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Iliac Artery Aneurysm

* |AA associated with AAA: 15~40% of AAA
- CIA aneurysm ~70%
- lIA aneurysm 10~30%

« Isolated IAA (IIAA): 0.9~2%

 Bilateral IAA ~30%

« Internal iliac artery aneurysm: 0.03~0.4%

Cardiovasc Intervent Radiol 2011:34:3




Definition of Iliac Artery Aneurysms

Artery Normal diameter (cm) Aneurysmal
diameter (cm)

CIA 0.97-1.02 £ 0.15 (female) >1.5
1.17-1.23 + 0.2 (male) >1.7
A 0.54 + 0.15 >0.8

« EXxpansion rates:

- IAA<3cm: 1.1 mmly

- IAA 3-5 cm: 2.6 mml/y
 [IAA 3-3.5 cm: US or CT follow-up at 6-month-intervals
 IIAA = 3.5 cm: elective repair



Occlusion of IIA

Eur J Vasc Endovasc Surg (2017) 53, 534—548

REVIEW

Systematic Review and Meta-analysis of the Effect of Internal lliac Artery

 Buttock claudication: ~28%
D.C. Bosanquet **, C. Wilcox %, L. Whitehurst %, A. Cax %, .M. Williams °, C.P. Twine *, on behalf of the British Society of [} E re Cti I e d ySfu n Cti O n : ~ 1 O %

Endovascular therapy (BSET)

*South East Wales Regional Vascular Network, Royal Gwent Hospital, Newport, UK
® ivision of Population Medicine, Cardiff University, Cardiff, UK

- no difference between unilateral

Internal iliac artery (llA) embolisation is frequently required prior to EVAR in order to achieve a suitable landing

zone. However, patients can experience considerable morbidity following this, which in part has driven the - -
introduction of iliac branched devices. This systematic review was undertaken to determine pooled complication an d b I | ate ral I IA 0 CC I u S I O n
rates of IIA coverage as derived from a comprehensive literature review. Buttock claudication occurs in

approximately one third of patients, although this resolves in half of those affected. New onset erectile

dysfunction occurs in approximately 10% of males. Major ischaemic complications, such as buttock, colonic and

spinal ischaemia were all very rare, and reporting of such events was much more likely from older publications. - L

In general, all complications were worse after bilateral than unilateral IIA occlusion. Coils were generally [ ] I S C h e m IC CO I Itl S/bOWe | - O 6%/0 5%
associated with poorer outcomes than plug occlusion. Coverage alone, without prior embolisation, was asso- " [ L]

ciated with improved outcomes; however, data for this were generally scarce, and confounding factors may

account for these reduced rates of complications. Where coiling and plugging are both available, these data
would suggest plugging is preferable. Should neither be possible, consideration can be given to IIA coverage

- The risk doubles, if bilateral I1A are

Objective: Endovascular abdominal aortic aneurysm repair (EVAR) sometimes requires internal iliac artery (I1A)

coverage to achieve a landing zone in the external iliac artery. The aim of this study was to determine O C C I u d e d
complication rates following 1A exclusion. [

Materials and methods: A systematic review of key journals was undertaken from January 1980 to April 2016.
Studies detailing occlusion (using coils or plugs) or coverage of the llA with outcome data were included.
igl means were for variables. Met: lysis was performed when comparative data - -
were el ity wos ssessed sing he GRADE systom . Pelvic or aluteal necrosis: 0.5%
Results: Sixty-one non-randomised studies (2671 patients; 2748 11As) were analysed. Fifteen per cent of EVARs [ [
require llA sacrifice. Buttock claudication (BC) occurred in 27.9% of patients, although 48.0% resolved after 21.8
months. BC rates were 32.6% with coils, 23.8% with plugs, and 12.9% with coverage alone, and less with
unilateral (vs. bilateral) IIA treatment (OR 0.57, 95% Cl 0.36—0.91). More proximal coil placement resulted in - - - . 0
vt et of B (00 D1, 354 11548 rcalle o ore 1025 of e, whh nghor e o Spinal chord ischemia: 0.75%
after coiling. Type Il endoleaks were more frequent after covering alone; however re-interventions were rare. L] L

h events (b |/gluteal/spinal were very rare. Plugs were quicker to place and

required less radiation (p < .001) than coils. GRADE scoring was very low for all outcomes.

Conclusion: Overall the quality of reported data on IIA sacrifice is poor. Buttock claudication and erectile e r m a n e nt O 2 5 %
dysfunction occurred frequently after 1IA sacrifice. Where both options are technically possible, plugs could be []

considered preferential to coils, and placed as proximally in the IIA as possible.

© 2017 Published by Elsevier Ltd on behalf of European Society for Vascular Surgery.
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Techniques for Preserving 1IA Flow

 Bell bottom
« Sandwich/Parallel graft
* |liac branch device (IBD)




Bell Bottom Technique

Mean CIA Mean - Aneurysm  Freedom from
Study N. diameter follow-up T:Schgé::] Aﬁgjﬁ?ﬂ? c _sac _secondary Endoleak rate
(range) time ’ dilation intervention

Torsello et al.18 (2010) 89 221+£3.0 mm 56.5+2.1 97.8%  Not significant 4.4% 91 6% at 5 Typel: 3.4%
(20-30 mm) months years Type II: 2.2%

Naughton et al.15 (2012) 166 20 mm 22 months - - - 89% -
(20-28 mm) (9-38)

Alverez et al.17 (2013) 19 20 mm 35 months 94.7% Not significant — 72.6% at 4 Type II: 21%
(18-25 mm) years

Telles et al.19 (2016) 38 21+4 mm 258+149 — 64.7% unchanged 84 3% at Type Ib- 7 8%
(15-32 mm) months or reduced up to median follow- Type II: 9.8%

20% up time
Gray ef al.20 (2017) 128 14 mm 53 months - - - - |'Ijrpe Ib: 18% in CIA >20 mm ‘

and 3.9% in CTA <20 mm

Robalo C, Int Angiol 2018;37:346



Sandwich/Parallel Graft Techniques

8F Shuttle sheath
via Lt. brachial a.
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Viabahn
Ends of Viabahn in right 1A Coil embolization stent graft Massmann et al.
and left CIA
Freedom
Mean CIA Mean  Technical  Graft  Branch ADSWYSI apeyrvey, Buttock from
Study N. diameter (range)  follow-up success patency  occlusion e sac. sac dilation claudica- secondary Endoleak rate
Eress10mn tron imtervention
Wu et al.3¢ 14 364 mm 143 100% 92 8% T% 21.4% 0% 14.3% - Type Lor III: 0%
(2015) (N=T) months Type I: 21.4% at
54+22 mm  (6-21) follow-up
(N=6)
12 mm (N =1)

Lobato and 40 56.2+6. 4 mm 12 months 100% 93 8% - 34.8% 22% 0% 100% Type I or IIT: 0%
Camacho- (N.=33) (6-30) Type II: 2.5%
Lobato37 30.6+7.1mm
(2013) (n=6)

57 mm (N.=1)

Lim et al.3? 21 Left:400mm 172 100% 90.5% — 66.7% 0% — — -

(2016) (24-81) months
Right: 37.6 mm (5-40)
(35-87)

Massmann 24 43+15mm  15.0 100% 84.2% - 61.5% 0% - -
et al.38 months in 1 year
(2016) (1-40)

Robalo C, Int Angiol 2018;37:346
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IBD Studies

Endoleaks: type 1 - up to 5% Favorable graft patency 74 ~100%
type 2 - 0~15.8%
type 3—upto 7.1%

Study N. Mean CIA diameter (range) Mean follow-up Techmical success Graft patency
Dias er al.22 (2008) 22 34 mm 20 months 91% T4%
(27-41) (8-31)
Vermizi et al.2? (2009) 32 40.2+7.9 mm 9.8 months 94% -
(1-24)
Tielliu er al.30 (2009) 27 — 16+14 months 96% —
Karthikesalingam ef al.1? (2010) 196 (9 series) 31.5-39 mm 6-24 months 85-100% -
(15-78 mm)
Pua et al.’ (2011) 14 39 mm (34-57 mm) 18.7 months (6-35) 86% 100%
Parlani et al 26 (2012) 100 40 mm 17 months 95% 91.4% at 5 years
(35-44) (1-60)
Wong et al.31 (2013) 130 346and 312 20.3 months 04% 81.6% at 5 years
(1-72)
Fémandez-Alonso ef al.” (2013) 9 34.8 mm 14.7 months 100% 100%
(29-50 mm) (9-29)
Jongsma ef al.27 (2017) 140 37.0-41 4 mm 26.6+24.1 months 96.9% —
Simonte ef al.2? (2017) 149 37.0+8.1 mm 44 2+35.1 months 97.5% 90.4% at 10 years
Donas et al.28 (2017) 575 Left: 30.1£11 .9 mm 32.6+9.9 months 97 6% 94 8%

Right: 32.6+12.3 mm

Robalo C, Int Angiol 2018;37:346



IBD Metaanalysis

N = 1064 (22 EVAR studies for Aortoiliac aneurysms)

Technical Success: 93% Patency Rate: 86%

Weight Weight
Weight Weight Study Events Total Proportion 95%-Cl (fixed) (random)
Study Events Total Proportion 95%-Cl (fixed) (random)
Greenberg et al. 2006[11] 18 21 0.85 [0.64;0.97] 2.8% 4.4%
Greenberg et al. 2006[11] 18 21 : 0.86 [0.64:0.97] 56% 6.0% Haulon et al. 2007[12] 52 52 1.00 [0.93;1.00] 0.5% 1.0%
Haulon et al. 2007[12] 43 52 _— 0.94 [0.84,0.99] 62%  65% Dias et al. 2008[13] 17 23 0.74 [0.52;0.90] 4.4% 5.9%
Dias et al. 2008[13] 21 23 —_—— 0.91 [0.72;0.99] 4.3% 5.0% Tielliu et al. 2009(14] 21 24 0.88 [0.68;0.97) 2.8% 4.4%
Tielliu et al. 2009[14] 26 27 —_— 0.96 [0.81:1.00] 2.7%  3.5% Ferreira et al. 2010[15] 4 47 0.87 [0.74;095] 5.3% 6.4%
Ferreira et al. 2010[15) 46 47 —t 0.98 [0.89;1.00] 2.8% 3.5% Donas et al. 2011[16] 64 64 1.00 [0.94;1.00] 0.5% 1.0%
Austermann et al. 2013[17] 16 16 R ] 1.00 [0.79;1.00] 08%  1.3% Austermann et al. 201317 21 A 1.00 [0.84:1.00] 0.5% 1.0%
Maurel et al. 2013[18] 37 39 _ 095 [0.83:0.99] 44%  61% Pratesi et al. 2013[19] 66 &1 0.81 [0.71;0.89] 11.8% 9.1%
Pratesi et al. 2013[19] 80 81 = 0.99 [0.93:1.00] 28%  36% Wong et al. 2013[20] 105 130 0.81 [0.73;0.87] 19.2%  10.4%
Wong et al. 2013[20] 122 130 —?— 0.94 [0.88;0.97] 151%  106% Bisdas et al. 2014[21] 16 18 0.89 [0.65;0.99] 2.0% 3.5%
Bisdas et al. 2014[21] 18 18 —§ 1.00 [0.81;1.00]  0.9% 1.4% Chowdhury et al. 2014[22] 25 21 0.93 [0.76;0.89] 21% 3.6%
Chowdhury et al. 2014[22] 27 27 _ ‘E—~ 1.00 [0.87;1.00] 0.8% 1.4% Loth et al. 2015[23] 33 49 0.80 [0.65;0.01] 6.4% 7.1%
Loth et al. 2015(23] 35 M —&— 085 [0.71;0.84] 104%  8.8% Noel-Lamy et al. 2015[24] 14 14 1.00 [0.77;1.00] 05%  1.0%
'Z‘::'r;-ift":le;gi 51;3;]5[2“1 e S e Eg-;g; 133} Pto Zhang et al. 2015[25] 15 15 100 [0.78;1.00] 05%  1.0%
. B B w1 _ ~270 . 0
Lebas et al. 2016[26] 23 25 e 0.92 [0.74,0.99] 43%  50% mb:: :tt :,I '22'311{?[[223]] 13 :3 g'gg {g‘;g: 1‘33} :'gx g‘g;:
Millon et al. 2016(27) 010 —t 1.00 [069:1.00] 09%  13% van Sterkenburg otal. 2016[28] 60 64 0.94 [0.85.098] 39%  55%
van Sterkenburg et al. 2016[28] 43 46 s 093 [0.82;0.99] 6.1%  64% Delay etal, 2017[29] 23 a0 077 [0.58:090] 5.3% 650
Delay et al. 2017]29] % 3 — =t 0.84 [066;0.95 86%  7.9% yieL et : s ; -
Jongsma et al. 2017[31] 157 162 e 0.97 [0.93;0.99] 10.1%  87% Jongsma et al. 2017[31] 125 140 089 [0.83:094] 129%  9.4%
Schneider et al. 2017(32) & 63 i 098 [091:1.00] 28%  36% Schnoider et al. 2017[32] 58 61 095 [0.86;0.09] 3.1% 4.7%
Simonte et al. 2017[33] 153 157 | 0.97 [0.94:0.99] B83%  7.8% Simonte et al. 2017[33] 142 157 0.90 [0.85:0.95] 13.1%  94%
3
Fixed effect model 1042 < 0.93 [0.91; 0.95] 100.0% - Fixed effect model 1059 0.86 [0.84; 0.88] 100.0% "
Random effects model < 0.94 [0.91; 0.95] ~ 100.0% Random effects model 0.87 [0.84; 0.90] = 100.0%
Heterogeneity: I° = 28%, <° = 01569, p = 0,12 L Heterogeneity: /* = 43%, v = 0.1605. p = 0.02
06507075080.850.9095 1 06 07 08 08 1

Li Y, Ann Vasc Surg 2019;56:303




Anatomical Suitablity for IBDs

N =99 (Common iliac aneurysm)

Number (%)
exduded
Exclusion criteria (n =99
Cook IBD
A diameter <6 or >9 mm 68 (68.7%)
ITA aneurysm distal to landing zone 11 (11.1%)
EIA diameter <8 mm 10 (10.1%)
CIA length <50 mm 9 (9.1%)
EIA length <20 mm 7 (7.1%)
CIA diameter <20 mm 6 (6.1%)
A occluded or >50% stenosis 1 (1.0%)
TA length <10 mm 1(1.0%)
Gore IBE
Proximal CIA diameter <17 mm 39 (39.4%)
A diameter <6.5 or >13.5 mm 37 (37.3%)
Aorta-hypo length <165 or CIA 24 (24.2%)
length <40 mm
CIA diameter <25 mm 16 (16.2%)
Distal CIA diameter <14 mm 13 (13.1%)
EIA diameter <6.5 or >25 mm 1 (1.0%)
TA length <10 mm 1(1.0%)
EIA length <10 mm 0 (0%)

Cook IBD exclusions

Gore IBE exclusions

CIA length <50 mm

CIA diameter <20 mm

EIA length <20 mm

EIA diameter <8 mm

TIA occluded or >50% stenosis

IIA ancurysm distal to landing zone
TIA length <10 mm

IIA diameter <6 or >9 mm

Aorta-hypogastric length <165 or CIA length <40 mm
CIA diameter <25 mm

Proximal CIA diameter <17 mm

Distal CIA diameter <14 mm

EIA length <10 mm

EIA diameter <6.5 or >25 mm

TA length <10 mm

A diameter <6.5 or >13.5 mm

Gore Crossover

99 aneurysms

<\

25 fit Gore 74 excluded from Gore 18 fit Cook

by

8 also fit Gore 10 fit Cook

Cook Crossover

99 aneurysms

N

81 excluded from Cook

U

8 also fit Gore 17 fit Gore

35/99 Patients Eligible if Both Trials Available

Pearce BJ, Ann Vasc Surg 2015;29:69



Zenith Ilhac Branch, Cook

IFU criteria Available sizes:

CIA length <50 mm * Common iliac

CIA diameter <20 mm segment:

EIA length <20 mm —

EIA diameter <8 mm L1=450r61 mm
A occluded or >50% stenosis D1 =12 mm

ITA aneurysm distal to landing zone e Ext il
ITA length <10 mm Xternal 1iac

ITA diameter <6 or >9 mm segment:
L2 =41 or 58 mm
D2 =10 or 12 mm

e Sidebranch
segment:

Length = 14 mm
Diameter = 8 mm




Internal Iliac Artery Sealing Zone

 To secure a sufficient landing zone in the
internal iliac artery, a minimum length of
the covered balloon-expanded bridging
stent of about 35 mm is preferred.

« 20 mm sealing zone + 13 mm overlap




IBD Deployment Sequence ™




AAA with CIA aneurysm

Step 1: Anatomical Measurements

Outer Wall
Diameter
mm

Length
mm

Diameter External
(DET)
External Iliac Artery
(EIA)

Step 2: Choose Graft Diameter

D2 Distal Body Diameter (DBD)
mm
8-9 100
10-11 128

Step 3: choose Common Iliac Segment Length (CISL)

aa CIsL
mm
255 (50 mm minimum) s

271(66 mm minimum) 610

Step 4: choose External Iliac Segment Length (EISL)

an EISL
mm
>20 a0
>31 58 &
zois| = [ o [[ =]
DBD csL EISL
Step 5: Bridging Stent/Select TFLE

Choose length to provide sufficient overlap with
Zenith AAA graft and Zenith Branch graft.

Tz

Graft Length

aft
Diameter




Follow-up CT




Factors Associated with Technical

« Excessive iliac tortuosity

« Calcifications

* IIA aneurysm or stenosis

* Poor runoff

« Sharp aortic bifurcation

 Intraluminal CIA thrombus

« Severe external iliac artery kinking

« Wide angle (>50°) of the IIA branch and IlA artery




Mechanisms of Occlusion of Iliac

Branch Bridgi Stents

Common Mechanisms of occlusions Locations of vessel kinking

Kinks Long,small Prior Poor Dissections
diameter occlusion run-off

D ’Oria M, Cardiovasc Intervent Radiol, 2019




Take Home Messages

 The IBD showed more favorable results
regarding endoleak rates and pelvic ischemic
symptoms than other techniques.

* Due to the great short and long-term results
reported, iliac branches may be considered as
the first-line approach for CIA aneurysms with
>30 mm of diameter, with or without
concomitant AAA, if the anatomy meet the IFU
criteria.
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