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The Prophylaxis of Venous Thromboembolism in Korean Patients with Total Knee
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Table 1. Baseline Demographics and Clinical Characteristics of Population

Delleg s il e files] Group DA (1=62) Group AT (1=62) Group D' (n=56) R
characteristics Lower  Upper
Sex (n) 0.235°  -0.204 0.118
Female 55 (88.7%) 60 (96.8%) 51 (91.1%)
Male 7 (11.3%) 2 (3.2%) 5 (8.9%)
Age (y1) (range) 65.45 (40-81) 66.19 (53-77) 67.66 (31-78) 0.183
Height (cm) (range) 152.43 (144-165) 152.55 (142-175) 152.93 (141-167) 0.911”
Weight (kg) (range) 60.15 (46-77) 60.79 (45-85) 61.13 (41-79) 0.829
BMI (kg/m? (range) 25.87 (17.9-33.6) 26.03 (21.3-34.3) 26.07 (20.0-32.5) 0.925"
Bilateral TKA 4 (45.2%) 9 (61.3%) 2 (42.9%) 0.087'  -0.158 0.365
Unilateral TKA 34 (54.8%) 24 (38.7%) 32 (57.1%)
Orthopaedic disease 0.363 -0.236  0.092
0A 51 (82.3%) 54 (87.1%) 50 (89.3%)
RA 11 (17.7%) 8 (12.9%) 5 (8.9%)
SLE 0 (0%) 0 (0%) 1 (1.8%)
Implant 0.138°  -0.154 0.144
Scorpio** 24 (38.7%) 39 (62.9%) 23 (41.1%)
Nexgen'" 26 (41.9%) 2 (19.4%) 21 (37.5%)
PFC* 2 (19.4%) 1 (17.7%) 2 (21.4%)
Estimated preoperative blood 3,472 (2,998-4,919) 3,480 (2,801-4791) 3,475 (2,512-4,403)  0.996"

volume (ml) (range)

“Dalteparin-aspirin; "Aspirin; "Dalteparin; *Fisher exact test; “One-Way ANOVA test; "Chi-square test; Cl, confidence interval; BMI, body mass index;
TKA, total knee arthroplasty; OA, osteoarthritis; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; **Scorpio (Stryker Orthopedics,
Mahwah, NJ, USA): ""Nexgen LPS (Zimmer, Warsaw, IN, USA); #PFC (Johnson & Johnson, Raynham, MA, USA).
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AU FHog golr gl on Lo W (popliteal vein)ol] FAo]
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ﬁﬂ T2 5 (pulmonary segmental artery)®] 22 2|0 2|2]5}
1 A 0jek 342 29 tHFig 2. DAT Y Dol Al 243 24
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Figure 1. A 75-year-old woman, who underwent total knee arthroplasty
on her right knee, was diagnosed with deep vein thrombosis in the calf
muscular tributary vein (arrow) by computed tomographic angiography.

Table 2. Incidence of Deep Vein Thrombosis, Pulmonary Embolism in Population after TKA

D'V”;’:Hg”nge;gﬁ Group DA* (n=62) Group Af (1=62)
DVT
No DVT (%) 60 (96.8) 61 (98.4)
DVT (%) 23.2) 1(1.6)
PE
No PE (%) 61 (98.4) 61 (98.4)
PE (%) 1(1.6) 1(1.6)

. 95% Cl
Group D* (n=56)
Lower Upper
1.000° -0.182 0.121
55 (98.3)
1(1.7)
1.000° -0.140 0.147
55 (98.3)

10.7)

*Dalteparin-aspirin; "Aspirin; "Dalteparin; SFisher exact test. TKA, total knee arthroplasty; Cl, confidence interval; DVT, deep vein thrombosis; PE,

pulmonary emblism.

Figure 2. A 74-year-old woman, who
underwent total knee arthroplasty on
her right knee, was diagnosed with
thrombus at the popliteal area (A) and at
the pulmonary vessel (B). These figures
demonstrate deep vein thrombosis at
the popliteal vein (arrow) and pulmonary
embolism at right lower lobe basal
segmental pulmonary artery (arrowhead)
by computed tomographic angiography.
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UL, HY T o FA| Al Bo] 2 Hol7] ggfrh ket w ) =2

< ool QA Al Aoz FUAHAETo] ofEo]  wjiko 2 viEE 94 FE Y DATOlA Bt 7156 ml, AT
7+ A RE Al o= gLl 762.7 ml, D 6934 mlE Al = Zhol| o] Ql= 2fe| & HolX| ¢

SFo ™ (p=0589), & & er DAT-S FH 7033 ml, At 644.1

Table 3. Comparisons of Drainage Amount

Drainage amount Group DA*
External drainage (ml) (range) 715.6 (160-2,150) 762.7 (160-2,010) 693.4 (210-1,860) 0.589"
Internal drainage (ml) (range) 703.3 (250-1,078) 644.1 (242-1,352) 728.9 (183-1,313) 0.221"
Total drainage (ml) (range) 1,418.9 (742-3,040) 1,406.8 (626-3,502) 1,422.3 (772-3,006) 0.986"

*Dalteparin-aspirin; 'Aspirin; *Dalteparin; “One-Way ANOVA test.

Table 4. Hemorrhage according to Treatment Regimen

95% Cl
Hemorrhage Group DA*
Lower Upper
Major bleeding (%) 0(0.0) 0(0.0) 0(0.0)
Minor bleeding (%) <0.001° 0.089 0.378
No bleeding 60 (96.8) 61(98.4) 45 (80.4)
Bleeding 232 1(1.6) 11 (19.6)

*Dalteparin-aspirin; "Aspirin; *Dalteparin; *Fisher exact test. CI, confidence interval.

Table 5. Comparison of Clinical Qutcomes

o 95% Cl
Clinical outcomes Group DA*
Lower Upper
A P thigh (cm) (range) 1.79 (0-5) 1.80 (0-5) 1.84 (0-6) 0.970/
Effusion in knee joint (cm®) (range) 2.27 (0.5-8.6) 1.90 (0.2-6.5) 2.29(0.1-5.9) 0.222
Brusing 0.003° 0.085 0.381
0 1(1.6%) 0 (0.0%) 0 (0.0%)
1 27 (43.5%) 19 (30.6%) 15 (26.9%)
2 21 (33.9%) 33 (53.2%) 19 (33.9%)
3 11 (17.7%) 9 (14.5%) 11 (19.6%)
4 2 (3.3%) 1(1.7%) 11 (19.6%)
5 0(0.0%) 0 (0.0%) 0 (0.0%)
Oozing 0.205° 0.011 0.313
0 58 (93.6%) 54 (87.2%) 44 (78.4%)
1 2 (3.2%) 6 (9.6%) 8 (14.4%)
2 2 (3.2%) 2 (3.2%) 3(5.4%)
3 0 (0.0%) 0 (0.0%) 1(1.8%)
4 0 (0.0%) 0 (0.0%) 0 (0.0%)
5 0 (0.0%) 0 (0.0%) 0 (0.0%)

*Dalteparin-aspirin; Aspirin; ‘Dalteparin; SFisher exact test; “One-Way ANOVA test. CI, confidence interval; A P thigh (cm), Postoperative
circumference of thigh on 10 cm above knee - preoperative circumference of thigh on 10 cm above knee.
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1406.8 ml, D+ 14223 mlZ ARl o] A 7 7F

E HolA]= 28tHp=0.986) (Table 3).

F=go| ARt o= gl ot £E5F-2 149 (7.8%)0l A Ly st
. Y 201(3.2%), Aol M= FAF 59
190(1.6%) 'EAY5H AL, Dol A= A 291 © 894|(14.3%), 4
=59 = 20(3.6%), Dix 191(1.8%) 2 Z 119](19.6%) LAY
DA} Aol ]l Dol SASHH 0= {06k 571 =
ZAIE B S tHp<0.001) (Table 4).
=R 85 & At vt F7F Al DATOlA F+t 1.79
cm, Aol A+ 1.80 cm, DEOlA = 1.84 cm S7Fste] Al o+ 71
Zpo] S Hol] ¢kon](p=0970), €3 U &N %2 DA
oAM= FH 227 ent’, AT 1.90 em’, D2 229 e’ E A
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Al(3.2%), A-ONA 204(3.2%), D2 49(7.290) 2 Al - ol Z}o]
7t A THp=0.205) (Table 5).

1z
A FEagloly oY, - IRt S A =2
Ao g g 7] Heso= Qs Zej=]o] AujolA A4 e
2 sk YU A ooty = gFe R 2grksAdol ot
Ao YEE = HAHSTE 2T 7hsAgo] Wtk olgh
Wt Ql o= WAt AR HWIHSo| a4 A =et A
e AHEohes 950 B2 ¥ = E FaoHA ol &S 2t
A5HA Hot. gebd o2 X5 2-& ATl Lo olgHA= H
FE0] F2 YA A4S 7o R B E JUIAHMAS 2|7
7128 Ao = meba 4t A FAIRE A 2] A
WA NS Y W7t e o= dgd X522 g5
A Ar-goto] Aol XA FFS F= AT HIEE W=
ofofgk Qtth= XA & ASHA == Aol o]zt Aol ¢
Asto] AGRlof A HuWE A S0 Tk oA 2|7 glo]
Hel S A e A U HMHZL] HIES TAHSH
ofgte] 7|20 &2 i) A2 e rF w2 A E IS 41-85%= Bl
Huglong! Sybd Ax e HudAMAS WY 754
o] Q= IHE ol S HA|THE-S A= -9l
= AP oA B & 35| daske Ao] u]=8-5FolArets
(The American Colleage of Chest Physicians, ACCP)olIA 4511

i)
[0
1=
2
olN
1o
2
o

U= S AAge A AP FEIA Fof ofFA 2] &7 A
A3l Aoletk! & &abd Ax|$HE Al BT AREWEHS
O] 543 aefokA] & A Uk AgkAtol A ISk A5
WAAFO| AHAF kS ARt 2| 57]Eo] oAt s A
FAUINSE P4 AT 2T 7Rl Jlen
2 AFRUENFO BTt 52 G -folls YhEA] oA A&
£ oto] Be AR YISO WY A S otof fith= =

Q1 Zlojth. Z12fut ol2igt A o] wet oY 2| 52 AME|= o
GorA7t FsaAlo| B2 2 wA17F gol TAsH H o, E3]
A E Al chs S8 Xk ol 2efiE= 2 59 =
g 2Al0] AZE el TrolAbge] A Fsta ok & &3
A A2ghE Al U555 AreH] 2132 A8k d-9ole A
AU YL oYoh= avke AT £E A 1
Aot Al 5 §F T AR HEA oA aut Ato] <]
TgAdo] tiet o2 P A Fol2 2eEE Y 244
O] RlE7} et HEo] 21 E 1 it webA &8 o] 2A1H
= 2| &gkl A2 H5tr] flof Al e g S8 2t
A e AR NEHSY gAHSE AT Bk glen
35S ke ARSI Y] flske A dast
Z1o] o]=g 3 £]#5t3] (The American Academy of Orthopaedic
Surgeons, AAOS)2] A 02 ARE L QLo olggt =25
o= de2 dASEE ke HNdSY Yiert

e PAR thite Yafol 28] ofel el weby 2AFA
3] 7124 Al s} ha e 4] Gl A4 AT ATE
AR 2A7H 9lo] ato] Gl 2= ARo|ch et
ol el el slol A 159k waE R elreir5e] A
2 viom 230 AAEE F 8] AaH e HEetE
Fo| SIUES Tefste] A2 WL AAstAon HAHS 9
Ho| Z7hel A2 AR BE Ao v 2FRO|AEHE] 2|7
A5} QL Yl okl Abgo] ool g 7 2
glon], & Aol E ofauglg 2|7 Yol shtz

=2 Lo
op
m

r
o

.

o =
L T
_o|I_5

al
Shsiet.

ST A BE Fol TSI FABANAZ ) 5 F 5
U 4 faclolu o B Sulnt 37t 4s
Zo Wyoz Q9 A7] Bl 5o g@ALe] oJsh Zefso]
R 24 glol® BT YolA] AAH 02 WS tatsiat
oM WASHE AU AMAZIE Tel, L2 Hx|FHole}
L AT S A 220l o) Z, - o] g A
Fof Ao YR T ALY B Zefl B3 4T
27} 20l 4 WL YIS 2T 72T 91X Sof ofat &
o] &0l ofsf Al 02 FURHAEZ] WA 91H 9]
o 2715l 9ol B UAHel WP HAHZO] W} 57}
2 i glovt Bel YA SIFA7} glone HRelut 4
& T WYSE A F URES 4L SUsh) o AEe



92

ol - T - WS

ox.
|

]

191791 shE] o) AR
A 2JQlAd Aol ofsf zelE Virchow
Qs 2710 FuE o] &
AT A= 27] HUFH
171 $181 DAEOA] T 297 A RAR okl
dalteparin 2,500 ITUE o} 23] 3t o]&, ofsul@loZ A
931, Dol A = 27t dalteparin 2,500 1U SHF 28] Foigh
dalteparin 2,500 IU S} 12] Fof5}l o0, Aol A= o2
300 mg 19] 1€ 4+ Fof o] % of2u] el 100 mg 57 19]

o~ rir
N
=
re

o X
z
ox
=
)
oN
n

.

o
=
S gl
)
©

oX el it 0
pac)
L

=

o oo g b
El
]

ol N g

ol 1O o o
ox
o
£
T
z
ol

fo
P

=
p
_O'h
32
5

N
=
4o

ool

N
o
ox

o
52,
i
£

(o)
e
Sl
)

o

o]

ont KL
12 Hm
£
ol
= r[r
N
hu
E
[o
)
)
ol
38
s

ool 4 p ol
ol

o)
fr o

)
D

7F A=
U0 As o 12-2441%F o] Fof] Fofstal 30 mgs ShF 29
Fo S Pt Yok ol &3 HXFES A% Yy
I} Hlste] 250k Ao S 2Aof tieh dsf 2to] = Hojut
2 AN BT 7hs AR A 2R sflukel Fo ARt

arefste] e & 6AIE o] Fo] SFA7E FojH == dHYs)

ok

=S
L

-

S
=

ol

3

=2
>
o

o

I
e
)

S
e AR

x| =olt}, gP<lat
o A= 4-25% A2 A

=20 A
520

= g
~

H

X
o

|o

hu

£ Q
1o

Mo of

g o i

H—I
N
o2 o

19 k1 ooy oA

ol

=
o 2 20079 Kim
| S
o] WiEE
&2l
o3}
HA

T
B

B (A ot

o

oZ
2 lorr o o 4

o 2

.
ol oL
=

2
o
N

o K

=)

olX

=
pr

R
oS o pE 42 Ot 1O u & o

Rk
o
ol

H

dm
i
ol
ol
© o

fo
i)
R
X
O
&t

o

E

N
-

i)

)
Rl

i

}
kd
rid
R

mu mx U

R

)2
M o o

12
g
=%
o oo -

4
o
oSk

< X

o]

2

S
1= o mx

o)
b
ol

N
o

N
()
=N
it
X
o

rN
oN
Mo 12
rL
H1

)
o
r

norx
o 1=
T
k1

=)
el
2ok

-

=
)
oN

UoH, ol= YA oA E FoisHA|
O] 9l of QlojA| ke ThE ofAJof =7}
6%, THRFS] Wang -572] 65.7%¢1] ]3fiA]
of & Aol A Q] off oFA| Fof 872 obA|
ofollA] Al ulma chifel A, chle e ety
Q1 Assessment of the Incidence of Deep Vein Thrombosis in ASIA
(AIDA) -2} Surgical Multinational Asian Registry in Thrombosis
(SMART) @ollA= ZAof deixld Abthe #2 Y5 B

OJA| T gh=Rlof| A of AHuied Ao WANIE=T} 7P W2

;

lo

CooX

2l
3
&
foN
H—I

Mo re o oz ngt @ 2 i

5u)

e

pa)
o
o o
r 1

I
=
ol
(¢

o
—
()

N

=
rO
_O'I_g
R
H

ol

=)
|
o,

2 o
d

%
o

_I

NI
2=
o p o

o

T
S r
o

&
o
e
r
-
1o

oy
2
ol
-

o

% o

o o

ok T
o

alteparin 5,000 TU/Y)E.ch 2

o 3551 Q= dalteparin A

ofAu]®] oeFo] 100 mg AP o

Al pejste] 2okt EQt s Rt A

7] 7155 daote e, Bfo] 7hs wirtA] & ok o
S

>

=]

o & PN Mo Rk £ e O o FoAm oo

S
A17101] ehgE oA
L3 AN A

gRkthe 4.7 Jeln AApge

N & &6 ol AL,

T
=

2
i
o

;
2

ol
4
oo ook 2o

of BEA FHstuo]
77t o gokA|E Bokatgl o]
28} AR ATEAALS AT arebd ARHES gl
ool AT Fug A Fe] B WEst e g 1o n &
B A3 A] 2710 YR F71o] thak R A = )

2214 Q2 WL Taisto] AP BAENA AT oy

.

1=
H1
(K

=

1_4

oF
ol

=l

el
ol
o o

A st o,
8H%) SIokThs e gl
Wzo] oy A|me 2oy oy Wy
ok 712 Aol FAH o2 AEso} & ARgo

o 3 8 APoAE BAK R o] g

o)

2

P

=2

i

=
K
o
=
_o|£
5B



Ir

i)
)
S i
o
T

o

19 r
o
r>~

oL

=2 of

d

re
-1
lo
LRy
v
%
[¢]
9

q

1= rl'ﬂ:
o)
[o
U
rir
N
‘:35:),‘
o
=)
ek
)
_1>~
)
o\
10

%
Z —

Apo] 57} Mol A oju] 2 Holg 4

L)
~

[
o\
1o
T
il
3
N
=
& o
v
flo

ok
=
re
oE
r ~|
i)
R
).
—{O{t
2
=1
inel)
)
1=
)
olN
o

i o

i)
fr o

ehs 30UV = A1

=
28-30) S I
& 5 7%0] MEEY

)
E
ff
oo
Kl
ol
ol

o
e
(HE 7

2

2
ﬁ‘
h
\
ol
Z =
Rl
2
=

ol
ok
2
o gy

o
N
—
Ol
-

P

2,
2
ol
)
m B
U < N e AT A Y

a2

o o

=

1=
H1 o

o mE
i)

2
o
Kl
£z
Kl

2

i

[o

N

N

\
oL
i)
A
o
ox,
N
4
P}

el
)
1o
[
)

E
do
iﬂ

o
iu)
fr
Ll

o %0
< b

>
N
<

=

oo

e rlo

RN

)

T

oo

ox -

or); [

oz W

©

0 ok oy

I e oy
g
<

o

d

=2

it
r% r
ol
=~

2
fr rr o

d
4
o

o
=
el
rN
1=
2 0
ofN M
o

P

32

ol 11]
T o
m Ho x@ o

T
P

= ol

]

o
u
A,

3 2
5
. =
Y
= O[N
(o]
g fr
_{

N
N
o
o
i
=
rN
o2k
2

FUR
. 1o

iy 2

%
ol
=

e
Ay
ne,
o

"

N o
J o

e 0 o
o
2
H1

s oo
o
9,

uz
>

N
o Mo
=2 R

2
R
N

£2
o
re
i

2]
AL o2
=

e

[o o
s

A

i ot

2

% A o] st
B B AT HHbias)
SRR
| 2t 2o 7k FASHL
Ho] AT Avjo] A7

il=)

2 to &t

e P

1

oo

~

Q.

ok
odh 3
2
op

)
et

S
o,
iy
K
_Ll rl
>
=2
i
o

opy it
ol
ol
2
>~

fu

o £ -{014

2o
=)

e
og oX )
i

P 1o

Wi
)
9
N
)
S
£l -
¥ Ao
i) }z
rO
o

o 10
O
ol

to mo Ob ox @
o

I =2 2

2
8
il
por)
o
hu
-
;
ol

SHRloA SPE HX|3hs Al HHIHAAHZO| oY X5
of Jlojx E21& Qi YaYsto] gL SFEFA oY oY
g A FSaA e FF(H
Al Glo] k=0l 8%, Fo 717k &<
A YAl HHHFo] WYo|u FEH]
A ZO| Hl = 22%, HA47HZ2]
S| Aol ot A2A slluE 7Y
Sl B2 g g iy g
3Pl A S AT A

£l

>
o

X

i)

ol

o,

2

12
o e
o ox ™

sl =]

=2 0 =2

N

=2

A~
nn

—

10.

11.

12.

Geerts WH, Bergqvist D, Pineo GF, et al. Prevention of venous
thromboembolism: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines (8th Edition).
Chest. 2008;133(6 Suppl):381S-453S.

Kim YH, Yoo JH, Kim JS. Factors leading to decreased rates
of deep vein thrombosis and pulmonary embolism after total
knee arthroplasty. ] Arthroplasty. 2007;22:974-80.

Cha SI, Lee SY, Kim CH, et al. Venous thromboembolism
in Korean patients undergoing major orthopedic surgery: a
prospective observational study using computed tomographic
(CT) pulmonary angiography and indirect CT venography. |
Korean Med Sci. 2010;25:28-34.

Virchow R. Cellular pathology as based upon physiological
and pathologic histology: local formation of fibrin. London:
Chruchil; 1860.

Geerts WH, Heit JA, Clagett GP, et al. Prevention of venous
thromboembolism. Chest. 2001;119(1 Suppl):132S-175S.
Seon JK, Song EK, Yoon TR, Park SJ, Bae BH, Cho SG. Com-
parison of functional results with navigation-assisted mini-
mally invasive and conventional techniques in bilateral total
knee arthroplasty. Comput Aided Surg. 2007;12:189-93.
Pandit H, Aslam N, Pirpiris M, Jinnah R. Total knee arthro-
plasty: the future. J Surg Orthop Adv. 2006;15:79-85.

Unay K, Akan K, Sener N, Cakir M, Poyanli O. Evaluating
the effectiveness of a deep-vein thrombosis prophylaxis pro-
tocol in orthopaedics and traumatology. J Eval Clin Pract.
2009;15:668-74.

Demey G, Servien E, Pinaroli A, Lustig S, Ait Si Selmi T,
Neyret P. The influence of femoral cementing on perioperative
blood loss in total knee arthroplasty: a prospective random-
ized study. ] Bone Joint Surg Am. 2010;92:536-41.

Mercuriali E Inghilleri G. Proposal of an algorithm to help the
choice of the best transfusion strategy. Curr Med Res Opin.
1996;13:465-78.

Nadler S, Hidalgo J, Bloch T. Prediction of blood volume in
normal human adults. Surgery. 1962;51:224-32.

Fuji T, Ochi T, Niwa S, Fujita S. Prevention of postoperative
venous thromboembolism in Japanese patients undergoing

total hip or knee arthroplasty: two randomized, double-blind,



94

13.

14.

15.

16.

17.

18.

19.

20.

ozt - A -

placebo-controlled studies with three dosage regimens of
enoxaparin. ] Orthop Sci. 2008;13:442-51.

Kane D, Balint PV, Sturrock RD. Ultrasonography is supe-
rior to clinical examination in the detection and localization
of knee joint effusion in rheumatoid arthritis. ] Rheumatol.
2003;30:966-71.

Warwick D, Harrison J, Glew D, Mitchelmore A, Peters TJ,
Donovan J. Comparison of the use of a foot pump with the
use of low-molecular-weight heparin for the prevention of
deep-vein thrombosis after total hip replacement. A prospec-
tive, randomized trial. ] Bone Joint Surg Am. 1998;80:1158-
66.

Callaghan JJ, Dorr LD, Engh GA, et al; American Colleg of
Chest Physicians. Prophylaxis for thromboembolic disease:
recommendations from the American College of Chest Physi-
cians--are they appropriate for orthopaedic surgery? J Arthro-
plasty. 2005;20:273-4.

Haas SB, Barrack RL, Westrich G, Lachiewicz PF. Venous
thromboembolic disease after total hip and knee arthroplasty.
J Bone Joint Surg Am. 2008;90:2764-80.

American Academy of Orthopaedic Surgeons Board of Di-
rectors. American academy of orthopaedic surgeons clinical
guideline on prevention of symptomatic pulmonary embolism
in patients undergoing total hip or knee arthroplasty. May,
2007 [accessed 2009 Sep 9]. Available from: www.aaos.org/
research/guidelines/PE_guideline.pdf.

Johanson NA, Lachiewicz PE Lieberman JR, et al. Prevention
of symptomatic pulmonary embolism in patients undergo-
ing total hip or knee arthroplasty. ] Am Acad Orthop Surg.
2009;17:183-96.

Turpie AG, Bauer KA, Eriksson BI, Lassen MR; PENTA-
THALON 2000 Study Steering Committee. Postoperative
fondaparinux versus postoperative enoxaparin for pre-
vention of venous thromboembolism after elective hip-
replacement surgery: a randomised double-blind trial. Lancet.
2002;359:1721-6.

Lassen MR, Bauer KA, Eriksson BI, Turpie AG; European
Pentasaccharide Elective Surgery Study (EPHESUS) Steering
Committee. Postoperative fondaparinux versus preoperative

enoxaparin for prevention of venous thromboembolism in

A0
‘ﬁvl’o_“’w‘

21.

22.

23.

25.

26.

27.

28.

29.

30.

9] 1%l

elective hip-replacement surgery: a randomised double-blind
comparison. Lancet. 2002;359:1715-20.

Tribout B, Colin-Mercier F. New versus established drugs in
venous thromboprophylaxis: efficacy and safety consider-
ations related to timing of administration. Am J Cardiovasc
Drugs. 2007;7:1-15.

Kim HJ. Epidemiology of VTE in orthopaedic patients. In:
Yoo MC, Kim HJ, Choi CH, ed. Venous thromboembolism in
orthopaedics. Seoul: BMM Korea; 2010. 15-46.

Fujita S, Hirota S, Oda T, Kato Y, Tsukamoto Y, Fuji T. Deep
venous thrombosis after total hip or total knee arthroplasty in
patients in Japan. Clin Orthop Relat Res. 2000;375:168-74.

. Wang CJ, Wang JW, Chen LM, Chen HS, Yang BY, Cheng SM.

Deep vein thrombosis after total knee arthroplasty. ] Formos
Med Assoc. 2000;99:848-53.

Silbersack Y, Taute BM, Hein W, Podhaisky H. Prevention
of deep-vein thrombosis after total hip and knee replace-
ment. Low-molecular-weight heparin in combination with
intermittent pneumatic compression. ] Bone Joint Surg Br.
2004;86:809-12.

Sikorski JM, Hampson WG, Staddon GE. The natural history
and aetiology of deep vein thrombosis after total hip replace-
ment. ] Bone Joint Surg Br. 1981;63:171-7.

Warwick D, Friedman R], Agnelli G, et al. Insufficient dura-
tion of venous thromboembolism prophylaxis after total hip
or knee replacement when compared with the time course of
thromboembolic events: findings from the Global Orthopae-
dic Registry. ] Bone Joint Surg Br. 2007;89:799-807.

Dahl OE, Gudmundsen TE, Haukeland L. Late occurring
clinical deep vein thrombosis in joint-operated patients. Acta
Orthop Scand. 2000;71:47-50.

Douketis JD, Eikelboom JW, Quinlan DJ, Willan AR,
Crowther MA. Short-duration prophylaxis against venous
thromboembolism after total hip or knee replacement: a me-
ta-analysis of prospective studies investigating symptomatic
outcomes. Arch Intern Med. 2002;162:1465-71.
Low-molecular-weight heparin (enoxaparin) vs dextran 70.
The prevention of postoperative deep vein thrombosis after
total hip replacement. The Danish Enoxaparin Study Group.
Arch Intern Med. 1991;151:1621-4.



S Adxgke A AT oA

The Prophylaxis of Venous Thromboembolism in Korean Patients
with Total Knee Replacement Arthroplasty

Jin-Kyu Lee, M.D., Kyu-Sung Chung, M.D., Seung-Wook Baek, M.D., and Choong-Hyeok Choi, M.D.
Department of Orthopedic Surgery, College of Medicine, Hanyang University, Seoul, Korea

Purpose: To evaluate the effects and problems of venous thromboembolism (VTE) prophylaxis with a reduced dosage and
administration period in Korean total knee arthroplasty (TKA) patients.

Materials and Methods: We analyzed 135 consecutive TKA patients with three different VTE prophylaxis regimens. Group
dalteparin-aspirin (DA) injected dalteparin for the first 2 days, followed by taking aspirin for the next 5 days, Group aspirin (A) was
on aspirin and Group dalteparin (D) on dalteparin 7 days postoperatively. We evaluated the incidence of VTE and safety among the 3
groups.

Results: Symptomatic deep vein thrombosis was detected in 4 cases (Group DA: 2, Group A: 1, Group D: 1). Pulmonary embolism (PE)
was found in 1 case in each group with no fatal PE. Although no major bleeding complications were seen, minor bleeding incidents
were detected in 14 cases (Group DA: 2, Group A: 1, Group D: 11), which was significant in Group D. No significant differences were
observed in perioperative blood lass, effusion in the knee joint, thigh swelling or oozing on the wound area among the groups except
thigh bruising, which developed more frequently in group D.

Conclusion: The reduced dosage and administration period of VTE prophylactic medicine combined with mechanical prophylaxis
for Korean TKA patients showed no fatal PE, but some minor bleeding incidents frequently developed with 7 days of dalteparin
injections. We need to adjust the dosage and duration of prophylactic medication deliberately for Korean TKA patients, considering
prophylaxis effectiveness and bleeding complication risks.

Key words: arthroplasty, replacement, knee; venous thromboembolism; deep vein thrombosis; pulmonary embolism; bleeding
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