Advances in Clinical Medicine Ifi/REE23E &, 2025, 15(3), 1323-1329 Hans XM
Published Online March 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.153745

B 4514 AR 351 45 2k &% 2 I s B9 A X

w—i", S g

UEL RIRER 2Bt e A 22 Be, |70 At
U EER, TV R T

5
A

Woks H . 202542 130 FHBER: 20254F3H7H; & A HM: 2025437 14H

R
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Abstract

Traumatic Brain Injury (TBI) refers to the injury to the brain caused by external forces, which is
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composed of direct traumatic factors and indirect trauma factors. Direct traumatic factors are mainly
caused by traumatic injuries such as car accidents and falls, while indirect trauma factors are caused
by repeated variable speed movements of the brain caused by sports and entertainment. TBI is one of
the main causes of disability and death in China, especially among young and middle-aged men and chil-
dren. After TBI, hyperfibrinolysis and abnormal platelet function will lead to coagulation disorders,
which are not only hypocoagulant dysfunction due to prolonged bleeding time and increased bleeding,
but also hypercoagulant dysfunction with increased risk of venous thrombosis. Due to the complex-
ity of the mechanism of secondary brain injury caused by TBI and the contradiction between high and
low coagulation dysfunction, it is difficult for clinicians to unify the treatment plan and timing of pa-
tients, so this article aims to review the mechanism, detection and treatment of coagulation disease
secondary to TBI, so as to provide a reference for clinical treatment methods and improve the progno-
sis of patients.
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1. 5]

TBI B V15 A5 & d A H7 7 5F Bk & % (Glasgow Coma Scale, GCS) 4IRS V.« 1B XN 1838 x
LA (1)) SRR B Ay AR TR AN, AR R MR T GCS 4b, MRSk AL E R Sk
PRI AIR AR« R R IR BRI B 5 R BRI KB IR S AT 25 & VRl R R Ay PR R T . 2
ZE 2352 B G005 I = RL bR A R, 98 Z AR, BUGE R 7 oRE R G, R
2R TRIETE R ZE T A R L B B RN, S REE R R, KA T RE S| Rk R AR, e
SRAEPIE I L) RE R 54 3, Ak R PEB I AL N S A, H RO At A5G A8 T s
TETEE MR AE IS T [ FRERAS S E A RN A BAE R o« Ho (9 2O0E S B 5 kI D) e
B2 X e etk AR BLAR I OC 2R, PR R S B AT DLd I i MR B A /N5 40 i 55 22 Fh 4t i /-  pp 2 1)
Retmn 1], FFRBEE A JF Rk, WORE RS, /MR RS T R MR BAE A, (R e 4 R E
MIERE2], & RCBTETERS, JRIEINE .. 500451 %E 9% (Trauma-Induced Coagulopathy, TIC)AH L, TBI 4k
R g ML A A3 P A Ll o e PT343, S0 155 1T T 57 R s L IR B8 25 5 gk N i 20 2 b (R g 9 R IR B, 40
1 B E AL ThEE, T2 B TS . 76— 50 TBI S BT HE PR 70 AR 6 Fh & B, W I ) & A R
H 47.1%, 7€ TBL Ji5 6 /NF Py H I J RTRE 2R 43.5% [3], MeAh, F 78 % e IfL58 (1 B0 T2 2 ik 17%~55%
ANEE[4] [5] FIHCKE AN ZASJ7 T A TBI 5 & L L o

2. BI04 R 40m K & R I ok ) A R AL

2.1. Bidiz

1EF AR B I e [ 3 FE R A A YR PR B L& 42 (Intrinsic Pathway) -5 408 P4 &t ML & 1% (Extrinsic Path-
way) Wi % FERIRE, MRBRTZERAMBEMIIZAT, RGOl T e B PME, Jhlml gk o i A .
Hodr, APTT #7EIRG PR T W8 00 Py YR Rt g 4%, PT & F T B B R D0 AR B & 42 [61-[ 8]

PRI B LI AR 2 1R N B A IR [ P AN mT BRI 3R T 22—, 5 2 bt i DA B AR B A K.
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M RE 2 BT, BRI R XL 5 47 A R R S S R 0SS RE IILR F XTa, AT S 35 P9 U 1
MIEAE, Xa #od B XT AR Xla, Xla 7E45 551 BB FBGE IX 4B IXa, SAEEE ML T Xa &
Re 2z, TESRT VI M/MRES 3 F(PF3). B8 T —RERESY, XA KT X Bis N
Xao WRBEIRAR B -5 PR 720k I5 T M 3, DA Bk P R g I 4%

ANJE P R & A7 R R T DR 7 Bk T R R, RS A AR R T . HSUZ BT, AN
SRR A (R 1), AARF25 M IR VLSS, TERGEE Va8 51 - 441
KFEEY, #—08HF X BN Xa. AN AR R i R 15D N ER, (5B T3S
FRUGES T ZA LR TR, PRI 32 840 2R I 2 M (TFPD AT . TFPT & AR E Z 1 Hit s
H, AEiE g MM H R 7 Xa. A7 VIa G T, S80IE B REE 208 T i A0 B B IE i a 77 [9]-[117,

P2 LIS AR I 2 )T H R WS IR T Xa, K7 Xa fERF V. BEE. 8587 00 B R K 6 it g S5
(PR TD)WeE e B (D5 a), 48 i 2 A\ A4 bt = B g, oA S 24 T B R TV T ISR ) 41
PR AR (N7 DA IE YR A (R T Ta), AT ILREERE , 1k 2k i i) 2R .

2.2. FEERFERMFFHER

214k 5 1 I (Fibrinogen, FIB)HIFFAE & B LA K 73, o2 ML 06 i i A2 AN ] R ) AR iz
BAYER A RO s AR e B n, A S S UM I AS AE SR AT, e B e b,
AR AR THROE VIR R BER B R 8 S5 K, JERE S M/MRGGR T GPIIb-Ila 454, fedbi/MiZRAE[12]
[13]e Z2AMWPFURI, KA TBL G, SEBE 3 h PRI S0 i 27 4 R FE 38 T %, IXFTRE 2
H 3 JRE A 5 A EL A A st o g A T 21 4 5 11 B A N 2P e 5 T (RIS A W T R B 2 i
B e = ) RS e MERR 104 D- 28 4RAE TBI /51 3 h WRIZU s, X RH) T 4R 48R 78 TBI 5 K& & il
ORI, B R BRI 7, DI A 7 2 VA T B 21 4 2 1 e bl DA S T AR BRI PR 7, AT 3
R INRI[14] [15] X BZAER T TBI AU RE B AT AR RS A e 0 v bR 2 e 21 4 a1 P ik
L0 B R SRS

PR A IR T AER MU AR T RS SRR, B RORE B AN 2 A MBS OB A [ 16]-[ 18]
21 4 o 1 JEUR TOIAAE IR W LR (0 X 22 R GG BRI, (H 2 R A PR R G2 di, 214k
B 1 U RE T Tl RE R R 1 AL B Bt N 24 e, R O D RIS A AR SR TR A R
RFE ST S SE R R, 28 i UL A2 s o T 5 — 5 THD, A4 ER SR BRI I 45 A R E AR
2 L SZ AR R S e 20 A R R SE A A 231 DA R i [ L P B 2R A PR 45 2 N R RS M 2 LB

AR D- AR M AR M G B BRGNS RGN REIE O, BRI, TBI &% D-
CERATTREARBUSAE VIR, AL YRR A RV RS TN USROG, TBL A A4
A AR AN S I P AR89 )5 B 3 b Ze A ak B e[ 1] [19] [20], BRI AT AFE IR A 8] Bkt G K AL AR
TiGYT F B AnJcikit ey, N R A RN . TRIHCEIE 75 %

2.3. AEEEEEEMFPER

P K2 B# = (Endothelial Glycocalyx, EG)f T~ ML P fe M i, BN A EREE EM k. HpEEER
B4 “ET7, BERCRBERE Y BT, WEILEA BRI N TS EEN R 8 E s
FIA R P2 2T MM FE LS, BB B W SRR . AR 2R . DUk LG 11 &5 Al IS ) o
[21]-[23], Rt EG TEHNH)MARTE B FHPTEE ML FE 9 1 @y i A EEAEH, Brikz 4h, EG
AR E I i I SR T A E SR A B )R .

TBI J& 2 SN UM N, 2 RAEFFE R34, EG ¥ 00T P S 408 B ORI /NORT 40 AR B
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TR 4R AU, RIS, IR ARRE LR 7 S /NER 36 st G vt et e DA R B 2T
oo, SEORECENE N EEILDIC). XN FERTRETRZE 5~7 RIMES A BB, PRt da ik $1ii] 28 F I
RSRARA EG LR AR EG THREMIMR I A& — AT AT I /0% I R Fp s 438 FH (0B B2 3R 83k S« TNF-o 41l 51)
(U e BEHTAR) BT LAk > EG PR A3 (B 94 DA J eI T e I A 38 0 1 ) 25 L 24 . FLAE P ML AH ¢
“WiIEEAN" 5 EG B BMTEBEEER, FUTEAFRMHAREE T, “BEEAMR" X EG PR
et ANAH . WFFERIL, fE TBL I, REME “Iii& 8 A B0 ADAM KiRE AN . ERSEEAE)”
BCHT B SRR BR T JORE IR RIS AR S M A S SIS R (25]-[27], BFFEN GRRHE X — 45 SR HE 48 A R e
“R TR W AR L EGL A R 4 2R T 43 i DA R B YA 1 EG A AT AR R AN R
— M AT IME . BEE BG W EHE SONYT K A4 I B 0 ) 5 B R 43, UE B B R 32 B R
NG E

2.4. Mn/MREEEEI P E{ER

IIRANY SO A EENER 71 1oVt SN o 111870 R ) 2 B2 12 /D T B M I B2 ) e = g N (TR BV 5
2R U H I Re IEH M/, M P B 2 BB I, /MR 2GR R SE R 10, BB T
MAEEE, FBBULEZER A2, ZBERIFT(ATP). MR (ADP). B LIRE. BmEFSE Vs YR,
ek M e (28], TBI & Z RO JE, B R R A RSN P A 1 LS B R 2 R MR SRR 1
IR SN I R T #2520 /MR I EE, Daley %5 A e 58 7 BRI PERG 12 45 Gk 3 AIS > 3) 48
F AT RO BRI BER I, R I 59%[ B L L ADP 3B I /MR D ERERS[29]. T TBI J& BRI 1) J LR
=B IR o B S AT /MR 1 T RERERS AN Te A2 X R B B 5 B S 22 1R CL A7 LE /IR ) e R
(U PR BRAE T2, AT RO Va7 # R A AR S, I HOR AR /MR I R 5 B A A R s TS A
[30] [31]. HL/NARIHAEMSE J5 =T R HE#F H Born A1 O’ Brien {8 1 (3% 5 58 42 I 52 ¥%:(Light Transmission
Aggregometry, LTA), I8 I Y6207 5T R W F2 R SR S BRI R T B [32],  JREA ML/ IMRERERZ, MaH
BEE, PTG E R, (BRI EANG — i BRI PR EB, S80Z7
IR AT TAEBE A I . BR T LTA AMEA A /MR RE BT AR AR I /MR R 4
TSR /MR IRE, HESAA )RR, &I TBI 3% KL/ MR I RE SRy, B 7 LRI
M NRINEI AT T FAh, TR UE A IR TT J5 3t & AT /MR [33] [34].

2.5. HUERmES 11 £ m%E P a{ER

Prse i g I (AT-ID 2 N -y EE R PrAt R H, RS, 2R IXa, Xa. Xla.
Xlla 58 Z Mgt MK F RSN EE&Y), gt H 18£S, AWMEBPIEIEH . TBI B35 R AR5
DA 99 IR N #4338 BN AT-TIT ()9, &I PR K g ek, 30 a8 2 kAR AR R mT g . BRItk BAAE,
AT-NT B R ILA] DL TBI J5 #0148 Dy RE I 23 2% 2 77 TH I T RE[35]. BRIk, Bkl 2 (B Be F 4R k47
UM AT-I ASS0I00H , K36 A0 AT-TIT S = 1 538t 75 B2 00 2 (1) EE M 4 DL R S A i Aan il

Br T AT-I BORRAR A S 20 IR B, BRI A R @A R 8 DL IR S #2 o
BB I
2.6. HE{ER

WEFCERN, TBI J& P RCRE S AR IR AN A o o 2 00 B B e, e S 2T 4 i 1 M 5 5 i 1 P9 B2
MRS G, T 51 A MUAR TR RN JRE S8 2124 8 1 S FLA P W (Un £ 4 5 13 k) e g 2t — 2D U oA
BN, 55 ROAES BRARE T, AT EE P9 BB AR 40473 361 ek, P B WE =5 1 FORRLR T 3R 55 o g
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% 5400 MG 10 256, AT F0 1) e L il P i e 020 I /N )80 10 TBI 51 PR P B i 240 1 2 1) 55
X —PrEt YIRe, 45 ML/ SE 25 S W0 A VR I, AR A AR T 2 e tH B 22 (R B 4T (W vWF),
Xy Tl 5 L NR _E 2R (0 GP Ib-IX-V)&E & [37], #2501 /N 1 26 B AR 4

TBI J&, WEKHESE. 2R4EdE )55 /MR IR P AH BAE A R T — AN 2R B IE SiL ], o [E (2 ik
TR Rk s IR I A R X AR AR A B OGRREA T, A ORI P R RE ) S B L L NAR PR SR
WAL ER I A4 R I ThRE, FTRE NG TBI 3 I R S S AV 7E 9697 77 11 .

3. BT

X TBI 8%, ARG MIIRERENG, RN %0l FL(PT, APTT, TT, FIB, D-—54%). 1
ANBCTHE MAS SRR AR AT HOE I, B R BRI S 5, 8 n] DA I MR T EE L i i B A
5. MEHRA TBLR, FLZERPUMAS . PUEEISE 259 AT ML 2594 5%, 953 175 7 2 I mT DAASE FH 6 of.
BEIR EAYI(PCC). A3 K1 RIE DB WIIIER « WFTER I, 20 R ER(TXA) RT LU i 1 1) 25 1y
RO, AR AR, AmFEd i, B XA, AIERED, Rea it iR, Lk
B R A TG54 5 S 2V TXA BT LU BB AR T R, RRREIR 15 0 8iayT, BE AR
R PR 10%, 3 /NS B ST AR S T AR 2 R T (381 [39]. S ARFE I 15 S i 45 Tt ifi.
iR 52 A Y(PCC) Bt vk R MK (FFP) AUTHE . R 4EHE 1SRGV S5 IR LT RE, BRULLASE, (K451
i B L /ISR k2 B 3 75 2 5 B 78 4 2 1 B /AR o 48 FH DA B YR T R R S AT M DAL (1) 1M 3
REFRAT R JCR M i IR, ] DA P R A ) B V5 AL BRI IRl F VIT (fF VITa), rFVIIa 7] DAASK 441
BRI, FEAR G AL B0 FX A0 R 10 Bk I g L 2 A Dy et 1L R, DAL T SR s 21 1 658 1T Dy RE PR [40] [41]

4. REGEERE

0 42 M 45 7 408 U ML 2 o R 58 A TS RO MR, HLHLAR A Apidt— DR BL S iR . —J7 R IR
1 TBI BFHIBOL. BOREEAT, J3— I B ATk G005k i 06 4k e o i 7T . I677 8 2
o T A BRI A 0 4k A B L YR T, I 5 EE RN SO PR B2 T 2 A wF FE AN A, BL
W5 N B PR 2 A AR T R .
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