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Abstract
Objective: The aim of this multicentric registry was to assess the outcomes of “anteRior versus posteRior divisional 
bRanches Of the hYpogastric artery as distAl landing zone for iLiac branch devices (R3OYAL).”
Methods: The main exposure of interest for the purpose of this study was the internal iliac artery (IIA) divisional branch 
(anterior vs posterior) that was used as distal landing zone. Early endpoints included technical success and adverse events. 
Late endpoints included survival, primary/secondary IIA patency, and IIA branch instability.
Results: A total of 171 patients were included in the study, of which 50 received bilateral implantation of iliac branch 
devices (IBDs). This resulted in a total of 221 incorporated IIAs included in the final analysis, of which 40 were anterior 
divisional branches and 181 were posterior divisional branches. Technical success was high in both groups (anterior 
division: 98% vs posterior division: 100%, P = .18). Occurrence of any adverse event was noted in 14% of patients in 
both groups (P = 1.0). The overall rate of freedom from the composite IBD branch instability did not show significant 
differences between patients receiving distal landing in the anterior or posterior division of the IIA at 3 years (79% vs 87%, 
log-rank test = .215). The 3-year estimates of IBD patency were significantly lower in patients who received distal landing 
in the anterior divisional branch than those who received distal landing in the posterior divisional branch (primary patency: 
81% vs 96%, log-rank test = .009; secondary patency: 81% vs 97%, log-rank test < .001).
Conclusions: The use of the anterior or posterior divisional branches of the IIA as distal landing zone for IBD implantation 
shows comparable profiles in terms of immediate technical success, perioperative safety, and side-branch instability up 
to 3 years. However, IBD patency at 3 years was higher when the distal landing zone was achieved within the posterior 
divisional branch of the IIA.

Clinical Impact 
The results from this large multicentric registry confirm that use of the anterior or posterior divisional branches of the 
internal iliac artery (IIA) as distal landing zone for implantation of iliac branch devices (IBD) shows comparable profiles 
of safety and feasibility, thereby allowing to extend the indications for endovascular repair of aorto-iliac aneurysms 
to cases with unsuitable anatomy within the IIA main trunk. Although mid-term rates of device durability and branch 
instability seem to be similar, the rates of primary and secondary IBD patency at three years was favored when the distal 
landing zone was achieved in the posterior divisional branch of the IIA.
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Introduction

Iliac branch devices (IBDs) represent the first-line treatment 
option to preserve internal iliac artery (IIA) perfusion when 
anatomically feasible, as endorsed by the current clinical prac-
tice guidelines.1,2 The technique has expanded the indications 
of endovascular aortic repair (EVAR) for complex aortoiliac 
aneurysms,3 now allowing totally endovascular incorpora-
tion of the IIA in most cases with excellent short-term4 and 
mid-term5 outcomes.

Despite improvements in stent-grafts design and increas-
ing clinical experience, some anatomical limitations still 
restrict applicability of IBD. One common restriction to 
IBD feasibility is inadequacy of the IIA distal landing zone 
due to ectasia or aneurysm.6–8 In these cases, the IIA bridg-
ing stent may be extended into one of its major divisional 
branches, whereas smaller branches are sacrificed.9 
Although some single-center series have reported on the 
safety and feasibility of this approach,10–12 outcomes of this 
technique are still limited, and there is uncertainty whether 
obtaining the distal seal in the anterior or posterior divi-
sional branch has comparable outcomes in terms of durabil-
ity and rates of sexual dysfunction or buttock claudication.

The aim of this multicentric registry was to assess the 
outcomes of “anteRior versus posteRior divisional bRanches 
Of the hYpogastric artery as distAl landing zone for iLiac 
branch devices (R3OYAL).”

Materials and Methods

Study Design

The study was approved by the Institutional Review Board 
of the Mayo Clinic (Rochester MN). All 12 U.S. and 

European participating centers obtained approval or exemp-
tion from local institutional review board (IRB) or ethical 
committees as applicable (Supplementary Table I). Each 
center had advanced endovascular programs with an overall 
annual EVAR volumes >30 procedures/year and were 
required to had performed at least 15 IBD cases over the last 
5 years (irrespective of distal landing zone) to be included in 
the study. Investigators at participating institutions identified 
all consecutive patients electively treated for aortoiliac or 
common iliac artery (CIA) aneurysms using commercially 
available IBD that had distal landing zone in a divisional 
branch of the IIA.

The main exposure of interest for the purpose of this 
study was the IIA divisional branch (anterior vs posterior) 
that was used as the distal landing zone, and study subjects 
were classified into 2 groups accordingly.

Data Collection

The study timeframe for data collection at each participat-
ing center was set between the first IBD case performed and 
June 30, 2020 (Supplementary Table 1). Patients without 
complete data on their in-hospital phase and/or lack of at 
least one available imaging follow-up study within the first 
year after index intervention were excluded (n = 15). Data 
were reported according to the Society for Vascular Surgery 
reporting standards for EVAR.13 All surgical interventions 
and subsequent follow-up protocols were carried out 
according to local policy endorsed at each of participating 
institutions. Clinical and imaging data were reviewed for 
baseline demographics, comorbidities, and anatomical 
characteristics, as well as procedural details and outcomes 
by at least 2 experienced investigators at each center. One 
center was responsible of merging the data from each 
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participating institution and assessing the quality of the 
imputed data. The follow-up schedule was assessed by the 
operating physicians on a single-center protocol basis.

Definitions and Endpoints

Early endpoints were assessed at 30 days and included tech-
nical success, mortality, and any adverse events, defined as 
composite cumulative endpoint of all-cause mortality, acute 
myocardial infarction, new-onset cardiac heart failure, 
stroke, spinal cord ischemia, acute kidney injury or new-
onset dialysis, bowel ischemia, estimated blood loss ≥1 L, 
respiratory failure, access complications, and early reinter-
vention. Major vascular access complications were defined 
as any complications occurring at vascular access sites 
leading to either reintervention or prolonged hospitalization 
or limb loss. Technical success was defined as correct 
deployment of all endografts with complete exclusion of 
the aneurysm sac(s), patent target vessels, and absence of 
type 1/III endoleak (EL) at completion angiography.

Late endpoints were assessed at the last available follow-
up contact for each study individual and included overall sur-
vival and aneurysm-related mortality, primary/secondary IIA 
patency, IIA branch instability (defined as composite cumula-
tive endpoint of any IIA branch-related complications leading 
to aneurysm rupture, death, occlusion or stenosis/kink, dis-
connection, type I/III EL, or reintervention to maintain branch 
patency or to treat a separation or EL), IIA branch-related 
reinterventions and type IC/IIIC EL, new-onset sexual dys-
function (in males) and buttock claudication, and aneurysm 
sac diameter changes (classified as reduction or increase if a 
change ≥5 mm from baseline was noted or otherwise as sta-
ble if a change <5 mm in either direction was observed).

Statistical Analysis

Technical success, mortality, adverse events, major vascular 
access complications, and sexual dysfunction/buttock clau-
dication were analyzed per patient. Branch instability, 
patency, reinterventions, endoleaks, and sac changes were 
analyzed per vessel. Results were reported as absolute num-
bers (with frequencies) for categorical variables, and mean 
(standard deviation, SD) or median (interquartile range, 
IQR) for continuous variables according to normality of 
distribution. Pearson’s chi-square or Fisher’s exact test 
were used for analysis of categorical variables. Differences 
between means or medians were tested with 2-sided Student 
t-test, Wilcoxon rank-sum test, or Mann-Whitney U-test as 
appropriate. Statistical significance was defined as P value 
< .05. Statistical analysis was carried out using JMP 13 
(SAS Institute). Univariate and multivariate Cox 
Proportional Hazards was used to assess independent pre-
dictors for IIA branch instability, with results reported as 
hazard ratio (HR) with 95% confidence intervals (CI). 

Covariates for these models were selected based on previ-
ously described risk factors or univariate screen of all avail-
able potential confounders, using backwards selection with 
a criterium of 0.25 to stay in the final models.

Time-dependent outcomes were reported using life tables 
with standard error <.10 and displayed as Kaplan-Meier 
curves with differences determined using the log-rank test.

Results

Baseline Characteristics

A total of 171 patients were included in the study, of which 
29 received unilateral implantation in the anterior division, 
92 received unilateral implantation in the posterior division, 
39 received bilateral implantation in the posterior division, 
and 11 received bilateral implantation in both anterior and 
posterior divisions (Tables 1 and 2). Therefore, 50 patients 
received bilateral implantation of IBD. This resulted in a 
total of 221 incorporated IIAs included in the final analysis, 
of which 40 were anterior divisional and 181 were posterior 
divisional branches.

At baseline, no significant differences were seen in mean 
age (anterior division: 69 years vs posterior division: 72 
years, P = .07), and most of patients were males in both 
study groups (93% vs 92%, P = .62). Distribution of major 
comorbidities was not significantly different across study 
groups, although patients who received distal landing in the 
anterior division were less likely to have significant renal 
dysfunction as compared to patients who received distal 
landing in the posterior division (10% vs 28%, P = .04). 
Also, patients in the anterior landing zone group had a 
higher cigarette smoking rate (97 vs 53%, P ≤ .001). 
Patients selected for anterior division landing zone had less 
often unilateral (29% vs 68%, P < .001) IIA aneurysm.

Procedural Details and Perioperative Outcomes

Most of the procedures were performed electively (anterior 
division: 93% vs posterior division: 95%, P = .64), and 
patients who received distal landing in the anterior division 
were less likely to undergo concomitant fenestrated-branched 
EVAR as compared to patients who received distal landing in 
the posterior division (3% vs 21%, P = .041). Also, patients 
in the anterior division group required smaller volumes of 
contrast (mean 109 vs 165 mL, P < .001) and shorter fluo-
roscopy times (mean 45 vs 64 minutes, P = .003) than those 
in the posterior division group (Table 2). Notable differences 
were found in the type of bridging stent-grafts (BSGs) 
between study groups (Table 3). Subjects receiving distal 
landing in the anterior division were less likely to receive 
self-expanding BSG (10% vs 24%) or a combination of dif-
ferent BSG (15% vs 35%), but more likely to receive bal-
loon-expandable BSG (45% vs 28%) (p < .001). Embolization 
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of IIA side branches was done in 13% of patients who 
received distal landing in the anterior division as compared 
with 55% of those that received distal landing in the posterior 
division (P < .001). Technical success was similarly high in 
both study groups (anterior division: 98% vs posterior divi-
sion: 100%, P = .18). Occurrence of any adverse event was 
noted in 14% of patients in both study groups (P = 1.0) and 
no significant differences were found in the rates of individ-
ual complications (Table 4).

Survival and Branch Instability

The median follow-up of the study was 28 months (IQR 
12-47), with no significant differences between study groups 
(anterior division: median 27 months, IQR 12-47 vs poste-
rior division: median 30 months, IQR 12-50; P = .64). The 
estimates of patient survival and freedom from aneurysm-
related mortality at 3 years were 100% vs 87% (Figure 1, 
log-rank test = .173) and 100% vs 99% (Supplementary 
Figure 1, log-rank test = .651), for anterior and posterior 
landing zone, respectively.

The rate of composite IBD branch instability did not 
show significant differences between patients receiving dis-
tal landing in the anterior or posterior division of the IIA 
(18% vs 13%, P = .49) (Table 5), with 3-year rates of free-
dom from IBD branch instability of 79 and 87% (log-rank 
test = .215), respectively (Figure 2). On in-depth analysis 
of branch instability events, no instances of IBD branch dis-
connection or IBD branch-related rupture were noted (Table 
5). Using multivariate Cox proportional hazards model 
(Supplementary Table 3), embolization of IIA side branches 
was independently associated with lower risk for IBD 
branch instability (HR .442, 95%CI .196-.995, P = .049), 
while any 5 mm increase in the aneurysm sac diameter was 
independently associated with higher risk for IBD branch 
instability (HR 1.478, 95% CI = [1.069, 2.043], P = .018).

The 3-year estimates of IBD patency were significantly 
lower in patients who received distal landing in the anterior 
divisional branch as compared to those that received distal 
landing in the posterior divisional branch (primary patency: 
81% vs 96%, log-rank test = .009, Figure 3; secondary 
patency: 81% vs 97%, log-rank test <.001, Figure 4).

Table 3.  Procedure Details of 221 Iliac Arteries Treated With IBE Using Anterior Versus Posterior Divisional Branches as Leading 
Zone.

All IBE,
n = 221

Anterior division,
n = 40

Posterior division,
n = 181

P valuen (percent)

IBE <.001
  Gore 71 (32) 20 (50) 5 (28)
  Cook 125 (56.6) 11 (28) 114 (63)
  Jotec 5 (2) 1 (3) 4 (2)

Combination (bilateral) 2 (1) 0 2 (1)
  Unknown 18 (8) 8 (20) 10 (6)
Bridging stent <0.001

Iliac branch endoprosthesis 34 (15) 12 (30) 22 (12)
Self-expanding stent 48 (22) 4 (10) 44 (24)
Balloon expandable stent 69 (31) 18 (45) 51 (28)
Combination of different stents 70 (32) 6 (15) 64 (35)
Bridging stent proximal diameter 10.1±3.2 (9, 8-10) 10.9±4.1 (10, 8-15) 10±3 (9, 8-10) .34
Bridging stent distal diameter 9.4 ± 5.5 (8, 8-10) 9.2 ± 2.2 (10, 8-10) 9.4 ± 5.9 (8, 8-10) .34
Length of stenting 83 ± 32 (80, 60-100) 64 ± 19.9 (60, 48-72) 86 ± 33 (80, 60-100) <.001
Division diameter (distal) 7.4 ± 3.1 (6.5, 6-8) 7.3 ± 1.2 (7, 6.3-8.1) 7.4 ± 3.3 (6, 6-8)  .08
Embolization of branches 104 (47) 5 (13) 99 (55) <.001
Embolization device <.001

  Coils 51 (23) 2 (5) 49 (27)
  Plug 48 (22) 3 (8) 45 (25)
  Both 5 (2) 0 5 (3)

Technical success per vessel 220 (99.5) 39 (98) 181 (100) .18

No IBE branch-related death or rupture.
Abberivation: IBE, iliac branch endoprosthesis.
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Table 4.  30-Day Outcomes of 171 Patients Treated With Iliac Branch Endoprosthesis (IBE) Using Anterior Versus Posterior 
Divisional Branches as Leading Zone.

All patients,
n = 171

Anterior division,
n = 29

Posterior division,
n = 131

aAnterior and posterior (bilateral),
n = 11

P valuebn (percent) or mean ± SD (median, IQR)

Any complication 22 (13) 4 (14) 18 (14) 0 1.0
30-day or in-hospital mortality 0 0 0 0 —
EBL > 1000 mL 20 (11.7) 3 (10) 17 (13) 0 1.0
New-onset cardiac heart failure 1 (0.6) 0 1 (1) 0 1.0
Myocardial infarction 0 0 0 0 —
Respiratory failurec 2 (1.2) 0 2 (1.5) 0 .67
Stroke 0 0 0 0 —
Any spinal cord injuryd 4 (2.3) 0 4 (3.1) 0 1.0
  Paraparesis 2 (1.2) 0 2 (1.5) 0 .63
  Paraplegia 2 (1.2) 0 2 (1.5) 0 .63
Acute kidney injury 6 (3.5) 2 (7) 4 (3) 0 .30
New-onset dialysis 2 (1.2) 0 2 (1.5) 0 1.0
Gluteal necrosis 0 0 0 0 —
Bowel ischemia requiring resection 2 (1.2) 0 2 (1.5) 0 1.0
Vascular/access complications 14 (8) 0 14 (11) 0 .065
Any early reintervention 9 (5) 0 8 (6) 1 (9) .35
IBD-related early reintervention 2 (1) 0 1 (1) 1 (9) 1.0

Abbreviations: EBL, estimated blood loss; EVAR, endovascular aneurysm repair; FBEVAR, fenestrated-branched endovascular aortic repair; IBD, inflammatory bowel disease; 
IQR, interquartile range.
aThis group was excluded for comparison only between anterior and posterior landing zones.
bp values are comparisons between anterior versus posterior division landing zones only. We are not comparing these 2 groups with patients who had bilateral repair with 
anterior division landing zone in one side and posterior division landing zone in the other.
cReintubation or prolonged intubation >48 hours.
dTwo patients with paraparesis had concomitant FBEVAR; 1 patient with paraplegia had concomitant FBEVAR, and 1 patient with paraplegia had concomitant EVAR.

Figure 1.  Kaplan-Meier estimates of overall survival (analysis per patient).
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Table 5.  Branch Instability in 221 Iliac Arteries Treated With Iliac Branch Endoprosthesis (IBE) Using Anterior Versus Posterior 
Divisional Branches as Leading Zone.

All IBE,
n = 221

Anterior division,
n = 40

Posterior division,
n = 181

P valuen (percent)

Any IBE branch instability 31 (14) 7 (18) 24 (13) .49
IBE occlusion or stenosis 21 (10) 6 (15) 15 (8) .23
IBE branch disconnection 0 0 0 —
IBE branch-related rupture 0 0 0 —
IBE-related reintervention 17 (8) 1 (3) 16 (9) .32
IBE-related endoleak 10 (5) 1 (3) 9 (5) .69

  Ib 3 (1) 0 3 (2) 1.0
  II 4 (2) 1 (2) 3 (2) 1.0
  III 1 (1) 0 1 (1) 1.0
  Indeterminate 2 (1) 0 2 (1) 1.0

Abbreviation: IBE, iliac branch endoprosthesis.

Figure 2.  Kaplan-Meier estimates of freedom from branch instability (analysis per vessel).

No significant differences could be found in the 3-year 
rates of freedom from IBD-related reinterventions (anterior 
division: 96% vs posterior division: 91%, log-rank test = 
.287, Figure 5). Seventeen reinterventions were registered, 
of which only 4 occurred after the first year of follow-up, 
and all were managed by endovascular means (Supplementary 
Table II). Also, the 3-year estimates of freedom from IBD-
related type I/III endoleak were not significantly different 
between study groups (anterior division: 100% vs posterior 
division: 98%, log-rank test = .415, Figure 6).

Sac Changes, Sexual Dysfunction, and Buttock 
Claudication

At 3 years, the freedom from iliac sac diameter increase >5 
mm was very high in both study groups and did not show 
significant differences (anterior division: 100% vs posterior 
division: 99%, P = .642, Supplementary Figure 2).

The 3-year estimates of freedom from sexual dysfunc-
tion in male patients were significantly lower in subjects 
receiving distal landing in the anterior division than in 
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Figure 3.  Kaplan-Meier estimates of IBD primary patency (analysis per vessel). IBD, iliac branch device.

Figure 4.  Kaplan-Meier estimates of IBD secondary patency (analysis per vessel). IBD, iliac branch device.

subjects receiving distal landing in the posterior division 
(89% vs 99%, log-rank test = .02, Supplementary Figure 
3). Details of patients who developed sexual dysfunction 
are reported in Supplementary Table IV. The 3-year esti-
mates of freedom from new-onset buttock claudication, 

however, were not significantly different between study 
groups (anterior division: 84% vs posterior division: 98%, 
log-rank test = .113, Supplementary Figure 4). Details of 
patients who developed new-onset buttock claudication are 
reported in Supplementary Table V.
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Figure 5.  Kaplan-Meier estimates of freedom from IBD-related reintervention (analysis per vessel). IBD, iliac branch device.

Figure 6.  Kaplan-Meier estimates of freedom from IBD-related type I/III endoleak (analysis per vessel). IBD, iliac branch device.

Discussion

The absence of an adequate sealing zone within the CIA is 
a common limitation to standard EVAR in approximately 
one-third of the patients.14 In these cases, the use of an IBD 

offers preservation of the IIA to avoid complications of pel-
vic ischemia, buttock claudication, or sexual dysfunction. 
Iliac branch devices are designed for the purpose of pre-
serving IIA flow and are associated with excellent safety 
profiles and satisfactory mid-term durability. Current  
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clinical practice guidelines recommend their use for preser-
vation of at least one hypogastric artery.15

In fact, IBDs have shown significant benefits as com-
pared to both open surgery16 or flared iliac limbs17 (i.e. bell-
bottom technique). Nevertheless, involvement of the IIA by 
aneurysmal disease has limited the use of IBDs. One tech-
nique to overcome this challenge is to extend the bridging 
stent-graft beyond the IIA bifurcation, and within one of the 
distal branches of the IIA.18 In the PELVIS registry, the con-
comitant presence of IIA aneurysms portended worse out-
comes following IBD usage.8 This study has shown that 
extension of IIA bridging stents into the anterior or poste-
rior divisional branches is safe, feasible, and associated 
with satisfactory stent-graft-related outcomes.

Further studies that report on landing within divisional 
branches of the IIA include the one by Simonte et al19 who 
reported 9 cases of IBD landing zone in the posterior divi-
sion in a consecutive series of 157 patients treated with 
IBD. More recently, Jerkku and colleagues reported 19 
patients with landing zone in the posterior division in a 
series of 46 patients (31.3%),11 D’Oria and others reported 
25 procedures in a total of 85 operations (29.4%),10 and 
finally Dueppers and coworkers reported the results of 18 
IIA aneurysms treated with IBD whose distal landing zone 
was in divisional branches in 14 patients.12All the above-
mentioned studies have confirmed similar profiles of safety, 
feasibility, and efficacy when divisional branches were used 
to achieved distal landing zone during IBD procedures. 
Based on these reports, the unavailability of a suitable distal 
landing zone within the main hypogastric trunk should not 
exclude patients from IBD repair.

However, current literature so far has not addressed out-
comes of different IIA divisional branches as distal landing 
zone for bridging covered stents in IBD interventions. 
Therefore, the focus of this study, was the comparison of 
clinical and technical outcomes of IBD that were implanted 
with distal landing in the anterior versus the posterior divi-
sional branches of the IIA. In the current series, the poste-
rior divisional branch was the more frequent artery chosen 
as distal landing zone in cases requiring extension of repair 
beyond the hypogastric bifurcation, but technical success 
remained satisfactorily high in the entire study cohort. 
Although the freedom from the composite endpoint of 
branch instability was not significantly different between 
study groups, patency rates (both primary and secondary) 
showed a trend that seemed to favor the posterior divisional 
branch of the IIA. Notably, most IBDs that lost their patency 
did so within the first year of follow-up, which confirms the 
established notion that, provided proper placement and 
good run-off, durability of these devices can be expected 
even when placed within complex anatomies.20

While no strong inferences can be made regarding the 
reasons that led the physicians to choose preferentially the 
posterior divisional branch, some assumption can still be 

reasonably made. In that regard, Jerkku and colleagues 
explained their preference for the posterior divisional 
branch as landing zone because the anterior division of the 
IIA seems to be collateralized better than iliolumbar and 
lateral sacral divisions.11A possible explanation might also 
be to avoid the most frequent complication after IIA occlu-
sion, which is buttock claudication. Indeed, our results in 
terms of buttock claudication and sexual dysfunction cor-
relate with the choice of the target vessel: buttock claudi-
cation was less frequent when landing posterior divisional 
branch (2% vs 16%), and sexual dysfunction was also less 
frequent when landing in posterior divisional branches 
(1% vs 11%). Although the differences in the rates of such 
adverse events were not statistically significant (likely 
owing to the small number of events), they may warrant 
further prospective studies.

In this study, the amount of iodinated contrast medium 
that was used (165 ml vs 109 ml) and the mean fluoroscopy 
time of the procedures (64 min vs 45 min) were signifi-
cantly higher for patients receiving IBD implantation in the 
posterior divisional branch, as compared to subjects who 
received IBD implantation in the anterior divisional branch. 
Although caution should be exercised before drawing con-
clusions, these data could reflect an increased technical 
complexity of the procedure when the operators selected 
the superior gluteal artery as distal landing zone. Indeed, 
the need for additional embolization of collateral vessels 
was higher in the posterior division group (55% vs 13%), 
and this technical detail may explain the differences in the 
above-mentioned technical parameters. Indeed, patent side 
branches may contribute to type 2 EL and aneurysmal sac 
increase during follow-up.21 Therefore, it is common prac-
tice to embolize these branches at time of index operation, 
when this adjunctive maneuver is relatively straightfor-
ward rather than at later times when it would prove 
extremely challenging if not unfeasible (Supplementary 
Figures 5 and 6).

The choice of bridging covered stent is evolving includ-
ing self-expanding (SECS), balloon-expandable (BECS), 
or a combination thereof. Although in the univariate anal-
ysis branch instability was more frequent when BECS 
were used (OR 2.88, P = 005), this association disap-
peared in the multivariate analysis. Recently, Wanhainen 
et al22 analyzed the outcomes of different kind of bridging 
stent-graft(s) in 747 IBD implanted in the PELVIS registry 
and did not find any significant differences at a mean fol-
low-up of 5 years in the rates of primary patency (99% 
SESG vs 91% BESG at 62 months) nor freedom from 
reinterventions (83% SESG vs 80% BESG). Further 
research will be needed to elucidate how different stents 
may behave in these anatomical scenarios, and understand 
whether certain morphologic conditions should indicate 
preference toward a particular device. As also shown from 
the present data set, IBD can be used in combination with 
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fenestrated-branched EVAR,23 in stand-alone configura-
tion,24,25 after prior EVAR (using either an upper arm 
access, the up-and-over technique, or with the help of a 
steerable sheath),26–28 and also bilaterally in selected 
patients.29–32Therefore, extension of the distal landing 
zone beyond the hypogastric bifurcation should be seen as 
a feasible option whenever placement of IBD is indicated, 
and can contribute to a significant broadening in the indi-
cations for repair using these devices.

Study Limitations

The findings from this study must be interpreted within the 
context of its limitations. First, this was a retrospective 
study, thereby intrinsically prone to bias, and core lab imag-
ing assessment was not performed. For instance, no details 
could be ascertained as to why the anterior or posterior 
branch was selected as distal landing zone. Although the 
sample size was relatively large and extracted from a con-
temporary multicentric data set, coupled with a relatively 
long follow-up duration, it is possible that absence of statis-
tically significant differences in some of the outcomes 
reported could reflect a type II error. Also, sexual dysfunc-
tion and buttock claudication, although assessed in the pres-
ent study, are difficult to extrapolate without a prospective 
study design. Since all participating investigators were 
highly experienced in complex endovascular aortic proce-
dures, the results from this study might not be automatically 
extrapolated to other centers. Although we tried to account 
for known confounders using robust multivariate analyses, 
it is still possible that some unmeasured confounders have 
remained. Finally, whether these more complex procedures 
would require different drug regimens (e.g. dual antiplatelet 
therapy) or stricter follow-up protocols still remain unan-
swered questions that will need further research.

Conclusions

The use of the anterior or posterior divisional branches of 
the IIA as distal landing zone for IBD implantation shows 
comparable profiles in terms of immediate technical suc-
cess, perioperative safety, and side-branch instability up to 
3 years. However, IBD patency at 3 years was higher when 
the distal landing zone was achieved within the posterior 
divisional branch of the IIA. Future studies are warranted to 
highlight whether specific anatomical features may favor 
the anterior over the posterior branch for distal landing 
beyond the main hypogastric trunk.
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