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Abstract

Key words

Background and Aims: Endovascular aneurysm repair (EVAR) has become the preferred treatment for
abdominal aortic aneurysm (AAA) due to its minimally invasive nature and quick postoperative
recovery. Iliac limb occlusion (ILO) is a common complication after EVAR, but its management poses
many challenges. Therefore, this study was performed to explore the treatment strategies and risk factors
for ILO following EVAR.

Methods: The clinical data of 14 cases of ILO that occurred after EVAR admitted to Department of
Vascular Surgery, Hainan General Hospital/Hainan Affiliated Hospital of Hainan Medical University
between August 2013 and August 2022 were retrospectively analyzed, and 435 EVAR cases without
ILO during the same period served as a control to analyze the risk factors for developing ILO after
EVAR.

Results: The average operative time for the 14 patients undergoing endovascular or hybrid surgery was
(183.9+£32.6) min, with intraoperative blood loss of (187.1£70.2) mL. Thrombus removal and restoration
of intravascular blood flow were achieved through hybrid surgery in 10 cases. In two cases where hybrid
surgery failed, bilateral femoral artery bypass grafting was performed. Another two cases underwent
percutaneous mechanical thrombectomy using an aspiration catheter to restore intravascular blood flow.
After thrombus removal from the iliac limb, balloon dilation and stent angioplasty were performed on
the iliac limb and distal external iliac artery (EIA) for residual stenotic lesions. After the operation,
ischemic symptoms in the lower limbs were relieved entirely in all patients. During the follow-up
period, no recurrence of ischemic symptoms was observed. Univariate analysis indicated that factors
such as the diameter of the proximal EIA (P=0.045), iliac artery tortuosity=60°(P=0.003), iliac artery
stenosis =50% (P=0.007), the distal portion of the iliac limb graft anchoring to the EIA (P=0.015),
and the oversize rate of the distal iliac limb graft >15% (P=0.028) were associated with the
occurrence of ILO after EVAR.

Conclusion: Endovascular or hybrid surgery is the preferred treatment for ILO following EVAR.
Attention should be paid to the risk factors for ILO, and proactive prevention should be undertaken
during EVAR planning and operation.

Aortic Aneurysm, Abdominal; Endovascular Procedures; Postoperative Complications; Graft Occlusion, Vascular

CLC number: R654.3

[t 3= 2 ik i 8 2R (endovascular aneurysm
repair, EVAR) DLH GBI HARJFIRE RgIEH, &
oM B kR (abdominal aortic aneurysm, AAA)
9 e R T [, BEE EVAR IR IT R K,
FORE T E 90 R B TE O 52 A i I8 3 B bk A g S bk A
HILEKy, ¥% S %€ (iliac limb occlusion, 1LO) itk
B EVAR AR5 H W IF K AED, T4 248 ok SO
AW ARL . A T2 L) K EVAR #RAE HR 19 A iy
P, ILO B A AT AE 3.4%~7.6%" . A 1F 5% 0l Jifi
PR3 B i B A N R B B UL A AR RHIB T Y EVAR RS
ILO 1], R H A 6 D 3R K3 7 R

1 ARSHE

1.1 —#&ER

ARH G A NREEBE A /MR 2013 48 H—
2022 4F 8 J1 IH] AAA 3 1 5 57 2 EVAR 34 97 9% 1]
STE 448 ), FHobo13 B (2.9%) AR s B ILO,
JA 1B AMBE EVAR, RJ5 64 A HEILO, &
413 14 B 1LO 95 1, X oh B, A2 S ), A
9, RETE T EVARZE AR ML E &5 (computed
tomography angiography, CTA) Ki#x #1112 . H& 32 08 i
B TRk S g Bk 2 ) . g Sh B Bk (external iliac
artery, EIA) 12§l . 4 & A= B 6] 2 EVAR R 5
76 d, HrhZMEHILO (SEVARARJG30d) 64 . 18
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PEWITLO (SEVAR RJ530 d) 8%, T A% 2k Gk i
SEARA N BRI . R L kA s BB, 12
e i A PR K (AR B AT . S RSk LR
FEW) 8 B 1RO & A 16 A Endurant (€ [ 32 38007)
3.1% (11/358) . Ankura (RYIFEfE) 3.6% (3/82).
Minors (_EIHERLALOK) 0 (0/9), L% A TLO Y95 4
YERBEGE4E . PLIRIIAE TLO B EVAR I 4] 4/ b X B8
4, %k HECZH B Bl ok i AH S0 50 DL S A e i )
VE AR A

FLR EVAR, R 1EAAA. 2132 EVAR (f] 40 i
ZLAAA) DL R AEFRME EVAR, )40 W) 3947 B 3h ik A
TS U . N E Xy S A DA BOHE PN g S R
SR, YR HERR A B 5
1.2 BFFAE
1.2.1 FR®E7 (DR FRGIT: ERFREMN
Wesh kot E i, R0 % S8 kw2 £ ks
S 20 AR, AT R B S bk 5 T 11O S 1A 38
Brim g e sh ik g G ol o SR J5 . VIIT B ik 5
Bk, S22 100 B, Wy 325 A Fogarty XU B i
S8 (EEEMEE), BG5S FIHTER, U
Jo KBRS N SRR ST L A B e R AR, F
ey ok (2 XMl ) , I DL 4 R B S 48
(bare metal stent, BMS) B 4b J& 78 15 & 28 7 35 0%
A%, (2) BNTRYT . i BRI AT IR sl bk R
8 I Rotarex W A2 745 (H -1 s i) 20 /8 i B s ik
0 OE AR A, AT & R PL M AR T B R
(percutaneous mechanical thrombectomy, PMT) 1, F§
L Fogarty 3 % #8 #r 50 2 1 i I 48 365 52 1 A A% S R
B S0 ity % Sh kB ZE A L, & B AR JE R AT BR A
Pk, FELUS R R S AR B BMS BEAT OB (3) JF
FARGIT . BIRIGIT RN, AT B R 3 ik
fife 5 A0 N IS 55 R
1.2.2 Re#hiigryry FHEERHAADBE 15 me/d
PiBEIR YT, Ja W45 A VOYAGER PAD #F 531145 o
KRR PE 2.5 mg, 2 YK /d+ B & DEAK 100 mg/d 54
A% 8 75 mg/d o
1.3 FEiA

AN BB SRR, 3. 6. 124 H
K UL JG AR AT YT, B DTN AL T B i e
AR, FTEEE, 17 R FE 3 ik CTA i 2 W %8 X
% A A TR P2 L A IE ., TR 96 &
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K FH SPSS 21.0 B Ak AT Ecdls b B, £ 5 IES
ORISR AL £ bR (R 2 5) Fom, i
AR GOR A A B (DU EE) (M (IQR) ]
Fon, THECERLGIEC (EH ) [0 (%) 18R,
Ph P<0.05 R 25 S5 A gt Lo

2 & R

21 BEBEAREER

14 6 B E CBLFE 2 9] 30 A7 N 3k Il 48 5% 0 )
JE N B A S8R T B TR IR (183.9 +£32.6) min,
A i (187.1+70.2) mL. 10 fi 35 28 2 52
FARWKE ANy (F 1), Ford 1 B S b
WA AR BMS (Zilver, ZEEPEY) 14, 14
[A B8 6 B kA A B 28 A A 3K 2 BMS (Omilink ,
FEHESE) 1M, 46 SO X EIA JRE A A
I BMS (Smart flex, FEEFERE) 2HM. 47 B
B (Viabahn, EEIIR) 280, 75 4 6 FEK ST
T vt 22 Ab AR RN 2 A R, AL dE A 2 BMS
(Zilver, Smart flex, Everflex 2E EV3) 5k, By K
BMS (Omilink ) 1 H¢ F14b Ji 1 i 32 22 (Viabahn )
3M. 2B 2 38 T AR R, A7 XU KE 3y Jbk gt 751 A1
NI (Gore-Tex, EEXI/R) A, 2%
AEWNIET (K2), 8F Rotarex W4 5 8 25 58 1%
Sk R AT E A, JEAT PMT, 2 ] W A i [A]
7 %) 60 min A1 45 min o LA Fogarty 54 8 A J&
2 1 B I8 36 52 R I 2 M9 FB A R ST | g Y A A
PeE i A, BEATERBEY K AR UE . % 2 7R
B ST A A H R BMS (Zilver) 45 1 M, 1685
SC Siig KA A JE B S 28 (Viabahn) 2% 1AL, AR
o, A BT BB AR R S e G, BRI TR L
(ankle brachial index, ABI) 3 ARAI4 5 0.71 £0.12,
ARG A CTA s AN SE Y
2.2 FEIFLER

14 ] B35 HaE 2 E k2, HArd e
i VAR, PRV 62,5 (13~114) AN H, Bl
Wil], A R S TC W] T B AR, R R B
F B ik CTA K A 1 7 S 4R BN & I 48 44 1l a1
TCIET 95 ) o
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E1 S5HEE, EVARRGE6NAHALMN TREEMERTT, ZERAMILO  A: AFEESNKCTA; B: A EdhikiE
Wi Co RZFEEAAMILOE: D: 5.5F Fogarty Huke, A SO omin 32 AT, R8RS s BE PR 5 B
NP S PR BEUEA TR ks B HRSEIGHEA H I BMS; G: R W R AR IR E IE R LH; H: Hpei & 4

F Bk CTA /R I8 £ Sl KOS 20 ik s 0 W i Bz
Figure 1 A male patient presented with intermittent claudication in the left lower limb 6 months after EVAR, indicating left-
sided ILO A: Preoperative abdominal aortic CTA; B: Intraoperative abdominal aortic angiography; C: Guidewire
catheter passing through the left-sided ILO segment; D: 5.5 F Fogarty thrombectomy catheter being compressed and
deformed when passing through the proximal iliac limb, indicating severe stenosis at the proximal iliac limb; E: Balloon
dilation of the diseased segment in the iliac limb; F: Self-expanding BMS implanted in the proximal iliac limb; G:

Angiography showing normal blood flow in the left iliac limb; H: Abdominal aortic CTA before discharge showing no
significant stenosis in the lumens of both iliac arteries

J

\ . . < v G b H
B2 BHEEE, EVARREINAHAEM TAEKERET, ERAMILO A REIEESINKCTA; B: AR ISk
¥ C: el AMIILOBL; D: 8 F Rotarex F4FHEFTPMT; E: XHE XN X EIA AR B HEA TEREEY 5K ; F: B8 UL v
A A BMS, it ASMRBIIR S G 5 R A RS SO IE W s H: Bt A E3k CTA BoRiE
SIS Sl KA s Tt ple
Figure 2 A male patient presented with intermittent claudication in the right lower limb 3 months after EVAR, indicating
right-sided ILO A: Preoperative abdominal aortic CTA; B: Intraoperative abdominal aortic angiography; C:
Guidewire passing through the right-sided ILO segment; D: 8 F Rotarex catheter performing PMT; E: Balloon dilation of
the diseased segments in the iliac limb and EIA; F: Self-expanding BMS implanted in the proximal iliac limb, and
a peripheral covered stent implanted in the distal segment; G: Angiography showing normal blood flow in the right iliac

limb; H: Abdominal aortic CTA before discharge showing no significant stenosis in the lumens of both iliac arteries
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2.3 EVARAREILOKWEKRREZED

ILO A S5 XA L #2, 2253 A Gt 3 LA
FA4 . EIA R 42 (P=0.045) . B 3h Tk 4l
it =60° (P=0.003) . # 3l Ik Bk 78 >50% (P=0.007) .
B KLU E T EIA (P=0.015) . #% 32 0 o il ok %
>15% (P=0.028), #&/~ 5 EVAR RJ5 ILO & E £
XK (F1),

F1 ILOASXRAMXIEKRIEIRLE
Table1 Comparison of relevant clinical variables between
the ILO group and the control group

o ILO4H X HEEH
(n=14) (n=435)
Y (% x £ s) 71.0+5.4 70.1£7.3 0910
R (%)] 12(85.7)  310(71.3) 0.240
L (%) 14(100)  367(84.4) 0.110
5 L[ ( %) 5(35.7)  136(31.3) 0.720
= B ME(n (% )] 10(71.4)  261(60.0) 0.390
BRI (%)) 2(14.3) 76(17.5)  0.760
Pk BEL ZEVE Rt [0 (% )] 3(21.4)  103(23.7)  0.850
P RE (%)) 2(14.3) 96(22.1)  0.490
SMEBIKEER R (% )] 3(21.4) 65(14.9)  0.510
i 1 B [ (%) 2(14.3) 48(11.0)  0.700
WA (% )] 6(42.9)  130(29.9)  0.300
Bl MRIESTn(%)] 1(7.1) 21(4.8)  0.690
JEHHAE (mm, % £ 5) 203+3.4  21.8+45  0.510
B (mm, % + 5) 252436  23.0¢55 0470
JEBUAEE (2 + 5) 47.2+15.1  39.1+19.6 0.160
SRR EA (mm, % + 5) 51.3+7.1  52.5+8.0  0.870
JEARKE (mm,x £ 5) 1055109  98.4+12.3 0.750
JE = SR A S EAR (mm , % = 5) 17.0+47  192+6.1  0.060
T ADIKER (mm, % + 5) 13.2+8.4 151259  0.220
TSR SE (mm, % + 5) 64.3+7.0 68.4+11.9 0.560
EIA 1R A2 (mm, % + 5) 7.3£1.2 8.9+2.6  0.045
TSI >60"[n(%)] 11(78.6)  168(38.6) 0.003
WK AE=50%[n (%) ] 8(57.1)  109(25.1) 0.007
FARZE L [n (%)) 3(21.4) 97(22.3)  0.940

W REKE (mm, %+ 5) 155.3+32.2  145.6+36.5 0.560

[ FH 2 MR D E% (%)) 9(64.3)  190(43.7)  0.130
B SLIEI S E T EIA[(% )] 12(85.7)  230(52.9) 0.015
LRI =15%(n(% )] 9(643)  155(35.6) 0.028

3 it

BEAEBFZE> 9 7R EVAR AR5 FET BUR 2 4 45
E10%, H A ILO 7 i A JF ZE 8125 3 7 . AAA
AR R A L T RS K R AR R TR
HEAEHRE S ILO MR EXRBEYI, &5t — 248
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K, TR BETT b ek AR R B RE
PER A AL T IL0 KA, (A EVAR 78 & 4= i
2k AAA BN FH S B TLO 25 40 56 1 & 0T 1Y & Ak R
JEAR TR,

T1LO A SCHE R AL 45 [ BRME B AT . #0 B0R . 2t
T B M S . TR m IR R AT, ZEELT
IO FHEETFA ., NS EERFH. R
BXITRRA R, ARRX I RAE, NIZAE
IR AT EVAR AR B 11 B 7 AR i 2o ] A 4 A
5 A] R 0 R T Bl kR RS S AR K B ik e R R A
&0, MEEHEEHNFARREINES,

SVEI MR ILO, e RAEAR B, AT
W58 38 52 AT SR 2 VAL, 455 ST & B IO
FEERKNZEA: )M EL K. marH i,
oy P8 R J5 BE O P BE B TR GE , BORR ST o A H Ak
Berg s (2) 8 S i vy % IR 2h Ik o B e 8 5 (3) K S 3E
IR RSBk AL, PR BE R a0 Bk S AR il T EORe A
@) # ik (JLHEEIA) Hfhsism (=60°), 2L
ZRAT i SRR S0 i 1 4 Al 8 TR S kALt A, 3K
B (5) B g v L AR R H=215%, 4
Fz 11 b 37 i ETA B %

Bt bk fa B &, EVAR AR p LLF 4i
AP G B0 TR0 KA () FE SRR A R
AT, A PEAE TSl kope A 5 (2) 7R AE % S n) B
Beas, KW UEATRE L N ERBEY IR, SR X WP
ik 5 (3) & AL 3l KT A 5 R T SR A A R 28 SR
FeAR 5 (4) §% o0 Dk HL il 7™ 2 AT 5 B 28 01 o 4 ) B
SCEk AN JE R S AL, A] ] BMS 05 AR [ S8
(5) AT R S22 . RNRIMEGER, Mt
RIBEAE VWAL . A IEPFR, EVAR #:41E 5%
B, ORI RS, AT B sl bR AT DL R
SR e N % 2 P ST A U 0 9 R AT LA S TLO 1Y K
AU S

P MRS 19 TLO, A A A A 38 3 32 3 ik CTA
HEAT SR VTAN B 3 S0tk 1 100 25 TE Y fE I [
LS, BENE SN . EVAR AR5 HE 32 by
5 B30 kOB 78 1k G A8 4k SR I, R SO g
FEE A R AT, HOm e 5 1E 3 EIA K WAE B4R A
UK S v S A R 0 R DA AE A R ILO
(1) PRI 26281

Bt bk s g M L0 367, B RIS R A
REZFAR, YITF B s bk, S 2238 1§ 30 A
B, a3 ARESEHITRRE, B #%E
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Fogarty £k 9 70 24 1) 15 DL T 48 A5 5 88 2 N2 & 77
FEPeZE R A, A, W T EREE Y Tk SR OB
SERH N AL TR A 4 T 2 9 TLO SR FH PMT 3G 97, LA
8 I Rotarex T4 W M A2 5, & Ban¥E XL NALA
B BE LR, LA 5.5 F Fogarty S 45 6 % 2 P i & 4 2
R B, FRAE A AR B R S A8 01 B S AR G v
it 55 8% S 10 v BIA ,  [R) st g o 4 B 2 T o1 JE) 7 g
SCERERE S 2], DR i R R v A s SR
T R B R R, X B B Bk YT B G
BB X T 4% 28 TR 5 IR YT N BT B
ARG, &3 RESEEANGEEZ, i
Ah I8 AR A 55 B R A SR R T RE Y R R DY A
WA IR T RIKEMIG, W7 22 47 B3l ik A
M55 55 A o

A 14 6] TLO 55 9] 1) 34 7 35 A 46 4 19 I IR
RO, KRBT E IR R, 7R B R Y [ B &
BRVETE (0 SE Rt N, R S 2 04 ks IR T B AR
AJG 3BT ILO W9 B, 14 25 1 988 254 it ) e £
98 A BE B e 8 S B0ORE S Ak s, R ET
JE L R AR RB R T R PO AR o 175 S8 AR AR
BRI b BeAE o 2 AT i A N I A 55 R Y
B 2 SRR R S i R e >15% , 1 491 A1 B g 151
W3 i 13 mm B HE SR E T EIA, T DL T A R
A SCHEREE o 449 S B S o M ETA Y P 36, A
F2 N R S v A E T BIA 1 AL B ETA P 7 R
A5 A6 5 R ST v AR A R A R ],
B R N 2 A 2 R SO i AE R Hh ] Fogarty 3K
WA AR B g v, B A B
FFAERRAE, FrA—3 b8, s /b )5 1 TR .

gi BTk, RN ECR SR YT & EVAR RS ILO
M EIEIRIT . B AAA BB I N, EVAR AH ¢
IEFER B Z, RIEILO WK KNE, JFH7E
EVAR 5 3 i MR T DL 2% IR R gy, &
{RIE EVAR I8 Y7 0T 19 5 45

R BFR: ANEAFARELEF TR,

VB TR A RAE R R o FAEA R AR
E RIS R T HABLSAT; KR TR RIK  E BT X
E A B T RAPR CREHIE; B4R R Tkt
T IR FRFEA TR FAARL, M LFF LEA
BAEBAT T 1 F S 7

5% Tk
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