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Abstract

Background & Aims: Excessive bleeding occurs after cardiac surgeries on cardiopulmonary bypass (CPB) due to various nonsurgical causes.
Finding these causes, and correction using appropriate blood product therapy, conventionally routine coagulation tests (RCT) were used, but
recently point of care test Thromboelastography being used. We want to compare different RCT with TEG and their value with postoperative
blood loss for correlation. Methods: This prospective study was done on patients undergoing cardiac surgery on CPB to correlate between
different RCT (PT/INR, aPTT, Fibrinogen level, platelet and Hct) and thromboelstography parameters before heparinization and after reversal
with protamine and their correlation with chest-tube output at 24 hours after surgery. Result: We found most RCT parameters changed
significantly after cardiopulmonary bypass, but only prebypass platelet count and postbypass PT and fibrinogen level were significantly
correlated with the postop blood loss at 24hr. In TEG parameters only MA was changed significantly after bypass but alpha angle and k-time
after bypass was significantly correlated with postop blood loss. Routine lab-based coagulation tests and TEG parameters correlation was found
in both prebypass and postbypass samples except in few pair. Conclusion: In our study different RCT and TEG parameters correlate and PT and
fibrinogen level derangement after bypass and their corresponding part in TEG, k-time and alpha angle correlate significantly with amount of
blood loss, so TEG can be used to guide blood component therapy postoperatively in ICU rather than providing empirically due to non-
availability of routine coagulation test due to long turnaround time.
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Introduction

Excessive bleeding after cardiac surgeries on cardiopulmonary bypass
(CPB) is still a major concern. That contributes to a major extent of
morbidities and mortalities postoperatively[1].

There are many factors considered responsible other than surgical
control of bleeding, like decrease in various coagulation factors, acute
acquired platelet dysfunction, decrease platelet count and fibrinolysis
etc. for bleeding after CPB[1]. During CPB haemodilution, contact of
platelets to artificial surface of CPB circuits, platelet destruction and
sequestration, high dose of heparin and hypothermia trigger
haemostatic disturbances that leads to nonsurgical bleeding[1]. This
suggests inquiring the possible causes of hypo-coagulable state, so
that correction can be made using appropriate blood and blood
product therapy. That will decrease the incidence of excessive
nonsurgical bleeding and will prevent unnecessary re-explorations
without surgical cause.

Conventionally in laboratory, plasma-based tests like prothrombin
time/international normalised ratio (PT/INR), activated partial
thromboplastin time (aPTT), fibrinogen levels along with platelet
counts and in operation theatre activated clotting time (ACT) are
being used after administration of heparin and protamine. The main
drawback of laboratory-based tests is the long time-duration required
to give results, so empirically blood product therapy was being
practiced[2].

After recent advances point of care, viscoelastic in vitro coagulation
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profile testing devices (like Thromboelastograph Hemostasis
Analyzer or TEG®) are being used. They use whole blood as sample
and analyze cellular and plasmatic components interaction in vitro
and give a coagulation profile from clot formation to fibrinolysis in
the form of different parameters (r-time, k-time, a-angle, MA and LY -
30 etc.) within few minutes[2].

There are some studies which states that TEG predicts better who will
bleed[3-5]. While some other studies did not find TEG as a better
predictor of bleeding[6-10]. Metanalysis concluded that TEG remains
invalidated compared to routine coagulation tests and large studies are
needed involving haematology input to confirm so that results can be
extrapolated to all kind of cardiac surgeries[11].

This prospective study was done on 100 patients to determine the
accuracy of routine coagulation tests against thromboelastography for
prediction of hypocoagulable state, to determine the correlation
between different routine coagulation test and thromboelstography
parameters and their correlation with chest tube output at 24 hours in
patients undergoing cardiac surgery on cardiopulmonary bypass.

Methods

Study design: hospital based prospective observational study.

Eligible participants were all adult patients with ASA grade Il and 11
undergoing cardiac surgery on cardiopulmonary bypass whom
anticoagulants and antiplatelets therapy were stopped as per standard
surgery protocol 5 days before surgery and with normal coagulation
profile at the time of surgery with informed and written consent.
Study was conducted in cardiac surgery Operation theatre S.M.S.
Medical College, Jaipur after due permission from institution ethics
committee from April to July 2021.

Standard induction, anaesthetic management and surgical protocols
were followed during cardiac surgeries. Blood samples were collected
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at two time points from central venous catheter after flushing them
with crystalloid and discarding initial few ml of blood (a.) after
internal jugular vein cannulation using central venous catheter before
giving heparin (b.) after CPB weaning and heparin neutralization with
protamine.

Heparin 4mg/kg was given to achieve ACT>400sec after 5 min of
heparin. Extracorporeal circuit were primed with 1700 ml of
crystalloid solution which contains 5000unit heparin before going on
bypass, Perfusion flow rate kept at 2.0 to 2.5L/min/m? (MAP>50-70
mm Hg) with temp of 28°C to 30°C with use of membrane
oxygenation. Myocardial protection was done by cardioplegia. After
completion of intra cardiac repair, rewarming and weaning from CPB
done and residual heparin were neutralized by injection protamine
sulphate (1.5mg x total heparin given) to achieve ACT<120 sec, after
5min second blood sample collected. Collected blood samples
transferred to (a.) Ks EDTA vial for complete blood count (b.) Tri
sodium citrate vial for PT/INR, aPTT and Fibrinogen level (c.)1 mi
non anticoagulated blood in kaolin vial for kaolin activated TEG
using TEG® 5000 Thrombelastograph® Hemostasis Analyzer System
(Haemonetics Corporation U.S.).

Blood sample collected for laboratory tests transferred at room
temperature to lab for routine coagulation test and haematological
parameters (PT/INR, aPTT, Fibrinogen level platelet and complete
blood count).

Blood sample from kaolin vial 360microlitre collected using
micropipette within 5minute for TEG before heparinization and after
weaning from CPB in clear and heparinase cups respectively for
different TEG parameters (r-time, k-time, a-angle and MA).

After completion of surgery, patient shifted to ICU where chest drain
output was recorded hourly as per protocols.

Patients with abnormal r time and MA value grouped into two,
whether FFP and Platelet transfused according to manufacturer
guideline[12] (group A)and empirically (group B).

Sample size

Study included 100 cases at 95%confidence interval and 10%
absolute allowable error to verify the expected 51% accuracy of
Routine coagulation tests against Thromboelastography for detecting
haemostatic abnormalities in cases of cardiac surgery on CPB.

Statistical analysis

For statistical analysis MS Excel 2016 and IBM SPSS version 21.0
(IBM Corporation New Orchard Road Armonk, NY) was used. The
data were expressed in the form of the mean, standard deviation and
range. The correlation between TEG-derived blood clotting
parameters and those from routine coagulation tests were obtained
using correlation analysis. Mean values of Hct, routine coagulation
tests, and TEG parameters in pre and post bypass samples were
compared by using paired t-test. To determine whether routine lab-
based coagulation tests correlate with TEG parameters, regression
analysis and Pearson’s correlation coefficient used. Pearson’s
correlation coefficient was also used to determine significant
correlation between blood loss at 24 h and routine coagulation tests,
as well as TEG parameters. Groups with abnormal r value and MA
post bypass were compared using unpaired t Test for blood loss and
amount of blood transfusion units. P value< 0.05 were used to
consider correlations statistically significant.

Results

Baseline characteristics

Out of 100 patients the mean age of patients undergoing cardiac
surgery was 45.62 +16.57 yrs. The mean Aortic cross clamp time,
mean CPB time and mean chest tube output in 24 hours were 62.86 +
35.71 min, 106+41.95 min. and 432.11+297.87ml (Table 1).

Table 1: Demographics and surgical procedure characteristics of study subjects

Patient demographics

Mean value+ SD (range)

Age (years) 45.62+16.57 (12-82)
Sex (male/ female) 64/36

Height (cm) 161.61+9.53(139-181)
Weight (kg) 51.87+12.63(25-81)
BSA (m2) 1.52+0.22 (1.0-1.98)

Surgical procedures

Mitral valve replacement (MVVR)39
Double valve replacement (DVR)13
Aortic valve replacement (AVR)
ASD closure

TOF repair

CABG

CABG+ASD closure

CABG+ AVR

CABG+DVR

CABG+LA Myxoma
CABG+MVR

EBSTAIN REPAIR

ICR

FONTON REPAIR

LA Myxoma

MVR+TVR

[N

MR P WP ARPRNRERENNMD®O

ACC time (min)

62.86+35.71 (0-168)

CPB time (min)

106.48+41.95 (30-243)

Chest tube output at 24 h (ml)

432.11+297.87(80-1800)

SD: standard deviation, BSA: body surface area, ASD: atrial septal defect, TOF: tetralogy of fallot, CABG: coronary artery bypass grafting, LA:
left atrial, ICR: intracardiac repair, TVR: tricuspid valve repair, ACC: aortic cross clamp, CPB: cardiopulmonary bypass

Hematological parameters (Table 2)

The mean values of baseline CBC parameters were within normal
range. The hematocrit values at baseline was 39.13+8.05%, which
decreased significantly after bypass to reach 31.65+6.10%. The mean

hemoglobin at baseline was 13.12+2.79 g/dl, which decreased

significantly to 10.56+2.04 g/dl after bypass surgery. RBC count at
baseline was 4.8740.56x10'%/I, and post-surgery it decreased
significantly to 4.03+0.48x10'%/l. The platelet count decreased
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significantly from 191.854+56.99x10%I at baseline to 106.96+42.52x
10%1 after surgery. The mean TLC levels at baseline was
7.642.2x10%1, and it increased significantly (p<0.01) to
13.6+3.6x10%I after surgery [Table 2].

Laboratory based coagulation tests parameters [Table 2]
Coagulation tests parameters baseline values (pre -bypass) were
within normal range.

ACT: Activated clotting time pre-bypass value was113.424+22.17sec,
and it increased slightly after bypass to 115.83+15.40sec, this
difference was however not found to be statistically significant
(p=0.44)

PT: Baseline PT value was 15.70+2.18sec and after bypass it
increased significantly (P< 0.01) to 24.11+4.15 sec.

aPTT: Baseline value was 33.78+4.72sec and it increased
significantly (P<0.01) after bypass value to 41.45 +7.64 sec
Fibrinogen

Baseline value was 390.62+132.64mg/dl and after bypass it
decreased to 254.48 +102.49mg/dl, this difference was found to be
statistically significant (P<0.01).

Thromboelastography parameters [Table 2]

R time (or reaction time): Baseline value was 6.65+6.92 min and it
increased post bypass to 7.37+4.46 min. This increase in R time was
however not found to be statistically significant (p=0.43).

k-Time (or clot formation time): time taken from r-time to reach
amplitude of 20mm, measure of clot formation Kkinetics(13,14).
Baseline value was 1.88 + 2.09 min and post bypass value increased
to 1.98+1.12 sec. This difference was also not statistically significant
(p=0.68)

alpha angle: it is angle of trace formed by tangential line drawn to the
curve starting from split point of trace, measures speed of clot
formation(13,14). Baseline value was 65.50+14.0 degrees and post
bypass value decreased slightly to 62.87+11.32. This decrease was
however not found to be statistically significant (p=0.16).

MA (maximum amplitude): it is maximum amplitude reached on
trace and represent maximum clot strength. Baseline value was
77.44+14.0mm, and after bypass MA values decreased significantly
to 70.16+15.59 (p<0.01).

Table 2: Baseline and post bypass complete blood count, coagulation, and thromboelastography parameters

Test After induction After bypass
parameters Mean+ SD Mean +SD P -value
RCT
Hct(N=36-51%) 39.13+8.05 31.65+6.10 P<0.01(S)
ACT (sec) 113.42+22.17 115.83 + 15.40 0.44(NS)
PT(N=11-165ec) 15.70+2.18 2411+ 4.15 P<0.01(S)
aPTT(N=24-36sec) 33.7844.72 41.45 +7.64 P<0.01(S)
Platelet count(N=150-400x10%1) 191.85+56.99 106.96 +42.52 P<0.01(S)
Fibrinogen(N=200-400mg/dl) 390.62+132.64 254.48 +102.49 P<0.01(S)
TEG
r-time(N=4-8min) 6.6516.92 7.37 +£4.46 0.43
k-time(N=0-4min) 1.88+2.09 1.98 +1.12 0.68
a-angle(N=47°-74% 65.50+14.00 62.87 +£11.32 0.16
MA(N=52-72mm) 77.44+14.00 70.16 +15.59 P<0.01(S)

SD: standard

deviation, Hct:

hematocrit, ACT: activated clotting time, PT: prothrombin time, aPTT: activated partial thromboplastin time, S: significant, NS: nonsignificant,

RCT: routine coagulation tests, TEG: thromboelastography.

Correlations of thromboelastography parameters with routine
coagulation tests [Table 3]

Before bypass PT showed moderate positive correlation with r-Time
(r=0.57), however after bypass weak positive correlation was seen
(r=0.28).

Similarly PT showed moderate positive correlation with k-Time
before bypass (r=0.49), however post bypass only weak positive
correlation was seen (r=0.36).

aPTT showed moderate positive correlation with r-Time in pre bypass
sample (r=0.41).

aPTT showed weak positive correlation with k time in post bypass
sample (r=0.25).

Similarly platelet count showed weak positive correlation with MA in
post bypass sample (r=0.26).

Fibrinogen showed weak positive correlation with alpha angle
(r=0.28) and MA (r=0.31) in pre bypass sample.

Table 3: Correlation between thromboelastography parameters and corresponding routine coagulation tests Parameters

Before bypass After bypass

r-value p-value r-value p-value

PT/r-time 0.57 P<0.01(S) 0.28 0.02(S)
PT/k-time 0.49 P<0.01(S) 0.36 P<0.01(S)
aPTT/r-time 0.41 P<0.01(S) 0.19 0.11(NS)

aPTT/k-time 0.22 0.06(NS) 0.25 0.04(S)

Platelet/ MA 0.22 0.06(NS) 0.26 0.03(S)
Fibrinogen/a-angle 0.28 0.02(S) 0.19 0.12(NS)
Fibrinogen/MA 0.31 P<0.01(S) 0.20 0.10(NS)

PT: prothrombin time, aPTT: activated partial thromboplastin time,
MA: maximal amplitude, S: significant, NS: nonsignificant.
Correlation of routine coagulation test and thromboelastography
parameters with postoperative blood loss at 24hour. (Table 4)

In routine coagulation test, Platelet count before bypass showed weak
negative correlation with blood loss at 24hour (r=-0.28), i.e. patients
with lower platelet count had higher blood loss. After bypass,
Fibrinogen level showed weak negative correlation with blood loss at

24hour (r= -0.30) whereas weak positive correlation was seen
between PT and blood loss (r= 0.25) [Figure 1a].

Among TEG parameters alpha angle showed weak negative
correlation (r= -0.34) while k-time showed weak positive correlation
(r=0.29) with blood loss at 24hour. [Figure 1b].

Verma l et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2022; 5(1):333-337

335


http://www.ijhcr.com/

International Journal of Health and Clinical Research, 2022;5(1):333-337

e-ISSN: 2590-3241, p-ISSN: 2590-325X

Table 4: correlation between different pa

rameters and blood loss at24hour (CTO)

Before bypass After bypass
Parameters r-value p-value r-value p-value
CPB Time 0.26 0.03(S)
ACC Time 0.09 0.45(NS)
Hct 0.07 0.59(NS) -0.03 0.78(NS)
ACT 0.11 0.36(NS) 0.09 0.45(NS)
PT 0.03 0.77(NS) 0.25 0.03(S)
aPTT 0.07 0.54(NS) 0.16 0.18(NS)
Platelet -0.28 0.02(S) -0.23 0.06(NS)
Fibrinogen -0.10 0.41(NS) -0.30 0.01(S)
r-time -0.02 0.88(NS) 0.09 0.43(NS)
k-time -0.03 0.77(NS) 0.29 0.01(S)
a-angle -0.07 0.54(NS) -0.34 0.00(S)
MA -0.05 0.66(NS) -0.20 0.10(NS)

Hct: hematocrit, ACT: activated clotting time, PT: prothrombin time, aPTT: activated partial thromboplastin time, S: significant, NS:
nonsignificant, RCT: routine coagulation tests, TEG: thromboelastography, ACC: aortic cross clamp, CPB: cardiopulmonary bypass
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Fig. 1a: statistically significant correlation between 24hr blood loss and RCT post bypass
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Fig. 1b: statistically significant correlation betwee
RCT: routine lab-based coagulation test, TEG: thromboelastography, P
alpha angle, 1: pre bypass sample,2: post bypass sample
Comparison of blood loss amount and blood transfusion units in
both group
In 14 patients post bypass values of either r time or MA or both were
deranged. Out of 14, 6 patients (Group A) were transfused FFP and
platelets according to manufacturer guidelines (12) and remaining 8
patients (Group B) were transfused empirically. Post bypass mean
blood loss at 24hour in group B (523.75+251.28ml) was more than
group A (396.67+156.55ml), the difference was however not
statistically significant (p=0.30). Mean packed red blood cell units
transfused were more in group B (1.54+0.76) than group A
(1.04+0.63), this difference was also not statistically significant

n 24hr blood loss and TEG parameter post bypass
T: Prothrombin time, k-time: kinetic time, FIB: fibrinogen level, alpha:

(p=0.21). No significant difference was seen in mean FFP and Platelet
units transfused (p>0.5).

Discussion

The result of our study showed that among the hematological
parameter Hb, RBC and platelet count decrease because of
hemodilution when the patient taken on bypass and TLC increase
because of blood component come into contact of CPB circuit.

The lab-based coagulation tests showed an increase in PT, aPTT and
decrease in fibrinogen.The TEG parameter showed an increase in r-
time, k-time from baseline and alpha angle decrease post bypass from
baseline and MA showed a decrease in value which was significant.
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Routine coagulation test showed a relation with postop blood loss at
24hour by showing a negative correlation of fibrinogen and a weak
positive correlation between PT and blood loss while among TEG
parameter alpha angle and k time showed a weak negative and weak
positive correlation with blood loss at 24hour. Duration of CPB was
also a significant factor correlated to the blood loss.
Only alpha angle after bypass among the TEG parameters found to be
associated with bleeder.
Due to multifactorial derangement in hemostatic parameters following
cardiopulmonary bypass finding specific diagnosis and therapy to
guide treatment is complex, theoretically thromboelastography
provide more information than RCTs as TEG measure whole clotting
process in vivo from initial fibrin formation to clot lysis while most
RCT are useful only in initial part of coagulation.
PT and aPTT reflect coagulation factors status used in intrinsic,
extrinsic or common pathways of coagulation cascade, fibrinogen
level and platelet count are individual values affecting clot formation
and its strength. While in TEG r time, k time reflect initial part of
coagulation cascade like PT and aPTT and alpha angle related to
fibrinogen activity and MA maximum strength of clot related to
platelets.
In the present study, we found most routine hematological and lab-
based coagulation test parameters changed significantly after
cardiopulmonary bypass. These result findings are similar to Wang et
al.[7], Sharma et al.[15], Welsh et al[16],. But only pre bypass
platelet count and after bypass PT and fibrinogen level were
significantly correlated with the postoperative blood loss amount at 24
hr.In TEG parameters only MA was changed significantly after
bypass but alpha angle and k-time in after bypass sample was
significantly correlated with post op blood loss. After bypass TEG
parameters changes were not consistent in different studies, no
significant change in TEG parameters found by Sharma et al.[15],
and r-time and k-time changes was found by Wang et al[7].
Routine lab-based coagulation tests and TEG parameters correlation
was found in both preoperative and postoperative samples but in few
pair (pre bypass; aPTT/k-time, Platelet/MA, post bypass; aPTT/r-
time, Fibrinogen/a-angle, Fibrinogen/MA) correlation was not
statistically significant. These result findings are similar to Welsby et
al.[4], Sharma et al.[15],Welsh et al.[16], Ozolina et al.[17], a
significant correlation of alpha angle and MA with fibrinogen and
strong correlation between MA and platelet count in postoperative
samples was found by Sharma et al[15]. Most of RCT and TEG
parameters corelation was found by Welsh et al[16]. Contrary to these
and our study, Dorman et al[8]. have shown that there is no
correlation between preoperative and postoperative TEG and RCT
parameters. Narani et al[18]. has reported that it is not possible to
correlate TEG parameters with conventional coagulation profile as
both techniques are different.
Discrepancies in results may be due to the lack of a standardized
technique for TEG, differences in study populations such as cardiac
pathology, CPB technique(machine, prime solution, duration)used,
ongoing antiplatelet therapy, sex, age and the multiple TEG
modifications such as tissue factor, kaolin, or celite activation or plain
and heparinase cups for samples[11,19]. These were limitations in our
study.
Conclusion
In our study different RCT and TEG parameters correlate among
themselves and PT and fibrinogen level derangement after bypass and
their corresponding part in TEG k-time and alpha angle correlate
significantly with amount of blood loss. We conclude that TEG can
be used to guide blood component therapy postoperatively in ICU
rather than providing empirically due to non-availability of routine
coagulation test due to long turnaround time.
References
1. Jimenez Rivera JJ, Iribarren JL, Raya JM, Nassar |, Lorente L,
Perez R, et al. Factors associated with excessive bleeding in
cardiopulmonary bypass patients: a nested case-control study.
2007,
Conflict of interest: Nil, Source of support: Nil

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Shaydakov ME, Sigmon DF, Blebea J. Thromboelastography.
2021;1-10.

Essell JH, Martin TJ, Salinas J, Thompson JM, Smith VC.
Comparison of thromboelastography to bleeding time and
standard coagulation tests in patients after cardiopulmonary
bypass. J Cardiothorac Vasc Anesth. 1993 Aug;7(4):410-5.
Welsby 1J, Jiao K, Ortel TL, Brudney CS, Roche AM, Bennett-
Guerrero E, et al. The Kaolin-Activated Thrombelastograph®
Predicts Bleeding After Cardiac Surgery. J Cardiothorac Vasc
Anesth. 2006 Aug;20(4):531-5.

Spiess BD, Tuman KJ, McCarthy RJ, DeLaria GA, Schillo R,
Ivankovich AD. Thromboelastography as an indicator of post-
cardiopulmonary bypass coagulopathies. J Clin  Monit.
1987;3(1):25-30.

Sharma AD, Al-Achi A, Seccombe JF, Hummel R, Preston M,
Behrend D. Does incorporation of thromboelastography
improve bleeding prediction following adult cardiac surgery?
Blood Coagul Fibrinolysis. 2014;25(6):561-70.

Wang JS, Lin CY, Hung W Te, O’Connor MF, Thisted RA, Lee
BK, et al. Thromboelastogram fails to predict postoperative
hemorrhage in cardiac patients. Ann Thorac Surg. 1992
Mar;53(3):435-9.

Dorman BH, Spinale FG, Bailey MK, Kratz JM, Roy RC.
Identification of patients at risk for excessive blood loss during
coronary artery bypass surgery: Thromboelastograph versus
coagulation screen. Anesth Analg. 1993;76(4):694-700.

GA N, WC O, MH E, PJ S. Coagulation tests predict bleeding
after cardiopulmonary bypass. J Cardiothorac Vasc Anesth.
1997;11(7):815-23.

Ostrowsky J, Foes J, Warchol M, Tsarovsky G, Blay J.
Plateletworks™ platelet function test compared to the
thromboelastograph™ for prediction of postoperative outcomes.
J Extra Corpor Technol. 2004;36(2):149-52.

Ronald A, Dunning J. Can the use of thromboelastography
predict and decrease bleeding and blood and blood product
requirements in adult patients undergoing cardiac surgery?
Interact Cardiovasc Thorac Surg. 2005;4(5):456-63.

Redfern RE, Fleming K, March RL, Bobulski N, Kuehne M,
Chen JT, et al. Thrombelastography-Directed Transfusion in
Cardiac Surgery: Impact on Postoperative Outcomes. Ann
Thorac Surg. 2019;107(5):1313-8.

Verma A, Hemlata. Thromboelastography as a novel
viscoelastic  method for hemostasis monitoring:  Its
methodology, applications, and constraints. Glob J Transfus
Med. 2017;2(1):8.

Curry ANG, Pierce JMT. Conventional and near-patient tests of
coagulation. Contin Educ Anaesthesia, Crit Care Pain.
2007;7(2):45-50.

Sharma S, Kumar S, Tewari P, Pande S, Murari M. Utility of
thromboelastography versus routine coagulation tests for
assessment of hypocoagulable state in patients undergoing
cardiac bypass surgery. Ann Card Anaesth. 2018;21(2):151-7.
Welsh KJ, Padilla A, Dasgupta A, Nguyen AND, Wahed A.
Thromboelastography is a suboptimal test for determination of
the underlying cause of bleeding associated with
cardiopulmonary bypass and may not predict a hypercoagulable
state. Am J Clin Pathol. 2014;142(4):492-7.

Ozolina A, Strike E, Vanags |. The Predictive Value of
Thrombelastography and Routine Coagulation Tests for
Postoperative Blood Loss in Open Heart Surgery. Acta Chir
Latv. 2010 Jan;10(2):34-8.

KK N. Thrombelastography in the perioperative period. Indian J
Anaesth. 2005;49(19):89-95.

Samama CM, Ozier Y. Near-patient testing of haemostasis in

the operating theatre: An approach to appropriate use of blood in
surgery. VVox Sang. 2003;84(4):251-5.

Verma l et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2022; 5(1):333-337

337


http://www.ijhcr.com/

