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Abstract

Key words

Background and Aims: For patients with aorto-iliac aneurysm accompanied by bilateral internal iliac
artery aneurysms (IIAA), iliac branch device (IBD) is the first choice for preserving unilateral internal
iliac artery (ITA) at present time. However, the application of commercialized IBD is limited by the
individual anatomical differences, so it difficult to meet the conditions of all patients. Therefore, this
study was performed to investigate technical feasibility and safety of unilateral IIA preservation by
extended application of IBD.

Methods: The clinical data of 3 patients with aorto-iliac aneurysm including bilateral IITAA whose
unilateral ITA was preserved by extended application of G-iliac™ IBD with different approaches during
endovascular abdominal aortic aneurysm repair (EVAR) in Department of Vascular Surgery, Xiamen
Branch, Zhongshan Hospital, Fudan University from April 2021 and June 2021 were retrospectively
analyzed.

Results: All the 3 patients were males, aged from 66 to 70 years. The maximum diameter of abdominal
aortic aneurysm (AAA) was 29-56 mm, and the valid and maximum diameter of lumen of the preserved
ITA was 10-11 mm and 17-20 mm, respectively. The diameter of the common iliac artery (CIA) and
external iliac artery (EIA) in the preserved side was 15-28 mm and 13-18 mm, and the maximum
diameter of the dilated portion of the embolized IIA was 25-37 mm. In the 3 patients, EVAR was
performed, and using the G-iliac™ IBD, the side with relatively small ITAA was preserved, while the
other side with relatively large IIAA was embolized. The technical success rate was 100%. The extended
strategies for preserving unilateral ITA included using the bridging stents of IIA to anchor the relatively
healthy lumens of its main branches, and utilizing the enlargement characteristic after post-dilation of the
distal end of the balloon expandable covered stent to strengthen the sealing area between the stent and
the distal end of the dilated IIA. There were no major adverse events such as myocardial infarction,
cerebral infarction, massive bleeding, or death occurred during perioperative period. A type Ib endoleak
from the preserved IIA occurred in one patient, which disappeared after balloon post-dilation, a type 11
endoleak from the inferior mesenteric artery occurred in one patient, which showed no obvious change
before discharge and on 3 months after operation, and a type Il endoleak from the embolized ITA
occurred during follow-up in one patient, which disappeared on 3 months after operation. No symptoms
of buttock claudication and stent-related complications such as stent fracture, migration, and
embolization were noted in all patients during follow-up period.

Conclusion: For patients with aorto-iliac aneurysm accompanied by bilateral IIA aneurysmal dilation,
the extended application of IBD with multiple appropriate strategies for preserving unilateral ITA device
is safe and feasible during short-term period. The mid- and long-term results require further follow-up
observation.

Aortic Aneurysm, Abdominal; [liac Aneurysm; Iliac Branch Device; Endovascular Procedures

CLC number: R654.3

F - #% 2 kR o5 12 £ 3 k9 (abdominal aortic XU TTAA D) 55 3501 Ab B . XU 3% N 8l ik Cinternal
aneurysm, AAA) [ 40%, H w4 IF 8 M 3 kg iliac artery, IIA) #22E, WS E0H AR & IF & AE &
(common iliac artery aneurysm, CIAA) 70%~90%, & AP, 2020 AF BRI A AR B 25 (European Society
I8 N3k (internal iliac artery aneurysm, ITAA) for Vascular Surgery, ESVS) EmUMETE, 1 3 30k
i 0~30%!" . PR TIAA Z54L )5 I R Fah Pk, i W W E  (endovascular abdominal aortic aneurysm
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repair, EVAR) i J7 B 2 /> N 08 B — 0l %% N 3h
Bk, B, 2ROy TREB A, Ui =
I RSN 5 NI /[N I35 NI N1 T -1 R 55 NN
BB bk 7> 2 3242 (iliac branch device, IBD) &
S, BRENNIE S IBD HLAA R 1 4 R R ) R R g
I I & & AR e, B W R AR B LA 1Y B T
o Bk Ak Y IBD PIAN 1A Ak fif 51 22 5 1 1 22 BR
HoA TTA A AR T B Ao ) PR R R0
T IE XU TTAA A9 585, TIA JG ik 4 % 396 AL IBD 7
FHEESR, Wk 2008 B L TIA P ME s . AR B
FE R A0l 4 8 TBD 3 B E A T8 97 A I XU TTAA
B, MR

1 #ABERFE

1.1 —RER

11 BF A BT E H R 2 R L s
B 52 1) 5 B 1L 45 AR R 2021 4F 4 H —2021 4E 6 A 1 &
N G-iliac™ IBD £ B8 B TTA 3 {51 £ 35 09 Il IR B
Blo GNASRUE . B TFU ZR A 5 K B A2 11.4 mm,
HAR L) G-iliac™ IBDfd i3] (illustration for use, 1FU)

AR iE: () # S 3k (common iliac artery , CIA)
VT ¥ B AR =10 mm; (2) i€ ¥ #% 45 ) ik (external
iliac artery, EIA) F 4% 8.4~14.5 mm; (3) iL ¥ EIA 48
FEXK =15 mm; (4) CIA 5 XA TF 1 H4£>18 mm;
(5) A J& f1<90° .

1.1.2 FAMH  G-iliac™ IBD 24 (Sof@ P AR
oyl ) ek A B S R Rk AR 4L . IBD i
PET 73 R A a] B R S0 4 Jm A R AL . A2
CE A, IBD B A8 HR AL R 48 M F AR 1 Bk B
JEE 5K T, S R 3 R g AR 43 3 v 23 5 I A RE
ity BfF <

1.2 BITAR

1.21 RarE& AKRE7dWNATCT I & 2
(computed tomography angiography, CTA) , 1
Bl hEHKS-BEIK, 51, 3. 5 mm
=R L EEREAGR, W& KSR E K
(Abdominal Aorta, AA). Xl CIA, EIA., IIA f K
HEIEBEAMRER (£1). KOG, &

B AR LR L RO L e S A
S, L. JEECT. W . DR

R R R

®1 EECTAYIRE
Table 1 CTA data of patients

EEFE  REMIA AARKER  CIARKER  EIARKER HEMTARKR  REMIARK  SREIIA GRS
(mm) (mm) (mm) A% (mm) A% (mm) E A% (mm)
1 s 55 15 13 27 18 11
2 H 29 26 18 37 20 10
3 X 56 28 13 25 17 11
1.2.2 FRBEMRGEMIAF RiEA2) ZLHEEM 1.3 RELERBEHIEIR

T8 30 ik 2 ) 5 5 A G-iliac™ IBD, IBD 37 28 3T BEHF £
Ji2 3 B bk AR SRR Iy S i, PR & 3 em,
H4 1BD 1A 43 32 1 E A T EIA &2 1A 43 X E 75 0.5 em
b RE I, 28 Ao O Bk B Bk 5 R RS N MPA T 4
% [® ) K& 0035 Inch 7 #
(TERUMO Corporation, HAS), S 223% A IBD % 43
IFHE, EALA £, 584 MPA RERE T
HA F T i % , 38 #t Supracore T %2 (Abbott
Vascular, FEE) &9 F-70 em K8, 22855 AR
% 2 [Lifestream ( Clearstream Technologies Ltd, % /K
%) ol Silver Flow (JefdRlHHRAR, FE) 1H
BRI S IBD A X EE L em B, 47T A X
WNJEYT, RN A g b

(Cordis Corporation ,
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1.8.1 RE%7 AJgH IR A PEAR 100 mg/d K B
FEAALTT 20 mg/M, AR A, BEVTE LN
ZA8HR

1.8.2 & BRI EEMEIER: RN
O30 dNLBRE AR, NisRA R, Btk
fE CENLBEAT . PEIDRERE W | i Bl . A RE B
M) WEWELFEFR: 30 d NRGIESE, OFE . BxifE
B ki ZEAE I R s BRI ARG 1. 30 641,
IRJE HHAE 1 R BETT CTA WS ik dE R .

2 & R

2.1 IEARFER
3G E B TBAE, AR 66~70 % 3 B E-HF

http://www.zpwz.net



5% 6 0] HEAR,F BRI R ERNAREEMBE N TR 22K 785

SRR B E A IR0 CTAA . TTAA, Hoh 1645 CFAA) . 3 il 835 i A I PR B0RE L 2.
I XU B 5o 3l kI8 (common femoral artery aneurysm ,

F2 3GlBEHIRKER
Table 2 Clinical date of 3 cases

BEFS P51 AR (S 2 R IR e Wi BTIREAS IREsE
1 5 69 AAA [CIAA ITAA H A Jc ¥ 1
2 B 70 AAA CIAA .TTAA .CFAA A Jc g g T
3 B 66 AAA CIAA ITAA A Jc T 7 o
22 FARER A, W G-iliac™ (14 mm/10 mm/100 mm/70 mm) +

221 ZH1 (A AMUA, FIT EVAR+ Z M Lifestream (12 mm/58 mm) 4 & M A, /b
A T A+ A7 00 TIA 590585 JB] A2 2, JedT 28 2 I % s ik Ml A KR b B N s, fTERBEE Y 5 N e iH
o ) 5 B0 L AT A O TIA 2 2E )5 4T EVAR+ Z2 ] TIA & g (F 1),

B1 BEIHAB  A-C: RATCTARAR; D: G-iliac™ I3 3T HER TZM EIA X EIA X 1575 B 93 3CCAGEN . B
G e 0 SCRBEUE Wb BN G-H: 70 3CBNIEY, R RN 1-K: ARJS 34 A BV CTA &
Figure 1 Data of case 1 A-C: Perioperative CTA images; D: The ostium of the short G-iliac™ branches positioned above the
bifurcation of the left side EIA and IIA; E: Positioning and deployment of the IBD; F: Type Ib endoleak after IBD
deployment; G-H: Absence of the type Ib endoleak disappeared after balloon post-dilation; [-K: CTA images on 3 months

after operation
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222 &2 LEALAMIA, HAIH AAA S XM
CIAA . TIAA . CFAA, —HH4T EVAR+Z M TTA #2 7€ +
ZEA CFAA N T 48 B ¥, — A4 4 0 A 5 4,

| \ O
B2 BE2HM

Figure 2 Data of case 2

% A G-iliac™ (14 mm/12 mm/60 mm/150 mm) +
Lifestream (10 mm/38 mm) H-&HEETA, =84
ill CFAA N T I A& B4R (E2),

A-D: RAETCTARAL; E: G-iliac™ 0 BN FAMEIA X UA X By Fo 0330000 B
G-1: i 32BN e Madse s J-N: RJF 34 H B

A-D: Perioperative CTA images; E: The ostium of the short G-iliac™ branches positioned above the

bifurcation of the right side EIA and IIA; F: Positioning and deployment of the IBD; G-I: Intra-IBD post-dilation and DSA;

J-N: Images on 3 months after operation

223 &3 HEAMIA, [FIITEVARZ M
ITA A+ 47 0 TIA 5% 3% Rl A 8, 2% I8 22 ) TTA JF 1
PeAs Vi AE , F2z@ kA2 WAE, BLENAT EVAR+
A A H I, 28 B3 Dk 2 RS T A ) TIA A 2
& i G-iliac™ (14 mm/12 mm/60 mm/130 mm) +Silver
Flow (12 mm/80 mm) Z1& & & A, & If A FH
AT SRNIEY, FRREAE<0% (K3),
2.3 HEREMES

% IBD $7 AR %5 3R 100%, 30 d N JC X35
B W 255 SO OGO R AE R AR, 3 1 3 100% .
ERE LR P PR RO A SRR I BN R, S

© WA T o [ FF IR A E P A

&K, BEIARPH B R MR 2 Blok R B TR
T, BEUFILEE, ARJG 3 d H BN KB R, CTA
Ko A & B4R BE 0 TIA 376 i 43 SR AR Pk B ks, AT
P P AR JE R ok PR IE R AE R A, 30 dINTE
FET . OAE L BN . Bl kR R AR E OROT RAE KA .
BEVIETEI 3~6 1~ H , F¥ (4x14) ~H, BE&E2AR
Jo oA LR ZEN TIA SR PR 1T RS N T, RS 34 H B
ViR, BEIREINAEENZRBET 3k
(IMA) kU8 1Ay, B B mr oW A2 4k,
PR — D% (R3).
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3 BEIAH
F-G: O33RV ORRAE , 4700 SRR Y Ri&E R 5
Figure 3 Data of case 3

A-C: RETCTAEG; D: G-iliac™@ 20 T HENL T ZAM EIA FIA 43 X FJ7s B 3 8E . i
H-K: ARJ534-HFKivs

A-C: Preoperative CTA images; D: The ostium of the short G-iliac™ branches positioned above the

bifurcation of the left side EIA and IIA; E: Positioning and deployment of the IBD; F-G: Stenosis in the opening of the

IBD, and radiography after post-dilation ; H-K: Images on 3 months after operation

®3 FARRMIHE

Table 3 Surgical variables and follow-up data

s G-iliac™ IBD TIA S22 Pl TIA SHRA 9
P =2
JRSF (mm) By} RSF (mm) A A A AR b VNER 3 (BIE) JEA
1 14/10/100/170  Lifestream 12/58 PREBINTIA 5Pk — JE b BRI P Is (PREZ N TTA)
2 14/12/60/150  Lifestream 10/38 — — TR ZEMI TTA = TTA S AR 58 A9
3 14/12/60/130 SilverFlow 12/80 IMA Fiti s IMA JE ITA JF s
3 it i S fe L DR S ) e R UL AT R A

XF T AAA G Of CIAA 855, 38 o 713 7 #4 %€
TTA FZE K % 52 32 404 52 F EIA 58 U0, SR TIA
e € 3 B 2 I PR B it PR RE PR, A R Gl ot R B An
BB AT . AR T RERR AT, ™ A T K AE W0 i
I A RS AE, BT ARE B Y TIA B 2K
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ik 42907, I EVAR I8 T N 8 U 1A
Mg, BAMRE M, 2R ENIRIT M A
R kR, IBD & i A AAA & JF 8% 2 ik I8
(iliac artery aneurysm, TAA) 14 5 ITA 75 2 5 IR I7
Fa, ATA R CIAA, A3 R UE TIA IE [i) Ifi 37
TE o %k IBD I A SCRR 8 Bk B 22, ik 52 Hem]
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ik, HEARM R &, BN NIREER L K
TR 2R KR AR 22 5, IR AEE
SEA T4 TFU i 225K, Karthikesalingam 251§ 16
WSR3 BIFU,  60% 1 B 8 IR 2 /> — A fige 1)
IR £ 32 BR JC ¥k B FH IBD . 22 b i 351 IR 25 o TIA 22 0
MAzZRMERkEEHEE, WIA K, ETE. ™&
BhAL, AR AE, b DL R R AR LS
AR IR A A 108 R AT 3 R e X,
G OBUIN TTA # ZE 5| 2 i JF R AE, A BT ds Rl g
KIBD i JHIE L, 0 e FEAE A I XU TTAA o (14 i
FH o Jerkku U Sy BT P Bl K R A DR 2
Bk, 7E R IBD 47 1A 3 g i 7 28 el oF 1) 1 9 3R T
SR HE K TTA 37 i 85 X DA 3R AU 19 4% B R0, BT
A R b e TAA,  [6] I £ 3F LA Il i % 73 o Donas
BT — I Z b E g, 30% 1Y R E E IFU
N A IBD (IIA>12 mm), 7EHA SR, H5fiHZ
MO B S BT H A8 L, T B — 7 5 SR 1% 1BD £
BERS TR BT . LRI . 43 SRS Bl IR TR B &
Az W . RS AR AE A F T sl H 4 Sy i
WAl E X, WAL IBD AR . (H ScE Ot
WA BRI B 2 M S SR e AE A oA X e
it 5 DX A AU AR SR 114325 . Noel-Lamy 45 P9A 0y
TEAIF DAY ki & v, H 4 IBD 43 S H
A 2 MOSCBR M, I um s R A 2 TR LB ik
(superior gluteal artery, SGA), [A]BPK: H: [ >5 mm (%)
A 5 e JE 2 2 470 (&14) .

2K SR 1 S KB A2 X E SGA B, TBD P9 4
SR Bk T ER Y AT IR S, i R T A U

El4 1A ZKZENE, THIEHEETIASS, #EX
BB XieE

Figure 4 Using multiple bridging stents to anchor the

major IIA branches and embolization of

branches around thee anchoring area
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JBE S A0 F 1A S vty , FLHER EE & 2~3 em, Mg
E) N AT AR 20 S 4 i o O X RR e M, nT kAR
R0 5@ 1% 2%, Austermann® 2840 A 16 ] 3= §%
Bl ik A 5 TIAA B IBD (&, TIA 2 SR I 24
R A Al X, LA S g Rk 95.3% , fili
38 1 2R 100% . [] B 0] A5 R0 sk 20 5 UL A7 9% &
e U020 Py s 1 & A= 2 {8 Z2 A S 28 0 2 N A
FESCBR A2 R R, 2R EHR S22 T
EHERE T AR FERAED X A % H 245
B B DX W AE AE 1 B s, FRATTR ARG
AR IBD N, DL RS BEAR AR YT RO BT
AR IR REY KA TIA,  [R)  RE fp 22 MO S ZR R
D7 R EAE RS . ARBFIEN AR 3 BB, BEIF
XU TTA B FES ok, e B 0R B — M AE X5k /N o Bt
BEIMAR /D A — B R A SUE R IA, 36 4% /&
] A 37 3K &% K Ak 17~20 mm, “F3¥ 4% (183 +
1.2) mm, #HH BN G-iliac™ IBD [ TIA H 4 %
KO(5~11.4 mm) o SR PO B8 B — ) A A 7EAR
A A2 B AE AR, [H A T — B A& <12 mm (1)
IEHARER, RI0E IBD 43 32 88 404 e T ik
B, B 5 IBD My SR S, R e T
UL AR X B A0 8% 9 T A, v R TR AR Sk
B, s AR (E5).

BS5 NAVEXREETETRRERR
Figure 5 Using the bridging stent of IIA to anchor the

lumen of healthy segment

7% JE LR B AN TIA. Jsy 8 988 AR B K A AH KT TTA-E il
R0 XS I AN, AT Wk YT, — BR
A 5 8 KR AT iF — 25 W 2 43 S S0 SR 5 0 AR sk
TP AR JE . T LA fif 30 il , 7 0 FH M 42 S 42
0 25 A A 7 P, 3 N P R AR 1) S
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K sE OF B9 K5 B8 E . Viabahn (W. L. Gore &
Associates , 3¢ [E ) PR H 48 4 10 I 7 M b Ak £ 0 9%
PEFE RN A MR E, HIA £+ A
FER R REY R, Viabahn JCVE U7 M SR RE Y Tk BY
BREE, WIRKR K., AUFREEL, 29, &%
BN TTA FF 11 5 TTAA [A] AT A7 — J B A X f R 1 TTA
FHEEX, REUIAETP 5K, RUF5REH T HE
BT T Y Lifestream 3248, HOCAE T Al ek ™ X
BB RR Lge, HISd R Fe s, nl il o
v A PR B R AR, A 80N R O v R E 1Y
wEE (E6),

E 6 FM Lifestream FH AT AHE, FEHizm 2RO
BRI, MEBEREY SRR

Figure 6 Utilizing the enlargement characteristic after post-

dilation of the Lifestream stent to induce the

flared expansion of its distal end to closely attach

the luminal wall of the aneurysmal dilation

ARG, B H 1Lifestream B HS WL Ib B Py
T, v FH EAR 14 mm RS, HEY 5
JHC R R N R S vt I A RE R S R B 7 2o R 48 R L Y
T & A o AR BB RE VI B[R], IBD A HIA 43 52 S 48
Wiy, WK RN IAIZE . BAL. B3
AHOCTF RAE o R 2 Hh IS ZE 0 TIA R 5 11 A Y s
AJE3NHAWIRIEL, B33 I IMA SR TR A
T, JCIBD KA 53 0 TTA J5 IR 5 /2 A4 o i % 2 o

A58 K 1A 53 32 S8Ry #0  0E T HA O
BL 3 T 5 40 Ak Rz 3% ] Lifestream F1) ) H: 378 3% J5 97 ik
KAFFPE, A8 W 45 SR 09 40 J £ 15 W A ROk B
M TA 5 255 SCHR A3 BT, 2 A0S IR R 524 43 S S B8
TE U A T A 43 =, B XN 4 R 2 DA
B TIA, AT [ A A SO0 B TA I3 B &2 TTAA ;45
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TR, Z R R IBD N NS, A IR NI TTAA
BEAT EVAR VR YT IO B S0 TTA $2 4 Tk . B
FMAR3BIEE, FARYBSRY), 25584 N
o HEEE G, BEUTRTE R, okt —
TN

BEXT AR Ak 25 550k F &3 9 3R w2 A IBD
IRIT A I AU TTAA £/ B8 500 TTA W] A7 H 0 10 250 0 0
B, W 2 R B K R) R s AR U S i
PRaE FHPE

FlG R AN BN RBELEA %,
o
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