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GAZE] B/ 4565 HUEE A IS bR 5 58 0 RN EF 5 71 hr o W0 BE I B Do i B 142 (F1+2), 2Rl
(PLA). 1Vl — o 2 HLEFE R E 54 (PAP) . SRS B BE DAM #1 4 -1 (PAL-1), WA I-PI BR A 835 [l R0
BEM AL EDIREM AL Sog N 2. Ak BIBEDRG, %85 2019 42 9 H 1 H % 2020 45 11 H 30 HE
B SR A58 B BEBeA T I IR AR 75 BB T 0 5o AT ER B T A5 TG PR GERE | AR A v i e
& G0 I S ST ) (P ) 3% k8 2 B8 X 3% AR (8] CAPTT), £F 43R 1R (FIB )., £F 2 2R R 7= 4 (FDPs ).
D- ZRAK (DD ek M I (AT ) B e S MR8 i REFA 7 FAR i an F1+2 PAP. PLA | PAL-1 K- FAR {1
B, AR e 2 SRR (I 0 MR 5 A B Al 4. 5 5R FFUIBRA R AR FIEE M 5 5 LA AT I B AIK 5
S L, AR5 PE 2 B AL ; REEFIARS 1 d i PT, APTT, DD, FDPs 3R FTIH B T1 5. FIB 7EAR &R AR
AP TR (o/1L: 2.0£0.6 £ 3.7£ 1.5, P<0.05) ; ZHF Logistic BIHAHT 7R, REERT FIB K5 AR FT FIB /K
S ARTTHF BTG AR L Z2 A0 2 (R L (OR) {E435124 27.326., 0.001 . 0.986, P {H 43514 0.002
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[Abstract] Objective To observe the changing rules and influencing factors of coagulative and fibrinolytic
functions in peri-operative period of patients having undergone hepatectomy by combining routine detection of coagulation
indexes and special molecular markers of coagulation and fibrinolysis, including thrombin activated fragment 1+2
(F1+2), plasmin (PLA), plasmin- o 2-antiplasmin complex (PAP), plasminogen activator inhibitors-1 (PAI-1). Methods
A retrospective study was conducted, including 75 patients who underwent hepatectomy in the Second Affiliated Hospital
of Kunming Medical University from September 1, 2019 to November 31, 2020 were selected as the study subjects.
The clinical characteristics, the changes of routine coagulation tests including prothrombin time (PT), activated partial
thromboplastin time (APTT), fibrinogen (FIB), fibrin degradation products (FDPs), D-dimer (DD), anti-thrombin Il
(ATII) and specific molecular markers of coagulation and fibrinolysis including F1+2, PAP, PLA, PAI-1 during
operation, amount of intraoperative blood loss, usage situation of tranexamic acid, postoperative hospital stay, etc.
were analyzed. Results In patients with hepatectomy, the reduction of AT ll was the most common preoperative
coagulation abnormality and it was decreased further more after surgery; PT, APTT, DD, FDPs elevated significantly
at the end of operation and on postoperative day 1; FIB at the end of operation decreased significantly as compared
with preoperation (g/L: 2.0+0.6 vs. 3.7+ 1.5, P < 0.05). Multivariate Logistic regression analysis showed that low
FIB level at the end of operation was correlated with low preoperative FIB level, the preoperative liver function grade
being high, and high intraoperative blood loss [odds ratio (OR) values were 27.326, 0.001, 0.986, P values were 0.002,
0.023, 0.008, respectively]. The patients had higher preoperative levels of F1+2, PLA, PAP and PAI-1 levels than
their reference values [F1+2 (nmol/L): 644.1 £126.1, PLA (ug/L): 3 612.7+573.4, PAP (ng/L): 246.5 £41.1, PAI-1
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(ng/L): 797.7+139.8], but there were no statistical significant differences in the levels of these indexes during peri-
operatin period. Tranexamic acid was used in 53 patients (70.7%) during operation, in the control group, no tranexamic
acid was used during operation, the FDPs and DD levels were significantly higher than those in tranexamic acid
group [FDPs (mg/L): 5.5 (2.4, 13.1) vs. 2.7 (1.6, 4.3), DD (mg/L): 1.8 (0.7, 4.1) vs. 1.0 (0.6, 2.1), both P < 0.05],
however, there were no statistical significant differences in F1+2, PLA, PAP, PAI-1 concentrations between the two
groups. Conclusions The postoperative coagulative and fibrinolytic activities are enhanced in patients having
undergone hepatectomy and there is no evidence of hypo-coagulative status. FIB level was decreased significantly after
hepatectomy, which was correlated with low preoperative FIB level, high amount of blood loss during operation and
preoperative high liver function grade, therefore, during peri-operative period of hepatectomy, FIB monitoring should
be enhanced, when postoperative hemorrhage occurs, supplement of FIB should be given in time; intraoperative use of
tranexamic acid can reduce DD and FDPs significantly, but it did not affect coagulation and fibrinolysis indexes.

[Key words] Hepatectomy; Coagulation; Prothrombin activated fragment 1+2; Plasmin- « 2-antiplasmin
complex; Plasmin; Plasminogen activator inhibitors-1; Tranexamic acid
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FFIERE B R AR A3k 11, R 7 B HA i 751 A K £F (enzyme linked immunosorbent assay, ELISA ),
BRGNSy AR E MV ER R OPER .. 1.3 i O iS40 ; @ M4 T1 B FIB
H T A AL S8 1l 6 )5 18] (prothrombin time, PT) 43 Ak FIB ZLFNIEHR FIB 4 ; @) ARYEA p& A H
TR, AT A H PR AL B A TR S F IR 53 R 2 T R IR ZH AT R

SR ARG 55 7 1 46 4 il B I RS DU A F 9 2 B, PT AN
Bl 58 40 S W s B B AR BRAR S PRV BR A S8
HI TFDIRE T R TAREIG . R SE 2R R, b
WL FUBE LR RGA D ol AW PR
BE AL A S e o TR S IR T DI BR AR L T~
ARIHBE M FNEF I RGN RE LA S R R

1 #RETE

L1 AP G MBS, eI 2019 429 H 1 H =
2020 4F 11 A 30 HAEABEATHFIEDIBRAHY 75 F
FFFERN G, O PABRE : 4FlS 18 ~ 75 JH % 5 Rp
i <1000 mIL, AR5 AFEFAE R 5 57 (intensive
care unit, ICU). @ HEBRARIE « BEAEA IR GBI
S EETE A FHBTBEZG ) 5 AR P R R TR M
YA (fibrinogen, FIB ),

1.2 BORMIRAE « O BB SRR R AT DR 4y
P AT ICU FIE B E] 2 W T AR D7 2R E] AR
b IR RS 24 g BT i o e
PO AP IR G B 45 . TE AT, ARBE
ARIGHE 1 d KD BRI £F i 5L = 8 br PTG 4L
43 € 1L 35 B 5 (5] (activated partial thromboplastin
time, APTT). £ 4 7% [ & f# 7= 4 (fibrin degradation
products, FDPs ). FIB. D- —ZR{&(D-dimer,DD). ikt
ML f# I Cantithrombin 1T, AT 1) MRSV F R
Yy M0 RS Be 142 (F142), 2795 (plasmin,
PLA). £F ¥ - o 2 BULF IR B 1) (PAP)., 2145 i
JEIOE P44 -1 (plasminogen activator inhibitor-1,
PAI-1). 3 b 23 WG W00 SR 1 Tt HEK 6 982 W o 3K 24

1.4 RREH A AR LR ER RS e
= Bi {6 P23 51 Stk (FF —PJ-2019-42), i3 B
XFFAR | 25 B 42 8 s Il 1

1.5 SEit2#o 07« SR SPSS 26.0 4t it 4 4k 44«
THEGORMES /34 5 DAEL + waifEZs (R +5) FK,
SR FH BN 2 E S T 25 00T 5 AR IE S A & LA
B M(Pys, Prs) IR R HAES SR B . THECORE
DA (%) Fems, 04T x * K, R Z A& Logistic
] AT 34 5 R AT FIB 7K T B G P 2%
P<0.05 AESAGIFE L

2 % B

2.1 —BTORHER 1) AR R (56.0£11.7) % 5
S B DL AN ARG 245 A R 2, RATHF I RE A 90
714 (Y 94.7%), T EV) B 75 BBl <4 Bt 64 61 (5
85.3% ), FATF-FI I M0 (466 +207 ) mL.

®1 75 BIRFREIRG BE — MR H S IR HFE

TiH HifE T H Bl

P (51 (%)) FAT(H1(%))

Bk 38(50.7) it 28(37.3)
otk 37(49.3) I 47(62.7)

R (% xts) 560117 || AFIEVIEREEE (4] (%))

E N R <4 B 64(85.3)
A% 71(94.7) =4 B 11(14.7)
B4 4( 53) || FAME (min, x+5) 272+ 51

FARERH (1 (%)) At (mL, v £s) 466+207
JHHE 16(21.3) || AJG 24 h 513 E (mL, v +5) 241 +164
JIEAE 4 s 11014.7) | | R ar s (61 (%)) 3( 4.0)
JFEE R 958 20 2.7) || RAPERHETIER(6(%)) 53(70.7)
JiEk=erya 33(44.0) | |[{E ICU WffE] (d, x+s) 1.6+22
JiiNIK=Rrd 12(16.0) | | FEBERTE (d, v £5) 19.6+8.9
S 1( 13)
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2.2 BRI AR EA (3R 2) - AT TTAEARFTRFAR
Ll Bk 21.3% , REERIAR G S5 1 d BRFTHE—25 K
TRFEAS, Z A G2 X (3 P<0.05), PLT 2t
b Rk AR IE R ER, 1 BIBT R E LR
6 X 10°"/L. PT, APTT #HATHESER , REEFIARSGEE 1 d
BARRIZ A G L (3 P<0.05), REFIAR G
551 d B PT BB S35 /. DD 7EAR AT R &+
1EH , FDPs FEARTIAEIE #ya il REEFIAR TGS 1 d
i DD FDPs SRR T T, 22 A Geit2# i X
(¥ P<0.05). RETAH 17 4] (4 22.7%) ##H FIB<
2.5 o/L; A BEARERATGTS 1 d FIB BORFTH &
TR AGE 1| d BAREER TR AR TR, 2257
BYitFa L (¥ P<0.05), F1+2, PLA . PAP PAI-1
FEI A A (]S AR AL TE S 24 X (F P>0.05),

&2 75 GIRTREVIBR BE B MK A S FAREWM L

(x x5 5 M(Py, Pss))

EED EHBHH Nl R ARJEH 1d
PLT (100 ~300) X 10°/L 240+90 163+63° 158 +58°
PT 11~155 128+1.1 158+2.1% 162+1.6%
APTT 28.0~435s 34.8+5.0 405+73% 41.5+6.0°

FDPs  0~5mg/L
DD 0~0.5me/l,

1.9(1.3,27) 3.1(1.8,6.1)* 89(3.8,14.6)"
0.5(0.3,0.8) 1.1(0.7,2.2)* 3.1(1.4, 53)*
FIB  2~4gL 37+15 20+0.6° 26+07°%
ATII  80% ~ 120% 90.7+142  515+11.5% 572+13.1%
F1+2 (549.1+113.6)nmol/l.  644.1+126.1 661.6+139.6 680.6+142.5
PLA  (2317.4+7259)ug/l. 3612.7+573.4 3655.5+649.1 3640.9 +552.6
PAP  (224.8+37.5)ng/L 2465+41.1 24844391 2488+429
PAI-1 (562.7+103.6)ng/l.  797.7+139.8 808.7+145.9 794.9+140.0

HE SARFINT AL, P<0.05 ; SRR HE, "P<0.05
23 ARJ5 FIB R ERIHNE (E3~4) @l p

DRI 2 A B i 58 145 & I R, B vT BEXT AR 58 FIB A 5%
AR RN AL HE Logistic MH4MT, 4538 BoR,

ARHT FIB AL AR PIRE /9 S5 9 AR
I 2 5 AR B K FIB A1 (3 P<0.05),

R4 FFEVIBRAEEEFYEEDR (FIB)

PR fE B Fl = B Logistic [E]J3 4>
FMHE R B 1H 5 x> OR{E PfH

P51 1191  1.083 1208 3289 0272
LN —0.056 0.039 2.066 0946  0.151
AREGATINRE S -7.226 3175 5.178  0.001 0.023

IR0 -1.987 1909 1.084  0.137  0.298
S R 0.907 0945 0922 2477 0337
VISR 0511 0799 0408  0.600 0.523
FARMHK -0.023 0.012 3509 0977  0.061
Hii 2 -0.015 0.006 7.011 098  0.008
A FIB A 3308  1.050 9918 27.326  0.002

2.4 FT ARG PRALN, KOt i RILEE A8 A | 56 1L
L TIRE s (R 5~6)

2.4.1 IR A A i 0 PR ER 20 A R b i i
HEAMTHAFRRRAZ , ZRA5ITFE X (P<
0.05), (H#H 20 H & AR J5 24 h 5 Fi & 4E ICU A fa]
FEBERT ] A 25 S T8 24 L (35 P>0.05),
2.4.2  JI R A A R A 7 2 A R T 4 R
E NGRS N B R AN ] P2 Ve (0 e o N
AL Z 2 PT. APTT. FDPs. DD $% AR A 7t
=, FIBL AT MIERFIREAL, 22 R A G2 5 X
(¥ P<0.05), REERFARMEHZH ALY FDPs, DD
T v R B A R il 2 AR A (3 P<<0.05),
AR BE I A8 bR it FH -5 A (o FH 220 FH SRR A [R) 25 53 TE 4
TERE L (38 P>0.05).

2.4.3  JFFUIBRA S A T AR AL
[Fi) — FsF (7] 7 2B 1] L2 B 2 PN AS () e [) 7 28 i B 27
SHE TR B 2R IGI24E L (3 P>0.05),

x3 FEVBAREEEFEZLE (FIB) RRERERNEERSH

. RFIBZ EFFBAH s fIik FIB £ 1E# FIB 21 ;
eIzt (ned?) (n=28) x/tfH PME eIzt (ned?) (n=28) t/x’ 8 P1H
BB (%)) 25(53.2) 13(46.4) 0321 0571 FARBHA] (min, x+5) 280.21+48.69 257.50+52.80  1.890 0.062
(%)) 22(46.8) 15(53.6) - - Aol (mL, x+s)  502.13+234.28 405.36+134.95 2269 0.026
R (B, ts) 554941191 56.96+11.50 -0.530 0.601 || KRJ5 24 h 53
FESHRE A R0 (%))  46(979)  25(89.3) s o10e (mL.5+s) 271.49+177.87 188.93+122.18 1214 0229
JFTIRE B 46 (il (%)) 1(21) 3(10.7) ’ ’ A ICU FiffE) (d, x %) 1.51+1.04 1.82+144 2118 0.038
JFmEAE (] (%)) 6(12.8) 2( 7.1) S 445 SMEBERHT] (d, 2 £5) 19.04+8.37 20.54+9.83  -1.353 0.180
TelFEAL (6] (%)) 41(872)  26(929) ’ ’ ARH FIB (¢/L, x+£5) 3.07+0.92 4.65+1.64
FARIA (%)) ~5.400  0.482 || MLy S LB (] (%))
g 27(57.4) 17(60.7) NGV NEFAR ) 0] 8(16.7) 4(14.0) 0.098 0.755
Jrt5 19(40.4) 9(32.1) A5 i 4( 83) 3(10.7) 0.101  0.751
B T IS 1(2.1) 2( 7.1) ARIGEVIED FIB 17(35.4) 0( 0.0) 13.096  0.000
VIBRHFBGER (4] (%)) 0.290  0.865 || FEIAM Mg i i i (x £s)
<2 B 25(53.2) 13(46.4) 2140 (U) 3.0£0.1 24412
3B 15(31.9) 10(35.7) 1fit%% (ml.) 534+333 349 +76
=4 B 7(14.9) 5(17.9) RULTE (U) 10.0+0.0 0+0
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RS FFUIBRARZE A & A & P IRERX E MEE MASHR K8 I 4T3 5 FAR S W R R0

20 5] g () AsflE] PT(s,x*s) APTT(s,x+s) FIB(g/L,x+s) FDPs (mg/L,M(Ps,P;5))] DD (mg/L, M(Py, Ps5)]
B IRRAL 53 ARHT 129+1.1 352452 3.7+1.6 2.0(1.3,2.6) 0.6(0.3,0.9)
53 PN 16.0+£23% 399+7.5% 20+0.6° 27(1.6,43)? 1.0(0.6,2.1)%
Xt B 22 NGl 12.6+0.9 34.1+44 3.6+12 2.1(1.2,3.5) 0.5(0.4,0.8)
22 AR 152+122 372+58% 2.0+0.6% 5.5(2.4,13.1)% 1.8(0.7,4.1)2
ZH 31 BPE () BfEl F142 (nmol/L, x+s)  PLA (ug/L,x*s)  PAP(ng/L,x+s)  PAI-1(ng/L,x+s) AT Il (%,x=*s)
A ERR A 53 p N} 620.0+129.3 3538.1+572.3 249.5+40.4 792.6.5+154.4 89+ 14
53 A 662.5+140.7 3677.0+691.8 250.7 +40.7 788.3+140.8 50+11%
X A 21 22 FNill 652.8+118.8 3 590.6 +554.4 2427+41.4 835.6+133.6 93+16
22 A 659.9+144.9 3617.1+576.3 243.0+33.5 860.3+148.3 55+12°

T SARGURATHAS, *P<0.05 5 55T HRL R[] 15 HeAe , PP < 0.05

&6 FUIBRARBEARRERSPRERLN

lERER (x £5)

A e Repiliimi ARE24h A ICURE  fEREE

- (f)  (mL) 519 12 (mL) (d) (d)
FHWERE 53 496+212  237+180 15410  193+82
X AL 22 393+180 2354135  20+16  203+105
tE 1.999 0.04 1.752 0.447
PAH 0.049 0.968 0.084 0.656
33 it

e AR %o AR A SR RLRE Il 8 A, LA PP
FEEAEEART A . A W98 R B, il T2
RERY T B, 810 P 5 sz, -3 1Y PT. APTT 2
Wi AE K, FIB FEAIC, i /A /D, [ AT T2 40 E
Yy s /D A% G B A S SR EE A ot
IR ABISE R 2 RS HFIE VISR A 5 AT
UIHEN Child Pugh A 2, {5 £ 35 L0 BE 48
AT MO H A0 PT . APTT ZE K 5% PLT. AT T[4
%, REEFIARFEE 1 d PT, APTT L B THEZE
RIS TE S I I A A

DD . FDPs j&£F 4628 Ui 9, AEAE i g
A sk i e FH A Sz e IR ) v RS A A
S ARBESE HEREORET DD B TR S, 41
R BB AR BT HBIREEIR S, A T B
TEAE B 7] . AREE DD Al FDPs ¥E—3£ 715, DD
ik 16.3 mg/L, FDPs fiefik 84.3 me/L, X 5 FA
B — A BE T BRI A AR DA .

F14+2 S 356 i g )5 50 ok v = A 0 R B,
R L R I 35 5 ) BB R A . X RS AR
F1+2 fWFF /0, Khafagy 25817 #3847 F I 3HF
A HFH% B (BF I EE Child Pugh A 5% B 9¢) R Hj
F1+2 AR TC G B &, R e ik — 2T, A
RIG 3 d AT T, ARBFIE P BE AR F1+2 =
TR S HE S, W EAJE 1 d e
] 25 4 1 7K F, 31X 5 DD il FDPs 28k —2L ;5 [A]

I, RGBT AT IAEAR BRI BRI, RS
i — 20 1 2T B, SR IR S 3 AR TR RN
RAIREEIRA , 1T LS AR il ~F- i ] v B A 3 R

Bifi Child Pugh 73 9¢34 hn, FFHRE1L G FIB 2
B R RS AR P R ORAT FIB IE L H
AREEREARAR R .35 1K FIB 20045 H i iy i i R 2%,
WY FE T AT i A RAR R SRR i 5 E il s
AR A4 Y FIB B 4ERRTE 1.5 ~ 2.0 o/L L)
RO AR ST R T DT B R R BRI FIB 4 R
FHARIEH 17 0 E (5 36.2%) Wi miEsk FIB,
FARE FIB 4B FE AT E 2 HAR)G 24 h [
Jis 5 | 3 f FNE 5 FIB 2 J0 22 51, 31X ] 58 5 R 24
1B FIB A —@E MM . Logistic [FIHAMT E/R, AR
HIAI FIB 15 D) RE 739 S AR v il 2 22, J 30
FIB " B i Ao R 26, DI B3 58 3 Bl AR i
5 FIB W, A5 i i 75 S B #b 78 FIB.

Hiippala ARG F2 Y, FIB B A% 8 0 il (i
50% B2 I R 2 2 Y 70% . Aa5E 1 4]
REE FIB FAIRAY B M 2.09 /L FEAIKE 0.76 ¢/L(Z
T 63.6% ), 1M B 2 L AR 1000 mL, FEAIG
MR AT I T I R, £ b v R A A L
e ) T — M 2R E ] . R
WFSEINR R B AR R AR JF A A —x
FHOCHE , N4k 251852 81 T HRAR, i HZF s Dhhern)
PG TR L G — bR ) Hu SRR
KIN, Child Pugh A+B ZFIE 1L B3 LR TUE 0 EL
1128 24.3% (9/37), C 23 1Y LA 47.4% (18/38 ).
DD FDPs J& H Hillfi K25 2 A3 B 2R 45 , (A EAT]
SRS 0T ), AN SR 2 U BT (R SRR B, B R
Jiio PLA JE£F ¥ 2 G0 MOS0 W) 5, 1 [/ FIB . £F
e B A SR BEIMLA - ; PAP J2& PLA 5 o 2- U4F
VLA 1 1 FUBIAN AT 2 A AR i S AW, PAL-1
T8 I AR £ 5 Tl )T ) (tissue-type plasminogen
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activator, t-PA) BIREFPEINHIF . T PLA -5 1
TR, AFEH FH PAP O S s B 21 s g i A k5 H
HI I8 5B B 45 522 PAP >1 500 pg/L 2 Wi LR TT
U, 2R3 T A0 Q 05 FR B 28 d R B SR AR TO4F ¥ T
BEF R 12 45 ARBFIE R E AR R ROARJE (Y
PAP . PAI-1., PLA )55 TR ARE, SR FAEDIR &
HARREF TG PG5 (A AT A —BA R IR er
TITHE RIS WA 3t AR A S A H i S 5
PIFRRFAR FET- ARG RYIG . PLA B,
DAEEVEAE FH R ARSI 7 , R PLA A6 00 F4) 16 AR 1
R E2 H o WA S Rk E , PAP . PLA 1
B e ABAR G AR T G2 F S I PLA 72
AR o2- BUEFE B RGeS B, PLA A8
/N, I PAP 834 1 PLA B 2TV B0 B B
27 7Tk (U PAP >1 500 pe/L) B4 95 151 7] fE PLA
22 T, R EORE DL A, R ER i )
DD F1 FDPs Fhes ol ik LA 7R ] B i 19 1
T A BN [F] B RS AR AR I ST A LA D X I
PRA 2 m th 5 Bt — A 9%

U DI B A s af— TR s . L
s S A R T UTI AR AT 30 min 25 % 20 T BRR
10 mg/kg AT/ A H L I AR LB . ARAFSY A
A 53 A ARl R (5 70.7% ), HEH
IR ML E 2, 5 5 R 2L G 5 B
N e e =N RB 2N (7 i | S g G DR E I (T N S
BRIHAI T, 5 F A S ik B i A
PEREME IR 22 5 A P& Al 2 AR A AR 5 51
R LG E X, @ W HRRA ARG FDPs F1 DD
W AR T X R4, {2 PT . APTT . PLA . PAP, PAI-1 j
A TCH 8 2500, 2 A5 Sk 2 H AR 5 AR T i S i
T T AR RO A RFUESE . (HAST ST 25 U5
T 2 IR BRI DA T N HR S M AR £ 0
52T A ) Y MR B 35X 5 Karanicolas 28" (9 BF
8 R IR VB3 R80PI L 27355 4
FhRE A 80 .

Z5 FITR U BR R 5 B TR PT # APTT
PEATPEZE R {0 AT TR 3%, F1+2 . PLA | PAP,
PAT-1 277, B I RN T35 1% AT 1 i, A Hh IR
BERAS . FIB FEMFDIBRA G i R, BB A
SR s FIB WE I, A S H I B RS 3 B AR 7S FIB.
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