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[WZE) B8 e e &dr B Rk im % 5 ( deep vein thrombosis, DVT ) 45
W L EE I Th € K6 58 ( conventional coagulation tests, CCTs ) M Ifil 1 3 /7 [&] ( thromboelastography,
TEG) & SHAINKE R, iy —M A AR DVT RS GRE . Ak ks
2021 4F 1 H % 2021 4F 6 H LiisE S A RS B 202 S W 2= o 9 2 v 1 B P SR 3 I R
HEAFE &4 DVT, 434 DVT AHIEHE DVT 4. 40T Mgk & R —mHE Y CCTs M TEG &%
K25, FIH Logistic FUHZMHTifiE DVT JERLAIAST fER 2, SRHZZE TARRRE 24T,
WAL S S 2RI B3 DVT JE UM TR E . &R 123 Bl adr s, Rurbust
BT 101 B, &2k DVT 51 49l DVT 5k DVT 2H 3510 A 40-B 1375 B s ] L 27448 14 i ( fibrinogen,
Fib). D — %R /& (D-Dimer ). £F4E8 1 (i) FEf# %) (fibrinogen degradation products, FDPs ).
EEYL NI R . BEHOIE AT [A] . BERE A (alpha angle, o ). LA KIRIE ( maximum amplitude,
MA ). BEIMEE 2 A G55 L. D-Dimer Fl MA 28145 B3 R T DVT 1 rmh 7 /a5 R %
FIFH Logistic [7]-1 77 R4S ) FAE A . 0 - =0.101 x ( D-Dimer {5 10.241 x ( MA {8 H(-18.190 ).
TEG ) o fi (AUC=0.833, P<0.001). MA ( AUC=0.904, P<0.001). #E Ifl 1§ % (AUC=0.914,
P<0.001 ) AHX} T CCTs 4 Fib ( AUC=0.684, P=0.001). D-Dimer ( AUC=0.685, P<0.001), FDPs
( AUC=0.656, P=0.003) 7EAIG BT HRE T DVT JERISWiakte T &, Hrh B m s 5umtE, mis
4 D-Dimer 5 MA JE B0 TN A 7 HA TR B ( AUC=0.926, P<0.001 ), HARWH{EH 0.32.
TUREE R 90.2% . FESEFER 79.8%. £5iE  MET CCTs 85, TEG 76 W St EQI05 54 & KAl
DVT # HAE#, TiZE4 D-Dimer 5 MA /581 10 K 144 B Tk DVT JE i fa i, HAE
I RS, AL
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[ Abstract ] Objective To analyze the relationship between preoperative deep vein thrombosis
(DVT) and parameters of conventional coagulation tests (CCTs) and thromboelastography (TEG) in
patients with acute trauma, and to establish a prediction model to screen out high-risk patients with
preoperative DVT. Methods The clinical data of patients with acute traumatic fracture admitted to the
Emergency Intensive Care Unit of Shanghai Sixth People’s Hospital from January 2021 to June 2021 were
retrospectively collected. According to whether preoperative DVT occurred, the patients were divided
into the DVT group and non-DVT group. The differences of CCTs and TEG parameters at the same time

were compared between the two groups. Logistic regression analysis was applied to identify independent
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risk factors for DVT after trauma. The receiver-operating characteristic curve analysis was employed to
analyze the clinical value of those parameters to predict preoperative DVT. Results Among 123 patients
with acute traumatic fracture, 101 patients were treated with anticoagulation before operation, and 51
patients were diagnosed with DVT. There were significant differences in activated partial thromboplastin
time, fibrinogen (Fib), D-Dimer, fibrinogen degradation products (FDPs), reaction time, clotting time, o
angle, maximum amplitude (MA) and coagulation index between the DVT and non-DVT groups. D-Dimer
and MA were independent risk factors for preoperative DVT in patients with traumatic fracture. Logistic
regression equation was used to establish a prediction model: the predicting index = 0.101xD-Dimer
+0.241xMA + (-18.190). The o angle (AUC=0.833, P<0.001), MA (AUC=0.904, P<0.001), coagulation
index (AUC=0.914, P<0.001) of TEG versus Fib (AUC=0.684, P=0.001), D-Dimer (AUC=0.685,
P<0.001) and FDPs (AUC=0.656, P=0.003) of CCTs had a higher diagnostic efficacy in developing
DVT of lower extremity in patients with traumatic fracture, and of all the coagulation index was the
best. However, the predictor of D-Dimer combined with MA had a better predictive value (AUC=0.926,
P<0.001), and the best cut-off value was 0.32 with a sensitivity and specificity of 90.2% and 79.8%,
respectively. Conclusions Compared with CCTs, TEG has more advantages in predicting preoperative

DVT in patients with traumatic fracture, and the predictor of D-Dimer combined with MA can screen out
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patients with high risk of DVT, which can be recommended for clinical application.
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TR Pk ML 2 ( deep vein thrombosis, DVT ) J&
Bl B R E WIF R, EEaadr. S
Pr e F AP RE p oL R W N A R iR
Ab T EEARAS,  AE N R A2 A, i AT AR
3, BIFTFARMW Wi, Wik b kA
AW DVT. iAfe R BT 20+, f 2 & F
A RUES, AT A B i k4 2E (pulmonary embolism,
PE), EZIUT-HEIF AR, #kiEE R
Wr DVT (19 4 bn i, (H Il IR i H e 22 2 7 Rl
ERAZEEES, FoyHY THRAE. MEHFET
B, A U AR R R . HAE I
PREE B v e BT R0 457 R 75 0k G A P BRI e
12, MK A Rl RE S R YT IR, KA 2
HAIn G AR A XU Se 2 B T4, REZECE T
BH R DVT BHE ARG, T AR DVT (1 &
12 W Fm s XURS: FI00 A5 AL A Bl T R st e B A
NHE, B AR TR A A DA R 3 & A AU o
IR AT BB I 5T AE 4 2R AR B XU B A 48 B B,
RRE X 2 Ot a T, BRI ARIE g —
() DVT XU Tl A, ACHIFS 322 M IR 55 77 5]
( thromboelastography, TEG ) Fl1# L #E 1L T 58 K5 56
( conventional coagulation tests, CCTs ) &, B
ST AR B R & A DVT 58 i A A4

B RIMOCER, iy — i U SO A R Gk % A=
DVT W8, M iIE R T -
1 BREFE
1.1 — s

PEFE 2021 4 1 & 2021 4F 6 J BTSN A
PR B 202 FRE WA = WSO O A 4 R0 3 A 7 [l
. AERRIE « () B0, BT asss
MEBHr. Jaadr. TRET ; Q Fik=18%
() fiJa 24 h W ABE 5 (4) ARl — K58 K CCTs.
TEG FI R B A kA . HEBRARE < (1) iR
A2 5 (2) BABRIBPE MRS . i A 55 B 12 RE 5+
HEH 5 (3) ARk HPTEES BT MR 259
BTN B A TCHUEEES 38 R A I 25 4
40 mg Jz T S AT il ANFST 28 1R T 2
NN REBACHEEZE 5l 25 A4 (2022-KY-152K ),
1.2 WEIEHR

CCTs ilI5E : K CA-7 000 [ 31 #E{Y( Sysmex
o), HAS) K . &€ I EE R S E] ( prothrombin
time, PT), [E PBr #5 #E fb& & * (international
normalized ratio, INR ). F7EE 1175 A ] ( activated
partial thromboplastin time, APTT ), £} 4k & H Ji
(fibrinogen, Fib ), &€ Ifil @ A} [A] ( thrombin time,
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TT ). PrEem gl i5t: ( Antithrombin 1, AT- 1 ).
D 3Rk (D-Dimer), R4 A () FEfE ™)
(fibrinogen degradation products, FDPs ).

TEG Il % : >R Jl TEG 5 000 ifi #: 5 3 A
( Haemoscope A F), K E ) 43Hr, BEH S0 B [A]
(reaction time, R ) AW L4 E R SR~
HFE] 5 BEERIE BCATTE] (clotting time, K ) Ay Ifil &
ik 2| — e 9 T 75 i) 5 5 /A (alpha angle,
o ) SRR A BRSSO SN Y R I AS A KR
& ( maximum amplitude, MA ) Jz Wi il ¢ 2R GE A% 5
B dp KO I 5 BB I 8 B0 WLE I D) BB Y 255 4R AL,
JEf R. K. o F1 MA SEEIFFRMIAL « B4 4L =
(-0.6516) xRH +(-0.3772) x K {H +0.1224 x MA
{H +0.0759 x o {H + (-7.7922 ).

TR DVT I %E : % H ACU-SON Sequoia 512
RO BRI W Y (PETTFAR, fEE) Kk
foA ek . IEFRK . IERTERDK . IeiE k. HERR
Jok LA K /ISR AL A ] Dk o
1.3 #WRAE

] s 4 R M AR B TR . B
I T Be S i 44 A A= SR R T okE, AR B B &
A4 DVT, KA & I 35 7328 DVT 40814E DVT
4. P4 #H CCTs K TEG % 35225, T
e DVT JE S b N &, AN S EE a1
BB LA DVT BB A e
1.4 FitEHE

F1 SPSS 23.0 (IBM ) 4 41 Bk 17 48 i1 55 4k
o XFARMIEZS A B9 R R %L + dnife
2 (xxs) Fon, HESL K50 00, A
A AT HE ORISR TP AR U A8 (M (0,
0,) 13n, W BRI 5 THECRORER H
A5 (%) Ko, FHR 5 5 58 Fisher ¥ 1 16
B tr. SRHSZIRE TAEFRHE (receiver operating
characteristic, ROC ) fll £& 19 fll 2 T~ 17 X (area
under curves, AUC ) L &S8R IRIZWIEEE, £
K2 531K FH Logistic MRS 4T, 255 L
[, (odds ratios, OR) F 95% nJ{Z[X[a] ( confidence
intervals, CI )&/~ . DA P<0.05 W2ZERA G2 XL,

2 #R

21 fHFEREERER
ARG I A 2PER a5 123 ], Hp Bk
82, bk 41 B, S (5458 +15.44) %, %

FEGTA B E K PP 44 4, B A
P39 B, HHMEEIT 40 Bl RETHLEERYT 101 i,
DVT &4 516, RATIGAT Fs iRk iE 2 A 29 6,
2.2 kB DVT H53E DVT AEAFR

DVT 459 DVT 4B EHAEEN . 0% . ARHT
PLBERIT I, ZRWEGIFE X (3 P>0.05),
DVT 4 & % & Me & 3 te 6 2 (X F9E DVT 4
(P=0.003), TMIFZHEE T RCE T B AairE s
BIgeitrmE L (¥ P>0.05), W 1,

R 1 AREREASHILE

Table 1 Comparison of basic parameters between the two

groups

_ B JEDVT4l  DVT4 -
ftr (n=123) (n=72) (n=51) Aitht P
FrEe 82(66.67)  51(70.83)  31(60.78)  1.357 0.244
A (%) " 545841544 53.11 £16.92 56.65+12.95 -1.312 0.192
v cii T

TR 44(35.77)  23(31.94)  21(41.17) 1107 0.293
[=gox=ciny 39(31.70)  18(25.00)  21(41.17)  3.608 0.058
FHEEAT 40(32.52)  31(43.06)  9(17.65)  8.783 0.003
REGHERAT © 101(82.11)  61(84.72)  40(78.43)  0.804 0370

WU (%), P xes
2.3 DVT4A53EDVT A CCTs & TEG S#tt %
PIZHHEFTE PT, INR, TT., AT- 227550
2 Y 1E CCTs K56, DVT 4 i Fib . D-Dimer .
FDPs ' & i TAE DVT 4, i APTT i &K Tk
DVT 4 (3 P<0.01), 7 TEG fx%+, DVT 41 &
H oo 1 MA L BEINFSEE 3 THE DVT 41, i R,
K BEMLTAE DVT 41 (¥ P<0.001 ), ULEE 2.
24 t{GEEELE DVT WEEZS T RFNESR
M
WiZH i 7E APTT, Fib, D-Dimer, FDPs . R . K .
a fii. MA, BEMfEEERAZRITFE L, ¥ Lk
BINSHM ALK E Logistic B4, R 11§
AL A, o APTT( P=0.117 ).Fib( P=0.406 ).
FDPs ( P=0.478 ). R (P=0.070). K (P=0.596).
a fi (P=0.403), HEIMFEEL (P=0.089) 2557 o4
P12 X, i D-Dimer 1 MA J& 81458 4l & &
A MRS fER R 2, L3 3. D-Dimer 1 MA
BUEMK, B8 &4 DVT BB . AR
Logistic [A1J9 73 Hr45 3, # D-Dimer 1 MA {8 A 7]
A5 R4S B TR . O AT~ =0.101 x ( D-Dimer
i) +0.241 x (MA i) + (-18.190 ),
2.5 ROC HMiZ&4#f TEG. CCTs KFWillEFHIiL
HRYE T I i A A A 45 A DVT RYi2 e
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Fx2 WidHEH CCTs & TEG 24tk
Table 2 Comparison of CCTs and TEG parameters between the two groups
_ JERUN JEDVT 4 DVT 4 e

i (n=123) (n=72) (n=51) gith PAE

PT (s)* 12.79 £ 1.66 12.83 £ 1.21 12.72 £2.14 0.331 0.742
INR® 1.31+1.49 1.11+0.11 1.59 £2.29 -1.479 0.145
APTT (s)° 27.3(25.4,29.8) 27.9(25.9,31.8) 26.0 (24.8, 28.1) 3731 <0.001
Fib (g/L)"® 3.18(2.53, 4.42) 3.00 (2.36, 3.50) 3.76 (2.97, 4.94) 3314 0.001
TT (s)° 15.6(14.8, 16.7) 15.6 (14.8, 16.9) 15.5 (14.6, 16.2) -1.363 0.173
AT-TI (%) ° 85.4(76.4, 91.7) 84.3(70.1, 93.1) 85.6 (78.1,91.1) -0.526 0.599
D-Dimer (mg/L ) ° 8.70(3.96, 15.80) 6.52(1.92,12.55) 1137 (5.36, 17.75) -3.594 <0.001
FDPs (mg/L) ° 24.0(11.5, 46.5) 19.1 (7.4, 45.7) 30.0 (16.5, 49.0) -3.010 0.003
R (min) * 4.57 +1.44 5.02+1.26 3.94 + 1.45 4.380 <0.001
K (min) * 1.3(1.0, 1.8) 1.7(1.2,2.2) 1.0 (0.8,1.2) -6.337 <0.001
a fii (e )° 72.8(67.2,77.2) 69.8 (64.2, 73.3) 78.0 (72.9, 80.5) -5.615 <0.001
MA (mm) * 67.99 + 11.86 61.33 £9.07 77.39 + 8.51 -9.923 <0.001
WM AE 234+273 0.89 +2.21 4.41+1.97 -9.082 <0.001

TE : PT BEMBGIEAT], INR A EPRbREIL LS, APTT Jyfft/rEE MG B, Fib MEF4EE rst, TT REEMBFE, AT- T A40EE
R My% 4k, D-Dimer iy D —23R{A, FDPs JZFEE A (J5) KR4, RSB, K ABEHIE MG, o fREERESMA, MA Wil

PRI 5 Hxxs, "HM(Q, O))

3 QEH KA DVT 7 fERH
Table 3 Independent risk factors for developing DVT in
trauma patients

N
lffl; BAE  FRdEIR Wald OR{H  95%CI P
D-Dimer 0.101  0.035 8209 1.106 1.032~1.185  0.004
MA 0241  0.045 28.803 1273 1.166~1.390 <0.001
R -18.190 3.283 30.705 - - <0.001

1 : D-Dimer 24 D Rk, MA Rilifs KRR

brifE, KM ROC 534 APTT. Fib, D-Dimer,
FDPs, R, K. o fi. MA, #¢ Ifil 3§ % 55 18 ¢
) & W %% fiE. APTT (AUC=0.339, P=0.002).
R (AUC=0.262, P<0.001). K (AUC=0.137,
P<0.001 WEBIi &4 DVT _ERYIZWIREREA = o
M TEG B9 o« fi. MA. #EI0F5Z0AH X T CCTs 5
Fi Fib, D-Dimer. FDPs iZ Wi e s i, HrpgEi
BRI iRt E R . WA 1. 1T AR $E D-Dimer 1
MA JE J 1 T R 7 7E 1) 45 28 % & 4 DVT B HAT
HEFHIME (AUC=0.926, P<0.001)., £ Z%00t
DVT JERIZ W BeZs R W3k 4.

100
—7
_H
80+
S 6o CI
s i MA
=
E 40- o ff
= Fib
20- D-Dimer
7 — FDPs
0 T T T

0 20 40 60 80
100%— $557 1 (%)
CI A BEIMFEEL, MA MM KIRIE, o fMEEE M, Fib k
LY )R, D-Dimer i D " R{K, FDPs ML 4EE L (JR) [
=)

100

1 A A DVT HIZARRR ROC LT

Fig1 ROC curve analysis of DVT related indicators in trauma
patients

3 itig

A 15 P B BT 2 I R R LI B, AR ER
DVT I il. AT BLE T AW DVT 1% R 0]

ik 40%~60%, FEER A SEE S PETY, R4S H
R4 LE TEG 5 CCTs S804 DVT JE AL T A
Table 4 Comparison of the predictive value of TEG and CCTs parameters for DVT
_ . . B P TR A PETAE
Hok BRI ORIE %) ARSI o) ﬁfj ! [ Bt (12 )UM e . P fii
0 0
Fib (g/L) 3.31 64.7 70.8 61.1 73.9 0.684 0.587~0.781 0.001
D-Dimer ( mg/L) 422 94.1 43.1 53.9 91.2 0.685 0.592~0.778 <0.001
FDPs ( mg/L) 10.45 96.1 36.1 51.6 92.9 0.656 0.561~0.752 0.003
a ff (°) 74.60 725 87.5 80.4 81.8 0.833 0.755~0.911 <0.001
MA (mm) 70.75 78.4 90.3 85.1 85.5 0.904 0.851~0.958 <0.001
HEIFEEL 3.45 725 91.7 86.0 82.5 0.914 0.862~0.966 <0.001
TR A 0.32 90.2 79.8 75.4 91.9 0.926 0.881~0.971 <0.001

7 : Fib WEFHEE AT, D-Dimer o D Z2R{K, FDPs WEFLEMEMA () MM, o FNEEE, MA SH AR AR
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A A T A o A o, (LA X T A A A g
R DCAR, RV PERUL o+ 2R B A R
SR S (A A G R B R e A AR
BES AR AT IR BB IGYT 5 DVT R 405 ik
10%~30%""", X E5ARMILE R, HIRMAR
123 FleIEIr g, A 101 FlREEZ 080 THF
RPuBHRyY, Hrb s1flEE KAk, DVT k4
BN 41.5%. XFhE AR RS AR & i
PO B NS A . eI K . s HE
kAN R s ik b % 42 DVT BHRE A 5%~27% K
A4 PE, Mg DVT &4 PE ARG I EARE £ 7,
TG AREIN TS DVT B A PEEEE =
DVT B 57 U A G R s kg g U,
AHFFE TP v DVT ARFTAT I BT s f ik nE £ A A
BE 29 B, FFARWARWME] PE &4, HUFL
IR BT DVT, Al LA /D AR
PE N R =&

H i Z B 2 7 UGB YT O AR R 1R S wi )
/> DVT B 053k, HHEE R R Fo
Louis 5 " BiF5T & BAAG J B i DR - B 22 10 7K
T2, AL S B S I e,
TR 450 25, ANRE St S W 8 I T e A8 1k, Selby
dz U g \F I A8 4k 5 DVT E &I R I35 24 h
PIEE LA AR PR R E T, 14 d S5 FRE, HILH
D-Dimer, FV 1T a il Fib % &t IfiL b5 & ¥ 2 AR 68k 37
T DVT A& Ao 1 TEG Kl $2 448 i) S 58 i sh 4548
b #2, HHGE T H S5, BERIHEALEE M Ansr
TSR, RS MR E SRS 1, Brill 25 1Y X
983 il 6] {75 B # A B J5 64T TEG 4, Hib R<5
min fl «>72° 5{ MA>74 mm & X N EEBIRE . %
W 7N 85% MY HE ABE IS AL T EERA, i
e &L DVT BB T —A4% . AR5 &
DVT % 54E DVT [B#7E TEG Z4( R . K. o .
MA . BtFsEE2 5 A 5 2¢E X, ) TEG 7]
DLA RG] DVT BB AL m B, i DVT &
ZWTT. PT. INR. AT- %2559 DVT 4 2%
SIGi 4 X, $2R8 CCTs RS04 3 Bk
Bfie S "t ROC MLl s &
A DVT MIE$885, TEG B o fi. MA . HEIMLFEEL
AEXFF CCTs #Y Fib,D-Dimer .FDPs iZ2Wiak BE T = ,
X5 AT AT 458 A — 5 PN, Hrp i P AL
254 R K., o Fl MA Z 5 THAR, SO2Wrlie it

A B 5% 38 o Logistic [81 15 43 # % ¥ D-Dimer

I MA J& DVT Byl 37 fE Bz 2 . D-Dimer J2£F
it 626 fipp 28 DR 1 A 2R 11 09 7, GV G o =R P 5
MANEFRINREG S, . Song %5 P BF5T & PRI S
P18 D-Dimer /KF- T+ 5 5 ARHT DVT JE 7 41
%o [AEF D-Dimer 7K F- Bl 25 4F i (4 84 4 1m0 5 25 Tt
. KU D-Dimer K2l DVT (455 B 248 A BE
HAE ®, {HJ2 D-Dimer i 30 7EHE: DVT J7 i
HEL A5 16 B 7000 RN 0UR% . D-Dimer []
PEHE/R JC DVT &4 B9, AR5 & B D-Dimer £
JEPER 94.1%, BATEFUINAE S 91.2%, {HAFR AL
9 36.1%, SO FAAAEAR RS R 1 MA
=2 Bl /MR R ETIRE, L/ NCERE T
AR KSR AN, Gary 25 P9 % 1 800 £ 451 /™ H il
a3 B &I MA BT LIRS DVT F
PE KU s, Hoh MA {5 = 65 mm KUK
hn 3.6 %1 MA {5 = 72 mm XUS SN 6.7 4%, TEG
A A5 R R A BT R, MA R TEG EL#EE
S DI RETE AR, LA A 1 R Ry
D-Dimer {E M EE L YIRERI M T, & MA 5 D-Dimer
B AT A0 R mRERAE, RN
DVT JE R .

ARHFFENE R o BRI, BEAR R D,
I DVT A X 43305 v 11044 5 L PR e ok 1] i As:, AN
IR AR e 752X PE A KU AN TR] o ] A afin e A 45
IR 75 e — NI R A, WA S, CCTs
J TEG K 46 b ol BEAE LW o M, e ZEnTRE I
KA ZHuDiFstdt—2 10 .

Zi Bk, AHEST CCTs #6845, TEG 7EIR MM
W EEIRAS P A5 4T R AR ET DVT S HAR S,
M54 D-Dimer 5 MA 7521 (1) #i K 43 B T &
DVT e fa s, EARBAImIARN M E .

FlaEisE  FrafEE IO f PR

EETEAR e . BPRBOE, BSOS ; BE
AR BB IR s AR AT - BRSO
et ot s B0 RS IBUB

W

% X

[1] Wang PF, Kandemir U, Zhang BF, et al. Incidence and risk factors
of deep vein thrombosis in patients with pelvic and acetabular
fractures[J]. Clin Appl Thromb Hemost, 2019, 25: 1076029619845066.
DOI: 10.1177/1076029619845066.



rhAE 22 2Rk 2023 4E 5 A4S 32 45 5 ) Chin J Emerg Med, May 2023, Vol. 32, No.5

>

+ 605 *

(2]

(3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

[12]

(13]

[14]

RBOL, BT, e, 55 . QU B ) 8 B T Ik
T BRGS0 HT (D], AR 22 B2 240E , 2015, 24(8):
878-881. DOI: 10.3760/cma.j.issn.1671-0282.2015.08.015.
e, RBOE, I8, 55 "m0 h 2kl Ot
M5 55 YRR K AR E 0GR ERTT [T]. shR 22 %%k |, 2016,
25(5): 592-597. DOLI: 10.3760/cma.j.issn.1671-0282.2016.05.011.
Ruskin KJ. Deep vein thrombosis and venous thromboembolism in
traumalJ]. Curr Opin Anaesthesiol, 2018, 31(2): 215-218. DOI: 10.1097/
ACO.0000000000000567.
Wang HY, Lv B, Li WE, et al. Diagnostic performance of the caprini
risk assessment model combined with D-dimer for preoperative deep
vein thrombosis in patients with thoracolumbar fractures caused by
high-energy injuries[J]. World Neurosurg, 2022, 157: e410-e416. DOI:
10.1016/j.wneu.2021.10.106.
Peng GX, Wang Q, Sun H, et al. Development and prospective
validation of a novel risk score for predicting the risk of lower
extremity deep vein thrombosis among multiple trauma patients[J].
Thromb Res, 2021, 201: 116-122. DOI: 10.1016/j.thromres.2021.02.020.
Lee SY, Ro DUH, Chung CY, et al. Incidence of deep vein thrombosis
after major lower limb orthopedic surgery: analysis of a nationwide
claim registry[J]. Yonsei Med J, 2015, 56(1): 139-145. DOI: 10.3349/
ymj.2015.56.1.139.
Saleh J, EI-Othmani MM, Saleh KJ. Deep vein thrombosis and
pulmonary embolism considerations in orthopedic surgery[J]. Orthop
Clin North Am, 2017, 48(2): 127-135. DOI: 10.1016/j.0¢1.2016.12.003.
Hamada SR, Espina C, Guedj T, et al. High level of venous
thromboembolism in critically ill trauma patients despite early and
well-driven thromboprophylaxis protocol[J]. Ann Intensive Care, 2017,
7(1): 97. DOIL: 10.1186/s13613-017-0315-0.
Calder JD, Freeman R, Domeij-Arverud E, et al. Meta-analysis and
suggested guidelines for prevention of venous thromboembolism
(VTE) in foot and ankle surgery[J]. Knee Surg Sports Traumatol
Arthrosc, 2016, 24(4): 1409-1420. DOI: 10.1007/s00167-015-3976-y.
AR, WA, WA, S A AR BRI G K
IS K A L R AR (2022 48 )[T]. TPAERIZRE | 2022,
38(1): 23-31. DOI: 10.3760/cma.j.cn501098-20210822-00451.
Mazzolai L, Aboyans V, Ageno W, et al. Diagnosis and management
of acute deep vein thrombosis: a joint consensus document from
the European Society of Cardiology working groups of aorta and
peripheral vascular diseases and pulmonary circulation and right
ventricular function[J]. Eur Heart J, 2018, 39(47): 4208-4218. DOLI:
10.1093/eurheartj/ehx003.
Chopard R, Albertsen IE, Piazza G. Diagnosis and treatment of lower
extremity venous thromboembolism: a review[J]. JAMA, 2020,
324(17): 1765-1776. DOLI: 10.1001/jama.2020.17272.
Fan DJ, Ouyang ZY, Ying YP, et al. Thromboelastography

for the prevention of perioperative venous thromboembolism

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

[25]

in orthopedics[J]. Clin Appl Thromb Hemost, 2022, 28:
10760296221077975. DOLI: 10.1177/10760296221077975.
Louis SG, Van PY, Riha GM, et al. Thromboelastogram-guided
enoxaparin dosing does not confer protection from deep venous
thrombosis: a randomized controlled pilot trial[J]. J Trauma Acute
Care Surg, 2014, 76(4): 937-942;discussion 942-943. DOI: 10.1097/
TA.0000000000000165.
Selby R, Geerts W, Ofosu FA, et al. Hypercoagulability
after trauma: hemostatic changes and relationship to venous
thromboembolism[J]. Thromb Res, 2009, 124(3): 281-287. DOI:
10.1016/j.thromres.2008.10.002.
WL RO, Aty , 55 | AR I B GO B £
WG TIPS (1], R RIS TRZAAE, 2019, 28(4): 504-
509. DOI: 10.3760/cma.j.issn.1671-0282.2019.04.021.
Brill JB, Badiee J, Zander AL, et al. The rate of deep vein
thrombosis doubles in trauma patients with hypercoagulable
thromboelastography[J]. J Trauma Acute Care Surg, 2017, 83(3): 413-
419. DOI: 10.1097/TA.0000000000001618.
Mao CQ, Xiong YS, Fan C. Comparison between
thromboelastography and conventional coagulation assays in patients
with deep vein thrombosis[J]. Clin Chimica Acta, 2021, 520: 208-213.
DOI: 10.1016/j.cca.2021.06.019.
RFEE, AN, TREE, 5. i) K5 5 BLEE m 15
T o S A AR i I T i ik I A 2 AR B 0 L [9]. A
Bl H K2 2F (PR 2% T, 2021, 50(3): 347-353. DOL: 10.3870/
j.issn.1672-0741.2021.03.014.
Wang ZW, Li J, Cao QW, et al. Comparison between
thromboelastography and conventional coagulation tests in surgical
patients with localized prostate cancer[J]. Clin Appl Thromb Hemost,
2018, 24(5): 755-763. DOI: 10.1177/1076029617724229.
Song K, Yao Y, Rong Z, et al. The preoperative incidence of deep
vein thrombosis (DVT) and its correlation with postoperative DVT
in patients undergoing elective surgery for femoral neck fractures[J].
Arch Orthop Trauma Surg, 2016, 136(10): 1459-1464. DOIL: 10.1007/
s00402-016-2535-4.
Tritschler T, Kraaijpoel N, Le Gal G, et al. Venous thromboembolism:
advances in diagnosis and treatment[J]. JAMA, 2018, 320(15): 1583-
1594. DOI: 10.1001/jama.2018.14346.
Jiang Y, LiJ, Liu Y, et al. Risk factors for deep vein thrombosis after
orthopedic surgery and the diagnostic value of D-dimer[J]. Ann Vasc
Surg, 2015, 29(4): 675-681. DOI: 10.1016/j.avsg.2014.12.022.
Gary JL, Schneider PS, Galpin M, et al. Can thrombelastography
predict venous thromboembolic events in patients with severe
extremity trauma?[J]. J Orthop Trauma, 2016, 30(6): 294-298. DOI:
10.1097/BOT.0000000000000523.
(ks B4 < 2022-11-08)
(ARCHAE - BT



