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Application of Convertible Inferior Vena Cava Filter
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Abstract: The placement of a convertible inferior vena cava filter (CF) is one of the effective measures to prevent pulmonary embolism (PE) in patients

with deep vein thrombosis (DVT) of the lower extremities. Although CF has been widely used in clinics, there are no clear guidelines or expert

consensus on the indications, conversion indications, and management of complications during use. This article reviews the application status, product

characteristics, indications, filter conversion, complications and treatment of CF, and aims to provide a reference for clinicians to use CF.

Key words: Convertible inferior vena cava filter;Deep vein thrombosis;Pulmonary embolism;Filter conversion;Complications

# Jbk 1 44 #4: ZE5E (venous thromboembolism,
VTE )t d& R IK A L DVT) Fifike 2 (PE) . 2
PENT R FE 2 —Fh = B SRS R, R
b B HREAR TR Sk R ok 20, R B A AR
TOHALT I F AR SE T A F 2 A [ il 2 i
ARG AR T I R, Ha i B, 7635 5, ik 2 5
TR 10~20 T ASET; IR E PE B AWM E
BAE T3, R DVT & 30U 281 i £ 5
SR X ARSI T AR S B AR BUBE T AR,
2R BT BEER KA (IVCF ) R LA 2405 b5 205t
PE PE &4, A 1967 4F4EH 1Y Mobin-Uddin <7
JEARRGUAL, UEARANWIHE , IVCF BYA S e 4
PERRPESE, WERRIL TS PE £4%, Bl
IVCF F= 253 A7k AT s s 780 T [l 8 R mT 2 46
RUPERT o TR s Bk e 25 (CRO/E A T BR AL E
fr g —Ff, O 2010 AEFF IR R HI TG IR, T+ 2012 45
A P, G R B TR Ik A Mo v T B
PE. [FIf CF REfEMitide: 2 m KU AN 2 I B AL T
BATNEEIKG , 0 B R] 5 58 S as i 4
P NI AT VK L A 52 e . CF BB e ffedit
YRR 4, HAETC W 12 N T I NIRYT o
AT CF = avRe k. N B . @I 525 R
UE JEAR B A IF R M AP E—2R ik
1 CF W= M

CF (VenaTech® Convertible™ Vena Cava Filter)
SRR TR S ik 2R G A B 3 | A it sl e 2 i

YEF TS M (1993.9-), 53, MUK, L5 A=, A B = T
FENTFMAESNRARC T AR

MWINAER B (1964.6-), 55, PN Mk, 0%, 1L/ 50, 22
MIEAMRHIG IR Her LRI AR

P Ag—Fh2EE . VTCF F1 VenaTech LP JE i kg 5
T AR R AR, 2 A% 4R A Al Ak, T 2010
EFAIGRE . VTCF ik a3 aIoMe e 129 F, 1]
K RGOSR B, 18 A I I ER K
(IVC)He KR E AN 28 mm, i Fa i S0 L 3 0% S i
B %% (PR ARRIE ) AR S 4 A, 8 N FE S L 38
A RE B R 2 B, T R T AR AR Tl AR S
FF H R g e 04 3k v [ R s @ kb s HIESR S
IVC BERHZ Y 510 A0, A BR— 4% A S s 1
R BT IVC ZEFLA AU o 3k 08 SR 1) T st 0 31
EE— DRI REBRIBUE R BN, YEBE Wi ZE R
BT 2K TCTT B AR AR AR, AT 38 e 2 3 o mT
SRR AN N — TP S5 F1, 3X 2 VTCF /Y
MR LRI s AR T e vT 4 ke
P, AR Bk AT S RGBS 1 R AR T e 4
FIFERS OIS AN
2 CF WM Ik

TEWENIGTT B SRR, i bk g i 1
ORI Z 1 NIF R ) 2 . ARG 36 E 2000~
2009 4F-4x [ ¢ £ 5 HEA 7 [l P A W e AF 52 9, &5
FUCE IVC JEAR I AE & 10 4E g in 7
234% ( 1 2000 4F At 56380 1> 3% /il 3| 2009 4E £
132049 1) A G M, 2005~2010 4 sk
B AR ) A B A ARG Jin (2005 4F-2k 100434 A,
2010 42k 129614 A 34K h 5.81%), A IVCF i
BARGER, SR LR, HA SIS
VTE %95 2R Tt i Al PR 12 Wi g 1 i $2 7+ 56 5 M
IVCF & A B3 N UEA , AT W P38 Ik , A5 &
JoK IR ZE VAT FRAE A0 B HL A1) S 35 18 T (2005 4F
[ 69.8% 34 &= 2014 4F 1) 80.4% ), H FZJH A &

47



s

| & & BE2{7 L 2020 4F 6 J1 45 33 #:55 12 )

Medical Information Jun. 2020 Vol. 33 No.12

2010 4F- FDA S T UE#% B E U A OCHE AE I AU

CF B Ry ] e BEpE e 245 0 —Ff , I IR I 938 R ik
G ] [ e s . S5 11 BT ey 2015 4E5E A,
TXF CF I RN ARG ®, Iegh A 149 i %, CF A
NG EA 1 FIRERM: PE , HAP2 AL A s 15
DIFIESE . BT HRIER S, CF (1 4% h 64.4%~
96.7% , 4 )% N 92.7%~96.8% , B A R4 11
SRR A 16~130.7 d, FBH CF 78Il AR A FH o A2
H LA 8 1 T TR A SR R A8 L ) 2% R I R L
B AT DS R 8 s AN B S AR 11 75, CF B A B 3%
FIRFRI B K, I H CF AL g R 2 i 25 At 1]
B E K A= s [R)isE CF | T ASAEAE [ 2 I
[R) 0, 7 s R Dk e 300388 W %L ] RE T A P 3
3 CF EN\HJIE R IEFAZE RIIE

AR IVCF BT R Dk i B A4 2 0 R0 B
Y, 8 B E NS T UE R 20 A B v T — 1
FRUERUIVCF AT 84 B T b Bk el ™ bk, o
T REFRIKIE AR BRI, R RS KA T B
IVCF B AR H NS . 2019 4F 7 J | g BEsg 2
Blefor 2 M SR AR AR T B i) IVCF Iifs R I
FHAE G, (0 H A TR A CF iy 4am ok & 4¢3k
P PR AT T [ A B R Il At 95 2% 051 Sk AT e
PERUGESR . XTF CF BE, T A8 i T ARG N
UE, DA G b i 2k B
3LENUE 7R A B A NIRRT,
TR LLUR 5 FpEisk i, (DR 4 ToA A A T 18
AR ; QUG PRITAL PE & A 2R A & XU s @VTE
58 % ARG ; @B R A GRS il LI & 454, B
B R AR USRS
3.2 28 ZilE CF [FHAhuE A —FF, B ARATHHERR
PR 5 R i  QOM i ik S A ) JOUE a A AL E 5
(M Ik P4 7 T A s OISR Tk TC A I s DI ik
PR 2E ; ST IMAE TGk M E R B DI S5 . HI]
A B B Bk i EAE 0/ N T 28 mmis
4 CF py%#ia) R

M EE B IR ZE XURS TS 2K TE T DE AR S U A
A, A3 o 8 S K A DR A 0l — S TR Y
25K 3lE IVCF MG , 24 IVC BEE il — E [
15, UERR 4 B SRR SR A I N IR X 2
PRI RXERY B R 2 —1811 - CF S HA R A g 28 A
[ A4 J2: . CF AT ELECH , 4k ake o0 1 PR P s A s
BCEAR HU I, R 5 IVC BE R XU . [ CF 1Y
TEAVBINAE ST B TR, — A 1vEe
WERE o, st (R B AN A2 BN A R . A
HGERRE, e KA TEE A G Y 391 d SEM, T i hik i
]
4.1 CF ¥ 4udgiE is i Im RAER . #flk S (CT.

48

Elkad 5 5 REEA VG, DVT 2b Fhae sk e
2%, D-Dimer 76 15 d N 2 IREG A IEH ; @ F
TAFBIE ML I AL B GRIT B ) , 80 I
PREE LY PE XU BRI AT 352 21 s QA A
2> RAE AR AL FEARTEYT H T BRI ARG T IR
MK PE B KRR AS s @B E TRl JU 7 a2
B, T LA RS L e 3R 28 (n] e B AR e R
WRIIAETE , K A0 0 B AU 25 T i) s ©2ad
B 5ITAS , CF il A& e i 4, @& s
W NV I R R e A 1 e e
4.2 SRS AR RN 2 TG CF B E 2
M, FATATIERS B, CF WA Ak A RIE #R
150 B R E T SRR o SRS AHOCTT RE 2 1F
B AL B ] 9 2 T T2 T 38 2, Ay gl A%
B AT IERE S ZEE IVC BE R R DK PH 28 4509,
K FDA B R AT R IG IR B I FE 00 AR 42 41
FUHE R D s e 2%, Lol e T KR &
WABHEAE . W IRER A, CF i ik S i e
FFIG, DEARXT T B ik A L3 3 77 M52 25 R R
A AEH R TG ER X ] B g A R B e K R 4
PR 5T . Hohenwalter EJ %585 i £ il 57 &
PR, CF 1y 2l R i 1k 64.4% , i iR h
92.7%. Z54 LIl PRI 5T 45 5 AR T [l 7 &
RGBT, T R e N R BB R R
Jepiea Hofth R R HE B A HONTE2E Ry A9
TN IR | B ACIRASR 22 BT AE AR ) DL KAt 2
LT,
5 CF W & fE R AL IBFaTE
5.1 JERSAENL RS MBS O B e e S
B 2 cm BIFRCUIERR RS2, 3 g i)
BRI EZ | 1a) SRS A 2 UL A WF R s T
1 IRl AU E 2 BN TR IKS , JERN SR ET
TR B A DE ARG S RS &, Bl &
16 F (WS , 10 i ks A2 4 e U 28, AR PR s e
AL B, il S ORI 5, 5™ A ol
SRR IR 0 O SRR O
W DR L AR I TR AT BT, 1 00 A e N R
A, A FH RS S g al = R B g S 42
S BREESERCH IR EAAERR R LR B E e
KA B, B3 A AR AN
REICH , AT A TR AT AR BN s 8 T B i i 04,
5.2 U AR SR SEAR RN H S SRR SR
B RO A ST e R NG = [l A e f KT 150, 1
S AR I PN A AR AR B A A [, <A
BT NE RS 2 AABURIY L BB A I A . uE e
BT FEREREA Y | T s bR AR 5 S LA
KAEARANFEGERE . JEAS & AR 7T e S8l



BE24{% 2020 4E 6 J1 45 33 B4 12 ]

e

Medical Information Jun. 2020 Vol. 33 No.12 &5k

R aRAE R R e ZE &4 IVC SfL% R . B
HIOXT T ] e R AR 5, DE AR AR} nT AR S B0E
PREYUE B B AR NG ) K RE | & B IR
M EL RN, EEZ O SETT 98 FilEE
W 3 i R A B e N BE P, ST B
M, AR E AR R K2 TORER,, — T A
I RER , TCFs FrRAL B, (R i R & 8 — HL G
I BN G AL Ry A A B e 2% , AH N A3 I % i 7] fiE
B0 K AT vE 2 6 A P s TR K

5.3 JEAR IR ARG IR L uEas W2 b WL, HET &
A AL R AR W I FEOH OS5 R s . A uEds
PrifriR o JC RS ol HLER A Ol ACREIR , T 78 B b ek
1BI7 P VIRE DT, 26 F A A FAR SN
AREH

5.4 FEFRIKEEFL 24 IVCF RO E I SCHEFT 28
IVC EE# T 3 mm, il A AUEAF 3 IVC Z86L. 1§
AR T JEER I AN T ad s M T h ik Bh
ot T S R B AR /NG R In] 3 i IVC BE 2 1 2
FLo TRy ER Y 8 SIS T IR F Tk 2k
PR, JE S Ak, SO R A R . Z AR X
J6F S bk 5 o m 4 HER CT nl 585 IVC 25 LY
P4k, Hohenwalter EJ Z5EI7E— 3 22 Hh Lo Il PR L 56 H
XT 92 A B CF B4R AT IEHE CT fidr, 4k
UL CF JE#RHL A5 s ik &2 A 28 FL . IVC ZEFLE 4K
LA S SEBUE I LIE, e B E +
Sk B I A RE e R AR IR S L, 2T A
AN, 87 DI RCFEARIG YT, H T A i s
it BTG T IF KO | i i i S A
TEAR I B A R K-8

55 TEHHIKBHZE IVCF £ K& e sl IVC Ik
TE R, 5L s # bk 28 48 M3k R0 A2 B, 26 80 A
TINZEGAEA LG ASREAR , B A I8 4% T 800 T 1
JKBH%E . — H BRI, 5 A JChUBEAs S0, v
SEPUEEAYT o A B WG PR 3, vl SR 48 T
¥e (CDT.PMT 507 i THBRINAE ; A ugas M e 2
o AR B £ AT R g L, Z007E I s 750 s ] [ )i A
UEASORIP N AT LA BIRYTR, 5 IVCF N 2 AL
1k EETERGE , S EE AR B P A A ZE R, AT
i IVC BHZELE GARAL PR

5.6 &4 PE IVCF M AJG , IEAs AR I AR i 7% . 2tk
IVC BHZE S UM K R PE. 53 SMiE s it
JE RO T Mt R g G &4 PE f—A~
FFE N, & L st T g R i oE th &
B, CF B AJG &L PE IR A 0.8%0; ZEHH 45
o &P, CF AL AJEA 1 #1(1/31,3.2% ) i & & 4
JEMRME PE. X Tl i RIS 28 5, DA e i
e FPEEUNAR T EE , PRI 5 0 i IO A% A &

A= PE B XU s UEAHAE A G & 2E PE BYIRYT , AL B[]
JE M PE —2, (HFFZE R BIAL B IVC BHZEERIE#F
I
5.7 HAWIFAAE 7] e 80 08 70 0 % A S0 48 2
10 2 SN2 o 1 s O (1N 1103 AVA O 5 7 VT
FRIDKEEIE A5 5 24T U8 e L L), AT B 25 il T
0 i D R BB 2 T AR A IR L B T B
fifife ZE AH R —RRTCHFIRAE IR oyl f 3 261 &
SiE BT HE AR BRSO G, — BRI,
SLEAR PR
6 B

CF A1 AR R R Ik e ) — b, ] A 24 i
Biftishicie2E, Herte, SRR R EFRE
i DY CF Heffiem i) a] AR ffa e RS 2 AE IS, Blg BA
S B IS TV BIR ], DR abg A il e 28 IXURS: ST AN 2 ) DVT
S TP RS RN, HATXET CF Ay HT
WEPERY BEVI IR B B AT A 2 o BB BEAY
WFFEBEVI B, R 2 S 2 A i RAE ST B %
PEHITAL CF B AR k. S5 oh, s —A
AT DOIERLIE A — AR BT R G, AR T3
S
[1]Wadhera RK,Piazza G.Treatment Options in Massive and
Submassive Pulmonary Embolism [J].Cardiology in Review,
2016,24(1):19-25.
[2]Huang W,Goldberg RJ,Anderson FA,et al.Secular Trends in
Occurrence of Acute Venous Thromboembolism:The Worcester
VTE Study (1985-2009)[J]. The American Journal of Medicine,
2014,127(9):829-839.
[3]Park B,Messina L,Dargon P.et al.Recent trends in clinical
outcomes and resource utilization for pulmonary embolism in
the United States:findings from the nationwide inpatient sample
[J].Chest,2009,136(4):983-990.
[4]Law Y,Chan YC,Cheng SWK.Epidemiological updates of ve-
nous thromboembolism in a Chinese population[J].Asian Journal
of Surgery,2018,41(2):176—182.
[5]Almestady R,Spain J,Bayona—Molano Mdel P.et al.latrogenic
migration of VenaTech LP IVC filter to superior vena cava sec-
ondary to guidewire entrapment:case report and review of litera-
ture[J].Vasc Endovascular Surg,2013,47(1):48-50.
[6]Kuy SR,Dua A,Lee CJ,et al.National Trends in Utilization of
IVC Filters over a Decade in the United States,2000 —2009 [J].
Journal of Vascular Surgery,2013,57(5):735-74S.
[7]lWadhwa V,Trivedi PS,Chatterjee K,et al.Decreasing Utiliza-
tion of Inferior Vena Cava Filters in Post—FDA Warning Era:
Insights From 2005 to 2014 Nationwide Inpatient Sample [J].
Journal of the American College of Radiology,2017,14 (9):
1144-1150.
[8]Hohenwalter EJ,Stone JR,0'Moore PV,et al.Multicenter

49



—_

& R A5 8 2020 4E 6 A 55 33 #5512 4]

Medical Information Jun. 2020 Vol. 33 No.12

Trial of the VenaTech Convertible Vena Cava Filter [J].Journal
of Vascular and Interventional Radiology,2017,28 (10):1353 —
1362.

[913 F o, M B, R0, 55 T 4546 A I o7 wp ol A s 5 Bk
B0 R R [I]. o 438 S 2 &,2016,31(7):569-572.
[10]Narayan A,Hong K,Streiff Ml.et al. The Impact of Cancer
on the Clinical Outcome of Patients After Inferior Vena Cava
Filter Placement:A Retrospective Cohort Study [J].American
Journal of Clinical Oncology,2016,39(3):294-301.

[11]Deso SE,ldakoji IA,Kuo WT.Evidence—Based Evaluation of
Inferior Vena Cava Filter Complications Based on Filter Type[J].
Seminars in Interventional Radiology,2016,33(2):93-100.
[12]3k 48 b, A= e 3%, ) 2 A, 55 I k8 22 06 R R 38 da [I].
52 A S &,2019,39(7):651-654.

[13]Kaufman JA,Rundback JH,Kee ST,et al.Development of a
research agenda for inferior vena cava filters:proceedings from a
multidisciplinary research consensus panel [J].Journal of Vascular
and Interventional Radiology,2009,20(6):697-707.
[14]Steinberger JD,Genshaft SJ. The Role of Inferior Vena Cava
Filters in Pulmonary Embolism[J]. Techniques in vascular and in-
terventional radiology,2017,20(3):197-205.

[15]Winokur RS,Bassik N,Madoff DC,et al.Radiologists® Field
Guide to Retrievable and Convertible Inferior Vena Cava Filters
[J].American Journal of Roentgenology,2019,213(4):768—-777.
[16]4F 2 & M K F, A0 S Mk AR G ek BN
KA BLIE A e AR K oA [N P e-Ead A 2 201,26
(12):1046-1047.

[17]Le Blanche AF,Ricco JB,Bonneau M,et al.The optional Ve-
naTech(™) Convertible(™)vena cava filter.experimental study in
sheep[J].Cardiovascular and Interventional Radiology,2012,35(5):
1181-1187.

[18]Ayad MT,Gillespie DL.Long—term complications of inferior
vena cava filters [J].Journal of Vascular Surgery:Venous and
Lymphatic Disorders,2017,5(1):33-41.

[19]Renno A,Khateeb F,Kazan Vet al.A single center experi-
ence with retrievable I\VVC filters[J].Vascular,2015,23(4):350-357.
[20]Alkhouli M,Morad M,Narins CRet al.Inferior Vena Cava
Thrombosis [J].JACC Cardiovascular Interventions,2016,9 (7):
629-643.

[21]Klinken S,Humphries C,Ferguson J.Establishment of an in-
ferior vena cava filter database and interventional radiology led
follow—up—retrieval rates and patients lost to follow—up[J].Jour-
nal of medical imaging and radiation oncology,2017,61(5):630 -
635.

[22]Siracuse JJ,Al Bazroon A,Gill HL et al.Risk factors of nonre-
trieval of retrievable inferior vena cava filters[J].Annals of Vascu-
lar Surgery,2015,29(2):318-321.

[23]Casanegra Al,Landrum LM, Tafur Al.Retrievable Inferior
Vena Cava Filters in Patients with Cancer:Complications and
Retrieval Success Rate [J].International Journal of Vascular

50

Medicine,2016(2016):1-8.
[24]Mikhael B,Albaghdadi M,Abtahian F,et al.Usefulness of a
Computerized Reminder System to Improve Inferior Vena Cava
Filter Retrieval and Complications [J].The American Journal of
Cardiology,2019,123(2):348-353.
[25]Mohapatra A,Liang NL,Chaer RA et al.Persistently low in-
ferior vena cava filter retrieval rates in a population —based co-
hort[J].J Vasc Surg Venous Lymphat Disord,2019,7(1):38-44.
[26]Vena Caval Filter Consensus Conference.Recommended re-
porting standards for vena caval filter placement and patient fol-
low—up[J].J Vasc Interv Radiol,2003,14(9 Pt 2):S427-S432.
[27]Millward SF,Grassi CJ,Kinney TB,et al.Reporting Standards
for Inferior Vena Caval Filter Placement and Patient Follow—up:
Supplement for Temporary and Retrievable/Optional Filters[J].
Journal of Vascular and Interventional Radiology,2009,20 (7):
S374-S376.
[28]Ferral H.Device Failure during Deployment of VenaTech
Convertible Filter Resulting in Filter Migration to the Heart[J].
Journal of Vascular and Interventional Radiology,2016,27 (11):
1720-1722.
[29]Almestady R,Spain J,Bayona —Molano Mdel Pet al.latro-
genic Migration of VenaTech LP IVC Filter to Superior Vena
Cava Secondary to Guidewire Entrapment:Case Report and
Review of Literature [J].Vascular&Endovascular Surgery,2013,47
(1):48-50.
[30]Chen L,Zhang J,Yang Z.Inferior Vena Cava Filter Migration
to the Left Internal lliac Vein[J].Annals of Vascular Surgery,2020
(65):289.
[31]Zhang H,Niu L,Zhang F,et al.Complete Laparoscopic Re-
trieval of Inferior Vena Cava Filter:A Case Report and Litera-
ture Review[J].Annals of Vascular Surgery,2019(57):276.
[32]Hudali T,Zayed A,Karnath B,et al.A fractured inferior vena
cava filter strut migrating to the left pulmonary artery[J].Respi-
ratory Medicine Case Reports,2015(16):3-6.
[33]Lee JK,So YH,Choi YHi,et al.Clinical course and predictive
factors for complication of inferior vena cava filters[J]. Throm-
bosis Research,2014,133(4):538—-543.
[34]Ishigami N,Nagai T,Arakawa J,et al.Successful Endovascular
Removal of a Perforated Inferior Vena Cava Filter Complicated
by a Large Retroperitoneal Hematoma:Pitfall of Catheter —Di-
rected Thrombolysis [J].International Journal of Angiology,
2016,25(1):70-74.
[35]Manzur M,Ochoa C,Ham SWi,et al.Surgical Management of
Perforated Inferior Vena Cava Filters [J].Annals of Vascular
Surgery,2017(42):25-31.
[36]Teter K,Schrem E,Ranganath N,et al.Presentation and Man-
agement of Inferior Vena Cava Thrombosis[J].Annals of Vascular
Surgery,2019(56):17-23.

Wik H 41 : 2020-03-02; &[] H 1] : 2020-04-14

ErETpan )



