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S UMMARY

Serum creatine kinase, MB isoenzyme (CK-=MB) was
measured at 6 hours, Ist day, 3rd and 4th day after surgery
in 25 patients of Atrial Septal Defect who underwent open
heart surgery. All the patients were free from clinically
significant coronary heart disease and all had uncomplicated
post-operative period without significant myocardial damage.
The peak elevation of both total CK and CK-MB was observed
on the Ist post operative day and by 4tthay all the wvalues
had come down to almost baseline level., The peak value for
total CK was 1,108 + 445.,8 I,U/L and for CK-MB it was
64,08 + 33,7 I,U/L. The peak value of total CK was less
than 1,300 I,U/L in 72% of the patients and the peak value
of CK-MB was less than 80 I.U/L in 70% of the patients., This
study shows that elevation of total CK to 1,300 I.U/L and
CK=MB to 80 I.U/L is thé normal rise that can be expected in
patients undergoing open heart surgery with minimal cross-
clamp time and minimal perioperative myocardial damage.
FPurther data are necessarvy to make recomendations about the
enzyme profile of those patients who suffer significant

perioperative myocardial damage.



INTRODUCTION

Patients undergoing cardiac may suffer
peri-operative myocardial infarction which may be
responsible for arryhthmia, heart failure or both

during post-operative period, It i

[

guite often
difficult to diagnose myocardial infarction in open
heart surgery patients, Interpretation of ECG is

nade difficult as the pre-op ECG is often abnormal and

o

enzymes like SGOT, LDH and total CK will be elevated

tc a variable degree due to tissue trauma (1). K=MB
isoenzyme is more specific and sensitive indicator of
myocardial injary (2=3) . The purpose of this present
study is to define the upper limit of normal rise of
total CK and CK-MB In patients Of Atrial Septal Defect
(ASD) whe had undergone open heart surgery with uncompli-

cated post-gperative course.



-3-

. MATERIALS AND METHODS

Twenty five patients undergoing open heart surgery
for ASD closure have been studied, ASD closure was done
under cardio=pulmonary bypass with systemic hypokhermia
to 2696, topical hypothermia for cardiac cooling and
infusion of 4907crystalloid potassium cardioplegic
solution to ensure cardiac arrest during the operation.

All the patients were free of clinically significant
coronary heart disease. Blood samples were taken from
each patient before the operation and after surgery at

4 hours, Ist day. 3rd day and 4th day. Serum was separateﬂ
immediately and was stored at §°C until assay. All the
samples were analysed éither immediately or within 48 g
hours. Total CK was estimated using reagent kits from
Boheringer Manheim Gmbh (4). Measurement of CK-MB was done
according to the immunoinhibition method (5) using

reagents from Santgen Immuno Diégnostics, Hyderabad., This

method is based on the following principles

Creatine phosphate <+ ADP cK Creatine + ATP
ATP + Glucose HK Glucose=6-phospate (G-6=P)+ADP
+ ‘ ‘
G=6-P + NADP NADPH + K* + 6=Phosphogluconate
GPD

CK catalyses the reversible transfer of phosphate group
from creatine phospate to Adencosine diphosphate (ADP) forming
A&enoSine triphospate (ATP). The rate of ATP formation
is measured through two coupled reactions catalysed by

Hexokinase (HK) and Glucose-6-phospate dehydrogenase



(G=6=PD), The rate of reduction of Nictotinamide adenine
dinucleotidephospate (NADP) to NADPH is measured by increase
in asborbance at 340 nm, The rate of change in absorbance

is directly related to the CK=B activity in the specimen.

The normal values for total CK was 24 to 170 I.U/L
in males and 24 to 150 I.U/L in females., For CK-MB,

the normal range was 0 to 18 I.U/L.



RESULTS

There were total 10 males and 15 females in the

age group of 9 to 38 years with mean age of 19.6 + 9.2 years.

All the patients had uncomplicated post-operative
recovery without any significant hemodynamic problems.
None of the patients had post-operative hypotension
requiring inotropic support, low cardiac output and
cerebrovascular accidents, Comparison of pre-op and post-op

ECGs did not reveal any evidence of myocardial infarction,

Total CK was normal in all the patients before
surgery (82,6 + 37.2. 1.U/L). In all the patients
elevation of total CK was observed in the immediate post-op
period. The peak elevation was observed on tﬁ%bzst post-op
days. The maximum elevation was found to be 1,108 + 445,8
I.U/L (Fig=I)., 1In 18 patients, the peak values were below
1,300 I,U/L. In the :emaiﬁing 7 patients, they weﬁe above
1,300 I,U/L, There was decline from the peak on the 3rd
post=op day and by 4th post-op day, they were mildly
elevated above the upper limit of normal range (Fig-I1I).
CK-MB was normal in all the patlents prior to surgery
(9.6 + 6,6 I,U/L), 1In the immediate post-op period,all the
patients had elevation of CK«MB., The maximum value of
of 64 + 33,7 1I,U/L was cbserved on the Ist post-op day
(Fig=III)s 1In 9 patients the peak values were below
80 I.U/L and in the remaining 6 patients, they were above

80 I.U/L. On the 3rd post-op day, the values have declined,



DISCUSSION

operative period after open heart

>

In the post=0
surgery, the diagnosis of myocardial infarction is quite
difficult. FPost mortem stuﬁiss have shown that ECG
greatly underestimates the incidence of myocardial
necrosis in this getting7{3,5)‘ Eventhough serum
total CK is relatively a specifié marker of myocardial
damage, after open heart surgery, it may be elevated due
to skeletal muscle damdage, ventriculotomy or bypass
itself (6-=8), In all our patiamté, total CK was elevated
in the immediate post-op periocd. The other possible
causes for the increase may be due to the manipulation
of chest wall muscles, injury of the heart and due to
manipulation and sewing of atrium (8-9). CK-MB has been

5

found to be specific indicator of myocardial injury in
patients of myocardial infarction unrelated to cardiac
surgery (3, 13). However, its valué in thé diagnosis of
peri-operative infarction following CPB cperations is more
controversial. The mere presence of CK-MB may not suffice

Iy

1l patients undergoing cardiac

&V..A

since it is detected in
surgery (11,12). In the present study, the peak elevation
of both total CK was found to be 1,108 f 445.8 1.U/L

and for CK;ﬁB it was 64.08 + 33.7 I.U/L. Qﬁ the first

post-operative day. - In 72% of patients, the peak total

€K was less than 1,300 I.,U/L. In 76% of patients, the peak

value for CK-MB was less than 80 I.U/L. The cause of

the elevation may be due to ventriculotomy, atriotomy and

minimal myocardial damage due to cardioc-p lﬁ}nary bypass itself
‘ - - ‘ - é

&
(249



Graeber et al (13) have studied CK-MB profile in post-
operative ASD, MVR and CABG patients. They postulated

that elevation of CK-MB of more than 50 I1.U/L on the Ist
and 2nd post-operative samples indicates acute ventricular
injury. Baur et al (14) reported peak elevation of

CK-MB of 20 I.U/L at 5 hours after surgery in a group of
patients of ASD and mitral valve disease. According to
them, higher elevation and delayed and sustained rise of
CK-MB was observed in those patients of CABG with myocardial

infarction.

The extent of increase of total CK and CK-MB after
open heart surgery varies from centre to centre depending
on the efficiency of myocardial preservation, surgical
technique and amount of intra-operative myocardial injury.
It is necessary to define the normal rise in each centre.
Since all our patients of ASD had no evidence of coronary
artery disease and since ail of them had uncomplicated
recovery, total CK of 1,300 I.U/L and CK=-MB of 80 I.U/L is
the minimal increase that can be expected in general, in
patients undergoing open heart surgery ﬁithout“significént
peri-operative myocardial damage, This data will be useful
in the interpretation of the enzyme values in those patients
who suffer from peri-operative myocardial damage, Other
workers also have studied the enzyme profile of the
patients undergoing ASD, MVR and CABG surgery which involves
no VQntriculotomy. Hence, it may be worthwhile studying
patients in whom ventriculotomy is done like V8D closure

and Intracardiac repair for TOF or DCRV where resection of



myocardium is necessary and whether such procedures further
augment the release of CK enzymes, Onlé if such estimation
is done in CABG patients as a routine and compare the
clinical profile of poét—cperative hemodynamics, one can
establish the normal expected rise and differentiate peri-

operative infarctions,
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Appanpri N

TABLE =1

Total CK And CK - MB Values After

Open Heart Surgery

(Iu/L)
Enzyme BaSal 4Hour. :
iy _ Post-op Ist day 3rd day 4th day

Total CK 82.6 113.8 1,108,.08 440,5 198.2

* * i 5 * +

37.2 4169 445.8 281.6 120.2
CK = MB 9.6 42.2 64.08 29.4 8.3

* + * +

6.6 22.2 33.7 18.5 7.5
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