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IVCT 3%, AR RE BN A CDT 4L (46 f]) FPMT L (48 1)) o FLATPILLFE BE S RISCR | L 75
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Mechanical thrombectomy vs. catheter-directed thrombolysis for

acute inferior vena cava thrombosis: a prospective randomized trial
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Abstract

Key words

Background and Aims: Acute inferior vena cava thrombosis (IVCT) commonly occurs secondary to
inferior vena cava filter (VCF) implantation. If not promptly treated, it may lead to serious complications
such as bilateral lower limb swelling and pulmonary embolism and can also reduce the likelihood of
successful filter retrieval. Percutancous mechanical thrombectomy (PMT) and catheter-directed
thrombolysis (CDT) are currently the main interventional treatments for IVCT, but comparative studies
evaluating their efficacy and safety remain limited. This study was to conduct a prospective randomized
controlled trial to compare the clinical efficacy and safety of AngioJet mechanical thrombectomy versus
conventional CDT in the treatment of acute IVCT and to explore factors influencing filter retrieval rates,
thereby providing evidence-based guidance for clinical decision-making.

Methods: From January 2022 to December 2024, patients diagnosed with acute IVCT following VCF
implantation were prospectively enrolled at the Department of Vascular Surgery, Beijing Jishuitan
Hospital, Capital Medical University. Patients were randomly assigned to either the CDT group (n=46)
or the PMT group (n=48) according to the interventional procedure used. The two groups were compared
in terms of filter retrieval rates, thrombus clearance outcomes, operative time, thrombolytic drug dosage,
and incidence of complications. Logistic regression analysis was used to identify factors associated with
primary filter retrieval.

Results: A total of 94 patients were enrolled, with 46 in the CDT group and 48 in the PMT group.
Compared to the CDT group, the PMT group demonstrated a significantly higher primary filter retrieval
rate (77.1% vs. 43.5%), grade III thrombus clearance rate (70.8% vs. 37.0%), and better postoperative
thrombus scores. Additionally, the PMT group required lower urokinase doses and shorter thrombolysis
duration (all P<0.05). The overall filter retrieval rate and 3-month IVC patency were similar between
groups, both exceeding 93%. Regarding safety, the CDT group had a higher incidence of catheter-related
infections and medical adhesive-related skin injury, while vagal reflex symptoms were more frequent in
the PMT group. Logistic regression analysis identified thrombus clearance rate as an independent factor
significantly associated with primary filter retrieval in the PMT group (OR=190.773, P<0.05).
Conclusion: Compared to CDT, AngioJet mechanical thrombectomy combined with manual aspiration
achieves higher thrombus clearance and primary filter retrieval rates in the treatment of acute IVCT
while also reducing thrombolysis duration and drug dosage. However, attention should be paid to the
increased risk of vagal reflex symptoms. There was no significant difference between the two groups in
secondary filter retrieval rates or long-term IVC patency. The choice of intervention should be based on
the patient's condition, timing of filter retrieval, and individualized clinical considerations.

Venous Thrombosis; Vena Cava, Inferior; Vena Cava Filters; Thrombectomy; Mechanical Thrombolysis; Random-
ized Controlled Trial
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T B & Bk i ¥ B B (inferior vena cava
thrombosis , IVCT) 1E Ml K% W, W 4k & T 1
T K IE S (vena cava filter, VCF) ARG, &X¥F
HRIK 4%~15%", IVCT A] 5 FOOUT B B ™ i ik
HECIR T B 8 AE TR OB R P TS i [T i RT
AE, AR 2 BB 4T O, A KA 28
(pulmonary embolism, PE) X, ™ 520 & 3 4E
iy 2 A VAR R B H R E A AR R R
O L AT AL BRI R W R R (percutancous
mechanical thrombectomy, PMT) % § % & #
(catheter directed thrombolysis , CDT) , nJ i 3 of 3%
SEAR, AR AR Ty, BB AS M, (EX P b
W T ER SR, BN b TC LA TR B
BICXF LTS o ASHE ST BRI G830 B 2 P IVET TR T5
LIRTF, #E% CDT 5 AngioJet PMT A Y7 2 ME IVCT 1y
G RN, R, FHREMEIVCT FARBIT L, 4
RAEWMT .

1 RS

1.1 —RRER

AW R ARG ARG M L REAL X IR S
Wit, 2022 4F 1 H—2024 4F 12 A T & #FE BF K2
B R b o B R 5 B I A A1 BRIF R I R B 5T . 3
WA 4L VCF #H A J5 1 20PE IVCT 35 100 61, 4351
i A% 45 CDT R (CDT41) 477 Al AngioJet Ifil 1 75
BRA (PMT 1) 3697 . ABF5EC i i b 50 BUK
B2 Be e 2 Lot (FUBHRFI 5755 202201-021 %),
BHERRIBYEBRMERZ.

PHAPRHEREE: (1) BEFRE 18752 .
RS BIE s (2) MR I AR i [R] <14 d Y 2 i As
£L4% . IVCT 5 VCF N I #2 BH 2 5 VCF N2 #>1 em
Z KA 5 g s Y, BEFE T IVCT . PE
i s s (3) [A] & A FH CDT 3R J7 B¢ Angiolet PMT i85,
TR CE HEE VOF; (4) B S 02 & g
FEA, BERLA AN B ERE . HEER
PrfEAEE . (1) X5 38 52 500 5 8 4% 1 3 — 21 1 4 Rk i
s (2 e/ dEmi& gy (3) A E.O . M. il
PR () FETEGYEN T L BT B B
Yegis (5) LA EIFEIhEE . BE DI RERERS; (6) Bk
g v T R F ko s . N REERIKHZER L, )8
e HPE & .
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1.2 FRFE

1.2.1 CDT 21 IVCT & 2 0l A i S bk, & JF
5 i Ibk I A 2 2 o R R R R K, A O R I
ik i A2 27 A0 RROU A B B . & B IR RIS, BE i
W2 L4 & %2 (digital subtraction angiography , DSA)
T, HEA CDT 2 i # ok & 2% 55, AR i il 4 < B
BAMBRRESANERSE, FRREEY
W R fr [ S IR D A R R
A, P10 F Guiding 347 545 T 30 3l W% 1, 4
(‘manual aspiration thrombectomy , MAT) ; # & W #%
WKz e, Bk YT IR O s i ok R G ik
VEFE 12 mm B¢ 14 mm B ARBREE ), 35 2 I ¥ B 5k
VCF PR <1 em W EP Z] 5115 VCF

1.2.2 PMT 20 ZFfll s 6 FE W CDT 41, DSA Fi#EA
AngioJet 6 F Solent 4% (Boston Scientific, USA) &
ImAs 5%, R FH W2 AR, L R T 1] 8 A A i ]
AT U Wil X5 5 T VAR 25 W) [ R 20 T U T
100 mL AE BRER K], S P38 55 i A e, IR R AR
A 18] 30 mino A FH 0 WA 5 (50 mg iF 2 9178 T
500 mL A= #Eh 7K ) S 5l W ol # R AR I AE 1~
2 em/s, WA AE 480 s LAWY, i Jhk 3 52 U0 2 1fiy A4
HRACR, MARERICREAES, FEIRIT Ik
[q] CDT 4H

1.3 ARFiEasT

1.8.1 KAWL IT /s PMT 4145 1 000 mL A&
BRER KB, K AR B R 5 R B A 2 R
i (acute kidney injury , AKI ) o CDT %H %5 7 IR
fiti 50 73 U/d T CDT ¥ 5F, Figk (3+1) d4&KBR CDT
AT T B w5 o

1.8.2 kg s AniELBLEETR YT, 2 #8100 1U/Kg
BPM TR, R TFES, 123 1R,
B AT O IR ARV BE R 15 mg, 2 W/d, 3 A
JHHE 20 mg, 1R/, FEEE3 A AU, A7 7R K
JEA L i PR i T A B8R S R I A b
PrEEmf TR 26N, Biikmiag k.

1.83.83 EEAREKZE LT BHMIHEEEMIIGE,
D- — %K (d-dimer, DD) KX £F 4k & (1 B& it 7= )
(fibrinogen degradation products, FDP) R IE W IS
FTIEEB ISR CTASAT , Y F B 0 bk o8 sl 8 25 DY i 4%
TR W AT P8R e (IR Il ) o 828 i s gk
bR AEAL BT BEIR T -

1.3.4 /ey et BEFEHITHEZD,
5 AR R B RS L R LR [ R,



%6 Ok, % A

T A6 B B0 BRI 1R Y
ARG ML A2 5 28 A fiE - (post-thrombotic syndrome, PTS)
) e A AR

1.4 FRZEMIFME

141 did WEAPHARRG 24 h WA HI0, 5
B A ot R Y AR L A R A
M U5 B B AR AL B S TR
R L A S (1R < N 1 RN 1= i | R
B AT AL H I 5 AR 8 ™ R
1.4.2 PE KA 72 h MRS 72 h AT TSR LT 2 41
i Wl 2h Bk & % (computed tomography pulmonary
angiogram , CTPA) & &, W %< F KR §ijJ5 PE 28
fbo PEMEZE L. () RFGFEBRIPE, RIGEEHF

2 fie v ks I, AR

TEPE; (2 RATHBAFTEPE, KRJF#ALPE RBLE
P 1 D i 3R AR B g ) Al sl ok i A 5 (3) AR TR AR

ﬁ@w ARG AR AFAEASF i v (9 PE . PE JEAE 4k
. () RATHAZ L PE, RIGEELPE; (2 K
ﬁ%%ﬁfﬂ VNS @m%%ﬁﬁ%ﬁ&?&
A ) 2% 590 i 3 ok L A% . PE /b i . (1) AR AT R4
ﬁfm ARJG#18 T PE; @im%%ffm N
S PE BB 4 /)N i SRR ARl il s ik i 4
L43%§ﬁ%ﬁ@% CDT A J& % #OF H 40 j |
TR AN T R, SO A A SR R
1.4.4 37K RiE & ] AngioJet X T 1 & ik If
e E A7 35 BRI L TIORGOS B, T B
R B Z 30 K /min 3% ™ H ORI 48 0 — 2B IRT
TE S PR GE B 28 B
1.4.5 E A A7) 48 % M X B R 45 (medical adhesive
related skin injury, MARST) %% B 28 H] & 0 & 42 FL A
PEAR Bz BB 05 15 0, A 45 BRI R B AT D B
Jk o Bz kR B EHE L B IR N R SEAF s R
SEE, B RLNIES M (BRI 30 min £F 4L
e, W) T, v UL B K 9 o T 46
i (5K S PERGT) 5 S Bk AT UL BH S i . e B R
IR (R0 ) P
1.4.6 %%=HhE WA 72 h FIAR G 24 h N5

WEAIFICRE R . AT WaERA
FLAEFL B (alanine transaminase, ALT) . K[ T& &

TR 2 i 5% 75 il (aspartate transaminase, AST) . JULFF
Cr) IR 2 A (blood urea nitrogen,
BUN) . #t 1M Zh G . DD, £ 4 & 1 i & &
(fibrinogen, FIB) F1FDP. R4 2012 4F KDIGO-AKI
IR TE P, 48 h NI Cr Tt = 8 3 26.5 pmol/L

(creatinine ,

M T R # ol AR AURCOR R 5 58 TR AR 96 9T B A B M FAL Y B AT R 1181
(0.3 mg/dL) B Cr Jh s Mk BE 4k 1.5 6%, Riali2
T AKI .
1.5 FARBERIEITFM
(1) 82 s R s BRSO I . 8 4%

TR B T — A AT R AR I R T R AR
TR 1% 85 38 f5 N 128 >1 em 2 KL KE 3 0] 64740
BRI, F AR AL R R JE I AT R AR TR
(2) T s kGl B P . 4T TR ITKOR R B  BEAL
Wr 2 A f # Ik & ¥ (computed tomography
CTV) 8¢ DSA s R #f &, PP T e
ErbKE T, L3S T RIGYT S RIZ0 R ke s # 3  H
TREFGEE M . (3) AR R WIEARE
P20 B ks s A5 5, 4 T IR E K 7 0 0 o
TR M BR R, 9. MR BR 3 >90%; 1144
I8 T BR R AE 509%~90% Z 18] 5 T4 . I 42 i B R
<509%, (4) §E& w5 Bk P78 . TR i R s 8K Rk
B By A 9E, B BR BE T IR R R Dk, DSA R
BRAE BRI B A=Y, (5) FRERAERL ] . iE R4
B FARBYERAEE R, PEH P RNA T Jr B R BE A2
BE W57 M B, (o) IR i i X
PRI 7 3% 43 ) C S DR U AL PP A U R 2 ) il
FHEFIE] . ), PPN i RURS: .
1.6 BEITMER

ARJE 34 HAT T 16w Bkow B8 A 7 s CT
A, LSRR I BR AR -
1.7 SHit=zF4bE

fdi FH SPSS 27.0 # {4 AT e it ¥ b1 . FF A IE
B A ORI 8 £ bR 2E (x £5) RIR,
PR e R 565 i A 0 A1 19 8 o BEORE DL 67 2K
(MU frfE ) (M (IQR) 1327w, FLECR AR ARS
5, WEER LG (At o (%) 1R,
oA R ) ) A 36 55 Fisher B0 VI HE A1 5 X 52 mi — 1
TE A% SR K K H Logistic /1943 81, P<0.05 Ky
ERAGIFE L,

venography ,

2 # B

21 NAEBRE—MBER

TF 9% 309 PN e 28 A4 94 175 5 A oE Y 2 bR TVET
BEATIBYY, Hh eDT 4 46 1] (48.9%) . A i
GERF P4 O R L) S AR S 22 R A S
TR (B P<0.05), HawRzRHL%ITHE
B (BP005) (£1),
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Table 1 Baseline characteristics of enrolled patients

CDT4 PMT 41

i (n=46) (n=48) X r
BN (%)] 29(63.0)  27(56.3) 0.450 0.502
(S &+ 5) 53.5+14.6  59.8+12.0 -2.306 0.023
Hi5(em,x + 5) 168.1+7.7  166.2+8.5 1.128 0.262
i (kg.x +5)  737+114 759122  -0.910 0.365
BMI(kg/m®,x +s)  26.0+33  27.5+41  -1.899 0.061
GIFRE(%)]

o IS 5(10.9)  20(41.7) 11412  <0.001

WERI 7(15.2) 9(18.8) 0.208 0.649

TR ML 1(2.2) 1(2.1) 0.001 1.000

AN IKES s 1(2.2) 5(10.4) 2.671 0.204

i L R 0(0.0) 3(6.3) 2.970 0.242
MR (%)]

Vil 20(43.5)  17(35.4)

VAl i3 20(43.5)  20(41.7) 1.672 0.433

MU i 6(13.0)  11(22.9)
IR RN (%)]

Denali 37(80.4)  39(81.3)

Option 8(17.4) 9(18.8) 1.069 0.586

B 1(2:2) 0(0.0)

22 WAHARBTREMEER

WK Y W5 4 AE 3R JT B U5 CTPA G #F 45 51, & 3
CDT 4 R J5 PE 4 £ 4 5] (8.7%), PMT 4 AR J5 PE
WMZzep (125%), 2% LGEit»E X (P=
0.524) ; PMT 44 3] (6.3%) Hi# Cr Ft 5 48 1
26.5 pmol/L, CDTH AR HEIH, HERTLHIFFE X
(P=0.242) ; CDT 21 A % 1Y 548 AH OGP B e ke Ak
O PMT A7 o R b ek E Mg 5 CLRT X
KRIEREMR) KA = E (3 P<0.05) . X MARSI,
CDT 41 3t 10 1 (20.8% ) B A [A] 72 B 451 15
PMT 4 h R L, 2 %A S it & L (P<0.05)
(%2) XFHARRAT 72 h FARJT 24 h 9 BEI . T FE )
e Hr, CDT 41 DD #1 BUN 781k 2 % LG 12 =
(¥ P>0.05), HApEmH R E TR (38 P<
0.05); PMT 41 ALT #1 BUN 48 fk 2 R LG i 24 &
X (¥ P>0.05), RJF AST 5 Cr K& F AR (4
P<0.05) , H B3 20 ETFE (B K
0.05) (%£3).
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2.3 MARTANMEER

PMT 20 75 — HA UE 2% Ui 32 . PR FH it . W
o I T N1 N | o T |
BALF CDT 41, {H MAT ffi F o6l & F CDT 41, F
ARFFEEATA K T CDT 4 (¥ P<0.05); P4l B kg
i SR K 3 A4 R B G W R A,
93% (#4),

2.4 —HRURSREIH I E &

Ak S B &5 3 W, CDT 41— 31 98 4% [l
K5 2 B R (=-0.804, P<0.001) . BMI (r=
0322, P=0.029) . AR J5 i #3752 (=-0.733, P<
0.001) . ARJFBUN (r=-0.333, P=0.024) H Hl%&M:;
PMT 40 5 ifn # 3 bR R (1=-0.428, P=0.002) . RJ5
FDP (r=0.369, P=0.011). AR J5 ALT (1=0.306, P=
0.034) . ARHETAST (r=0.309, P=0.032) A K1k
XF AT RE 5 MR 9 2 — S99 308 2% DY R 3R S AT Logistic
MU AT, 255 R, A TE B %% 52 e PMT 41
— M) U A I a7 fE B R (OR=190.773
95% CI=1.580~23 032.158) (#5),

®2 MAFAZREETN R (%) |
Table 2 Evaluation of surgical safety in the two groups

[n (%)]
CDT#4  PMT4

At (n=46) (n=48) )X/t r
PE

Wz 4(8.7) 6(12.5)

T4k 28(60.9) 32(66.7)  1.291  0.524
Wb 14(30.4) 10(20.8)

AR I A AE 0(0.0) 0(0.0) = =
FIARMISET: 0(0.0) 0(0.0) = =
B 1(2:2) 0(0.0) 1.055  0.489
K i 0(0.0) 0(0.0) = =

CrIhiE i 26.5 pmol/. - 0(0.0) 3(6.3) 2970  0.242

HAAR PR 8(17.4)  0(0.0) 9.124  0.002

E 2 RS 0(0.0) 7(14.6)  7.248  0.012

MARSI 10(20.8)  0(0.0)  11.677 <0.001
A 6(13.0)  0(0.0) 6.688  0.012
NS 4(8.7) 0(0.0) 4359  0.054
it 0(0.0) 0(0.0) = =




5% 6 0] Gk, 5 ROl T R B o A AU E Ik 5 = 8 512 6 97 BN T IE MR ALY B AT R 1183
R3 FAREEZRE=EMmMEEIRAT LM (IQR) |
Table 3 Comparison of laboratory blood parameters before and after surgery [M (IQR)]
415 Nl RIF Z P
CDT 4 (n=46)
DD (mg/L) 5.2(3.9~11.2) 4.7(2.6~7.9) 1.954 0.057
FDP(pg/mL) 13.6(10.3~21.3) 11.9(7.8~16.9) 2312 0.025
FIB(mg/dL) 508.5(347.4~623.6) 332.9(280.4~405.6) 6.513 <0.001
ALT(TU/L) 31.5(14.0~57) 22(12~40) 3.758 <0.001
AST(IU/L) 24(18.8~33.8) 18.5(14~27) 3.305 0.002
BUN(mmol/L) 4.5(3.8~5.0) 4.0(3.1~4.5) -0.909 0.368
Cr(pmol/L) 62(47~75.3) 58(52~74.5) 3.929 <0.001
PMT #H (n=48)
DD (mg/L) 7.1(5.3~9.6) 4.5(2.7~8.6) 2.430 0.019
FDP(pg/mL) 14.6(11.2~19.1) 11(6.9~17.7) 3.401 0.001
FIB(mg/dL) 520.6(409.7~613.1) 412(363.8~481.4) 4315 <0.001
ALT(IU/L) 30(17.8~37) 30.5(20~55.3) -0.421 0.676
AST(IU/L) 22.5(18~33.8) 54(35.3~78.5) -4.611 <0.001
BUN (mmol/L) 4.8(3.7~5.4) 4.4(3.7~5.5) 0.792 0.432
Cr(pmol/L) 61.5(54.3~76.5) 69(56~87.3) -3.393 0.001
F4 BWMAFREHETFN
Table 4 Evaluation of surgical effectiveness in the two groups
iH CDT 4 (n=46) PMT 41 (n=48) Xt P
YL B (%) ]
— kAR I 20(43.5) 37(77.1) 11.114 <0.001
B AR I 23(50.0) 10(20.8) — —
SRR I 43(93.5) 47(97.9) 1.136 0.356
fEBERE][d, M(IQR)] 15(13~17.3) 15(13~18) 0.876 0.383
TARZE I BER [, MUQR)] 4(3~5.3) 4(3~6) 0.847 0.399
—HH 28 — HE RS M Al FR ][, MCIQR)] 94(61~118) 82(67.5~124.8) -0.001 0.999
FIF AL
MAT [n(%)] 21(45.7) 32(66.7) 4218 0.040
BREEY 1K (%)) 0(0.0) 2(4.2) 1.958 0.152
PRUETEH 27 U, M(IQR)] 150(150~200) 8.0(7.0~10.0) 21.085 <0.001
BRI h, M(IQR)] 48(48~72) 1(1~1) 20.171 <0.001
FARFFLRS [ [min, MUIQR)] 50(30~60) 60(50~70) -4.389 <0.001
ARHT A ESHMIQR)] 3(3~3) 3(3~3) 0.525 0.601
ARG M5 MIQR)] 1(0~1) 0(0~1) 2.493 0.014
MAETEBR 534 n (%)]
&% 17(37.0) 34(70.8)
%% 26(56.5) 11(22.9) 11.710 0.003
1% 3(6.5) 3(6.3)
3 A T EEKGE (%)) 43(93.5) 47(97.9) 1.136 0.356
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RS IEESE—HEIE RN E =/ Logistic [@ V3247

Table 5 Logistic regression analysis of factors affecting the primary retrieval rate of filters

CDT4] PMT 41
SES

OR(95% CI) P OR(95% CI) P
AT BR — 0.998 190.773(1.580~23 032.158) 0.032
AT M) = 0.998 — —
BMI 0.768(0.413~1.430) 0.405 — —
AJ5 BUN 5.557(0.732~42.206) 0.097 — —
ARG FDP — — 0.854(0.720~1.013) 0.070
AJF ALT — — 0.985(0.962~1.009) 0.214
AHFAST — — 0.997(0.985~1.009) 0.624

3 i i Uifetiti K2R, —i W Cr b m B Te s P,

3.1 PMTiEfrRet

VCF Al A 2 £2#%>4 mm Il 18, W 8 FRACEFE 1k
PE & AP I #R — ELG 22 5 8 R 8 5 0T 0 g
AAL 25 520 VCF B8, 38 A 8 23 1 & PE XURS o
Kaufman 257 17 BN S A 58, & BB 2l A i
VCF #E 47 CDT 5% 25 ¥ PMT 1 H % PE & A= RAEAE i
EMEZ R MRS D AEXT VOF R I AR #1716 97
A, S0 HEAT T CTPA (28 A, 45 R Bon
MR PEM Z TR EM2ZER ., PMITHTF ARG PEHZ
TR (12.5%), M ZHTEH PMTIRYT VCF T
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