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— Abstract —

Clinical Experience of Open Heart Surgery
— 500 Cases —

Hwang Kiw Chung, M.D.*, Sung Kwang Lee, M.D.*, Jong Won Kim, M.D.*, Si Chan Sung, M.D.”,
Jong Su Lee, M.D.*, Hyung Ryul Lee, M.D.*, Byung Ryel Park, M.D.*, Myung Gyu Park, M.D.*,
Seung Jin Kim, M.D.* and Pil Jo Choi, M.D.*

Five hundred cases of open heart surgery were operated in the Dept. of Thoracic and Cardiovascular Surgery,

Pusan National University Hospital from July, 1981 to October, 1986.

The clinical data were summarized as follows:

1. The age distribution of congenital heart disease patients was 2 to 41 years old and mean age was 13.4
years and of acquired heart disease was 11 to 57 years old and mean age was 32.7 years.

2. There were 319 cases (63.8%) of acyanotic congenital heart anomalies, 56 cases {11.2%) of cyanotic
anomalies and 125 cases (25.0%) of acquired heart disease.

3. For myocardial protection, Bretschneider and potassium glucose solution had been used as cardioplegic
solution and since 1983, CIK solution is being used repeatedly every 30 to 40 minutes time interval
with excellent results.

4. The ingredient of the priming solution is Hartmann's solution, mannitol, sodium bicarbonate, potassium,
chloride, fresh ACD whole blood, calcium chloride, haparin and dexamethasone.

5. There were 94 cases of mild hypothermia, 280 cases of moderate hypothermia and 126 cases of in-
termediate hypothermia.

6. The overall mortality was 8.2%. And the mortality rate in each disease entity is 2.5% in acyanotic con-

genital cases, 33.9% in cyanotic congenital cases and 11.2% in acquired heart disease.
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Table 1. Cases of open heart surgery

Cases No.
Congenital
Acyanotic 319
Cyanotic 56
Acquired
Valvular 123
Atrial myxoma 2
Total 500
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Table 2. Age and sex distribution

Congenital Acquired Total
Age
M F M F M F
0- 5 36 19 36 19
6 - 10 69 63 69 63
11 - 20 73 64 7 10 80 74
21 - 30 26 17 23 21 49 38
31 - 40 3 4 14 32 17 36
41 - 50 1 8 7 9 7
51 - 2 1 2

Total 208 167 54 71 262 238
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Table 3. Acyanotic congenital heart diseases

Table 5. Acquired heart diseases

Diseases No. of case Diseases No. of case

VSD 162 MS 32
VSD + ASD 2 MSI 31
VSD + ASD + PLSVC* 1 Ml 20
VSD + PS 5 MSI + TI 23
VSD + Al 4 Al 3
ASD Primum defect 6 ASI 1

Secundum defect 62 MSI + ASI 3
VSD + PLSVC 4 MSI + AS 5
ASD + PAPVR* 3 MSI + TS 1
VSD + TI 1 MSI + ASI + TI 3
ASD + PS 8 MI + PDA 1
VSD + PDA 1 Myxoma 2
PS 10 Total 2
RVSA* 2
ray o0 T ASD DA 1 AN T ANE A % A
VSD + PDA + PLSVC 1 & A .ZOLZ]? g;{l?} Fasddy st 712] E_T_:
PS . PDA ) Aol FEHFAAE AYetgond SuRYAE &
VSD + ASD + PDA 1 A 2el, A YEARES WAt 2eloldE 95 A4S
Corrected TGA + VSD 1 7 B A5 xddtgn Al FAAE A4
Corrected TGA + ASD + PS 1 skt
Total 319 FY e Abaia) Sy, Akl A Al Al S

* PLSVC: Persistent left superior vena cava,
PAPVR: Partial anomalous pulmonary venous return,
RVSA: Rupture of sinus Valsalva aneurysm

Table 4. Cyanotic congenital heart diseases

Diseases No. of case
Trilogy 4
Trilogy + PDA

Trilogy + APW* 1
TOF 28
TOF + ASD 19
Ebstein’s anomaly 1
TAPVC* + ASD 1
TA* + ASD + VSD 1
Total 56

* APW: Aorticopulmonary window, TAPVC: Total
anomalous pulmonary venous connection, TA: Tricuspid
atresia
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Table 6. Venting sites

Table 8. Compositions of the priming solution

Sites No. of case
LV through LV apex 133
LV through RSPV* 291
Needle aspiration 76
Total 600

*RSPV: Right superior pulmonary vein

Table 7. Cardiopulmonary bypass

Pump Junken 4 head roller pump

Sarns 5000
Oxygenator Bubble type

(Harvey, Shiley, Polystan, Bentley)
Hemodilution Hct. 25-30%

Perfusion rate 2-2.4 L/min/m? of BSA

Cannulations

Ascending aorta

Venous IVC and SVC through RA

Vent Through LV apex
Through RSPV

Needle aspiration

Arterial

AMeoll Heparin 300 u/kg % Aminocaproic acid 250
o] &3},
Z 2 5lod Heparin2] ok

mg/kgS A F9)47]32 Hemochron &
Activated clotting time-&
& 24355 e} (Table 8).
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2 #7]e] Bretschneider solution-&
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ML= 5000 F o] Foll Eehe == 39«12 638
& A= 8kt (Table 11-1,2 3).

) Al FAAES

Hartmann's solution 16 ml/kg
Mannitol 1 gm/kg
Sodium bicarbonate 1.1 mEq/kg
Potassium chloride 1 mEq/kg

Fresh ACD W/B

Calcium chloride

For Hct 25-30%
600 mg/pint of W/B
250 a/pint of W/B

1 mg/kg

Heparin

Dexametnasone

Table 9. Cardioplegia and myocardial preservation

A. Methods

1. Aorta cross-clamping
2. Infusion of cold crystalloid cardioplegic solution
3. Topical cooling with ice slush
B. Cardioplegic solutions
1. Bretschneider solution
2. Hartmann’s solution 1 L + Glucose 5 gm +
Sodium bicarbonate 24 mEq + Potassium
chloride 26 mEq
(Osmolality: 76mosmol/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 @
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Table 10. Degree of hypothermia during cardiopulmonary bypass

Temp.
Lesion

Above 32°C 28°-32°C Below 28°C Total
Acyanotic 92 210 17 319
Cyanotic 22 34 56
Valvular 48 75 123
Myxoma 2 2
Total 94 280 126 500
Table 11-1. Surgical procedure and mortality of acyanotic congenital heart disease
Anomalies Procedures No. of case Op. death
VSD Simple closure 124
Patch closure 38
VSD + ASD Simple closure of VSD, ASD 30
Patch closure of VSD + simple closure of ASD 12
VSD + ASD + PLSVC Primary closure of VSD, ASD 1
VSD + Al Patch closure of VSD 3 1
Patch closure of VSD + aortic valve plication
VSD + PS Patch closure of VSD + infundibulectomy
Simple closure of VSD + pulmonary valvotomy
Total 214 5
Table 11-2. Surgical procedures and mortality of acyanotic congenital heart disease
Anomalies Procedures No. of case Op. death
ASD Primum defect Patch closure of ASD + suture of mitral valve cleft 5 1
Simple closure of ASD + structure of mitral valve clett
Secundum Simple closure 31 1
Patch closure 31
ASD + PLSVC Patch closure 4
ASD + PAPVR Patch closure of ASD 3
ASD + TI Patch closure of ASD + TAP* 1
ASD + PS Patch closure of ASD + pulmonary valvotomy 3
Simple closure of ASD + infundibulectomy 1
Simple closure of ASD + pulmonary valvotomy 4
ASD + PDA Simple closure of ASD + ligation of PDA 1
Total 85 2

*TAP: Tricupid annuloplasty
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Table 11-3. Surgical procedures and mortality of acyanotic congenital heart disease

Anomalies Procedures No. of case  Op. death
PS Infundibulectomy 1 1
[nfundibulectomy + RVOTR* 2
Pulmonary valvotomy 7
RVSA Plication 2
PS + VSD + ASD + PDA Pulmonary valvotomy + simple closure of ASD, 1
VSD + ligation of PDA
VSD + PDA Simple closure of VSD + ligation of PDA 1
VSD + PLSVC Simple closure of VSD + ligation of PDA 1
PS + PDA Intravascular suture of PDA + RVOTR 1
Pulmonary valotomy + 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 clousre of ASD + pulmonary valvotomy 1
Total 20 1

*RVOTR: Right ventricular outflow tract reconstruction
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Table 12. Surgical procedures and mortality of cyanotic congenital heart disease

Anomalies 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 1
TOF Total correction 14 3

Total correction + RVOTR 14 5
TOF + ASD Total correction + simple closure of ASD 19 9
Ebstein’s anomaly Plication of atrialized RV + 1

TAP + simple closure of ASD

TAPVC + ASD Patch closure of ASD 1
TA + ASD + VSD Patch closure of ASD + modified Fontan operation 1 1
Total 56 19
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Table 13. Surgical procedures and mortality of acquired congenital heart disease

Anomalies Procedures No. of case Op. death

MS MVR 23 2
Open commissurotomy 9

MSI MVR 31 4

MI MVR 12 2
Annuloplasty 8 2

MSI + TI MVR + TAP 23 2

Al AVR 3

ASI AVR 1

MSI + ASI MVR + AVR 3 1

MSI + AS MVR + aortic commissurotomy 5

MSI + TS MVR + tricuspid valvotomy 1

MSI + ASI + TI MVR + AVR + TAP 3

MI + PDA MVR + ligation of PDA 1 1

Myxoma Removal of myxoma 2

Total 125 14

Table 14. Major complications and death

Table 15. Op. mortality of open heart surgery

Complication I\IC(;'ng dgzih

Low cardiac output syndrome 49 25
Wound infection 36

Pleural effusion 12

Renal failure 11

ARDS 8

Complete A - V block 8

Bleeding 8
Hemothorax 8
Mediastinitis & Sternal 7
osteomyelitis

Air embolism 5 2
Al 5

Patch detachment 3

Cardiac tamponade 3 1
Psychiatric problem 3

Hepatitis 2
Pneumopericardium 1
Thrombophlebitis 1
Hemoptysis 1

Cardiac rupture 1 1
Total 172 41

Lesions No. of case Death Mortality
Congenital
Acyanotic 319 8 2.5%
Cyanotic 56 19 33.9%
Acquired
Valvular 123 14 11.4%
Myxoma 2 0 0%
Total 500 41 8.2%
stdo] 16} (2.4 %), Ay AdadFol 14 (2.4 %)

9wt (Table 15).
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Foll 4 162 ®E T -E, 57l A= patch¥FS
Bkl et

AYTHARLET L Lotolld AA4 A7de 12%8

3] (muscular type )o]
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ARz ahe Gl A 2wl 2 w2 A4 AF oo
P s 3l ¥-F2 ASDE 372 Rt 2
A2, 1a8d 34 ANEg5onw 2 e 74290
%0, 5%, 5 %eki b, HzEL Al ASD 1314
% 2z 1144 (87,0 %), 6| (4.6 %), 11| (8.4%)
2 Aol X3 & Al 2 A4 AL di
%%iﬂol 7hsakAlal AeFol aAY AEF uo
o] ¥ %3t AFoll= patch $§2 stgond, pa
tch 2= Dacron %+ Teflon & Ageha glch A
A2 1312 ASD o4 s4a||(64.1 oyl = vt
T3, 4740 (35,9 %)oll A= patch ¥3+-S &bl
e 4345 ARERYA o AAFARES
of 7b Fg3ke, 19 FNe overriding, ¥44
vlEe 4 7kx] we|ekaql 57@—% 7t A A
718F 7 A ot 52 Ago s ARl A
o <k 10 %% z}xrqm””. TOFOM ¥ VSDe &
A& o Kirklin [T8o® 2 =277 59 by
o 7ol HAY byt A 24 al-FHe 35 29
Aedte] oA b e A2 ulsd) alee A
oletz & 4 glvh, TOFo|A 414 FEa2gate of
ofstel Y, wbR, = FU g, abfew Ay, 2}
Ee Y 2 dzx sE5AEe 2 R9lell A
vebdeh = ooledt Fa2 slEoR 9 e
1, sl BRI 7} FAjol EA%eh, TOF 9 ¢ sie

L=

8L AANE SAlol el e BA 5%, 44]0] ol
At 4 BREEg B waah% FH4A FE
WM o2 stgou, Helt Aol Al glo] Az |
Sl R ot 6 2 A4 T e
%, 8A % ol 5ol s gl alAT ) Ak 2
Solt mAH S5, A UEH Y AfellE =

N

il e SR B S L R R "°|‘+ pulmon-
ary atresia ol 4% u4|4 gl $Fo] dgdl, ols)
daw s A-Soivh, AHxbw
71 %ote] TOF &2} 34|l 4 Blalock-

Ao Fe AaE

[

+ valved conduit 5
R
Taussig shunt operation %
At
A4 Al gF b glel g FE52 27 o
fatubo 2 Carpentier-Edwards, lonescu-Shiley
A Agstgod 3ol AL Bl &
Ao gs Yo
of Skt 2| 2t —é%%k'&ii of W], 2|
Aote FEuuo] v s A2 @ @apah A
2w 4ol Ao, et ARl el WMol 43S

Wrdol A 7E ek, A abuke] Wy T2 M3)3}
o Rl L B T s MR B R B B R R R v
S o A3l ol whol whgldtcln shd ), o9} 2
Halor oF 10~ 30 %4 10W% valve failure
7b eoba gepi® gdmuke. 1960w o) & &lx 7l
2 shekeor 9 A gt o8 shx 2 A eks]e] gho
Saprbe zA vl dla wiyls 9 WL 94
ahx|nb @Al uba) & gl sle] 4 Fab S & <)
of abe #so| v}, #HAl A=z 3w S e

TFEAew g AR T dotxrt s gle
w2 3-2ad) B oo 4mlgle] Thromboemolism <
HEN-E-2. 4~6 %/patient year & M 5w gt}
gheke] A9 ghxie] Abelel] wje} Depaol kx|t 3|
2 AR W T Aol Asioha Qs 24 ks
AL Aelshe Aekew a9 g, S5
g AbEEhgl S W 4 Bl 83 Jﬂl“ B-gsfobtl 3t

= A aedle 3 aAle st Yme AL S,
Zbakalgl, delalz), 43k Heko) gli= @at, oAl B
ako} ai4be] = A, ol w2 3=t 3 Al EAE
7HAL ghaboll Al 2 A shehg ARE-ghe ), Al el A
o A S Ty Yzl AldEl & AAdE v ??
o} wlawshe “—?i"é AR A a5 Ay A
Agke] AnEe weh doud, A4% 4R 44w
o ofgk 4 Rl A e ol e P £ RO A M R
M FE4H % A 717 8 £F AT Y o+
F7lol A& o g AL 7;ﬂ°|"4. #HA F7h
Tl gl AAENA Y gape] 2ol algk AL
a a zlelv),

m]m

V. & 2

AAEE 1981w 79 15U 1986w 109 149
7bA] 5004 & MAlES Al e 2 4L oo 3
o] g okslgvt

L AR 4l 2dzte] dExe 2404 4142

T H e B4 FAY 432 11404 57
*ﬂi Hted 3.2 32 7 Ak

2. A 500009 ghxF AAY wAHYS AR
& 319¢l2 63.8%, Ad4 A4S AL 564
2 11.2% FA4 AALE2 1256412 250 %49t}

3. AlAzx]e}2 7oef]4 Bretschneider -8, 53d|
4 Glucose K-8oH, 4404 GIK £ & 283ty
o},
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4. pump- 71¢]7kx|+= Junken 4 Head Roller
Pump #}-4, 4294 Sarns 5000 & 2p8-3}g vt Akst
7l.= 2.5 Bubble type & AF&3kg] o},

5. A 50000 % 41 iz} 2Pt 5
8.2 %%ct, AA4 =AYF Axaalabe 3190F 8
o] Aufo g 2.5 %2 AbuFEL wolw, a4 A4F
AaAgre 56 % 1967} Abuksled 33,9 %, T4
AAge 12564 F 149 7F 2byehe Aubge 112
%5 Wbyt

Apupge:
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