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A Clinical Study on the Changes of Serum Enzymes after
Open heart Surgery under Cardiopulmonary Bypass

J.W. Ko, M.D.", J.S. Im, M.D.", H.H. Choi, M.D.", J.S. Chang, M.D."

The changes of serum glutamic oxaloacetic transaminase(SGOT), serum glutamic pyruvic

transaminase(SGPT), serum lactic dehydrogenase(.DH) and serum creatine phosphokinase(C-

PK) were examined during and after the open heart surgery. In the total of 52 patients with

heart diseases including 40 cases of congenital heart anomalies and 12 cases of acquired

valvular heart diseases who undergone open heart surgery under cardiopulmonary bypass.

The results obtained are as follows:

. The average value of SGOT before surgery was 30.27 + 18.86 units. The enzyme was
reached to the maximum of 139.88 + 89.43 units on the st day after the operation(p<0.05),
the enzyme activity was gradually decreased from the 3rd day after the operation, returned
to the normal range on the 7th day after the operation.

The average value of SGPT before surgery was 14.36 & 7.45 units. The enzyme was
reached to the maximum of 34.67 + 27.64 units on the 2nd day after the operation, but it
was valueless statistically, the enzyme activity was gradually decreased from the 3rd day
after the operation, returned to the normal range on the 5th day after the operation.
The average value of LDH before surgery was 263.07 + 86.66 units. The enzyme was
reached to the maximum of 662.29 + 303.60 units on the 2nd day after the operation(p
<0.05), the enzyme activity was gradually decreased from the 5th day after the operation,
returned to the normal range on the 7th day after the operation.

The average vlaue of CPK before surgery was 141.35 * 43.44 units. The enzyme was
reached to the maximum of 377.42 £ 222.02 units on the lst day after the operation(p
<0.05), the enzyme activity was gradually decreased from the 5th day after the operation,
returned to the normal range on the 7th day after the operation.

5. In the relationships of the serum enzymes and duration of the extracorporeal circulation, the

values on the group over 90 minute of the extracorporeal circulation were increased than on
the group below 90 minute of the extracorporeal circulation, but it was valueless statis-
tically.

A of skl e $elset w4
* Department of Thoracic and Cardiovascular Surgery, College of Medicine, Chosun University
1989 74 4 A

— 562 —



WA Y3 P Bashe wpoln,

I. M s )
0. &y ¢ sy
A2 gkl o] 3F M Al o] HT ZA WA st o
A Al Ao E AR S AR AR ZARGE FEdd FEAG nAel4 1080
A% Z2Fo) AES o] F2 AnE Hola ek A 3YYE 19884 247k dAA U FA4 AAfo 2
—\‘A__ii"% Ol‘g“{?l' 7H /‘J%% A]Eé‘ 3t 73‘?“0'” 4:%—;6;, Zl: ZJEL}‘E—]O'J "'ll:‘%% Bt}_-_Q‘__ _‘l—z}-%‘ H]i’_;‘—‘} 7:5]’(}'&_7‘4_0] %"é‘_

S & 7tat dhar A ¥A EAA A FAHNE B9 I=E o

Aol 1 L Aslsnl F87 L et AR Agiel, A AW oy ¥ A £
A (Table 1)3} z2t},

e wow 4t A, €3 G429 Wil & WA gaE A4 AASEE 40F0)H o) F A4

o] FA ALFo] 16dl 2 A gk

o

[o]
ote
£}2%:40), 0% #54 VUL AL A¥E B AAEL A

AFE W3 B2 So] AEHL 9
Axbe ZANST L8 Frose DA BN AL o[ F SBB dA o) T2 A B
19801 39 2e] 1988 28 7bx] A4l g0l Bed AR RUeh FEA LT AR P22 E Samsimo-

A Az 3AE A7 A 953 A7kl del 2000 roller pumpE o] §319 2 AkSll & Aole

ql Groupl 2 E83F  Vently-S-5 , Alol| A& Vently-S-10" & AH-&35+g 1
o FA, &%, €39 #a F4 SGOT, SGPT, Priming Solution-2 (Table 2)¢} Zet, 45356l Het
LDH,CPKA & #3} Aaste] QJFAUAE o] 88 & 25~30% HE/} AASNES 91 AFzge
A E3h Akl B AT £ YEE WAdd 217~271 L/min/M*H EQ ot 45 F559 A

dln

Table 1. Diagnosis and Operative Procedures

Diagnosis Operative procedures No. of Pt.
VSD Direct closure. 6
Congenital Teflon patch closure. 10
cardiac ASD Direct closure. 2
anomaly(40) Teflon patch closure. 5
ASD+VSD Teflon patch closure. 2
ASD+PS Direct closure and pulmonic valvotomy. 1
ASD+MR Direct closure and mitral valvuloplasty. 1
VSD+PS Teflon patch closure and pulmonic valvotomy. 1
VSD+AR Teflon patch closure. 1
ASD+PDA Double ligation and direct closure. 1
PDA+MR Double ligation and mitral valve replacement. 1
TOF and Pentalogy  Total correction. 9
Acqured MSR Mitral valve replacement. 7
cardiac Open mital commissurotomy. 2
anomaly(12) ASR+MSR Aortic valve replacement and mitral valve replacement. 2
ASR+MSR+TR Aortic valve replacement and mitral valve replacement 1

and tricuspid annuloplasty.

VSD: Ventricular septal defect. PDA: Patent ductus arteriosus.
ASD: Atrial septal defect. TOF: Tetralogy of Fallot.

PS: Pulmonic stenosis. MSR: Mitral stenoregurgitation.
MR: Mital regurgitation. ASR: Aortic stenoregurgitation.
AR: Aortic regurgitation. TR: Tricuspid regurgitation.
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Table 2. Priming Solution.

. Calculated blood volume
. Heparin

3% CaCl,
15 % Mannitol
50 Dextroge s-er-eereeeese
. Hartman solution <=+
25 % Albumin
. Methylprednisolone

COO®TO D W —

ot

. Priming volumess+ssssvesessremrnesinmneiininiiininninn

5% NaHCO, wworreerrnrsarsnmammininniiniieiiensinsaean,

>+ Child: 1,200 ml, Adult: 2,000 ml.

0.3[(0.06 X Kg) + PV]—(0.06 X Kg X Ht)/0.38

<+ 600 unit/blood 100 ml.
-+ 3.3ml/blood 100 ml.

3.3 ml/blood 100 ml.0.8

0.8 X 6.6 ml/ Kg.
[1-(24+3+4+5+6+9+10)] ml/4
3[1-(2+3+4+5+6+9+10)] ml/4
100 ml.

PV: Priming volume. Ht: Height.

& 312-E S8t Absbrlel A A o w3 E EEe
28~30C HES AL FAE ST Alduel 4T
cold, slush Hartman solution$ AH-8-3gict. 29+
gho] Al x5l TubR of T & 2wk 7| 4T E
7=l Young solution® FIFAIA AbF-& =4
7L ¥ GIK Auhe]4 & 70 cmH,0 SHg o2 A5
ol Kg@ 10ml A5 Fosle] 412 B35 5t A4
A e 25~30+% vhet Wb Fqi4lzich

A 84 AL AYsld IS Al Fel4A
3 AAE Al AdesE AW ]
heparinization® Atejo] 22 ul2 44l FejF A4}
£ slodel ol wy o g A, €%, €% Al
o, 24, 39, 59, 74A AR EFAs YR 4 A by
o oo A= ohgat 2

1. SGOT; Abbortt-VP-& A}-8-3t ultraviolet kinetic
method 2~ 2§34 0. A Abz] &= 10—30 1U/ Lo e},

2. SGPT; Abbortt-VP-2 A}&3} ultraviolet kinetic
method & AF&3g 2 A Az = 6—37 [U/ Lo|rc}.

3. LDH; Abbortt-VP& AF-£3t ultraviolet kinetic
method$ AH-&8kglem 2= 109—193 U/ Lo]
o},

4. CPK; Spectrophotometer—20% A}-8-3}
manual ® 4 FA kgl oe bz 45-23510/
Leo)c}.

N. A AEH

1. SGOTY w3t

SGOTS) Hale %4 ¥ 30.27 £ 18.86 unitsol]

Kg: Kilogramme.

ml: Millilitre. mg: Milligramme,

a
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me > 90 min

Each bar indicates one standard deviation.

Fig. 1. The changes of serum SGOT.

197 139.88 * 89. 43 units= Al o
229l F7HE o= (p<0.05) 15 A3} 24}

) 7950 41.05 + 9.73 units® A2 A
ol =l (Table 3)(Fig. 1).

5
2. SGPTY| H3}

SGPT? Hsle <Al 14.36 £+ 7.45 unitsel] |30
£%, £33 A 194 32.7 £ 25.23 units A5}
ot BAA oo gl o ol 2l 55t A 2be]
7l A-groupe] B-groupdl ®l3i «¥7ke) S5 AEE »
9t (Table 4)(Fig. 2).

3. LDHS| w3}

LDH®| #3= £ 37 263.07 + 86.66 unitsol]
w3l 2% Al 295 662.29 + 303.60 units® A A
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Table 3. The changes of serum SGOT.

A - Group (n = 15) B - Group (n = 37)

Time

Mean (units) S.D. Mean (units) S.D.
Preop. 33.71. 2345 26.83 14.27
Op. 63.01 50.41 43.01 24.04
POD. 1 180.58 142,12 99.17 36.73
POD. 2 193,58 139.02 86.13 65.82
POD. 3 127.11 57.28 74.63 54.13
POD. 5 57.11 45.31 56.90 17.99
POD. 7 53.57 12.54 28.50 6.92

SGOT: serum glutamic oxaloacetic transaminase.

S.D.: standard deviation.

Preop.: preoperative day.

Op.: operative day.

POD.: postoperative day.

A - Group: bypass time >90 minute.

B - Group: bypass time {90 minute.

In the relationships of the A -Group and B - Group was valueless statistically, but each group was valuable
statistically between preoperative day and 2nd postoperative day, preoperative day and lst postoperative day.(p
<0.05)

Table 4. The changes of serum SGPT.

A - Group (n = 15) B - Group (n = 37)

Time

Mean (units) S.D. Mean (units) S.D.
Preop. 15.25 517 13.46 9.73
Op. 21.38 13.77 17.02 15.05
POD. 1 34.88 29.32 30.52 21.13
POD. 2 40.33 3445 29.02 20.82
POD. 3 26.50 17.31 28.53 16.35
POD. 5 21.46 1441 21.46 7.30
POD. 7 17.34 12.55 19.50 7.09

SGPT: serum glutamic pyruvic transaminase.

S.D.: standard deviation.

Preop.: preoperative day.

Op.: operative day.

POD.: postoperative day.

A - Group: bypass time >90 minute.

B - Group: bypass time <90 minute.

The changes of serum SGPT was valueless statistically.

o2 o9l FIHE Bo|m(p<0.05) & A} 444 oR 929l Z5}E ¥ols(p<0.05) 15 At 24

st ovt & Al 7U A 7h=) 356,49 £ 109. 64 units® o] 3 A 7Y Aol = 142,37 + 98.67 unitsE A 2
Abg5lo] 9lgich(Table 5)(Fig. 3). HAe L 8 385 9lch(Table 6)(Fig. 4).
4. CPKe| Hi3} 5. €M §AXo HEH M= AlZtnte] BA

CPK?| #zle

= FA T 141.35 £ 43. 44 unitsol] A 2] 5k £172] 90 o] 2kl A-Groupsh 90 o] W)
Wa EF A 194 4

kol A
377.42 + 222.02 units2 EA A 8l B-GroupAtoldl = #z 45 9 43 A 14,

N
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Fig. 2. The changes of serum SGPT.

Table 5. The changes of serum LDH.

Triangular and diamond shape ««++-* A-Group: bypass ti-
me > 90 min

Quadrangular and cross shape -+ B-Group: bypass ti-
me >90 min

Each bar indicates one standard deviation.

Fig. 3. The changes of serum LDH.

A - Group (n = 15) B - Group (n = 37)

Time

Mean (units) S.D. Mean (units) S.D.
Preop. 266.13 93.99 260.03 79.32
Op. 321.75 103.92 342.76 173.96
POD. 1 696.83° 190.87 469.10 216.58
POD. 2 740.38 253.24 584.20 351.96
POD. 3 613.42 417.68 438.25 135.11
POD. 5 477.75 162.42 361.85 69.24
POD. 7 367.75 106.06 345.23 113.21

LDH: lactic dehydrogenase.

S.D.: standard deviation.

Preop.: preoperative day.

Op.: operative day.

POD.: postoperative day.

A - Group: bypass time > 90 minute.
B - Group: bypass time< 90 minute.

In the relationships of the A-Group and B - Group was valueless statistically, but A - Group was valuable
statistically between preoperative day, lst and 2nd postoperative day.(p<0.05)
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Table 6. The changes of serum CPK.

A - Group (n = 15) B - Group (n = 37)

Time

Mean (units) S.D. Mean (units) S.D.
Preop. 138.50 28.23 99.20 58.64
Op. 158.02 41.56 150.03 43.40
POD. 1 526.50° 203.20 228.43 142.40
POD. 2 513.38 233.91 228.33 15343
POD. 3 429.66 172.30 166.73 107.02
POD. 5 260.33 169.05 153.03 72.49
POD. 7 176.87 103.79 107.86 93.54

CPK: creatine phosphokinase.
S.D.: standard deviation.

Op.: operative day.

Preop.: preoperative day.

POD.: postoperative day.

A - Group: bypass time >90 minute.
B - Group: bypass time<90 minute.

In the relationships of the A-Group and B - Group was valueless statistically, but A-Group was valuable
statistically between preoperative day, Ist 2nd and 3rd postoperative day.(p<0.05)"

800
a
700 —
800 —
300
400
=]
>
£ 300 N
200 W
100 l
o T T T T - T
Pre—oP op PODL PoD2 PoD3 PoDS PoD?

Triangular and diamond shape -+ A-Group: bypass ti-
me > 90 min
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me >90 min

Each bar indicates one standard deviation.

Fig. 4. The changes of serum CPK.
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