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Changes of Plasma Creatinine Kinase-BB after
Total Circulatory Arrest

Seog Jae Lee, M.D. *, Yong Jin Kim, M.D. **, Oh Gon Kim, M.D. *

Background: Although profound hypothermia with total circulatory arrest(TCA) is a valuable
maneuver in cardiac surgery, its applications have been limited due to serious complications,
especially cerebral damage. In this study, the possible role of creatinine kinase-BB(CK-BB),
an index enzyme of ischemic cerebral damage, was assayed as a parameter for the
assessment of the cerebral complications after TCA. Hemoglobin(Hb), ionized calcium(Ca™™),
and blood glucose levels were also assessed as clinical parameters involved in cerebral
damage. Material and Method: Among patients with congenital heart disease, 18 patients
who had been operated on with TCA were randomly selected and divided into two groups: 6
with acyanotic and 12 with cyanotic heart disease. Arterial blood from each patient was
collected before and after TCA at scheduled times(15 min., 30 min, 1, 2, 4, 8, and 12hr). The
levels of CK-BB, Hb, Ca™, and blood glucose were assessed in each sample. Result: As a
whole, correlation between CK-BB level and blood sampling time after TCA was not
statistically significant. Also, the difference in the level of CK-BB after TCA was not
significant between the acyanotic and cyanotic groups. The levels of Hb and CK-BB
correlated significantly. Conclusion: The results, which showed no correlation between the
alterations in CK-BB level and the TCA duration, suggest that the single assay of the
CK-BB level is not a representative measurement for the assessment of cerebral damage after
TCA. Also, the cyanotic congenital heart disease group is not more vulnerable to cerebral
damage induced by TCA.

(Korean J Thorac Cardiovasc Surg 1998;31:945-51)
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Table 1. Preoperative and intraoperative data of patients

e aah iEﬁm . .
T Cyanouc -

0.6 48 12 16

1 Acyanotlc
2 0.44 12 15 15 Acyanotic
3 0.28 3 50 15 Acyanotic
4 0.2 1 55 13.5 Acyanotic
3 0.4 18 13 142 Acyanotic
6 0.3 5 44 14 Acyanotic
7 0.5 24 20 17 Cyanotic
8 0.23 34 15 Cyanotic
9 0.34 7 41 15 Cyanotic
10 0.28 3 56 15 Cyanotic
11 0.22 05 55 14 Cyanotic
12 0.5 25 34 15 Cyanotic
13 0.3 4 33 13.2 Cyanotic
14 0.46 15 50 14 Cyanotic
15 1.08 192 37 15.7 Cyanotic
16 0.36 6 12 14.9 Cyanotic
17 022 2 52 15.2 Cyanotic
18 0.27 2 57 124 Cyanotic
QVERAG 039 20.5 -38 14.6
SD 0207  44.51 1725 1.07

dojA CK-BBY #< F 7HA9 22 #A8t A4

g3tgict. 2 A7k e) CK-BB¥ % %! CKBBtimed, ¥
SBRA Qg PR Yeldy] $iste] ZA7he] At
CK-BB#el4 €49 CK-BBZS W CKBBDtimes HE
sle] ARGt FAANAE SAS FA packaged: AHE-8}H3
t}.

7+ Aol A Fold WeED FERAANATRY AR
B Pearson correlation coefficient® ©]-§-3}4 GobR kL,
o) AR JpF F2 ARBAE B ATHY st
Al x| EE7e] AATAAE Pearson correlation coefficient2h
Spearman correlation coefficient® Fo}x.gkct.

s AEY aFd JA5Y 2§ WaEd via

e

o444 9

X F A oteld 7tojdlol= BB Wt

=
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Table 2. Comparison of clinical data between two patient
groups

_ Acyanotic group Cyanotic group P-value

BSA(m’) 037 + 0.142 039 * 0239 09626
Age(Mo.) 145 £ 17.58 235 = 5377 0.7427

I+

TCA time(min) 27.0 * 2552 40.1 1455 03244

TCA : Total Circulatory Arrest

Table 3. CK-BB concentration at each sample time

Sample ume (mm) . . o
0 2.88333 5.35573

15 8.44722 11.19860

30 6.61556 6.60032

60 4.01333 5.44633 .
120 3.58333 5.58067
240 1.87222 2.98857
480 0.68333 1.51201
720 0.55556 1.1173

N = 18

4

= A9 B4 FolA AxA, ¢4 A¥F FEAA
AZre wasted 2otk v ASY TE(gowp A HE
HAL 03710142m°% T, A5 TFH(goup By 0.39%
0239m’% EAHe T §oj3 zlo)r} ¢ giriWilcoxon rank
sum test P=09626). = |ATY FEA QAHFA14S5 *
17.58Mo, B:23.46%53.77Mo.) &% A TBAA Az
E(A:31.5100.23min, B:40.17*14.55min)9] ¥]ZAM = FAHH
02 §o& ol WA A Fotrhdd: P=07427, €BA
A A7k P=0.3244)(Table 2).

VA 548 A/ ) AAUNE ek Hetd F
S3AANMTY ABFE 27 15, 30, 60, 120, 240, 480, 720
Ho gL ANFHse CK-BBEEE A9 °l&s
7] CKBBO, CKBB15, CKBB30, CKBB60..5 2 & EA|5+9]
T 2¢RAAA FAZ QT GFE Fol7] Hsto
zte] 2AANA ELBANAY SANE W #HE T3
7}7] CKBBD1S5, CKBBD30... 522 ¥Asn AR{AE
3} cH(Table 3, 4).

|

-

>

HE

*iﬁ;m

- 947 —



S
S=EYX ¥ Faoteld Floldio]= BBel W3}

|
AN

15 30 60 120 240 480 720 {(min.)

Sample time
Fig. 1. Trend of serum CK-BB concentration after post-
total circulatory arrest reperfusion{Acyanotic heart disease
group)

Table 4. Calculated parameter CKBBD at each sample
time

Sample time (min.) Aver. SD.
15 5.56389 12.85570
30 3.73222 9.02177
60 1.13000 5.18159
120 0.70000 5.16618
240 -1.01111 5,21704
480 —2.20000 4.41761
720 —2,32778 5.61257

N =18
CKBBD = CKBBtime - CKBBO
CKBBO : preoperative CKBB level

5 T 247 Fig 1, Fig 29 2
ul olg F AR & Rolw A7y €A
I8 A FeBAAAZ ] Ao
AlZ Pearson correlation coefficient?t Spearman  correlation
coefficient2. Zt7 78t BFoy} FAA 2 Foj3 BA
£ o]z hchP=09682, P=0.8745). ELFAAE AT
A7tz Zb 2 ZEre] AHA] H9A] Pearson correlation
coefficient®} Spearman cormrelation coefficient® Z+7} T3}%it)
P-value 0.05¢)3}ell M $413 #4& F14 shglo} ofd
AR BAH R Fo3A TR AT Al
HAE BolA] dstet 23] HEEY ARAN F¢BA
AAZR QARBAE Rolz Jov BF FAA 94
o] 9o YnE Fx| okotrh(Table 5, 6).
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Fig. 2. Trend of serum CK-BB concentration after post-

total circulatory arrest reperfusion(Cyanotic heart disease

group)

Table 5. Correlation between two parameters and total
circulatory arrest time (Pearson Correlation Coefficients)

parameters correlation coefficient P-value
CKBBI15 -0.07153 0.7779
CKBB30 0.10039 0.6919
CKBB60 -0.02818 0.9116
CKBB120 0.05528 0.8275
CKBB240 -0.28107 0.2585
CKBB480 -0.15575 0.5371
CKBB720 -0.11931 0.6373
CKBBD15 -0.06653 0.7931
CKBBD30 0.06743 0.7904
CKBBD60 -0.04010 0.8745
CKBBD120 0.04921 0.8462
CKBBD240 -0.17141 0.4964
CKBBD480 -0.06559 0.7960
CKBBD720 -0.03342 0.8953

0Eel FA ez JiEE Aot Egvh. CKBB30#H
CKBBD30Ze sl 45d 283 AAFY 21§ Aol #
23t zlo)E HolA 9trhWilcoxon rank sum test, prob >
12}=0.5732, prob > |2/=0.8883).
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Table 6. Correlation between two parameters and total
circulatory arrest time (Spearman Correlation Coefﬂments)

'parame'térs ~ cormrelation coefﬁc1ent P-value
CKBB15 -0.04447 0.8609
CKBB30 -0.23795 0.3417
CKBB60 -0.43295 0.0727
CKBB120 -0.17931 0.4765
CKBB240 -0.32914 0.1823
CKBB480 -0.31318 0.2057
CKBB720 -0.12712 0.6152
CKBBD15 -0.03206 0.8995
CKBBD30 -0.05584 0.8258
CKBBD60 -0.22798 0.3629
CKBBD120 0.03135 0.9017
CKBBD240 -0.11227 0.6574
CKBBD480 -0.06029 0.8122
CKBBD720 0.01040 0.9673
—Jr CKBB30, CKBBD30#9] A##AE AHL

3 2

£ 5 A9

, B, #Ae] HAAL 59 4
AR ek
ARl 5 FAAHS
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Tabie 7. Correlation between clinical parameters and
CKBB30, CKBBD30

Temoorat R= —0.01659 0.10156

al

peratite P-  0.9479 0.6884
028695 0.14865

I

Glucose30 0.2483 0.5561
0.45161 0.19120

Ca++30 0.0599 0.4473
0.57872 0.56436

Jobin3
Hemoglobin30 0.0119 0.0147

R: Correlation Coefficient
P: P-value

2 wlhgAoln] Al AHH
Fu £ AN go 248
Aesie] AR we Fobe) 77}
—s;— Do} o]ojziont obn AYY SlEe

L oﬁ F}‘)‘

s kil
ARozg oun] ol Axsl ol

dEE FHE Y &+ 9,1%-% *l*}ﬁ}@l Z258ANE
£ ZE AFAE AAslgH 1980

AAE Nes B &
AAE Al w2
s A FA=ed SAA
¥ 9G] F Her Hudlo
o] #%71H dAAS ZAxshdrh 19829 TharionF =
AAEY] QAR E Bof o] &7} ekdly HATE F
pil LAME 45%H 5] FApA AAEA
Zo] 9l && R uslgich 19830 o] 22 TreasureSY0]
g gl Asiaty Aoz of &7]9 AL HEHI
ARG T TR} 458 o)L AS &9 A=)
A& Rslgic) 19849l = Fox $7¢] A& F3) 2

— 949 —



A 9
shy

o o =
|"‘> .LL..

X% 2z oteld Flol4oj= BRe| &3}

AALslol A e EHHFE FA gty Yxze Hop
T FAEY e TFE FE5A o) & 2asly
o}, 1986'd O’Connor 5% A& o]43 AHoja A
LEE BEVA] FELEN 1NECY 2E3HAFoE
HAde xR H3lrl dojur] girin Fgsgint
1989 Greeley 5'V& QAN E-E B3 2443 228
A7t HEf{o AelgE sALdE AE F9sgn
Watanabe 522 198947} 1990 ¢ 2 3 ixﬁlﬁ’-%}oﬂﬁ Al
= it 2BA A0 HISH 1'1701' #5 53] 9%
A BF7 Hea
olg|gt g
4

A=) o)
A B2

“

—_

&

F7} o] %9 ﬁ%oﬂi %ﬁ‘fs}ﬂ_ &4k
& Agoln, £3] dfol] F2 Aolg
AR AGE ofelE FA)7) HEd

@% T 9 M A3E

= 1 2)u) oA 1983\ TreasureS
o] AL FEY “M Alii AZ= e} AA] o] AT o]
F 29 x5 s HEAb] 3 ek HZol A
=59k ojd A7%F 1986 RosiE e FLBAAFE A
@45 A °ﬂ % CK- BB—4 iw} —7}%—% iﬂﬂ‘r‘;ﬂ oo
1989\ © =
E L= 01‘—;3 ol Lﬁﬂ*ﬁ zﬁﬂrwi 3l
CK-BBE L9 A 7HE o] 438l 13} slu o] asi= =
Azt FEIAAANL Aolell Fo7 ARAAES xoldn
gtk & dgeFy d44 559 CK-BBEEA] O 9]
& B4V JFE FHEsch 28y o] whEe Al
A o457 FER 8 o) EHo) Led gAHo)

i
9

o
01
A1 E
o Az oln)
=
R

Ml 3L oX

ohie el

=

o)

°1

A, SR SRS 45

2esich wehy ﬂrow

& e} gz g 4 aAaUr i

AL Aoz AT oF 3

27} 2477 92 ol
B

o
_5‘:.
:{o

ofo
-,

E 2 ATFAAE G4 AT, ARFA HAA 2
Tl TUsA] obE Aol Akt o] 23} ZEE TIHF
3 A

=4
2 7HAY A HeES 4 ARG 28y 84
T%7} CK-BBEE 9 93 A9TAE 29l 9
FES #IT BAT 2olx Yok A2 FEs}
=3A

CK-BBEX 9 A#AAAE Holx= Ao E£IAARF Zo
AAHA dao Ax7stel] <3 dFAAee AA &4
< Eol Aol A7 £x glon} ol FMof st o

9517
1998;31:945-51

T AT %i“’i ol

-+
rir
g f‘-ﬂa
o,
E
>
2
N g

A
2 ofe
2

3o o Byorlr

o
-

o
.Ji
iz,
rsL'
i
24
¢
lo
2 o
e
o
o,
N

X,
A
X,
o>
o3l
>,
ok

A 18%E ez AAEA ZAAL

ol >
¢
o, M
XN
il
>
o
)

aft >
fac
o
¥
Q
8
§

&
2
g
lo ol
e
tfot
1% od

ri
2
e
o8
2
wt o
S

—

2o B b P = 2 AL ofy
e
oX,
>,
>,
=
X
of
X,
]
lo
t
Fo
1o
<
e
2
i
WL
rie

> JW‘
oX,
0.

i 2o
32 |o
£
=2
rJ
Hu
)
R
o
2
e
oX,
<k
28
L
N,
o3l
ox
&)
rJ

=
o,
>
>,
r "
p
5<)
3
3
ofX

)
rlo ofn

oN oxt o L rlo

S
oft
“r
]
o,
>
o
i
b
>,
=2
e
ol
ol
b
N
>
(o]
s
X,
[o]

a<X
o gl
i e
ek £

o >4 o -
R
1o

o B
o 2
Y oo
A )
S
>,
)
(=3
i
b
o3
2
£
=2
=
3]
2
o
[
b

1. Drew CE, Keen G, Benazon DB. Profound hypothermia.
Lancet 1959;1:745-7.

2. Drew CE, Anderson IM. Profound hypothermia in cardiac
surgery. Report of three cases. Lancet 1959;1:748-50.

3. Rossi R, Ekroth R, Lincoln, et al. Detection of cerebral
injury after total circulatory arrest and profound
hypothermia by estimation of specific creatinie kinase
isoenzyme levels using monocional antibody technique. Am
J Cardiol 1986;58:1236-41.

4. Gollan F, Phillips RJ, Grace JT, Jones RM. Open left
heart surgery in dogs during hypothermic asystole with
and without extracoporeal circulation. J Thorac Cardiovasc
Surg 1955;30:626-30.

5. Brunberg JA, Reilly EL, Doty DB. Central nervous system

- 950 —



214
1998;31:945-51

consequences in infants of cardiac surgery using deep

hypothermia and circulatory arrest. Circulation 1974;49

o)A 9
3alofelH Flo|uo|= BBY 5}

Ok

SN F

flow rate during profound hypothermic cardiopulmonary
bypass. 1 Thorac Cardiovasc Surg 1984;87:658-664.

and 5O(suppl II): II-60-8. 10. O’Connor JV, Wilding T, Farmer P, et al. The protective

6. Norwood W, Norwood C, Castaneda A. Cerebral anoxia: effect of profound hypothermia on the canine central
Effect of deep hypothermia and pH. Surgery 1979;86: nervous system during one hour of circulatory arrest. Ann
203-9. Thorac Surg 1986;41:255-9.

7. Tharion J, Thonson DC, Celemajer JM, et al. Profound 11. Greeley W, Ungerleider R, Smith R, et al. The effect of
hypothermia with circulatory arrest; Nine years' clinical deep hypothermic cardiopulmonary bypass and total
experience. ] Thorac Cardiovasc Surg 1982;84:66-72. circulatory arrest on cerebral blood flow in infants and

8. Treasure T, Naftel DC, Cogner KA, et al. The effect of children. J Thorac Cardiovasc Surg 1989;97:737-45.
hypothermic circulatory arrest time on cerebral function, 12. Watanabe T, Orita H, Kobayashi M, et al. Brain tissue
morphology, and biochemistry. J Thorac Cardiovasc Surg pH, oxygen tension, and carbon dioxide tension in
1983;86:761-70. profoundly  hypothermic cardiopulmonary bypass I ]

9. Fox LS, Blackstone EH, Kirklin JW, et al. Relationship of Thorac Cardiovasc Surg 1989;97:396-401.
brain blood flow and oxygen consumption to perfusion

=AREF=

NAEA BT s F8 Dol H&AS FA8LE 2 ARl ARHT Yot ol
MEe BAo] 588 AR2A ¥ 684 &4 Bo@ Hael Teobed solvel= BBCK-BB)
o 84S Anstn HEAd] %S vHE AAES :‘v‘i—@,% A =3t

FEHRAAE o3t AMAEE AT 1879 HAE PALE 35t o]EL T4l vRAFTH A7)
St AAY 47403 el A R e shdeh % GAAA AERAA 2 F 1,
30, 60, 120, 240, 480, 7200 FHH& MA3te] CK-BBEHE SAIAL o]9h FAlol L ¥E, o]
23 EE, UUF 5 SAss,

FEIAA AT} CK- ﬂ FAALE FoAt BAS Relt: APALL & & o & F¢8A
AR FAE A JFgFE £017] HAste 747 EAAAA FLJAANAY SAXE W G 781
7+7) CKBBDIS, CKBBD30 FHAAE PRy A F T AABAE RolA o4

‘: o7 }LI,_/\]S 3 A
ske}. CKBB30%} CKBBD30§k—— ] A=
CK-BBxx 9 844 x> $93 AddAagE

= R b Y

gl Aol elgk K- BB—“E_«] ARE fi&ﬂﬂ/\lﬂﬂr

HABFO) F4BAA A Hegel wFAZTY YRBT

o) WA} ool HAHAT B A
alal o AL de Aoz A

‘O
25,
ZAE0f: 1. = otEld Fholdlo] = BB
2. AR L
3. 38
4 W &4

- 951 —



