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The Effectiveness of Catheter-directed Thrombolysis for First Line Deep Vein
Thrombosis Therapy

Hyung Suk Kim, MD.!, Oh Jung Kwon, M.D.' and Sun Young Song, MD.

Departments of Surgery1 and Radiology2, Hanyang University College of Medicine, Seoul, Korea

Purpose: Untreated deep vein thrombosis (DVT) is associated with morbidity and mortality, such as
pulmonary embolism and post-thrombotic syndrome. Anticoagulation therapy is efficient for reducing thrombus
propagation but is insufficient for clot lysis or preventing post thrombotic syndrome. Current catheter-directed
thrombolysis is an important DVT treatment. We compared the outcomes between anticoagulation therapy and
DVT catheter-directed thrombolysis. The purpose of this study was to evaluate treatment outcomes in patients
with symptomatic DVT who had undergone catheter-directed thrombolysis.

Methods: From January 2003 to January 2009, we retrospectively reviewed 91 patients who had been
admitted and treated for DVT in our hospital. We divided 91 patients into two groups according to treatment
method; 42 patients (46.2%) were treated with only anticoagulation, and 49 patients (53.8%) were treated with
catheter-directed thrombolysis. We compared the results of the two treatments groups. The results included
gender, symptom onset, age, location, complications, risk factors, days to improved patient symptoms and
patency. All patients underwent Doppler sonography or CT-venography at 3 and 6 months to evaluate venous

patency after treatment.

Results: 49 patients who underwent catheter-directed thrombolysis for DVT had more symptom-relief days
(25.00 days, P<0.001). The 43 patients (88%) of the catheter-directed thrombolysis group showed more
complete resolution on Doppler sonography or CT-venography after 6 months (P=0.001). We obtained better
clinical outcomes in the catheter-directed thrombolysis group than in the anticoagulation only group.

Conclusion: Catheter-directed thrombolysis is an effective treatment for acute DVT.

Key Words: Deep vein thrombosis, Endovascular treatment, Thrombolysis
S A B0l AFENIAT, S A5, dREHNE

Ag: 20109 79 5, 8 Y: 20109 7Y 279,

S<qY: 20104 9¥ 2%

AR BeA, AA AT WdE 17HA
133-792 SFeae o) Ihefet ool
Tel: 02-2290-8454, Fax: 02-2281-0224
E-mail: ojkwon@hanyang.ac.kr

b

ST L =
S 1dol] oF 2008 HEs} wbAtE Aglol AR 92
el A ofell tist AAHQ) 24, A7t BEG 4
Wl Al o Aglol] ek ARG FEL e ol Be @
Ab ek, B, el AAEse] wE
ol ofekl 2007 Q1T 108 % 5179 BA7E Alzol

N



Hyung Suk Kim, et al : The Effectiveness of Catheter-directed Thrombolysis for First Line Deep Vein Thrombosis Therapy 177

st e wid o 2t AR ke de AR
ojth(2). o] Azt Wik T Fof kA A F
7h, Wy Azt Fb 9 A A3k S 3 AT
sk 4 AF3e] wstel ARAWEAZTE A
T AT o] WAL Zck Aule] Wi 8l Hgog
S7kskaL glom, AAgt X 87t HA Fapd XAl
Wes 4o F e A3 Agtelrh #AY AEE
R AAAR g oy dRo R AlsiEa glodck
slzizlol} gbubziat e wAH dsx ey ¥4
AEe 2o o3l 3] S g glemg, g5
2 o] AudAds &g  gled, XE ¥ 4
AAZI THAA Z3F(post-thrombotic syndrome)o]
A 4 rk3). 3, o3t B9 Saflol o3k A
o] gl uff A o] Frhx EuEx glvke).

ololl eI S ol 4 WA FaEe] ATAURAZE <)
A5 Azgyos Aol ol A§¥w Y 4
Ao WANES 72, AEARS D35 2 W

=4
Mt AR AA 53 5o A TR YrKG-9).
S|

G A 1F 7ol
Fatoll A5 X8
dhze 1449 AEgoR FA8 AR
4g tobr iz sheleh

g =
D g

20031 1€93E] 20009 19717 slekgjahwi ey €]
A ARAuWERZo 7 Fekiky X vk 209 9] 3kx;
E ToA XE Foll 114 o] LJlollA FHIEo] 7}
T FAES FoE ok o] FollA lE-TH
olFo g 9lsle] ubASl FAAES AL o oF7
Folu} FARFo| rehE AAES AlQd 919 3kA;
£ oz 334 wyo g Aot 914 <] 3kak
ey 3 X 59 FHEEE o] &3 AL

e

Ri8

FHIEE olg3le] =4 I $dlE, T4& ol&F
A
[o]

a3 a8l 20EAE, A9 §9 AAE, ooiE
U L A1) 5y o83 A Bl ek el 2
woRE ol oNTEE Fl Ao A A
A BA, WA, AT deaAd ALy, 5 9
2 BF 77k B9k PR} FRA o Lk QA=
el 3 <k 9l 37193 6714l Doppler sonography,

CT-venography 2 % 7}ste] &3l ofF Fo wlazsigict.

A T ANEE AR AR 719 ZAbTel
AL N Ago] oy gl ] L F

A X g 2 20061 HE 20009 =7 A X EF
Hhokd ghbtol gl

gul

2)

0z
i3

Of
(o

o= &Sy XE5E Y9 % Unfractionated heparing
A 10099 e Ao Fo BEE A
et} F<lsto] WA A% WS AT,
Activated partial thromboplastin time (aPTT)& FAbslo]
EFe 24 3o g9sls o] BT Foldte] proth-
rombin time (PT)& 7 AF&}o international normalized ratio
(NR) 23 A% £ A skl A% FR F sld) 24
BRE ALt FARE T 4TS dobel %
INR 225 AEE $AT ¢ Q52 =A39ct. A7
ARS A% e BAY dERl AANA 285
Eatoll BAke] SoAUE AR F HE AAE o
2 Agstol WAL WD Wz ol
H3t % Multi-sideport catheter (Cook, Bloomington, IN,
USA)& &4 HZ XA 209kollA 408k 299 F2
FIVHAIE F9 5 ol%F A7 80,000~100,000 TH91E
24417 & AEH g Folslgieh 2447 S WA
oflA ALEHQ HES son FHoluh FX &l
52 7ol Kol ZAfole FEI|IVA F
Tk 24417 Foll 2dES Aldste] A

oANg Holdgly UFY VLY TES Ha

X ek
o
o £ Ho

of \‘.O K
O
By o
i)
32
(]
i3
£
x
2
foofy
lo
2
o
=
>l

o
ofN
)
[
ot
2
e
A,
e
ot
to
=
2
>
I
o)
En)
o
fitl
e
A0 e 2y

Pugeh 3498 F 47E ookl §9S IR 1.
z4eeleh 4% A BT

W ofo fiu
> 4
oto N
o i I
o o e
=2 ot °§‘°
oft
o & o M

lo

fru

(@)

X

e

o,

frt

3

ojo

ok

of

> 32
S o fm
2 1o oy

o &

o

= g

o}

ofo
&
)
0
A N (e
ngt <k
f}: ek
X,
> o
fU (o
_:(:‘ o
)
o
32 ®
o
N
N
N
N
(o]
R

)
&
e

o ¥

o mE
<
32
[

X
ofN
et
)

N
N
Iy
N
A
2
ox
ofN
ox
«© o
> R

O
8
>

= e
e
aa
8=
e N
N

N,
o

[

2

ofN

ox
o
ox

krt

il

e ox
ofN
ox
lo
fot
2

(o}

0,
ox
)
N

(el
o M

= N
plo ==

il

R
fy off
:oé

ot
2 N
do 1o M
o,
=3

Mg e fo e
1

N
32 e
T
f
N
e
rot
N
Y
N
N

nE P
o
o

o

e

I

X

o

3

k=3

)

wn

?

@
,ﬁ .
<

3 enography (venograhpy) & &7 o] #bA
Holes AE Aoslich ERo MESS 3 B



178 ot ze]3bebs]z] : Al 26 H Al 3 & 2010

== 16:15:58

Fig. 1. Sixty eight-year-old female with left lower extremity pain and swelling. (A) Initial computed tomography veno graphy (lower
extremity) of left lower extremity luminal expanding low attenuation thrombi from left common iliac vein. (B) Initial venography
of left leg, long segment of filling defect and multiple collaterals show. (C) After 24 hours of thrombolysis, no residual thrombus
shows. (D) Balloon angioplasty performs after thrombolysis.
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Table 1. Patients characteristics

Antic Catheter-
. Tota . directed
Characteristics coagulation . P-value
(n=91) thrombolysis
(n=42)
(n=49)
Age (y) 56.67 56.48 56.84 0.915
Sex 0.532
M 44 22 22
F 47 20 27
Symptom onset 0.146
Acute (<14 day) 66 26 40
Chronic (> 14 day) 25 16 9
Location 0.032
Right 14 11 3
Left 70 28 42
IvC 1 0
Both 6 3 3
0.208
Above knee 80 36 44
Below knee 3 3 0
Whole 8 3 5
Risk factor
Idiopathic 43 15 28 0.058
Operation 31 15 16 0.824
Trauma 2 0 2 0.497
Systemic disease 19 14 5 0.009
Hypertension 14 1 3 0.010
Diabetic mellitus 9 5 4 0.728
Immobilization 1 1 0 0.462
Malignancy 9 6 3 0.293
Recurrence 7 (7.69%) 4 (9.52%) 3 (6.12%) 0.699
Symptom relieved 45.46 69.33 25.00 <0.001
day

Warfarin using days 191.11 193.14 166.94 0.209

IVC = inferior vena cava.
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Table 2. Clinical characteristics of treatment methods

Anti-coagulation
acute stage

Anti-coagulation
chronic stage

Catheter-directed
thrombolysis

Catheter-directed
thrombolysis

Characteristics acute stage chronic stage P-value
(<14 day) (>14 day)
(0=26) (@=16) (=14 day) (> 14 day)
(n=40) (n=9)
Onset (day) 3 73.5 4.38 34 0.146
Warfarin using days 221.88 146.43 167.72 163.44 0.209
Symptom relieved days 71.08 66.50 25.54 41.23 <0.001
Follow up later 3month <0.001
Still (n) 8 5 0
Partial (n) 9 5 10 3
Complete (n) 9 30
Follow up later 6month 0.001
Still () 7 2 0 0
Partial (n) 4 5 3 3
Complete (n) 15 9 37 6
Recurrence 3 (11.5%) 1 (6.3%) 3 (15%) 0 (0%) 0.884
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