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=Abstract=
Changes of Serum Troponin—-T Concentrations in
Patients with Open Heart Surgery

Dong Wook Park, M.D. *, Seok Cheol Choi, Ph.D. **, Youn Kyu Kim, M.D. *,
Jong Weon Park, M.D. ***, Kwang Hyun Cho, M.D. *

This study was designed to identify the efficiency of serum troponin-T(s-TnT) level as a
diagnostic indicator for the perioperative myocardial damage with open heart surgery(OHS)
and to compare with the conventional myocardial enzyme sts such as isoenzyme fraction of
creatine kinase(% CK-MB) and isoenzyme ratio of lactate dehydrogenase(LDH;/LDH, ratio).
The study was performed on 30 adult patients who underwent OHS from Jan. 1996 to June
1996 at Inje University Pusan Paik Hospital, and they were divided into two groups accor-
ding to aortic clamping time(ACT) duration : group I(ACT<60 minutes, n=15); group II
(ACT > 60 minutes, n=15). S-TnT, % CK-MB, and LDH;/LDH, ratio were measured in serial
blood samples from all subjected patients. The results were obtained as follows.

1. In both groups, s-TnT -concentrations increased gradually during OHS and elevated
significantly at CPB-10(p<0.001). The peak level was noticed at POD 1 in group I(1.10
+0.19 ng/ml), whereas, at CPB-off in group II(1.88+0.42 ng/ml). The elevated levels
remained until POD 7 in both groups.

2. %CK-MB was risen significantly with the initiation of operations(p<0.001) and the peak
levels were noticed at CPB-off in both groups(7.14*+0.86% in group I, 10.69+1.27% in
group II). Thereafter, these levels returned to normal values at POD 3.

3. There were no significant changes in the values of LDHy/LDH; ratio during and after
OHS compared with the control levels(p>0.05).

4. The serial changes of s-TnT were relatively well correlated with those of changes of %
CK-MB(r=0.64, p<0.05).
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5. The serial s-TnT levels were significantly higher in group II than group I from B-ACR to
POD 1(p<0.05), suggesting that duration of aortic clamping time was a major factor
concerned with perioperative myocardial injury.

In conclusion, measurement of s-TnT is a very useful indicator in assessing the myocardial
cell damage and therefore it is expected that serial checking and evaluation of the s-TnT is
very available for identification of the perioperative myocardial damage and for postoperative

cares in patients with OHS.

(Korean J Thorac Cardiovasc Surg 1998;31:125-33)
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Table 1. Changes of serum troponin-T concentration, % CK-MB and LLDH:i/LDH, ratio in group (ACT<60 minutes)

B2 9
A& X0l dof EH Troponin-T sl sl Mgt 67

Paraniater TnT CK-MB LDH//LDH,

Period ng/ml P-value % P-value

Control 0.04 £ 0.01 - 0.51 £ 0.11 — 0.67 = 0.04 -
Pre-CPB 0.12 £ 0.17 * 251 + 0.33 o 0.62 + 0.06 t
CPB-10 0.20 £ 0.04 * 373 £ 0.27 e 0.57 + 0.04 t
B-ACR 0.30 £ 0.09 * 490 = 0.52 ** 0.58 + 0.04 1
ACR 0.54 £ 0.17 ** 6.71 £ 081 wrx 0.59 = 0.04 1
CPB-off 0.82 = 024 b 7.14 £ 0.86 b 0.64 £ 0.02 i
POD 1 1.10 = 0.19 b 395 £ 041 b 0.67 = 0.01 +
POD 3 091 = 0.23 il 0.66 £ 0.29 T 0.68 * 0.01 1
POD 5§ 0.62 £ 0.18 b 028 £ 0.19 1 0.66 + 0.02 1
POD 7 0.25 = 0.10 * 0.14 *+ 0.11 1 0.71 £ 0.02 1

Data are given mean * standard error(SE).

P-value : difference significance between the control and each sampling data.

* : P < 001

** : P < 0001

¥** P < 0.0001.

¥ : no significance(P > 0.05).

ACT; aortic clamping time.

CPB; cardiopulmonary bypass.

B-ACR; just before aortic-clamping release.
ACR; after aortic-clamping release.

POD; postoperative day.
TnT; serum troponin-T.
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¥4 TnT, CK-MB “j#-&3% LDH/LDH,®| Z} $=x]] A
e sl Bt n| ol MESA AR (repeated
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Table 2. Changes of serum troponin-T concentration, % CK-MB and LDH:/LDH: ratio in group I(ACT > 60 minutes)

Parameter TaT CK-MB LDH//LDH,
Period ng/ml P-value % P-value ratio P-value
Control 0.03 = 0.01 - 0.66 + 0.37 — 0.70 + 0.04 —
Pre-CPB 0.11 £ 0.03 * 503 £ 0.79 o 0.61 = 0.03 ¥
CPB-10 0.18 £ 0.05 * 4.80 * 0.52 i 0.58 £ 0.03 ¥
B-ACR 0.58 £ 0.14 h 7.43 £ 092 i 0.62 = 0.03 t
ACR 1.27 * 0.27 *ax 9.35 £ 1.11 ex 0.63 + 0.02 t
CPB-off 1.88 = 042 il 10.69 + 1.27 e 0.65 £ 0.04 1
POD 1 1.69 £ 0.28 b 584 = 0.64 ** 0.68 = 0.02 t
POD 3 1.12 = 0.24 wwe 0.50 = 0.28 1 0.71 = 0.02 1
POD 5 0.89 = 0.19 b 043 * 0.29 ¥ 0.71 £ 0.03 1
POD 7 048 = 0.18 * 0.39 = 0.28 ¥ 0.74 = 0.03 t

Data are given mean * standard error(SE).
P-value : difference significance between the control and each sampling data.

* : P < 00l

b : P < 0.001.

b : P < 0.0001.

1 : no significance(P > 0.05).

ACT; aortic clamping time.

CPB; cardiopulmonary bypass.
B-ACR; just before aortic-clamping release.

ACR; after aortic-clamping release.

POD; postoperative day.
TnT; serum troponin-T.

<001), di5Y AFAA AF7HA] FA3] SR
A TnT 557} Hx)o 2d3hes A 139 2 «F
190 ¢]91=4](1.10£0.19 ng/ml, p<0.0001), I F2} AH2-al A
943 284 ¢9rH1.88+042 ng/ml, p<0.0001). €% 32
olFolE o F RF 1 T} AA3| AHstE7] ARS8}
2% 79 o] I 72 A% L $£x]7} 025+0.10 ng/ml, O T2}
7% 048+0.18 ngmig o} ox]o] wlsf SA3] f27t
Z7V7}F g tHTable 1, 2).
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o ¥ls] sk E%THp<005). &% 1, 3 X 5U7A] &
T2l 97 Aelzh et 3 76 oAl I o] 1
3t} ou|glA Eekp<0.05, Fig. 1).

2. 52 sEo gH TnT(>1.0 ngm)E 29 32

F Tl 3ol AITHE ¥A TT7} 22 $2(>1.0 ng/ml)
2 34 e 1 29 A% a5 ADAAAR 17,
qE AGAA Afe] 19, A F25 39, €F 14
| 79, &% 394l 43 2232 &F 5990 1% Folgled
vjs, I 29 A$ele 22k Al7]el 39, 79, 107, 119,

2

6%, 5%, 190135 wbA 7 Al7]o] Qlo] I Fo] 1 2 B
% 2Hez uigAl o U3ttkp<005, Hg. 2.

3. CK-MB {2 &2 M3}

CK-MB ##-&2] A7 wsh= 84 TnT Fxof H3}
»REd F 7 BF Aded AF FA
B F HArAoZ Frls|o]
Aed FRAF HnAQ F : 7.14£0.86%, p<0.0001,
I F : 10.6911.27%, p<0.0001)¢] 21 £F 1Yu7}iA] =
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=] 9lcKTable 1, 2).
of Z7te] wlwe] glo] YEAd F : 051+0.11%, I F :
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FARE 108, 5 AAAA 24, 5y AFEAA A
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AR el fem F 2R S Aolrk 93
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CK-MB (%)

) L L L r L L
Control Pre-CPB CPB-10 B-ACR ACR CPB-off POD1 POD3 PODS POD7
L ] L

J
operative time postoperative periods

Fig. 1. The time course of serum troponin-T concentration
in group I(ACT<60 min) & group II(ACT>60 min). The mean
values were significantly higher in group Il than group | at
B-ACR, ACR, CPB-off, POD1 and POD7(x p<0.05).

& Group | £ Group I

@

o Troponin-T {ng/ml) -

2 L L . 1 L . ) .
0O
Contral Pre-CP8 CPB-10 B-ACR ACR CPB-off POD1 POD3 PODs POD?7
L i
operative time

L 1
postoperative periods

Fig. 2. Distribution of high level troponin-T(> 1.0 ng/ml)
patients on each sampling period in group | and Il : The
symbol(O or @) is the patient number having troponin-T of
above 1.0 ng/mi in each group ; Group Il had more its
number than groupl at B-ACR, ACR, CPB-off, and
postoperative periods(x; p<0.05, * p<0.01).
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Fig. 3. The time course of % CK-MB in group (ACT<60
min) & group II(ACT>60 min). The mean values were
significantly higher in group Il than group | at pre-CPB,
CPB-10, CPB-ACR, ACR, CPB-off(x; p<0.05).
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@ } = 0.64
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,?\.D
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Fig. 4. Correlation between serum troponin-T and %

CK~-MB: There is a significant correlation during perioperative
period.
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