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=Abstract=
Clinical Use of Thromboelastography as Monitor of Coagulopathy
at the Pre and Post-Cardiopulmonary Bypass

Kyung Hoon Kang, M.D. *, Kyoung Hoon Kim, M.D.* Yong Hur, MD. *
Byung Yul Kim, M.D. % Jung Ho Lee, MD. *

Thromboelastography(TEG) enables a global assessment of hemostatic function to be made
from a single blood sample, documenting the interaction of platelets with protein coagulation
cascade from the time of the initial platelet-fibrin interaction, through platelet aggregation,
clot strengthening and fibrin cross linking to eventual clot lysis. Thirty-five patients(mean age
341 12) undergoing open heart surgery from April Ist, 1996 to August 31th, 1996 were
investigated at preoperatively and immediate, one hour, and 24 hours after cessation of
cardiopulmonary bypass using TEG. Comparisons were made between classic hematological
indices and TEG data. There were statistically significant correlation between maximal
amplitude(MA) and platelet count before CPB, activating clotting time(ACT) and TEG date(R
time, K time and a angle) at 24-hour after CPB. The data on the predictive accuracy for
postoperative bleeding at 24-hour after CPB, the TEG was significantly better than ACT(57%)
or the coagulation profiles(43%) as a predictor of postoperative bleeding, with an accuracy
rate of 100%(P=0.0043).

In conclusion, TEG seems to be easy to use, clinically accurate, cost effective and
provides data which can effectively manage a patient’s hemostasis.

(Korean J Thorac Cardiovasc Surg 1997;30:1092-6)
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Table 1. Coagulation test and Thromboelastography data for 35 patients

profile before CPB immediate CPB 1 hour after CPB 24 hours after CPB
Hgb(g/dL) 12.647 146 10.29: 1.97 11,142 1.18
plalelet(lO’x/mm}) 243.00+79.00 102.40 154.26 120.40 -.72.60
PT(% activity) 99.93::22.48 86.16:= 9.58
INR 1.04+ 0.17 1.12+ 0.008
aPTT(s) 30.86+ 3.87 4237+ 3.67
ACT(s) 127.52410.96 147.55+13.72 151.94 % 35.57 137.01 14.32
R time(min) 36.52 +18.21 52.62+29.95 519742795 27.26 7 15.31
K time(min) 13.881 6.04 154.237.62.55 100.69:1 32.70 26.56.. 7.19
MA(mm) 58.09 & 6.03 47.50=14.69 47.134:13.53 58.00- 7.59
a angle(deg) 35.57 £10.69 10.95= 0.54 14.86:412.25 39.43:216.92
A/60min{mm) 4.09 = 3.09

441+ 1.09

CPB: cardiopulmonary bypass

R time: time for initial fibrin formation

K time, a angle: measures of speed of clot strengthening
MA: maximal amplitude

A/60min: amplitude 60 minutes after the maximal amplitude
ACT: activated clotting time

PT: prothrombin time

aPTT: activated partial thromboplastin time

INR: international normalized ratio

Table 2. Pearson coefficiency of correlation for TEG data
and coagulation test before CPB

TEG data ACT PT aPTT platelet
R time 0.0825 0.1398 0.0037 0.1565
K time - 0.0303 0.0344 0.0032 0.0349
a angle 0.1278 0.1545 -0.0699 0.1544
MA 0.0318 - 0.1099 0.0141 0.4364
(p=0.0088)
A/60min 0.0943 0.0234 0.0708 0.1585

Table 3. Pearson coefficiency of correlation for TEG data
and coagulation test at one hour after CPB

TEG data ACT Platelet

R time 0.0585 02712

K time 0.0804 0.1511

a angle —0.0881 —0.1419

MA 0.3316(p=0.0684) 0.3184(p=0.0864)
A/60min —0.0825 0.1607

TEG: thromboelastography

CPB: cardiopulmonary bypass

R time: time for initial fibrin formation

K time, a angle: measures of speed of clot strengthening
MA: maximal amplitude

A/60min: amplitude 60 minutes after the maximal amplitude
ACT: activated clotting time

PT: prothrombin time

aPTT: activated partial thromboplastin time
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TEG: thromboelastography

CPB: cardiopulmonary bypass

R time: time for initial fibrin formation

K time, a angle: measures of speed of clot strengthening
MA: maximal amplitude

A/60min: amplitude 60 minutes after the maximal amplitude
ACT: activated clotting time
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Table 4. Pearson coefficiency of correlation for TEG data
and coagulation tast at 24-hour after CPB

TEG data ACT PT aPTT platelet

R time 0.5465 —0.0199 ~0.1136 —0.0135
(p=0.0017)

K time —-00303 -0.2162 -0.1087 0.1407
(<< 00001)

a angle —04047 0.1342 0.03729 - 0.0569
(p=0 0265)

MA - 03296 0.3128 --0.08780 0.0206
(p=07256) (p=0.08)

A/60min —0.0720 0.2650

TEG: thromboelas:ography

CPB: cardiopulmonary bypass

R time: time for :nitial fibrin formation

K time, a angle: measures of speed of clot strengthening
MA: maximal amplitude

A/60min: amplitude 60 minutes after the maximal amplitude
ACT: activated clotting time

PT: prothrombin time

aPTT: activated partial thromboplastin time
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Table 5. Accuracy of prediction of postoperative bleeding

methods No. correct(%) No. incorect(%)
TEG 35(100) 0( 0

ACT 20( 57) 15(43)
coagulation test 15( 43) 20(57)
slgmflcance p=0.0043

TEG: thromboelastography

ACT: activated clotting time
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