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Angiojet H IR 4EiE T £ F ARHB X T B R FRk e B Y
Nz FA R 7 3L

HRB, P, ARE, BEX

(LB BRFEFEMRESNMARER hEiMd /) LA KEhEmitiad e, EiF 200011)

W OE B#: PEN Angiojet HUBRIARIATF FARMIE F IR IK M AT B (DVT) M 10 F TR0 2 4
Fik: EEES BT 2015 4F 9 H—2017 4F 1 H 91 21k DVT (h iR a8 ) BHEIGKFER, H
H30 41 FARAMIE DVT (WERAL) , 61 BINAEFARAMIE DVT (X HRAL) , W4l ¥ E Angiojet
WAIATY, SRS L S AR (CDT ) B ZRA A, H A 0 2 AT G I PR A A
R PABRERM MR LI EER (HP>0.05) . MAREZRMBAR, IRERMEK
R TRGE L (¥ P>0.05) , X IR E R R U R WA A (231 d vs. 1.50 d,
P<0.05) o PEZAITCA i Fo 0 B FE TS L o0 A 4 A5 T O R RE & AR, X IR RN AR 4 43 i R
6 1 4 {51 2 ) s 0L, ROBT & 2 B B 1 BSE IR P I B kAR B, 22 RIS TE X (# P>0.05) .
BARG 1ARm7R (XTIRL]. 88.52% vs. WLEEZH: 90.00% ) . VRI PF4> K Villalta $F43 24 5734 40 1
222 Y (4 P>0.05) .
Z5i%:  Angiojet WARTAYT HI T FARMIE DVT %4 HARL.

KR Wk T B ARG I KAE; AR YIBRAR
HFESES: R654.3

Application of Angiojet mechanical thrombectomy in patients
with postoperative deep venous thrombosis and its efficacy

HUANG Jiaqi, LU Huaxiang, LIU Xiaobing, LU Xinwu

(Department of Vascular Surgery, Shanghai Ninth People's Hospital, Shanghai Jiaotong University School of Medicine/Vascular Center of
Shanghai Jiaotong University, Shanghai 20001 I, China)

Abstract Objective: To evaluate the early efficacy and safety of Angiojet mechanical thrombectomy in treatment of patients
with postoperative deep venous thrombosis (DVT).
Methods: The clinical data of 91 patients with acute DVT (central or mixed type) treated from September 2015
to January 2017 were retrospectively analyzed. Of the patients, 30 cases had postoperative DVT (observation
group) and 61 cases had non-postoperative DVT (control group). The relevant clinical variables between the two

groups were compared.

EeTH: EEARBERESTIHE ( 81570432) 5 MEACE AR =R W LAREE" PHIHE (BXJ201935) .
Wi EE: 2019-03-01; {EITHHA: 2019-05-14,

PEERIY: ERM, LIRSSl R i =B R 25 T LN RS BRI, 3228 A § ki Jr 5 o

BEEE: MER, Email: luxinwu@shsmu.edu.cn
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Results: There were no significant differences in terms of preoperative data between the two groups of patients
(all P>0.05). The stent implantation rate as well as the diameter and length of the stents showed no significant
differences between the two groups (all P>0.05), but the average time for thrombolysis in control group was
significantly longer than that in observation group (2.31 d v5.1.50 d, P<0.05). There were no serious complications
such as major bleeding events and cardiovascular events or death occurred in either of the groups. Puncture site
bleeding occurred in 6 cases and 4 cases and newly developed symptomatic pulmonary embolism occurred in
2 cases and 1 case in control group and observation group respectively, and the differences showed no statistical

significance (both P>0.05). The 1-year patency rate (control group: 88.52% vs. observation group: 90.00%), VRI

% 6 1]

score and Villalta score showed no statistical difference between the two groups (all P>0.05).

Conclusion: Using Angiojet mechanical thrombectomy in treatment of postoperative DVT is safe and effective.
Key words Venous Thrombosis; Postoperative Complications; Thrombectomy

CLC number: R654.3

TRORF KR IE Y, ( deep venous thrombosis,
DVT ) J& IfiL & A LAY i K 0] 37 B 5 4 2 s
NBEE R L3%", A REAR G K A B 91 7] 5
JEE I RIEZ — o WAT R I A WO A SE [
DVTHAE % R A N0.1%~0.29%"7, X 3k 5 4
ELHTIE30~60 T DVT R, DVT R G Zil 5 bk A
%€ (pulmonary embolism, PE ) FIUR &k i #2 T2
WA 25 A 1E (post-thrombotic syndrome, PTS) ,
I R B A A T SRR T AR R R BT BT IR

FAREHBWB N ASNWDVTHRHZ —, B
R AT I XURS: A Al PV A (catheter-
directed thrombolysis, CDT) TEMZE B E AR
MWes] TIR® . SRR EE (26 ) RiFER
CDTVRYFIFT, BA EE 44 TDVTIRIT I
HAREE, HHCDTX B HEMIENAR., &
Fe UMM M A2 7 BR AR ( percutaneous mechanical
thrombectomy, PMT) 7ElG IR L HHE LA T
MEHET, Hoh Rl Angiojet MAVEE, %% B LU mE
2y (RS ) Jo e ny 7 20, o i ke 45 4 B IR
ANEE R R A R, ET PR T R O R B, R
R 5 ik A RE R DK BB A5 KR, R PR OR SRR
kD™, TR AV AR 25 W R R, R KRR
(BTG 1 i JRURS: [ s AT DA /D e BT C DT Y 3
Fa 245 ) R0 dk e g Ta) o AT AR C DT 8 i XU
AEL T i [ oot e 1% 1 G S I P I R 3 e AR
Wb B HEBR A TPMTIRIY 2 4. W FF ARG
(2 W) DVTHYEF, ZERN AR, EL2H
JE L PEIE AR A A L HUBEIR YT, TOUE RN N R A
Ro FBLIG IR A #Z & T Angiojet WG I7 7E F

© WA )T i [ & F I F 2P H

ARAEDVTEE 0% VR 8O8E . W
Angiojet LM A VG I X T AR KD VT B 1% 42
PERA RN, B BE 2 Angiojet ARG HYDVT
B GO T B 2 B, g el PR R A AR O
ALAT I B BB AR

1 RS

1.1 IRRF#

20154F9 H—201741 H W18 76 I 2¢ 3 K
2 B 2 e B IR 56 LN RGBS B I 45 A0 BRI YA 1 9 141
DVTE#H, HZ& T BE K2 R E &t e il
MIEATDVT, A B EEZ Angiojet WG
J7, SRR LUF R CDT ., Ry ik e E B AR
J7 o MR RS N FARE2R NS 3t A (EF
ARFXDVT) FIMEH (FARFAXEDVT) , Hoxf
ADVTHEE61H], WEHDVTEREIMH , XRA
5284, 334; FIAERE (53.20+£14.03) % ;
e R4, ¥k putE (6.70+4.51) d,
HrR G304 I SERPEPE . WEEH R B 140, %«
166 ; FEAER (54.50 + 14.86 ) %5 6 F 26/,
S R EIEE (5.33 £2.52) d. P4 EER .
e S DVTEHER . ARETVRIVEF 48 4R 8 T 503
S (HP>0.05) (F1) .
1.2 PNHERR R

(1) g9 Abpifie . BRI, FFF B K., &
IR AF ML RLTEAR o (2) HEBRARME . AR AT 2 S Y 2
PEXEEDVTERDVTE & #; W HEm124H
AN PLstss e Fi>754% 2810 E, T
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L Z R FARE; EMESAENSE, WO
MEEAS . IFEINREAS%, BACRHENIG
IT T RIGIFDVTH .

F1 WABRERT—RER
Table 1 The preoperative general data of the two groups of patients
Fopt HHEAL (n=61) WAEAL(n=30) P

A (%, x+s) 5320+ 14.03 54.50 + 14.86  >0.05
PRI [n (%) ]

3 28 (45.90) 14 (46.67)

4 33 (5410) 16 (53.33) 00
JiteE (d, xxs) 6.70 £ 4.51 533£252  >0.05
LT n (%) ] 41 (6721) 26 (86.67) >0.05
PE[n (%) ] 3(4.92) 1(3.33) >0.05
DVT K [n (%) ]

S e 6 (9.84) 4 (13.33)

JcAA sk 5 6 (9.84) 5 (16.67)

2 AR 39 (63.93) 19 (63.33) 005

TEE KB 1(1.64) 1(333) :

RS 2 (3.28) 1(3.33)

WHIR I 3(4.92) 3 (10.00)

AR VRIS (k+s) 1277+1.35  1233+1.52  >0.05

1.3 BT AE

B A BB AET2 D VTR [ B 20 25 7 4> 7
FFRIEM BB R . WA BE F A R F
Erhkug sy (IVC) M A+Angiojet ¥ A7, RE
W S R A5 R e R S LAF BECDT . BREE Y
K B AR AR YT o T A R S A ML 2 i N i
FIKRA FIVC, LA F RS PE, &
JE AT UM AR VR IT o BT A AR A 35 28 R8T e ik
R B i ok 5/ B i Dk 28 R B A6 PR, 352 B I
R dB AL L R KRR B, S o B M o R K
MmFEBETEFK, 2R FZ%EAAngiojetl
S RIS, K25 AUR G T
250 mLAEFRER K, S5 W0 T A A4S B, R
W g B A A IR AR, FFF LS miniB R AR F G SR B
WA, S 25]'% F H Angiojet M H 4 il
B R AR, R W29, IE T AE400 s
LY, Al i i K 7500 mL. CDTIRYY: 5
226 Unifuse?d e T8 B T . Rk m 2B, L
60~12077U/24 hiy JRiME (2577 U 7500 mLA:
HEIK) ABHRFREREREA, S HNEA

© WA )T i [ & F I F 2P H

WA R (12 500 UIFE TS50 mLAEFRER K )
B4 hE A B MY 6. WA H CDTR H .
BRAEY ik Je S HRAE AIR YT AU R B A VA AR
o, IR AE >509% W AT ER Y 5Kk, HE R Ek
WHRVCT AT AE 12, A XK ER IS’
B2 em, SCERIT O IGES AR R K<1 em, [A
I S 400 5% 4 B T AR B, MR S AR S UL E 2
HREUSY . COTER R AR U 5% bk i 44 T2
WA W FRITTerE (SE53M0) 18 FIERIGIT; &
24~48 hTEDSA #E WA . T 5 &L
Z—WZIECDT: (1) M52, (2) /s MK
W R I JCHE R (3) W LA™ Y i O &
SiE s (4) VAR AT do ARb KRS AE 6 3
UL .
1.4 Righti2

A5 AE e 1A )47 % LA 43 F 7 22 40 0 B e
HIT, BTG BE AR O IR A AR 7 BE B4R 2 Ak Bt
BEIRIT B3, 8 I BE I D RE i E R
JIR FH 4835 MR 5 AR I INR T-2~3 22 [H] .
1.5 FITHUE

W R EAREERER K EHL, BARE
24 WM, BRSSO ek FE
ot R AR R S I R AR O, LR S
C Aot i s P S B BT, & RIRYT .
M, AAFFFAR TS FEM) ARE B mFHF; R
HOEAE VRIVESY, 1AEBEVFZ 4, 1FAS VRIVES 1
Villalta 43107 R B ko % s R I ## ik C TV
TEAL S KE G 0L . VillaltaPE4y . ¥ M B F 1951
SER 56 MNRIEA ¢, 3T AR . =AUl
. ORIE MRS BRATK M . R RAESS  @
RULE . bk . whkihsk . HER LR . K&
Wk . RIEIEISEPTSY MIEHR (0~4) | BRJ¥
(5~9) 4y, HE (10~14) | TE (>15) 4,
e ke B 5 oA FEPTS . VRITESr: Ak
o i A8 A B0, K TR BRIk Ay S T B, T R R K
B ER K . MEANER DK . R R K . B ERIK (O
B mBr) RUEENK . BAE KRBT 39,
kot ey (0) , FoarMAI%E (1), T4 %E
(2), BEIrHh145).
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B HEXSHEEEH

A RFEIKIER SIS T IEE KR B-D: S8 NIER IR AL T8 - BlkE; E: DSA T
AngioJet 2 BHIRASIAYT; F-G: Mustang BREEY 7k, W LW R YN0, H: Wallstent SXHEE (7 TR 2B I Mustang BREES9;
J: Rk

Figure 1 The relevant imaging data

A: Foot dorsal venography for guiding popliteal vein puncture; B-D: Intra-catheter radiography

showing the thrombus in the segment of the iliofemoral vein; E: AngioJet mechanical thrombectomy under DSA; F-G: Mustang

balloon dilatation and evident incesure presented; H: Placement of Wallstent stent in the affected segment; I: Postoperative Mustang

balloon dilatation; J: Postoperative radiography

1.6 ZitF4bE

PR T GOR LR £ ARifEZE (R 2s) R,
P2 8] LG AR T SE AR A e 36 5 32505 R 1 7 4
] o # % f Pearson's x “HY & Z2 4% IE 8 Fisherks
WK 5 o P4 B8 38 1% % LA Kaplan-Meier 4= 77 i
kR, N HISPSS 18.040 T Ak AT Ge 1T 43T o
P<0.05 K 25 A Gt FE XL

2.1 FREITHER

WAL B EIRIT IR R 100%, FRITETL
Giiter 2z 5, ARG HEERE R % R E ] B 22 7
(60.66% vs. 58.93%, P>0.05) , W4 HH0F
B Be s a] AL ¥ E W B 22 % ($#P>0.05) .
W B E LR ARMIE, 20 h57.38%F
70.00% (P>0.05) , SCHAH AL HEA AL,
XA R A A 35, HAEN12~16 mm, K

O MR o F B FAEPH

FE60~210 mm, WAESLH LM A CQ2100, H&EH
10~14 mm, KFE80~210 mm, ZR¥ LG it¢iE
X (#P>0.05) . WE L CDTHT[A] 45 %) 18 41 B
W (1.50+0.58) vs. (2.31+0.68) , P<0.05]
(£2) .

®2 MABREFAEXERLER

Table2 Comparison of the surgery-associated variable between

the two groups of patients
T [0 (%) ]
il 17 (2787) 4(1333) — —
IRk 18 (2951) 17 (5667) — —
SHREN [ (%) ] 35(5738) 21 (7000) 135 024

YU (mm, Z+s) 1286106 1290£099 017 087
FAKE (mm, x+s) 110.00+36.62 108103995 0.18 0.86
CDT % [n (%) | 26 (4262) 4(1333) 781 0.005
CDT FffE] (d, x+s) 231068 150058 225 003
BIZIREREE [0 (%) ] 37 (60.66) 17 (5667) 0.3 0.72
fEBERTE (d, x+s) 811+369 887+342 093 035
W (TIT, x+s) 7307 £2437 7865+2057 062 028
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2.2 ZEMHITE

A KR S5 VAL T 28 R A 34 JE 32
amF A, BT, DI FH A T Uihe
T S DL, X R A O S A KA 641 5 44 Tk
(1= S By = o 1| = o (| 229 o 1 [ DA ST (I
P E AR o % B2 5 AR 21 4y I A 3461 5 2 41
SEA T W A R i o B el e Y B R IR, A
PR G Ur e, HJG SR 58 et . WA A R &3
PR A B 23,
2.3 FEIGER

X RECZH S5 7 451 A8 3 o8 B AR Bl VT, W SR A
254 58 L1 AEBE U, RS 1A 8 W5 5 53 A
88.52%590.00% (K2) . 14EBEVI VRIVES:
[ (2.87+1.89) vs. (2.73 +1.48) 1M VillaltaiF-4>
[ (2.52+1.27) vs. (2.26+1.55) ¥ Git¥2%
5 (P>0.05) , K& FATC A J5 5t %
B X RRZH R R G i B AR IE MR T 280, Rl
PEWRIT 3361, FIPrEEntmE (4.06 £0.94) ~H,
BUEEWIIA] P29 2F R 0 o ARk ), oK
o WEA B E B A RV BRI, HI3 A
15 mg, 2W/d, ZJFH20 mg, 1¥K/d, FEH0EEnt
[ (3.6+0.81) H, HrEEWaEIIC i F & 4

®3 MHABEFARFHREZRLE(n (%) ]
Table 3 Comparison of the incidence of adverse events between

the two groups of patients [n (%)]

IiH MFREZH( n=61) WELLH(n=30) t/x° P
IFRAE

FEHmFEF 0 (0.00) 0 (0.00) - —

WEHMmFEF 6 (9.83) 4(1333) 025 089

RIG#H % PE 2 (3.28) 1(333) 0 1

[Epaa] 0 (0.00) 0 (0.00) - —
ST 0 (0.00) 0 (0.00) = =

1.00 1 —:_q_l_=
0.75 4
B
R
1= 0.50
Hi_
0.25 4
P =27
0.00- [ x4l

000 3.0 600 900  12.00
i (A )

B2 THEEE 1 FiB%E Kaplan-Meier 4k
Figure 2 Kaplan-Meier curves of postoperative 1-year patency

rates of the two groups of patients
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A6 o HE #2167 DV T 8 18 5 B A1 b3t
B, APt T MO AN, IEA
REJ N B i iR R, FRARE AP TS &9 % .
CDTHYIG R B A B I, 2 v i B 2 B AL X
MR L5 RAESCCDTIRYY ., A LI PTS &0 % F %
13 E T2 A ER R K, B2y
R A, MR XU v A5 AU, B A v XU
NHER B o SCHRT R EE 95 E2005—20104F
EBEDVT A R BEIRIT A i 4.1%, BRE
PIEAE b T, R R FH AT AR .

CaVenTi I B AL PR &, CDTHE W
FRARPTSH &%, [BHER AR, 4
HH I PRG3R )R 2 P KU
Angiojet W A4 %% B o8 J5 W25 b e, AR 2
it QI S v | B 7 1 (1 g s S W I = B 7o ]
Yl FH AL CD T SRR AIG, (A5 H i XU R K B
iR, PEARLIKI EAESE T PMTH A RO K& 2 4
P, Grade TIFITTTZ [ I I B % L A9 AT 3K 37.5%
MI58.5% , 1RIT G EH AT iK96% , [F] Bf K 1 =
FRAEFEN3.6%, H5AngiojetdifETE", (AH
HIEF XD VTR IR YT E brds m i s o e, IR
TEPMTYE W 2 EDVTI —LIG7 %, Had A
H AT o g — i

ATTRACTil 56 A B F AR 258 9 8 & 98 A
T AR R A SR T 12K Angiojet & 756 &
T U2t RS A A s R, (HAE AR IR
ZMEHEE, JLFIADVTERE RS2 TPMTIA
Jr, HIF R EZ WM F A &4, YT Ak
ME A . LB ALY B T A% I CD T W
Hogapl B HEH MO ARE10 db4y, % EEH X
8 /N K 378 W97 R n) A, T A4S T T AR o 0
CDTIRYTY, HCDTHE A5 % B2 B s /b . X A
2 F W SR A 6 5 400 B i =R, ¥k 5
DA e | RNEZ2 £ )11 DA S 0 W0 I 1
IE AR B S5 I RS e B8 T i 5 TR T Y
. Angiojet W AR %E B 5L {155 F) J5 B AT e i At
ST RGBT Y, PR HG I VR AR 2 R R, S
R AT — o R B e o] B0 T IO AE, —T
BRI EZ G e, AR P T LI Db,
S TE B DI R R AERY . R JE i r
HHRZEPMTAE B E MIFRAE, Angiojetlfe
IR 37 ) N TR A RN 4= I S N 1
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H A L) AT SR 70% , DRI T2 A 35 il Angiojet
) fefE FH B D, TR B A, R R R R 4K
RGBT, WAL IR, ARG O 4. ARBESE
S B AN R ATTRACT F , X Al fEER A 41 /&
H, FEARE KN, 2T B G EARE TR EAE
R 42 I T S AR e . AR E A TR
W& - WD VT LG, B F8 78 A% 3 Bk i [m) e
B HEE kIR R MR, W A
el MR R OB S, DA BE S s g R, FEIKPTS
KA R H g2

AW G AR I T AL AT AL, R B
A FEBIT RN T, T AR g R L PTSAE IR
(Villalta?¥43 ) JEgit¥ 2% . ATTRACTIX S i
W TAEPTS KRR [ 1K30%""7, 57 0] Jiji i &5 1
FEAE2E 5, X AT BE 5 RE AR Hla A AL 10 AH OG
ATTRACT IR IS AL 5 T % J A I 5 ok 1o 2B &, i
AW G 3 RE AL R, IR T R AR R 1
MAEBTRE3 S A KL b, IR AP MR 259 .
SR 20 KR T U 30 ) A B B 2 B A AR
MRS FE By 2, AR SCHR iR 18 LIRS 2 PTS /Y & A=
SR [T A X PTSPEAL A9 Villalta ¥4 J& T 45
GgoRl, BTSSR 10 B9 AR B A A PTS# A8 S HE
PTS, KX FIF R iEm A & B K, Ik IR L
T LTS bR, B HRMhE= .

ARG R AT, WAHABRER L2 LA
BPEFRFRIE G2 22 5%, PMTIRIT LT 68 A &%
R IT FARMAKEDVTIEH , M BFEIR,
B B 75 I S PE Y SRy o AH R BIF 5 A [ Jod 4 AF 5%
FEAR R A, Bk AT B — 05 0 15K
i, XFFVillaltaPF4r & VRIPES 34 K R BUE i,
Bl A7 AE W Y, ) B i 7 B IR e, G 9k IR S
PR, I Angiojet W28 B B /& SIRIT F
ARA KD VTR ZE AT 67 ME VR T, LAES
Angiojet{f 7 142 A4 1 A R0 B B DDA
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