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— Abstract —

A Clinical Study on the Changes of Serum Enzymes after
Cardiopulmonary Bypass

Jong Wuk Lee, M.D.", Ki Min Yang, M.D."

In order to assess the correlation of the myocardial damage and the duration of cardiopulmo-
nary bypass, measurement of creatine kinase (CK), lactate dehydrogenase (LDH), aspartate
aminotransferase (AST). and MB band of CK (CK-MB) were carried out on the first, third,
fifth. seventh. and ninth day in 44 patients following open heart surgery (POD 1,3.5,7.9).

And the patients were divided into three groups according to the duration of aortic cross
clamp time (ACT): Group [(ACT<60 minutes, n=19). Group [](60 minutes KACT<{90 mi-
nutes, n=7) and Group [[[(90 minutes £ ACT, n=18).

1. The leakage of CK in total patients increased to the highest level at POD 1, with rapid
decrease and recovery at POD 7.

The leakage of CK in Group Il were greater than in Group I from POD 1 to POD 3 (P

<0.01). The recovery time of CK level was shorter in Group I (POD 3) than in Group [I

and Tl (POD 7).

2. The serum levels of LDH in total patients increased to the highest level at POD 1, with
slow recovery until POD 9.

The levels of LDH in Group [ were higher than in Group [ until POD 9 (P<0.005). The

levels of LDH in Group I and [l recovered but not in Group III.

3. The serum levels of AST in total patients increased to the highest level at POD 1, with
rapid decrease and recovery at POD 7.

The levels of AST in Group Il were greater than in Group 1 from POD 1 to POD 5 (P

<0.05). The recovery time of AST level was shorter in Group 1 and [I (POD 5) than in

Group I (POD 7).

4. The positive cases for CK-MB in 36 patients were 22 (61.1 %) as a whole, 5(41.6 %) in
Group 1, 4(57.1 %) in Group I, 13(76.4 %) in Group [l at POD 1, and a case in each
group at POD 3, and only a case in Group Il at POD 5.

It is concluded that the myocardial injury was closely related with the duration of cardio-

pulmonary bypass in open heart surgery.
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Table 1. Age and Sex distribution
Age No. of patients Male Female
0~19 27 16 11
20—39 8 4
40— 59 8 3 5
60—-79 1 0
Tatal 44 23 21
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Table 2. Diagnosis and operation procedures of Group [

Diagnosis operation procedures No. of patients
ASD simple closure 3
ASD+PS simple closure
+commissurotomy 2
VSD simple closure 5
patch closure 5
PDA simple closure 4
Total No. 19
ASD, atrial septal defect; PS, pulmonary stenosis; VSD, ventricular septal defect; PDA, patent ductus
arteriosus.
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Table 3. Diagnosis and operation procedures of Group Il

Diagnosis operation procedures No. of patients
VSD simple closure 1
VSD+PS patch closure
+ commissurotomy 1
SR excision 1
PS commissurotomy 1
PAPVR CS-LA shunt with patch 1
MSI MVR 1
TI TVR 1
Total No. 7

VSD, ventricular septal defect ; PS, pulmonary stenosis . SR, supramitral ring : PAPVR, partial
anomalous pulmonary venous return ! CS, coronary sinus . LA. left atrium | MSI, mitral stenoinsufficiency :
TI, tricuspid insufficiency : MVR, mitral valve replacement : TVR, tricuspid valve replacement.
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Diagnosis and operation procedures of Group I

Table 4.

No. of

patients

operation procedures

simple closure
patch closure
patch closure

~+valvuloplasty

Diagnosis
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VSD+AL

VSD+PS

TOF
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MSI
Al
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MI+TI
ASI+MSI

patch closure
<+ commissurotomy
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modified FONTAN operation

MVR
AVR

NN = N = N
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MVR +tricuspid annuloplasty

DVR
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Table 5. Changes of creatine kinase (IU/L)
Group Cases PREOP POD1 POD3 POD5 POD7 PODY
19 91+11 483+48 155343 112+23 80+15 68+12
a 7 95+ 10 604+83 273+59 17030 83+10 57+ 9
| 18 65+ 9 858+ 113 399+71 131+26 86+ 8 66+ 6
Total 44 82+ 6 651+57 271438 13016 83+ 67+
means * standard errors of mean.
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Table 6. P-values of CK between groups

POD1 POD3 POD5 POD7 POD9
I vs Il 0. 205 0. 152 0.190 0.915 0. 676
1 vs I 0. 003 0. 005 0.601 0.773 0.913
0 vs I 0. 183 0.298 0.416 0. 874 0. 484
CK, creatine kinase ; vs, versus
Table 7. Changes of lactate dehydrogenase (IU/L)
Group Cases PREOP POD1 POD3 POD5 POD7 POD9
I 19 116+ 6 228+12 185+11 154+10 151+ 8 140ﬂ: 8
II 7 121+25 25750 234433 196+ 18 186+ 16 167+31
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Table 8. P-values of LDH between groups

POD1 POD3 PODS POD7 POD9
T vs 0. 443 0. 080 0. 055 0. 040 0.254
T vs 0. 002 0. 003 0. 0003 0. 0002 0. 0008
I vs Il 0.125 0.207 0.101 0. 054 0. 157
LLDH, lactate dehydrogenase : vs. versus.
Table 9. Changes of aspartate aminotransferase (IU/L)
Group Cases PREOP POD1 POD3 PODS5 POD7 POD9
1 19 19+1 60+ 6 27+3 20+2 20+2 18£2
I 7 25+3 65+ 8 38+5 29+7 297 256
m 18 222 137£25 45+7 25+2 25+2 28+6
Total 44 21£1 92i£2 27+2 242 24+2 23+3
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PODY
o132

0. 104

0. 789

1(5.8%)
1(2.7%)

POD5

POD7
0. 106
0.113

0.471

POD3

1( 8.0%)

1(14.2%)
1( 5.8%)

3(8.3%)

0. 025
0. 025
0. 827

POD5

POD1
5(41.6%)
4(57. 1%)
13(76.4%)
22(61.1 %)

0. 106
0. 030
0. 557
. VS, Versus.

POD3

12
17
36

0.704

0. 004
0. 087

POD1
AST, aspartate aminotransferase

No. of patients

Positive cases of myocardial injury with CK-MB

Group

Table 10. P-values of AST between groups

CK-MB, MB fraction of creatine kinase.
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AST
1( 0.5%)

LDH

2(11.1%)

0

Positive cases
0

CK
2(10.5%)
1(14.2%)

8(44.4%)

No. of
Patients
19
18

CK, creatine kinase: LDH. lactate dehydrogenase: AST,

Table 12. Positive cases by Engelman criteria
aspartate aminotransferase.

Group
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