From the Western Vascular Society

Bilateral internal iliac branch device with ipsilateral deployment
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ABSTRACT

lliac branch endograft devices offer an elegant solution to preserve perfusion to the internal iliac artery when treating
aortoiliac aneurysms; however, they are difficult to perform when bilateral access is not available owing to aortoiliac
anatomy or previous endovascular aortic aneurysm repair. We present a technique to perform iliac branch endograft
deployment from ipsilateral access in a patient with a prior EVAR endovascular aortic aneurysm repair, obviating the
need for a difficult up-and-over access. (J Vasc Surg Cases and Innovative Techniques 2021;7:197-202.)
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lliac aneurysms can complicate distal seal in standard
endovascular aneurysm repair (EVAR). The development
of iliac branched endograft (IBE) devices has allowed for
the safe treatment of iliac aneurysms while maintaining
perfusion to the internal iliac arteries* However, the
treatment of bilateral iliac aneurysms in patients with a
previous EVAR and loss of distal seal resulting in type Ib
endoleaks is complicated by the raised bifurcation
from the previous endograft. Here, we describe a tech-
nique for ipsilateral IBE deployment to avoid the chal-
lenges of navigating a raised aortic bifurcation.

CASE REPORT

A 79-year-old man with a history of EVAR using the Endurant
device (Medtronic, Minneapolis, Minn) for ruptured abdominal
aortic aneurysm in 2016 was referred to our service for treatment
of aneurysm sac enlargement and bilateral type Ib endoleaks
(Fig 1). The patient agreed to repair with bilateral IBE devices
delivered from each ipsilateral groin and signed the institutional
consent form with permission to publish images and clinical de-
tails from his procedure.

After obtaining bilateral percutaneous access, an 18F Dryseal
sheath (W. L. Gore & Associates, Flagstaff, Ariz) was placed on
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the right. An arteriogram with an ipsilateral oblique projection,
given the posterolateral oriented hypogastric origin, was used
to identify the origin of the right internal iliac artery, and a
23- x 12-mm bell-bottom iliac limb was deployed into the prior
EVAR stent graft to allow adequate seal of the IBE, ensuring that
the proximal graft did not extend above the aortic endograft
bifurcation. A 23- x 14.5- x 10-cm Gore IBE device (W. L. Gore &
Associates) was then advanced and was noted to be biasing to-
ward the lesser curvature of the iliac, pinning it against the origin
of the right internal iliac artery. To avoid trapping the iliac
branch along this lesser curvature, the IBE device was, therefore,
deployed with the contralateral gate facing laterally, away from
the internal iliac artery.

The 18F sheath was carefully readvanced above the flow
divider of the IBE, and a steerable sheath (Destino Twist; Oscor
Inc, Palm Harbor, Fla) was advanced in a buddy fashion and
directed down the contralateral limb to the hypogastric orifice,
which was cannulated using a glide wire and glide catheter
(Fig 2).° Arteriography confirmed correct cannulation, and the
catheter was advanced over the wire into distal branches of
the internal iliac artery before the glide wire was exchanged
for an Amplatz wire. The steerable sheath was then removed,
and a Lunderquist wire and Coda balloon were advanced in a
buddy fashion and inflated in the distal bell-bottom graft. Using
the Coda balloon as a backboard, an 8F Pinnacle Destination
sheath (Terumo Interventional Systems, Somerset, NJ) was
advanced over the IBE bifurcation to the distal end of the
contralateral limb (Fig 3).

An 8- x 79-mm VBX balloon-expandable stent was then
advanced into the cannulated right internal iliac artery and
deployed. The proximal portion of the graft was flared with a
12 x 2 balloon (Fig 4), and a completion arteriogram demon-
strated seal in the internal iliac artery with patent side branches
and no endoleak.

All overlap and seal zones were then ballooned with a Coda
balloon, except in the region of the VBX to avoid stent collapse.
We then completed the identical procedure on the left side. On
completion imaging we observed excellent stent apposition
and preservation of blood flow into both internal iliac arteries.
At 18 months follow-up, the prior EVAR and bilateral IBEs were

197


mailto:starnes@uw.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jvscit.2021.02.015

198 Hemingway et al

Journal of Vascular Surgery Cases and Innovative Techniques
June 2021

Fig 1. Preoperative imaging. Preoperative computed tomography angiography scan demonstrated interval
2 cm aneurysm sac enlargement with a good proximal seal (A), no evidence of type Il endoleak (B), and poor
distal apposition of the iliac limbs within aneurysmal common iliac arteries bilaterally (C).

widely patent with no evidence of endoleak seen on computed
tomography scan (Fig 5).

DISCUSSION

The success of IBE in maintaining perfusion to the inter-
nal iliac arteries while treating iliac aneurysms or type Ib
endoleaks after EVAR has been demonstrated by muilti-
ple studies.”” As a result of the mounting evidence of pel-
vic ischemic complications and the quality of life
implications for patients suffering from buttock claudica-
tion or erectile dysfunction after hypogastric artery embo-
lization, maintaining internal iliac artery perfusion after
EVAR is becoming increasingly common®? In patients
with a previous EVAR, however, maintaining internal iliac
perfusion with an IBE is technically challenging given
the new anatomic constraints created by the endograft.
Tracking a 12F sheath over the flow divider in these in-
stances is challenging and requires either downward

tension on the main body of the endograft, risking graft
migration, or the use of alternative access (ie, brachial ac-
cess) or various up-and-over techniques, such as the push-
and-pull technique previously described.®™

Although these techniques avoid placing downward
tension on the flow divider, they are associated with
other possible complications, especially in the setting
of brachial access, such as brachial sheath hematomas,
median nerve injury, and upper extremity ischemic
complications from distal embolization, brachial artery
thrombosis, or dissection. Previous studies have
demonstrated minor complication (pseudoaneurysm
or hematoma) rates of 2% to 14% and major complica-
tion (distal embolization; brachial artery thrombosis,
dissection, or fistula formation) rates of 1.9% to 10.0%
associated with brachial access.”™ In addition to ac-
cess site complications, upper extremity access is also
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Fig 2. Selection of the right internal iliac artery. After deployment of the iliac branch endograft (IBE) with the
internal iliac gate facing laterally to provide room for cannulation, the 18F sheath is advanced into the main
body of the IBE. A steerable sheath is then used to navigate over the IBE flow divider and allow cannulation of
the internal iliac artery using a glide wire and glide catheter.

Fig 3. Advancing the sheath over the flow divider of the iliac branch endograft (IBE) using the Coda balloon.
With the Coda balloon acting as a backboard, the 8F sheath is advanced over the IBE flow divider into the
internal iliac artery to allow deployment of the internal iliac limb.
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Fig 4. Proximal flaring of the internal iliac limb. Demonstrated is the 18F sheath within the right external iliac
artery (black arrow), the Coda balloon placed in a buddy fashion within the proximal main body of the iliac
branch endograft (IBE) to provide support for device tracking over the IBE bifurcation (red arrow), and a
12 mm x 2 cm balloon (white arrow) used to flair the proximal VBX stent within the internal iliac artery (gold

arrow).

associated with an increased risk of stroke from wire
manipulation within the aortic arch.”®

The technique described in this report avoids the risks
associated with upper extremity access or navigation of
large sheaths over the raised bifurcation of a previously
placed EVAR, allowing for the treatment of common
iliac aneurysms through an entirely ipsilateral approach
and preventing undue caudally directed forces on the
graft bifurcation with subsequent potential migration.
In addition, this approach can also be used in cases of
contralateral iliac occlusive disease or others in which
bilateral femoral access is not an option.

There are several important anatomic constraints that
limit the ipsilateral IBE technique. There must be
enough length between the iliac bifurcation and the
EVAR limb such that the IBE can be deployed without
trapping the internal iliac gate. Additionally, the distal
common iliac or EVAR limb must be wide enough to
accommodate a steerable 6F sheath used to cannulate
the internal iliac artery. In our case, we used a
bell-bottom limb to provide sufficient space, although

this technique is not required. The Gore IBE requires
a minimum 17-mm common iliac diameter, which
can accommodate a 6.5F Destino Twist (Oscor Inc)
based on the curve bend of 9 mm, which corresponds
with an approximate 15-mm length of the flexed
portion of the sheath. Given these measurements, this
technique is not possible with the Cook (Cook Medical,
Bloomington, Ind) device owing to the 15-mm proximal
diameter.

CONCLUSIONS

As the use of IBE devices continues to expand beyond
the treatment of common iliac aneurysms to include
more complicated pathology (type lb endoleak after
EVAR) or patient anatomy (contralateral iliac occlusive
disease), the development of alternative, safe delivery
techniques is necessary. Ipsilateral IBE deployment, as
described here, can be safely done in complex situations
to avoid complications associated with upper extremity
access or navigating previously placed endografts.
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Fig 5. Follow-up imaging. At 18 months follow-up, the prior endovascular aortic aneurysm repair (EVAR) and
bilateral iliac branch endograft (IBE) devices are widely patent on computed tomography angiography
(A and B) with no endoleaks seen. A 3-dimensional reconstructed image (C), with a projection of left anterior
oblique 51° and caudal 13°, demonstrates the final appearance.
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