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ABSTRACT

About 20% of patients with abdominal aortic aneurysms have associated iliac aneurysms. Distal sealing during the endovascular treatment

of aortic-iliac aneurysms is a challenge that has led to the emergence of several technical options to achieve this goal over the years. Inter-

nal iliac artery embolization is associated with the risk of ischemic complications, such as gluteal necrosis, lower limb neurological deficit,

colonic ischemia, impotence and gluteal claudication. This article summarizes the technical options for endovascular treatment of aortoiliac

aneurysms with different approaches to preserving the patency of internal iliac arteries.
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INTRODUCTION

he involvement of common iliac arteries occurs in
TZO% of patients with abdominal aortic aneurysms
(AAA) and is a challenge to endovascular treatment
because it compromises sealing and distal fixation of
endoprostheses’. Several techniques have been de-
veloped to achieve the goal of sealing the aneurysmal
sac. However, long-term treatment efficacy is depen-
dent on careful selection?. The purpose of this review is
to discuss the endovascular techniques for preserving
internal iliac artery patency in the treatment of aortoil-
iac aneurysms (AIA).

Embolization of the internal iliac artery
Internaliliac artery (IIA) embolization prevents
type-2 endoleak, resulting from the IIA retrograde flow
into the aneurysm sac. Occlusion coils are implanted in
the IlA prior to the implantation of an endoprosthesis
to cover its origin and to extend to the external iliac
artery (EIA)*4. An occluder (nitinol plug) may also be
used instead of the coils, with a better cost-effective-
ness and a lower incidence of complications due to
greater position control during release®. Complications

of this procedure are due to the ischemic effects of
lIA embolization. Gluteal claudication is the dominant
symptom, and may manifest with different intensities
and eventually regress over time. Its incidence varies
from 13% to 50% and the risk is lower when the coils
are positioned proximally to the IIA bifurcation34®.

In the literature, there are other complication
reports of IIA embolization, such as sexual dysfunction,
neurological deficit, urinary retention, gluteal necrosis
and colonic ischemia®’.

Cerclage of the common iliac artery

Puech-Leo?, in 2000, reported treatment of
AlAs by adapting the previously described® technique
of common iliac artery (CIA) cerclage for the treatment
of endoleak in patients undergoing AAA endovascular
treatment (Figure 1). Initially, extraperitoneal surgical
access to CIA is performed. The artery is dissected cra-
nially at its bifurcation, extending 2 to 3cm and two
vascular tapes are passed around the vessel with a
distance of 1cm between them. After completion of
the retroperitoneal approach, inguinal incisions are
made to expose the femoral arteries. The endopros-
thesis is introduced and a forceps is placed at the level
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Figure 1. lliac cerclage technique. Representative scheme of
the cerclage technique in the treatment of aortoiliac
aneurysms.

of the most caudal vascular tape, to be used as a ra-
diopaque reference to fluoroscopy. After positioning
and expanding the device, a balloon catheter of the
same diameter as the endoprosthesis is introduced
over fluoroscopy and inflated to the caudal end of the
endoprosthesis. The two vascular tapes are tied until
the resistance promoted by the balloon is perceived.
The balloon is then deflated and removed for control
angiography?.

lliac branches in bell-bottom

The bell-bottom technique was originally
described with the use of a proximal aortic extension
(cuff) selected based on the diameter of the iliac artery
and positioned with at least 1cm overlap within the
distal iliac branch and by at least 1cm in an area of
the ectasized CIA (Figure 2A)'°. The presence of a
thrombus in the ectasia segment is a contraindication
to this technique. The cuffs described in this
configuration are expanded to adapt to the iliac branch,
promoting adequate distal sealing in the ectasiated
or aneurysmatic CIA. Thereafter, broad-diameter
iliac branches specifically developed for this purpose
have become available for use in the bell-bottom
technique''. There is no consensus on the CIA limiting
diameter recommended for the use of this technique.
A study analyzing common iliac arteries up to 30mm in
diameter submitted to the implantation of bell-bottom
endoprostheses demonstrated a satisfactory long-

term outcome (type-1B endoleak in 4% of cases)'". A
comparative analysis showed no evolutionary difference
between a group of patients with AlCs submitted to
the implantation of bell-bottom endoprostheses with a
diameter between 20mm and 22mm and a group with
a diameter between 24mm and 28mm’2. The incidence
of type-1B endoleak observed in the literature ranged
from 0 to 11%'®'>. However, the Mayo Clinic group
reports late dilation of CIA affecting up to 86% of
patients'®2' Nonetheless, some authors relate this
late expansion to over-dimensioning greater than 15%
of the endoprostheses implanted in the CIA™, without
correlation with adverse effects'.

Sandwich

The sandwich technique for the treatment
of aortoiliac aneurysms was initially described by
Lobato'. This technique consists of the following
steps: 1) femoral implantation of a bifurcated stent
graft, with position of the contralateral iliac branch
1cm cranial to the CIA ostium; 2) IIA catheterization

Figure 2. Endovascular techniques for the treatment of aortoiliac
aneurysms. A) bell-bottom, B) branched iliac endoprosthesis;
C) sandwich, D) retrograde endovascular revascularization of
the internal iliac artery.
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through left brachial access; 3) implantation of a
coated, self-expanding stent in the llA, with adequate
overlap in the iliac branch, followed by implantation of
the iliac branch of the endoprosthesis; 4) Modeling of
the iliac branch and expanding the stent using balloon
catheters; 5) implantation of the contralateral iliac
branch (Figure 2C)'®8. Lobato'’ indicates overlapping of
more than 6cm between endoprostheses to minimize
the formation of gutters and the risk of leakage.
Limitations of this technique include the need to
use long iliac endoprostheses, the potential risk of
compression of one of the parallel endoprostheses, and
the absence of controlled data with a long follow-up
period?. Despite these considerations, the technique is
used in several centers with reports of low prostheses
occlusion rates or leaks™?2. Lobato describes a series
with 40 patients, with an average follow-up time of
12 months, observing 100% technical success rates,
primary patency of 93.8%, and type-3 endoleak
(associated with the technique) of 2.5%2%3.

Branched internal iliac artery endoprosthesis

The IIA branching technique consists of the
implantation of a bifurcated iliac stent combined with
a coated stent connecting the latter with lIA. The ZBIS®
endoprosthesis is available with external branches
in the helical and straight configurations, the latter
being the most used. This device is generally combined
with an endoprosthesis implanted in the abdominal
aorta (Figure 2B)%4 In our country, Massiere and
von Ristow?* developed a bifurcated branched device
based on the Apollo platform, and used the Viabahn®
connecting stent.

The following morphological criteria are
described for the use of the ZBIS device technique: the
presence of a non-aneurysmal segment of the EIA of at
least 20mm in length and a diameter between 8mm and
11mm, with the length of the CIA greater than 50mm,
luminal diameter of the CIA greater than 16mm and
the presence of a non-aneurysmal segment of the IIA
at least 10mm in length and with a diameter between
6mm and 9mm?'82> Using these criteria, a study of
51 patients undergoing AlAs treatment determined

that only 38% of the patients analyzed fully met the
requirements determined by the manufacturer?®.

Ferreira et a” published a study investigating
47 bifurcated devices implanted in 37 patients with
an average follow-up time of 11.6 months. Technical
success was obtained in 97.3% of the cases and a
secondary patency rate in 22 months of 85.4%. They
observed stent occlusion in five patients (10.6%), gluteal
claudication in one case (2.7%) and no endoleaks.
The incidence of complications associated with the
device, evaluated by the combined incidence of type-
lendoleak, type-3 endoleak and branch occlusion,
varies from 7% to 13.8% in the literature. The incidence
of gluteal claudication varies from 2.7 to 5.6%2%3",
The main limitation to this technique is the anatomical
prerequisites necessary for the device implanting®.

A meta-analysis analyzing the performance
of 236 connection, coated stents in five studies on
branched endoprosthesis reported an incidence of
occlusion in 6% of the cases and gluteal claudication
in 3.4%, with the main causes being the IIA small
diameter, IIA perioperative dissection due to excessive
dilation, use of long stents, concomitance of IIA
atherosclerotic disease, and compression associated
with the use of the helical model branched device. A
lower occlusion rate was observed in cases in which
the expandable balloon stent was used as a connection
stent. However, statistical methods could not be used
due to the heterogeneity of the studies®'.

Until the moment of submission of this
article, only initial results of the use of the Excluder®
iliac branched endoprosthesis were published??.

Retrograde endovascular revascularization of the
internal iliac artery

The technique of retrograde endovascular
revascularization of the internal iliac artery was initially
described by Hoffer etal?. It consists of the implantation
of a conical aorto-uni-iliac endoprosthesis, followed
by the creation of a femoral-femoral cross-bridge and
implantation of a contralateral coated stent, extending
from the EIA to the lIA with the objective of preserving
pelvic perfusion (Figure 2D).
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Massiere et aP* described a series of 21
patients submitted to this technique for the treatment
of complex aortoiliac aneurysms, unable of being
submitted to another endovascular technique and with
a high surgical risk. They used the Viabahn® connecting
stent. The mean follow-up time was 52 months, with
technical success in all cases, endoleak associated with
the connection stent in one patient (4.7%), type-IB
endoleak in one patient (4.7%) and occlusion of the
coated stent in one case (4.7%) in 30 days®'.

The need for the extra-anatomical bridge
constitutes a limitation to this technique due to the
risk of infection and thrombosis, being reserved for

RESUMDO

selected cases. However, no complications associated
with cross-bridge were observed and the technique
allows the treatment of cases with complex anatomy,
offering few anatomical restrictions to its use.

CONCLUSION

Each one of the various endovascular techniques
available for the treatment of aortoiliac aneurysms
presents its anatomical limitations. The complexity of
these cases requires adequate selection of the technique
that will allow the exclusion of the aneurysm, offering
lower risk and better outcome in the long term.

Cerca de 20% dos pacientes com aneurismas de aorta abdominal apresentam aneurismas iliacos associados. A obtencao do selamento
distal, durante o tratamento endovascular dos aneurismas aortoiliacos, constitui-se em um desafio que suscitou, ao longo dos anos,
o surgimento de diversas opgoes técnicas para alcancar esse objetivo. A embolizacdo da artéria iliaca interna é associada ao risco de
desenvolvimento de complicacoes isquémicas, tais como: necrose glutea, déficit neurologico dos membros inferiores, isquemia colonica,
impoténcia e claudicacdo glutea. Esse artigo resume as opgoes técnicas de tratamento endovascular dos aneurismas aortoiliacos com
diferentes formas de abordagem de preservacao da perviedade das artérias ilfacas internas.

Descritores: Aneurisma Adrtico. Artéria lliaca. Procedimentos Endovasculares.
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