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8.1	 �Demographic, Pathogenesis, 
and Natural History

While iliac artery aneurysms (IAAs) are fre-
quently associated with abdominal aortic aneu-
rysms (AAAs) [1, 2], isolated IAAs are rare, with 
a frequency between 0.5% and 2% of all arterial 
aneurysms [3] and an incidence among general 
population of about 0.03% [4].

IAAs are defined as an increase in iliac artery 
diameter of at least 100% [2]; and considering 
that a normal common iliac artery has an approxi-
mate diameter of 1.2 cm, 2.5 cm is considered the 
threshold limit for the definition of IAAs [5]. As 
far as general demographic data are concerned, 
IAAs are more frequent in men, with a 5:1 ratio 
with women, and in patients aged 70 or older [2]. 
More than 70% of IAAs involve the common iliac 
artery (CIA), between 20 and 25% involve the 
hypogastric artery (HA), and isolated external 
iliac artery (EIA) aneurysms are quite rare, prob-
ably due to its different embryogenesis [6]. 
Frequently an aneurysmatic lesion is detected in 
more than one iliac artery, and it is bilateral in 
almost one third of the patients (Fig. 8.1).

It has been suggested that IAAs share the 
same multifactorial pathogenetic pathway pro-
moting the development of AAAs. More than 
90% of the lesions has an atherosclerotic cause; 
among other causes, collagenopathies (Marfan’s 
syndrome, Ehlers-Danlos’ syndrome) and inflam-
matory arterial diseases (Takayasu’s disease, 
Behçet’s disease, and polyarteritis nodosa) have 
to be considered. Infective aneurysms are quite 
rare and often anecdotally reported.

As AAAs, their natural history contemplates a 
constant lesion growth, progressively increasing 
risk of aneurysmal rupture. In the largest published 
study reporting the fate of untreated IAAs, Santilli 
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Fig. 8.1  MIP reconstruction of bilateral internal iliac 
aneurysms
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et al. [7] followed over 300 people with iliac aneu-
rysms of <3 cm in diameter over a 4-year period 
and found a slow average expansion rate of 1 mm/
year. In this study growth rate accelerated to 
2.6 mm/year when iliac diameter exceeded 3 cm. 
Furthermore, expansion rates of isolated iliac 
aneurysms were similar regardless of laterality, 
presentation site, and association with an 
AAA.  Differently, other studies suggest for IIA 
expansion comparable to AAAs [8]. Unfortunately, 
despite general growth rates, current literature on 
rupture risk by aneurysmal size is scarce. Currently 
available information is based on a series of large, 
symptomatic iliac aneurysms or autoptic findings 
on the diameters of ruptured IAAs (mean diameter 
~5.5  cm) [1, 2]. Considering the rupture rate of 
untreated IAAs with a maximum diameter of 
>3 cm ranging between 14 and 70% and that peri-
operative risk in elective and urgent conditions 
varies from 3–5% [3] to 30%, current guidelines 
recommend this threshold as an indication for sur-
gical repair [9, 10]. However, a recent survey 
involving more than 500 members of the Vascular 
Societies of Great Britain and Ireland showed that 
most physicians would wait until an IAA reached 
4 cm in diameter before considering intervention 
[11]. Obviously, in the presence of symptoms and/
or of lesions with a 5.5 cm diameter, a prompt or 
urgent intervention is required.

8.2	 �Clinical and Instrumental 
Diagnosis

8.2.1	 �Clinical Diagnosis

IAAs are usually asymptomatic, and diagnosis is 
made by the patient, who reports a pulsatile mass 
in the abdomen, and by the physician during a 
clinical examination or during instrumental exam-
inations performed for unrelated causes. The 
presence of an IAA must be suspected in the evi-
dence of a pulsatile mass in the lower abdominal 
regions; in patients with distal CIAAs or HAs, 
such a finding cannot be appreciated but some-
times can be found during rectal examination.

However, differently from what usually hap-
pens in patients with AAAs, such lesions are 
more prone to cause compression to adjacent 

structures, which can be found in up to 30% of 
cases. The compression of the ureter can lead to 
hydronephrosis associated with urinary infections 
or hematuria, whereas the rectal compression can 
cause pain and tenesmus. Pelvic nerves can also 
be compressed, causing hypoesthesia of the 
lower limb, while radicular compression can 
cause sciatic pain. When rupture occurs, it is 
usually contained in the retroperitoneal space, 
causing typical lumbar and flank pain, often 
referred also to the groin and to the gluteal region. 
Contained rupture can cause long-lasting 
symptoms (days or weeks) due to the inflammation 
and distension of the retroperitoneum. Usually, 
the classical triad of lumbar pain, hypotension, 
and pulsatile mass in the iliac region is a strong 
index of suspicion for a contained rupture of an 
IAA. Open rupture with massive bleeding is rare 
at first presentation but represents the final event 
of an undiagnosed contained rupture. Rarely a 
contained rupture can occur in adjacent structures, 
such as iliac veins, causing acute congestive right 
heart failure, or rectum and ureter, causing acute 
or chronic bleeding.

Thrombosis or embolism of the aneurysm 
may cause other possible complications. 
Aneurysmal thrombosis can cause acute limb 
ischemia or, more frequently, gluteal or thigh 
claudication with impotence. Peripheral 
embolism is usually referred to microembolic 
events, causing a “blue toe syndrome,” but 
patients may also present an acute/subacute limb 
ischemia due to macro-embolization.

8.2.2	 �Instrumental Diagnosis

The first-level diagnostic tool is the duplex 
ultrasound (DUS), which can identify the pres-
ence of the IAA with high accuracy and repro-
ducibility and low costs [12]. Even with all the 
limits related to the patient conformation [13], 
DUS is reliable in detecting these aneurysms 
and assessing their diameters. Moreover, it can 
help in the diagnosis of impending rupture, if 
modifications of intraluminal thrombus, sudden 
enlargement, or presence of periarterial fluid or 
thickening are found. Angio-computed tomog-
raphy (CT) scan, even if more expensive and not 
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applicable to all patients, is the gold standard in 
the evaluation of the morphological presenta-
tion of the lesion and in the evaluation of its 
proximal and distal extension. Its use is espe-
cially suggested in patients addressed to surgi-
cal repair, particularly when an endovascular 
procedure has to be planned, thanks to the pos-
sibility of 3D reconstructions with dedicated 
software. It is also mandatory in stable patients 
with suspected rupture, to assess endovascular 
feasibility and to accurately depict the status of 
other abdominal vessels. Angio-magnetic reso-
nance (MR) scan, even if it provides similar 
accuracy to angio-CT in anatomical evaluation 
of IAAs, is more expensive, and high-resolution 
machines (>1.5 T) are usually less accessible. It 
may be useful in patients with contraindications 
to iodine contrast medium, and it represents an 
alternative to angio-CT scan in selected patients 
but does not allow to properly assess vessel cal-
cifications. Digital subtraction angiography 
(DSA) is no longer used as a diagnostic tool due 
to its invasiveness and to the related local and 
general risks.

8.2.3	 �Prevention and Medical 
Treatment

Due to the lack of knowledge concerning the 
pathophysiology of IAA and of aneurysmal 
disease in general, a real prevention strategy 
still does not exist. Congenital factors associ-
ated with the development of IAAs are not yet 
possible to detect and correct. For this reason, 
strict control of commonly acquired risk fac-
tors for atherosclerosis is crucial in control-
ling lesion growth, rather than their appearance, 
so as to avoid the end-stage rupture. Smoking 
has been shown to be associated with an 
increased aneurysmal growth; for this reason, 
smoking cessation is mandatory. Several drug 
treatments, used to control cardiovascular risk 
factors, have been proposed to reduce aneu-
rysmal growth rate during surveillance; how-
ever, no strategy has been demonstrated to be 
beneficial [14]. ACE inhibitors and statins 
seem to determine a slowing increase of 
AAAs, and this could also be suggested in 

patients with IAAs [15]. For other drugs 
(β-blockers, doxycycline, roxithromycin), the 
benefit is uncertain, and their routine use is 
not recommended. Future developments could 
come from micromolecular techniques (pro-
teomics, genomics, microRNA), possibly 
allowing to create drugs selective for the arte-
rial wall, preventing its susceptibility to aneu-
rysmal degeneration.

Since no formal recommendations for the sur-
veillance of iliac aneurysms exist, most clini-
cians have adapted schedules used for small 
AAAs, monitoring them more frequently with 
increasing size. Even if the documented slow 
expansion rate of iliac aneurysms <3  cm in 
diameter would support a policy of annual moni-
toring [16], many opt to multiply controls when 
they reached 2.6–3 cm. New research into sur-
veillance intervals for AAAs, however, has sug-
gested that current schedules remain overcautious 
and could be significantly longer without 
increasing rupture rate [17].

8.2.4	 �Surgical Treatment

The aim of invasive treatment of IAAs is to surgi-
cally replace affected iliac segments or to exclude 
lesions from the blood flow reducing arterial wall 
stress, to prevent further dilatation and rupture.

As previously reported [7, 9, 10, 18], current 
guidelines suggest treating asymptomatic lesions 
with a diameter exceeding 3 cm and symptom-
atic ones independently from the diameter. 
Smaller and asymptomatic lesions should be fol-
lowed up with DUS evaluation following the 
schedule previously described. Current treat-
ment options include open surgery and endovas-
cular repair. The choice for one of the two 
options derives from the careful evaluation of 
patients’ general operative risk and lesion mor-
phology [19].

8.2.4.1	 �Open Surgery
Conventional open surgical repair represented the 
only option for patients with AAAs and IAAs for 
nearly 50 years, and it is still widely used in clinical 
practice. It consists in aneurysmal resection with 
graft substitution (aneurysmectomy and graft inter-
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position). The intervention is usually performed 
under general anesthesia, with a urinary catheter, a 
nasogastric tube, a central venous line, and an arte-
rial line preliminary placed. In recent years, a fast-
track strategy has increasingly been used, to reduce 
intra- and postoperative patient stress by minimiz-
ing the gastrointestinal injuries, using locoregional 
anesthesiological techniques, and promoting an 
early postoperative nutrition [20].

Access to the iliac vessels is achieved with two 
different approaches: median transperitoneal and 
retroperitoneal. The former is commonly used in 
patients with bilateral lesions or with a concomi-
tant AAA, while the latter is preferred in patients 
with unilateral iliac involvement. During aneurys-
mal dissection (Fig. 8.2), attention must be paid to 
avoid injuries to adjacent structures, mainly iliac 
veins, which lie in a deeper plane and can cause 
severe bleeding, ureters, which lie above and lat-
erally the iliac axis, and nerves (pelvic plexus).

Before the proximal and distal vessels are 
clamped, systemic heparinization is performed, 
usually at the dose of 30 IU/kg; longitudinal inci-
sion of the sac is then performed, and the intralu-
minal thrombus is evacuated. The following step 
is the reconstitution of the arterial continuity.

In the presence of saccular aneurysms or limited 
blisters or blebs of the arterial wall, aneurysmal 
resection with primary closure of the arteriotomy 
can be safely performed. In most cases, however, a 
prosthetic graft interposition is required, whose 
extension and morphology depend on the aneurysm 
extension and on number of involved vessels.

In patients with IAA of the CIA, if adequate 
proximal and distal neck are available, a tube graft 
can be used to replace the affected artery in an “end-
to-end” fashion; if the iliac bifurcation is involved, 
the ostium of the HA should be included in the 
anastomosis cuff. If this is not possible, the distal 
anastomosis should be performed on the EIA or the 
HA and the other vessel reimplanted on the graft.

A similar strategy should be used also in case 
of concomitant aneurysms of the CIA and HA or 
isolated lesions of the HA, especially when bilat-
eral. Even if several authors suggested in the past 
years that bilateral ligation of hypogastric arter-
ies was relatively safe and advocated selective 
IMA reimplantation to prevent pelvic ischemic 

complication (stump pressure cutoff value <0.6 
compared to radial pressure) [21], the vast major-
ity of the surgeons agree to preserve at least one 
side, paying particular attention to the IIA status 
(extent of dilation and patency of outflow 
branches). If the aneurysm is limited to the proxi-
mal segment of the artery, a direct revasculariza-
tion with a short graft starting either from native 
CIA or from a tube graft between CIA and EIA 
(“T” fashion reconstruction) is the ideal strategy; 
if the aneurysm involves the anterior and poste-
rior branches of the vessel, an aneurysmorrhaphy 
with inside ligature of the branches is suggested. 
Unfortunately, depending on the size of the aneu-
rysmal sac, surgical dissection down into the pel-
vis to isolate iliac branches may be extremely 
difficult and exposes the patient to an increased 
risk of bleeding and damage of adjacent struc-
tures. Recently a hybrid device made of an 
expanded PTFE prosthesis with a nitinol-rein-
forced self-expanding section at one end has been 
used to address this issue. This device, originally 

Fig. 8.2  Laparotomic isolation of an isolated iliac 
aneurysm

A. Fargion et al.



95

developed for hemodialysis accesses, was already 
implanted during complex aortic procedures for 
arch or visceral debranching allowing a suture-
less revascularization of target vessels and 
decreasing overall clamping time [22]. The niti-
nol end is inserted on a 0.035″ guidewire inside 
the target artery directly through the ostium 
(direct cannulation) or with a small incision on 
the side wall avoiding extensive surgical dissec-
tion. After the self-expanding portion is released 
distally and post-dilated, it is ensured with three 
5-0 or 6-0 polypropylene stitches to avoid possi-
ble migrations. The standard PTFE side is then 
anastomosed end to side on a graft or native 
artery. This technique was originally proposed to 
treat complex thoracoabdominal aneurysms 
using standard self-expanding covered stents as 
bridges for visceral arteries to be sewn to the aor-
tic tube graft or native iliacs, as in hybrid proce-
dures, and was defined as “VORTEC” technique 
[23–25]. Finally, in patients with unilateral or 
bilateral iliac aneurysms associated with AAA, 
the surgical strategy usually adopted consists in a 
bifurcated graft distally brought to the EIAs or 
HAs with concomitant reimplantation or bypass 
of the remaining vessels (Fig. 8.3).

Open surgical treatment of IAAs in an elective 
setting is, nowadays, a safe procedure. Due to 
improvements in anesthesiological techniques 
and postoperative medical protocols, periopera-
tive mortality rates have progressively decreased 
over the past years, and in most recent series, it 
does not exceed 2% [26]. As expected, in urgent 
conditions, mortality rises to 7–10%. The rate of 
nonfatal perioperative complications is however 
not negligible, ranging from 5% [2] up to 15% 
[26]. Complications could be systemic or local. 
Among the former, the most common are cardiac 
(acute myocardial infarction, congestive heart 
failure), respiratory (pneumonia, acute respira-
tory insufficiency), and renal. Among local com-
plications, the most frequent is the early 
postoperative bleeding, sometimes requiring sur-
gical revision. Thrombosis of the graft leading to 
limb ischemia is rare but requires surgical revas-
cularization; the most feared complications are 
related to pelvic and intestinal ischemia, due to 
both hemodynamic (prolonged hypotension, 

acute bleeding) and surgical factors (lack of pres-
ervation of hypogastric flow, hypogastric diffuse 
microembolization). Other minor complications 
include wound infection, reported in up to 10% 
of cases, and wound dehiscence, for which the 
reported frequency is lower than 1%.

The risk of late intervention-related complica-
tions is low, rarely exceeding 5% at 5 years, and 
the long-term survival of the operated patients, 
once the perioperative risk is overcome, is similar 
to a matched population for age and sex, without 
IAAs [27]. Among graft-related complications, 
anastomotic aneurysms (dilation of the arterial 
wall sutured to the graft), graft thrombosis, and 
infection have to be cited. More frequently, 
patients may develop new aneurysms proximally 
or distally to the intervention site during follow-
up. Particularly, the most studied issue is the pos-
sible aneurysmatic evolution of the abdominal 

Fig. 8.3  Aorto-bi-iliac graft and end-to-side bypass to 
the internal iliac
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aorta years after treatment of an isolated 
IAA. Regarding this, there is no clear evidence in 
the literature concerning replacement of an 
ectatic abdominal aorta in patients with IAAs 
(maximum diameter lower than 3  cm). Some 
authors suggest that the risk of AAA develop-
ment in patients with mild dilatation of the aorta 
is substantial, and for this reason, it should be 
treated along with the IAA [28]. More recent 
studies showed, on the contrary, that a 5  mm 
increase in the diameter of the abdominal aorta 
after 5 years occurs only in 15% of patients oper-
ated on for IAA, suggesting the possibility of 
effectively following those patients up over time, 
leaving the ectatic abdominal aorta at the time of 
the first operation [29, 30].

8.2.4.2	 �Endovascular Repair
Endovascular aneurysm repair of abdominal aor-
tic aneurysms (EVAR), conceived and realized 
by N.  Volodos in the Soviet Union and by 
J. Parodi in Argentina and the United States [31], 
represented a real revolution in the management 
of aortoiliac aneurysmal disease. Initially, it was 
reserved for elderly patients in poor general con-
dition at high risk for open surgery, but nowa-
days it is increasingly used also in patients at 
intermediate risk, providing excellent results, 
mainly in the perioperative period. The use of 

endovascular techniques in the iliac vessels took 
its origin as a consequence of the frequent 
involvement of the iliac arteries in patients with 
AAA, and it was later applied to patients with 
isolated IAAs, considering that anatomical and 
technical issues are quite similar in those sub-
groups of patients. In fact, the involvement of 
iliac arteries significantly increases the complex-
ity of the endovascular repair, negatively affect-
ing early outcomes and late graft-related 
complications [32].

The main issue during endovascular manage-
ment of IAAs is related to the lack of adequate 
distal neck in the CIA resulting in the need to find 
a suitable landing zone in the EIA.  In the first 
experience, the only possible solution was to land 
with the endograft iliac limb down into the EIA 
and overstenting the HA ostium. This technique 
usually required a concomitant embolization of 
the HA, to prevent the risk of type II endoleak 
development. The embolization can be performed 
before or during endograft implantation, placing 
coils or plugs in the HA main trunk or in division 
branches (Fig. 8.4).

This procedure is associated with several 
complications addressed to the development of 
pelvic ischemia. In several different series, up 
to 30% of the patients undergoing HA emboli-
zation reported a combination of bowel, spinal 

Fig. 8.4  (a) IIA emboliza-
tion and (b) overstenting of 
the IIA ostium

a b
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cord, or nerve ischemia, sexual impotence, but-
tock or thigh claudication, and buttock necrosis 
[33–37]. A systematic review [33] of 18 stud-
ies, including 643 patients with unilateral or 
bilateral HA embolization, reported 31% vs 
35% of buttock claudication and 17% vs 24% 
of impotence, respectively. There are few data 
in the literature concerning risk factors for the 
developing symptoms of pelvic ischemia when 
an HA occlusion is performed; among them, 
presence of diabetes, multilevel occlusive dis-
ease, and differences in patients’ age have been 
largely examined.

Buttock claudication has a higher presenta-
tion rate in younger patients with an active life-
style and in elderly patients with reduced inflow 
due to cardiac disease. Moreover, in patients 
with concomitant occlusive disease of the con-
tralateral HA and/or of the ipsilateral common 
femoral artery, symptoms are frequent due to 
lack of collateral flow to the embolized vessel 
[38]. In these subgroups of patients, antegrade 
flow in the HA should be preserved to avoid pel-
vic ischemia. This issue can be achieved with 
different techniques during open surgical repair 
(see description above) or hybrid procedures 
[39] (Fig.  8.5a). Several possible endovascular 
options have been used: the bell-bottom tech-
nique, the multilayer stent technology, the chim-
ney or sandwich technique, the iliac branch 

device, and, more recently, the endovascular 
aneurysm sealing.

The bell-bottom technique, proposed by Karch 
et al. [40] in 2001, consists of an off-label use of 
an aortic proximal cuff to achieve sealing in 
ectatic CIAs with diameter between 14 and 
18 mm. Although designed for the proximal aortic 
neck, the extension cuffs were implanted into the 
distal portion of the iliac limb. The result was a 
flared iliac limb in a bell-bottom configuration, 
which achieved adequate hemostatic seal in the 
enlarged or aneurysmal iliac segments (Fig. 8.6). 
For many years, large-diameter iliac limbs have 
been commercially available on the European 
market. Even if long-term results are favorable 
[41], flared limb size limits such technique to ili-
acs of up to 24 mm in diameter in the seal zone.

A multilayer stent is made of a three-
dimensional matrix of nitinol wires derived from 
neuroradiological concept of flow diverter stents. 
The theory behind the function of this technology 
is the action on blood flow: reducing turbulence 
inside the aneurysmal sac and maintaining 
laminar flow into the main artery and its 
collaterals. Even if the aneurysmal sac is not 
immediately excluded from the blood flow after 
its placement, the progressive reduction of flow 
velocity potentially favors intra-sac thrombus 
formation with aneurysmal exclusion, while 
main collaterals tend to remain patent (Fig. 8.5b). 
While there are several published series 

Fig. 8.5  (a) Complex hybrid treatment of bilateral iliac aneurysm with EIA occlusion, (b) multilayer stent technique, 
and (c) sandwich or double-barrel technique

a b c
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concerning the use of such device in the treatment 
of visceral and peripheral aneurysms [42, 43], 
there are still few data concerning its application 
in the aortoiliac vessels [44], and its effectiveness 
has still to be determined.

The chimney technique was initially used as a 
bailout to restore the patency of inadvertently 
covered vessels (usually renal arteries) during 
aortic endografting [45]. It consists in the 
cannulation of target collateral vessels, 
originating from the covered part of the aorta, 
parallel to the released graft and stent placement 
(usually covered or bare metal balloon-
expandable stents) to restore antegrade blood 
flow. The use of this technique has been recently 
proposed in patients with complex aneurysms, 
involving visceral and iliac vessels (Fig.  8.5c) 
[46, 47]. However, with the introduction and 
technical improvements of fenestrated and 
branched endografts, the role of the chimney 
technique remains limited to the treatment of 
unexpected intraoperative complications or in 
urgent setting, as custom-made endografts are 
associated with a not negligible crafting time and 
off-the-shelf devices may not be available.

When the stents used to preserve flow in the 
collaterals are released proximally inside an iliac 
limb or a tube graft, it is called “sandwich 
technique” (or double-barrel technique) [48, 49]. 
It has been proposed in patients with extensive 
thoracoabdominal or aortoiliac aneurysms to 
achieve proximal seal using a graft as a safe 

landing zone when a native one is not present. 
The early- and midterm results are promising; 
however, the technique is complex and technically 
demanding, often requiring a brachial access to 
engage HAs and is often associated with the early 
phase of the follow-up with the presence of the 
so-called small-gutter endoleaks. These are 
technique-specific type III endoleaks related to 
the mutual disposition of graft materials and 
generally disappear after a period up to 6 months 
postoperatively and may require a reintervention 
(filling the space between the grafts with glue or 
coils) if this does not happen.

The most widespread technique to treat iliac 
aneurysms and to prevent early and late 
complications related to the coverage or 
embolization of the HA is the iliac branch device 
(IBD). This technology was born by adapting a 
small bifurcated body of a standard endograft to 
fit in a CIA, using a covered stent as bridge 
between the contralateral gate and a suitable 
distal neck inside the main trunk of the HA to 
preserve blood flow to the pelvis while providing 
a safer distal landing zone in the EIA (Fig. 8.7) 
[37, 50]. Iliac branch devices (IBDs) are one of 
the most popular options when anatomically 
feasible [3] (Fig. 8.8). Instructions for use (IFU) 
for IBDs recommend complete aortic repair with 
a proximal bifurcated aortic endograft. However, 
in the case of an isolated common iliac artery 
aneurysm, a stand-alone IBD implant has been 
proposed when an adequate landing zone is found 

Fig. 8.6  (a, b) 
Hypogastric preservation 
with a bell-bottom iliac 
limb

a b
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in the proximal CIA (Figs.  8.9 and 8.10). The 
main limitation is related to several anatomical 
criteria needed to assess the feasibility: a length 
of CIA >50 mm, a diameter of the iliac bifurca-
tion >16 mm, the presence of iliac and femoral 

access adequate to the dimensions of the devices, 
a landing zone on the EIA of 20 mm length with 
a diameter between 8 and 11 mm, and a landing 
zone on the HA of 10 mm length with a diameter 
adequate for an optimal sealing [51]. Among 

Fig. 8.7  (a–d) Steps of IBD deployment

a b

d c

Fig. 8.8  (a) Endovascular exclusion with ZBIS IBD and (b, c) IBE device

a b c
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contraindications, severe tortuosity and calcifica-
tions of the iliac axis, severe kinking of the iliac 
bifurcation, and an extensive aneurysmal involve-
ment of the HA are the most commonly encoun-
tered (Fig. 8.11). For this reason, a proper case 
selection along with an accurate planning is man-
datory, and a detailed preoperative imaging is 
crucial. It can usually be obtained with a spiral 

angio-CT scan with 1 mm axial slices and high-
resolution multiplane reconstructions. 
Fortunately, the fast evolution of materials has 
brought about new generation devices that are 
able to treat even complex anatomies with severe 
angulations in the origin of the EIA and HA and 
to reduce potential risk of kinking, dislocation, 
and migration. Good experience in both aortic 

Fig. 8.9  Endovascular exclusion of an IIA with ZBIS IBD

Fig. 8.10  (a) Isolated 
hypogastric aneurysm 
and (b) ZBIS IBD 
landing into distal main 
trunk

a b
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and visceral endovascular interventions together 
with sufficient advanced endovascular techniques 
is required to perform an IBD treatment; thus, an 
adequate learning curve due to the relative com-
plexity of the procedure must be considered.

Several studies have demonstrated that the use 
of IBD is associated with a reduction in the risk 
of developing buttock claudication and pelvic 
ischemia in comparison with alternative 
techniques [37, 52–54]. Furthermore, a recent 
retrospective study evaluating the long-term 
results of IBDs in a series of 575 patients and 650 
implants performed in 6 high-volume European 
centers reported satisfying rates of estimated 
8-year freedom from IBD and target HA 
occlusion (87% and 95.1%, respectively) and 
freedom from reintervention due to occlusion 
and/or type I endoleak (85.7%) [55]. These 
results (especially in the mid and long term) 
allowed the IBD to be considered as the first-
choice treatment in young patients with active 
lifestyles, who may suffer from a significant 
impact of ischemic pelvic complications in their 
everyday activities. Technical success rates 
approach 97%, and the risk of long-term graft-
related complications is negligible [52]. 
Moreover, its use is suggested in patients with 
previous or concomitant treatment of multilevel 
complex aortic disease (Fig. 8.12) that can bene-
fit from hypogastric flow preservation in terms of 
prevention of spinal cord ischemia.

Recently, the endovascular aneurysm sealing 
(EVAS), proposed as an alternative method to 
EVAR for AAA treatment, has been extended 
also to the visceral and iliac segments. This tech-
nique consists of a balloon-expandable stent graft 
with surrounding polyurethane endobag. Once 
the stent grafts are deployed, a polymer solution 
is injected into the endobags to fill the blood 

Fig. 8.11  (a) Wide 
hypogastric takeoff 
angle and (b) tight iliac 
bifurcation

a b

Fig. 8.12  Hypogastric preservation during complex aor-
tic procedures
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lumen outside the stents, thereby sealing the 
aneurysm. These stents have been used also in a 
“chimney technique” fashion in combination 
with covered or bare metal stents inside visceral 
or iliac arteries achieving sealing of the aneurys-
mal sacs with the bags and leaving blood flow to 
collaterals. Early results (usually with a mean 
follow-up less than 12 months) in the literature 
are also promising in patients with IAAs, but 
long-term studies are mandatory to assess effi-
cacy and possible complications [56].
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