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CGEB EARER/ AHEFEMESHER 1. M2 ZEESPC Hd #H 2 570311)

W OE E=588: BTGB AR (IVS) ReA RURER AT BORE I L AR . PR P # ik D e A 4
RAEER BRI, IVS G SRR ZEA SR ME LR fe . RIL, RST80T T R IR0 £ B 1T IVS J S 48 b 2
SEiPSE
Fik s R A 2015 45 3 1 —2020 4 8 J H1 i e A N BB B 14 AR EHICTA 1 183 47 TVS J8 3 1 16 PR 9kt
R E . ZHFK Logistic [543 57 1 48 8 5 & 4 SCRAFER LR N2, DUECR 321803 TAERRE il
£k (ROC) PPA% 45 B 2 1Y T AL fie -
SR IBBHIBEHENAMER, bk M PERE IR ZR G IR H (NIVCS) 4741 2k N ROURH Ik
MR B E (DVT) 9241, M54 aEEE (PTS) 444, NIVCSHEE . N DVT HEEFPTS 4
IVS RJF 124 H — W M5 R 500 4 89.4% . 81.5% . 54.5%. AINZEHi4s R, X4 B )
W SRR RBE RN . SRR JE M S A . WAGEAA MR . E 2 SRR RS
%€ KA A & (¥ P<0.05); ZHE Logistic MIAAHI 5 R E/R, LR TELERINE (95% Cl=
1.144~5.477, P=0.022), FZEARJGM ZFF4E (OR=2.506, 95% CI=1.155~5.431, P=0.020) N 328 FEH
Mo fER R . ROCHIREE R MR, SRR 50 4 B 56 0 70 TN 0 ok S 48 A 26 kA i i 46 Rl A (AUC)
7 0.623 (95% CI=0.522~0.725, P=0.015), B K 452%, F¢ 55K 79.4%; CHRARJ5H4 MSC A7 48 1)
AUC 7 0.607 (95% CI1=0.506~0.707, P=0.036), HURFE KN 47.6%, 13 H73.8%.
510 SCHRR S8 A B 7 B SCEROR S AN SCAFAE R A8 TVS R & A S 28 P SR T BB SR, IV ik
Wil 177, I A B B ] o [RIEE, BE DT ) A B S AR AR i N R AR T, B AIC S AL ) % K
AR,

X H A BRIk, S BMap e, mE; EREER
FE S ES: R6543

Analysis of risk factors for stent occlusion after iliac vein stenting

WU Hongfei', XIAO Zhanxiang', ZENG Zhaofan', QI Youfei', ZHANG Kun’

(1. Department of Vascular Surgery 2. Center for Geriatrics, Hainan General Hospital/Hainan Affiliated Hospital of Hainan Medical
University, Haikou 570311, China)

Abstract Background and Aims: Iliac vein stenting (IVS) can effectively relieve the venous outflow obstruction
of the left lower extremity and reduce the incidence of chronic venous insufficiency. However, stent

occlusion after IVS is still inevitable. Therefore, this study was conducted to investigate the factors for

WimEE: 2021-08-31; fEITHHEI: 2022-06-14.
EEREN: R, ERE NRER i E =B MR R BB R AR, EEAFRIMAE S A S0 5 T A
BIE1EE: K%, Email: drizhangkun@163.com
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Key words

stent occlusion in patients with lower extremity venous diseases after [VS.

Methods: The clinical data of 183 patients undergoing IVS in the Department of Vascular Surgery of
Hainan General Hospital from March 2015 to August 2020 were collected. The risk factors for stent
occlusion in patients were screened by univariate and multivariate Logistic regression analysis, and the
predictive efficacy of each risk factor was evaluated using the receiver operating characteristic (ROC)
curve.

Results: A total of 183 patients were included. Of the patients, 47 cases had non-thrombotic iliac vein
compression syndrome (NIVCS), 92 cases had acute deep venous thrombosis of the lower extremity
(DVT), and 44 cases had post-thrombotic syndrome (PTS). The primary patency rates of NIVCS
patients, lower limb DVT patients and PTS patients at 12 months after IVS were 89.4%, 81.5%, and
54.5%, respectively. Results of univariate showed that stent across the inguinal ligament, incomplete
coverage of the lesion, postoperative collaterals, inflow thrombus, multiple stent placement, and length
of the stent were significantly associated with the occurrence of stent occlusion (all P<0.05); results of
multivariate Logistic regression analysis showed that incomplete coverage of the lesion (OR=2.503,
95% CI=1.144-5.477, P=0.022) and presence of postoperative collaterals (OR=2.506, 95% CI=1.155-
5.436, P=0.020) were independent risk factors for stent occlusion. ROC curve showed that the area
under the curve (AUC) for incomplete lesion coverage was 0.623 (95% CI1=0.522-0.725, P=0.015), with
a sensitivity of 45.2% and specificity of 79.4%. The AUC for the presence of postoperative collaterals
was 0.607 (95% CI=0.506-0.707, P=0.036), with a sensitivity of 47.6% and specificity of 73.8%.
Conclusion: The possibility of stent occlusion after IVS is increased in patients with incomplete
coverage of the lesion and the presence of postoperative collaterals, for whom, follow-up should be
strengthened, and anticoagulation should be prolonged accordingly. Meanwhile, surgical intervention
should be performed as soon as possible to reduce the incidence of stent occlusion when stent stenosis
occurs during follow-up.

Iliac Vein; Stents; Graft Occlusion, Vascular; Risk Factors

CLC number: R654.3

May-Thurner £5 7 fiF /2 5 25 22 0 #% 1 & bk Ot o
TH PH ZE A DY, HORR AR S A B L Bl K R
G X 0 000 B L R Dk i AN TE M R, AT SR
30 P EOORG I T i K OB A P S DA R Ak RV 22 T I
TR K A T2 B, (deep vein thrombosis, DVT) =,
B K 288 AR (iliac venous stenting, IVS) B
SRS — PP 4 R A BORIR Y R IR 2
T BCR  OR HhE RERE L A8 R R K BE S 4 9 7
WEET, B RE AT AL ZE IR (86%~94%) I i ik
(66%~89%) 4% I & AE IR, $2 i i Ik Bt 9% @ &
(58%~89% ) "1, Raju ZEPMRIE , 7E 3~5 4F (1) K 5
oo, dE o R MR K R KO 38 28 A fiE - (nonthrombotic
iliac vein compression syndrome , NIVCS) H & 1) IVS
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ZUHE 1 2 90%~100% , A& 5 45 A fE (post-
thrombotic syndrome, PTS) M [ IVS 2 B 17 %
H 749%~89%

S TVS L T8 7 AR, H SR ZE AT R
— A EBERIE R, HESCERHGE , NIVES &
PET B DVT B35 IVS Ja R SR 28 2 AR % (<30 d)
a5 R 1.5% #115.0%", i (3~54F) Bk 2
B 2E S M R R 4%~596) . A HIE 5 1] B 0 M VA T
AN REE B I BRI 14T IVS B9 NIVCS 57
SZPE TR DVT HBE M PTS SBE IR IR PR, Rl 1545
RN IVS RJG 124 H Bk — 58 1% R R 77.0% .
R, ASHEIE G TE 3 BT bk SR P 2E 1 TS R
R, MRS %
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1 ABEFE

1.1 MRIIH

WA A N R B B IS AR H 2015 4R 3 H —
2020 4% 8 H i 3L 183 4, 834, “ 1004, “F1y
EHS (51.8+£12.9) % YAbRHE: £ F AT IVSIA
7 5 AR F IS WK 0 Ik A1 28 ol 5 P e A B T
F>12 4 H o HEBRbRE . A A8 e 2K Mk F B 8 sl bt
M/ 259 # 5 A e BB U % . ARWF 4 B B
e Z O S, IS B E SR E &S N F
2.
1.2 BfFFAE

IVS: DVT B3 2 S8 Atk s DU R
GF A A o R 22 )R AT R R kR A, S
W5 7% I 45 1 4R VT I AY Bk % (Atlas, 2% [E Bard;
PowerFlex, €[ Cordis) #4732 8R4 9K . # & H#%
Bk P A DA SE AL, B KN R SE 248 (Luminexx
% [E Bard; Zilver, 3 [E Cook; Wallstent, 3
Boston Scientific ) . % il 5 ik A & S i bk ab — s 356 £
12~16 mm F 2 1 32 28, B oo ik 4 b 1 &
10~12 mm o SCHEIE O i AR 29 0.5 em, 0
Ui 2 1 emo BECA IR FEATERE R YK .
AR KM TTE R 2 E L RS, WA IRE
DE B2 emo AR AENL TR KRR S K g
FEab S BGR Al E N B ER K 1 em DL
A AR B R K, TR i 3 B Az B, AT
AR ST N B

IR AR vE AR (B A o fb e (8 48 35 7 2~3)
s R VP EE (RT3 E, 15 mg/k, 2W/d; 35,
20 mg/¥K, 1IR/d) PLEERIT 6 S HIY, ALE A
E R i S i N N T 1 N e
34~ F e,

1.3 B
ARJF3. 6,9, 1240 H KVUEHE1RITLH

Vi, 2B T AR E L, A R
o R HPBR 5 0 40 5
1.4 FEl e

R A i 7 1 [va] S 0 e 1 0 B RR A R SR
P4 ZE 4 F S AR i A . 4 A AR I R 28 5
S 7% M S SCHRUS I I T N 2%, AR SR 3 I 45 T
PRGEARL AT BE 3 B R A FE M HE b, AR FE AR |
PRI MRS IR AR (BMD) . BEIRE . &
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MR S b o o A K PR o A b Rk IR
B . LR RTELERRL . LRREH M
. MABEAMAR ., HEEZA LR CRH
. BRI HREA,
1.5 Sit=F4biE

K SPSS 25.0 3 A4 X B4 F 47 48 1 2 53 A .
PR R 2 frdEE (v +£s) R, 4l
AR K5 56 5F Mann-Whitney UK 55 5 11 509 Bl 41
] o 452 2R ] X2 #6561 Fisher B VI R 1k . Ff bk
K 7 BF P<0.05 1 48 B 0 A £ X 2 Logistic [7] 9 43
B, RAEIRIERREE, M RD b i 5 45 # ik S 28
HZE AN R TG B2 . R 32338 T AR ARAE il 46
(ROC) A% 45 & B B 2R 04 7000 A0 (6L . LWL P<
0.05 K22 F A G it2# 5 L.

2 & R

21 BEEXER

183 i H WM AR SE, FLrf NIVCS f855 47 9]
SETBCDVT & 92 6 . PTS & 44 5 . Bl 17 B
] 13~41 1, FH (192+88) NH. 241K %
KGRI S SR E, NIVCS f 3% . &L R DVT
HE R PTS B IVS AR5 124> A — 13 1 2% 5 51~
89.4% . 81.5% . 54.5% ([&1),

100 1
80 ‘
¥ -
=]
& 40
X —— NIVCS
—— DVT
207 — PTS
Log-Rank P<0.001
0 T T T 1

0 3 6 9 12
AFE] CH)

E1 IVSRE1R2ANA—HEHmE
Figure 1 Primary patency rates at 12 months after IVS
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http://www.zpwz.net



1608 W E AR A

531 4%
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Table 1 Univariate analysis of factors for stent occlusion
after IVS

3 4] =4y 4]
S HHGEAA SCHRA ZE oHz P
(n=141) (n=42)

— Rl
R (%5 + s) 50.3+12.4  52.5+144 1258 0.208
(%))
5 66(46.8)  17(40.5)
0.524  0.469
& 75(53.2)  25(59.5)
AR S [ (% )]
P 28(19.9)  10(23.8)
0.307 0.579
i 113(80.1)  32(76.2)
BMI [kg/m*,n(%)]
>24 10(7.1) 7(16.7)
2476 0.116
<24 131(92.9)  35(83.3)
BEIRI 2 [n(%)]
= 33(23.4) 6(14.3)
1.605 0.205
w 108(76.6)  36(85.7)
LR S [ (%)
= 25(17.7) 6(14.3)
0.273  0.601
i 116(82.3)  36(85.7)
S R s [n (%))
P 3(2.1) 2(4.8)
0.144  0.704
w 138(97.9)  40(95.2)
FARNEM
YA A5 (%)]
= 13(9.2) 12(28.6)
10.274 0.001
w 128(90.8)  30(71.4)
IR LT (%)]
P 24(17.0)  19(45.2)
10.179 0.001
& 117(83.0)  23(54.8)
TR G A M AFAE (%))
= 37(26.2)  20(47.6)
6.896 0.009
& 104(73.8)  22(52.4)
MATA AR (%)]
P 40(28.4)  21(50.0)
6.814 0.009
& 101(71.6)  21(50.0)
JE A (%) 31/110 16/26
= 31(22.0)  16(38.1)
4400 0.036
& 110(78.0)  26(61.9)
FMER(mm,x +s) 11717 12.1£1.8 1379 0.168
TR E (em,% + 5) 8.6+2.2 9423 2014 0.044
AN (%))
JifE 221 99(70.2)  23(54.8)
3.476 0.062
G2 42(29.8)  19(45.2)

2.3 HNEEFIkZRAENS ARSI
K SE O G W BB B SRR 5E 4 B A
AR SRR SCAFAE L WA A IR R R
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A LB B K 6 R B 9 Logistic 7]
HoaHr, RER, KRR TEEEERL . LR
ARG A 52 A7 T S B 0 Ik S 28 1A 5 1) ST f 1K T
Z (BP<005) (#2),

*2 IVSARIEZZRAZETEFEZHZ E X Logistic )35 #7
Table 2 Multivariate Logistic regression analysis of factors
for stent occlusion after IVS

TiH Z¥(B) SE Wald P OR  95%CI

YU B 1.087 0.655 2.756 0.097 2.966 0.822~10.708
SHRSERE S 0918 0.399 5.277 0.022 2.503 1.144~5.477
SEHAR SN S AR 0.919 0.395 5.408 0.020 2.506 1.155~5.436

TiLAGH M4 0.691 0.390 3.141 0.076 1.995 0.930~4.281
T A AR 0.231 0.534 0.188 0.665 1.260 0.442~3.590
SO 0.044 0.091 0.237 0.626 1.045 0.874~1.251
(il -2.769 0.844 10.76 0.001 0.063 —

2.4 TNSLEES HT

Xt bR 2 &K Logistic [81 U543 #r 45 5 b (1 5 16
ZLHIROC 2, 2R BN YHREKRFELEER
A T A bk S 4 P SR A B IR T A (AUC)
] 0.623 (95% CI=0.522~0.725, P=0.015) , #i§ /& &
1 452% , FESE N 79.4%; SCHEARJE M A7 HE
N 3% 5 ik Sz 48 1A 2E & A 1) AUC R 0.607  (95% Cl=
0.506~0.707, P=0.036) , MUK N 47.6%, %5
F73.8% (E2),

100
80
m 60_
B 40
2090 /. — kA N
/.- — SRR
0 T T T T
0 20 40 60 80 100

1-FE5

B2 FARWEEEWMNEHFRIRAEL LR ROCLKE

Figure 2 The ROC curves of factors predicting the
occurrence of iliac vein stent occlusion
3 it #

56 [0 JUE 2 L, TRV M R K S B
JE TV PEME A SO, DU B I A2 K R 1 i ik
e 4 (2BJ) P, XKWk SO o B AR
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P M K SR L A AU . VS B B K
W R, TSRS e TR Y I R E S SR FE
Raju 882178 Bl 7 3~5 47 ) [l o 4 F ¢ b i 45 1 3%
A 31 4 NIVCS & (3% ) &k A SR %
13% () PTS % (137/1 085) 7EIVS RJF15MH W
RS 2R A 26 R T 1. ABFRIVS R 124 1
SR — W g R R 77.0%, Hoth NIVES B E
89.4% . AT B DVT & h 81.5% . PTS & N
54.5% , Ik SR P SE I R AR R TR O SCR
T, A b LR R AT R Sk v pe XS R R A LB AR
B AT BT SRR T 25, KR A0S e AR I A
AEXT M A AR

FHBEEIKAENARBEHRER L, &%
AH G SCHRUS!S 22 25 G AR B GE Fe l, B ERE — )
BEREHR R 7 AR B A TR B0 H Y 8 T4 AR gl A B
P b, 25 S s 0 41 BB — ekl b i g 45
PRIbRZE R TG E X (P0.05); FAREN
) 8 48 br HH A 6 W H5 5 L% 25 3 B G ih -3 X
(P<0.05), 43 5 0y S A 5 WG BB 1) 4 . SRR o8
EEHEWE . XRARJEM A WA E M
E 2SI SRR U] 5] S FE
PRI 2 B o) T 5 A8 i A ™ R ROR B & 0 Y
25, MEAERFE ARG . Bl L4 8
WO R 2 S BRGS0, RS RV R R
AU R ) S T, SR P A SR FE R LT
TCHI 25 5, AR ST SO ME 2 S 58 1A JE K 18.9%
(23/122) , HWAF LI N 31.1% (19/61), Wi#H %
SRGITH#E L (x=3.476, P=0.062) .

A SCHERP A E I S SR A S AR LY D ]
EXERRBTEEHE BN TINE . AMRZHER
Logistic MUH T R BN LR T EEEIRAD
JEHE DK AR A SE O RS I (P=0.022) . Tfi]
SCHRR 58 4 B N R 1Y R TR ZR 0 A b SR A FE 4
196 (452%), LA AA 24 4] (17.0%) ,
P& 2ZESBAEGI#E X (P=0.001). AT H#EX
A G W R, X TR R R K G Ak e R R
e A B S CIESN N A8 ) T VS S
T v PR AE PO, AR UL R, I R W % 2]
SR vt 2 2 UK 00 R e K A TR B R A . A,
Afsha ZEUSTEE BN T 4K BUHE 45 (9 3 ATE , AT IS 2 4E
KK, A ER Y ] R A R R A . B
B ARAE AWIR, B W O SO
Iy, F1oRm AR A 4 3 . ARHIESE 23 B R
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BRI B, A & AT S
Wiz, JAF Hoh 8 il 7E B U I ) & A S AR P g€, (H
eI (AR RN SR E I NIE - = i
X 23 i B H B BET Y, 140 (60.9%) HIELSCEEN
Pe#E (in-stent restenosis, ISR). FRMBIFEIRIE T
1135 25% (A5 17 IVS J5 th BLISR, SR TR K 2 4k
YA E AR RBE I, ISR AR R AR, IF
HALAE AR AR B A AT T, g H kR
HoBr A 5, 8 bk S 48 o070 6 2 0t 07 5% (19 B ) S 3¢
T A Je S B0 e K ORE 2 () R AR A I, S Rk
78 Ty A 2E 1) AU 7T e 23 BRI
BRSNS AE A SR R VK S R E 1
—NARBUGHE (P=0.020). FZARJFHM LT
FE 1 B PR 0 A S 4R P E AL A 20 B (47.6%)
THSEG A A 3T (26.2%), W% S EA %
27 L (P=0.009) . Huang ZE0%F 221 ] IVS % %
A S HR R FE W fe B AT T, RIREAS S
RIGAMZAAERELEHN ARG HZFE (OR=
1.92, 95% CI=1.12~3.29, P=0.020) . X2 AJ5A} %
N R R0 S A A R TR S 4R N IR B T RE A
PR Sy A0 S i 7 3 AP Y S 22 P T SR Y Il VR O B i
R 38 it A R ME o X — e ) S i A T E
R, PTEERE ELAR R SR SN AR
BT SR A B A R R S AR AR TR R
1 FH B0 R 25 9 0L SF- BT DL AR s A U Bl T
TR, BB 0 B AR R RR S IR DL KT
17N 245 ) 6 i B A TR AT A7 A i o X T NIVCS f&
T, ORISR EUM R PR R, KRB RIS A
Wi MT AT DVT B, busteyy S IEn,
P I/ ARG T BE A A0S AR AR TS BIE B s X T
PTS ¥, XHRAREAT6NH W, B2k & it
171N 245 ) A o AV S % i e PRI R0~ B 45 BP0
AR TEIRAFAE — BN JE Z Ab . AR BF5E Ay [l Jisi
PERFSE, FEARK D, HERT 2t KTtk
W — iRk W R Rk, R
ARG 5| A Ik S 4R P ZE 1Y I DR 4R B B AR A
ST, WNEARAH SN . B C/SERZAE BEUTIN Y
I PR %% B R A% 58 36, S B 1A %€ 5 Villalta 3 43 |
CIVID-2 ¥F- 45 1 N 2, X0 A 5% 45 16 v] RE & i
B — 5 (A5
ZE LTI, AW K, ALK 5E 4 IR
5 T SR G A S AFAEAE B IVS R 5 & A 3
VA JE Y AT RE MR T K, R TR 78 43 AN, R 7 4
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