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INTRODUCTION

Current accepted definition of iliac artery aneurysm (lAA) is
the dilatation of the artery > 1.5 times to its normal diame-
ter: common iliac artery (CIA) of > 18-20 mm in men and 15
mm in women, and an internal iliac artery (lIA) of > 8 mm.'?
IAAs are commonly associated with the presence of an aneu-
rysm in the abdominal aorta (AAA) as aorto-iliac aneurysms
rate ranges up to 10% of AAA, while isolated aneurysms of
the internal iliac artery (IIAA) are a rare condition (0.4% of all
intra-abdominal aneurysms).»? The lIAs’ natural course is not
well known because of the lack of evidence describing their
natural history, and the fact that many of those are treated
in smaller diameters when there is a need for the AAA to be
treated; however, most of IIA are becoming larger and rup-
ture, leading to significant mortality.?

Treatment of IIAA is challenging. In many cases, open sur-
gical repair of IIAA poses difficulties due to their deep pelvic
localization and, in case of previous open repair of AAA scar
tissue may be present. According to the literature, 30-day
mortality and complication-rate reach up to 10% and 16%,
respectively.* Thus, with the EVAR becoming the first choice
of AAA treatment, endovascular techniques have been also
applied for the I1AA treatment.® The usual approach is the ex-
clusion of the proximal part of the lIA orifice by deploying a
stent graft along the common and external iliac arteries with
or without coil embolization of the outflow branches and the
[IAA sac itself. In cases where the aneurysm neck anatomy is
suitable, an Amplatzer vascular plug has also been successful-
ly used to exclude the arterial inflow and outflow.?

The main issue of those endovascular techniques is that
either unilateral or bilateral llA occlusion has been shown to
carry a risk of significant ischemic complications in nearly one
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quarter of patients. Especially bilateral IIA occlusion has been
related to a significantly higher rate of buttock claudication
and even serious ischemic complications regarding the rec-
tum and buttocks. Endovascular techniques have evolved to
side branch techniques preserving IIA patency leading to a
significant improvement in the treatment of aorto-iliac aneu-
rysms and have been associated with high technical success
and low morbidity.® Herein, we present a case of treatment of
bilateral IIAAs using an off the shelf technique of Covered End-
ovascular Reconstruction of Internal lliac Bifurcation (CERIIB).

CASE PRESENTATION AND TECHNIQUE

A 67-year-old male had a known history of open surgical re-
pair of an infrarenal AAA 12 years ago. At that time, he under-
went an aorto-bi-iliac reconstruction with a Dacron vascular
graft from just below the renals to the iliac bifurcations. Dur-
ing follow up, a computed tomography angiography (CTA) re-
vealed bilateral internal iliac artery aneurysms (both sides 30
mm in diameter). (Figure 1) The two possible solutions were
overstenting of the orifice of the llAs with the simultaneous
coiling and deployment of a vascular plug of the IIAA in two
staged procedures (one for the right and one for the left side),
while the other one to attempt a CERIIB technique deploy-
ing two parallel balloon expandable covered stents (BXCS) in
the outflow branches of each Il1A, which would land in parallel
fashion inside a previously deployed BXCS in the main trunk of
each llA, similarly to CERAB technique that is being used in the
aortic bifurcation.

The patient was operated in supine position under gen-
eral anesthesia. Cut down access was bilaterally used in the
superficial femoral artery and in the left axillary artery. Sys-
temic heparinization at 100 1U/kg with a target Activated clot-
ting time (ACT) > 300 s was obtained. A 16 Fr sheath (33mm
of length, W.L. Gore & Associates, Flagstaff, AZ, USA) was ad-
vanced over an Amplatz guidewire from the axillary artery
into the descending aorta for stabilization, and then a long
9 Fr x80mm sheath was inserted up to the right common il-
iac artery. A 5 Fr Vertebral catheter over a hydrophilic guide-
wire was advanced in order to cannulate the right internal
iliac artery and one of its two main branches. The wire was
exchanged to an Amplatz wire again and a VBX (W.L. Gore &
Associates, Flagstaff, AZ, USA) BXCS 11x39mm was implanted
in the proximal part of IIA. Leaving the wire in place into the
one main distal branch, the catheter was inserted parallel to
the wire inside the 9Fr sheath, in order to cannulate the sec-
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Figure 1. A computed tomography angiography (CTA) revealed bilat-
eral internal iliac artery aneurysms (both sides 30 mm in diameter).

ond main distal IIA branch with a hydrophilic wire that was
exchanged to another Amplatz guidewire. An angiography
from the 9Fr sheath showed the distal landing zone of both
IIA branches. The 9Fr sheath was then removed from the 16
Fr sheath, and a first VBX 5x39mm was inserted though the
large 16Fr sheath and was appointed in the specific position
inside the first IIA branch and inside the previously placed
11mm VBX. Then a second VBX 6x39mm was also inserted
from the 16 Fr sheath over the second guidewire in parallel to
the previous one, and was also put in place inside the second
IIA branch. Both covered stents were then deployed having
their proximal part into the 11mm VBX and their distal part
into the two main branches. (Figure 2) After deployment, the
balloons of the covered stents were retrieved more proximal
outside the IIA branches and another kissing ballooning was
undertaken with pressure than the nominal one in order to
achieve better formation inside the 11mm VBX and thus to
avoid any gutter endoleak.

The same technique was exactly used for the aneurysm
in the left IIA. (Figure 3) Again, we deployed a VBX 11x39mm
in the proximal part of the IIA and distally a VBX 6x39mm
and a VBX 5x39mm in the two main branches of the left IIA,
with their proximal part within the 11mm VBX. During the
end of this second procedure, we noticed a 50% stenosis in
the proximal part of the EIA, caused by a small malposition
of the 11mm VBX in the proximal part of the left IIA. Another
VBX 11x39mm was deployed (Figure 4) in the proximal part of
the EIA and a kissing stent technique was undertaken (with a
balloon just into the IIA stent) with an optimal outcome (Fig-
ure 5). The post-op course of the patient was uneventful and
was he discharged at second post-op day on dual antiplatelet

Figure 2. A. Intra-operative imaging of right internal iliac artery (l1A) aneurysm (IIAA) with the two large distal branches. B. The proximal bal-
loon expandable covered stent (BXCS) was implanted in the proximal part of IIA. C. Both BXCSs have been deployed having their proximal part
into the first BXCS and their distal part into the two main branches. Right external artery is also shown.
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Figure 3. A. In the left side, both balloon expandable covered stents (BXCSs) have been deployed having their proximal part into the first BXCS
and their distal part into the two main branches. B. Both branches are patent.

Figure 4. A. The stenosis in the proximal part of the external iliac artery (EIA) can be seen caused by a small malposition of the balloon ex-
pandable covered stent (BXCS) in the proximal part of the internal iliac artery. B. Another BXCS was deployed in the proximal part of the EIA.

Figure 5. A. Final intraoperative imaging without contrast to present the formation of the balloon expandable covered stents (BXCSs) in both
sides. B. Intra-operative angiogram showing that both sides of internal iliac artery and its branches are patent without any endoleak.
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Figure 6. First month computed tomography angiography showing
good patency of all balloon expandable covered stents in both sides
without any endoleak.

treatment for a month. The 1% month CTA shows exclusion of
the aneurysms, with no endoleak or stenosis of the covered
stents (Figure 6). All distal branches of both IIAs were patent.
The patient is under surveillance on clopidogrel, with a duplex
examination scheduled 6 months after the procedure.

DISCUSSION

In this case report we presented the CERIIB technique (Cov-
ered Endovascular Reconstruction of Internal lliac Bifurcation)
in a patient with bilateral [IAAs. The CIA is aneurysmal when
its diameter exceeds 15—18 mm, and the general threshold
for repair is 3 cm.”®° The challenge of this case was that in
both sides large distal branches were present. Someone could
argue that an internal iliac branch device may be used, but
this would be difficult due to the relative restrictive common
iliac diameter, and because it would be necessary to land to
one of those branches distally, increasing the risk of IIA occlu-
sion due to poor run off or potential endoleak from the other
branch even if it was coiled embolized.

Kim et al.” have highlighted that even if endovascular treat-
ment of IIA aneurysms may effectively prevent sac expansion,
endoleak was more frequently observed in cases of technical
failure and those in which distal IIA branches were embolized.
Someone could suggest that there were many other options
such as lliac stent graft deployed over the ostium of the IIA
following outflow embolization with or without embolization
of the inflow and outflow of the IIA. Technical failure has been
associated to incomplete embolization of IIA outflow, and this
significantly determines the clinical outcome.” Additionally,
there was a high probability for serious complications due to
bilateral IIA occlusion in an otherwise healthy patient, rela-
tively young.

Open surgical techniques include exclusion of the aneu-
rysm sac with proximal ligation alone or in conjunction with
distal ligation of the hypogastric artery, formal resection of the
aneurysm or proximal ligation of the artery combined with en-
doaneurysmorrhaphy.’® In the rare cases of bilateral disease
and in order to prevent compromise of the pelvic arterial cir-
culation, an interposition graft may be placed. The deep loca-
tion of the aneurysm in the pelvic cavity, along with peri-in-
flammatory tissue reaction, creates considerable difficulties
with dissection and aneurysm fixation, the risks of intraoper-
ative hemorrhage are significant, and elective mortality rates
of up to 11% have been reported. In emergency cases, the
mortality figures may be as high as 50%.>*

In terms of clinical impact, literature data described a high
rate of buttock claudication (12-19%) and symptoms occurred
particularly after the use of coils and especially if they are
placed in the outflow branches of the IIA (22-30%).'** Some
literature data suggest that coil embolization of hypogastric
aneurysm in its distal branches leads to higher rate of buttock
claudication and even more serious pelvic ischemia.’>'* On
the contrary, claudication is quite rare without coil emboliza-
tion or after coil deployment in the proximal portion of the
vessel. Coils deployment in the vascular district is not a pre-
cise procedure, and often the final coil position is changed by
multiple forces (blood flow, arterial wall, coil bending). Coils
may have been pushed distally by the flow, causing damage at
distal arterial vascularization. Even though aneurysm emboli-
zation with vascular plugs has not been associated to pelvic
complications, still endograft stenosis and thrombosis from
vascular plug pressure have been the more frequent compli-
cations.” Grade of oversize probably plays a fundamental role
in the genesis of these complications.

Unilateral or bilateral 1l1A occlusion during EVAR seems to
carry a substantial risk of significant ischemic complications in
nearly one quarter of patients. Bilateral IIA occlusion has been
related to a significantly higher rate of buttock claudication
and serious pelvic ischemia. IIA preservation techniques rep-
resent a significant improvement in the treatment of aorto-il-
iac aneurysms and have been associated with high technical
success and low morbidity.®

CONCLUSION

CERIIB technique is a novel off the shelf technique that can
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be used for the treatment of IIAAs with large distal branches,
treating the aneurysm and at the same time preserving the
blood flow to the pelvic circulation. It requires adequate expe-
rience and logistics, and of course needs more evaluation and
longer results to be established in the endovascular treatment
of 11AAs.
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