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— Abstract —

Comparison of serum Isoenzyme levels of CPK & LDH in Patients
Undergoing thoracic operations

Young Ouk Lee M.D,* Seung Pyung Lim D.M,* Yong Jin Kim M.D,* and Kyung Phill Suh M.D. **

A analysis of CPK & LDH Isoenzyme was done on the consecutive patients undergoing thoracic
operations from July 1982 to October 1982 in the Department of Thoracic and Cardiovascular Surgery,
Capital Armed Forces General Hospital.

Eighteen patients were analysed by three groups, such as open heart surgery (group A}, major thoracic
operation (group B), minor thoracic operation group {(group C).

In all patiants serial determination of total level and Isoenzyme of CPK, LDH wad done on preopera-
tive operative and up to 8th post-operative day.

The results obtained are as follows.

1. The average value of serum CPK before the operation was 61 IU/L. The value of serum CPK was
increased following the operation mainly MM portion and reached to the maximal leve! of 536107
1U/L in A group 1200%191 IU/L in B group, 3062150 IU/L in C group on the first postoperative
day. The enzyme activity was gradually decreased thereafter and returned to the normal range on the
3rd or 4th day after the operation.

2. The average value of serum LDH before the operation was found to be 83 IU/L. The value was
increased during the operation and reached to the maximal level of 4811108 IU/L in group A, 148127
IU/L in group B, 100£35 |U/L in group C on the second day after the operation. The enzyme activity
was gradually decreased thereafter and returned to the normal range on the seventh day after the
operation.

The enzyme activity was dependent to the duration of operation, severity of muscle damage, type

+ of thoracotomy, effect of extracorporeal circulation, state od disease.
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e $ET AT 1599 [l 4 v Hrs  ATE ARGEFA CPK LDH & A4 %3t 2 Iso-
Table 1,
NAME AGE & SEX DISEASE NAME OPERATION NAME OPERATIONTIME  INCISION
o] OF 24M lymphangioma & tumor removal 3.5h RPLT
pneumothorax bullectomy
olOR 23M left axillary prosthesis 4h SI
artery laceration
WO 25M T.B right lower 3h RPLT
lobectomy
WwOF 23M emphema decortication 4h Mediansternot
omy
Lok 55F MSI+TI MVR+ 4h Mediansternot
T-annuloplasty omy
AOF 21M left lower lobe left lower 2.8h LPLT
bronchiectasis lobectomy
204 22M angiolipoma Removal 0.8h SI
Fox 25M T.B. cold abscess Removal 1.5h SI
WO+ 22M left lingula & left lower 3h LPLT
bronchiectasis lobectomy
7204 21M right middle right middle 4h RPLT
lobe bronchiectasis lobectomy
20d 34M empyema decortication 4.5h LPLT
ol O 21M left lingula & lingular segmentectomy 4h LPLT
lower lobe & lower lobectomy
bronchiectasis
2 OAl 22M SAME AS ABOVE SAME AS ABOVE 4.5h LPLT
LJoLi} 22M empyema decortication 5.5h median
TO% 22M TOF corrective surgery 5h median
sternotomy
A07| 22M empyema decortication 5.5h RPLT
+0OA 21M bronchiectasis left upper 2.5h LPLT
with cyst lobe ectomy
A Owl 23F MSH+TI MVR+ 4.5h median
T-annuloplasty sternotomy

RPLT ; Right posterolateral thoracomoty
LPLT : Left posterolateral thoracotomy

SI

: simple in cision
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Table 2,

3 groups

A : Median sternotomy incision open heart surgery
2 case : ‘MSI +T!
1 case : TOF

B : Posterolateral thoracotomy incison

7 case : Bronchiectasis

3 left lower lobe.

2 left lower lobe + lingula

1 right middle lobe, 1 left upper lobe
3 case : T.B.empyema
1 case : right lower lobe tuberculosis

1 case : cystic hygroma with bulla

C : Simple chest incision
1 case : left axillary artery laceration
1 case : angiolipoma

1 case : T.B. cold abscess

enzyme ¢ M719 Fated dAstACY AmA HF
o] CPK+ 536+ 107 1U/L, LDH+ 481 +108 IU/L
ojsler CPKS MB¥2L §ln 94 MM3Esl 4
Bhred ot 444 42u3s 3 HdAew 4

TEF 29 total LDH 4541U/L (5<% 521IU/L)

A5y, +€F 4dAFE 6 UAAR LDH, & &
7zt 146 1U/L, 1821U/L, 511U/L, LDH, X %wuc}
S7HE A2 AT 4 YAty Behe A
# AAsEA Ao g AY 7Y syFor
A7 Ao r F45 9l (Fig, 1),

B¥E MFFEolgdone $¢A7s A F4 2
59 gL &40 do] AA CPKHgey Hzux& 422
IU/L~5196 IU/L Y £ & Holm, % Fx+ 1200 I/
Lolglon 4719 5& A3y CPK MM 39
A% 57tk LDHS Aol £ AL 5ol 2| ut LDH,
o 548 £ + Ao (Fig, 2),

CTL F2A7)E 1 284 Agdorma o4
LDHe} CPK9 #3l7 Hgie

CPK st LDH & 77 #4482 (%3), (£4)CPK
€ 188 F 17dd 4 S77F dla axe B
A 5196 IU/L 74=] S718ta 2434 Husle 373
B AFL 5361U/L BFL 12001U/L 283 CF
< 306IU/L & Badch 49 4¢e 1001U/L q
o X A1dAd 188F 124 Huz]F e}
A4l o} (Fig. 3).

LDH= 188 % 133ldl 4 4525 v on 5l

#43% gos total LDH 1971U/L

+23 (total cpk 85IU/L)

Fig. 1.

44% 19 (total cpk 2351U/L)

23 4 ¢=} ToF¢ Corrective Surgery #9 Isoenzyme ¥ 8}

—462—



Wl

+%7 (total LDH 98IU/L) 4%3% 4494 (total LDH 1781U/L) %% 7% (total LDH 1251U/L)

Y

+%7 (total cpK 98IU/L) TEF 1A (total cpk 1,1001U/L)

Fig. 2. 2341 W2 Empyema (Tuberculosis ¢ pyogenic) ¥z}l 5% A %¢ Isoenzyme

Total CPK Value

NAME preop op-day POD#1 POD ¢ 2 POD 43 POD § 4 POD# 5 POD#6 POD#7

o] O 66 671 983 533 177 133 106 82 106
HO& 80 257 422 235 142 137 131 106 62
W OF 44 137 422 44 40 31 35 35 30
A O 71 462 1187 898 404 244 217 200 88
Jox 32 911 1143 718 440 400 386 133 90
71 O 22 209 858 19 72 71 59 48 35
208 72 529 1200 125 112 105 92 85 35
°o]OZ 92 851 1361 79 145 93 111 417 177
2 OA 59 684 498 39 46 46 80 80 93
£01 66 413 1125 929 947 122 44 22 79
7 07 100 5136 5196 929 458 333 111 93 128
+0# 48 520 177 112 115 106 53 35 35
FO% 26 604 320 270 262 120 1 75 31
u O3 40 257 296 237 92 84 40 48 31
A OW 62 707 622 302 100 95 95 80 62
JJOE 75 177 105 72 57 44 35 35 26
FO% 106 418 663 306 191 115 40 3t 31
WO+ 22 75 79 57 57 52 49 35 30
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Total LDH Value

NAME preop op-day POD#1 POD#2 POD#3 POD#4 POD#5 POD#6 POD#%7

o] O 39 131 79 72 250 122 145 92 85
O-¢ 92 105 145 138 92 32 30 30 32
9GO 112 105 98 145 164 118 79 92 65
OF 59 39 51 59 39 85 39 39 72

4 0% 80 46 32 39 59 19 46 46 40

7 Odl 52 39 46 72 79 65 52 72 85

2 O¥ 105 131 105 158 98 85 72 33 32

o] O 72 125 105 283 177 72 72 72 98

71 OA 65 72 92 338 124 88 72 39 39
£0n 105 118 105 98 92 118 79 85 M

7 O7) 183 290 303 309 261 184 177 210 17
+03 92 112 155 150 237 217 158 105 171

T 0% 52 453 303 845 448 197 155 270 65
O3 131 138 267 177 243 237 217 204 230

A O 110 270 263 336 342 300 260 270 342

o] O% 85 92 177 120 39 85 19 12 39
ZF0% 46 32 39 39 19 32 39 39 38

U O 19 39 85 39 32 46 39 82 80
Total epk (IU/L)

AE W 5o gl
1500 Haxe $EF 24949 3 F2 59 49
} 7} A9eom Hmsze HyFe vl AFL 4811U/LB
] T 1481U/L CFL 1001U/Lol et A4tz o 4
| Fe 10IU/L Ao A7 BAEL ALE 24AY
. 3UA HuAo =RYch FEF TAAA B4

Fig. 3. Maximal elevations of total serum CPK.

represent standard error of the mean.
rupted line at 100 IU/L represents the upper
limits of normal.

Bars

inter-

2 Rds A (Fig, 4).
ol & ATl A FEAF LU A dubdA 7 5
Zab Bl 4 o) 4L FotEs gl

I. 3 ot

CPKe LDHE =®RA%Rcle Isoenzymeol 99 7t
Qow CPK+ dimer® Mz B9 %o = MM,BB,
MB & Al %go] v, +E€F FALRYH F7}st7]
A st 2 E 72 AW Ao R Fol2e, MM
3Pe F2 FAHZA $Eso du MBYEL4UE B
BEEe Hol 2 Fxsol e,

LDH + Tetramer 8 H¢ Mo 2oz oj4ygni
o] ZAsln], LDH, & 28 %= A7 954 w=A 2
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Total LOH (1U/L)

1,004

110

Fig. 4. Maximal elevations of total serum LDH. Inter-
rupted line at 110 1U/L represents upper limits
of normal.

TERH AAs dFor o] F3e, LDH, + 36 %,
LDH, & 32% LDH,+ 6%, LDH, & 6%¢ &x
£ Relm gleh LDH, & 2 432, 39 F, 4sa
5 ¥¥se¢ 9oy LDH,, LDH,, LDH, 9 23
o EHolA L okslnh

LDH, & #2 EA4 23 o $x5e] don A7
FTA FForRE YTo2 Y43 o] Fie o
23

1980 Wdoll Graeber® $& F34%¢ AYY B=xlo
A FTR 4 dAd g =l 4 CPK ¢ LDH Isoen-
zyme & ¥ 2A Ed A€ CPKE 7343 A%
A4E v #2352 A4AAY 4PHojHoe R 92X
%3 AEFRANEE B HAEL AnAY i
7t 4281U/Lojgl o FH2FRANEL we A&
- 6521U/Lojglan FA44A2A4 JEL 463 1U/L
oldd=. LDHe FAAZA 4 Z=bel 4 & 3% o g
7b 20910/L 2 7% %2 AEFR A AR 4 &
147 1U/L 394 &880 8 o) 4+ 151 1U/L etx
wEsde Ax A4E CPK v 93232149
gl 4 7t ¥ 1200 1U/L, LDHE H4A48aE
A4 743 EL 481 1U/LE Jeld o 198134 Grae-
ber” 3¢ ¥4 423494 LDH, o LDH, 8¢ &

7tele A x4 E¥ 4+ LDH, o] 73 Ax ¢=e LDH,
IDH,, LDH, o] go] S7tsle ol & A ¥Ho] 4
o 4 7t} FEg Isoenzyme ol et 9 kar® F
of &3twl 54 CPK Isoenzyme-& uw cfg
T4 vd] FAH2d 4 713 A5t 320, CPKAA
S TE2AY AW a0 uNy H4 PI
ol 7lalsle], %o 4 CPKe AL 4siA 953
TRl e $Ho 2 Ztagvin Rusld Brow-
nlow®) & %o 230 e+ CPK, (MB) & »
W AZA48el s Srtgs doba kAo Perkoff
€ 1971 Yol ¢FTFFHA A Serum CPKI} 571
Feba pawdtgded CPK, SGOT, SGPT% CPK~
7} £33 S5t SGOT ¢ SGPT+ 9 #Azlgxn
Xastgd e, Munsat®? 5o 23le CPK& A4 283
o) 4 48] %7189 Duchenne Muscular Dystrophy
ol A A4zl 40 MiAR E FoMggn vusigw, 4
BT E AN A W frlele FAY 279, Urldl &
T 7z F7F8ke, SGOT, SGPT, LDH, Aldolose
TE &7dE  3~6d WAde 2R FrAQdn
235t o Warbasse ¥ 5-& 3A o] D C electro-
shock ©o] & 400 watt seconds 7}z =

v LDH,, LDH,, Isoenzymes o] ¥7l8l= &tz
238k Nuttall ® 5£& 1968 1d o) $%%-F0l) Crea-
tine Kinose ¢ GOT % ¥l 3 &8ty A 5%
dle B4 450l A gdnt EFHAe) An A4
T A+ 5430 Ao s o|%e] CPK
s} LDH<« 7zt 2423 4 o4l nlzts] wh-gsle
H4dS ¢ Ad g 1,

AHz2pge] Bug uvke} o] AW CPK v LDH ¢
Ag ¥ Zlsoluzyme & FEAIZ, 28 €44 %,
FHTEd TF, AQEBEY 9%, A A 9
= A Aol A7Fo] BF T4l Fgg 0 A
£ U A=

V. & =

1. CPK& €A% A T8¢4ol Ay w9t
W ANFTET (Bgroup) ol 4 AUdgan F 4= 7 A3
i, A7 9-Fste 2 Isoenzyme & B %oy 5 MM
portionoldx A2 EF 14ALH A5sle £F
3dAL 4dA J4oe FHY= e

2. LDHx A4 <¥ (Agroup) ol 4 A go| T4
27t A53A3 719 Fst Isoenzyme & gt
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LDH, o] LDH, 2v} +¥F 2dx4e 5475 o
Fol vetted AAFL £F 1dANH FE] Al
At % 1A Fdow YU
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