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[(FE]:BR WEAEIEHLR 2 AR (TXA) 76 32 80 BRI 40 AR 1) R 0 i DR s R , I 2o il A% 58 7 [ ( TEG )
BT 2P L S AR T B e, F73k SRR AR IMIEIR T 32 sh DGR E e AR 1 3 68 il ALY 2 4. A LAEINR
TR S5 B DK 25 F 5 A i TXA 15 mg/kg( 10 min W) ,46LL 10 mg/ (kg - h) BRI E T ARG R, B HIERIMEIRFEHLSS
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FW (P <0.05) (PR AR R i e SR K 2188 R R B i SR A T2 22 5, PR3 Ik & A ok L 2%
Sto B UIFE T1 T4 AR~ D- R4 A A WEBN( P <0.05) ;T2 i A HEFAEE AR D- Rk B 4 B 3%
W (P<0.05), &ie  TEMRIMEFREYLRIN A TXA A BTG R HI IR w0 AR G R0 5 &, BOREEINAR 5 ik &
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Blood conservation and thrombelastography evaluation of the effecrt of tranexamic
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[ Abstract] ; Objective To investigate the effect of the application of tranexamic acid (TXA) at different times during aortic
valve replacement surgery, and explore its influence on coagulation, fibrinolysis and thrombosis through thrombelastography (TEG).
Methods A total of 68 patients underwent aortic valve replacement under cardiopulmonary bypass (CPB) were randomly divided into
two groups. Group A received 15 mg/kg TXA intravenously after induction of anesthesia, Group B received 15 mg/kg TXA intravenous-
ly 10 minutes after protamine administration at the end of CPB within 10 minutes, TXA was continuously infused at a dosage of 10 mg/
(kg + h) in both groups until the end of operation. The data of blood count, coagulation and TEG were recorded at different time
points ; before the operation (TO) , at the end of the operation (T1), 24 hours and 3 days after the operation (T3,T4) . The clinical
data of perioperative blood loss, the rate of blood transfusion and thrombosis were collected for further analysis. Results Compared
with group B. Pericardial and mediastinal drainage of group A were significantly reduced 24 hours after operation ( P <0.05). Howev-
er, there was no statistical difference in perioperative blood loss, maximum hemoglobin value reduction, allogeneic blood transfusion
and thrombosis rate (3.0% vs. 0.0% ) between two groups. Compared with group A, fibrinogen degradation products (FDP) and D-
Dimer (DD) in group B significantly increased at T1, while the fibrinogen (FIB) and DD were significantly higher in group A at T2
( P<0.05). Conclusion The application of TXA before CPB can significantiy inhibit hyperfibrinolysis and reduce postoperative
drainage. AS a reliable method for monitoring coagulation function during cardiac surgery, TEG has great value for blood conservation.
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H il O BESMEE ARG S A= i i) E 2T RAEZ
—, PARLAEF ARG 51 5y H i 2 F 2N R
Jr R BFCT RN O T AR 0 (cardiop-
ulmonary bypass, CPB) i & 5 Wi B 1Ml A1 25 75 , 13K
AR B ALY CPB A8 B 4% filh 2 B ZLA 1, kT
T A MDA TR 2R 4, A 35 B I BB S Ny MA T2
VARG /NSO L A0 I B O T UK i | 2H 4L
P ORI ARV B I BT R IBY R R T
R PUBEZG YA K R A T 3 BODLAARBE 1l 25 B 1M 3
TR i R AR RIS PRI O U T AR B AR BB
LIRS 2 G W A 280 AR B A S0 1t 9 S il
b, I R RER SE IR JS K A4S A4 ZE (venous throm-
boembolism, VTE) 3 %&4E"" . & B PR ( tranexamic
acid, TXA) Pl /D0 T AR BRI A S 1 i 60 S5 A A 1. )
YER, B Bl K B I PR WF 5 B e 5227, H i, A 6
TXA AN [ 7505 A 24 07 X (32 202 bk Jm) i R
B MR HGE R 2 R 4 25 B HLZ
X LT ZR 50 | Rl 2K i R 1l 75 5K 7 AR S
PAKe CPB U IE TR TXA SeA: 08 I B AL i 47 76 4
W, 1Mk S (thrombelastography, TEG) A 2l 2%
A DR it A2 A8 2R U A Y A R UM B I R
AR A S TEG Wil 1 53 By BRI B8 1 AN 215 78
b IRV IEF AR b TXA A [R] 45 24 B B8 I | 21
VEE LA B RIS 1M 895 Wi, Ay R DR 7 ) 2 4 1
FIA R SR AR

1 #MEHE

L1 —5H AT YL B SR AL
I R 50, B A R 2 E B A R R, L
2018 4F 1 H % 2019 4F 12 A TARBLOUESMER L2,
PEITT CPB Sl IR E AR 1Y B E N HFFE X R, i
KPAFFEFARER A D1IE 68 1, DA A5 D
NYHA DIIRE T ~ &%, 1 A~ A WAtk oML ;@
HUKIEAT CPB O MET AR ; @A HE i i 57 B 5] ( pro-
thrombin, PT) 1 1k &8 43 &E 1l 1% [ 1] 6] ( activated
partial thromboplastin time, APTT) , TEG . Ifil /)» ¥t
(platelet, PLT) Jo5H ; @JC M M % 1l A Aif I 21 2
4 ( hemoglobin , Hb) >100 g/L, &4l 3 5 bk &
HAR H IR —PBEIFHN T AR, HEBR BRI OXF TXA
25 O QA S R MR I T B ZEEL ARSI
TR GEPRIR e e 22 G 5 D BB A TR D 1l A
(deep venous thrombosis, DVT) 2% il 14 Z€ ( pulmonary
embolism , PE ) i 2% ; AT 24 h g AFR R
i 14 d i A7k 4 B R PE AR ;s @I B Tife)
HARH,

12 BrR7 & AW SRR 20k
BEHLT M A 44 (n=33) F1 B ZH(B=35) , BEHLFS H
NS HRRIE R LRE . RRIER CPB 4 I 48—
PRUEFR AR, A B TR AT 30 min JJLTE 0.1
mg/kg MGME RIS T-25 T B ki 4167 25 K2 1.0~
1.5 we/ke % EIR S 1 mg/kg BEIEMELS 0.1 ~0.2
mg/ kg B FHRFEPKER 0.2 ~0.3 mg/kg, A HHFEE
EEIAES 6~8 mg/ (kg - h) FI% PEVREE 0.6~ 1 mg/
(kg - h) , [T IR &7 25 K JE 4R R RER IR L, RIS
S5 A HEkE T fafr it TXA 15 mg/kg(10 min
fid) ,4ELL 10 mg/ (kg - h) FFEEATE, 2T AREEH ;B
HAE CPB FALA R, ks A Th AR 10 min f5,
kIS TXA Ffif 74 15 mg/kg(10 min PIEITTE) | 2K
PL10 mg/ (kg - h) FREEREEFRE R, RPTH
gE bR AR t BREE B 92 HE 5%, CPB 4B AR
£ 32~34°C  FZ AN E 3 mg/ kg, IR TLiE
LA TE] (activated clotting time, ACT) il & 45 5 [A] Wk
FEIFE Ui RF ACT>480 s, CPB 4535, 4L 3
RAEFEWIATHRE 1 1.5~ 1.8 4 Tk & 5B
2, FIEAAIE ACT AR AT A HEE(E

1.3 wLasgas OSRAR ifn d if f: A FEL A 99 2% i
(AR &+ AR JE O EMES ) ; @Hb TR
{H (ARHT Hb—AJ5 Hb BARMH ) ; @ 5 K i il . #i IR
CUBEANREF AR M4 B L K IR (2015 B ) M
(BRI MFE R ), CPB it 77 Hb<60 g/L, CPB
J5 Hb<70 g/L i {3 £1 44 Jfl ; B 6 vk U5 Il 2% i 3 st
ML E BRbREAL M > 1.4 553 APPT>50 s 5{# TEG
Kt R HE> 10 min; PLT<50x10°/L, i PLT;
46 AR (fibrinogen, FIB) <1 g/L e FIB ; @
MARTE % AR FiT %M A & B IR, RS % B PT 5§
DVT; &4 5 TLAT B A5 ARFT(T0) ASFRIZI(TL) |
ARG 24 h(T2) AJ5F 3 d(T3) 4 I, I 5E 442 i %
() TEG BEINLIRE M0 AL, AT e,

1.4 %t R SPSS 22.0 Sib2a k1T
M ITECFERH T (%) 2o, LR FE R F X3 G 56
SRR DI s THE BORM A (x£5) R AR AR
it Kige, P <0.05 WESFA GRS,

2 # R

21 —fEFA g AL A RR W
22ES(P>0.05), WE 1,

22 BEARBK BT bR hFHLE A4
B HARE 24 h 5l B ERWA (P <0.05), B4
FRI AR 6 1 K e K Hb R R A 47, (B3
TG 25 (P >0.05) . PIAHAAT 4 % ifi, 4w
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MR TG ( P >0.05) . A 44 1 filk
A IEUUE] VTE, W3 2,

23 WmaBaffekE BAS A HARH(TO) %
MIIRETCG T2 25 57 78 T1 W) s 27 4 26 R R A ™
¥ (fibrinogen degradation products, FDP) .D—- "5 {k

(D-dimer,DD) B ZH# A 41 &340 ( P <0.05) ;T2

B 5, A 4 FIB DD % B 41 8 &0 /0( P <0.05) ; H:

AR S A (] ttiﬁi@%éﬁf&ﬁx W3,

24 WL TEG i R EI/RPIA TEG K48 hRTE
N S EE I G222 57 (P >0.05), WLk 4,

R PHEF RGO L

SyE| A4l (n=33) B 41(n=35) RN Py
FERR () 58.3+6.5 56.4+7.3 1.377 0.173
B¥/ Lt (n) 20/13 21/14 0.003 0.959
PR FREFE R (kg/m?) 26.6+4.1 25.7+4.6 0.292 0.773
535 (%) 56.7+12.8 58.2+11.6 0.160 0.872
TR A] (min) 106.5£13.8 109.4x14.5 0.105 0.917
MHMIEFRF E] (min) 54.2+13.4 55.3+10.7 0.992 0.325
RN (C) 32.1+1.7 31.6£1.5 1.515 0.135
AHT Hb(g/L) 127+12 125+14 0.902 0.379

R2 LR ERMWI M R ke K AR

SIS A4l(n=33) B 41 (n=35) tfi Py
AR I (ml) 383.2+139.6 412.9+114.8 0.916 0.363
AJ5 24 h 515 (ml) 211.9+97.9 284.9+123.2 2.654 0.014
FRI AR .4 1t 2 (ml ) 514.4+214.0 527.3+219.4 0.241 0.811
L% (%) 11.4 12.1 0.008 0.929
Hb FREZ{H(g/L) 25.3+12.6 28.5+10.3 1.115 0.269
A A (%) 3.0 0.0 1.076 0.299
R3 LR NIRRT AE LA (xs)
WH Fisf ] A #(n=33) B4l (n=35) IEIEN P1E
PT(s) TO 11.5£0.7 11.6+0.8 0.081 0.936
T1 13.2+£3.8 12.2£1.6 0.572 0.569
T2 11.522.2 12.5+1.1 0.873 0.385
T3 12.1£1.3 11.71.4 0.9205 0.409
APTT(s) TO 31.624.8 29.4%3.6 0.599 0.581
T1 30.7%3.2 32.1%3.7 0.169 0.873
T2 30.424.5 33.7%5.1 1.595 0.186
T3 28.2+2.5 29.4%3.3 1.84 0.139
FIB(g/L) TO 2.520.7 2.6%0.5 0.606 0.577
T1 2.31.2 2.2+1.3 0.235 0.825
T2 2.9+0.9 3.6+1.2 2.884 0.005
T3 2.8+0.8 2.6x1.1 0.704 0.520
FDP (mg/L) TO 3.5%2.1 3.4x2.3 0.618 0.569
T1 4.4%2.8 6.7%3.1 3.151 0.002
T2 5.524.6 5.3z4.4 1.918 0.127
T3 5.1x4.7 5.3%4.1 0.787 0.475
DD(mg/L) TO 216.4£109.5 218.6+114.7 0.951 0.396
Tl 275.2+132.6 365.6+149.4 2.594 0.011
T2 256.3+160.1 384.8+193.3 2.931 0.004
T3 225.3£106.7 219.1x113.8 0.342 0.749
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x4 WEABFEARINE TEG HE (xs)

S| I [h] A 24 (n=33) B#4(n=35) 5 P
R {8 (min) TO 5.6£0.9 5.7+1.1 0.739 0.542
T1 5.8+1.3 5.61.4 0.192 0.857
T2 5.8£1.5 5.7+1.3 1.431 0.234
T3 5.7+1.1 5.8+1.2 0.650 0.551
K {8 (min) TO 2.2£0.5 2.120.6 2.120 0.101
T1 2.3x1.2 2.4x1.3 0.808 0.465
T2 2.1£0.9 2.2+0.8 1.840 0.139
T3 2.120.7 1.9+0.6 0.747 0.496
Alpha(°) TO 58.3+9.4 61.326.5 1.290 0.265
T1 57.7+8.2 62.7+7.4 0.174 0.870
T2 60.5+4.7 59.627.1 2.190 0.093
T3 62.1+8.6 67.8+6.3 0.686 0.530
MA {# ( mm) TO 59.2+6.3 60.6+6.4 1.610 0.182
T1 58.6+7.1 62.7+7.5 0.823 0.456
T2 60.3+7.7 64.3+8.1 0.272 0.799
T3 62.8+7.3 62.7+6.4 1.400 0.235
cl TO -0.5+1.8 -0.5+1.5 0.065 0.950
T1 -0.7+2.3 -0.6+2.1 0.761 0.489
T2 -0.7+2.1 -0.9+2.4 0.246 0.817
T3 0.4=1.4 0.2+1.8 2.070 0.106
LY30 TO 0.020.1 0.020.1 0.943 0.398
T1 0.0+0.1 0.00.2 0.161 0.880
T2 0.1x0.1 0.0£0.0 1.582 0.189
T3 0.0£0.1 0.1£0.1 0.484 0.653

VECIBEIMAE S, LY30: MA J5 30 min [ BESRIE B 20 3K

33 i#

DIESMFF AR T AR K CPB R LA K
ARAPIFRACEIEN, ¥ RBORFE R Z A I, CPB
I N RO LA BN IH 7~ B PLT S84 T8 i3 ik
IR PLT %k S D REREAR , 3R 5 i B M 8070 ¢ 25 [
EN I IE 0ok 2 N s A T R = G 1R
( TR 1k i T A I PR ) 8
T U AR A A A A DR, W TR R A
S A R MR PR O E L R iR 2 Y
S PR B U LV A B A Dt . R T R
IO i R TR I S eSS uR s S A S
o TXA PHCRA 5 R LA A 454, al
PEZE & £ 18 i DMV 2T 95 6 A PR 45 5 A a5, AT
BELUTJ 15 2T 24 5 P R S A 0 I ke 6 1 A A
I A 7 4 28 o0 A, MR 279 . e, R
PRZAN PLT 555 A V2 LH IR M I S2 AR S 2R T

JR 5 2 455 JE B0, ST T TXA 5473
JREE A P S Tk ZHEVE T . TXA Xt F 2R
JUHE T S0 A Rk i ELAT Y ki ROR [RIRE A
ST R B TXA HAT PR G g S g | 8 A1 r M s 240 i
SR R L, TR AR JE IR

T CPB i A Bl i R 5 5 MV 2R 40 0 A
P PCAR | ] S5 958 1 R 27V B8 COA I A I A DG T
20, CPB A, ML A AMRIE AN T MAL, $THAL
AR I — 2T 1 22 G0 - £l , B I 22 40 94 B0 Sk £ R
25, TXA K06 FIB ¥, FIB 5 581 B B A = 25 A
T3, DT W2 5% i it , ) 50 O 68 B 1 2 B,
T AL A B KUK s CPB 5 ML, B> T CPB (1
P AR R AR BER AS T  Be B R 2 VAR 0 E 5 A
S Bk, 76 CPB 45 )5 45 T TXA Al X HLFim T
i, EAS S8 A A i+ T8 B KRS, H i, AR
TXA &5 245 [B) 1 30 A7 76— 72 i AR5 4 1]
1E CPB i .CPB J5fdi Fj TXA , WL5E HE #5275 W BE Il
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ARG KA JE AR A

SRR A A B AEBE ARG 24 h 51 2=
B DD FEAR G EDZIFIAR G 24 h B i KT B
41, HAREE M D) REFR AR R W S i X, HR
PRI T B 2 DK R SR TXA 7 it B A A o 2 v 5 3k 0
T 1 h P9, 00 R TXA I 259 B 7E 3 h i 3R,
TXA -5 11 24 80 min, 4= W) FI| FH B 35 33% ~ 34%,
TXA 3 5 B /NERIE LI bR, 25—/ INe AT A 30% ,24
h N 90% FJ 48 ' WEHEEEBR' S . A di7E CPB JF
TRATRNZS TR 97 & TXA , SR 45 25 i 6] A5 5 v F
B 41, 7E CPB G475 R SR il A 452550, 5 B 4
TE CPB JE 47V R 48 JU#E F-4f H] TXA 7] 5 A 20
il DD T, Bk sE g L, 5 AR i g3 A
L, thi 5 /9 DD M £ 3l - Pr P i i 2 & F =,
NEF TXA AT B Fp =4 T f g 5 AR a0 0
8, AN, BT CPB 2l 1f 3¢ FIB & & % J
ZRHUEARSG A — A EEE R AR A
S FIB 7E T1 B 48 TO S92 B FRE#a3A, 78 T2 A
MBI A 41 FIB A7 B 5, LA A ] A5 o I
S TR T A CPB Atk 45 2450 B X it
MIBERIE 7= AR [ FR B FIB R, ZEAR G5 1
RBWKE , B UEIHIAUAREF 5 1 g 1G5, A 56
ARG 24 h Bl EZESRES DR EA K, R
PRZHAEA i il | LR B 2% il fe K Hb T R {E
KRR A DL B E V22 5 (P >0.05) , LLBLHE W 7E
CPB HiI i ] TXA AT SEIA R0 i 4k S PR 25 5 Tk
Ul /D AR S 4

H i N AME 2 16 R B9 IIESE TXA XFT CPB
O WEFARM MRS VER BRI, TXA o T HARRA
PIBTLF AR R, B T A7 A6 1 o i A4 424 g XU (an
DVT (O e ZE45) o R A8 28 9 R0 fe i kB
T JUE R 3 R S5 0 S RV S A
FPLEERYY , AT BT AR AR ZERAF &4, Myles PS
S5 ST MR B Wk 5% B RS A T R A BE ML IR
7, IR BN TXA 525 [0 B4 b3, ARG
oR o XU, T H R U B JE 30 d i 44 g5 i 1
T g A — T (o] oA A g e B, B O A B
I R A T AR SR A H TXA T3 B IR R
e

TEG AR 55 7 i 2 R0k BDE | 3 245 J it 5
M43 ) TEG " R A F ZARBLEE L N+ i
M ELRASE R AAEWC/N K 22 20 mm 1 &
e it |], S me X 2L B, BRiS 5 FIB 2 UM
K MA B B i B8 B dpe A5 3 FRR e M , 52 PLT %%
HEATIRER W HE K, MA (E /R B0 VIE %21

RS HE bR o AR 25 — 350 0] JE PR 0 58 2R B TEG %
FUEE M T RE A X £ 4R DI F AR B E ARG VIE JF
KAEAT B O AR, HL DD 7E i 12 Wik 2k B
BRI L, R EAE TXA FefEl %
HIBFSE d, ¥ TEG 5 FDP DD 64 Wil 27 1%, LA
T8 FHAE YR Faraoni AF 5 HIE T
ANFFR R TXA 525 O IR Hb g, YK B S 27
JUHERE (LY30>7.5% AFRHE) , 5AF 5T 25 AL,
JUEPIA W] FIB & DD A 3% 2 5%, HW 4 TEG
IR WG 2F 3 X (P >0.05) , [ A28 /20
BE MR KRR WG 22225,

SR, ASBIESR o AE A — 8 Jm R, 15, A8
HAWAT F K& AR B3, B REAS it 2> H
SRS BRI TSR T RN HAE AT CPB
OIEFAR 3 A0 WERLA R A5 4 R S5 5 40 R 5 22
HEATHUEEIR YT , AT R ZE 4, DA b 45 TR R XA fF
g IMAS & AR I I E R A A R T e — T
Yoo WA, T TEG By, Bl AR Y46 1l 22 v A fig
AT VE TXA B ZRAE R, B, w55 2R
LR Z i KEEAR S — IR AR,

2 I, 78 CPB #HLATI FH TXA A 5 g &0 il
LFER WD A S R St , ELASEE AR 5 i &
AR Al TEG J2& CPB Uy I A BB A 399 58 1t 2y A
DR AT FEFEBR | X St IV PR B HA IR R
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