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5-year retrospective analysis on patients with inferior vena cava filter
indwelling and non-recycle in a class 3A hospital”
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[ Abstract] Objective To understand the indwelling and recycle of inferior vena cava filter(IVCF) ,and
to analyze the reasons of filter non-recycle in a class 3A hospital during 5 consecutive years. Methods The
clinical data in 896 cases of IVCF indwelling were retrospectively analyzed, including the general data,
thrombus classification, filter type,indwelling reason, recycling status, etc. The patients with non-recycle fil-
ters conducted follow-up. The reasons of filter non-recycle were analyzed. Results The filter indwelling rate in
the patients with DVT was 26. 84% (806/3 003), the filter types: retrievable type 96. 28 % , temporary type
0.87% and permanent type 2. 85% ;the filter recycle rate was 22. 21 % ,the recycle time was (13.65 £+ 4.19)
d, the filter recycle rate had statistical difference among different age stratification and whether suffering from
malignant tumor (P<C0.01) :the top 5 places for the filter non-recycle reasons:risk of pulmonary embolism a-
gain (40.72%) ,older age (34.54 %) ,can not recycle due to complication occurrence (20. 88%) ,economic dif-
ficulty (13.66%) and complicating tumor (12.11%);86.08% (334/388)of the patients did not know the haz-
ard of IVCF non-recycle. Conclusion The low recycle rate of filters is correlated with the factors of patient’s
age,complicating malignant tumor and complications occurrence. Medical staffs should carefully assess the
benefit and risk of long-term indwelling filter, increase the filter recycle rate, at the same time, it needs to
strengthen the follow-up of the patients with long-term indwelling filter and prevent the occurrence of long-
term complications.

[ Key words | deep vein thrombosis;filter placement;filter recycling;cause analysis

T Jas 5 bk 8 #% (inferior vena cava filter, IVCF) & Wi V& 53U 3 ik 44 ZE (pulmonary embolism, PE) 1fij i%
R TR B UR B IR (deep vein thrombosis , DVT)  $F8)— Fh 28 5, 7] 4 & i b7 2 %€ Pk PE'Y ., 1967 4

x  HEWE.:HKER KZMES —EpApi 4 B (HL]J2017-27) TEF BN 2T (1985—) 7R A -, 47 Uil » 32 %2 DA 1l 48 41
BH R TAE, & B{EMEHE,Email:nfmlzp@163. com,



FTRES 201046 A% 48 A% 11 49

IVCF 1 W38 v 1 R STEIN %6 441 5%
[ G BT Hp o0 B A P 50 G2 M N B8 e B RE R Y - 42 58
UEAS L H N 1979 — 1999 4E A 20 4E ]IS K T 20
ff. 2012 4F 3% [ TVCF I R A #8 ad 25 5 ik
PEREE TVCF i PR N 3 s 38 91 9% & e 38 ™
LAG YRR B 24 BB A S 0 K 2R AL LT R K O A T
BB A 2E PR & PE.DVT & % K44 % s 45 & 1k
(post- thrombotic syndrome, PTS) 25 2014 4F 2%
E FDA & A4 45 il & 8 IVCF 1 (85 N Y
FE TG T i e 2 S SR T LA TRT A i+ 5 1 3 [k
RAL 340650, i E N A KRR A il TVCF (8] i
PR B AFAE R 18], Dy e AR 58 6 B = H R e 2012
—2016 428 IVCE 19 5 & TORMIEAT [l B 1 4347, 35k
UEASE 5 M L RGE W

1 ZEREFHE

L1 BBk = B B S BRI 2012
1 HZE 2016 4 12 H 3 003 i) DVT 8 (149 1 5%
b A H il R B R AR 0 R AE MR B . AR
M (DFEZWSRRZEZE D DVT, a6 2%
W AR A 12 (2) ik ZE 8 F AT CT fii 2h ik i
TiEs (CTPA) BIHHIZ W5 (3) Y76 507 08 52 1l 45 38
(DSA)B| S % E IVCE, HERRARUE . (1) 4 B 18
ZH IVCF JERtT- i B () BaG B U TIE B R
B

1.2 B 55— BB SR WBPE 43 A Jr 25, 0k
2 B IVCF B35 00 Im R GOk A3 456 P 0 L 4 18 | il A%
DALV 11 VA N 7o - A MBS N e L -
WSO 0 55 5 58 — B B« 0 108 25 R B0 USc % BB 2 R AT L T
BE VT, i —2 T TVCE 2K RIS JE A .

1.3 it Ll Epidata3. 02 3f4 g 7 50
WA S AR GRSk T SPSS23. 0 Ge it 1 4 ik
PR A i R L T s £as . R R T4
B B R R R LR EL 3R o R, K 36
KHE «=0.05,Lk P<<0.05 HERAGIT5E .

2 &% S

2.1 %% IVCF BEN— MR 30034 DVT &
Frh 806 il 44 AWF5%, IVCEF % & # 26. 84 % (806/
3003) AU EBE A % B IVCF JG e il i, Hop
P 442 ], L 364 ]I4S (58, 3716, 16) %, JiL
F1,

2.2 DVT &% ® IVCF RN WLk 2,

2.3 IVCF #® AHB#H PE KAEN O K& IVCE [al i %
W IVCFLE I &L 2012—2014 A-A4G PR K, fE
JG R8I0 PE I R A F BRE BT R A
AN TR B AT 03 (6] A5 9 o o AHAE R R B TR 8, L3 3.
2.4 AN[FAERE R A BA BT R A [ L= IVCE
BN B0 L Wk 4, 3R 4 AT 0L, &l A B

1841

i 4 f 3 TVCE [l i S WY S0 o 0K X AN ] 4F % 2
IVCF [ Y B0 25 5 25 B AT e 127 78 L (P<<0. 05).,
AW B [T A 3 ARG s AN ] A = 22 ] TVCE [l Wi i
DL LB R B A SRl R s
SEAGIFE L (P<0.05), i & 4MEHS HAB AL %
FOB 22 e RS T

x1 REIVCF BEM—BER(»n=806)

i H n 4 L C6)
R )

<45 157 19. 47

45~64 333 41.32

=65 316 39. 21
P51

5 442 54.84

kS 364 45.16
DVT i &

T 495 61.41

Fal e 232 28.79

BT 79 9.80
DVT 2 #!

REG R 503 62. 41

rh e 7l 181 22. 45

Ji] [ 122 15. 14
22 % TVCF 251

AT (8] i 7Y 776 96. 28

K AT 23 2.85

I s 0 7 0. 87

x2 ZE IVCF R R (n=3806)

it H n MR (Y0
DVT 4 Jf PE 4% 310 38.46
DVT & Bl PECETH ¥ — 2 FARBITH 218 27.05
o e Y 52 6.45
Jo] [l Y 15 1. 86
R A 151 18.74
AN DVT, UATIERS A sl R R F A 170 21.09
A0 DVT, #1147 CDT.PMT % F AR Bt 69 8.56
DVT B &S = 35 4,34
DVT & ki 72 v i 8™ 8 IF R AT 2 0.25
DVT ¥ 50 HuEia 7 L R % & PE 2 0.25
CDT: B4 A, PMT : 48 5 B 14 7% B A
2.5 IVCF Ry s @ i 5% 7 i s FT

TEREVE T i TVCEF & By B R . f 36 Bl 15 5B 3 B8
K@ 460 A, Hi AR BT 388 ABET: 70 A2 AHR
2 BT BE DT N G 2w A e IVCE oK [l i g i



1842

& A be IVCF K 1 88 & AT Be A7 78 19 KURS: 56,
i 86. 0820 (334/388) Iy i35 AN 1 Ié 1< 109 B i 4% A7
TEURE o 2565995 D7 95 RE R R 15 45 3L . 10 5 B 01 B8 3 R
[l WS A 1 A R L LR S

x3 REIVCF EE PEREZER IVCF

E W ERL(%)]
A DVT A% R PE IVCF
2012 4F 428 68(15.89) 28(6.54) 12(17.65)
2013 4F 549 112(20. 40) 49(8.92) 8(7.14)
2014 4 695 261(37.55)  93(13.38) 76(29.12)
2015 4F 729 207(28.39)  91(12.48) 43(20.77)
2016 4% 602 158(26.24)  88(14.61) 40(25.32)

£1  AREH.BEREBMME FRRE VCF
1 18 5 b % (n—806)

IVCF S 75 [l i

i H P p ¥ P
AR () 84.082  0.000
<45 65(41.40) 92(58.60)
45~64 93(27.92) 240(72.08)
=65 21(6.65) 295(93.35)
ST A AL 9.282  0.002
& 9(9.78)  83(90.22)
i 170(23.81) 544(76.19)
A FL 2
1M AR 130(21.10) 485(78.90) 16.114 0. 000
GRS 31(39.24) 48(60.76)
HAth 18(16.07) 94(83.93)
x5 IVCF 5k B Y B 3= 2 8 g B & (= 388)
IVCF S [o] g Yy s 11155 [ER AL
PE % %1 FR & 4 PE 158 40.72
W CRT 65 %) 134 34, 54
B K AR A O 9T R TG 7 Il i 81 20. 88
T DK I A TR B A 68 17.53
U8 &% $ BE 8 2.06
U8 F R 5 1.29
251 IR 53 13.66
T bR 47 12.11
K AL g AR 18 4.64
F R B MR AR B 16 4.12
e 3 [T WA I ] 14 3.61
ER 3PS 13 3.35
B A A 5 ARy VA TR A [ 8 2.06
39t e

3.1 BEAIVCFWFl 58 PE & DVT H&™EIW I

FTHRES 2010456 A% 48 5% 114

RAE TP A FHBURF T B0 H UK T ek 098 K
f I TR S S B8 R AL T R OR & O LA BET
IVCE 0] LAAS 202 A0 08 7 114 1 44 791 B $sE ok PESY S [
I PRAIE T i 8 bk I % 38 g - HL 3R A 08 L e e il 2
ez R . B K IR A A BB B ks o ok
s P EE G R DVT fil/8 PE.DVT &3 PE. &
PE DVT #1147 CDT .PMT 4§ il #:35 B AR 3 #428 TVCF
B Y IE N E . B G R IVCE By 3z W K
W' A TVCF MR (1 I & 5 & 8 8 3. A BF 52
400 305 3it; DVT Ko 25 Bl fis w8 ok 8 #5355 2 UE 19 58 2 Bl
BLA R AEDE RS AL N UE 2R 4L . IR AR T R 40
BEIRIT . %0t 8 MV & B, IVCEF ¥ B A 0 & W
DVT & & X JIA Z5% 1970 — 2014 4£ Medline
B PR K TVCF 28 LSk b 2L 0 2t 88 1Tl IR F
8112 G5 B4R GE - 9 9 002 ) H 3 HEAT G 3t 45
AR 1926(1 699/9 002) £ H BT 15 # bk 28 L .

e & % ik M 42 £ ZE %E (venous thromboembo-
lism, VTE) llf IRAF 55 1 AW & A % F TVCF 4 {8 1Y
Gl B 2R . 2016 45 35 [ f B B I 2% 2 (AC-
CP) RATHH M VTE $iiiaI7 46/ % T2 52 Pkt
BT AYE DVT g PE B35 R U 1R 5 bk
TEAR BRI T AR AR S R 1

AW 26.84% 1) DVT g4 & A IVCF B
PECTEH it — 2 F ARG Hh X H A DVT i by
PEE A IVCE, Ul B B 83U 4 & A4 PE KU (1933 F 40
P, S B R AT T iCE TVCF 45 1E i T 980y, (H
2016 4B B AR H G IF PE (9 & A R Uk 4% 81
FOAKF.DVT B H B A IVCF 148 1 i 1] ™ 4% » 1 I
RO H B D 5 1 ) B A s EAT T 2 AR IE
B,
3.2 IVCF K[l 5t I8 43 #r B v 76 XU AR F 5 45
B IVCE AR [RAT 22, 21 % Ko 5 075
P 4G PE B O K FER KT 65 % k4
IR VAT M A I MR . PE B N FIR
KA PE f& B A i 1 18 B AR B8 08 4% . U0 I I IR i 43 i
i PE Wyfa . Hixt IVCF 8 8 0K 9 &0 =R
. HETELZ B TVCE [8] 0k 48 7 ok 3k 30 4 2 —
AE B R A B 5 B g o AR PF 4y
o o S Bl B I PR PR AT TVCF 8 AR [l g o 56, [ ik
IVCF iy Inl i 7t 2 3 22 19 PR ) B3R, A [) 28 03 1
IVCF $45 Hodpe A et ), 3 4y /B 3 Bl alE — 25
FARIBIT o L 5 A DT ], S S0RE OC I &0 R A
BT 1Bl RE FE L AT B AR T IR

e A JF S b g 2 TVCE oK [l i iy 32 22 [
B T AR AT (D) iiJRe 40 AR R A% AR O 4 5 L
T I /0N Al R At 28 23 40 B 1) AR B AR S SO M
I SR E TR PE Y RURS B R N . (2D i % SO Pk



FTRES 201046 A% 48 A% 11 49

e B BB A 2% b 32 BT ST AR IR T AR A
P22, (3) i B 1 i Jeg £ TOUM A A7 W A L
TG R AN L 2 T TVCE K008 B i RS M . i
XiF T R85 TR M £ 8 3 T3 Bl TV.CF DO I K 5
EEE S WO R L N ] JR T 43 AU 1 38 R R e 4y
Mr ke dE L Z R UER O E . BB IVCE [l 5,
—J7 R B R R A 2 Sy — 2o M TR S0 I AR Bk
PR A 0 o P 01 00 8% R B 5 % S B VTE By
TN S W7 A N 2T HR R A e .
SRl f 35 B s & BE 86. 08 %6 1Y L AN g
T R A 0 RS Lt I R AT RYE R T2 BE T
Y BE 45 N UM R A BB RE A 2 VA
% A T B 5 42 04 A 56 9F i
3.3 /Mg W ER . AL E S AR DVT 8%
[ IVCF ¢ 8 %k 26. 84 % (806/3 003) , JE 2% B A
BT R B AR . E ) A U8 2% LR R AIG ,
FEAEZ B2 i PR 3R H v 3 4 TR 3R 2 AT DA sl A Y 5
I HAER A BA B 8 28 R P 46 K 2 BN e AH O X
54 6B AN i< B S N VR R (R [
S VAR BE U8 A 0 R 5 B SR OB A RO e E —
gt =/ A S i i =E I R ok e 1 0 B e
R A AR 038 BR BE U . R R R B b B AH OC O R
it . SUTPHIN 21 B 5% @ 7w, i 5 & 9 1 & A
IVCF [ /8 & & WA [ 8 IVCE i R d 8%
PETEZE 40 % 3L [ B H W12 BE Ui I R TVCE
(4 18l ISR TR v & 52 % . A BIFSE S B vh g (8] Ji P
o R Rl ie A — & R, HE 855, 1)
AR RBUCYFIAEE MR B A R, T -2 5K
Xof oA [ AL O 7 A 3 S B U AN L R T TR 2
BAFAEA BN B T 15k e A0 D O K E
K
2% 3k

[1] STEIN P D,MATTA D C,WILLYERD G L. Impact of
vena cava filters on in-hospital case fatality rate from pul-
monary embolism[J]. Am ] Med.2012,125(5) :478-484.

[2] STEIN P D,KAYALI F,OLSON R E. Twenty-one-year
trends in the use of inferior vena cava filters[ ] ]. Arch In-
tern Med,2004,164(14) :1541-1545.

[3] MELTZER A J,GRAHAM A,KIM J H.,et al. Clinical,
demographic,and medicolegal factors associated with geo-
graphic variation in inferior vena cava filter utilization:an
interstate analysis[ J]. Surgery,2013,153(5) :683-688.

[4] YARMOHAMMADI H,BEKWELEM W,BUNNEY A,
et al. Hemopericardium from inferior cava filter strut
fracture and embolization[ ] ]. J Cardiovasc Comput To-

mogr,2016,10(1):91-92.

1843

[5] JIAZZ,WU A, TAM M,et al. Caval penetration by infe-
rior Vena Cava filters: a systematic literature review of
clinical significance and management [ ] |. Circulation,
2015,132(10) :944-952.

[6] ANGEL L F,TAPSON V,GALGON R E,et al. System-
atic review of the use of retrievable inferior vena cava fil-
ters[J]. ] Vasc Interv Radiol,2011,22(11):1522-1530.

[7] KALIM S,AKHTAR M 8. Use of computed tomographic
pulmonary angiography for the diagnosis of pulmonary
embolism;are we overdoing it? [J]. ] Ayub Med Coll Ab-
bottabad,2014,26(1) :76-79.

[8] WARPEZ UM% s A% 4. T IR KIS & 8 AR
FUEUL AR A % LRI ] A AR TSR 2% 22 75, 2011, 45
(3):297-300.

[9] Prepic Study Group. Eight-year follow-up of patients with
permanent vena cava filters in the prevention of pulmona-
ry embolism:the PREPIC (Prevention du Risque d'Embo-
lie Pulmonaire par Interruption Cave) randomized study
[J7]. Circulation,2005,112(3) :416-422.

[10] KEARON C, AKL E A, ORNELAS J,et al. Antithrom-
botic therapy for VTE disease: CHEST guideline and ex-
pert panel report[J]. Chest,2016,149(2) :315-352.

L1100 K 20 2% . e ar T R Ik e B L L 1. b [0 32 5
SNBHie 52017, 26(6) - 680-685.

[12] DESO S E,IDAKOJTI I A,KUO W T. Evidence-based e-
valuation of inferior Vena Cava filter complications based
on filter type[ J]. Semin Intervent Radiol,2016,33(2) :93-
100.

[13] GEISBSCH P,BENENATI J F,PENA C S, et al. Re-
trievable inferior vena cava filters: factors that affect re-
trieval success[]J]. Cardiovasc Intervent Radiol, 2012, 35
(5):1059-1065.

[14] rhaeps 2 oo i B 40 o, b EE B R F5 R 0 ik il A A4 €
KETRT IR R [T AR B2 K, 2016,36(2) :65-71.

[15] WASSEF A,LIM W, WU C. Indications, complications
and outcomes of inferior vena cava filters: A retrospective
study[ ] ]. Thromb Res,2017(153):123-128.

[16] TSUI B, TTANZHI A,MOON E,et al. Retrospective re-
view of 516 implantations of option inferior Vena Cava
filters at a single health care system[]]. ] Vasc Interv Ra-
diol,2016,27(3) :345-353.

C177 A AE 30 B0 S A UL, 5. I o 0 Mk 0 2 4 309 8 8 O % o
CT By7 i B ot BF 58 L) . A AT 2 2% ik 5 2016, 25
(11):944-948.

[18] SUTPHIN P D.REIS S P,MCKUNE A, et al. Improving
inferior Vena Cava filter retrieval rates with the define,
measure, analyze, improve, control methodology [ J]. J

Vasc Int Radiol,2015,26(4) :491-498.

(s H 7 :2018-12-12 &[] A #1:2019-02-23)



