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Prophylaxis and Management of Deep Vein Thrombosis in Trauma Patients
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Table 1. Individual Risk Factors and the Risk Assessment
Profile Score

Risk factor Points

Underlying condition
Obesity
Malignancy
Abnormal coagulation
History of thromboembolism
latrogenic factors
Femoral venous line
Transfusion, >4 units
Operation, >2 hours
Major venous repair
Injury-related factors
Chest AIS, >2
Abdomen AIS, >2
Head AIS, >2
Spinal fractures
Glasgow coma score, <8
Severe lower extremity fracture
Pelvic fracture
Spinal cord injury
Age (yr)
=40, <60 2
=60, <75 3
=75 4

W N NN

W N NN

AR DR W WD NN

AIS: Abbreviated injury scale. Data from Greenfield LJ et al. J
Trauma 1997;42:100-3.*"

3} (risk assessment profile, RAP)S A|CFsFATHTable 1),
o]&2 RAPA FHA 7 79 QIAE Z= 5 ool H
ASE 1 HFToR Atk Gearhart 7] ¥
ATlME RAP H7F 53 o3l BAlEe] VIE W
ggo] 53 uukl A= vlg) 3] oY =S W
5 RAPS] 84S SRblstaint.

o oAb r|r

oy M A5 Y 2HS &8 7|

g A 71odeke Al 7HA] F4 k= Ei(blood
flow), N T4 Q4x(blood component), E&H(blood ves-
sels)olct. > oo 22 A g3 P (hypercoagul-
ability), W3] <=*H(endothelial injury), A% &3 (venous
stasis)o]2= Virchow?] AF43(Virchow's triad)e] Y& ¢l
A5 F Sht Be oy oldEe] WaS oblent” A
A d8 &2 g9 U &4 Ed5s ¥ &
dom Rk thE EgoR QlE AVIE A F
¥ AsHhypoperfusion) Bt wpH| = Qlate] AHl &
o] gt FEZdantthrombin) 1 $X|¢] 72
2 A &8 (fibrinolysis) d4+e] JA= <ls) 94 A}

o
=
i

u



84

zd8 & 9ok ®* Okamura

e wwd 2d 359 8 Wl D-olFA(D-dimen)
28| (soluble fibrin monomer
complex) F&=7F AN FEHU =922 Esioth
© HYoln 52 we Bl A P

Hlwste] a1 o] D-olFA} FsHol USS HaLst

g
)‘
2,
X
(o3
),
e
L
o

ul, @A (protein) C, WA so} g A g 33
H(natural anticoagulants)o] A3tETial ofz] ATES
5ol iAok selby B FF 9ol B 2
As Hefste] 5 EERlE dAA%] 3 9
o uusen. BF Ao ol 9% W) EguvEd
(thrombomodulin)®] £7} @ ©& ¢

Mo o NE

1=

82 53 AN & 2 Zgd g ARk

S QAKClotting factors) A% ol Ak (acidosis)
gl AA &S (hypothermia) 02 Q1% §alate] &4 Hl
48 Ast Teln 49 o) 5o aow g 5N L A
7 Fof w9k o Y 3L Ao d9lew ke
oA SIek N St Brobi Ee Sl Lehy
= g S Aol 7] WA 54 o d
de 2, e AT, 52 3Xor <l s

QAAre] X F2 Fofjoll 7]9lekA] edem, £23(shock) 1

DVI&
#2289 FA A8 BRE B ol 2R U
T intramuscular  sinuses)ol] o] 3lo]A] HOoEH
DVTE Z#eict ™ A8 84 (hematocrin®] 7}, A
A(fibrinogen)® Z WEBHE QAxHvon Willebrand
factor) A¥A B3| (macromolecular complex) 3502
Hole] At BolAm o]z <la] BRole] o] U
A F ek PY R e Uy &4, 29 g1 @
N9 g ol lde] FaH PAE 2OE 5 glov)
)

o5 mFE o] $3E F7PIAA B

Yong-Cheol Yoon and Jae-Ang Sim

iy
ofr
of,
X,
%
ok
Sy
29
O,
e
o ™
fo
™
>,
rlot
X
=2
>
rl
=3
fru

oo wZ & | rr
ot
olo
@ =2
B
o IE
o tfo
i >

Ol
iE:
L
Z go
I rf
= 4
% =}
£ fo
o o>,

o
% b
LO o
il ol
i o
% 5

< Aatelof et Y

A7 o AFES T F5 o Al #et
DVT o 9 A8 duegze ds) g2 2ehy
iy 48 o2 o BAfollx ] o Ao tigk F-
2k &4 oAl A (randomized controlled clinical study)
o= Algto] wErt ole ‘B E4E ¥ ot &
ek oldAS W s W sted By it
TE7L ulg- Aok sh=tl] e dAFEeXE it o
i} AT} o]l uh g7 wiEelth Y weld oPF F
SAfellx o] HA o] ool tisixe ofF =dho] EAlst
ARk, 9P SxtelA] o]g Thsek 3 $al SHERE oF
=2 A8, Eg4 A7 2 33 AW oI (inferior vena

. 5,7,42,43
cava filters) S22 EHF4E 4 9o} k

=
fo
i —

1. =5 oy

1) MEY sl (low dose heparin)

Becker' = 2:8%¢] d9dg o]& A DVI ol
20%0lM  40%7HA FFaed F ekl skl Al
5,000 unit®] B8R 1Y 23] 32 33] I3} FAR=
g2 Fgd(ow dose heparin, LDH) F&7} DVT %
PE g 918 F9 ofE xayow 7HFHe] gt
e ojska el ol ol gle] olelst Azt 9
i} B HeHo] e AA Ruiz 52 LDH
o BB ek s B 4L A 1008
SRS oz @ APl 157} 1098 2R 7
= A FAEN e et o =& HA| K
Akt =3 Ganzer 5% AT 2 odeldehs
2917 ool A ALY PEF ol Yol vl
A EF d9=(unfractioned standard heparin, UFH)-2
aob EAolA wsgtor] oY 23 o ¥A8el
2 9)3o] Eokthal Bkt Geers 572 LDH 2|29}
Z Bzl 3&(low molecular weight heparin, LIMWH)
ARG W AFH 79 olF WA AT DVT
Wl Qlo] LDH |57} @R8] Baidhs vtk 4lAlof
AYS A8 e A9 DN A5E WuE of
3 AT Fola o]} gglet Y et o
it dFEelk] IDH 287} &3Holx] ¢he-& Halsh
A= ] H2 Amold 57 5000 unit 39S 19

ool




Prophylaxis and Management of Deep Vein Thrombosis in Trauma Patients 85

33] A ke o} fAket FE 85 30 mg oAk
lenoxaparin}& 19 23] A T2 o 2o vl o
Tl FARRE ?%" S DVIE Hausto] Hlg d3 &
Ie de T

2) MeX2F §|m2l(low molecular weight heparin,

enoxaparin)

IMWHE "84 3|3} (unfractioned heparin, UH)¢]
3}8td A EA3Hdepolymerization)S 53] A} o]
2 s B3 27, dsh ¢ FFo] HAEn UHS
Hlaste] IMWHE 2 F7]19F TEo] Xa QIR dis]
AAaA 2 g 7

IMWH:= 1990 3t] Zxbel]l VIE o AA=A Wde
Ao, 19908 Frtol= o Fxtelld DVTE o
ah= 7P ZAAAAES frddh Wiz By o
2 A7Eo] Ao DVT oS AR gkor LMWH
2 AE2 o) @A DVT 9 PE MAEC] A8
AAEL Folahlth 2750 Green E90 H2 24 3
Aes o R g Aol IMWHZF ¢ 25 4174
H|(complete motor paralysis)ollx] oFAET FHHo T

= oslon Fat AR sjuteiEg ok gt
#r}h. Knudson 57 1 93 o 3HAlelAle] DVT of
Wl 9lo] LMWH XLJ} Qbdstal apAoletal &gl
1998 W= FHYJ83](American  College of Chest
Physcians, ACCP)&= B4 o) &t IMWHE ©o]-&
3 DVT s xeog Auskgh. Cothren £2 A
P AFE T L AT Y A 1Y 135]9 o
2 IMWH 2|57} A8sl7] &olstal eHdshH axbafolz}
al 3]'91—7’— d A ool Z3F ZH8-(operate through)s}
o ¥ &4 % ThEY b BN Yol A e
Cﬂ]‘%}(nmel pr ophylams) stagr 4 9otk stk
2o Sems 57 I oA A 2 EApol LAH
7k 9]dA<E(temporary joint spanning external fixator
Placement ¥ IMWH FoE Al o] &gto s DvTY

WS 210 BE 4 gltka sk

131‘4 LMWHS®| &7kl thefjre =eo] Fisitt,

B AREL o) Aol el DVT ol o] D-Ol“?}ﬂ]
T G g9 Sl dasn Feis
Warwick L2ko] IMWHE Fof wke siaEy}
Azl B %%o S Fol e 3= Abolellx] DVT %
HolE 2oz} Y u}m_ atodeh. 2Eg Malinoski 57&
o3} ICU $Ate] Hubeld ZF &% IMWHZ} DVT
A 21ES dAEHA *}A’\Vl g Xa FAE H2AR
o Barskqieh, webs] IMWHO| 8kl #3t 77} ¢
Zast Aot

-

7)1__ _L

3) ECimz|=2(fondaparinux)

;ﬁq._q.g]lr_/\“ ﬂ_ni 3k % Xa O]X]____ }\JFJJFH__E
A= E%%(pentasacchande)olli} R s [ RS
T VIE o 2 3 9% BR 5 @AM Erules
27t 7HAE & 933 A tiEo] A o2 I
Ager dFEe] 9ok 1wd A FadA st
delurt Ehlelsss Fort A4S VIE fdwr)
56.4% AEYa? DVTe dHELS 1 4%E HusY
.9 153 9ol AME(evel 1 trauma center)old Algiak
A o SAtelxe] DVT WES 400510 okt
E]L:}\E Eoksl 7o wZol 12%E 71_/\0}911:}.@) ™
2 Qg PE, €& AT, 2 =90

BT ol Ben, 3 98 9 BAAA ol A
VIEE o4 5 g i Edselnat 14 13

Bgyon Hgol 413 vgol Audon dAntd &

A 4% A F(heparin induced thrombocytopema)o =
B AfRE 5 o AR obde oy AR
T 7 EAteSAd 49 B A4
A7 F O FeF Ao

2. =218 oY

XP—OM o) EAollA DVT oS ¢
5 Shk 7)7150] ol gE=T, o] 717
0 71—}\/\]71031@ 7%1:11 6339] 41:
S7HI71A %hﬂr otk 717159 Ae ol8ol
d WAl w8} ok
A £ A% A8}

T
2
%*jﬂ
=5 >
Se o E
;Lﬁ
0\1
j&
> g
ﬂl

lo mb b1 o ok
_1

=R STy
e
ek

2
o
e

1) ek AER (graduated compression stockings)
ekt ~El7)(graduated compression stockings, GSC)&
H] o SixlolA] DT offd Xz de] o]8%
t}. 2 pvTell 9ol Gscel aztell tisiAE ool 9l
ov A 19709 T2 ¥l Q- (randomized clinical
trials) oAl GSC7F 4l SkAbollx] DVTY 93 7hael] &3
Holekar Sk et g BRol] Gscel ol
R ATE RS,

2) 37| &t 717|(pneumatic compression devices)
o BAellM DV g @ F7] <k 7))
(pneumatic compression devices, PCD)l| thst A7} &

A7A =] a1, o]go] FRIL e FA9
o} ®7 gzws vwste] PCD7F DVT HAIES #1435

wEE o 4P Ebt gk weige Y

A @



717)(sequential compression device), LDH, &2 o] &
& W] o AR A WASON B s
VT S0 BRIt Kurtoglu e TR 2 A
T o S5 e ® gk PCDoF IMWHE| Blul Aol
A DVT 9 PES] W4 7o} AgtEol Aol glsickn
BIsle] PCDE WAV A8 4 km FASSI

o 1%

o)

N

3) £% H=(foot pumps)

19831 Gardner9} Foxi= o] @s2oz zk= AelH
HY 7|4 Ages #EsA, 19909 LaverickS §A
W (arteriovenous, A-V) R Bzl &9} A (popliteal
vein)9] FE 250%77}74 Z7MZITAL Hugk o] ofg
o} FARrAlM AV FH Fxe] gk A7t o] Fo|R
t}® Knudson £7Ye -f«‘%ﬂ—L IMWHY} B2 ¢37-of|A]
33 HEE B AT DV BRESl Sefn ua
3F9laL, Anglen 5% Pcm} »hA HI Tol|A]
DVT Aol Z42F 0%e} 8n= &7 HEZ X5 3]9%
ololth. 2} Spain 7 PCD9} ER Bz Hlw A
TolA DVT AEo] 2442t 7%k 3%z frod zkol7h ¢l
Aulal Hu3kYal, Stannard 70 94 $hato] glo] o
SAH ©HE Foje) omAlubdl S5 HEo| R A
Bl DVT ¥ E(prevalence)& Z}2} 13.4%%} 8.7%, PE
SHES 77 21%9) wE KBuste] R Hxo| e

A 882 TR

3. LYY ZE{(vena cava filters, VCFs)

O DVT &tollA] PES] el Qo thgd) A
(vena cava filters, VCFs)2] &3l= 2 dajx g} >
A ZE DVT #al, & S gRole Estal PEVL
sk $kx), 2 el PEZE Mg SRR dutels o] 8
-’F 047%‘/} 01]—4"3‘ Z]E /\] % o] %l?i?i 7350l VCFs&

71 OJB% S&W ﬂx}—on/ﬂ VCFs&= VTE_/] % WE 9 A}
BES HATE el 2 ok

o dell= VCFs Algolls $1ddo] waEw dii-te] o
Ao o A e AR AKAE 5 3le]
Azwrh wgith” e o Sxjeld olg shsd
VIE ool §1& wiv} PE, DVTo] AskA] b2 11 9
q SAjoA VCEse AFS FHEw skt 7679 o]=
B =gho] A7} 9lon} Shackford 7”6 ACS NTDB

o A=E ? FHoz TN Aol st 1991
200213 Alo] 61734999 A} = 6,282W(1%)°] VCFs |
55 HLS&OD% ol T 8% oA AFolM o] XM
& Wekthka B askelth

Yong-Cheol Yoon and Jae-Ang Sim

[P §L7\}o]]/\1 oA ahele] VCEs A|2mel oo
5l 7= = pE WHBo] FAEH AstEe wol Wy
M‘:}. Khansanrua =00 oA 2}9]e] VCFsE
A 3 A9 o FAET VersE AEeA e |
25t &S YL (inury-matched) 2 H|WaFIS )
TE APL 2o foJEE o) S #F
Velmahos ™% wWE} 2464 VCFs Al%g
5 ﬂx}—(l 5009} HlmEle] oA 2}9le] VCFsE
Hko BxEolA HAASF W Eo] Wrha(0.2%)
B3} 13} Toro & VCFs7} PE ool ¢okddtn &
FAolglon DVT At 98 w3k vektky skt 3R]

v AR AREL 37 VCFs7} 4714 ZHelA DVT
o 98e FHAZ 5 Yo Buasith ™™ Phelan

=90 g7A VCFs AlES wo o dAES A7
1

24 BAY Ao 97H FHE =7 dA5S 99
el Fsjslont dhiel sy Sise v
o e S380) Aasioa o

1‘1

T 7Fset VCEsE o848 4 9lo] VCFsol
Jﬁj | Tl AT 35 7Fse VCRsE ol g3t R
717t EoF PEE W3 # 9V1L VCEsE AAS
g 4 9lo]
A 5]94,\13} bj) Gorman &
% ol-gste] ¢k
3t 3dFc 2 PES oMditia 0}2213]- Rosenthal E*
% 34 7Fs$ VCFs7F S8R (intensive care unit, 1CU)
M % o SR w2 Ae Jbeet ExE
ICU ¥1o & ofsAd dart gl ket 7hdst 7]
Wolglal 3}9lth. Cherry £7% 914} Sx}SoA 34 7}
T VCFsE oA oR A&, PE WAES 1.0%,
g 5%, FHE HAEL 0.1% B3k}

Al
d oy A Al sl Jﬂo}u} d\:} Ed

oo} AH3} ] l D}

ACCPE A1 AF(9th edition, 2012)& 38l VIE ot
o Az slel=gel(Table 2)& WRsgLY 23 o4
A= & 3 QWS 24 Q= AET ofd WyogE

& &3 9SS Alddsk= 3lo] VIE WWEY



Prophylaxis and Management of Deep Vein Thrombosis in Trauma Patients 87

(o

S B Aok Sglon, IMWHE the old
oFg AmurkE $HHoR mefsol drhn At
weh o 3L ok ARE WA gl S o Uel

7R & PCDE Eo] A A “45}’5‘}“5}. Zol=
S a2 3593 A&Ho o g, &9 913l 9
T 4% gAdAlE PeDE AME A *ﬂ%‘é}‘%iﬁ}. of
B4 22 oA oS ol88 F gl o s
A VCRse f8E 9 AMES e Bl 2 &
etk =4 Xdoﬂ Z539E $3 VIE Ad(screening)o] 2
Q8,5 e ot Sle At ¥ S aWE
Al o

oY F= %T 8}3](Eastern Association for the Surgery

Table 2. Ninth American College of Chest Physicians
Guidelines for VTE Prevention (2012)

Recommendation

LMWH, LDUH, or IPC (>18 hours)
LMWH or LDUHHPC (>18 hours)

IPC (>18 hours)

Major trauma patients
At high risk for VTE
Contraindications to
chemoprophylaxis
Isolated lower-leg injuries
requiring leg immobilization

No prophylaxis

VTE: Venous thromboembolism, LMWH: Low molecular weight
heparin, LDUH: Low-dose unfractionated heparin, IPC: Intermittent
pneumatic compression. Data from Kearon C et al. Chest 2012;
1412 Suppl):c4195-494S.*
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ol A= I B A dA(National Institute
for Health and Clinical Excellence)E& E3|4 VIE ¥
WSk e A Sor, 55 o 9 0
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Table 3. Recommendations of the EAST Group for the Venous Thromboembolism Prophylaxis in Trauma Patients (2002)

Prophylaxis Level 1 Level 2 Level 3
LDH None Little evidence exist to support the benefit of Individual decision should be made
LDH in the trauma patient when considering prophylaxis
LMWH None (1) Pelvic fractures Patients with an ISS >9 should receive
(2) Complex lower extremity fractures LMWH primarily
(3) Spinal cord injury
A-V foot pump None None Substitute for PCDs in those high-risk
trauma patients who cannot wear PCDs
PCDs None None In head-injured patients, PCDs may
have some benefit in isolated studies
VCFs None None Very-high-risk trauma patients who
cannot receive anticoagulation
Level 1: recommendation is justifiable based on the available scientific evidence alone; recommendation is based on class I or a

preponderance of class II evidence. Level 2: recommendation is reasonably justifiable based on the available scientific evidence and
supported by expert opinion; recommendation is supported by class II evidence or a preponderance of class III evidence. Level 3:
recommendation is supported by available data, but inadequate scientific data are available; recommendation is supported by class III
evidence. EAST: Eastern Association for the Surgery of Trauma, LDH: Low dose heparin, LMWH: Low molecular weight heparin,
ISS: Injury severity score, A-V: Arteriovenous, PCDs: Pneumatic compression devices, VCFs: Vena cava filters. Data from Cushman

JG et al. Trauma 2001;51:1016-1026.%"
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