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— Abstract —

The Clinical Experience of 610 Cases Open Heart Surgery

Hwang Kiw Chung, M.D.*, Sung Kwang Lee, M.D.*, jong Won Kim, M.D.*, Si Chan Sung, M.D.*,

Hyung Ryul Lee, M.D.*, Byung Ryul Park, M.D.*, Myung Gyu Park, M.D.",
Seung Jin Kim, M.D.*, Pill Jo Choi, M.D.*, Seung Kyu Park, M.D.*

610 cases of open heart surgery was performed in the Department of Thoracic and Cardiovascular Surgery,

Pusan National University Hospital from July 1981 to September 1987.

The clinical data was summarized as follows:

1.

The age distribution of congenital heart surgery patients was 2 to 41 years old (mean: 13.2 years) and

surgery for acquired heart disease was 10 to 57 years old (mean: 32.8 years).

. There were 389 cases {63.8%) of acyanotic congenital heart anomalies, 63 cass (10.3%) of cyanotic con-

genital anomalies and 158 cases (25.9%) of acquired heart disease.

. For myocardial protection, Bretschneider and potassium glucose solution had been used as cardioplegic

solution and then since 1983, GIK solution has been used with repeated infusion method once for every

20 to 30 minutes of time interval after starting initial cardioplegia during operation with excellent results.

. The ingredient of the priming solution is Hartmann’s solution, sodium bicarbonate, mannitol, potassium

chloride, fresh ACD whole blood, calcium chloride, heparin and dexamethasone.

. There were 96 cases (15.7%) of mild hypothermia, 333 cases (54.6%) of moderate hypothermia and 181

cases (29.7%) of intermed diate hypothermia.

. The mortality rate was 2.3% (9 out of 389 cases) in acyanotic congenital heart disease, 36.5% (23 out

of 63 cases) in cyanotic congenital heart disease and 10.8% (17 out of 158 cases) in acquired heart disease,
with overall mortality rate of 8.0% (49 out of 610 cases).
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Table 1. Cases of Open Heart Surgery

Cases No.
Congenital

Acyanotic 389

Cyanotic 63
Acquired

Valvular 156

Atrial myxoma 2
Total 610

Tabe. 2. Age and Sex Distribution

Age Congenital Acquired Total

M F M F M F
0-5 46 24 46 24
6-10 83 73 1 84 73

11-20 87 71 10 13 97 84
21-30 36 20 27 25 63 45

3140 6 5 16 36 22 41
41-50 1 14 11 15 11
51- 3 2 3 2

Total 259 193 71 87 330 280
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Table 3. Acyanotic Congenital Heart Disease

Diseases No. of Case

VSD 196
VSD+ASD 44
VSD+ASD +PLSVC* 1
VSD+PS 11
VSD+AI 4
VSD+AS+PLSVC
ASD Primum defect 8

Secundum defect 77
VSD+PLSVC 4
ASD+PAPVD* 4
VSD+TI 1
ASD+PS 10
VSD+PDA 1
PS 14
AS 1
AS+PDA 1
RSVA* 3
PS+VSD+ASD+PDA 1
ASD+PDA 1
VSD+PDA + PLSVC 1
PS+PDA 2
VSD+ASD+PDA 1
Corrected TGA + VSD 1
Corrected TGA + ASD+PS 1
Total 389

*PLSVC: Persistent Left Superior Vena Cava
PAPVD: Partial Anomalous Pulmonary Venous
Drainage
RSVA: Rupture of Sinus of Valsalva Aneurysm
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Table 4. Cyanotic Congenital Heart Diseases

Diseases No. of Case
Trilogy 4
Trilogy + PDA 1
Trilogy + APW* 1
TOF 33
TOF + ASD 20
Ebstein’s anomaly 1
TAPVC*+ASD 1
TA*+ASD+VSD+PS 1
TGA+VSD+PS 1
Total 63

*APW : Aorticopulmonary Window
TAPVC: Total Anomalous Pulmonary Venous Con-

nection
TA: Tricuspid Atresia

Table 5. Acquired Heart Diseases

Diseases No. of Cases
MS 35
MSI 46
MI 22
MSI+TI 25
Al 4
ASI 2
MSI+ASI 9
MSI+AS 5
MSI+TS 1
MSI+ASI+TI 4
MI+PDA 1
Subaortic abscess+ VSD 1
Annuloaortic ectasia 1
Myxoma 2
Total 158
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Table 6. Venting Sites

No. of Case
Through LV apex 133
Through RSPV* 384
Through interatrial septum 11
Needle aspiration 82
Total 610
*RSPV: Right Superior Pulmonary Vein
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Table 7. Cardiopulmonary Bypass

Table 9. Cardioplegia and myocardial preservation

Pump

Oxygenator

Hemodilution

Perfusion rate

Cannulations
Arterial
Venous

Vent

Junken 4 head roller pump

Sarns 5000

Bubble type(Harvey, Shiley,
Polystan, Bentley)

Membrane type (Cobb, Bentley)

Hct, 25-30%

2.0-2.5L/min/M? of BSA*

Asconding aorta

IVC and SVC through right
atrium

Through LV apex

Through RSPV

Through interatial septum

Needle aspiration

*: Body Surface Area

Table 8. Compositions of the priming solution

Hartmann’s solution
Mannitol

Sodium bicarbonate
Potassium chloride
Fresh ACD* W/B
Calcium chloride
Heparin
Dexamethasone

16 ml/kg

1 gm/kg

1.1 mEqg/kg

1 mEq/kg

For Het 25-30%
600 mg/pint of W/B
250 d/pint of W/B
1 mg/kg

*ACD: Acid Citrate Dextrose

ZA438g t}(Table 8).
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A. Methods
1. Aorta cross-clamping
2. Infusion of cold crystalloi cardioplegic solution
3. Topical cooling with ice slush
B. Cardioplegic solutions
1. Bretschneigder solution
2. Hartmann’s solution 1 L+ Glucose 5 gm +
Sodium bicarbonate 24 mEq + Potassium
chloride 26 mEq
(Osmolality: 376mosmol/L, pH: 8.3 at 25°C)
3. GIK solution
5% D/W 500 ml
25% Albumin 50 ml
Betamethasone 50 mg
Sodium bicarbonate 4.2 mEq
Potassium chloride 10 mEq
Regular insulin 5 unit
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Table 10. Degree of Hypothermia during Cardiopulmonary Bypass

above 32°C 28-32°C below 28°C Total
Acyanotic 94 259 36 389
Cyanotic 23 40 63
Valvular 51 105 156
Myxoma 2 2
Total 96 333 181 610
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Table 11-1. Surgical Procedure and Mortality of Acyanotic Heart Disease

Procedures No. of Case  Op. Death
VSD Simple closure 150
Patch closure 46
VSD+ASD Simpel closure of VSD & ASD 32
Patch closure of VSD +Simple closure of ASD 12
VSD+ASD+PLSVC*  Primary closure of VSD & ASD 1
VSD+Al Patch closure of VSD 2 1
Patch closure of VSD + Abritic valvuloplasty 1
VSD+PS Patch closure of VSD + Infundibulectomy 5
Simple closure of VSD + Infundibulectomy 4
Simple closure of VSD + Pulmonary valvotomy 2
VSD+AS+PLSVC Excision of subvalvular membrane + Patch closure of VSD 1
Total 257 5
*PLSVC: Persistent Left SVC
Table 11-2. Surgical Procedure and Mortality of Acyanotic Heart Disease
Procedures No. of Case  Op. Death
ASD primum defect Patch closure of ASD 1
Patch closure of ASD + Mitral valvuloplasty 6 1
Simple closure of VSD + Mitral valvuloplasty 1
secundum defect Simple closure 36 1
Patch closure 41
ASD+PLSVC* Patch closure of ASD 4
ASD+PAPVD* Patch closure of ASD 4
ASD+TI Patch closure of ASD + Tricuspid annuloplasty 1
ASD+PS Patch closure of ASD + Pulmonary valvotomy 3
Simple closure of ASD + Infundibulectomy 1
Simple closure of ASD+ Pulmonary valvotomy 6
ASD+PDA Simple closure of ASD + Ligation of PDA 1
Total 105 2

*PLSVC: Persistent Left SVC
PAPVD: Partial Anomalous Pulmonary Venous Drainage
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Table 11-3. Surgical Procedure and Mortality of Acyanotic Heart Disease

Procedures No. of Case  Op. Death
PS Infundibulectomy 1
Infundibulectomy + RVOTR* 2
Pulmonary valvotomy 11
AS Aortic valvotomy 1
AS+PDA Excision of subvalvular membrane + Ligation of PDA 1
RSVA* Direct or Patch closure 3
PS+VSD+ASD+PDA Pulmonary valvotomy + Simple closure of ASD&VSD 1
+ Ligation of PDA
VSD+PDA Simple closure of VSD + Ligation of PDA 1
VSD +PLSVC Simple closure of VSD 1
PS+PDA RVOT_R* +Intravascular suture of PDA 1
Pulmonary valvotomy + Ligation of PDA 1
VSD+ASD +PDA Simple closure of VSD&ASD (previous PDA ligation) 1
Corrected TGA* +VSD Not corrected 1
Corrected TGA+ASD+PS Simple closure of ASD + Pulmonary valvotomy 1
Total 27 2

*RVOTR: Persistent Left SVC
RSVA: Rupture of Sinus Valsalva Aneurysm
TGA: Transposition of Great Arteries

&, 34994 Infundibulectomy ¥ Dacron Patch&
Agaled 44 422 AAEe Adshedch
@ o FYHY A5

YR AT F 342, olF v FYIYAS 1
dlel A et AEs A gsAS 24 o4 =
e A 2E A sl ok
® Valsalva 5 59§ sjo

3oflell4] 25 FalAl AN sl & Patch £33}
gk
® TUIHAMEF] s o

As7] FFEH A Aldol A Sy e ALY T4
APl A4 2 AWEARES S Elgla, # %
o] ARt lellollA€ #5234 HFse AR A
S A AL F 1HYF AYTS o] &% A
AR AAF AR £35S gk

W) AAlg A g 47

MAE 610l o] ol &3t Fxhe 63«2 10.3
%2 2|35 c(Table 12).
O %= 335

sl g A slEdy wadNE 2 $44
frezol4 s5Y7ix] td#-g o Dacron Patch &

AHgsled eAlAfER 9 sEY S g7, Y
AAF AutEAA LS ek
® ¥z 345 9 A FYNFYFAHARES

sl & ANt A Sl o Ty FAAEL
AR F W FUE A Y EE AP s, s
AN AUF AR E£5E sl
® 2 435

374|% 449 4= Blalock- Taussig 3] %<&
A3l ez 33elolAe Al 2y & APy
i} w5 Y o] T4 174o 4= Infundibul-
ectomy©te 2 w3t 3, FTE W sheigdatel &
Had 16dldl 4 sl FY A4Sl Al Patch &¢oz
sy ae o WA A Fock Faddle 44
A AYF AAFTADEE Fislgl o 32 /g3t 18
dlo] A= 414 7] 52 815 dlubslyl fsf 4l oA A
F AT S A4FAZES Sslgck
@ ¥z 53%

205 1260l H= AAAMNT AAFARES ¥
i F AR EE B3 N EE Sahslgod, 32
8elloll v AN A S B3 A4 FAA
£& $Hste JEFE SEg ek 1l ddl A+ Infu

— 41 —



Table 12. Surgical Procedure and Mortality of Ayanotic Heart Disease

Procedures No. of Case  Op. Death

Trilogy Simple closure of ASD+RVOTR* 1

Patch closure of ASD + Pulmonary valvotomy 3
Trilogy + PDA Patch closure of ASD+RVOTR + Ligation of PDA 1
Trilogy + APW* Total correction + Simple closure of APW 1
TOF Total correction 17

Total correction+ RVOTR 16 6
TOF + ASD Total correction + Simple closure of ASD 20 10
Ebstein’s anomaly Plication of atrialized RV + TAP* + Simple closure of ASD 1
TAPVC* + ASD Reconstruction of interatrial septum 1
TA*+ASD+VSD+PS Modified Fontan op. + Patch closure of ASD 1 1
TGA*+VSD+PS Rastelli’s op. 1 1
Total 63 23

*RVOTR: Ventricular Outflow Tract Reconstruction
TAP: Tricuspid Annuloplasty
APW: Aortopulmonary Window

TAPVC: Total Anomalous Pulmonary Venous Connection

TA: Tricuspid Atresia
TGA: Transposition of Great Artery
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Table 13. Surgical Procedures and Mortality of Acquired Heart Disease

Procedures No. of Case  Op. Death
MS MVR 25 2
Open commissurotomy 10
MSI MVR 46 4
MI MVR 14 2
Anpnuioplasty 8 2
MSI+MI MVR+TAP* 25 2
Al AVR 4
ASI AVR 2
MSI+ ASI MVR +ASR 9 3
MSI+AS MVR + Aortic valvotomy 5
MSI+TS* MVR + Tricuspid commissurotomy 1
MSI+ASI+TI MVR+AVR+TAP* 4
MI+PDA MVR + Ligation of PDA 1 1
Subaortic Abscess+VSD  AVR +Patch closure of VSD 1 1
Annuloaortic Ectasia Bentall’s op. 1
Total 158 17

*TAP: Tricuspid Annuloplasty
TS: Tricuspid Stenosis
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Table 14. Major Complications and Death

No. of Op.

Case Death
Low cardiac output syndrome 63 31
Wound infection 51
Pleural effusion 18
Hemothorax 15
Massive bleeding 14
Renal failure 12
Complete A-V block 9
Mediastinitis & sternal 8

osteomyelitis

Sepsis 8 3
ARDS* 8 1
Aortic insufficiency 6
Cardiac tamponande 5 1
Postop. psycosis 5
Air embolism 5 2
Hepatitis 3
LV rupture 3 1
Patch detachment 3
Pneumomediastinum 2
Spontaneous pneumothorax 2
Thrombophlebitis 1
Massive hemoptysis 1
Total 242 49

*ARDS : Adult Respiratory Distress Syndrome

Table 15. Operative Mortality of Open Heart Surgery

No. of Case Death Mortality

Congenital

Acyanotic 389 9 1.4%

Cyanotic 63 23 3.8%
Acquired

Valvular 156 17 2.8%

Myxoma 2 0 0.0%
Total 610 49 8.0%
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