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Abstract
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Background and Aims: Elderly patients with deep vein thrombosis (DVT) are at high risk for bleeding
and often have limited therapeutic options with conventional anticoagulation or thrombolytic therapy.
Percutaneous mechanical thrombectomy (PMT) enables rapid thrombus removal while reducing
thrombolytic drug exposure; however, its clinical efficacy and safety in elderly patients with acute
inferior vena cava and/or iliofemoral DVT remain to be clarified. This study aimed to evaluate the
effectiveness and safety of PMT in this patient population.

Methods: Clinical data of 70 elderly patients (=65 years) with acute inferior vena cava and/or
iliofemoral DVT treated with PMT between January 2017 and December 2024 were retrospectively
analyzed. All patients underwent inferior vena cava filter implantation prior to PMT. AngioJet or Straub
Aspirex systems were used, with adjunctive endovascular procedures including manual aspiration
thrombectomy (MAT), catheter-directed thrombolysis (CDT), balloon angioplasty, and stent implantation
as indicated. Technical success, thrombus clearance, perioperative complications, filter retrieval
outcomes, and 1-year follow-up results—including recurrence, post-thrombotic syndrome (PTS), and
target vein patency—were assessed.

Results: PMT was successfully performed in all patients, yielding a technical success rate of 100%. The
overall thrombus clearance success rate (grade II + III) was 88.57%. No symptomatic pulmonary
embolism occurred. Major bleeding was observed in 1.43% of patients, minor bleeding in 5.71%, and
hemoglobinuria in 15.71%, all of which resolved with appropriate management. Filter retrieval was
attempted in 62 patients, with a 100% success rate and a median dwell time of 58.5 (20-84.25) d. At
1-year follow-up, the recurrence rate was 2.86%, the incidence of PTS was 21.43%, and the target vein
patency rate was 82.86%.

Conclusion: PMT combined with individualized adjunctive endovascular therapy is a safe and effective
treatment option for elderly patients with acute inferior vena cava and/or iliofemoral DVT, achieving
satisfactory thrombus clearance with acceptable complication rates.

Venous Thrombosis; Lower Extremity; Aged; Thrombectomy
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TR R B A2 T2 B (deep venous thrombosis ,
DVT) L5ili# %€ (pulmonary embolism, PE) b # ik
IfiL #4442 FEJE  (venous thromboembolism, VTE) 1)
BRI AX . DVTAEZAF A (265%) M & —7f
LAY LA SAE, R R R E A BIRIT T OR
Rl 1 7 R A e PR Pk Ao Bl N 1 R A e
ZAEDVT B i TA I RE R . 2T LK
POBEIR T A R A R, AL R 7 AU i 235 )R
IR RGBT R IR R, (H B T T
AR, I H2 i i RUBS 3 0 309%~50% . B4t
1% G HUBE IR Iy BRE A R T By I A4 HE & FD PE B &
A, BB T IREERCIE M e, S22 20%~
60% 1 F 5 75 1 1 Bl U5 b & i Oy il ke T 25 E
(post-thrombotic syndrome, PTS), &3 k8 P79 |
P Tt 97 R S i, ™ R AR 3
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S I UK AR T Y i ) AN DD RER A, DT A
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WA (catheter-directed thrombolysis , CDT) v 48 N
£ 28 K LB I # 3 BR - (percutaneous mechanical
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SR B R IR AR 0 i R A R A
Bk 50 38 2 g 191 2 510 20 A7 28 3 oP o 2Pk TR I bk A
(B BK IBC K i A 2 R A8 A I PR OB, PRAL AN
o3 T LT B PMT 75 28 4F 2P DVT 83 (9 1k
RIT L

1 ABREHE

1.1 —RER

I8 JBT 14 43 A 2017 4F 1 H —2024 4 12 H W [1]
T BB S B K 2 B R A n BUK TR BE B i A A1 B B
ZARIT I 70 B B AR SME T B ER K (30 F bk
DVT f8 35 B I R 5 91 95 8t o Jr A3 f8 3% 4% S5 )il PMT
A A T F S i Bk 98 %% Cinferior vena cava filter,
IVCF) , i i Aspirex 5% AngioJet ML I 44 75 B %
EHEAT IR B o AR AR R ROR D T
AT 7 W (manual aspiration thrombectomy,
MAT) . CDT. BRZED 5K K& LA AR . 98 A bR i
. (D) FER=65%; Q@B REEREaERE
R EEKC (50 BEE Ik DVT B (3) RS i
32 58 B4 1) Aspirex 2K AngioJet TR 19 H# o HEBR AR e
e (1) H B AR 005 i R A5 4 i 9
LB MR E; @ EBEDVT RS, B) fFEEY
M B B @) FEAEPUEEIRIT ORI YT AR R
M 5 (5) I PR Rk AS 58 B mX % 17 B[R] 8 & 1 4F
M8 (0) WMtk B & (D HA R FBORG
W<V R E . AR B AR R R K2
B bt B TR B B 18 B R B b (LS .
FUE B 756 202204-155 ) .
1.2 BITAE
1.2.1 IVCFHAR FEMEMIRET, KM 0.1%
F Z2 % B AT JR) 0 RR I, B 5 0T Al ot 4 ) B ik
PEATZER, JEE AR F ol lkiy . 8 i i B A A
R Ik S B DK 1 38 g M DL R R T A AL AR
T o [E S, BT S O 1 A D K&
B W Bk o SUAL L SRR R B KT 5 RS B b R i
ICVF,
1.2.2 Straub Aspirex 3 AngioJet PMT £ F & i 2
o, EREAE BT R R T i AR R S A Ak
PECEE ., #HFRTLM B E k1720, #
WOR P A RO 5 5 30 2ok I e ok 28 ), D) R % B {1
BM o 76 R BB B A 55 R, b i kw28 i of ’
ELF SRS . BEJS, (0 U B S 22 2 Al e X

B, BN Aspirex JEW T TAER 2, M I0F
AR A L W O B N R S Y A
ok (EfBERN), keS8 59Kk
/R GI AR, AR, BFME R
5, B ROE e i A, IR L em/s,
B PR AE 2~3 K. & T AngioJet 1Y N 1T, T
JEi T 6 F Solent T45, it Bl e k5 22 B 1K 1M # &
B, EHERAWE R, Z )5 IR R R %
fifi A FEER K (20 5 IU: 100 mL) 06 T i A4 9 3 -
20 min 5, Y)4 Z Fl R DAVE BRI R o Il AR T R
SERUE . AT S DAV AR T B RCR . R e
25T /A 1000 mL A HEER K DU HE R VA HE Y
1.2.3 MAT R A FEEAR FKET KRR LR
AR TEPMT R, RHALBWIENI0F
Guilding A4 5 8 AT BOR 245 o 3% 2 45 7 U )
JLLWBI T, dEA MR, R 20 mL7E
SF 4 % i AR AT R G . — LR B R, %
TER A MR A 2 0 SR A, A OE A TR K sl Rk
HABKRSE (UniFuse, KJE N 10 em), FF¥H
[ F A A . BEJE , SR PR B AT AR A
57 (FI& N 50~75 07 TUMd, H5F4:203 d). TEIERA
S I TRD N B 0 A B i Dy BRI S I O
X T PMT J& 3 5% 1 7s 4% w0 Dk 00 0k 78 88 48 50% 1 i
. ONCRABREIATERY K. AP RS B
PEMI ARG, W] 25 BT A AR . SCHR
BRI K 12~14 mm,  Ho 30T ot B T 6 K2y 1~
2 em,  DARE G fid 6T 0 F A IKORE 5 e v D) N A A
AT E D em, FMMAZRZEZELAE 2 em
MESE., XEMAE, RI\EEEBRIE RS
TR S 5K

1.2.4 IVCFRUH R 245 ) B #5 bk & 42 52 it 1 5
AR, BIEVEAG T B # k5 R BCE k 09 i 3 i 8 R
B o HETE U 2 A T A ik 2 9 B A 0 25T PN i Jhk 2
BB F B KA, SR U B 22 Bk DR A% BT
N E, IR S W S 2 B AR A B . AH
BZTF, RILIESS B ERRRT T b ik, (A8
I F Ik 2 ) B AT S B

1.2.56 RE#sssr EEFARM, rfRHEYE
TS FRERAZENIBITY . Mbi)E, B&EKEZL
Z VS PE R D BE R O BT EE iR YT . Hh AR
BE ) R 20 me/d, 3E 2 VP PEAY I 60 me/d .
VR E AR 1A A AT 1B IR bR A,
MR 24 A J5 2 A% 3R i ki i i . i Ae
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R IH S D- — ARG BT sl 10 i XU, mT 2% 8 0 iR
P K . FRERIT AT E N 3~6 N H, FEEEL
BE R IIR . XTSRS, #IEK
WO IR ARV BE S L 2V BE
1.3 TRt

BoAR oy Sl A R F R kR, O R A
I 3 52 W 5% B % JRE i Ik B R B R DK R T
B4 LR A o I AR TR R AR AL B R K
R4y F MRk . MR BE . MR B . R AR K
WRE K. TRk ANBE . AEa N3, &
WIS 58 4 P 365 TEAr R 2, R LA B SRR
4 509%~99% ;5 4T A1, AR LGS L FE L ] <50% ;
Warho, WRRAFEMD . IRERE= (3h
YRR PE A IR YT IR B4 ) ARIT TR (%) .
7 I 3 R AR T 00% , H A TINS5 253 Bk 1
50%~90% Z i), A% ; #9 BREEAR T 50%, W4
19% ., AR BIY R L b 6 R A I 3 5 A4 ot
PR B T R R M o = 1 R 3 AN H N
I 218 T R =20 o/ L 3807 i 78 =2 A 57 2140 i 1Y
W, s R e HER AT (. BRN . O
BN RTINS B EE) o /i SRR
S 34N P TIR  3 it Jm 3 e 3 B A5 1k S AR R T R AT
o 0 i, T 2 AT ot AL A IR R AL A i R
S S PTS 9" 8RR B A Villalta PV 23 647
PEA, PF43 0 B 0~4 4575 T PTS; 5~9 4% B PTS;;
10~14 5 1 B PTS; 15~33 S T B PTS; & 1F F Bt
S5, WIAE 2o 159, JE AT T2 BE U7 o i kGl 1%
PEE SN FAR GV, @it A . CTV 51k
S B ARG 00 2] 0 IOk F e 28 A T 50%
1.4 HiEaE

B RLE S B (B ) [0 (%) 13
N, FEEIES AT R DL £ b 2=
(x £5) Fon, T ARG IES S0 0T 55
Phrp i 80 (DU 8 #E ) (M (IQR) 158 7m o

21 BEMWER

70 ) H R, MR 23 ] (32.86% ), Lotk
47 ) (67.14% ) ; V¥ 4R (71.6+486) % .
34 4] (48.57%) BEG I E, 106] (14.29%)
BHFOR, 1501 (21.43%) SIFHERNG, 500 (7.14%)
EIEIAESE . 19 (27.14%) % M JE K IEDVT,
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354 (50.00%) 4k % T RBRE 47, 14 4] (20.00%)
k% F/NBREAT, 10 (1.43%) 46% T g ARG,
1B (1.43%) 4% & T HEM & 9. &% 8k
ROk BN R = AT PMT A9 I A2 9k #2067 i 8]
11 (6~13.75) d. Frf7 &Y UM A g &, H
1 Denali 48 fi] (68.57%) , Celect 1 ffi] (1.43%) ,
Cordis 12 /] (17.14%) , Option Elite 5 1 (7.14% ) ,
Vewatch® 2 4] (2.86% ), Octoparms & 3% il JE #% 5%
L) (1.43%) (%£1),

F1 T0GIEEH—RAR

Table 1 Baseline characteristics of the 70 patients

ok Hf
TPk (%)] 23(32.86)
(S 7+ 5) 71.6+4.86
(%)) 34(48.57)
T (%)] 10(14.29)
BRI (%)) 15(21.43)
WiAESE[n (% )] 5(7.14)
A K [ (%)]
R I 19(27.14)
PN =S 35(50.00)
IR 14(20.00)
Jirggg A 1(1.43)
HE A 4T 1(1.43)
AR, M(IQR)] 11(6~13.75)
TEAHEATL S n(%)]
Celect 1(1.43)
Cordis 12(17.14)
Denali 48(68.57)
Octoparms 1(1.43)
Option Elite 5(7.14)
Vewatch® 2(2.86)
il 1(1.43)

22 BEFANER

76 PMT R, 49 5] (70.00% ) 2547 1% 5 ok %
7, 9B (12.86%) %4 A& W Bk ¥ 172, 4 B
(5.71%) &4 MRiPk AR, 861 (11.43%) %71
K AR . FARBER B2 R 100% . 12 I B
TR . Bal R e bk O AR 5 B 35 61 (50%)
T K+ R A ORI BR 9 (12.86% ), T B
ik + % w5 DK + I T K o A4S T BR 2 1) (2.86% ) , 24 i)
(34.29% ) FEAT T 85 B0 DK + 1 0 Bk it 44 95 B o 76 B
HEE, 480 (68.57%) 47 AngioJet Il 12 75 B ,
22 (31.43%) 17 Aspirex il ERE. £ 961 (12.86%)
BAAN AT T PMT F AR, 3841 (54.29%) 17 PMT Bk
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A MATF A, 46 (571%) 17 PMT, MAT & CDT F
A, Hrp 2 F H T EkEY 5k, 19§ 54T PMT .,
MAT F R 5k TR, Hh 260 H T S48 AR .
PMT F A o JR ¥ B & o (7.51+£10.82) J7 1U

KRN 21.43% , H by i Ik GE %R N 82.86% . AR
Ja AR K IMICIERPE (%£3).

R3 0PBENRERSAREER

Table 3 Procedural outcomes and follow-up results of the

(%£2),
F2 7061 BERFATR

Table 2 Procedural characteristics of the 70 patients

Pk HfE

PMTFARA M (%)]

A Bk 49(70.00)

LBk 9(12.86)

A E Ik 4(5.71)

ZeNE ik 8(11.43)
AT BRIE (%))

T EER K 35(50.00)

I R R+ R K 9(12.86)

I R kB R K+ PR K 2(2.86)

R TR Bk 24(34.29)
PMT FAR I [n(%)]

AngioJet 48(68.57)

Aspirex 22(31.43)
PMTHR G & UL [n(%)]

PMT 9(12.86)

PMT+MAT 38(54.29)

PMT+MAT+CDT 2(2.86)

PMT+MAT+CDT+5k 4 2(2.86)

PMT+MAT+ER%E 17(24.29)

PMT+MAT+ERFE+ 5 42 2(2.86)
PRGBGSR (T TU % = 5) 7.51+10.82

23 BEFAREREARFBER

7 IR PR AR T, 46 6] (65.71%) &
P I 35 B TG0 PR i, 16 Bl (22.86% ) ik #
I B br e, 8 (11.43%) ik %19 5 i
LEA MR R E (N%+I0%% ) K 88.57% . 1F
FIF AR I L AE T, 16 (1.43%) 80 i,
5 T EE 25 9 1 8 5 5 A Sk M CT 2 7 i Jib Wi i
Yk SLHUEEIR T R B B S AR s 34 (4.29%) L
St B R AR AR s 1B (1.43%) B 5
JSI PR B, 2R 0 A PR S ORE IR 28 5 R %K F)
TCAER PE G 1] 5 11 6 (15.71%) i B 20 &5 A
JR, ZARSFIRIT IR . 621 (88.57%) ik
HEAT U A U AR, BT R BT B U s
TE AU R 100% . 8% B b A7 B IE] 58.5 (20~
84.25) d. RJG1HEWN, 26] (2.86%) 3Pl =E
RAGOL, SBUBERIT G WS % . RIS 14 PTS 1Y

70 patients
g BUE
R (%)]
JNESRES 46(65.71)
NESRETTS 16(22.86)
T ER 8(11.43)
It KAEn(%)]
R 2 1(1.43)
JINHS o Z A 4(5.71)
JiTEAR: SV 11(15.71)
TEAREL (%)) 62(88.57)
UE AR B B ] [d, M(IQR)] 58.5(20~84.25)
Bl DTAE A (%))
M5 % 2(2.86)
PTS 15(21.43)
TEPTS 55(78.57)
H b ki 2 n (%)) 58(82.86)
3 if i

VTE B9 & 9 2 bifi 25 4F % 0 3 K0 8 2 1 7,
65 % K LL W) & AF B E M R T BT A VTE 9 1] /Y
479%, FEiX —RERT, P BRE WA &
(58.2% vs. 43.5%) , I H PE i Ilfi K 3¢ BL S 4 % 0L
(54.3% vs. 44.5%) , IR B ARG f& PE (9 e S5 0 3
(78.9% vs. 50.7%) » G HLEEIRIT J& VTE 16 JT 1Y J
Bili, H AR HROE A 4 Z PR TR T ) & AR K i
KB @ % TH = (OR=2.08, 95% CI=1.85~2.33) ,
H 30 d W P8 IR B (OR=1.36, 95% CI=
1.22~1.52) o X PB4 0] 6 5 2 A4F & A IF0E i3
i Pk DA SR DR S IR 9T B 0% . ik Sl kR
A I AR 4R E A B 48 1R 19 9 2 oRE XU £ 45 2 45 VTE
BB IR YT AW T O A A AR

FEAE B HE BT, ARG YRR YT O SR I
T AN B AR MR EEIE T 1
Br #5 #E Ak L {H (international normalized ratio, INR)
KR AL 58% , SAERE B E AR LG, i LR 2
T 2445, FE B MmN EAREIKST%, R
EHEORPIEEZEY (DOAC) Fifk 1 Wi i 74
EFOlk, REFEREETHERENTRSULY
BB 0 24 WL I8 B R AK T 30 mL/min B,
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FI A Vb BE B i 25 W BE ) TE S 50% , AR R Y R HS i
IRV 38 0 28 4.29%/ 410, — TR IE 1 22 e BR A
WG N T 981 Bl St VIE & (265%), H
o 88% B E kA R KIS PR Pse . 458 Bon
2L H I R PR A 6 JE 3 i R R A R i
g 5§ AF 8.5 15/100 451 A1 13.4 41/100 4] . 3= F S i 5
HH, 79% TEAEBEIRYY, 15% MmN L, 6% K
FHofr vk . 260 SE AR VTE $U ik 8 o & R R
i, I R R, R A XU 5
Wiso LIRAFFRAREN, M T EERERAM
Az U R A, HLBU BRI T A TE — 2 I KU o
X AR SFRRIR AR, R A LI
i, DL A A RE A AL TR VTE I FEAIG
I RURS: 2 I DR DG B 5 a5 . 7 DVT W bt
W, A E R (A T R s R a )
F N TR E R E BRSO R B, 0 i OG
WE A G T IR BB IR YT I DVT 35
Meta 43 B 7w, /N & DOAC il Bl & % P VTE 1
FXT GRS E (relative risk, RR) 4 0.94, 54 5|&
7MY, W/ DOAC 7E T B VTE & & J7 I
AL TaFEITE, FNTREFEAMME AR . 1
Ab, /N DOAC f 35 B IR il = PR AR G AR R
AR (RR=0.71), Ky KB (RR=0.62) Fl
Ilf PR AH 5& JE R i XU (RR=0.75) , &7 /i
i DOAC TEZ AR5 T (g3, R il A e AN
RFF . A8 Y H A 58 £ 7 /b il i DOAC Y fL 3,
¥ T B 2 A X 9 o S8 A L JE K B g B ] 1 Bl L
PRI E (RCT) #F— D50k, LATE 4 7 o 4 Hh T
fli /N 5 DOAC FEA [A] A HE B KR I7 i o 5
Gk Iy — T Meta 43 BP0 90 A = I0UEE X AR 1
BRI AE & JF VTE S5 i BEALAT GSS 362 361 4
O, o I 5 O A BT UR VD OBE K 2 K
25 mg vs. 5 mg, — WPEAL A ARV PE AR 1K
10 mg vs. 20 mgo 45 WK, /Nl E DOAC At 4=
M, A4 (VIER K& . K I s i K AH ¢
R ) KRR (RR=0.77), Hi Il JXUES: t B#
it (RR=0.76) . HL7d 43 #r K il . G R AH SCHE K
i . VIEZ ZkK & FET- RN, TREXES.
X 2 B/l £ DOAC 7E 98 4 A5 3¢ VTE /Y & K IR 97
o, JT RS AR DT A, (B U AR,
AT R Ry 8 4 B T 2 4 0 KO P BE SR W . AR 5T
o3 (429%) FEPTEE LD R P 3 o) H B L
Kl bR, Bt A i o 5 e AR g . 161 (1.43%)
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BT AR 300 o B M o o, 25 T4 T LEE 1 R R R A Sk
fii CT B oA WS 25 T P BER YT, 148
HRBIGBIE . ZERF A EEREE SR
T O5E 0L 8 D B 0 Ak B 4 R 0l 3 e A ) AE A OG
PMT i FH PR 38 Bl S A 53 B 25 5 R i i XU in
K, ARATEE ML F X T PMT + 20 E % . AWF5E
LB (1.43%) Y B0SE 4 5 i i, 2% 55 28 0 3 ik
KB INEA K, AL AR AR S kR, gk
SLINE IR R, XTI R v] 2 R OR R e
PEZER . AL E X AR 2T B B R, T
PMT RJ5 2 HE A% B/R i FRIHE D- — %
REE B J5, r 6 e BE 25 9 ) 4 3 DL o itk Ak
ABFFEHFEE 20 (2.86%) MIEEXEBE, 5H
BAEA K, eI RITEEL Y G L8 K Kb E

B T AR UMERIBLEEAN , CDT K iste 4 ik
A N ER, 3 A ) B T A .
%7 AR R R KR A VR R R, IR R AR
e ) PTS 1 & AR AU o — 01 SCHK Meta 23 BT 2140 A
T aemibgE, 3028 41253 45 R R CDT iR
S DVT R IR A= RN 1.2%, PE N 1.1%, JET-HK
H0.6% . 1 AF 1 PTS I ks s 1 1 & A= 2853 51 R
17.6% F177.5%; 4558 F W, CDT & —Fp K KU iR
J7 DVT W 05 i o SR S5 bR e BT BEVR J7 A L, CDT
4 Il R 7 42 LA ot XU 3 m S AR Y, i R B
T T8 VEAR i XU, O X R AT A AR A T
W& I AE 6 3F R IE AL, CDT 38 77 78 28 00 55 R e K
S A 6 T R IRE SRR, — HLH BRSO R E
I R 2E AT Ab B PN — 0[] P A 5 B T
AngioJet PMT BE 4 CDT 5 8.4 CDT ¥R 7 % 4F W 2 Pk
B DVT MG IRIT 8. 45K Won, 5540 CDT AH
F, 2R F PMT+CDT 35 ) 2% 142 35 B i B T &2,
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