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—Abstract —

Clinical Analysis of Open Heart Surgery
—Review of 477 cases —

Pil Soo Lee, M.D.", Han Yong Kim, M.D.", Jae Hyen Chang, M.D.", Jae Ho Cho, M.D.’,
Won Young Song, M.D.", Byung Ha Yoon, M.D.’

Between April, 1986 and July, 1991, 477 patients underwent open heart surgery with hyp-
othermic cardiopulmonary bypass.

There were 242 patients (50.7%) of acyanotic congenital anomalies, 34 patients (7.1%)
of cyanotic congenital anomalies, and 187 patients (39.2%) of acqulred heart diseases, 8
patients (1.7%) of coronary artery diseses, and 6 patients (1.3%) of mixed anomalies,
Among the 276 congenital cardiac anomalies, 147 patients (53.3%) were male and 129 pat-
ients (46.7%) were female, ranged in age from 2 years to 58 years,

Among the 187 acquired heart diseases, 72 patients (38.5%) were male and 115 patients
(61.5%) were female, ranged in age from 10 years to 68 years.

The common congenital defect were VSD and ASD in acyanotic cardiac patients, and
TOF in cyanotic cardiac patients,

Among the 187 acquired heart diseases, 180 patients underwent operation for cardiac val-
vular diseases, 4 patients were resected left atrial myxoma, and 3 patients underwent ope-
ration for aortic regurgitation with ascending aortic aneurysm,

The operative mortality rate was 1.2% in acyanotic cardiac patients, 11.8% in cyanotic
cardiac patients, and 6.9% in acquired cardiac patients, with overall mortality rate 4.2%.
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Table 1. Total cases operated (1986. 4—1991. 7)

Diagnosis Cases %
Congenital Acyanotic 242 50.7
Cyanotic 34 7.1
Subtotal 276  57.8
Acquired  Valvular 180 37.8
Myxoma 4 0.8
Asc. aortic aneurysm 3 0.6
Subtotal 187  39.2
Coronary artery disease 8 1.7
Mixed 6 1.3
Total 477 100.0
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Table 2. Extracorporeal circulation

Pump Sarns 7000, Roller pump
Oxygenator Bubble type, Shiley of
Membrance type, Cobe.

Hemodilution = Hematocrit 25—30%
Perfusion rate 1.6—2.4 L /min /m? of ESA
Cannulation

Arterial Ascending aorta

Venous SVC and IVC via right atrium

Vent Apex of left ventricle.

Table 3. Composition of the priming solution.
Fresh whole blood

Calculatd amount for Het 25—30%

Heparin 2000 U /pint of whole blood
15% Mannitol 5ml /kg of body weight

3% Calcium chloride 20 ml /pint of whole blood
Sodium bicarbonate 1.1 mEq /kg of body weight
Solumedrol 15 mg /kg of body weight

Hartmann solution Adequate amount

Table 4. Myocardial preservation technique

Repeat infusion of cold blood postassium car-
dioplegic solution during aortic clamp
Dosage
Initial ; 15—20ml /kg of body weight
Every 20min ; 1 /2 of initial dosage
Infusion rate
Adult ; 300ml /min
Child : 200ml /min
Topical cooling with ice slush

HE 25~30%2 ¥ g, AFHE BE 1.
6~2.4 L/m? of BS.A 2 &yon, ez ¢
289 50~80mmHgr} Y1282 #BELe zdsn
FoAlE "etatd 32 45AE B

gael A2 AP 2xg P,
26~28CHxol AA2ME AHEstAch Heparind
E AT A 350u/kgE FARE B FA35a,
o) 1A Zebe} H8-oke) 1/28 Frhdled, A#s A
A& §F& A}23 Heparing] 1,3~1.54] 2] Protamine
SulfateE& A %5}l Heparing 238tA) A}

NERAEE 42858 dalHe 4c dEKA
ARG AF KgP 15~20mlE dEuiyo] F¢
oo, YA oj20uiey, R FYF) 1/28
vkE Zelal . A9 Ice slush& Aol Yol

AP ZAH g walsly A E 3 E 319t Table 4).
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Table 5. Age and sex distribution of congenital
heart disease.

Age, year Male Female Total %
0— 5 37 29 66 23.9
6 — 10 35 25 60 21.8
11 — 15 21 19 40 14.5
16 — 20 17 18 35 12.7
21 — 30 23 17 40 14.5
31 — 40 12 7 19 6.9
41 — 50 2 8 10 3.5
51 — 60 - 6 6 2.2
Total 147 120 276 100.0

Table 6. Diagnosis, incidence and mortality of acy-
notic CHD.

Diagnosis Cases Incidence Mortality
= S W %)

VSD group 130 53.7
VSD
VSD+ASD
VSD+-PS
VSD+PDA
VSD+ASD+PS

ASD group
ASD
ASD+PS
ASD+PAPV*
ASD+MS
ASD+PDA
P.S. 54
E.C.D. 8 3.3
RSVA** 4 1.7 1

1
1

3.1

—

Congenital SVAS*** 0.4
Interruption of Aortic arch+ 0.4
VSD+PDA+PFO

PAPVR* ; Partial anomalous pulmonary venous
drainage

RSVA** : Ruptured sinus valvalvar aneursm
Congenital SVAS*** : congenital supravalvular
aortic stenosis

Table 7. Anatomical locations (by Kirklin) and
operative procedures of VSD groups.

(n=130)
Location Direct closure Patch closure Total
Type | 6 35 41
Type 11 62 24 86
Type I+I11 - 3 3
Total 68 62 130
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Table 8. Operation and mortality of acyanotic CHD.
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Diagnosis Operative provcedure Cases Operative death
VSD Direct closure 66
Patch closure 50 2
VSD-+ASD Patch closure of VSD+
Direct closure of ASD 4
Direct closure of VSD and ASD 2
VSD+PS Patch closure of VSD-+
Iundibulectomy-+valvotomy 4
VSD+PDA Patch closure of VSD+
ligation of PDA 3
VSD+ASD+PS Patch closure of VSD+Direct closure
of ASD+Pulmonary valuvotomy 1
ASD
Secondum Direct closure 65
Venosum Patch closure 3
ASD+PS Direct closure of ASD-+Pul. valvotomy or
ASD+PAPVR Infundibulectomy 11
Patch closure 3
ASD+MS Direct closure-+Commisurotomy 2
ASD+PDA Direct closure+Ligation of PDA 1
PS Pulmonary valvotomy 10
Valvotomy-+Infundibulectomy 3
E.C.D.
Partial type Repair of mitral cleft+Patch closure of ASD 5
Complete type Repair of mitral cleft+Direct closure of VSD
Patch closure of ASD 2
Repair of mitral valve and tricuspid valve
+Patch closure of ASD and VSD 1
RSVA to RA Direct closure 1
Patch closure of VSD and aneurysm 2
SVA+VSD+AR Patch closure of VSD+AVR+Reinforcement
of aneurysm 1
SVAS Aortic root reconstruction 1
Interruption of aortic
arch+VSD+PDA Reconstruction of descending aorta+
Patch closure of VSD+
Ligation of PDA 1 1
Total 242 3(1.2%)
2 AurALE 29 Patchg o] %, B3l o, AL t} ol & 1ol @Ay wAnlE sdo] A 4lg
el & gl Ardon AUt N&Ho SFFFEE AlWF
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Table 9. Diagnosis, incidence and moretality of
cyanotic CHD,

Incidence Mortality

Diagnosis Cases (%) (%)
TOF group 30 88.2
TOF 24 2
TOF+ASD 2 1
TOF+PDA 3
TOF+AP window 1
DORV+PS 2 5.9 1
Ebsteins anomaly 2 5.9
Total 34 100.0 4(11.7)

@ E£H 44 (T.0O.F)

HEdyaFe 98 13005, by o] 340(10.
0%), FF5Yg&ZFol 114(36.7%), FHE <7} 16
o (53.3%) o™, HdFA FEL 28404 #M2H o]
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A 3091%, 3ol Atgated 10%9] A& Y
c}.

® 71t

Ebstein® 713 2dolM e A4d#NgES A1PF
ow, o]F 1dE &F Mo UEgo, & 44
o0, qPALAHAEINGE 2de $HREE

Table 10. Location and operative methods of RVO-
T stenosis in T.O.F.

R\L/gc,?t;i:n(;;s Cases Opertive method Cases

Valvular 3 Valvotomy 1

Transannular patch 2

Infundibular 11 Infundibulectomy 3
Infundibulectomy+

subvalvular patch 8

Mixed 16 Valvotomy+infundibulectomy 1

Transannular patch 9

Valvotomy-+subvalvular patch 6

Alggort lde a5 $4 AMazoz ¢
F 3UA AP
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MY Y 27649 ¥, JAB7EAA &y
Fo2E FAdAde] 13424 713 g, €% 3
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dded, 19 &% A AdRFol 34, 71F 3
of Fol FA3tgvH(Table 11).
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B) #3d HEa#

A 18705 HetA o] 18024 FHAHNFH 9
96.3% AR U1, 19 4 gF AL 44, FYPdF
W5 R Uy J757) 3090k

AHEEE HA 10MA4 A 684 H o 300] 9}
40t ol A Aol & A= TH(51.9%).

oy gz 1: 16302 AzloA g
(Table 13).

Table 11. Non-fatal postoperative complications

CHD.
Complication Cases Remarks
Wound infection 13
Bleeding 11 Reoperation : 11
Transient arrythmia 10

Cardiac tamponade due
to pericardial effusion 3 Pericardiocentesis : 2

Pericardiectomy : 1

Pleural effusion 3 Closed thoracostomy : 3
Pneumothorax 3 Closed thoracostomy : 3
Residual shunt 2 Observation : 2
Decubitus ulcer 2 Skin graft : 2
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Table 12. Operation and mortality of acyanotic CHD.

Diagnosis Age /sex Operation Cause of death Date of death
V8D 3/F Patch closure Acute RV failure, In OR
(Preop Rp /Rs=0.6
VSD 3/M Patch closure Stony heart? Unknown cause In OR
RSVA+VSD 39/M Patch closure of Brain damage due to pre-op POD 4th
VSD and aneurysm cardiac arrest (Emergency op)
T.O.F. 3/M Total correction LCOS* POD Gth
T.0.F.+ASD 5/M Total correction LCOS In OR
T.0.F.+PFO 4/M Total correction LCOS POD 13th
DORV+PS 6/M Total correction LCOS POD 2nd
LCOS* : Low cardiac output syndrome.

Table 13. Age and sex distribution of acquired

Table 14. Diagnosis, operative procedures and mor-

heart disease, tality of AHD.
o )
Age, year Male Female Total % Diagnosis Op. procedure Cases Morot/ahty
0-10 0 1 1 0.5 %)
11 — 15 10 8 18 9.6 MS MVR 55 2
21 — 30 13 15 28 15.0 MR MVR 16 1
31 — 40 14 29 43 23.0 MSR MVR 4 2
41 — 50 18 36 54 28.9 AS AVR 12 1
51 — 60 12 18 30 16.0 Valvotomy 1
61 — 70 5 8 13 7.0 AR AVR 16
MSR+ASR MVR+AVR 38 6
Total 72 115 187 100.0 MSR+AR+TR  MVR+AVR+TAP* 1
LA myxoma Removal 4
Ascending aortic
@ d=tdg aneurysm+AR  AVR-+Replacement
webA g 1804 5, Sy abFo] 5hoff, H M of aorta 2 1
Azl 169, T A7 41l on, HololM # AVR+ fortoplasty 1
B gES AP 5y FutA M= 731‘01 Total 187 13(6.95%)

134, dF7t 169 o, 1d+ AEAREHEE 5
Ao N3 o) F 6ol A At Rt A AR A
180901 = 1200 o Al Al 3te] Al & 6.67%8 Rt
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Table 15. Non-fatal postoperative complications of

AHD.
Complication Cases Remarks
Wound infection 16
Bleeding 11 Reoperation : {1

Cardiac tamponade due
to pericardial effusion
Atrial fibrillation

5 Pericardiectomy : 5

4
Pleural effusion 3

2

3

Closed thoracostomy : 3
Cerebral thromboembolism

Decubitus ulcer Skin graft : 3
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Table 16. Analysis of operative mortality of AHD.

Date of death

Diagnosis Age /Sex Operation Cause of death (POD)
MS 4/F MVR Rupture of LA 2nd
MS 42/F MVR LCOS* 2nd
MSR 47/F  MVR LCOS & respiratory failure 2nd
MR 46/F MVR Respiratory failure due 12th
to phrenic nerve paralysis
AS 64/M  AVR LCOS In OR
MSR+ASR 48/M MVR+AVR Ventricular fibrillation 2nd
MSR+ASR 46/M MVR+AVR Ventricular fibrillation 12th
MSR+ASR 32/F MVR+AVR LCOS-Acute renal failure 11th
MSR+ASR 5 /M MVR+AVR LCOS 10th
MSR+ASR 53/M  MVR+AVR DIC+LCOS 10th
Asc. Aort. An**+AR 65/F AVR+Replacement Bleeding In OR
of asd.aorta
MSR+ASR-+Rt.coronary+ 66 /F  MVR+AVR+Coronary LCOS 2nd
LAD coronary a disease artery bypass surgery  LCOS-respiratory failure
MSR(Valve endocarditis) 32/F  MVR 18th
LCOS* ; Low cardiac output syndrome
Asc. Aort, An** : Ascending aortic aneurysm.
EFEg 93 AgE 1o, AAY A4S 59U  Table 17. Overall operative mortality.
tH(Table 15). Diagnosis cases Mortality %
AA 18741 % 13497 Abdsle] 6.95%9] AR &S .
Congenital
B om, AhgURlE (Table 16)ol A ¢ 2t Acyanotic 242 3 1.2
cyanotic 34 4 11.8
C) BusU Y Acquired 187 13 6.9
Hel %, dolol M 18 BRI, Jlol N 25 _orOnAY 8 0 0
Mixed 6 0 0
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