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Decision-Making for Type |l
Endoleaks: Choosing an
Approach and Embolic Agent

An overview of current strategies for managing type Il endoleaks illustrated by a case of

persistent endoleak and sac enlargement after fenestrated endovascular aneurysm repair.

By Meghan Clark, MD; Alexandra Banathy, MD; and Nicole Keefe, MD

ortic endografts are used in 80% of repairs for
abdominal aortic aneurysms (AAAs) in the
United States." Endoleaks are commonly seen
in patients after endovascular aneurysm repair
(EVAR), which can ultimately result in sac enlargement
and rupture. Approximately 30% of patients who under-
go infrarenal EVAR develop endoleaks, and the incidence
is > 50% in patients who undergo fenestrated-branched
EVAR (FB-EVAR).2? Type Il endoleaks are the most com-
mon, representing over 50% of all endoleaks.* The long-
term significance of type Il endoleaks is a topic of ongo-
ing debate, as they commonly resolve spontaneously, but
current guidelines advocate for the treatment of type Il
endoleaks in the setting of sac expansion (> 5 mm).>
These interventions are laborious, and the reintervention
rate is quite high at almost 60% at 1 year, highlighting
the need for effective and durable treatment strategies.®
Fenestrated and branched endografts often have multiple
types of endoleaks simultaneously, making treatment
more daunting.
Various embolic agents have been employed in
the management of type Il endoleaks, including coils,
thrombin, gelfoam, and liquid embolics. Ethylene vinyl
alcohol (EVOH) copolymer, commercially known as
Onyx (Medtronic) or Lava (Sirtex Medical), is a nonad-
hesive, permanent liquid embolic agent that has been
utilized in this context. Lava is the only commercially
available EVOH embolic that is approved for use in the
peripheral vasculature and has lower mass percentage of
tantalum to decrease artifacts on subsequent CT.” This
article presents a challenging case of a patient with a his-
tory of FEVAR who developed sac enlargement due to a
presumed type Il and possibly type la endoleak treated
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via a transarterial approach. We also discuss alternative
approaches, including transcaval, direct puncture, and
perigraft techniques, to provide an overview of current
strategies in the management of type Il endoleaks.

CASE PRESENTATION

A male patient in his mid-80s with a history of a 6.7-cm
pararenal/juxtarenal AAA who underwent a fenestrated
aortobiliac endograft repair approximately 4 years prior
presented with persistent endoleak and sac expansion.
He had an aortic cuff extension for a suspected type llI
endoleak 1 year after the initial FEVAR and a translum-
bar direct stick glue embolization of a suspected type Il
endoleak 2 years later. Routine surveillance imaging dem-
onstrated continued sac enlargement, now measuring
8.1 X 7.8 cm, with enhancement of the excluded aneu-
rysm sac and findings of a type Il endoleak involving the
L4 lumbar arteries and inferior mesenteric artery (IMA).
Although Yu et al determined there was no significant
difference in treating the nidus versus treating the nidus
and supplying branch vessels in the setting of persistent
findings of type Il endoleak and sac enlargement after
prior embolization via translumbar approach,® we elected
to perform a repeat embolization of the patient’s type Il
endoleak from a transarterial approach.

CASE CONTINUED

Preprocedure transabdominal ultrasound with color
Doppler demonstrated flow within the excluded aneu-
rysm sac that appeared to be supplied by the IMA. Given
this finding, we elected to interrogate the IMA first. The
aortogram demonstrated retrograde flow through the
IMA into the excluded aneurysm sac extending cranially
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Highlight Point Highlight Point

Transarterial lumbar artery embolization can
be performed when there is iliolumbar branch
communication with the lumbar artery supply-
ing the endoleak. Preprocedure CTA is a useful
tool in predicting procedural success. In a study by
Contrella et al, preprocedure CTA was reviewed to
determine if the path of the feeding vessel could
be traced from the internal iliac artery (lIA). The
path from the IIA to the lumbar arteries could only
be traced in 32% of patients, but if it was possible,
embolization was successful in 89% of procedures
compared to 26% in patients where the path could
not be traced.’ For this patient, the path of the left
L4 lumbar artery was able to be traced on CTA and
had similar findings on arteriography (Figure 1A).

Embolic agent choice is crucial in this case because
multiple agents are available. A liquid embolic was
employed so that it could flow into the lumbar
artery for embolization. Lava 34 was specifically cho-
sen because it is more viscous than Lava 18, allowing
for more control during administration, and due to
the decreased amount of artifact on follow-up imag-
ing. The microcatheter must be removed promptly
after embolization so it does not polymerize to the
embolic agent.

Delivery of Onyx and Lava both must be preceded
by dimethyl sulfoxide, which can be painful upon
delivery. Knowledge of the dead space of the micro-
catheter should be used to minimize the amount
delivered.

toward the visceral segment via a patent arc of Riolan.
A triaxial system of a 6.5-F TourGuide steerable sheath
(Medotronic), a 4-F Glidecath (Terumo Interventional
Systems), and a 2.1-F TruSelect microcatheter (Boston
Scientific Corporation) was used to catheterize the IMA
and exclude the aneurysm sac via the arc of Riolan.

to tolerate the procedure any further. Postprocedure
color Doppler of the excluded aneurysm sac demon-
strated persistent flow despite occlusion of the IMA.
Postprocedure multiphase CT confirmed persistent
enhancement of the excluded aneurysm sac at the level
of the L4 lumbar arteries (Figure 2A). The patient was
Digital subtraction angiography (DSA) confirmed the scheduled for a repeat short-interval intervention.
appropriate position of the microcatheter within the DSA from the left 1A demonstrated a hypertrophied
nidus and demonstrated outflow via the L3 lumbar arter- iliolumbar artery collateralizing with the left L4 lumbar
ies (Figure 1B). The microcatheter could not be advanced  artery and robust enhancement of the excluded aneu-
into the L3 lumbar artery. The nidus and L3 outflow lum-  rysm sac, consistent with type Il endoleak. A triaxial

bar arteries were embolized using Lava 34 (Figure 1C). system of a 6-F, 45-cm Ansel 1 sheath (Cook Medical),
a 4-F Glidecath, and a 2.1-F TruSelect microcatheter
was used to select the left iliolumbar artery, left L4
lumbar artery, and the excluded aneurysm sac. DSA
confirmed catheter position within the nidus (Figure 2B
and 2C). The nidus and L4 lumbar arteries were then
embolized using Lava 18 (Figure 2D and 2E). Lava 18

CASE CONTINUED

Completion angiography through the superior mes-
enteric artery demonstrated occlusion of the IMA with
no residual enhancement of the excluded sac. The
IIA was not interrogated due to the patient’s inability

Figure 1. An ultrasound (A) and CTA (B) demonstrated the IMA inflow to the endoleak. A triaxial system was used to catheter-
ize the IMA. Angiography from the distal IMA demonstrated supply to the excluded sac and communication with the L3 lumbar
artery (C). Postembolization images demonstrating the Lava cast within the endoleak nidus (arrowhead), L3 lumbar artery, out-
flow (thin arrow), and IMA inflow (thick arrow) (D, E).
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Figure 2. Preprocedure CTA demonstrating the left iliolumbar artery communicating with the L4 lumbar artery (A). Initial arte-
riogram demonstrating the same left iliolumbar branch communicating with the left L4 lumbar artery (arrows) (B). Selective
obliqued arteriogram demonstrating the L4 lumbar artery involving the endoleak (C). Postembolization obliqued arteriogram

with cessation of flow into the endoleak (D). Final anteroposterior arteriogram with cessation of flow in the ascending iliolum-

bar branch after postembolization (arrow) (E).

was used for this embolization, as there were no
branches coursing toward the spinal canal.

CASE CONCLUSION

Successful endoleak embolization was performed fol-
lowing two transarterial embolizations of different ves-
sels. Routine endograft imaging follow-up at 12 months
demonstrated no persistent endoleak with aneurysm
sac size shrinkage.

CHOOSING AN ADVANCED APPROACH TO
ENDOLEAK EMBOLIZATION: TRANSCAVAL,
TRANSLUMBAR, OR PERIGRAFT?

Endoleak embolization requires a thoughtful approach
when determining route of treatment and embolic agents.

A transcaval approach can be considered in patients
who have close contact between the inferior vena cava
(IVC) and aneurysm sac. It is a useful approach in patients
who cannot lay prone for translumbar access or as a
contingency plan for unsuccessful transarterial emboliza-
tion. In the case illustrated in Figure 3, a 10-F sheath was
placed through right common femoral vein access. A tran-
sjugular liver biopsy set was manually shaped to direct
the access medially, and a 21-gauge, 65-cm Chiba needle
(Cook Medical) was used to puncture the sac. Pressure
manometry was attached to the catheter, which demon-
strated an arterial waveform with a lower pressure than
systemic pressure. An 0.018-inch wire was advanced into
the sac. Coaxial 0.035- and 0.018-inch NaviCross catheters
(Terumo Interventional Systems) were advanced into the
sac for support followed by catheterization with a micro-
catheter system. Embolization with Onyx liquid embolic
was performed (Figure 3).
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Figure 3. A male patient in his early 90s after FEVAR with
type Il endoleak and interval growth of aneurysm sac. CTA
demonstrated the IVC in contact with the excluded aneurysm
sac and adjacent to the L4 lumbar arteries involved in the
endoleak (A). There was also a superior component involving
the L1 lumbar arteries (B). Transcaval access was obtained
with coaxial NaviCross catheters advanced into the sac (C).
Postembolization imaging demonstrating Onyx liquid embolic
in the endoleak nidus (D).
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Figure 4. A male patient in his late 80s with type Il endoleak on CTA via the L3 lumbar arteries (A). A transarterial approach was
not amenable due to prior lIA aneurysm embolization and stent graft extension (A). Translumbar access was obtained with

a 21-gauge Chiba needle and 0.018-inch microwire. This was then exchanged for a short sheath, RIM catheter, and Glidewire
(Terumo Interventional Systems). DSA demonstrated nidus filling with contrast extending into the paired L3 lumbar arter-

ies (B). A combination of pushable coils and 4:1 NCBA glue administration were used to embolize the nidus. The glue flowed
into the proximal branch vessels of the lumbar arteries, providing appropriate embolization (C).

Highlight Point Highlight Point

Use of EVOH (Onyx or Lava) requires an under-
standing of flow dynamics within the vessel being
embolized. Delivery of a liquid embolic in this loca-
tion requires finesse so as not to distally migrate
and reach the spinal arteries, while still adequately
embolizing the lumbar artery.

The translumbar approach is ideal for situations in
which a transarterial approach is inaccessible or mul-
tiple culprit vessels are identified. In the case illustrated
in Figure 4, translumbar access into the aneurysm
sac was obtained with the patient positioned prone.

A 21-gauge needle was advanced into the sac under flu-
oroscopic guidance via iGuide (Siemens Healthineers)
or CT guidance. A transition dilator was advanced over
an 0.018-inch wire to the margin of the aneurysm sac
for stability. A microcatheter system was advanced into
the sac for imaging, and embolization with a combina-
tion of pushable coils and a 4:1 ratio of N-butyl cyano-
acrylate (NBCA) glue was performed (Figure 4).

A perigraft approach requires advancing a catheter
into the potential space between the iliac limb endograft
and vessel wall to reach the aneurysm sac. This is best
situated when other approaches have failed or when the
endoleak is adjacent to or within an iliac vessel. For the
case shown in Figure 5, a 6-F Ansel sheath was advanced
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Multiple approaches for type Il endoleak embo-
lization can be employed based on the provider
expertise and patient anatomy. Transarterial success
rate is highest in cases where the vessel can be traced
from its origin on arterial CT imaging. A transcaval
approach requires the IVC and aneurysm wall to be
apposed. The translumbar approach has a high tech-
nical success rate and can be used when multiple
culprit vessels are identified or if the lumbar arteries
are too high to reasonably reach via a transarterial
approach.’® The perigraft approach is best suited
when the endoleak involves the iliac vessels.

into the ipsilateral common iliac artery for support. The
perigraft space was accessed with a 4-F Glidecath and
hydrophilic wire. Once access into the sac was obtained,
the nidus was accessed with a microcatheter system.
Embolization was performed with Onyx liquid embolic
(Figure 5). Procedural complications can include a proce-
durally induced type Ib endoleak, which can be mitigated
by embolization of the access tract and/or balloon angio-
plasty of the accessed limb stent graft.

CONCLUSION
The literature on clinical success rates of type of
approach for the treatment of endoleaks is limited by



Figure 5. A male patient in his mid-70s with a 9.6-cm AAA after
FEVAR with type Il endoleak. Preprocedure delayed-phase CTA
demonstrated endoleak evolving the L3 lumbar arteries (A).
Endoleak arteriogram demonstrated the endoleak nidus (B).
Perigraft embolization of the endoleak nidus with Onyx 34 (C).
Completion imaging after Onyx 34 embolization of the nidus
and coil embolization of the perigraft access site (D).

the lack of randomized controlled trials. There are mul-
tiple retrospective studies comparing two approaches
or a single approach, reporting high clinical success
rates of 84% to 98%, but the studies are heterogeneous
cohorts.’"" Based on the current data, the approach
should be tailored to the individual patient’s anatomy.
Endoleaks can be notoriously challenging to treat and
require persistence and patience. B
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