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Selective Thrombolytic Therapy for Deep Venous
Thrombosis by Using a Small Caliber Catheter
Passed through a Temporary Vena Cava Filter

Koh Tokunaga', Souya Maejima',
Kyou Tsuda', and Shigeto Matsumoto?

Purpose: To evaluate the feasibility of selective thrombolytic
therapy for deep venous thrombosis (DVT) by using a small
caliber catheter passed through a temporary vena cava filter.
Materials and Methods: During a 3-year period, 14 consecutive
symptomatic patients (7 men, 7 women, age range, 35-80
years; mean, 62 ycars) were referred for treatment. Ten had
acute DVT, and four were chronic. At first, a temporary filter
catheter was introduced from the right subclavian vein,
through which an infusion microcatheter (2.2F, 150 cm) was
inserted. A pulse spray system (3F, 135 cm) was also employed.
Urokinase (UK ) was introduced locally into the thrombus by
the pulse method (3,000 U/30 sec) and by continuous infusion
(120,000-240,000 U/day). After complete clot dissolution,
residual left common iliac vein narrowing in two patients
(May-Thurner syndrome) was treated by means of PTA and
placement of a Wallstent endoprosthesis. All patients continued
to receive oral Warfarin.

Results: Dramatic improvement of symptoms was noted in
all patients after treatment. Complete thrombolysis was
achieved in 11 patients (11/14: 79% success rate). Each of
three incomplete cases had chronic DVT. The duration of
filter insertion was a mean 16 days (range, 8-37 days) after
administration of a mean 2.58 million U of UK (range, 0.24-
5.04 million U). No major or minor complications occurred.
At present, no patients show recurrent symptoms.
Conclusion: Selective thrombolytic therapy performed by
using a small-caliber catheter passed through a temporary
vena cava filter is safe and effective.

Research Code No.: 508.9

Key words: Deep venous thrombosis, Thrombolysis,
Inferior vena cava filter, Pulmonary embolism
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EPEA SN, FTOEMEIRE SN TETWAHD-O,
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20004E11 A & 1 20044E 2 A F TOMICEEE L - 5 #IR
MASFEIL 1480 T, §_T—RE7 4 V& — %4 L CHlED 7 —
TUEHAL, BEIRAMEREE L 51T L7z (Table 1). 5B
TR, kT B, ERGIE35~80i% CEY62kE) Th o 7.
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Table 1 Cases of deep vein thrombosis: 14 cases

No. of Age Sex Duratign of symptom . Siide of Pulrpc»naw |_eft lliac yein
case until treatment involvement embolism (PE) compression
1 70 F 7 days Left - +
2 67 M 14 days Left - -
3 60 M 8 months* Left + -
4 52 F 27 days Left + -
5 75 M 10 days Left - +
6 59 F 18 days Right — -
7 55 F 8 clays Left - +
8 74 M 28 days* Left + -
9 67 M 3 months* Left - -
10 64 F 4 days Left + -
1 35 M 5 days Left - S i
12 56 M 8 days Right** + -
13 80 F 7 days Left - i
14 58 F 9 months* Right + -

*: Chronic DVT
**: This patient has left sided IVC
**¥, May-Thurner syndrome

DB TIIAEIR D FIE D S IGHBA £ TOMMI 4~27H
CEH11H) T, BMFITI28H~9 A B CTho7:. 7H1(50
%) ICCT TR T & 2 MR A6 LTz, 1 Bl(GER 4)
D KNP L BESEDRT 2 RTEEEOHNLDT
HoTzh, D6 FUIMIERTH 72, 612, LIFLIF
REDEIR MARFE D FFE L 7 2 il B iR O 8 2 CTTEE
DIbDESHH 7. D92 BUIEFE Y72 58%2 (May-
ThurnerfEfEREY) &3 L T/, MAROEFE L % 2 Bz
223 3B 2Bl 1 B, TEMGIE 2 61), MR rERR 2%
1GITHY, sPNIERAHETCH -7

PR

bbNOIERW L kL, FVEEE THIR L D%
BEFH 9457012, —B74 VY —(ma—1" AT
0727 b, RUV)EEAL, EAEBEIRICAL L b A
74Ny —EGE S 7 (Fig. 1A, B). BIROYMIEIERED
T2HDAT—TMIET 1 VT —% 4L TH UEHE TR
REICEDIBEALS. SOV M20.0381 ¥ FDH AL KT
AXY—DH A XTHY, FLFOMES 7 — 57 V&
%. % 1 BilH TidKatzen Infusion Wire (Fig. 1A-C) % 4T
TEICEEIRIMAR P 3B L 7295, Digld~A 208 5—5 )
(MICROFERRET 21, 110cm, 18, 150cm) #GT 7 4 % — (150,
180cm) & F\VCTHEA L, BIRAGMAL R % 47 - 7= (Fig.
3B). 7z, FEBNOLMEDRGED 5 EMTIE, T_T/OVA
AT V= AF A (3F, 135cm, ANGIODYNAMICS, #
L) 2 RsA | L CiE M 2 E s 5 X S L.
7 B ¥ — ¥ (UK)IEARMITERERICTREL, F7T.
A2 90 ZE A (UK 120,0001U + 7E587K 20ml1, 0.5ml/30sec:
3,000IU/sec) L7z (Fig. 1B). Z#uid 1 HEK 4 [8](120,000 x

FRCITE4H25H

4=480,000IU)  THE VK L7z, $_TOMEHICERIR M D
AL TH Y, 1 HIRY TOMBERIIATE TS 2
Z & A S FERTEA (120,000~240,0001U/day) % 66 L 7=
(Fig. 1B). FfFeEADM, R~/ 2 (10,000U/day)
ML Twa. 2 BE(A, K, &) ICER T TR £/
B LoD ED 7.

2B, MREHMTPEELEFORE 2 ML,
3 L TIREADBITOEFIT LT3, (AEITLH7—
77 ) YOENES LT,

W) R

14BN TIZBWTEM TR OMERIZEE L, F-FH
IZPED BHHED Bedr o7z, 512, THIOMERENTLT
NCH B ERETH LoD, Hvg2iERYE L7,
BAED & 2 ABRERNL v, TR OGEEEIR MR 11461
THEEEMRIZHI) L7225 (Table 2), 1844 3 BT 1E—ER12 M
2z iR L7z (Fig. 2C). MASEMEORBIIERIZT9% (11/14) T
o7z, FEEHIRIMAR OFEFRIZ, TREBIZH7:2 b D (BEHE
Wk 2> H KM F T)7 BIC, FEG 4 TIHAEBEIRA S T AR
WRIZIEASS A % &0F L T\ 72 (Fig. 3A, C). F&EEBL Y
KEETHTIBITH o7, 4BICTHROVDOYWS L5 A
BIRIMA DA% CT THRIET X 72, 56 4 TSRS
5T REIRPOME: TIEMR L7 SO%E, 7408 —
EEHHIR L~V &) PRI E S, v/ 7085 —F
(ZAEBIRP F TH#D 7 (Fig. 3B). N2 X » TEBHIR
NESHIZT 4N —IZHE LM% & b IDARTE 7
(Fig. 3C, D). ZORZFEIFEBEOSHGTHY, v
TFEBIRERMN, TR O AR 2 AT L7,
RAZ O T—TIVEEWNOELE TIHRATE L0712
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Fig. 1 A 70-year-old woman with a severe pain of swollen left leg due to extensive iliofemoral

DVT(Case 1). A temporary filter catheter (arrowhead)was placed from the right subclavian vein A B ‘ C } D

and a Katzen Infusion Wire (arrows)was introduced via a filter catheter into the extensive thrombus

in the (A)external iliac, (C)femoral and popliteal veins. Venograms cbtained a week after selective

thrombolysis showed complete lysis and patency of the deep veins had been re-established (B), (D).

A: Left iliac venography before selective thrombolysis.

B: After pulse infusion of 480,0001U of UK and two days after continuous infusion of UK(180,0001U/day), the complete dis-
solution was achieved.

C: Before thrombolysis.

D: Venogram cbtained a week after thrombolysis showed the free of thrombus.

Table 2 Summary of results

No. of case Thrombolysis of DVT Extent of DVT** Duration of filter insertion Total dose of UK: %10000 IU
1 Complete +H+ 8 days 396
2 Complete +++ 21 days 252
Cjd Incomplete ++ 13 days 228
4 Complete i 37 days 504
5 Complete Eo 12 days 132
6 Complete Ee 8 days 24
7 Complete Eand 29 days 234
8* Incomplete ot 22 days 210
g* Incomplete St 25 days 246

10 Complete -+ 8 days 168
11 Complete -+ 8 days 306
12 Complete ++ 8 days 282
13 Complete -+ 12 days 312
14* Complete ++ 9 days 312

*: Chronic DVT
*#: ++, DVT extended from the femoral to the popliteal veins
+++, DVT extended from the iliac to the popliteal veins
*¥%: This case showed extended DVT and also thrombus from the left renal vein to the IVC.

DITEMEE 2 51 GEBI 8, 9) T, Wih ik kRO & kA7 4 )% — (GREENFIELD) % T A#HIR AR E L 72,

RO ENZE (Fig. 2A) 2R LTz, 2o 2 TR OLEEREFIR T d B ARG EIR R & 7 A SHEHIRIE A
PITIZABERSIHIR D & PRI~ 7 7O —F%38L, 14 12 F THARAIL AT - Tz 2 B (FEFI 3, 5)Tit, w420
(20— YR EHEH L7z (Fig. 2B). & 512, 2filE b BT =T IDIEP G 2O T, AR DA SR8

10 HARERCERE #65% 2w
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in the femoral vein(Case 8).

Fig. 2 A case of chronic DVT in a 74-year-old man with the complication of the severe degenerative changes

A: Left femoral venography obtained after thrombolysis showed severe venous narrowing (arrows)and valve
deformity (arrowhead). A pulse spray catheter (black arrows)was introduced from the ipsilateral popliteal vein.
B: Angioplasty with use of a 6-mm-diameter, 50-mm-long balloon catheter (arrows) confirmed residual narrow-

ing (arrowhead).

C: After thrombolysis and PTA, although left femoral venography showed increased venous flow, the venous
caliber was narrow (arrows) and residual thrombus (arrowhead)was found.

B TR 2N 2 TEKBREIR 2 & KgHA~7 7o —F LT
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Fig. 3 DVT of a 52-year-old woman with a respiratory embarrassment(Case 4). This patient already had
serious multiple pulmonary embolism before treatment. After thrombolysis in the IVC and the left renal
vein, both uterine artery embolization for a large uterine leiomyoma and thrombolysis for left lower ex-
tremity DVT were also performed.

A: Enhanced CT revealed thrombus (arrow)in the left renal vein.

B: A microcatheter (arrows)was inserted deep into the left renal vein through a temporary filter catheter
(arrowhead)which was placed above the level of the renal veins. Then selective thrombolysis (UK
120,0001U/day)was continued for 16 days.

C: A MPR (multi planer recaonstruction)image before thrombolysis showed the temporary filter (arrowhead)
trapped thrombus (arrow).

D: After thrombolysis was completed, IVC thrombus was cleared and only part of the left renal veir thrombus

was seen (arrow).

TR Z—RE7 A L — 2 FELTWBET 8, LiL, K
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EFRT7 4 Vv —idflibii { o TWa, ZHITER
HIMARTS AT IC A 0F T IR TN (1%) TH A Z &Ik
DWW B3, 6

bivbhOFER, ko dTiaip I BE D gER
TRRLIBRRLDY, TTMEREFHTRETHE L
ER, “H7ANVE -2 GHETHIRPOEALLZ. &5

12

2, 74NE =20 L THIED T — 7V EREA LRIRAM
BEREITo2. 2% 0, BIREMEERN & iEkoF
fieZ—D20N— FRoLHfTT5 I EFRROFEH TS
N, —k7 407 —ZMAEERTO D DMED 7 —F 0V
L THA T TR T —FVOEEZLE-TI LI
L5, HHBTEIRD D7 70— F I ZHAM REE 2 5
ZERTFHME N, GTHA FIA Y —bwA470h5—
FLUEFEHLTHNOEMIZE CIHATE Zd 20T,

BAREER SR Hi65% H2%



TEPEREFID 2 Bl T3 - 7 (FATHI S TIER12/14 © 86%).
T2, 3FSWVAAT L — DRI K o THEHBM % 8T
EB X))ol | DDA, HHEEEILEE 3 BT
HTHotz, Tz, —B7 4N &— 3Ll x 7 4
VI —ZDHDEHNLTEIRMICHBHRTE25A%ZH-
TWa, fERl4 T 714 V¥ =12k > Tl %R, »»
OBINGEWH L CTHEELMERETFHLAEEZEZONS, &
512, MBREFRFOT 15— 5 DEZTIMAEATT 4
¥ B LTVE T L REDI L DX 3B -72(28% (4/
14)).

RUIM O BHLZHIFR/IKE V. bhubho ik,
AEE THEIREMS, WbiZEE o fOBIREEIVH) v —
FRAPLOT TO—FThHbH., BEITRFHREHDIITE
HOME v — AEET 275, METOSRTI>THETH 5.
BERIRT 70— F CIIBFEOREENEZ O L), &5
(W, TR 740y =3OV = DORTIHEALL
FhiEi s 2w,

bIbNOUKES L 1 B9V A3 A48 HAL LA,
Frbeix 513 1 H12~24 5 BT, #4858 1373592587 BT
(24~504 FHAL) Th o7z, SHIETAY HOWME)IZH S
FHy53.4FEH (2.0~ 1473005 L T, B 58H77805
BT (50~4,400 5 A 1272 5 D X D idIZ B 0475w,
HERAVTE A QBRI IC AR NICUK S S- s g, 73
AFENE | H2ATHALDNOFHEEAZ AT A Z LI X
S TRKEOUKFEHZMEEL, Mt EeIEMTEs ¥
b,

IMASEATEREITINZ T, FEBNC X > TITHBIEY T A5
HTHhA. HEBITHMay-ThurnerfEERED 2 BE T/ —
YPTATRAT ~ b %41 L7:. May-ThurnerfEBEEIZ B 1T
B, 0L LFEIIBREAEOBE L MTHED/ZHIC
AR E Lo TWB0 W IR OFRE & 7% 2 FPIIE
RO b MAROEE E BEGILICEETH 5. bh
bR TEHEOIERN Y » N EROERN FLF—-T%
BER L7z, ZhoIXMBERORTNICHRAT L TT ) LEXD
B, EBUREBAES S B35 E EE AT L2 W T,
MG S HEEFFHRINS,

T =N & 7RI A T R O = 1 A B 1
Wi & MR TH L. 7TA)HIIBITS LD REHMICK
BOUKEHG L2VIRY ZESLHBMIES 52w Eb
5., BERGITHHIMIC X 2 E0HEIEX V. FHERIZ TR
B2 7405 —4EAD TRk T& 2, bhbhofEFIT
R EHEIROEE A 2\ 9 Bl 6 61(67%) IZAligEk: %2 32
O, WIEBEREDD D 5 FITHEREAHLI-DDIT1
B72 T TH o7z (Table 1), BEIZ, MiZEhr Sl TwaE
R, FHIHEN B EHIR O BRAE AT WEERI T FRERY 7 4
VE—IPIHEEZER TV A, FRT7 1 V5 —74 LOMBIE
JRAN % TR BT R T OERITHAT L7258, Féiy iz
MZEROEMFEE| SR TN DL EEZONE.

M, F T —F VAREICHE S BIREE R FF DA ILEIR
BIRERSEEE S 42 ), mMEDORE, BREH/LIEL

FH 17484250

o fit3 % 97

%A, HREITIRSGDL A, #F—FVERIEICL 24
PRE IR L Tl v,

MO IARIzAE, b ITIBEEEREIR MU E % I
RIE R OFIR R T ke DA BHIR O LI R iR 3 42
DR ZZEDIb DL Lz, 5T, SISt ER
PHFTNALDELS, HFEYENTWE LB
RHEFM R BRI TH ), BRI (Fig. 2A) X2 O ¥R
FRHHIREE DB MBI EHRIIR LTV 5, —F, BK
BYSEZRIE T CHRETIE vy, BRFRRYE O ik
TERREA & REROFRAR & TH A, LA L, MBI
WAIEREICmE 2 B3 L <, EROFREMD S i mie
TR OREIEATRETH D, B, Mewissen S
TR O ERFERH 25100 £ T% 2%, 108 L%
T, SHITSmEBE B TOAMMELERL T
%. —7}, Grossman 59 id AT AT 4 R % #8 2 %
WHOE M ELITHERZME, 4 AN EREEEEHL Ty
b, VRO Z L Lhs, MEDEZEDERIIMBTLIER
FICPEFRT AL T, BUTIERRIMET 5 (A4
%, 121460%). 1LIH 52 I MARTREH & SRR A5
FTLI—HLAvE W) MEITIH LA, HEETlRbb
A% LB RIED S 1 7 A LN OFER] T db L iZE 54D
EVRBEONLLEEZ TVL | LHELTWAIZE T T
b, DNUbNOEFI TREICMBIEMTE Lo 72D 1318
HHITH o7z, Tho OBETIHEERICIBIEAYICER Y K
ST W IRER IR LA A V23 7 7 AR AY AT = TRERAS
HE L2 EZONS (BMELBE). bhubhoi@Hsio
REEN O, L ABMUBITH-oTLTEAMY AMEITE
man, BRERBROBREZoEEZLNLHLL
TERC S iz ifde 2 E R S ERITSE S h, "v—r
PTAZ DR A Z L2 Lo THHRIR ZCET A 2 & b7
FETHA, SBIZ, T—T77 ) Vo4EH5EHATANE —D
HEIHREIH S L) BIHERIZ L ZBEH BT AT
BEMEZRE L Twa, DEoind, bhibhofZi, B4
DERIIIBIAER % D & 72T T OELREHIR MARKE DR
BEHRE L2b DT, SMTIISEEHEE, B TIER
DUE L FARCEELAIEOTFHZEIELTWA,

BUE T TR IGRROBEHRENMIZE 23, @Y% 7—
7 7)) YOG & o THREBRHIR MARRE O B S AEFIHEER L
Tz, A4S SRR ER & #HBaiEmoEH Iz R
LR RBAFHREPEFCEZ LEDbNS,

&

FHETHRE VIEALL—B 74 V7 — %4 LTORE
RAY, WATIERES IR A A 1, §pho 7 7o —
F et E% & iiZElez FHT 5 2 EDEETH Y, QOL
IZHENT VLG, 470D F—FVENLVAZATL—O
ERIC & o TR IS RS I BT, BEERT 7
17— F &[S OGEF M C o MR T ie T B % HiE:
THb,

13



98 PREDHHIR NLARAE 12 33 2 3Ry i A i R £

X ®

1) Thery C, Bauchart JJ, Lesenne M, et al: Predictive factors of
effectiveness of streptokinase in deep venous thrombosis. Am
J Cardiol 69: 117-122, 1992

2) Okrent D, Messersmith R, Buckman J: Transcatheter fibrinolytic
therapy and angioplasty for left iliofemoral venous thrombosis.
J Vasc Interv Radiol 2: 195-200, 1991

3) Molina JE, Hunter DW, Yedlicka JW: Thrombolytic therapy
for iliofemoral verious thrombosis. Vasc Surg 26: 630—637, 1992

4) Semba CP, Dake MD: Iliofemoral deep venous thrombosis:
aggressive therapy with catheter-directed thrombolysis. Radiology
191: 487 —494, 1994

5) Mewissen MW, Seabrook GR, Meissner MH, et al: Catheter-
directed thrombolysis: report of a national multicenter registry.
Radiology 211: 39-49, 1999

6) Grossman C, McPherson $: Safety and efficacy of catheter-
directed thrombolysis for iliofemoral venous thrombosis. Am
J Roentgenol 172: 667-672, 1999

7) Zwann M, Lorch H, Kulke C, et al: Clinical Experience with
temporary vena caval filters. J Vasc Interv Radiol 9: 594-601,
1998

8) Lorch H, Welger D, Wagner V, et al: Current practice of tem-
porary vena cava filter insertion: A multicenter Registry. J Vasc
Interv Radiol 11: 83-88, 2000

9) May R, Thurner J. The cause of the predominantly sinistral
occurrence of thrombosis of the pelvic veins. Angiology 8: 419-
427, 1957

10) Patel NH, Stookey KR, Ketcham DB, et al: Endovascular
management of acute extensive iliofemoral deep venous throm-
bosis caused by May-Thurner syndrome. ] Vasc Interv Radiol
11: 1297-1302, 2000

11) O’Sullivan GJ, Semba CP, Bittner CA, et al: Endovascular
management of iliac vein compression (May-Thurner)syndrome.
J Vasc Interv Radiol 11: 823-836, 2000

12) W —, BEREESC, AL, A PHRELR IR A
(2 B —RERE BRI T AR 7 4 v & — & fiFH L Zzcatheter-
directed thrombolysis ™A HEIZ DWW T OE. #IRS 10 ;
307-315, 1999

13) JLAIE, #iEEE, 2 B, i TEEOSSHEIRmRAEC
B #IR S ORI IE B — S Bh IR MLt 28k AE
AP L7 6 iR oMmE—. IRESE 42 1 953-959, 2002

BAER S 65k 25



