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BRI BIER BT R AT R K AT [ g 2 AR, A Dneali 35 47 (64.8%) . Celect 3 {4l
(5.6%) . Cordis 1415 (25.9%) . Octoparms Mzl bf & #F (DLBT) & 161 (1.9%). &GS TR K E
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A, 36 (5.6%) 17 MARTERRICA BEBERA, 1841 (33.3%) 17 HRES S8 B0 & 8 H R
AL 1201 (22.2%) A7 MREE BRIE G 45 BUR S B # DR ERBED 3R, 16 (1.9%) 47 ke BREE & 248
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(61.1%) R UG, 9B (16.7%) FIZHEER, MARTERR IR N 833% ., BT AW L4 (1.9%) i}
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Clinical efficacy of the Aspirex mechanical thrombectomy in

treatment of iliofemoral deep vein thrombosis after trauma

LI Jinyong, LIU Jianlong, LIU Xiao, JIA Wei, JIANG Peng, CHENG Zhiyuan, ZHANG Yunxin,
TIAN Chenyang, TIAN Xuan

(Department of Vascular Surgery, Beijing Jishuitan Hospital, Beijing 100035, China)

Abstract

Background and Aims: Early thrombus removal and debulking for deep vein thrombosis (DVT) of the
lower extremities can restore venous patency and relieve symptoms. At present, AngioJet is the most
commonly used venous thrombus removal system in China, while Aspirex is infrequently used.
Therefore, this study was conducted to investigate the efficacy and safety of percutanecous mechanical
thrombectomy (PMT) using Straub Aspirex in the treatment of patients with acute lower extremity DVT
after trauma.

Methods: The clinical data of 54 patients with DVT after trauma treated in the Department of Vascular
Surgery of Beijing Jishuitan Hospital from May 2016 to August 2020 were retrospectively analyzed. All
patients underwent inferior vena cava retrievable filter implantation, with Dneali in 35 cases (64.8%),
Celect in 3 cases (5.6%), Cordis in 14 cases (25.9%), and Octoparms and Tempofilter II in one case
(1.9%) each. The iliofmoral and inferior vena cava vein thrombosis in all patients were identified by
color ultrasound examination or venography after surgery and fixation for trauma. Among them,
22 cases (40.7%) had iliofemoral vein thrombosis, 4 cases (7.4%) had iliac and inferior vena cava vein
thrombosis, 11 cases (20.4%) had inferior vena cava thrombosis, and 17 patients (31.5%) had iliofemoral
and inferior vena cava vein thrombosis. All patients underwent Straub Aspirex PMT under local
anesthesia via femoral or popliteal vein approach, combined with manual aspiration thrombectomy
(MAT), catheter-directed thrombolysis (CDT), balloon dilation, and stent implantation. The technical
success rate, immediate clinical success rate (symptom remission rate), perioperative bleeding rate and
filter removal rate were calculated. One-year follow-up was performed, and the target venous patency
rate and the incidence of post-thrombotic syndrome (PTS) were evaluated by ultrasound.

Results: Of the 54 patients, 3 cases (5.6%) underwent mechanical thrombosis alone, 17 cases (31.5%)
underwent manual aspiration thrombectomy, 3 cases (5.6%) underwent CDT, 18 cases (33.3%)
underwent CDT and MAT, 12 cases (22.2%) underwent MAT and iliac vein balloon dilation, and 1 case
(1.9%) underwent MAT and stent implantation. Both technical success rate and immediate clinical
success rate were 100%. Grade III thrombus clearance was achieved in 12 patients (22.2%), grade II
clearance was obtained in 33 patients (61.1%), and 9 patients (16.7%) had grade I clearance. The success
rate of thrombus removal was 83.3%. In the perioperative period, cerebral hemorrhage occurred in one
patient (1.9%), and hematoma absorption was seen on head CT examination without sequelae 2 weeks
after discontinuation of thrombolysis and anticoagulation, epistaxis and puncture point hematoma
occurred in 2 patients (3.7%), which were relieved after compression, and there were no complications
such as symptomatic pulmonary embolism and death occurred. The filter retention time was (61.4+
84.8) d, and filter retrieval was attempted in 51 patients (94.4%), being successful in all of them. There
was no recurrence of thrombosis and other complications after operation. At one year after operation, the
incidence of PTS was 33.3%, and the target venous patency rate was 75.9%.

Conclusion: For patients with acute iliofemoral and inferior vena cava DVT after trauma, PMT using
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Straub Aspirex has demonstrable efficacy with reliable safety, and the combination of manual aspiration
thrombectomy, CDT and iliac venoplasty can improve the venous patency rate.

Key words Venous Thrombosis; External Injury; Thrombectomy; Aspirex Aspiration Thrombectomy System
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thrombosis, DVT) 9 3= 2l K 3 3L Ay R4 9 K i
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GLICA AR T O JUUARE 2 00 i i A 0 o A
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ZEAAE (post thrombotic syndrome , PTS), X ™HEH
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g . BT . BRI Bl L R TTR BRI RN R
FHEE L TR DVT, JiA7H 2% 8o x84
Ja BB KoF AR TARRE, HET AW DV 8%
Az BN 2y 0%, R 4 % A0 A0 1 A 1 R
DVT (1 & 15 3 29 3 30%~60% , Gk Z&i697 . 2
20%0~30% I AL 6] 3% ok it A F 8 28 4% JBe i bk, Mo
W E 409% 23 5| R i i ZE0) . HUBE 2 IR YT 1 DVT HeA
FB, BRbrgesh, B0y i s B AT LU s A
WDKOE 1, ZERRAEAR, T BRI ) & AR T PTS /Y
SRS 1T 4 T T ORI e DVT AR AT
HEAT LAY MR BR o WL R IR Y BR S A
AngioJet }¢ Straub Aspirex 51, AHF5Y [0 51 43 B
B3 i 2V B BE S T s e DK If e A R A A Il
R ZERE, PEM 53 B Aspirex [l 12 7 Bk R G iR )7 20k
DVT # % 2 KA 2tk

1 ARSI

1.1 —H&ER

[ st 4 43 A7 2016 4F- 5 H —2020 4F- 8 H #E b 5 1
KR B2 B 5 AN RHIRCR 1 54 618015 )5 2 DVT &
H A PR 9 191 B8 Ak o Sk T Bl S0FE P il Ag SE XU
BT K IE A, A R A0 &k BCE i
TR AT B ESFRITRATR 6238 7 5T
JH i Dk 1 S K A, B2 Dy 2 MR RO Dk AT I
WK IMARTE B, T 1048 S BT Aspirex HLAR L FE 5 B
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Arpgh & SERE . CDT ., B H PkEk ok & 2 28
BHARS BARHE: (D) Irf B e s g i
S5Ok R T OB VKM AR T R (2) IR B A 4%
8 75 B 1 5 WA Oy B RO Dk i kR AT (B R IR
Jik A s (3) AEAE 42 52 Aspirex B CDT I 12 3% B3 07
R HERRARME . (D) Q)5 B I .
JUE 5 0 0 I 0 R 5 (2) 3 3 H s IR Bk
A I A T A TE R R (3) i R R ok OB A
(4) 12 PE T JBCGR 0 Dk il kT8 R 5 (5) Bo Bk S i
ARSI (6) WRIA SR LR VIR G . A S
H AR B E A R E A

1.2 BITHE

1.2.1 AE FRe#FhkoE 2 wBUMEM ,  Ja 0 R
S S A A R bk, B A 8 F KA, &R
WL LB 0 Dk SR I #R ke A m W , A o R RE
BH e U ' e KO LA SRR R K Oy XAk, T
K TR UE R TR 45

1.2.2 Straub Aspirex HUik A A R HELEH
K 2E RIAT T R K s 5, BB AR A O . AR A
M B R i, T ARG, 22 B Dk 2E
WA RN 5 28 M bk 22 A, IBOORF ML o JR BR R 5
R 5 DK OT B0 B 1L F S KRS, U8 B 228 i i
Bt, 84l Aspirex it W TAER %2, EEEI0F
B DK A A A A W 9 R R B ER K
(NERmBEER ), Frhie S8 5083 5% & &
SIMASHE: . Rk ®, WTFRESZEH
I NOE g R, M1 em/s, DERTER
iR EAE 2~3 . B 10 F Guiding 548 #E 47 1ML
4 4 DR 25 DL Bl Aspirex ALBRE A2 (& 1)

123 BmhFEEAR WESENME, HER
90 LA 455 T TR DK L A S T g o 07 DR R O
e (50~75 7 TUM, 293~5d). H&WImE, & H
DU ERE o Kt ot A7 O o

1.2.4 RET KL REAR FEWER KL EBR
Jo . W T S AR N IR 0 K OB 28 >50% A
N FHBREZ Yk (E2), s Bk W 45, af
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AT LB 3, AR

Figure 1 The imaging data of a 32-year-old patient A: Left iliofemoral vein thrombosis, and Denali filter implantation; B: A

prone position, left popliteal venography showing thrombosis along the entire length of the iliofemoral vein; C: Mechanical
thrombectomy with a 10 F Aspirex under DSA; D: Patent iliofemoral vein; E: Moderate stricture of the common iliac vein
with compression; F-G: Balloon dilatation of the iliac vein; H: Patent blood flow and mild venous stenosis after balloon

ll

B2 161455 BERGEER A HEMZ, ZIEEIKEZ AR B: 10 F Aspirex SAHIMIRIE; C: ZE
Wi, D: WEFIk SRR, FREFIKERSME; £ 10 F BBk, F. SEIKEERA; G. #EEIoREY K,
H: 3K Wit s, e

Figure 2 The imaging data of a 45-year-old patient  A: A prone position, left popliteal venography showing thrombosis along

dilatation

the entire length of the iliofemoral vein thrombosis; B: Mechanical thrombectomy with a 10 F Aspirex under DSA;
C: Patent left femoral vein; D: Thrombosis affecting the whole length of the iliac and partial portion of the inferior vena
cava vein; E: Manual aspiration thrombectomy by 10F guilding catheter; F: Severe iliac vein stenosis; G: Balloon dilatation

of the iliac vein; H: Patent blood flow and mild venous stenosis after balloon dilatation

1.2.5 JEEICE AR S R K oE fl S R T & EEMEF N3 mgd, 55 F 2 ES 35 .
PR GE W 1 . HE Y R R T A A I K B AW BE A8 Ax o, JF AR 4 E PR AR AE AL E
ZEHIE N 8F Zh ik HY , Ue sk ik B kgt , (international normalized ratio, INR) %% &, #
DB g ML g U8 2 D o AR TR DR AR R A I il INR T 2.0~2.5 Z [i] o RV HE 5 i - 20 me/d,
i Wk 2 A B LA HRMEEmts s, 2OHR3INSHLL,
1.2.6 #EET A BEBFARBZ NS JF@EEFEM . R E ARFE R O RA &
wIFE . B AR S D IRAETE MRS AR BER YT, PE (20 mg/d) .
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1.3 REEREUETEN

F AR B Ty e A B 4 ko 5 W R R RS
T R KR T i 0 R o B 20 R B T R ChE
REMR) 2 X0 1N 2MERERE M . AL bR
EE S ML AR T BR #6>95% 5 119 I f4
5 bR 50%~95% 5 1A I A4 15 BR %6.<50% o 18 B BT
SE SR RS T 9% B DA (9 e i B0 A i = 1
FE XM I AT R N B B AT, N
R J 0 5 e K AR A A i . /0N Rt R e S
oI PN ISR A a1 becy o S NI I o S O (/N
SER A PRI IR . S AENY L Villalta
PEAUIPEM PTS A9 ™ H AR, 24 0~4 028 B
PTS; 5~9 7» N2 PTS; 10~14 43 K B PTS; 15~
33 53 A EFE PTS; Aty & 8 1545, ik i ih 5
AR BEATBE VT o 1 AF (9 % Dk 38 17 %6 8 LR PR T
R UAEJE (RIRGE ) 8 e R & ke
78 <50% .
1.4 FitF4E

R RhE S G (B5%) [n (%) 8K,
MFAEIESS AT TR DI + brifE2E (v £5)
Fon, ANIRIEZS 4 A 0 v o BEoRE D %k (g
SAALEIEE) (M (IQR) 13R/R. P<0.05 k2% 54 41t
20 o BEA»H oR FH SPSS 23.0 GE TR .

2 # R

21 BEMWER

A BED, H256 (463%), 229
(53.7%) , F¥HEH R (52.8+165) % . 15 f
(27.8%) BEMEAEIMIE, 46 (74%) FE4H L
W, oM (11.1%) FEABERG, 361 (5.6%) fEA
fiki 15 2E . 141 (25.9%) & 145 R R B 4 35 i
Pr, 1361 (24.1%) R TFE/NBREIT, 341 (5.6%)
KT KA, 24 6] (44.4%) R H A AME
B B . B M B R R B IR Y R Z I
KT RS2k (748 £2.47) d. 3414 (63.0%)
A MR T2 T 2261 (40.7%) % Nk
JBEH WK LA TR B, 4B (7.4%) )k 8% - T b ik
Mo, 11 6] (204%) A& &bk &, 17 4
(31.5%) MR-#E- T BF K (£1).
22 BEEBITER

A BOHUE S R T B A, H o Dneali
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35 il (64.8% ), Celect 3 ] (5.6% ), Cordis
14 5] (25.9%), Octoparms M €SS (D1 B ) 4%
1B (1.9%) . 34 6] (63.0%) 247 bk & A,
194 (352%) 27 ERIKE A, 1] (1.9%) %
HEBKEA . B30 (5.6%) 174 HLI AR 5
FAR, 176 (31.5%) 47 M4 % bR 3k & 548 Ui
R, 36 (5.6%) 1702 EBRIKA EEHBRA,
18 15 (33.3%) A7 I ¥ BRI & 3 4 BORS S B  IR
A, 1261 (222%) 1700487 BREE G 548 Uk )
BRI kA, 1] (1.9%) 171K RIS
SR R EAR (£2),
23 BERTHER

AR BTy 23 K B 20 R 2 2234 R 100% . A
12 i (222%) & i 4 1093 B, 33 #i
(61.1%) M UFFR, 96l (16.7%) N 19,
M A8 % B L 3 R ol 833%. Hl F R H 1 #)
(1.9%) 5 B0 ol , 25 7 45 F 90 Bk K % 8 3R
57, 2 JE G B A Sk CT B R I B W g, TGS s
hE o A 201 (3.7%) A B0 S i K 2 i il
I, 25 T R AE Gk I, SR H BORE IR Ml e SE R T
& OJF KOAE o 22 B % B #R bk DVT B E A 7 B
(31.8%) F8 3% 7E 1A% T B 09 [ 10 00 08 2 1 o 3042
ke, JEAS A EA RN (61.4+84.8) d, 5142
B, B N 100% . AR5 14E PTS # & 4 &
H33.3%, B ks g2 75.9% . A5 TG e
2R BRI FE 2E (#3),

F1 BEMRBER (n1=54)
Table 1 The general data of the patients (n=54)

R Kl
B (%)] 25(46.3)
AR (P K+ 5) 52.8+16.5
LR (%))] 15(27.8)
L (%)) 4(7.4)
BERIF (%)) 6(11.1)
i 2En (%)) 3(5.6)
KR AT (%)) 14(25.9)
T IBNEEE AR (%) ] 13(24.1)
AT Kt [ (%) | 3(5.6)
Hottb A 55 A 3 [n (%) 24(44.4)
MR (d,T £ 5) 7.48+2.47
1A% B A2 T (%)) 34(63.0)
A% 5 S HE - TR ik [ (%) 22(40.7)
ST IR (%) ] 4(7.4)
SN IRk (%)) 11(20.4)
SIS T EER K (%)] 17(31.5)
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®2 BEFAAH (n=54)
Table 2 The surgical data of the patients (n=54)

T H Bfiiln(%)]
Dneali 35(64.8)
Celect 3(5.6)
Cordis 14(25.9)
Octoparms 1(1.9)
I Fk 2 (DL E) 1(1.9)

IR EARR
Fi ek E A 34(63.0)
Lo kE A 19(35.2)
ZATFRIKE A 1(1.9)
MR BT AR AR
EL 3TN 39(72.2)
Jilid 1o 15(27.8)
GRS
PAZLE AR R 3(5.6)
IR S e 17(31.5)
A BT S 3(5.6)
IR A U + B 18(33.3)
IR A U+ BR D 5K 12(22.2)
TR U+ BRAED TR+ 4R 1(1.9)

R3 FRITH. REBMBEHER (n=54)
Table 3 Surgical efficacy, safety and follow-up results(n=54)

TiH Kl

SR (%)]

eSS 12(2.2)

B 33(61.1)

TG0 R 9(16.7)
I RAE(%)]

R il = 1(1.9)

N I A 2(3.7)
PEAICH R [ (% )] 51(100)
Rt 545 5 (% )]

TG PTS 36(66.7)

B PEPTS 11(20.4)

I PTS 6(11.1)

R PTS 1(1.9)

H bk i 41(75.9)
P R B (d L3+ s) 61.4+84.8

3 it #
PUBEM AR 2 2 DVT Y HE AR 97 7 50, R4

REBEIA MR R e &2 %, (HXTTF B 447 I
1 I N BE A R B S Ak o 30 i e Y BR T A
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PR A UK ML UK 2 E N, R SR R I 1
JUEE PTS (19 & AR KU o 45w HE AR N T SRR
koA AR, B Z B, RRAT
CDT 5% PMT, PR i B0 BRI i, ol 5 0 Ao )
AE, PRARPTS M kAR, mEeAEk, WNEARME
JR& Sy St R R DK Il AR (R IR T BRI TR
CDT 1 Ay Il PR L — 26 i i A4 35 B O =X, R X
A DL R A AR, AR IR Y R, 3R T T
Bi PTS kA=, RCRBE, HursE HE©e 49
DR T B B i A0, R CDT AR B, 1

SO AU N AT Z 00, SCHERY PR E CDT A 56 K H i
Ei%%n%amwMHE%%~ﬁ%ﬂ &l
B IS D 25 B AR, T LD ok o R, TR

mm,Mﬁ@%mﬁom$mﬂﬁﬁﬁmﬁé,
A FE R AE ], Him AR R E . BT
E N A% 4 Angiojet Ml Aspirex %%, H
Angiojet! ™" RN T2, 1 Aspirex b & D, HH R
SCHR A8

ARBEFEX G A0 5 DVT 8%, mial s
ity 1l A A FEAE 1Y A AR B R T%~58%" . A IR T A
3 [) B 875 ity o4 e 2 RE X AR A B R LK .
X R 5 AT A BE TR SR ) 3l fE R R K
DVT (55, 5 ML 5002 5 FUICE N I Dk o8 4%
GBI G B PTEEG YT, X Tk py A B, 2T
il t LB U FR T Y AR AR, R A AR IR AT
HLAT PMTIRYY , M ERTECE SRR . CDT 4%
kR sk B R AIRYT L R AR TR R
Ja VAW HEAT . 20 RS B Dk DVT 7E 14 35 B 1 1)
I B 95 B8 o 280 kA, F 5 i GE R AR R A
339, AL FE 22 0145 B Ik DVT & & 47 7 41
(31.8%) V&4 NIk mAe , A SCHE AL,
TP RIS 48 B A LA T MM . AT
brJE B E KW O IkRPTEE 5 b, A v B,
oF M0 A8 B2 ST O U RS, B DUk AT W ) T A
KWHEIE U8 A, WM RIEUE &S, ] % 8 800 i
HoOB g 8%, ASHFSE 5100 i 3 2 ug A il B
R 100% , 5 SCHERPIHGE 2L, 3R T IR U BR A
i)/ RViE Y NI i N i NS B i

Aspirex 3 8 7E [ N 4 5§ 1 JC KA A< i BE
WA, AN UL T AR AS 1 0 Y [ B Ay A .
A — T 5] B P B ST, gl 56 1] S R R R Ik
DVT B , Frfi & 45 T Aspirex ML TEBR, Jf17
Wbk Em A, BFEARBI™E LM, K5k

http://www.zpwz.net



5 6 11

F £ 5, % Aspirex AR #7677 €117 5 20 T BOR 3 M e 7 8 I K7 X 741

Vi VAR, HoA LD E PTS i & A2 R 36%, 1 4F 11
s i JUkE 1 R N 87% , T ASBIF 5 PTS 1Y & 4= 5y
33.3%, HbnihbkiE R R 75.9%, % &AM RAT
THEANBREMNLH (1.9%), HEABAEEA
UE AR J5 BRLAlT e # O AR Y R, R ST A R
H 25, [HEA AT EIN Aspivex F8 Y7 500 8 35 1 .
1M Loffroy S0 g, A — 0[] AR F 5T A R GE T 30 )
S MR B DK IR HR 2 Aspirex ILAR T % I [ B 45
TEAE A, SR BRTA B LRI,
K I A S, TS BE DT 22 S T B IR R R
g RN 86.7% o SR ML AR 1 bR J5 PTS /) & A4 5 i
i L AGE LT T A P A AR, 0 S AR
PR A, R RE Y 45 3K AR AR X L L
PR M SR AT G, T L e ok i R R 5t A s A
A L R IOk A A ) 3 I e R B R R4
AN A O o A5 35 20 7 38 Sy [l it 1 9 191 43 A
{2 5% B bk DVT 530 il A% 85 ok X 1 £ 100
AR RO R B, AT RO AR T 1 B L
W5 i — 25 K I IE S YT A%

XF T HE I K DVT 5%, Aspirex 15 #2697 %
WEA AW . CDT. BRF KRB 5K S 28 i
AR FE MR TE BR BT, TCIE 20 M i kA S 2 B
BRI, ATACA 10 F 34547 1042 dh W, 78 40
2%, MR EBRATE IR ] 2R M RN AR D
BAERI S, W aRE MR, W CDT N H
RE AR HH i JRURS: 200, (HE X T A SR, Aspirex 15
B A A U W] BB T VA IR B AR, Ak
WA 9B (16.7%) Mk TR IEBR, %5 &M
R B AR B R BRIH R S epT, R
B AETE i JRURS: , Aspirex ML F2 7 B B & CDT 15 )&
— PR T R R ki AR A A T B, BnT R
% 14 N B PTS & AE KBS, BF 52 i s 5 4l
CDT M EL, HIFKAE . PTS L&A, 1 4E M bl
W 2Bl KA TR YT AT R AN VA R B ) B PR G
B, JCREE . AT Aspirex LI 1E 5, 1
CDOTHMIGYT, BT AR AEA 16 (1.9%) K i
ik, 200 (3.7%) /N, 5 A OC R E
Lo XTI, FE 0 5 R SEIR YT
— R EE A S, xR L, AW
[ 22 35 2 A5 PV A8 e e, 18 A DG RE 2 % Kl
FA ST T, 2 8 J5 VEAR i RURS: P K
PUsE . XF T 2PEH% Bk DVT MR 9T, PMT & 4>
PP, IR, KA CDT 3 4 B AR 1]
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DA o A% T B A 3 R i K G g R0 AR F
FA 13 (24.1%) BFATHEEIKIREY 5K BIE ,
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