32 HANYANG MEDICAL REVIEWS Vol, 31 No, 1, 2011

A% Az Qe
Interventional Treatment of Deep Vein Thrombosis
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Abstract

Deep vein thrombosis (DVT) is a condition that
affects hundreds of thousands of patients each
year and treated with anticoagulation therapy
alone to stop propagation and embolization of
venous thrombus but not remove it. Extensive
clinical research over the last 40 years has im-
proved the techniques to remove the thrombus
from the affected veins and reduce the likelihood of
developing post-thrombotic syndrome, These
endovascular treatments includes catheter-direct-
ed thrombolysis and recently pharmacomecha-
nical thrombectomy to rapidly fragment, lyse, and
remove the thrombus from the affected veins
resulting in short treatment time, and improved the
quality of life of the patients, This article provides
an overview of the interventions available for
treating DVT,
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W HAZF(deep vein thrombosis, DVT)
o] 512 AuollA] se Gei7iA) W& 9]
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O}Z]ﬂl*it &AM 3-58 H go] WA=, ol=
May-Thurner syndrome (iliac vein compression syn-
drome)o] ¥lo] H&= 347t B7] witolt}, 0% 29
=" (common 111ac artery)ol] 92 29dA (com-
mon iliac vein) o] 3 FollA] FE]& Ao] Aolct, A
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2. 2Ig QUKL
Inherited risk factors

Antithrombin IIT deficiency



Protein C, S deficiency
Factor V Leiden
Hyperhomocysteinemia
Prothrombin 20210A
Increased factor VIII
Acquired risk factors
Advancing age (404 o]4})
Surgery: head, hip, knee
Trauma
Malignancy
History of DVT and PE
Immobilization
Pregnancy and puerperium
Estrogen therapy
Congestive heart failure
Obesity
Varicosity
Catheterization

Family history
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3. H|E gl =A}

109+ W 56-1609 o|A] @5l A
o] Fabo] WA
(phlegmasia celulea dolens), white leg (phlegmasia
alba dolens) 522 AW 7] A (venous gangrene), 3}A]

34} Fo] vhepiet. "

RS

B2 redness Mgk ¢ blue 1eg

4. T
1) of3t2 A}
(D Homan's test

() Pratt's sign

2) Probability scoring
the 7t 2.2 19040 2 Fabstol 240] Yo w Quls
%) 7bs ol rka Bestol 9o sk AAE, o ¢
O d-dimer ¢ 2 AHA AALE gt
- Well's Score of Criteria
(1) Active cancer (Treatment within last 6 months or
palliative)

(2) Calf swelling Y3 cm compared to other calf
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(3) Collateral supertficial vein (non-varicose)

(4) Pitting edema (confined to symptomatic leg)

(5) Swelling of entire leg

(6) Localized pain along distribution of deep venous
system

(7) Paralysis, paresis, or recent cast immobilization of
lower extremities

(8) Recently bedridden )3 days, or major surgery
requiring regional or general anesthetic in past 4
weeks

(9) Previous documented DVT

(10) Alternative diagnosis at least as likely

3) Fk AA}

O A 29«

EEH g AR, 5499 49 A9 ) 9 AL, A
4 2 collateral veins, tram track sign 5, ¥+ 21 7$- o]
E 273} 87 o] FolAEA collateral veino] T ¥
g A7AS Helt

@ z59

471 AR Psstehe o) gl 748l A4 A o]
U9 299257 44 Yol 19 43, Sl
ol ol WAel A9 3 olzo] A, BiFH 4

Eﬂ%, A A o] Fo] Bt}
@ CT Al zo<s
&t w3 IVC, B AW, calf vein7hA] &
zo”“j o] glom, 0}—1—1—01]"1 WE7HA] gk of] A
A& A5 HAR vi$- #-8-sht
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& 235 3 (Post-thrombotic syndrome, PTS)
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Aol olaf 3] 93l B5-ofl Bol LAst Ae Fo] F
HEl 9w 7PsAdo) 3wl ol T}

2) # A A3 (Pulmonary embolism, PE)

HEHog o] olFd B4 AHS HYshe= A
S0 2 HAMAZF (pulmonary embolism, PE)o] #A 3}
o, XghE PESJA] 10%7} DVIZE QUL DVT Fgh B Al o &
25-52% o)A PE 7} A3k}, PE 7} Qlol= SAHL thofst
ARF A= PE ¢ DVT & 2-& e Aelo o2 o 2ol
q_.&l()

H3 =2
— =

1. DVT 2| X|&
1) 8 $3uA8
Heparing A FAsta, 224 6 71Y o] warfarin &

A7 Fofint,

2) 78 A AAE
Aol N E]A] 201 venous gangrene, & {3 of A
gk 5o e},

3) A4 84 oz
# $3 A=l Hla) 84 A L7} £, 45,
PTSS] 7hs Aol vl$ hout a8 HEEU 28 v

4) 74 = 4 A §8)<& (catheter-directed re-
gional thrombolys1s, CDT)
) A<

lliofemoral DVTE 7}7 31 &% 7 ¢l Al
@19 ool B DVT

IVCE 45 o] o1& DVT (53] 53 o)+
s o] #FEE= DVT
Phlegmasia celulea dolens

245 PES] 7P o] & DVT
IVC filter A %] F-of A 540] 9l
o ARO|E DVIZH Sl 3

IVC g4)

= IVC thrombosis

37814 o) ite] 7hsAdo] w2 A9 (2w DVTY HE,
1

Zk 29k 9J3k 9tut May-Turner syndrome)

27 248, BALANA LS 27150 Y= 7
GAGHAEZ A8 AL FoIA 2 W] Bol 4
YA 375 gk

253 f% st A9 A9 &9 (popliteal
vein)& &3 Al&stn, Qo upet Y34, v & &}
AL o] gal7|w gt o A Fole] oA 71
3] 5ol 7P7he- oS AHE-sk7] = 8k o, 10 French F7]
9] vascular sheath7} 012 4= Q)&= AL Mg X8
371% sgiet”

(4) A& 3

Alg AIREE aLgsto] M= as ety e sk, d=d
ZHA A Aol 6 Fr 0]A4+e] side-arm sheathZ 4]
3 % catheterg o83t} ANz P&S AlgstaL 1 23
of whet A& WS 2R3 2 Als doll AS Fal of
5,000 U9] heparing FY3ta A& AlFHst). Multi-
sidehole infusion catheterE A Yo Aolst 5 A4 &
% 9] urokinaseE, sheathE E3| -+ AJ17+3 100-500 UL
heparin& PTT7} 60z o|ul7} H =& F9lgc) 1

(5) Urokinase Y

AZFF 4-10%F Unit €] 2] urokinaseE 12-24A|17F A&
Ao g Fgtt 289 TS Eol7] A8l 7 A2
%S AHgete] AlES vkl Ao] FT, Pigtail catheter,
balloon cathetert} th2 7|78 AH8-3 224 urokinase
o] % FUFE Y 7 A Hol 2 FHF, Al A
Zto] ZaH AU

(6) Aspiration thrombectomy

2 WAB-12 Fr)¢ long vascular sheath, guiding
catheter & 0]%‘}04 FAL A A= HHo 2 S EFA}
FAstaL 30-50 ccd] FAVIZ F4E v
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o] 9lom oF-& 9|5 Al& A IVC filterZ A= 2ol £
o1} =go] git.

(7) Percutaneous mechanical thrombectomy

Trerotola DeviceZr-2 N EA & grafte] A A ALl
oIEHT ke F79 71 F50] WA HEA2 A4
3 glen], Gu, deto] £448 % P AE 9o

(8) IVC filter

CDT 25 22 27]9) B7o] A2 olEa}ed PE7} 48}
A5k o) 28 subclinicalsl o] ZA] EA7} €A A 244
#71 $40l IVC WO 2e 27)9) @ A Bl

7t g gl Adlsol Algd 4, 84 deAE F
& gl BRI E A7 73 IVC filter A she A

(9) Follow up venography
140],011_— g;ﬂA oo]:)\]-p_ _,,]_1;].0}7] H H,\]
03 49151 49 2ol gl B3
o] 3 3
%4,

R
ﬂ%ﬂiﬁh¥%@ﬂ§ﬂ%ﬁﬂ%ﬂ4 390 2714
9l urokinase %4, aspiration thrombectomy, mechani-
cal thrombectomy %, 29 5ot A &84 of) wh-g-o] g1
= 7440k 9% wado] dojslont Wl Aol 74 gk
e ¥ 3L ARE

(10) Stent A+
A 83 o ok 70-90% o] Aol A] iliac veino] Algt ¥
Zro] A o]+ d A &ulo 2= ul2514] ¢7| o]
Z)740] 2 10-14 mm stentS A+ 3}, &£, F42 0]7]
gk A gatolut H4f, DA gzl wh-go] gl 7123td
A, Fdolu th2 HE o a4 HolA o] %

F %k 988 3, £3] May-Thurnur syndromeoj|4]
# 9 iliac veine] W) 7S 353} 7] 913 stent AFYlL <t

dﬂﬂl e g oyt

Stent ¢} & &7)Z ¢l 5 A= wjl¢- EL Aeg &
24 9l ot intimal hyperplasia 5 o8] 7}4] Q.91 2%
A F2 7bs Aol glof FBaaA B85 7 A&H a2

o] A asitt,
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e ilx}t)ﬂ/ﬂ YA o] Aur-e whar AFelat stents} Q1E I

o] I WAL 27| 93 HAsk6-12719 =t

A 2% sok gk olF Ad el fAHL BF
5 FE2HWHE 590 a8y 99

QA7 HAHA B2 7, A Wtz <l °H DVT7}
A 7ol & B-folle AL & S ARE 3
of g},

(12) 2%

74 B2 2877 9] S|4 303 o AleS g A B
£ HH A% A alle2 31 wollA] o] F
7 8A gzl o] FolAX DRI OHA] Tt | 7
52%2 AAH =2 83%olx A FA A A} gv«]
ANEE o] Fo] YFHom £ a5 BTt T 1271¢
FA ALl A o] ) FE-L OF 80N EaL, A& ¥
o gk 7Fs A2 w4 8HF, A5 AAgo Jle 4
B ol it iliofemoral F¢ oA ¢
=2 7102 HuEYt}. 324 AA oA venous valved] ¥
L 58% 0l HFEH =t 887 4 3] o] Fof

7ol 28%e A et BEE "
FHZol AldshE &2 2 71AA AAAES s d
A &3A F4 B 59 o 7hA EFE WS o] 83
AR Alze] A, 4 A Fdol HAHL A
ARl AleAlgto] ZHAHM, 289 FHFTE A9 §li,
2124 A9 A9 B RS 9 5o A0 Has
AL =3 A A 7Hs3H IVC filter2] A0 2 PEE o¥5}of
O$ ks Azd 5 o G Y
(13) Al gHS
CDTO 7V &3 ¢
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5. Pharmacomechanical thrombolysis

AL wE ARl S o A2 A 85T F rks Ao
o 84§ AE FUstEM 7IAH o2 LS Aok
P02 T F7 7177 R H AT, I Fol M2
o] a3 (Bernoulli effect)E ©]43 Angioget System}
Trellis Peripheral Infusion System (Covidien, Santa
Clara, CA)o] 9lo ™ 53] $A2 o]-§-sko] 20247 oA |
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53 43 88 (hemolysis) §lo] -3 A5 29E Bl
ghat Qi i el A& A A A, 2F o) el A
= AAE A3 B3 Hn B Eo] PTSE oshs b &
vl §3471 Q)=A] prospective, 5-year, phase III, com-
parative, multicenter, randomized, controlled trialo] 7
Fgu .2 2, 1 A3t Gl H857] AAE
o] ol 29 g Ao} 1 Fete] A5 xko 2% catheter-
directed thrombolytic techniques+ iliofemoral DVTo]
w349l o2 ekt et

Trellis system < 2005 ol A]Aol 14gk2. 1 100 case ©]
ol A 5g A¥} Hare] w2 H 95% o] EH-S AlA
g 7B97F 85% oldeldlrt. 19996l Wb Angioget
systeme]] H]3] 88 9] F2-8-o] glrk= A o] 9laL, SVC
syndrome, 71 2] 25 o]/F¢] DVT, o4 % Aol A <]
DVTI= #g3te] 434 495 il Bk 9ok’ Uro-
kinase T4 tissue plasminogen activator (tPA)Z A}-§-5}
™, 15 cm treatment-area device 91 79+ 3-5 mg tPAE,
30 cm treatment-area device ¢ 7-9-= 5-10 mg tPA & 2
2 39)9] 2] Q%) HlolH 520 AN Flekeh. 1
ot 7179 dispersion wirex 2k 3,000 rpm . & %53}
1, 938k transition point & ©]F A 4=t} &
Ao FAVIZ FYstL thE 91X 9 AR 7|FE o

ARG H, AW x9S T3l SN FE A
of SA AA FeE etetal, ad Ales WHEgT
ollE HR9 7L iAW CDT o] X5 W 2ol
7h= stent A4S ot ot
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6. Postthrombotic syndrome (PTS)2| ofl&} 2 X|=2

PTSE 3t B4 o]} outflow obstruction® 2 <1381 A=
1Eete] AHAH AR=EA DVIY FH long-term
complication® 2 iliofemoral DVT 2tA}ol|A] 8H-8-31 Q9 H]
Tog A2 w5 do] Aud 30-75%elA YEhta,
95% oAl A 2] FF7 vehdrh P ER PISE 35
S gojmg] x| A& S AstAl 7= B 9%
< o Ft}, w3 Ax42 DVT 34} 4] & 8|44 PTS ¢ ]
£ H]g0] 75% & 2AAFTHE Bk 9k >0 114 o] F4
= "4 iliofemoral DVT 8tk A iliofemoral stenotic
segmento] stent A+¢} 0 2 2] B3} 1L stentZ A3 T Ht
0 o]E F4 kgt Bl W2 4 SAeA=
73%, BHd BA}ell A= 579 7 B4 S5 0 2 31 H 9

1) g el A o] DVT o

oz QU3 U= BAloA Low molecular weight
heparing o83 B4 o] Fo4L 1Y < ¥4
ol A &) 714 o3t 3 skA QA = o] et Na-
tional Comprehensive Cancer Network guideline®]] w2
H A GAF] 1Y AE, F, 604 o], advanced
cancer, 7 AZE o] o] =& A7, AW AT AAH, 3
U o]’49] bed rest 52 Sztel|A] AF7|7kel| A3l ool 4
gt @

2 B

DVTe| A8, A, A5, ool gk &S 3 Hokrt,
2 4 IVC filter insertion 8
AT FA7A) W ol
gk dolH, thFet A= Wy ol Wk A7 4 A

ol w3k vl F93 dolrh
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