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Abstract

Cirrhosis leads to a simultaneous reduction in both coagulation factors and anticoagulant factors,
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resulting in a fragile “rebalanced hemostasis.” Key features include thrombocytopenia with compen-
satory elevation of von Willebrand factor (VWF), increased factor VIII that disrupts the procoagulant-
anticoagulant equilibrium, and disturbances in the fibrinolytic system. This delicate balance is easily
disrupted by surgical stress, posing risks of bleeding or thrombosis. Perioperative coagulation man-
agement should move away from strategies that rely solely on conventional coagulation parameters
(such as INR and platelet count) for prophylactic correction. Instead, a dynamic assessment of he-
mostatic status, optimization of risk factors, and individualized interventions should be adopted to
maintain this rebalance. During the perioperative period, hepatotoxic medications should be
avoided, and triggers such as infection and renal failure must be actively controlled. Thromboelas-
tography (TEG) or rotational thromboelastometry (ROTEM) should be used to dynamically evaluate
whole-blood coagulation. Establishing stage-specific reference ranges for cirrhosis and guiding
component transfusion based on TEG results can help reduce transfusion-related volume overload
and facilitate controlled low central venous pressure. Furthermore, risk stratification should be
performed according to the type of surgery, with individualized management plans developed for
major procedures. This review highlights that the coagulation status in cirrhotic patients is charac-
terized by a dynamic rebalance, the stability of which is influenced by the stage of liver disease and
associated complications. Successful perioperative management relies on multidimensional com-
prehensive assessment and dynamic functional monitoring, rather than isolated and static conven-
tional coagulation laboratory parameters.
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LT R [13] o 1K TR 17 BB A A SR Al 5 10 /N B U501 JR) PR PR I 38 48 PP A0 1R S 4 P, 5 ESUARO I /S i
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Al e R A B A HIRES[22]
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JFFP3 B3 HA I3 03 1 2 A M 2 (R e AN R s, PP SR 3 P (R L R (L, VL, X)Andrie
M F(ndedEt L Eg . &5 CIS)EP R, PT AU IR Bl K & 1, ot Rt RE ML, S
F IOV HERA VG H 1 XU [24]

[FIRE, AR A o I ZNBR T HEORN £ 4 J5 KT 1) 5 B PR L /N BB A R 2 4 B 1 VA A v PR R4
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WIR L ek ARG (PT/INR, /N TH 550 75 Al AR A4 52 2% 5 PR AS B 1 SR BR A, A% 58 ) BE(TEG)
JHFAFEA (U ROTEM) C R IR IAE LR Gk TR . TEG A MAFEAR, A, BARMUPAL g i
JEBN(R B TE]) BRI BOER (K R o ) KRS (MA, BRI/ MR £F4E 2 (IR DT RE) 21 4T
7 (LY30, LY6O) [ se B Mt F2 . & A A PRt . BUBERIAF IR AR I S5 5 RN, BA R IR TN e« {5
FH A MEAT A, AT BN BRI S 500 AT . DhRE I RIS E I PRAE DG I8 7 sCPP Al Bk 1L [25] o I HL A%
5077 P LE S 175 A% (W BTG f o b B s B vl S, AT S B it I Th B L 28 7K P [26] . Chau %5 A1)
— LUl RBEFE R, TEG HISH 405 & ik il sk il 28 2658 1Y) 13 1 IO XU AR DG, 80 L gt LA W Bt
RS . [FIREH TEG TN E A RS AR TR AR, I FUR G 25 H 1l XS AR D [27].

SR, a2 ZhAS 1, IR 8 ) B SR B 5 JEE 3 2 R BE B 0 . T TEG 45 31y if
H & (TEG-guided transfusion)7E B K FAROUHZ M FHE) s HL# . De Pietri S 7ioRif, LS
B WP RIEN TEG S Va5 T BN BEARE T B0 i 2y i (3 In 2% & A tmr A0 Tk
F7) sk A 2 [28] . AR TR I, 1ERAREEIART AL (R RS ) B3 h, 41.5% 53 R I R SE K (IR 5%),
79.3% 53 MA FFHR(IEEE), (HIRIFRE 9.5%E3 R I8 48 F (7 7E M), ™ 1 AR Sl 4 il g o 22
PE.

AR AR GBI AR bR (0 INR. ML/ ) B S R, FF 78 B I AR £ 3 kIl R e Ak T “ TP R
A, TESLBNF RN TEG S0 Fl AL i M e g, 2k G ik T 5B AR v (13 B i [29]

(2) k3R (TEG/ROTEM) ) = BR & -5 HoAth B e A X bh

S TEG/ROTEM 7EHIA &L ML B, JCH 2 M E KR A BoR B RE, JFE32
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WA 22 50 5 5 58, PRI T WS T L S S5 i AMHE[28] . FLIR, TEG/ROTEM FEZE e Bt LA 4
I RN L/ INER 3 B A2 O gt At bR 5 B 5 A e 1k, WP I Y B2 ThAE . BRI CIS RGPt ig L K s
S8 R F B Z (W A1 XU PPA RE A R tedh, 7 8 ) s IR A1 2 IUE v] B T4 28 DG 22k R Al 1Y)
ROTEM #aril 2 & i LR 14

2. 5 AR AR B LA ek i AE BRI (Thrombin Generation Assay, TGA)IH i &b Bt ifi fig 4=
BT e (BLHE VR I R LG T e ETP IBUEI (8] . IE(E S5 240), 7T AESE BUR M S e R -1 S5 HT e R 1 1)
PEPIRAS, JCHAE R AL B Ve ) “ it RALy T B AR A [14]. SR, TGA HEAEANT
S, ER AR BRI, BT RN T RS E IR 5, R TE IR ST
BRI A K o S — PR A, Wit S i /MR D RE 73BT 4 (Sonoclot), [FIFEFEALRL MG R, (HHSHL
SE X5 IR FEE 5 TEG/ROTEM A fi A o
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TR PRI A S S A A AT SR W RR T EE T 2 BTHE YRR FUR WA AN (R RGN 75 35 A8 TN E e PR
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4. FFRBERMINGENERRAEE

JFREAL B3 BRI R G4 T — PR B 1 TP RS . XFCP 5 2 2 R R R A, A
FEPN ™ H AL (Child-Pugh PF40) . TRk R B DhRe AN A IR Gs B2 FHAF[30]. BRltk, BRI
AL O IR IE A A IE SR B S E (0 PT/INR, /G50, T7E T4 el b MRS . R 53
E KBNS R . § B oK MR s MRS B i, AR Z AR, 38 nTaes n i ik
77 B AR T ) AR o 25 TG RS, IR A B R 8 i DGy DA R LN T T

(—) RETPAL

RO FIA T VPG AR 508 TS R BBl JFFFESE 5 1D 7 B P P 5 2 R VP Al R A 0, 2 22 T 2 BLHE Child-
Turcotte-Pugh (CTP) ¥4 1 MELD (8¢ MELD-Na)vF4y. HFREAL ] 7 AR Stk SRARE HA(AD) A n
SV R (ACLF), AR Bt MR 2 5 W3

7E Adam 1) —IRTREMEIRPRIE 704, A9 T 50 Bil%2 1 0 R AG 2B 2, fRHE MELD ¥¥4), s
58077 B DPAST (4 1 R AE 5 R R P 7 B AR TG O, G D IR BARBOIRES [31] AU Bt RSk T
CPEOPTORAS, B PUBN TR R, (HRA L R AR E, R A KU R, R
BAER TP . SR ACEE I (AD) B MR BN (R B 7 (0 VWF. FVNN)RZETHE, Pkt 7
HE C. PUktME)wD, 2HEiE Il e iR s | (R & 3R AY), REMAg AR pae /) R 1%, 235 i
P FEAE () 5 RSORAS, T A Mo 1800 Sk JFF 22 3 (ACLF) WU 76 7™ B8 JFF S ol AN 4 B 900 [ B OR B T, ik
M TR E, &2 RSN —3 0. PR ERY, TEG 5% ™ £ (MELD)JFIEL M
F9E, {H ACLF M Brt i 5 G0 sE 2 2%, R G0 A A 88 B 5208 2 IR st 1 25 L (¥ DGk K] £ [32] .« [RI I Chiild-
Pugh 1 MELD 435 JR R, #1WifE/K M2 Child-Pugh $F =M S Bhak, XFRE 4B
fEH INR, SR, INR FHASREAG I At (o ifi A4 38 7 B (TEG)) FISRE HE A S et 1 ) e B A F2

P T A4 AR B L B 2 M, R T TR A o XU R 3R A O B2, T S B A0St gt if. 2 B 4
FEGARARATAE— SRR, INR BEAEREFC Bt T S IAEIEAR, = AL B Bn v I 2% R 7 504
I /NER BN B L PR30 43 R 1Y, eIk A VPG Zhas 1 “ PP 4 7 RAS (o /iR Bh g okt s
LRHOIRES), G RIS o I 57 PR 3 (AP 7 E SIZ A 1R 500 AR G v e B S (L L R ) o

T Jed 0 L ML T R B AT s i PRI R S PV I A3 o, 0 P T T A 5 TR (A ' el o R B0 % 74 1)
A FE R I S R L AR 5 B K af XU [33] - ' s v T J I PR ERRE B 2R B AR, S /MR B B SR AE T gD
PRIV 7Ot s I MR A 48 X 7 (A0 TNFea) B3R PAI-1 2232, 40 2775 8 IR 0% , S BURLF IR
[ Bof 75 i S S TAFL /b ik — 20 B S5 200 a1, AR BERRIAR T R, Il 22 28 B DhRe st [34]; 32 if i
To PR A 280 9 5 B B V) a5 e I /NG A o YK i R R AR AR K2 90% I AL R R, R B E
R F P ot b A B o P B R ARG R 2R, RIS M o e 0T R A O 9 I R P R Th R RS, (R i Ag
TERL[35]0 17k i F i A FG i G8ERE 2 P S8 SO SR SBT3 i 22 K, R Swan-Ganz S8 5%
ANETTVE ST bk AR RE, A B TR 5 UG [36]. 1 hkis He S 3o, e ot 51 ke M 2m i
(ORR T, I /NER i B 3 n 5 i RARR . RTh RETURE MV 2 9T 7 A FE R DIBR AR . TR . o)
BNk ZE B AL HE[37] o [RI T RK i G IR, S 7 AR FT G K, B2 ORI S0 16 AR 2= R 57,
5 DU S VA T A7 0 PR O

JFF73 £ R 0 5 Pl W Rk = SRR A IE, 7R ZE KA E -4 e A e Al i . R (8 5
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A T AR IRE ,  [RA TR JEURTLRE SR Gk 2% FE SR o JULPA 25406 A0 lig 17 20 23 25 AR A0 18 1k A5 FB 3 R AR 0 0
[38]. HRIHERIN A SR P E T e B2 IR B I dame, NOE R FE 2. I A e
M35 2R AN 2 WU RV B R A . FFIAG R AR AT HE &, IFThBE R AR, A IFRELL
KFARMBRBFNZ I, AREFARRERENIE L 20, #mEF AR RAIERE. Bif kT
JRURE: VT Ak A1 BB T AR A R 0 I R B A IR K 1 SR BR M, FR B 2 A 9L

(=) EARMER

1 WAI PR R A AR AE A A, BRI A . TEB LI L O LB TR OR — AR
BEAT AR AIEI . IR, W) SR P N XU FE K (BIS) A BRIA T, DARAL R Z5 ) &, e Hxt ek
A FFE 7 1) 8 35 A A [39] -

2. PRERZGYIRIREE BRI 24570 ) Je B0 RV 386 PP AT I 97 AR08 1 1Y ot ot PRV B 03 A e, i)
B, B R M gk L A 85

BT — PN ERRIE S, CANTT5RAREN S EENE, ROUOVE /N RO, Bk, 7E
FFF975 55 28 (1 JRR IS F I 38 G fe FH AU o FEARIRON PR IR, 0 d8 S e Ldibe. B b Mt dsihe, 7EAT
AR />, BF R R A L[40] [41] . Lee S5 —IBHALGT ARG, LLiR T LU 5 Hh SUbe i ig A4t i
Foft, AR EEEELSAME(PRS) R AR, 48R E/R, CRUbE UG e BRI P 5 45 A )
R (38.7% vs 77.4%, P = 0.004) [42]. [FkE, Beck-Schimmer 25 A\ —T#E 7t rh, LARJE MLIES AR
B (ALT ) R4 B S i (AS T W R R DA B A S o Y 1240 (R R, ot P - 3o TOUAh 38 40 35 PR AR
J& ALT F1 AST U&E, 435k 35%F11 31% [43].

B KRR 24 PRIy W T2 TS e R, e, BIE 7R B PR R 2, g e AW,
AL 75 20 1 U A R P 45 SRS o PRk M A DA Dy A £ 38 R A FFE i 1) fes 6 DR R [44] « Khamaysi
S NI —T0U PR Ak, F8 5 BEALG R T, PRI B A LU DRk mee O M A2 B R [45]

TR 22 B0 1 2 2 40388 ik 8 A RS 267 R B TR A E TP A o A A 28 2 L PR BT R SR 25 0 5 P )
B35 B AL A IL-18 (R 98 B8R, LRI T S 52 5 i i HE VE 4 19 [46] -

3. VRAREEL TEHT ISR A AN H 038 3 R Sk sl s Bk 8 T 9> 2R 0, K2 U MR
(2 A A ) KR A A ) SR R ) P A B S, DA/ O L - £ B () - AR A BT o [T
JFED) B A 38 3 FE 42 ) oo B B S (0 05 EAT S S R BRI A AR AR A YR A R A 140 2450 v 50 K O 4
fE 1.5mmHg. 7 —TUNEG B, &N 100 =278, [1EKE 77380 1.4 cm H20 (1.03 mm Hg)
[47]. JCHEAET KRB EE T, MR RS, Bk, SEAE INR FhE k2 &g & e ol
SR kR it XU 0. Nadeem 25 N, #E— 5%} 158 51T R A8 5 2 BEAT O SR T b, B S
0.45% 4= F Eh /K BRFLERMAE [RIBAR LL, B SR8 iy 1 5 i v (A= 3 B /KR A B A1) R R AE AR TG S B 40
Pl RS R 25 o X ] BE A2 H T UL IS B I Y4 R I e 2RI 8 [48]

4. B SR E TR I3 A Pt 2 DR T AR G i v AR SRR DA, K] b 7 AR T
By A2 TEAR AR IR R

5. RIGEUE HEAEXHEA 5 S N IR ILTH (TAP)EA, A RTUI R sk AT R A A 5 S 28w, 7
IS0 ] 2 24 B R AR S XK, L SR I 7 L ot e o o o i 5 B 22 42 [49]

() ARFAH MRS 555 B8R

A R B RN E R, L i KR AE 2 22 5, BB TR A 5 (0 B0 FE D B
JF95 B 7™ B R FE[50]. BRI, AT LT BN AT 27 23 (EASL) 5 B 7 BT AK, 5 35 T2 R 23 9 (R 5 e XU 13
VE[SL]FAHESRF8 S St AN A e F BB A B 2 8 S s

DOI: 10.12677/acm.2026.161312 2510 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.161312

HimEk, R

1. R HRME

RS B ASES Wt sa T R R 2. POk E R . H N B A IR IT T 1) %

DAL, A ik 70 P JE /K 63 1 3 T TR Bt ) v T 7 e M 28 AR A ], RS G 28 R 2 P B I
REST o, ARG PR A 78 S0 7~ L HA XU SE BRI . —TIAN N 628 1] £ (FL i 513 {51 Ay FFAsiA) Fy [ s 1 A %1
WY, 7R INR PALMEE 1.7£0.46. I/ AZE A 50.4 x 109/L FITEHL T, St 1100 WK%
S AR AR SRt TR 1 B M D) e 2 IE (U &R INR B L /NIR), A S JoATART 55 3 o S of. Féy 7% 2 1 i,
PR A (R AEZR 0%) [52]. 55— TRTIEMERT TR (AN 171 GIRTRE L &2, 2t 515 R RI#EME, 91.2% ik
JTHEF RN RN, TEAT I TEMINREA EREI T, ™8RR K A 2 1.6% (BL4§ 5 1] H i Fl
WY, FHorh 2 BIFET). XA HE— B, 7 I AOE KK 5 DL S RFEAE 5C: Child-Pugh C 2%
(RR = 6.24, P = 0.0958). Ifil./Mi 1%L <50 x 10%L (RR = 0.25, P = 0.0757) K JF#& MEAT AL (RR = 3.40, P =
0.0897)3%) 5 H i XSS A 35 o (RN, Y677 M 2 0 1 7 B I RIE AR, (2 2 /& T2 i 1 #24F (RR = 0.16, P = 0.0157)
[53].

DRI, 6 PR SG: F8 11 JU ) e af 2 FER 1) B o S 1 A B W] 386 00 o ot XU () SR PR IR 3R, iy ARAN % 5
B R PR AT T 0, FE o R AT IE H C TR R INR LB st /N s/ i Tyt it s (B4 9F
T F I/ kD (41<20 > 10°/L) B35 sl 1tk B A S 5, T 2 Sl Ak BRIk 2 R it ) A

2. HARHRIE

JFFRREAY, 2 5 e 52 v KB B VR, BRI BB LA B TR R I R Gudk . ZYEFE NG . SR - A
2R IFIEER . VIR . R O F R & KBTS TR . %R B VP4l B ek
SRR INR 5 If/MRITEL), BELINZJ5HEE: B ™ =R (Child-Pugh ¥4 8¢ MELD-Na
Ir)~ TS B PR R I AR AR . R B AFEIG S R . B a7 B T Ak LA 55

DAZE R BFREVEAS 5, AR AR DG S I R e v, RSB EE 5 51 5 R aEAT[54]. — Ikt 2740 14
B FF 5 A O AE 78 S 7, 22 DR 2R A0 A AR L /ZNBR TH UG T 60 > 10%/L 1) £ 3 afi AU 55 25 7 # (5.3% vs. <0.7%.
P<0.0001), ifi INR>1.3 [t 3K 2.4% [55]. BbAh, FRECHERHZEDIBRA . BT ARALC M FA 214
Ik pEAS 8 Child-Pugh C 2 FE Ak 8 2 R R o 1 DT - R I YT K i i, B FARAR G565k
RGeS Bt ML DK 7 A i B BRI o IF T LG A A S5 5 B 52 T 82 52 I DI BR AR (LR) RS 4371 kR
(RFA)FIH I RS, RIELTF AR ARG o7 R %, LR MEET RFA 1) OR {Hik 5.46, $E/nHiT
I AR P SR 3 0% AR 2 o) i 1 2 i P 7 A= B 1 [56] o

DRI, PR A, 25 7 v DRSS 8 A B g i R VP A 5 2 2 A v AT A T AR I D BB VPAy, et A of
Fe i 7 B (TEG/ROTEM) &5 Kl 14 550 g o7 J 8 M Ak D e 2k, DAV A LA 1) b ot 5k i 2 28 ({1
K R ThRE L) . MRS AEAR TP, 7R RTRE H I & K AR Al >R F TEG/ROTEM ik
AT W, JE T2 SR H 3 0] i i SR (An AR B K HR MR MA 48 S I/ R 48 T ik 7] R {F
BT LA, ARAE LTI R4 LY30 fa SHILFETRTT), A 808/ St i g S AH G F AR . Bk F
AREEFRIS AL OHAE “AIESH IR EUE ", MR RIS T 10, SCRRUR SR 5 L 465 DL
X AT, [T A 38 G R dok P (O i KR 1) 5 B A R A e 3 TR T
T S T RS o

5. B4
JFREAL T B AR PEATLA 52 2%, FLE I Zh RERAS B B ARHLI M R SE 4z . B4, A0 PR AL R 5 A 6

Pt e R it T ST PRV RIE ST AT B> BAFAE 4, BUE H AT R VE T SRS AT A fR 7 . AR T 242
Bro DRI, XIS R S PRIV 0 ATHEAT VEAR KR BTVl 5 78 70 4, DL st oAt S8 58 4 BPIRAS Rl

DOI: 10.12677/acm.2026.161312 2511 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.161312

HimEk, R

PG AR o BB R 25T 70 5 e PR . F RO S0 Ak, R AR A ST B 1) & Ve LA3R T
I, AR I A R 20t 35 5 i 7 o B A SOIRAS S KRR 0, BN L S HERVR YT T T8
BETARYE . ST, RS S 1 R A SO I A L S I A AR —— AR A e L A e
BT RIS 7 EAR KIS A DIREVERY, T B AEARORBETT R B RFEA BTG VERT S R IR 1276
SR T Sy e o B TR AR A SE R T

S5k

(1]
(]
(3]

(4]
[5]

(6]

[7]

(8]
[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Koupenova, M., Kehrel, B.E., Corkrey, H.A. and Freedman, J.E. (2016) Thrombosis and Platelets: An Update. European
Heart Journal, 38, 785-791. https://doi.org/10.1093/eurheartj/ehw550

Longstaff, C. and Kolev, K. (2015) Basic Mechanisms and Regulation of Fibrinolysis. Journal of Thrombosis and Hae-
mostasis, 13, S98-S105. https://doi.org/10.1111/jth.12935

Zanetto, A., Campello, E., Pelizzaro, F., Farinati, F., Burra, P., Simioni, P., et al. (2022) Haemostatic Alterations in Patients
with Cirrhosis and Hepatocellular Carcinoma: Laboratory Evidence and Clinical Implications. Liver International, 42,

1229-1240. https://doi.org/10.1111/1iv.15183

Lim, H.I. and Cuker, A. (2022) Thrombocytopenia and Liver Disease: Pathophysiology and Periprocedural Management.
Hematology, 2022, 296-302. https://doi.org/10.1182/hematology.2022000408

Li, Y., Ryan, J., Xu, F. and Vostal, J.G. (2019) Macrophage Depletion Mitigates Platelet Aggregate Formation in Splenic
Marginal Zone and Alleviates LPS-Associated Thrombocytopenia in Rats. Frontiers in Medicine, 6, Article No. 300.
https://doi.org/10.3389/fmed.2019.00300

Rautou, P., Caldwell, S.H. and Villa, E. (2023) Bleeding and Thrombotic Complications in Patients with Cirrhosis: A
State-of-the-Art Appraisal. Clinical Gastroenterology and Hepatology, 21, 2110-2123.
https://doi.org/10.1016/j.cgh.2023.04.016

Basili, S., Raparelli, V., Napoleone, L., Talerico, G., Corazza, G.R., Perticone, F., et al. (2018) Platelet Count Does Not
Predict Bleeding in Cirrhotic Patients: Results from the PRO-LIVER Study. American Journal of Gastroenterology, 113,
368-375. https://doi.org/10.1038/ajg.2017.457

Atiq, F. and O’Donnell, J.S. (2024) Novel Functions for Von Willebrand Factor. Blood, 144, 1247-1256.
https://doi.org/10.1182/blood.2023021915

Giuli, L., Pallozzi, M., Venturini, G., Gasbarrini, A., Ponziani, F.R. and Santopaolo, F. (2023) Molecular Mechanisms
Underlying Vascular Liver Diseases: Focus on Thrombosis. International Journal of Molecular Sciences, 24, Article No.
12754. https://doi.org/10.3390/ijms241612754

Raparelli, V., Basili, S., Carnevale, R., Napoleone, L., Del Ben, M., Nocella, C., et al. (2016) Low-Grade Endotoxemia
and Platelet Activation in Cirrhosis. Hepatology, 65, 571-581. https://doi.org/10.1002/hep.28853

Zanetto, A., Rinder, H.M., Campello, E., Saggiorato, G., Deng, Y., Ciarleglio, M., et al. (2020) Acute Kidney Injury in
Decompensated Cirrhosis Is Associated with Both Hypo-Coagulable and Hyper-Coagulable Features. Hepatology, 72,
1327-1340. https://doi.org/10.1002/hep.31443

Zanetto, A., Campello, E., Bulato, C., Gavasso, S., Saggiorato, G., Shalaby, S., et al. (2022) Global Hemostatic Profiling
in Patients with Decompensated Cirrhosis and Bacterial Infections. JHEP Reports, 4, Article 1D: 100493.
https://doi.org/10.1016/j.jhepr.2022.100493

Villa, E., Bianchini, M., Blasi, A., Denys, A., Giannini, E.G., de Gottardi, A., et al. (2022) EASL Clinical Practice
Guidelines on Prevention and Management of Bleeding and Thrombosis in Patients with Cirrhosis. Journal of Hepatol-
ogy, 76, 1151-1184. https://doi.org/10.1016/j.jhep.2021.09.003

Zanetto, A., Campello, E., Bulato, C., Willems, R., Konings, J., Roest, M., et al. (2025) Impaired Whole Blood Thrombin
Generation Is Associated with Procedure-Related Bleeding in Acutely Decompensated Cirrhosis. Journal of Hepatology,
82, 1023-1035. https://doi.org/10.1016/j.jhep.2024.12.008

Sinegre, T., Abergel, A., Lebreton, A. and Lecompte, T. (2024) “Prothrombin Conversion and Thrombin Decay in Pa-
tients with Cirrhosis—Role of Prothrombin and Antithrombin Deficiencies”: Comment. Journal of Thrombosis and Hae-
mostasis, 22, 2366-2370. https://doi.org/10.1016/].jtha.2024.05.016

Sinegre, T., Duron, C., Lecompte, T., Pereira, B., Massoulier, S., Lamblin, G., et al. (2018) Increased Factor VIII Plays
a Significant Role in Plasma Hypercoagulability Phenotype of Patients with Cirrhosis. Journal of Thrombosis and Hae-
mostasis, 16, 1132-1140. https://doi.org/10.1111/jth.14011

Carnevale, R., Raparelli, V., Nocella, C., Bartimoccia, S., Novo, M., Severino, A., et al. (2017) Gut-Derived Endotoxin
Stimulates Factor VIII Secretion from Endothelial Cells. Implications for Hypercoagulability in Cirrhosis. Journal of

DOI: 10.12677/acm.2026.161312 2512 I A [ 2 3k


https://doi.org/10.12677/acm.2026.161312
https://doi.org/10.1093/eurheartj/ehw550
https://doi.org/10.1111/jth.12935
https://doi.org/10.1111/liv.15183
https://doi.org/10.1182/hematology.2022000408
https://doi.org/10.3389/fmed.2019.00300
https://doi.org/10.1016/j.cgh.2023.04.016
https://doi.org/10.1038/ajg.2017.457
https://doi.org/10.1182/blood.2023021915
https://doi.org/10.3390/ijms241612754
https://doi.org/10.1002/hep.28853
https://doi.org/10.1002/hep.31443
https://doi.org/10.1016/j.jhepr.2022.100493
https://doi.org/10.1016/j.jhep.2021.09.003
https://doi.org/10.1016/j.jhep.2024.12.008
https://doi.org/10.1016/j.jtha.2024.05.016
https://doi.org/10.1111/jth.14011

HimEk, R

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]
[33]

[34]

[35]

[36]

[37]

Hepatology, 67, 950-956. https://doi.org/10.1016/j.jhep.2017.07.002

Pradhan-Sundd, T., Gudapati, S., Kaminski, T.W. and Ragni, M.V. (2021) Exploring the Complex Role of Coagulation
Factor V11 in Chronic Liver Disease. Cellular and Molecular Gastroenterology and Hepatology, 12, 1061-1072.
https://doi.org/10.1016/j.jcmgh.2021.02.014

Driever, E.G. and Lisman, T. (2023) Fibrin Clot Properties and Thrombus Composition in Cirrhosis. Research and Prac-
tice in Thrombosis and Haemostasis, 7, Article ID: 100055. https://doi.org/10.1016/j.rpth.2023.100055

von Meijenfeldt, F.A. and Lisman, T. (2021) Fibrinolysis in Patients with Liver Disease. Seminars in Thrombosis and
Hemostasis, 47, 601-609. https://doi.org/10.1055/s-0040-1718924

Sillen, M. and Declerck, P.J. (2021) A Narrative Review on Plasminogen Activator Inhibitor-1 and Its (Patho)physio-
logical Role: To Target or Not to Target? International Journal of Molecular Sciences, 22, Article No. 2721.
https://doi.org/10.3390/ijms22052721

Rijken, D. and Leebeek, F. (2015) The Fibrinolytic Status in Liver Diseases. Seminars in Thrombosis and Hemostasis,
41, 474-480. https://doi.org/10.1055/s-0035-1550437

Afzal, A., Gage, B.F., Suhong, L., Schoen, M.W., Korenblat, K. and Sanfilippo, K.M. (2022) Different Risks of Hemor-
rhage in Patients with Elevated International Normalized Ratio from Chronic Liver Disease versus Warfarin Therapy, a
Population-Based Retrospective Cohort Study. Journal of Thrombosis and Haemostasis, 20, 1610-1617.
https://doi.org/10.1111/jth.15743

Karvellas, C.J., Bajaj, J.S., Kamath, P.S., Napolitano, L., O’Leary, J.G., Sola, E., et al. (2023) AASLD Practice Guidance
on Acute-on-Chronic Liver Failure and the Management of Critically 11l Patients with Cirrhosis. Hepatology, 79, 1463-
1502. https://doi.org/10.1097/hep.0000000000000671

Premkumar, M., Kulkarni, A.V., Kajal, K. and Divyaveer, S. (2022) Principles, Interpretation, and Evidence-Based Role
of Viscoelastic Point-of-Care Coagulation Assays in Cirrhosis and Liver Failure. Journal of Clinical and Experimental
Hepatology, 12, 533-543. https://doi.org/10.1016/j.jceh.2021.05.001

George, G., Manatasahit, W., Balasubramanian, M. and Navarro, V. (2018) Reproducibility of TEG Parameters in Stable
Cirrhotics. Laboratory Medicine, 49, 226-230. https://doi.org/10.1093/labmed/Imx041

Chau, T.N., Chan, Y.W., Patch, D., Tokunaga, S., Greenslade, L. and Burroughs, A.K. (1998) Thrombelastographic
Changes and Early Rebleeding in Cirrhotic Patients with Variceal Bleeding. Gut, 43, 267-271.
https://doi.org/10.1136/gut.43.2.267

De Pietri, L., Bianchini, M., Rompianesi, G., Bertellini, E. and Begliomini, B. (2016) Thromboelastographic Reference
Ranges for a Cirrhotic Patient Population Undergoing Liver Transplantation. World Journal of Transplantation, 6, 583-
593. https://doi.org/10.5500/wijt.v6.i3.583

Hartmann, J., Dias, J.D., Pivalizza, E.G. and Garcia-Tsao, G. (2022) Thromboelastography-Guided Therapy Enhances
Patient Blood Management in Cirrhotic Patients: A Meta-Analysis Based on Randomized Controlled Trials. Seminars in
Thrombosis and Hemostasis, 49, 162-172. https://doi.org/10.1055/s-0042-1753530

Singh, A.D., Mucha, S.R. and Lindenmeyer, C.C. (2022) Cirrhotic Coagulopathy: A Rebalanced Hemostasis. Cleveland
Clinic Journal of Medicine, 89, 523-533. https://doi.org/10.3949/ccjm.89a.21018

Adam, E.H., Méhlmann, M., Herrmann, E., Schneider, S., Zacharowski, K., Zeuzem, S., et al. (2020) Assessment of
Hemostatic Profile in Patients with Mild to Advanced Liver Cirrhosis. World Journal of Gastroenterology, 26, 2097-
2110. https://doi.org/10.3748/wjg.v26.i17.2097

Stotts, M.J., Lisman, T. and Intagliata, N.M. (2020) The Spectrum of Disease Severity in Cirrhosis and Its Implications
for Hemostasis. Seminars in Thrombosis and Hemostasis, 46, 716-723. https://doi.org/10.1055/s-0040-1715449
Northup, P.G., Lisman, T. and Roberts, L.N. (2021) Treatment of Bleeding in Patients with Liver Disease. Journal of
Thrombosis and Haemostasis, 19, 1644-1652. https://doi.org/10.1111/jth.15364

Blasi, A., Patel, V.C., Adelmeijer, J., Azarian, S., Hernandez Tejero, M., Calvo, A., et al. (2019) Mixed Fibrinolytic
Phenotypes in Decompensated Cirrhosis and Acute-on-Chronic Liver Failure with Hypofibrinolysis in Those with Com-
plications and Poor Survival. Hepatology, 71, 1381-1390. https://doi.org/10.1002/hep.30915

Turon, F., Driever, E.G., Baiges, A., Cerda, E., Garcia-Criado, A., Gilabert, R., et al. (2021) Predicting Portal Thrombosis
in Cirrhosis: A Prospective Study of Clinical, Ultrasonographic and Hemostatic Factors. Journal of Hepatology, 75, 1367-
1376. https://doi.org/10.1016/j.jhep.2021.07.020

Veldhuijzen van Zanten, D., Buganza, E. and Abraldes, J.G. (2021) The Role of Hepatic Venous Pressure Gradient in
the Management of Cirrhosis. Clinics in Liver Disease, 25, 327-343. https://doi.org/10.1016/j.cld.2021.01.002

Ueda, J., Mamada, Y., Taniai, N., Yoshioka, M., Matsushita, A., Mizutani, S., et al. (2023) Evaluation of Splenic Infarc-
tion Ratio and Platelet Increase Ratio after Partial Splenic Artery Embolization. Journal of International Medical Re-
search, 51, 1-8. https://doi.org/10.1177/03000605231190967

DOI: 10.12677/acm.2026.161312 2513 I A [ 2 3k


https://doi.org/10.12677/acm.2026.161312
https://doi.org/10.1016/j.jhep.2017.07.002
https://doi.org/10.1016/j.jcmgh.2021.02.014
https://doi.org/10.1016/j.rpth.2023.100055
https://doi.org/10.1055/s-0040-1718924
https://doi.org/10.3390/ijms22052721
https://doi.org/10.1055/s-0035-1550437
https://doi.org/10.1111/jth.15743
https://doi.org/10.1097/hep.0000000000000671
https://doi.org/10.1016/j.jceh.2021.05.001
https://doi.org/10.1093/labmed/lmx041
https://doi.org/10.1136/gut.43.2.267
https://doi.org/10.5500/wjt.v6.i3.583
https://doi.org/10.1055/s-0042-1753530
https://doi.org/10.3949/ccjm.89a.21018
https://doi.org/10.3748/wjg.v26.i17.2097
https://doi.org/10.1055/s-0040-1715449
https://doi.org/10.1111/jth.15364
https://doi.org/10.1002/hep.30915
https://doi.org/10.1016/j.jhep.2021.07.020
https://doi.org/10.1016/j.cld.2021.01.002
https://doi.org/10.1177/03000605231190967

HimEk, R

(38]

[39]

[40]
[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]
[52]

[53]

[54]

[55]

[56]

Bunchorntavakul, C. (2023) Sarcopenia and Frailty in Cirrhosis: Assessment and Management. Medical Clinics of North
America, 107, 589-604. https://doi.org/10.1016/j.mcna.2022.12.007

Jindal, A., Sharma, B.C., Sachdeva, S., Chawla, R., Srivastava, S. and Maharshi, S. (2015) Bispectral Index Monitoring
for Diagnosis and Assessment of Severity of Hepatic Encephalopathy in Cirrhotic Patients. Digestive and Liver Disease,
47, 769-774. https://doi.org/10.1016/j.d1d.2015.04.014

Mohseni, M., Safari, S. and Alavian, S.M. (2014) Volatile Anesthetics in Ischemic Liver Injury: Enemy or Friend? Hep-
atitis Monthly, 14, e19880. https://doi.org/10.5812/hepatmon.19880

Starczewska, M.H., Mon, W. and Shirley, P. (2017) Anaesthesia in Patients with Liver Disease. Current Opinion in
Anaesthesiology, 30, 392-398. https://doi.org/10.1097/ac0.0000000000000470

Lee, J., Yoo, Y., Lee, J., Park, Y.J. and Ryu, H.G. (2016) Sevoflurane versus Desflurane on the Incidence of Postreper-
fusion Syndrome during Living Donor Liver Transplantation: A Randomized Controlled Trial. Transplantation, 100,
600-606. https://doi.org/10.1097/tp.0000000000000874

Beck-Schimmer, B., Breitenstein, S., Urech, S., De Conno, E., Wittlinger, M., Puhan, M., et al. (2008) A Randomized
Controlled Trial on Pharmacological Preconditioning in Liver Surgery Using a Volatile Anesthetic. Annals of Surgery,
248, 909-918. https://doi.org/10.1097/sla.0b013e31818f3dda

Chen, T., Wen, L., Zhong, R. and Chen, X. (2023) General Anesthesia in Patients with Hepatic Encephalopathy and
Acute Variceal Bleeding Undergoing Endoscopic Treatment: A Retrospective Study. Medicine, 102, e34395.
https://doi.org/10.1097/md.0000000000034395

Khamaysi, 1., William, N., Olga, A., Alex, 1., Vladimir, M., Kamal, D., et al. (2011) Sub-Clinical Hepatic Encephalopa-
thy in Cirrhotic Patients Is Not Aggravated by Sedation with Propofol Compared to Midazolam: A Randomized Con-
trolled Study. Journal of Hepatology, 54, 72-77. https://doi.org/10.1016/j.jhep.2010.06.023

Yi, S., Cao, H., Zheng, W., Wang, Y., Li, P., Wang, S., et al. (2023) Targeting the Opioid Remifentanil: Protective
Effects and Molecular Mechanisms against Organ Ischemia-Reperfusion Injury. Biomedicine & Pharmacotherapy, 167,
Atrticle ID: 115472. https://doi.org/10.1016/j.biopha.2023.115472

Zimmon, D.S. and Kessler, R.E. (1974) The Portal Pressure-Blood Volume Relationship in Cirrhosis. Gut, 15, 99-101.
https://doi.org/10.1136/gut.15.2.99

Nadeem, A., Salahuddin, N., EI Hazmi, A., Joseph, M., Bohlega, B., Sallam, H., et al. (2014) Chloride-Liberal Fluids
Are Associated with Acute Kidney Injury after Liver Transplantation. Critical Care, 18, Article No. 625.
https://doi.org/10.1186/s13054-014-0625-7

Rascon-Martinez, D.M., Ullah, S., Memon, M.A., Bangash, A., Ali, A., Ikram Ul Hag, M., et al. (2025) Role of Opioid-
Sparing Techniques in Pain Management for General Surgery Patients with Hepatic Dysfunction: An Observational
Cohort Study. Cureus, 17, e77117. https://doi.org/10.7759/cureus.77117

Newman, K.L., Johnson, K.M., Cornia, P.B., Wu, P., Itani, K. and loannou, G.N. (2020) Perioperative Evaluation and
Management of Patients with Cirrhosis: Risk Assessment, Surgical Outcomes, and Future Directions. Clinical Gastro-
enterology and Hepatology, 18, 2398-2414.e3. https://doi.org/10.1016/j.cgh.2019.07.051

Riescher-Tuczkiewicz, A., Caldwell, S.H., Kamath, P.S., et al. (2024) Expert Opinion on Bleeding Risk from Invasive
Procedures in Cirrhosis. JHEP Reports, 6, Article ID: 100986.

Grabau, C.M., Crago, S.F., Hoff, L.K., Simon, J.A., Melton, C.A., Ott, B.J., et al. (2004) Performance Standards for
Therapeutic Abdominal Paracentesis. Hepatology, 40, 484-488. https://doi.org/10.1002/hep.20317

De Gottardi, A., Thévenot, T., Spahr, L., Morard, 1., Bresson-Hadni, S., Torres, F., et al. (2009) Risk of Complications
after Abdominal Paracentesis in Cirrhotic Patients: A Prospective Study. Clinical Gastroenterology and Hepatology, 7,
906-909. https://doi.org/10.1016/j.cgh.2009.05.004

Neuberger, J., Patel, J., Caldwell, H., Davies, S., Hebditch, V., Hollywood, C., et al. (2020) Guidelines on the Use of
Liver Biopsy in Clinical Practice from the British Society of Gastroenterology, the Royal College of Radiologists and
the Royal College of Pathology. Gut, 69, 1382-1403. https://doi.org/10.1136/gutjnl-2020-321299

Seeff, L.B., Everson, G.T., Morgan, T.R., Curto, T.M., Lee, W.M., Ghany, M.G., et al. (2010) Complication Rate of
Percutaneous Liver Biopsies among Persons with Advanced Chronic Liver Disease in the HALT-C Trial. Clinical Gas-
troenterology and Hepatology, 8, 877-883. https://doi.org/10.1016/j.cgh.2010.03.025

Ronca, V., Barabino, M., Santambrogio, R., Opocher, E., Hodson, J., Bertolini, E., et al. (2021) Impact of Platelet Count
on Perioperative Bleeding in Patients with Cirrhosis Undergoing Surgical Treatments of Liver Cancer. Hepatology Com-
munications, 6, 423-434. https://doi.org/10.1002/hep4.1806

DOI: 10.12677/acm.2026.161312 2514 I A [ 2 3k


https://doi.org/10.12677/acm.2026.161312
https://doi.org/10.1016/j.mcna.2022.12.007
https://doi.org/10.1016/j.dld.2015.04.014
https://doi.org/10.5812/hepatmon.19880
https://doi.org/10.1097/aco.0000000000000470
https://doi.org/10.1097/tp.0000000000000874
https://doi.org/10.1097/sla.0b013e31818f3dda
https://doi.org/10.1097/md.0000000000034395
https://doi.org/10.1016/j.jhep.2010.06.023
https://doi.org/10.1016/j.biopha.2023.115472
https://doi.org/10.1136/gut.15.2.99
https://doi.org/10.1186/s13054-014-0625-7
https://doi.org/10.7759/cureus.77117
https://doi.org/10.1016/j.cgh.2019.07.051
https://doi.org/10.1002/hep.20317
https://doi.org/10.1016/j.cgh.2009.05.004
https://doi.org/10.1136/gutjnl-2020-321299
https://doi.org/10.1016/j.cgh.2010.03.025
https://doi.org/10.1002/hep4.1806

	肝硬化患者围术期凝血功能管理进展
	摘  要
	关键词
	Advances in Perioperative Coagulation Management for Patients with Liver Cirrhosis
	Abstract
	Keywords
	1. 引言
	2. 肝硬化患者的凝血再平衡——围术期管理的基石
	3. 围术期凝血功能评估：从传统指标到整体性功能检测
	4. 肝病患者凝血功能的围术期管理
	5. 总结
	参考文献

