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Diagnosisi and treatment of acute traumatic bleeding and coagulopathy

Summary The incidence rate of trauma induced coagulopathy TIC is increasing year by year. Its pathogenesis

is complex. It is related to timely, accurate diagnosis and correct intervention can reduce the death of patients. By

timely and effective hemostasis, appropriate proportion of FFP and PRBC,

platelets, procoagulant substances to

stabilize blood pressure and reconstruct the coagulation process. can effectively delay or even reverse the course of

tics improve the survival rate of patients. However. there is still a lack of systematic treatment norms and guide-

lines, especially for patients with traumatic bleeding combined with anticoagulant therapy. In this paper, we con-

ducted a partial literature search, summarized the current treatment suggestions, and provided treatment ideas for

the clinical treatment of trauma doctors.

Key words

A 455 BE IfiL % (trauma induced coagulopathy,
TIC) . 518 f A AT 4% M i AT 98 2 22 % Al v g o DL
F AT Sk B B SE T IR, BEE N R S AL B0 P
i A I R AR BUBEIR T 1Y B8 Ok B 22, IR 7E [
BORE R B 7 rhols , 268 B R A L TR e
IO Ak 245 W B S8 — 1 J7 FE . AR 4k o B A
SRR B3 JE O M I RN 2H B 4 23 0 B
I mPrEEER. 2B Y BE = AL MERE A
ot FBULT A " R0 8 1 2 e
M EEZE AL . A B B BRI A T G
B35 Sy Vet o 0 E I 9 A7) AR 2 — A UL A i K 1)
R R A 3 AT S 2 R 5 B AR TS R 2y 4y
Z—EA R A ARG 1,65 h 2247 BLAK 5
I I BE R T8 5 L BE A 9 17 & R Bk 1. e i 23 4 —
A, R TR R E AU R U R X
T Bl N A R = g 3 1| G 21 I8 T € = S 5|
PROPPR #1559 520 73 #7 #4251 1 it/ 24 1F € 1fi
96 T 0 18] 98 /0 15 min st 7T LA BRARAE T 0
ZAE R BV KA s S BEE I
f 420 13t LA IR AT R 2 R AR SC RS T
H XT3 P B 1l rr) 3L A RN e O TR 09 3R T
WA FTAA B2 4 68 i B A5 ) B 455 1 i ) s o 4

(LSRR Y
1 26045 5] % I T sE & 45 B9 AL &)
B3 MEEE 1l D AE B A (TIC) = 90 #IA O 42 6

13 19 24k A 1k R AR A B 30T A T 5 2 WD ST )
b bon P AN U RO RC P T S A S

DRATE B EARERZSEFAORA.611130)
S RE
BAEVEH . #A ,E-mail: 389560221@ qq. com

traumatic hemorrhage; coagulopathy; diagnosis; treatment

Bl 1 s T 24 A0 %F TIC i P Az 2 27 B0 A7 0 ME &, 4
SR F R AR T R 4 B 9 6E S IV B TICH
ﬁﬂfftﬂﬂu$%?ﬂ%ﬁi_%”7ﬂ2é§%m% 1Ml 22 B AFAE
/N Dy RE R AR R 2 B0 i R A TR St
JﬂlHﬂLﬁ‘éﬁfx—FF%o A Z T L 28 4k 8 AR R B
SRR R AR YR 0 P AR R — AT R
FRPR X 5 P8 TS RO BE BRI RO 2R
I HE— 25 i ORI EE LA I ) AE B A AR
1 AR FN R 2 0 B = B RN

S ki, 20NE)

T v

IRFEAGHE A

4 LB
e s — ELEIC
e L L o g
BRI IR T | A I/ NI fi B
P

LV IPSES
IR I R A AR i

BEIRIEARY PRGN &
M\

T AL DRI 7 A R P FAEATG R “BOE =" )
-

v
BIYPEEE M5 (TIC)

T W RS AE ISR EAESYW(TTONIE
B TV 1) B 1 -c 38 B UONE L BE I R FV O FVIT
AT 1P Bl 25 2H 20 2T 55 T D IS B0 T 5 R 1Y = &R
W BT RIBFIT R RO R AR T X — o s AR L A
QA MRS S G P B, 2R
WG N TIFRE ARFRAN R L RS
B JLT- 0 A5 A 43 10 3 7 T W 4 09 10 ) i — B )
ABF I M/ NR D) EZE ALY .
E1 tipslEamsERNLUNRELEEEHS



557 SR B A 2 P I R I B RS 6412 W FA T + 509 -

2 BERTER S A

B 1 1 AR DG BE I CRLAE TIC) MR T
AT HEBCI Y AR i A R O AL P
ML, FEBERT AT 22 Bl 7 1 42 2 T A S o
FEAETCIE W] . XA OLT L e 5% s IF s TR
THURME—A A BRI R 1 A8 s

2.1 JRi ki

B R A R T AN (B0 R R i G BB R ]
I P e B B e A SR i R OR L ek L R
38, AT TG A BORHELZE S A0 i R L. — s O
N0 1k B 25 Y 1k AR 2GS T ik 2k i AR e
BEIM IR R H 1.

TR H I B AR A L R S B i

F1 BREFEMERTIENEEGHHNMEREE

il Bt B B

R XK IR I

i £ A
OFEia 1k i AR k1 © J6 B SoRk 4L 0 H 5
OF giat R HOME SN}

REL 1l P4 VA O

O VFEAR M E; @ TBI 3 BP 78 80 ~
90 mmHg/MAP 50~ 60 mmHg, A 3k &84 .
MAP=80 mmHg; @i H &3 & s 7t £ 24
AR B E R

RS TXA 1 g

LW A

OB LI A9 0 CHD (8 APTT {8 i/ 34 2F 42 26 3 S50
S IS B PE S 00 7 b L/ B B IR ) s L AT R A
CBD) TR {5 e et 8 7 A1 5 LI I 1

B

OFARE 11 ORFIHFF s DREBOA

B T BE 1Y SRR YT

O BFFEBERTAR L T TXA R  IAE 2.8 h 5B 1 g; Q% xt
PERE IR BB M P TR O 7 4 1R <<1. 5 g/L; @ ek 3 1 3
BE CIE % PRI I 45 . 391 B g P 3

0 RIE ST .

OKBHIMAT,FFP + ¥e45 RBC 24 1+ 2; BRI P&y i i H AR Hb {8 7
~9 g/L; Q% A FFP ffi PT FI(Z)APTT>1. 5 fF 1% 1E# A (B A K
0 B AR B A AR T IR 97 AR ET 4 8 A R URE /Y 83 5 O i/
M =>50 X107 /L, R 2% 1 S i #1453 - =100 X 10° /L s D Fi i 25 9 4 1 79
IRIT W 2

1 mmHg=0. 133 kPa; I T BURHRFL 05 10 WA 75 2, o T4 1k 1l 70 CE A 2 SRS B /4 35 M B e e B 2 4 L b
TN T AL ) s Hb, il 21 25 (s APTT, 1% 46 38 4 %8 1, 75 B 18] ; TBI, A 45 % i 5t 43 s MAP, - ¥ 34 ik & 5 RE-

BOA, 3 3 K i 45 P 3R 2248 JE R s TXA L T ERTR s FFP, 351 68 ¥4 VR I s RBC . 21 40 i ; P'T . 8 1fi. 7 J57 I ]

2.2 kA ki

DY Fi 7 B 4 475+ I S A R A i ) i —
A AR Z2 A It 3R B 40 S A 2 R
w1 Y I ) = T 11 0 | R e e i 1
T 3T L 3+ i 7 DA 3 3 8 o 3 Jok 8 2 3 2% L B 1B
Sk A BE L I 0 s ], an SR A 2 1k i
A5 FH AT LR 2 e o R £ 4 R i L T
AN S8R A 284505 R Y S O R E T
2.3 FE i

B 05 R i 3 R E B KA B
10 % ~15 Y6 11 £ B M It 2 20 Jok s 1 58 ) 2 s 11
e T AR 2 2 MR B E B T O Y AT R
it o R A A R A A R /D R R e Ik I
HEZBERERITBEERT R 19. 1%, Mk
P2 BET- RN 33. 30611,
2.4 Il R H

Ryt T 000 R ) A9 R B e B 858 L XU ) 8
PRBE = A R ZH R AEX Rk A B o AR g T v 28

(2001 440 2017 4F) ) 55 000 4~ 38 F ZE 3 B ¥ 46
B4 [l Jes 43 B vh s A Lk T Lk R B T 2 A
) 45 75 2] 60 min DL 0 R ol v o i = A 6
R R it AT DK PE T R AR 44 %61
3 EEMGHOMIETT

T AT SR A R B TR] B P — R A RO A X RD A
frp B ST, B AR B S R AE T A T
B T 220 £S5 POl 3T — R Ak B4
FOE AR T A A S L 0 22 Bua L,
TR BN 0 R IR i SR B S A A TR R ROAR R

T SR BE A B B B O R R SRR E L
TG S s ) e ) R 57 B2 26 B A 4 st
KT B Ak i — 2 O A A A 4 A A 1 R
o SR AR PR I R W46 R 80~ 90 mmHg (F
WE KR 50~60 mmHg) , 5 2 H i 45 2] 45 61, 78
B P I 4 4 BB 3 v DO 34 B ik R =80 mm-
He, UIPRUFIGE R . 9728 WM 1 18 F i 48 V5 L %
16 Je Az iy 0 AT S B L R 2 RE A i 4 T R



. 510 - Il R

&

2Rk

22

Sk E H bR R

g4 BE W Z G HLE LAY ™ R AL
BBV FARGYT . EARVFEMRN RS T A5
(ERSECE I NN TR A | DK T i)
(FAST ultrasound) 6 I g | i€ 3 /4 3% 55 W AR L K&
AR R X A B R A B R I
F P R v R R ST B R R A 8 4 4
Jr ke,
4 BRMmMESKNEEISH

A B Je B Sz B D0 R 96 97 E i 1) BE R AT . R
BRI 2 W BRI W e R B E N, &y
W) 1212 R AR AT AR hy B A B8 I R A5 A ™
HHE bR, e B E A W . FL R AR Ay (BD) & M
DU 5 R0 i ™ 2R B ) RORR TS A . B I 0 1Y
WIS R EE AW, 25 PT.APTT. I
AN T8 S R s W7 ) AN S 17 7T A A e
(INR) A1 (80 148 # 5 B (TEG) , Hirp TEG 1] %%
7] T HALFE AR 38 5 TEG, AT W i 21 1y, 3% 76 U 1,
IR B L 1 R A T TR L T LYY 2 ]
AT LA B il v6 97 7 2. a0 SR M BE i/ i

Ty he B 1 1] R FH LAt 77 3 ok P4
5 2MEMINGEERRNEST

TE T A PRAT 45245 4 il P & 95 (DCR) I &5 14 F
U 26 560 PE R i A VR 4R RBC I ff ¥4 VR 13K 1Y)
Lo 2 = 1, o n] i Uk 4 2F 4 25 1 D RN ok 4R
RBC. 156 97 45 A & L Y fig 1 TEG 19 45
J A i Y, R 2 WoR T A0 i R
el FH B 2 B 1 T A 24 ) R0 L R B B L, VAT
R FEP A9 (5 0 3576 b 280 PT il APTT
(1.5 A IEH) A (S0 Bt = HE il 7 19 3 s pE il 42
XA K i A 8 BIA T AR A 4 AR D O
By R FEP, R0 % MG I7 SR s,
2 IE R R L e R R IR AR 4 R I NRR L A T
JE SR AT AR AR 22 0t i KURS: . AE R4 Y i 5% B 4
P i 5 453 3 o i A M 4E RBC 4E£F Hb iy 70~90
g/ L, fi AW 45 1 /s B 4E #F 1l /B #E 50 X 107 /L
o7 3BE e R R ARG L I 0L AE R i i S L
AT TEARAES NAE . 3 A REEEE T 78 Be A 44 1l
H I TR R B L B S B i

xR2 TEGEStIGHMREEETE™

FFP PLT

oAl

R 14~21 min: 457 1 FFP
R 21~28 min: %5 ¥ 2 FFP
R>28 min: 47 4 FFP
HEPTEM CT>260 s:
#5F FFP 15 mL/kg AT
i PLT

ACT>>110 s:45F 2 FFP

ACT 111~139 s:45F 2 FFP
ACT=140 s: 44T 2 FFP. 10 U
RULHE 1 IRY7 = PLT
ACT>128 s: 44T 2 FFP

MA<48:%4F 147 & PLT
MA<40.%47T 2 4J7 & PLT

HEPTEM MCF 35~ 45, FIBTEM MCF

>8;HEPTEM MCF<(35.¥%F 1 47

MA<55:%4F 1i4J7 & PLT

MA<55:. %7 1 3J7 & PLT

LY30>>7.5% , 4 T4 ki

FIBTEM<8.%4;F 2 g A4 HJF
APTEM MCF/HEPTEM MCF>1.5.%
T3 g4 E 1 APTEM CT>120 s:
25T 3000 TU B Il IR E A9

a f1<<63°:45T 10 U R ILIE

LY30 = 7.5%:%4 7 1 g TXA

a fA<<65":45 T 10 U B ULIE
LY30=>5%:%4F 1 g TXA

I TEG, LA 3 ) [ s FEP B & 9% VR I 3% PLT, i /MR R B ] s MA B KPR IE 5 LY 30, B KR B /5 30 min 194k i
IR CT A BEIL AT ) s MCF Sy e R BEHLSR B s FIBTEM Sy BE B i 25 4 3 1 A5 5 ACT S i A 4 i 35 B B 18] 5 o £, 47 2 4R

FH 358 B A B i [ B R TXA, & R IR .

6 EZFHERTHEMHMNEENET

N E 2 A T8 R 4 O e 1 0 T Bk 25 W B4 81 1
H IR A K T R O I 2R R 2
i T Bt Al T BT BE 25 W RS, T LA i A, 4k
AR KM 5 BT AT DU A INR ke A I
If AT LA G 5 2 1 e i B 5 A 5 W vk AR )
(PCO)YFIH e 2 A= 3 K R A {H H T EE 259 Ak
Z  INBTUR Y0 BE | 3K LA L S 2 U JE R A v BE
SFLIFABE—— 0. MOATEBR FAGTE S (idaru-
cizumab) 2 BE ML A0 A 500 2% ECIRE A R S 0 A

T B I 3% 1 7K S T S R O A ) AT MO
fili o SRS REAS DU A& SRy B I B 2 R
T RN T EE 24 0 0 R AT AR R — A PR .
R AESZ Xa 306150036 97 09 8 1 3 e A A
By I, AT TXA # PCCVARYTY . FHPLIN /MR 259
TRTT 1) BB R L I B N (5 FH e 46 it /NTR T R
TR TF ARG 0PN iR T DL R 4
FREINEZR . £ 2 D45 T 5 xR b B 25 9 i 41
13 H 1L £ 3 ) Ak B L



SR B A AR P I REE I B RS 612 W FA T

+ 511 -

®3 AETEANE /I Y g ED

5% I 490 1) 5 r 3] 5 ZUE 8 ) HE 7 3E 55 B i B UEE 1 4 2
B R K 5B 4R K S 8 4 R I 2 v 45 1 (FFP) , (PCC 77 7E
(VKAs) 5E 1f. il )i A2 5 W) o 4 ) (PCO) ARl HD
Xa [HF 5 (RIUR VP FE . Andexanet alfa T 2019 4 3 A g5 & Bz PCC
R Z 10 JERA A 10 BE) (EMAHEREAEHE, [ 2019 4F 9 3 1 HREAEfE & 3Fm

i)
A T B AR R GA b PHAEEERT PCC(idarucizumab A~ 7] H)
JEE IR iy
TR RS BRI S O R K
43 7% (LMWHSs) RS B IR A IR S 1 PR AR EE #HH VIa W7 (B EAFESER
P /MR Z5 ) ASA/FE A W1 5 ADP 3 44 45 50 7
1/ R
7 Bg ting hemostatic potential and transfusion require-

TIC 19 &9 R AR T a3, Rk HIL ]
A 20 SRR B B L LV RS 2 R
A, S HEfR 2 R E B Y T T0RT 2D 8 5 AR
T2 S R A Rk I 3 L 9 A FEP R
Wi RBC. ML/ A2 BE 4 R A28 1l T K o At g
i R AT LAAT 2K AE 2 L 20 AR TIC B L 4
BAEMEAR, HHEAT 8= RGEERIRT ML
MG HS UG I PUBEIR T Q05 Hh i L R
BIGRFEEITXE TIC f NI, S i I e A 1Ak L B YE
PR IE T X T 5 ™ E R s A A AR A R G T
Jm BAT HE A I R 2 S, T R AR T SR W o i E
— 5K
S 2% 3k
[1] Cardenas JC, Wade CE, Holcomb JB. Mechanisms of
trauma-induced coagulopathy[J]. Curr Opin Hema-
tol,2014,21(5) :404-409.

TR A A i 22, AR 20 T AE At A R A B
Ptk BE il 1Y A8 B R AT LT ). e R 22 2k Ak
2020,21((7) :553-557.
Cannon JW. Hemorrhagic Shock[J]. N Engl J Med,
2018,378(4) :370-379.
Frohlich M, Mutschler M, Caspers M, et al. Trauma-

induced coagulopathy upon emergency room arrival:

(2]

[4]

still a significant problem despite increased awareness
and management? [J]. Eur J Trauma Emerg Surg,
2019,45(1) :115-124.

Chang R, Kerby JD, Kalkwarf KJ, et al. Earlier time
to hemostasis is associated with decreased mortality
and rate of complications:Results from the Pragmatic
Randomized Optimal Platelet and Plasma Ratio trial
[J].J Trauma Acute Care Surg, 2019, 87 (2): 342-
349,

Kornblith LZ, Moore HB, Cohen M]J. Trauma-induced
coagulopathy: The past, present, and future [ J]. J
Thromb Haemost,2019,17(6) :852-862.

Cardenas JC, Rahbar E, Pommerening MJ, et al.

Measuring thrombin generation as a tool for predic-

[6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ments following trauma [ J]. ] Trauma Acute Care
Surg,2014,77(6) :839-845.

Rourke C, Curry N, Khan S, et al. Fibrinogen levels
during trauma hemorrhage, response to replacement
therapy.and association with patient outcomes[J]. J
Thromb Haemost,2012,10(7) :1342-1351.

Kutcher ME, Redick BJ, McCreery RC, et al. Charac-
terization of platelet dysfunction after traumal]]. J
Trauma Acute Care Surg,2012,73(1):13-19.

Helm MM, Kulla A, Stéhr AF, et al. Prihospitales
Management traumatischer Blutungen [ J ]. Notfall
Rettungsmed,2018,21:327-339.

Smith AA,Ochoa JE,Wong S,et al. Prehospital tour-
niquet use in penetrating extremity trauma:Decreased
blood transfusions and limb complications[J]. ] Trau-
ma Acute Care Surg,2019,86(1):43-51.

Esmer E,Esmer E,Derst P,et al. [ Influence of exter-
nal pelvic stabilization on hemodynamically unstable
pelvic fractures][J]. Unfallchirurg,2017,120(4) :312-
319.

Howard JT,Kotwal RS,Stern CA,et al. Use of Com-
bat Casualty Care Data to Assess the US Military
Trauma System During the Afghanistan and Iraq
Conflicts,2001-2017[J]. JAMA Surg.2019,154(7):
600-608.

TV AR AN B A O A O 5 ROR BUIRET . 21
Y34 RE R 7 ,2018,20(3) 1 166-170.

BT, a0, B, SRR AT BRGNS X 4R T i
™A G RO BB IR R T PR RS EEAE,
2019,(1):124-126.

Mutschler M, Nienaber U, Brockamp T,et al. A criti-
cal reappraisal of the ATLS classification of hypovol-
aemic shock: does it really reflect clinical reality?
[J]. Resuscitation,2013,84(3) :309-313.

R BA W, £LE, % WILESE M E 7 i 4 R
P VR A A A B A P R L R s R b i e B
eI R 21244 7,2020,21(7) :563-567.

Standl T, Annecke T,Cascorbi I,et al. The Nomencla-



« 512 - i K 212 2% & 20 &

ture, Definition and Distinction of Types of Shock[]]. the panel[J]. ] Trauma Acute Care Surg, 2015, 78
Dtsch Arztebl Int,2018.115(45) :757-768. (6):1220-1229.

L19] B, 7h 5 3t ) 2048, 55 B¢ I AH OC 48 47 %) 2012 )™ & [23] Z=dE, ShI A, (6 2 T4 A0 0 ) B 5 M € 1 s H A
B0 B E T BUS 2 m [T, IR IR 21244, 2018, 3 ) i I VE T SR R BIF oY BE R [T, R AR E R AR
19(2):105-108. F4%,2019,5(2) :190-192

[20] Spahn DR, Bouillon B, Cerny V,et al. The European [24] Maegele M, Grottke O, Schéchl H. et al. Direct O-
guideline on management of major bleeding and coag- ral Anticoagulants in Emergency Trauma Admissions
ulopathy following trauma:fifth edition[ J]. Crit Care, [J]. Dtsch Arztebl Int, 2016, 113(35-36) :575-582.
2019,23(1) :98. [25] Maegele M, Schochl H, Menovsky T, et al. Coagulopa-

[21] Wikkelsp A, Wetterslev J, Moller AM, et al. Throm- thy and haemorrhagic progression in traumatic brain
boelastography ( TEG ) or thromboelastometry injury: advances in mechanisms, diagnosis, and man-
(ROTEM) to monitor haemostatic treatment versus agement[J]. Lancet Neurol,2017,16(8) :630-647.
usual care in adults or children with bleeding[ J]. Co- (261 FH A8 7. Q0005 m s & A 0 fa b R K
chrane Database Syst Rev,2016,(8) :CD007871. Mgk GEET R FEWEL] RK22RE,

[22] Inaba K, Rizoli S, Veigas PV, et al. 2014 Consensus 2018,19(2):113-116.
conference on viscoelastic test-based transfusion OlA5 B #1.2021-01-21)

guidelines for early trauma resuscitation: Report of

“ B 55 E T B 55 REL I = 8 AE ST AN

CCHp T e 7 R R Y T S BB 22 B F OO BRI IR 202 447502020 4558 7 W IR PIE . AJHHRH
SIS EEFGE 4 A2 ) S 5 MBI FEE S T R E L Ok A 202 B TEE B YL
2 R R R LR 40 R B R ZWATHE I . SN A S St R R A R
UYL IR YT e 5 0E 15 6 B A B0 HE A 0 A L 50 E IS 1 A 88 4 T %) & B A 1 e LA 1 B A4 D A R B A
I BE PR AR S R T B AR B DI BE AR B R & S L AN R EE VA9 T Il IR H R B VY R 2 W IR T R .
W5 AFL [ P 2 7 T B E 7 3 R B O A i A L S R B O I R B AR R A — A 2T 297 B % N BRI R
R R e E A I 1T FE 29T AR

JWe B A (1) T 577 5 BHL DT T A 38 A7 381 1 BT A I PR T4 25 AR Al 0 58 N 5L 1% 3 W] 5% g, Sl it — 20 i 24 R
B » LA Y3308 o B 0 S 0 A 19 o7 0 BEL DB o I A P B RE 1) RS R RO AE R, b [ R T R e [ PR
LRALIE 2 28 BBy 2B A HUE O BRI R 2032 4% 3 JF T8 “ e 75 E B 5 BT 32 BUAE SCiE B, B
B X BETHE AT

— fEXEE (BFEERRTF)

L ARG . 22 B 2 S P0IBT 5

2 AN DR T 5 G SR A G S E TR XU B O T S T 8

3 I AE PN R 451405 5 6 I S SRR A 56 N R A LA 47 L B A I A TS T K O ) B B A A T R R R
AR S SR s N B

4P BEZIRYT - MREEAE T B 2 R %)

5. E YIRE A5 H YU RE I T B B A8 D AR AR R

6, JHe T A J% e B MK 5T A2 IR FIE T I A SE PERIF AR

. BEmEa

18 SO 2R W 5838 S0 CRLEE I R AF 5% R SE 368 B9

2 kFETEH Word HERR 4% 3 2 AE #5855 S IR IR 2012 2% 38 )18 SCBR .

3IH B SR IR 2012 2% ) W U B L ML - http: www. whuhzzs. com . R F i 2 B “ ik 57 AE 791 By 5 FH Wt
fESC”

4 SR H #2022 4F 6 H 30 H.,

(s R 25 2 &) % 530



