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Coagulation and transfusion management in patients undergoing liver transplantation is
challenging. Proper perioperative monitoring of hemostasis is essential to predict the risk of
bleeding during surgery, to detect potential causes of hemorrhage in time, and to guide he-
mostatic therapy. The value of conventional coagulation test is questionable in the acute
perioperative setting due to their long turnaround time and the inability to adequately reflect
the complex changes in hemostasis in patients with liver disease. Viscoelastic coagulation
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Fig. 1. Viscoelastic coagulation test using whole blood. MCF: maximum clot firmness, CFT: clot formation time, CT: clotting time, R: reaction

time, MA: maximum amplitude.
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Table 1. Description of ROTEM & TEG Assays
Test Description
ROTEM
NATEM Native whole blood sample analyzed following only recalcification
Impractical for clinical use given long CFT time
EXTEM Tissue factor activation: reagent contains tissue factor as an activator and provides information similar to
that of the PT
APTEM Contains aprotinin for inhibiting fibrinolysis; used in conjunction with EXTEM reagent and compared to
EXTEM analysis to assess fibrinolysis
FIBTEM Utilizes cytochalasin D, an actin polymerization inhibitor to exclude the platelet contribution
When compared to EXTEM analysis, allows qualitative analysis of the fibrinogen contribution to clot
strength
INTEM Contact activation: Reagent contains phospholipid and ellagic acid as activators and provides informa-
tion similar to that of the aPTT
HEPTEM Contains lyophilized heparinase for neutralizing unfractionated heparin; used in conjunction with INTEM
reagent and compared to ITEM analysis to assess heparin effect
TEG
Kaolin An intrinsic pathway activated assay identifies underlying hemostatic characteristics and risk of bleeding
or thrombosis
Kaolin with hepari- Eliminates the effect of heparin in the test sample, and used in conjunction with Kaolin assess the pres-
nase ence of systemic heparin

Rapid TEG™
coagulation properties

Functional fibrinogen
clot strength.

An intrinsic and extrinsic pathway activated assay speeds the coagulation process to more rapidly assess

Used in conjunction with Kaolin or Rapid TEG assess relative contribution of platelets and fibrin to overall

CFT: clot formation time, PT: prothrombin time, aPTT: activated partial prothrombin time.
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Sample data: Normal range:
15.2 min 4-8
K 5.8 min 0-4
Angle 32.3 deg 47-74
MA 39.4 mm 54-72
PMA 1.0
G 3.2K d/sc 6.0 K-13.2 K
EPL 0.0 % 0-15
A 41.6 mm
Cl -12.6 -3-3
LY30 0.0 % 0-8
A30 394 mm
CL30 100.0 % 92-100
AB0 38.7 mm
CL60 100.0 % 85-100
LY60 0.0 % 0-15
CLT 33.7 min
TPI 5.6 [sec 32-527
T™MA 42.4 min
E 65.0 d/sc 120-264
SP 13.1 min
LTE >3h min
Sample data: Normal range:
4.5 min 4-8
K 3.8 min 0-4
Angle 52.6 deg 47-74
MA 37.4 mm 54-72
PMA 1.0
G 3.0K d/sc 6.0K-13.2 K
EPL 34.1 % 0-15
A 6.3 mm
Cl -3.6 -3-3
LY30 34.1 % 0-8
A30 6.6 mm
CL30 17.6 % 92-100
AB0 6.3 mm
CL60 16.8 % 85-100
LY60 34.2 % 0-15
CLT 31.1 min
TPI 7.8 [sec 32-527
T™MA 20.2 min
E 59.7 dfsc 120-264
SP 4.0 min
LTE 33.6 min

Fig. 2. Examples of thromboelastography during liver transplantation. (A) Preanhepatic phase. (B) Anhepatic phase. (C) Five minutes after
reperfusion. (D) Neohepatic phase. R: reaction time, MA: maximum amplitude (Continued to the next page).
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Sample data:
10.7 min 4-8
K 13.5 min 0-4
Angle 23.0 deg 47-74
MA 20.4 mm 54-72
PMA 1.0
G 1.3 K d/sc 6.0K-13.2K
EPL 65.7 % 0-15
A 0.6 mm
Cl -15.6 -3-3
: N LY30 65.7 % 0-8
benclalenndadd ol d D - A30 0_6 mm
CL30 2.9 % 92-100
AB0 0.6 mm
CL60 29 % 85-100
LY60 62.3 % 0-15
CLT 20.2 min
TPI 0.9 [sec 32-527
T™MA 24.7 min
E 25.6 d/sc 120-264
SP 8.9 min
LTE 20.2 min
Sample data:
9.8 min 4-8
K 1.7 min 0-4
Angle 66.1 deg 47-74
MA 57.1 mm 54-72
PMA 0.0
G 6.6 K d/sc 6.0K-13.2 K
EPL 0.0 % 0-15
A 60.1 mm
Cl -2.8 -3-3
LY30 0.0 % 0-8
A30 57.1 mm
CL30 100.0 % 92-100
AB0 57.1 mm
CL60 100.0 % 85-100
LY60 0.0 % 0-15
CLT 30.8 min
TPI 39.9 [sec 32-527
T™MA 34.4 min
E 133.0 d/sc 120-264
SP 9.3 min
LTE >3h min

Fig. 2. (Continued from the previous page).

6 www.anesth-pain-med.org



2012% of o] ZIREFHT} H =2 TEG
ot 28 Z7HI7IAE %9 *E}% T A3t AREY| =
SFTH31]. 7hol4] =& Folle S HAMS o8] A nEQ W
skZo| 37| 5L, ZF Aol HEEE TEEFE Alo|d
AT Yoy YA =7t A YFa1[32], ATE
FEEZOo| theFoto] o gt 7HA] WHo| %%J‘éPEm 22 W7
olftt. T Fa5H 1 E|ojof sh= 7o) %
o] 3 2= A4 Hat FAE u|ehr] o]
ojdthy A G Fofetal MekEl= Ao ofyehs Holot.
3 $AE Yolus A3t £83 2 2EE A2 olEa
A AA FAE 71ECE DREZS WET|E offth 53] 7t
o] 4] rgzof| A9} Zro] g1 AE7F FA 5] Wohs AZolA= A
AP Aol whEbA Tt HAohe A2 AEsHA] g1 YA A
g3 3go] "oy, 7ol 4] thiAre] A S

r
é
o)
i
el
1o
ook
9 d

48 )29 Fekgicutoff value)ol A4 43 F3L '89] ol
QW% A A ATl ot X2 AHe BAEstch A
2 6 gasjEcH14l

71014 S0l L P o] HAEE we Als
UrehdthFig, 2). 7 SAMEE Uehs BEAel AAL A3t o
e B, B7RA7l0ls Wl 3 Qlxjel Wawe] Aol
71% Asi7k Ealch. wakAl R, CT7 AET MA, MCFZko]
Aol T FHeA U AL Holk A9t Het. 44

Z71°= 83 AAl WY AJE A= w2, ol FApofA]
T TAARQl a1 AAF Ao 2= ST1 Aofj7} Alst Ao g A}
7h et vk Hebg AL WY e 2 esto] o
HHQl ATE Bol21, s%0] APHUA $3 Foj7} otk
o o]2g AAIoR HrgsiZEet web & 27] 149l
S3 A BIIHS ol g 5 Ao BA AT B A
5@9] 7154o] glout ek $T HAPES HETFOEA of
2 0k 5 9T, A7) B4 5ol Rt A7)0 Alds] AT
= glot F710] SolAd o] 3al Aol Fgol AlstE L,

E]J.,H

tPAS] A A7} o] FofA]A] gkot e} AHfar &5 A7 22
% 9lom& 1130, LIGO, LY30, LYGO 27} QF4ko] uhystALy
AstElE S Bt ol PHFAES AA|(tranexamic
acid)®] A A3 2oz Z8o] AsjEl AL up|et 2 9T}, E

5| B7H7] ¥ ATH A FoE tPASF PAI-1 71, al-
pha-2-antiplasmin ZJ’Z;:, 3] ZrolA o St eF
rin-like substances) 49| fYo& 9o nE 331 ZJoff oF
gol A5}t of L}E}L}‘:} [33- 35 —3—?:1’3—412 S Aol Hol

L Aol 2 5

1i- OO

mlo

www.anesth-pain-med.org

HAF Aol = Hrg o] WEpdT. gef o] Al7]o e &
AL HAF Aol o] HolA] gAY Adekd &L ol e

HQIThY, Yyl o L o1g7]Ql A7l Slol % Thek Yo 7}
542 @50 Folof sr ol4l5l ko] 7% ol e AHE 1
#fafolof g}

2719] A]Z]—Hﬂ ol
9 = Aol olw] sw
39 83 Bo} AT 94 A 2 5850 I3
se} 2o, 28 $i%o] 2 1hol4] S0l ME o] e ‘Q*de
omusEAoR g §851 B8E 5 Ut Foz F o
B A7E £9 7ro]4] SolH BETHE 84 ol e

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article

was reported.

ORCID

Sun Young Park, https://orcid.org/0000-0003-2588-3324

REFERENCES

. Miki C, Iriyama K, Gunson BK, Mayer AD, Buckels JA, McMas-

ter P. Influence of intraoperative blood loss on plasma levels of

—

cytokines and endotoxin and subsequent graft liver function.
Arch Surg 1997; 132: 136-41.

2. Abdel-Wahab O], Healy B, Dzik WH. Effect of fresh-frozen plas-
ma transfusion on prothrombin time and bleeding in patients
with mild coagulation abnormalities. Transfusion 2006; 46:
1279-85.

3. Chowdary P, Saayman AG, Paulus U, Findlay GP, Collins PW. Ef-
ficacy of standard dose and 30 ml/kg fresh frozen plasma in
correcting laboratory parameters of haemostasis in critically ill
patients. Br ] Haematol 2004; 125: 69-73.

4. Plotkin AJ, Wade CE, Jenkins DH, Smith KA, Noe JC, Park MS, et
al. A reduction in clot formation rate and strength assessed by
thrombelastography is indicative of transfusion requirements
in patients with penetrating injuries. ] Trauma 2008; 64(2 Sup-
pl): S64-8.

5. Fries D, Innerhofer P, Schobersberger W. Time for changing co-


https://doi.org/10.1001/archsurg.1997.01430260034006
https://doi.org/10.1001/archsurg.1997.01430260034006
https://doi.org/10.1001/archsurg.1997.01430260034006
https://doi.org/10.1001/archsurg.1997.01430260034006
https://doi.org/10.1111/j.1537-2995.2006.00891.x
https://doi.org/10.1111/j.1537-2995.2006.00891.x
https://doi.org/10.1111/j.1537-2995.2006.00891.x
https://doi.org/10.1111/j.1537-2995.2006.00891.x
https://doi.org/10.1111/j.1365-2141.2004.04868.x
https://doi.org/10.1111/j.1365-2141.2004.04868.x
https://doi.org/10.1111/j.1365-2141.2004.04868.x
https://doi.org/10.1111/j.1365-2141.2004.04868.x
https://doi.org/10.1097/TA.0b013e318160772d
https://doi.org/10.1097/TA.0b013e318160772d
https://doi.org/10.1097/TA.0b013e318160772d
https://doi.org/10.1097/TA.0b013e318160772d
https://doi.org/10.1097/ACO.0b013e32832678d9

Anesth Pain Med Vol.

15 No. 2

o

=)

10.

11.

12.

13.

14.

15.

16.

17.

18.

agulation management in trauma-related massive bleeding.
Curr Opin Anaesthesiol 2009; 22: 267-74.

Johansson P, Stissing T, Bochsen L, Ostrowski SR. Thrombelas-
tography and tromboelastometry in assessing coagulopathy in

trauma. Scand ] Trauma Resusc Emerg Med 2009; 17: 45.

. Kim GS. Thromboelastography. Korean ] Anesthesiol 2004; 47:

297-304.

. Mallett SV. Clinical utility of viscoelastic tests of coagulation

(TEG/ROTEM) in patients with liver disease and during liver
transplantation. Semin Thromb Hemost 2015; 41: 527-37.

. Findlay JY, Rettke SR. Poor prediction of blood transfusion re-

quirements in adult liver transplantations from preoperative
variables. J Clin Anesth 2000; 12: 319-23.

Massicotte L, Beaulieu D, Roy JD, Marleau D, Vandenbroucke E
Dagenais M, et al. MELD score and blood product require-
ments during liver transplantation: no link. Transplantation
2009; 87: 1689-94.

Watson GA, Sperry JL, Rosengart MR, Minei JP, Harbrecht BG,
Moore EE, et al. Inflammation and Host Response to Injury In-
vestigators. Fresh frozen plasma is independently associated
with a higher risk of multiple organ failure and acute respiratory
distress syndrome. ] Trauma 2009; 67: 221-7.

Davenport R, Manson ], De’Ath H, Platton S, Coates A, Allard S,
et al. Functional definition and characterization of acute trau-
matic coagulopathy. Crit Care Med 2011; 39: 2652-8.

Woolley T, Midwinter M, Spencer P, Watts S, Doran C, Kirkman
E. Utility of interim ROTEM" values of clot strength, A5 and A10,
in predicting final assessment of coagulation status in severely
injured battle patients. Injury 2013; 44: 593-9.

Fayed N, Mourad W, Yassen K, Gorlinger K. Preoperative throm-
boelastometry as a predictor of transfusion requirements
during adult living donor liver transplantation. Transfus Med
Hemother 2015; 42: 99-108.

Jeong SM, Song JG, Seo H, Choi JH, Jang DM, Hwang GS. Quan-
tification of both platelet count and fibrinogen concentration
using maximal clot firmness of thromboelastometry during liv-
er transplantation. Transplant Proc 2015; 47: 1890-5.

Song ]G, Jeong SM, Jun IG, Lee HM, Hwang GS. Five-minute pa-
rameter of thromboelastometry is sufficient to detect thrombo-
cytopenia and hypofibrinogenaemia in patients undergoing
liver transplantation. Br ] Anaesth 2014; 112: 290-7.

Dotsch TM, Dirkmann D, Bezinover D, Hartmann M, Treck-
mann JW, Paul A, et al. Assessment of standard laboratory tests
and rotational thromboelastometry for the prediction of post-
operative bleeding in liver transplantation. Br ] Anaesth 2017;
119: 402-10.

Kang YG, Martin DJ, Marquez J, Lewis JH, Bontempo FA, Shaw
BW Jy, et al. Intraoperative changes in blood coagulation and

thrombelastographic monitoring in liver transplantation.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Anesth Analg 1985; 64: 888-96.

Wang SC, Shieh JE, Chang KY, Chu YC, Liu CS, Loong CC, et al.
Thromboelastography-guided transfusion decreases intraoper-
ative blood transfusion during orthotopic liver transplantation:
randomized clinical trial. Transplant Proc 2010; 42: 2590-3.
Trzebicki J, Flakiewicz E, Kosieradzki M, Blaszczyk B, Kotacz M,
Jureczko L, et al. The use of thromboelastometry in the assess-
ment of hemostasis during orthotopic liver transplantation re-
duces the demand for blood products. Ann Transplant 2010; 15:
19-24.

Dabbagh O, Oza A, Prakash S, Sunna R, Saettele TM. Coagulop-
athy does not protect against venous thromboembolism in hos-
pitalized patients with chronic liver disease. Chest 2010; 137:
1145-9.

Raveh'Y, Souki E Livingstone J, Beduschi T, Vianna R, Rodriguez
Y, et al. Fibrinolytic shutdown is associated with intraoperative
thrombosis and hemorrhage during visceral transplant. Semin
Cardiothorac Vasc Anesth 2019; 23: 300-8.

Krzanicki D, Sugavanam A, Mallett S. Intraoperative hypercoag-
ulability during liver transplantation as demonstrated by
thromboelastography. Liver Transpl 2013; 19: 852-61.

Warnaar N, Molenaar IQ, Colquhoun SD, Slooff MJ, Sherwani S,
de Wolf AM, et al. Intraoperative pulmonary embolism and int-
racardiac thrombosis complicating liver transplantation: a sys-
tematic review. ] Thromb Haemost 2008; 6: 297-302.

McCrath DJ, Cerboni E, Frumento RJ, Hirsh AL, Bennett-Guer-
rero E. Thromboelastography maximum amplitude predicts
postoperative thrombotic complications including myocardial
infarction. Anesth Analg 2005; 100: 1576-83.

Hincker A, Feit ], Sladen RN, Wagener G. Rotational throm-
boelastometry predicts thromboembolic complications after
major non-cardiac surgery. Crit Care 2014; 18: 549.

Roullet S, Freyburger G, Cruc M, Quinart A, Stecken L, Audy M,
et al. Management of bleeding and transfusion during liver
transplantation before and after the introduction of a rotational
thromboelastometry-based algorithm. Liver Transpl 2015; 21:
169-79.

Koo BN, Kwon MA, Kim SH, Kim JY, Moon Y], Park SY, et al. Ko-
rean clinical practice guideline for perioperative red blood cell
transfusion from Korean Society of Anesthesiologists. Korean ]
Anesthesiol 2019; 72: 91-118.

American Society of Anesthesiologists Task Force on Periopera-
tive Blood Management. Practice guidelines for perioperative
blood management: an updated report by the American Soci-
ety of Anesthesiologists Task Force on Perioperative Blood
Management. Anesthesiology 2015; 122: 241-75.
Kozek-Langenecker SA, Afshari A, Albaladejo P, Santullano CA,
De Robertis E, Filipescu DC, et al. Management of severe

perioperative bleeding: guidelines from the European Society

www.anesth-pain-med.org


https://doi.org/10.1097/ACO.0b013e32832678d9
https://doi.org/10.1097/ACO.0b013e32832678d9
https://doi.org/10.1186/1757-7241-17-45
https://doi.org/10.1186/1757-7241-17-45
https://doi.org/10.1186/1757-7241-17-45
https://doi.org/10.4097/kjae.2004.47.3.297
https://doi.org/10.4097/kjae.2004.47.3.297
https://doi.org/10.1055/s-0035-1550434
https://doi.org/10.1055/s-0035-1550434
https://doi.org/10.1055/s-0035-1550434
https://doi.org/10.1016/S0952-8180(00)00162-8
https://doi.org/10.1016/S0952-8180(00)00162-8
https://doi.org/10.1016/S0952-8180(00)00162-8
https://doi.org/10.1097/TP.0b013e3181a5e5f1
https://doi.org/10.1097/TP.0b013e3181a5e5f1
https://doi.org/10.1097/TP.0b013e3181a5e5f1
https://doi.org/10.1097/TP.0b013e3181a5e5f1
https://doi.org/10.1097/TA.0b013e3181ad5957
https://doi.org/10.1097/TA.0b013e3181ad5957
https://doi.org/10.1097/TA.0b013e3181ad5957
https://doi.org/10.1097/TA.0b013e3181ad5957
https://doi.org/10.1097/CCM.0b013e3182281af5
https://doi.org/10.1097/CCM.0b013e3182281af5
https://doi.org/10.1097/CCM.0b013e3182281af5
https://doi.org/10.1016/j.injury.2012.03.018
https://doi.org/10.1016/j.injury.2012.03.018
https://doi.org/10.1016/j.injury.2012.03.018
https://doi.org/10.1016/j.injury.2012.03.018
https://doi.org/10.1159/000381733
https://doi.org/10.1159/000381733
https://doi.org/10.1159/000381733
https://doi.org/10.1159/000381733
https://doi.org/10.1016/j.transproceed.2015.02.019
https://doi.org/10.1016/j.transproceed.2015.02.019
https://doi.org/10.1016/j.transproceed.2015.02.019
https://doi.org/10.1016/j.transproceed.2015.02.019
https://doi.org/10.1093/bja/aet325
https://doi.org/10.1093/bja/aet325
https://doi.org/10.1093/bja/aet325
https://doi.org/10.1093/bja/aet325
https://doi.org/10.1093/bja/aex122
https://doi.org/10.1093/bja/aex122
https://doi.org/10.1093/bja/aex122
https://doi.org/10.1093/bja/aex122
https://doi.org/10.1213/00000539-198509000-00008
https://doi.org/10.1213/00000539-198509000-00008
https://doi.org/10.1213/00000539-198509000-00008
https://doi.org/10.1213/00000539-198509000-00008
https://doi.org/10.1016/j.transproceed.2010.05.144
https://doi.org/10.1016/j.transproceed.2010.05.144
https://doi.org/10.1016/j.transproceed.2010.05.144
https://doi.org/10.1016/j.transproceed.2010.05.144
https://doi.org/10.1378/chest.09-2177
https://doi.org/10.1378/chest.09-2177
https://doi.org/10.1378/chest.09-2177
https://doi.org/10.1378/chest.09-2177
https://doi.org/10.1177/1089253219848441
https://doi.org/10.1177/1089253219848441
https://doi.org/10.1177/1089253219848441
https://doi.org/10.1177/1089253219848441
https://doi.org/10.1002/lt.23668
https://doi.org/10.1002/lt.23668
https://doi.org/10.1002/lt.23668
https://doi.org/10.1111/j.1538-7836.2008.02831.x
https://doi.org/10.1111/j.1538-7836.2008.02831.x
https://doi.org/10.1111/j.1538-7836.2008.02831.x
https://doi.org/10.1111/j.1538-7836.2008.02831.x
https://doi.org/10.1213/01.ANE.0000155290.86795.12
https://doi.org/10.1213/01.ANE.0000155290.86795.12
https://doi.org/10.1213/01.ANE.0000155290.86795.12
https://doi.org/10.1213/01.ANE.0000155290.86795.12
https://doi.org/10.1186/s13054-014-0549-2
https://doi.org/10.1186/s13054-014-0549-2
https://doi.org/10.1186/s13054-014-0549-2
https://doi.org/10.1002/lt.24030
https://doi.org/10.1002/lt.24030
https://doi.org/10.1002/lt.24030
https://doi.org/10.1002/lt.24030
https://doi.org/10.4097/kja.d.18.00322
https://doi.org/10.4097/kja.d.18.00322
https://doi.org/10.4097/kja.d.18.00322
https://doi.org/10.4097/kja.d.18.00322
https://doi.org/10.1097/ALN.0000000000000463
https://doi.org/10.1097/ALN.0000000000000463
https://doi.org/10.1097/ALN.0000000000000463
https://doi.org/10.1097/ALN.0000000000000463
https://doi.org/10.1097/EJA.0b013e32835f4d5b
https://doi.org/10.1097/EJA.0b013e32835f4d5b
https://doi.org/10.1097/EJA.0b013e32835f4d5b

g

r\l
=
1=
==
>
2kl
o

-

AN

0l0

T EAEe R84

of Anaesthesiology. Eur ] Anaesthesiol 2013; 30: 270-382. 33. Kettner SC, Gonano C, Seebach F, Sitzwohl C, Acimovic S, Stark
31. Wang SC, Lin HT, Chang KY, Mandell MS, Ting CK, Chu YC, et ], et al. Endogenous heparin-like substances significantly im-

al. Use of higher thromboelastogram transfusion values is not pair coagulation in patients undergoing orthotopic liver trans-

associated with greater blood loss in liver transplant surgery. plantation. Anesth Analg 1998; 86: 691-5.

Liver Transpl 2012; 18: 1254-8. 34. Kang Y. Coagulation and liver transplantation. Transplant Proc
32. Coakley M, Reddy K, Mackie I, Mallett S. Transfusion triggers in 1993; 25:2001-5.

orthotopic liver transplantation: a comparison of the throm- 35. Bakker CM, Metselaar HJ, Groenland TN, Gomes M]J, Knot EA,

boelastometry analyzer, the thromboelastogram, and conven- Hesselink EJ, et al. Increased tissue-type plasminogen activator

tional coagulation tests. ] Cardiothorac Vasc Anesth 2006; 20: activity in orthotopic but not heterotopic liver transplantation:

548-53. the role of the anhepatic period. Hepatology 1992; 16: 404-8.

www.anesth-pain-med.org 9


https://doi.org/10.1097/EJA.0b013e32835f4d5b
https://doi.org/10.1002/lt.23494
https://doi.org/10.1002/lt.23494
https://doi.org/10.1002/lt.23494
https://doi.org/10.1002/lt.23494
https://doi.org/10.1053/j.jvca.2006.01.016
https://doi.org/10.1053/j.jvca.2006.01.016
https://doi.org/10.1053/j.jvca.2006.01.016
https://doi.org/10.1053/j.jvca.2006.01.016
https://doi.org/10.1213/00000539-199804000-00002
https://doi.org/10.1213/00000539-199804000-00002
https://doi.org/10.1213/00000539-199804000-00002
https://doi.org/10.1213/00000539-199804000-00002
https://doi.org/10.1097/01.aia.0000210811.77663.1e
https://doi.org/10.1097/01.aia.0000210811.77663.1e
https://doi.org/10.1002/hep.1840160219
https://doi.org/10.1002/hep.1840160219
https://doi.org/10.1002/hep.1840160219
https://doi.org/10.1002/hep.1840160219

	서론
	점탄성 응고 검사법 
	간이식 수술에서 점탄성 응고 검사의 필요성과 장점
	간이식에서 점탄성 응고 검사를 이용한 수혈 전략
	결론
	CONFLICTS OF INTEREST  
	ORCID
	REFERENCES

