Table 149} Fig. 33} Zow opd
1008 o] AFE- Al#fsls gl o] AA AP 11432 7.6%
ol @3ch A7) FAFA ] o2l BAZ AN FEF
Wb B R st on ARl F2 Z7)q AR
9 v F, B3 A7 Yo g T2 ols] B, £F &
Y S 7]lsld ot H2eE AYY Ao ¥y
o QAL Bolx glrk 19773 3E] 1988d7}A] 1223 7ke)

Aebg& 8.4%0]aL 1989: 0] ¥ 5 A7t AbREL 64%=
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Table 12. Acquired valvular heart disease

A5F 9
BA-ClF 1,500612] ERERRY B

Table 13. Valve utilized

Disease Operative method No. of cases Death (%)

MS MVR 91 1
OoMC 21 1

MR MVR 59 4
Annuloplasty 3

MSI MVR 112 7

AR AVR 32 3

ASI AVR 29 2

MS+AR DVR 16 1
OMV+AVR 1

MS+ASI DVR 12 1
OMC+AVR 2

MSI+AR DVR 30 3

MSI+ASI DVR 14 1

MR+AR DVR 17

MR +ASI DVR

MR+TR oMC 2
OMC+T.annulo. 1 1

MSI+TR MVR +T.annulo. 10 2
MVR+TVR 8 1

MR+TR MVR +T.annulo. 1 1
MVR-+TVR 2

MSI+AR+TR  Triple VR 4

MR+AR+TR  Trple VR 1

TR TVR 1

Total 471 29(6.2)

OMC: Open mitral commisurotomy, T.annulo : Tricuspid annuloplasty
Triple VR : Triple valve replacement, MUR : Mitral valve replacement
AVR: Aortic valve replacement, DVR : Double valve replacement
TVR: Tricuspid valve replacement, MS: Mitral stenosis

MR : Mitral regurgitation, MSI : Mitral stenoinsufficiency

AR 1 Aortic regureitation, ASI: Aortic stenoinsufficiency

TR : Tricuspid regurgitation

Aol7h AL ol i HE 7ol AR AT o
fobel o] Wolda FAAAN BT & YA
29 NN FrEe] Fohel 7]Igk Aol

x

£ ZAANAME 19773 59 3 ANAASE AT 1990
Q49 100085 St a2F od frolol Ao HAlEH
o} A A" N2 FAF FUHE B4
19933 11 A% 1,5003 & JA F et

HA AL 7.6%2 T LV vy i &
Al vebgtem ol 23719 A FF H g frolelA
Nzl F717F 8o g AAAY. A A Ledhe

Postiti . . . .
ostrhon Mitral  Aortic Tricuspid Total
Valve
Ionescu-Shiley 49 1 50
Carpentier-Edward 37 5 10 52
Bjork-Shiley 5 23 28
Medronic 12 12
St. Jude 206 77 3 285
Duromedics 75 53 2 130
Total 384 159 15 557

712 ql Wste} A akel g, A 4
A Z& oA oo o 3%‘4-’?@ A o]
2 f A= AL 9= FA o)

A AR Tl A 7P e i es HoFe A4
FAAEF] A5 A2 Ao A= A A3 50.8
%A AR &2 3%ATh AAFAAES] F=F Abtg
& Q'f‘:—fﬂ z27], 4495 28 57 2 Ax, 3R}
o] A3, Fut /18] §F U FTFH Sl wef 2ol7) A
=

AN Z gAbe] g F-5-& xpAIBFL ol FallotAbA F-9
Abak-g-8 2 2}o] ool A= 21.5%% o o] ARt 5
Y% 2} o] e Alg B 1Y) )3 “H'?— xou Sy B
Pl E FulH 3 glek olE 237 £ H$F g
Aolxe] viEo g A8 g} FallotAbd £ & A2 ol
Qe T 84 A= ofe] ERo] @A A &
A M= AP ES F57) A8 gt A 2 e
H o] Mo glo 2] £3-& Fuste] ZAA st ulch

At AES gxbe] oL S3fol mel o2
o} FEAW A ES Sl e Aure] FAE 9
& patch® o] B3tsly SR 498 B3t 7o)
duby whelt)d. AR5 FEAULNAAEES Fafol
4] Dacron patch & A}4-38}e] AlubS5A A LEES H3lsta
&2 9 Fd-2 pleget & X745 polypropylene 2 &= B-
getact. SR YAH DA A ES 3R}ol| A= double pat-
ch technique & A}£-8}31t}. Moreno-Cabral 5”3} Wein-
traub 5¥& LA AU sy el whd et
o] FxE HF3] 43t uhdHehE 2424 o3 27)
2] patchZ A}-£3%F double patch technique & 43}
84 %9 Fxloll A 2 HHHEHe] gAY vlv|slgdc}
T3 SR 79S B33 #FxloA FRA A
Wl s = gk g

FAAA ARAR F 5

(2

& o] F& BepAT Alo] A}
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Table 14. Annual number of open heart surgery (from 1977. 5 to 1993. 11. 16)

1977~1988 1989 1900 1991 1992 1993 P Total
Congenital
acyanotic 470 (17) 61 (3) 51 (1) 80 ( 6) 83(2) 67 812 ( 29)
cyanotic 126 (31) 4(2) 8 (4) 10 ( 4) 2D 13 (5) 163 ( 46)
Acquired
valvular 275 (24) 27 41 (2) 44 ( 2) 42 (2) 41 (1) 471 ( 29)
CABG 1 3D 26 (2) 30( 3)
other 5(2) 1 3C1 (n 4(2) 7 24( 7
Total 877 (74) 9; (5) 104 (7) 139 (13) 134 (8) 154 (9) 1500 (114)
( ): expired cases, CABG : Coronary artery bypass graft
JAnnual No. of open heart surgery ﬁ t}‘

160 +# Annual operation mortality rate(%) 20
140
120 59
g
0
g 100 g
8 3
5 80 ,{\\ 0 3
g 4 5
2w eﬁ\\ '{&// % # 2
8
. o
40 \.z%/ & 5. s &
20
A 0
7788 89 ) 91 92 93
Year
Fig. 3. Annual operation mortality rate

G52 6.2%E 1981 %E 19893712 = 8.7% L =d"
o) F 5 A7FL Aluhgo] 4.6%E FAastgdch B2 A
Bl 71EE 3 aA 9 A o, #3} ve), FRLe] 4
A} 41 (life expectancy), 42t =7], S2+9) =] 2 7]e} AlA}
A gl ufa} o] Fozlc}. Fel o] 7 A Bt F9 7)A
Hete) vl dFFgH o2 pd A WA gt
A Ex Ao ool riJA AR A7} 53
A& FAlold, ©x] §-& A9 F7} F7]7) Inigt 3
At vl 7} 704 0] A4Q) FhAtell At F71 7} = gl

WA e A= 19861 ¥-E] bR gh&A] St. Jude Medical %
ot A} 4517) Alabste] Zad 13 ™ BRoR o4
st} St. JudeZ1 Al #H-2 pyrolytic carbon®} ¥ shH
B4 w Foll 27| A AYA Tl o] 23 #tag
A9 fAbste] a8 3A Fojo Hal A A ol
= He AR sy ot A7) 334 A w9
o] wt=x] Hajt Aeg B9 gl Robin E'e
St. JudeZ1 Al B X g2} 79198 Ao 2 (i 34704
FHRLEH 65%7F P2 A A o2 Bust

A2 B3 ARAY, Adgaodid da A28 A
g3ty om AR xR T2 YHAA 2| N & ALE-3}gd )
©]+&= Buckberg %>, Follete '¥, Cunningham %'¥o] &
L A2 B3 A7 Bt ol B wAlddA] AL
Ax AF7HA AHg-ska Qlek 90 o] F AlF 10kge)
3} Sholol AN YA AlAZE AL A] crystalloid4] A #]
N -& AMg-3lar i)

1990:dth o] F < frot A, WA T3< ¥ sl
A dFAFe geo] AASHA TSt gt ofedl &
A A AbEel EF A E Y o, A5 B3 o
& 53] x3ta ok

= R

Add st FRoFsaAldAe 19779 S9¥H
1993 11Y7A] 1797 1500 2 9] MAIES A8zl =
A HE U g Al ds) o3 2 FEL Ak
1 AR AlgAdszt F4a4 Ao v)= 975(65%)

2} 525(35%)°) vl & Ro) e},

2.8 BxE AAAATAA 11~20417} 3328 2 71 &
k3L, 2,200kge] #HA AAF olsor AF 6 Aofrt

F 4 dzolglch. FAA AT vy

2 A8 B3I vy} 19901 do]F 14 o5 sholo

A 289 9] NAES Al stsict
3. A AR S 9758 5 Al F A HEF0] 4958, 4

uhEH A o) 2384, BR A WEHHES] 1352, Al
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t}. o] R gt Fo] 2863, FA Ao 61
A, £ ARE 3= AP AA Y AS S L3
chEghebal gho] 1233, AMM s x| #ef 7} 18 it 1991
HolF s ¥A AANHL 303, HAF 2 e}
248 ).

5. AN FEALEL 7.6%01T AN AR FHA
Al Bhe 7b2} 1.7%, 7.4%2] $EAEE-S Bech
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