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Occult type | or lll endoleaks are a common cause of
failure of type Il endoleak treatment after endovascular
aortic repair

Michael C. Madigan, MD, Michael J. Singh, MD, Rabih A. Chaer, MD, Georges E. Al-Khoury, MD, and
Michel S. Makaroun, MD, Pittsburgh, Pa

ABSTRACT

Objective: Most type |l endoleaks have a benign natural history, but 6% to 8% are associated with sac enlargement and
respond poorly to treatment. Our aim was to evaluate whether these enlargements are associated with delayed or occult
type | and Ill endoleaks.

Methods: Patients with interventions for endoleak after endovascular aortic repair from 2000 to 2016 were reviewed
retrospectively. Patient demographics, comorbidities, endoleak type, secondary procedures, aortic sac growth (=5 mm),
and mortality were collected. Successful treatment was defined as endoleak resolution with no further aortic sac growth.
Secondary procedures, ruptures, endograft explant, and death were captured.

Results: There were 130 patients diagnosed with a primary type Il endoleak after endovascular aortic repair at a median
of 1.3 months (interquartile range, 1.0-13.3 months). One hundred eighteen had their initial treatment for a primary type II.
Twelve of the 130 were initially stable and observed, but were treated for a delayed type | or Il endoleak. The 130 patients
underwent 279 procedures for endoleaks (mean of 2.2 *+ 1.3) over 6.9 * 3.8 years of follow-up. Of the 118 patients treated
for primary type Il endoleaks, 26 (22.0%) later required interventions for delayed type | and Ill endoleaks. The mean time
to intervention for a delayed type | or lll endoleak was 5.4 + 2.8 years. Overall, there were 16 type IA, 11 type IB, 2 type Ill, 7
combined type IA/IB, and 2 type IA/Ill delayed endoleaks. The odds of harboring a delayed type | or Ill endoleak was
22.0% before the first attempt at type Il endoleak treatment, 35.1% before the second, 44.8% before the third, and 66.6%
before the fourth attempts. Rapid aortic sac growth of =5 mm/y before initial endoleak treatment was associated with
increased risk for delayed type | or Il endoleak (47.8 vs 14.1%; P = .003). Patients with delayed type | or lll endoleaks had a
lower successful treatment rate (8.3% vs 523%; P = .001) than those with only type Il endoleaks. Late rupture was
increased with delayed type | or lll endoleak (P = .002), whereas mortality (P = .96) and aortic-related mortality (P = .46)
were similar. Graft explant (P = .06) trended toward an increase with a delayed type | or Illl endoleak, but was not
statistically significant.

Conclusions: Failed attempts treating type Il endoleaks and/or a rapid aortic sac growth of 5 mm/y or greater should raise
the suspicion of a delayed or occult type | or Ill endoleak. Occult endoleaks are associated with decreased chance of

endoleak resolution. (J Vasc Surg 2018;m:1-8.)
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Endovascular aortic repair (EVAR) is now the primary
method of treating infrarenal aortic aneurysms. Large,
multicenter trials have demonstrated the long-term
durability of EVAR, although a significant subset will
require further interventions to treat endoleaks, device
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migration, compromised limbs, and rupture.”® Type Il
endoleaks occur in approximately 5% to 30% of all
patients.*® Although many of these endoleaks pose little
risk of rupture, type Il endoleaks with aortic sac growth
may increase the risk.

Early success was reported for the treatment of
type Il endoleaks, although many were treated without
aortic sac enlargement and had a short duration follow-
up.?'? As long-term follow-up has become available, it
is apparent that many type Il endoleaks do not increase
the risk of aortic sac rupture and are likely to resolve
spontaneously.” "> Contemporary treatment algorithms
for type Il endoleaks, therefore, focus on type Il endoleaks
with aortic sac enlargement, particularly those associated
with more than 5 mm of sac growth after EVAR. Interest-
ingly, modern series of endovascular interventions for
type Il endoleaks report lower rates of success, and often
require multiple interventions for their resolution.'®'®
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Recent studies have recognized that patients initially
diagnosed with a type Il endoleak may go on to develop
delayed or occult type | or Il endoleaks.'”?° Occult type |
and lll endoleaks are type | or Il endoleaks discovered
after a previously observed or previously treated type Il
endoleak that were not initially identified by conven-
tional imaging. We suspect that many of these delayed
type | and Il endoleaks represent occult endoleaks that
were not initially identified. In our clinical practice, we
have managed a number of type Il endoleaks with aortic
sac growth that are refractory to treatment and persist
despite multiple reinterventions. Several patients were
later diagnosed with an occult type | or Ill endoleak.
We hypothesized that occult type | and lll endoleaks
are a common source of treatment failure in the man-
agement of type Il endoleaks that require repeat inter-
ventions. Although the concept of an occult endoleak
has been recognized in the literature, its incidence and
impact in patient outcomes are not well-defined. We
also sought to evaluate delayed or occult endoleaks after
EVAR and identify risk factors that predict treatment
failure.

METHODS

We retrospectively identified patients from a single
institution who underwent interventions for endoleaks
after EVAR from 2000 to 2016. A Boolean search was
conducted to identify electronic medical records for
operative reports containing the terms “aorta,” “endovas-
cular,” “endoleak,” “embolization,” “extension,” and “glue.”
The protocol was approved through the institutional
review board (#PRO14110528) and patient waiver of
consent was approved. Those who were treated for
nonaneurysmal pathology and those solely for iliac aneu-
rysms were excluded. Patients treated with fenestrated
devices, renal snorkels, or chimneys were also excluded.

The data collected for analysis included patient demo-
graphics, comorbidities, age at EVAR, gender, history of
smoking, coronary artery disease, congestive heart
failure, hypertension, diabetes, chronic obstructive pul-
monary disease, and chronic kidney disease (glomerular
filtration rate of <60). Aortic sac characteristics, including
the size of aortic sac at EVAR, aortic size on subsequent
computed tomography (CT) scans and growth rate
before the first procedure for endoleak were also
recorded. The size of the aortic sac was measured by a
single observer using the lesser diameter at the largest
portion of the aneurysm on CT scan. The number and
types of endoleaks were recorded, as was the number
and types of subsequent interventions. The time to initial
diagnosis of an endoleak as well as the time to interven-
tion on delayed or occult endoleaks was recorded. Endo-
leaks were classified based on the established standard
of types IA, IB, I, lll, and IV. The length time until last
follow-up, mortality, and aortic-related mortality were
collected. Mortality was identified using hospital chart
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ARTICLE HIGHLIGHTS

- Type of Research: Retrospective analysis of single-
center cohort data

Take Home Message: In 130 patients who developed
a type Il endoleak at a median of 1.3 months after
EVAR, 22% had delayed types | and Il endoleaks at
a mean of 5.4 years. This group had lower successful
treatment rate (8.3% vs 52.3%; P = .001) then those
with only type Il endoleaks. Late rupture was
also increased with delayed type | or Il endoleak
(P =.002).

Recommendation: This study suggests that type |
endoleaks are associated with an occult type | and
Il endoleak in a significant percentage of patients,
with increased chance of rupture and lower rate of
successful endoleak treatment.

.

review and the Social Security Death Index. Aortic-
related mortality was defined as a death occurring
during the same admission or within 30 days of aortic
rupture or an aortic procedure.

The primary outcomes were the diagnosis of an occult
endoleak and clinically successful treatment of an endo-
leak. Delayed or occult type | and Il endoleaks were
defined as a type | or lll endoleak discovered after a pre-
viously observed or previously treated type Il endoleak.
Proximal and distal seal zone length and adherence to
the instructions for use (IFU) was evaluated on the occult
endoleaks after type Il endoleak intervention. Clinical
success in the treatment of endoleaks was defined as
resolution of the endoleak and the absence of further
aortic sac growth on subsequent imaging. Secondary
outcomes included the number of overall procedures
to treat endoleaks after EVAR, aortic rupture, endograft
explant, and death. Statistical analysis was completed
using the Student t-test, Fisher exact test, and Kaplan-
Meier estimates.

RESULTS

One hundred thirty patients were diagnosed with pri-
mary type Il endoleaks after EVAR who underwent inter-
vention from 2000 to 2016. Primary type Il endoleaks
were identified at a median 1.3 months after EVAR (inter-
quartile range, 1.0-13.3 months). One hundred eighteen
patients were treated for their primary type Il endoleaks
and 12 were not treated for type |l endoleaks, but devel-
oped delayed type | or lll endoleaks (Fig 1). The mean size
of the aneurysm treated at EVAR was 56.3 += 11.1 mm and
the patient comorbidities are shown in the Table.

A total of 279 procedures (mean of 22 + 13) were
performed after EVAR in these 130 patients. Thirteen
procedures involved intervention on more than one
type of endoleak during a procedure. A total of 38
delayed type | and lll endoleaks were identified. Twelve
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130 Type Il Endoleaks

12 Treated for Occult Endoleak

118 Treated For Type Il

92 Type Il Only

26 Occult Endoleak

Fig 1. One hundred thirty patients were initially diagnosed with a type Il endoleak. Twelve patients were initially
followed for a type Il endoleak without intervention and an occult endoleak was diagnosed and treated later. One
hundred eighteen patients had initial procedures for a type Il endoleak and 26 of these (22.0%) were eventually

treated for occult type | or Il endoleaks.

Table. Comorbidities

Smoker 87 68.0
Hypertension 111 86.7
Coronary artery disease 62 492
Congestive heart failure 21 16.4
Diabetes mellitus 28 219
Chronic kidney disease (GFR < 60) 18 14.1
TIA or stroke 23 18.0
Chronic obstructive pulmonary disease 26 203

GFR, Glomerular filtration rate; TIA, transient ischemic attack.

were identified after observing a primary type Il endoleak
and 26 were identified after one or more treatments for a
primary type Il endoleak (Fig 1). There were 16 type IA, 11
type IB, 2 type Ill, 7 combined type IA/IB, and 2 type IA/
Il delayed endoleaks. The mean follow-up period from
EVAR to the last visit was 6.9 = 3.8 years. Six patients
(4.6%) sustained a rupture after failed endoleak interven-
tion. Ten of the EVAR grafts were ultimately explanted.
The mean time to graft explant was 6.2 + 2.6 years after
EVAR. Mortality was 44.6% (n = 58) during the follow-up
period and aortic-related mortality was 6.9% (n = 9).

Occult endoleaks after type Il intervention. We further
analyzed the 118 patients who had an initial treatment
for primary type Il endoleaks. Of the 118 patients, 98
had aortic sac growth of 5 mm or more and 20 had
persistent type Il endoleak and less than 5 mm of total
aortic sac growth after EVAR. Of the 20 treated for

persistent type Il endoleak, 14 were treated in the first
half of the study period, 5 were initially shrinking and
then began growing, and 1 was a 9-cm aneurysm that
decreased 2 mm in size but had a large type Il endoleak.
Of the 118 patients, 74 (63%) underwent more than one
procedure after EVAR for an endoleak.

Ninety-two patients were treated only for type Il endo-
leaks during the follow-up period. Type Il endoleak inter-
ventions included 54 transarterial inferior mesenteric
artery embolizations, 87 transarterial lumbar artery
embolizations, 9 translumbar embolizations, 16 open/
laparoscopic arterial ligations, and 2 transcaval lumbar
embolizations. There were 46 angiograms performed
where an endoleak was either not identified or was not
able to be accessed for treatment. There were 13 proced-
ures that extended the proximal or distal landing zones
where no clear type | endoleak was identified.

Of the 118 initially treated for primary type Il endoleaks,
26 (22%) ultimately developed a delayed type | or llI
endoleak (Fig 1). The incidence of new patients treated for
primary type Il and delayed type | or lll endoleaks over
the study period is shown in Fig 2. More patients were
initially treated for type Il endoleaks and delayed type |
and lll endoleaks in the second half of the data collection
period. The mean time from treatment of the primary
type Il endoleak to treatment of a delayed type | or lli
endoleak was 4.4 *+ 25 years. The mean time from EVAR
tointervention fora type |l orlll endoleak was 5.4 + 2.8 years.

Delayed type | and Ill endoleaks were noted in 23.5% of
patients treated with sac growth of 5 mm or more after
EVAR and 15.0% of those with less than 5 mm of net
growth after EVAR, no growth, or sac shrinkage, which
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Fig 2. More patients had initial treatment for type Il endoleaks and occult endoleaks in the second half of the

study period.

was not statistically significant (P = .558). They had 29
procedures to extend the proximal aortic landing zone
for type IA endoleaks, extend the iliac landing zone for
a type IB endoleak, or bridge a type Ill endoleak.

A rapid aortic sac growth rate of 5 mm per year or more
before the initial endoleak treatment increased the risk
for delayed type | or lll endoleak significantly (47.8% vs
14.1%; P = .003). The odds of harboring a delayed type |
or Il endoleak was increased in patients with each sub-
sequent attempt at treating a type Il endoleak. The per-
centage of patients who ultimately developed delayed
type | or lll endoleaks was 22.0% before the first attempt,
35.1% before the second, 44.8% before the third, and
66.6% before the fourth or more attempts at treatment
of a primary type Il endoleak (Fig 3). Additionally, those
with delayed type | and Il endoleaks had significantly
lower endoleak resolution (16.7 vs 54.4%; P = .001) and
aortic sac stability (12.5 vs 67.9%; P = .001) on follow-up
imaging as compared with those who only had a type
Il endoleak treated. The patients with delayed type |
and lll endoleaks also had a lower rate of overall clinically
successful treatment, defined by achieving both aortic
sac stability and resolution of all endoleaks on follow-
up imaging (8.3% vs 52.3%; P = .001), than those with
only type Il endoleaks (Fig 4). Those with delayed type |
and lll endoleaks ultimately had more overall procedures
on average than those with only type Il endoleaks
treated (3.7 = 1.4 vs 1.7 £ 0.9; P = .001).

Compliance with the IFU was further assessed in patients
who developed delayed type | and |l endoleaks after treat-
ment for primary type Il endoleaks. Of the 26 patients, 14
had endografts placed within the device IFU. Of the 26
patients, 9 had endografts placed outside the IFU for the
device—2 for neck length below IFU, 2 for a neck angle of
greater than 60°, 4 for an iliac seal length below IFU, and 1
for an undersized left iliac limb. The CT scans were inade-
guate to assess IFU compliance in three patients.

70.0
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40.0
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10.0 I
0.0
1 2 3 24

Fig 3. The percentage of patients harboring an occult
endoleak increased with each subsequent procedure
from the first through fourth interventions. The percent
harboring an occult endoleak was 22.0% before the first,
35.1% before the second, 44.8% before the third, and 66.6%
before the fourth or more attempts at treatment for a type
Il endoleak.

The rate of late rupture after EVAR was significantly
increased in those with delayed type | and lll endoleaks
(P = .002). The rate of open conversion trended toward
being increased in those with occult endoleaks as
compared with those with only type Il endoleaks,
although this finding did not reach statistical signifi-
cance by Kaplan-Meier estimates (P = .06). Overall
mortality at last follow-up (P = .96) and aortic-related
mortality (P = .46) were not different between
those with type Il and those with delayed type | and Ill
endoleaks (Fig 5).

DISCUSSION

Type Il endoleaks are common after EVAR. In the OVER
trial (Open versus Endovascular Repair), 30.5% of patients
developed endoleaks, with 76% being type Il endoleaks.”
Determining which type Il endoleaks require interven-
tion and which may continue surveillance has been a
source of recent debate. Ideally, treatment strategies
would focus on a subgroup of type Il endoleaks that
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Fig 4. Those with occult endoleaks had lower endoleak resolution (16.7 vs 54.4%; P = .001) and aortic sac stability
(12.5 vs 67.9%; P = .001) on follow-up imaging. The patients with occult endoleak also had a lower rate of overall
clinically successful treatment, defined by achieving both aortic sac stability and resolution of endoleaks on
follow-up imaging (8.3% vs 52.3%; P = .001), then those with only type Il endoleaks.
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Fig 5. Aortic rupture was significantly increased (P = .002) in patients who developed occult type | and Il
endoleaks (a). Endograft explant trended toward occurring more in patients with occult endoleaks (P = .06), but
did not reach statistical significance (b). Survival (c) and freedom from aortic mortality (d) was similar in both

groups.

pose a high risk for rupture or other complications. We
noted a number of patients in practice who underwent
muiltiple treatments for type Il endoleaks and went on
to have delayed or occult type | or Il endoleaks. Most
type Il endoleaks were treated at our institution if they
had 5 mm or more of aortic sac growth after EVAR.
More patients were treated in the latter half of the study

period, even though we have become more conservative
with intervention. The increased number of interventions
was likely related to an overall increase in the use of
EVAR. In the present study, a similar number of patients
with total aortic sac growth of 5 mm or more after EVAR
developed occult endoleaks as compared with those
that had less than 5 mm of growth (23.5% vs 15.0%).
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In contrast, of those that grew at a rapid rate of 5 mm/y
or more, almost one-half were found to harbor occult
endoleaks.

With each subsequent intervention on a type Il endo-
leak, the percentage of patients who ultimately went on
to develop a delayed type | or Ill endoleak increased. Of
the patients who presented for their first intervention
on a type Il endoleak, 22.0% went on to develop a
type | or lll endoleak. The percentage increased with
each subsequent intervention, and occurred in 66.6%
of those who underwent four or more interventions
for a type Il endoleak. This finding suggests that
particular attention should be given to those patients
with recurrent interventions and continued aortic sac
growth with a low threshold for diagnostic angiog-
raphy. Consideration should be made to increase prox-
imal and distal seal zones if the source of the endoleak
remains ill-defined.

Despite successful embolization of offending arteries,
reinterventions on type |l endoleaks are common.?
When followed out to 5 years in one study, freedom
from aortic sac expansion occurred in only 44% of
patients treated for type Il endoleaks, with 20% undergo-
ing multiple interventions.'® In the present study, 74 of 118
patients (63%) underwent more than one procedure for
endoleaks. Occult endoleaks were identified at both
the proximal (IA) and distal seal zones (IB), as well as
from leaks between graft components (lll). This study
highlights the importance of continued graft surveil-
lance, because many of the occult endoleaks were
identified and treated 3 or more years after diagnosis of
the type Il endoleak.

Outcomes measures, including clinical success and
rupture, were significantly worse in those who went on
to develop occult endoleaks. Only 16.7% had resolution
of all endoleaks, 125% had aortic sac growth stability,
and 83% had combined resolution of endoleak with
aortic sac stability on the last follow-up. Mortality and
aortic-related mortality, in contrast, were no different
between the groups. The group of patients with occult
endoleak may be particularly difficult to manage by
endovascular therapy and early consideration for graft
explantation may be necessary in patients with accept-
able risk. The reason that those with occult endoleaks
had a lower rate of resolution is not clarified by the
data in the current study. It is also not clear as to the cir-
cumstances under which the occult endoleak develop.
One possibility is that the delayed type | and Il endo-
leaks were initially present, but not appreciated on CT
or angiography. Another possibility is that the delayed
type | and Il endoleaks developed after continued sac
growth and aortic remodeling related to the type Il
endoleaks. Alternative diagnostic modalities, such as
blood pooled magnetic resonance imaging, have been
suggested by other investigators to improve efficacy in
detecting occult endoleaks.?? Further studies are needed
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to address this question as it would increase the impor-
tance of treating type Il endoleaks to achieve cessation
of sac growth.

In the early literature, type Il endoleaks were often
treated if they persisted for more than 6 months. This al-
gorithm was suggested because of the possibility of
averse late outcomes in patients with type Il endoleaks.”
Multiple studies treating type Il endoleaks with this
approach reported success rates of 69% to 89%,
although many of these were small series with patients
followed only 1 to 2 years." In our own series from
2004, we noted a success rate of 79% when treating
persistent type Il endoleaks.”” Owing to the overall low
risk of rupture, more contemporary treatment algo-
rithms have focused on type Il endoleaks with aortic
sac growth.

Most type Il endoleaks pose minimal risk for aortic sac
rupture and, as a group, have shown to have no increase
in overall mortality.*">?° We now recognize that many
type Il endoleaks may be observed without intervention
as they may resolve spontaneously.”* Although survival
is not decreased and rupture risk not increased, those
with type Il endoleaks undergo more secondary inter-
ventions.®?® It is unclear whether the additional interven-
tions prevented some ruptures. Approximately one-half
of type Il endoleaks resolve spontaneously over 1 year's
time, indicating that many type Il endoleaks ultimately
do not require intervention.”

The view that type Il endoleaks are benign is not shared
by all investigators. Some have noted an increasing rate
of complications associated with type Il endoleaks,
particularly those that present in delayed fashion
(>1year after EVAR).® A study by Zhou et al?’ suggested
that type Il endoleaks occurring in delayed fashion, more
than 1 year after EVAR, have a particular association
with sac growth. Data from the EUROSTAR collaboration
(European Collaborators on Stent-graft Techniques for
Abdominal Aortic Aneurysm Repair) also indicates that
type Il endoleaks may increase the risk of aneurysm sac
growth compared with those without type Il endoleaks.®

More recent treatment strategies focus on treating type
Il endoleaks associated with 5 mm or more of aortic sac
growth, because this factor is thought to increase the risk
of subsequent aortic rupture?®?® Multiple studies
have demonstrated that a conservative approach to
managing type Il endoleaks can be done safely.*>'"®
Steinmetz et al' had 90 of 486 patients (18.5%) undergo
consecutive EVARS with type Il endoleaks, of which 55
resolved by 6 months. Thirty-five endoleaks persisted, of
which only five had 5 mm or more of aortic sac
growth. Mortality was not different at 48 months.
Silverberg et al® identified 154 patients with type Il endo-
leaks after EVAR with 35% resolving spontaneously at
mean 145 months. Nineteen patients (12.3%) were
treated for the endoleak, 13 with sac expansion of more
than 5 mm. There were no ruptures in the group.> Owing
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to the overall low risk of rupture, other investigators have
even suggested continued surveillance until the aortic
sac grows 10 mm or more after EVAR.*

Most modern publications regarding type Il endoleak
treatment restrict intervention to those with sac growth
of 5 mm or greater seem to have less success in endoleak
resolution compared with past series. This finding may
indicate that aortic sac growth in addition to a type Il
endoleak may represent a different subset of endoleaks
that are more difficult to treat. Prior publications
have also noted the occurrence of occult type | and
Il endoleaks."”?° In one multicenter EVAR registry study
evaluating type Il endoleaks after EVAR in a community-
based practice, 27.3% of patients had a type Il endoleak
during some point in a mean 3 years of follow-up. Of
these, 12% went on to develop a type | or Il endoleak.?®
In this same study, 16.9% of the patients with a type Il
endoleak and aortic sac growth went on to have a type
| or Il endoleak.?® In another study by Aziz et al,"” 9 of
42 patients (21%) treated for type Il endoleaks with aortic
sac growth went on to have interventions for occult type
| and Il endoleaks. Interestingly, the rate of aortic sac
growth did not decrease after one or multiple interven-
tions on the endoleaks. More investigations are needed
to help establish this relationship.

The most feared complication after EVAR is rupture.
Fortunately, rupture is rare if a postoperative surveillance
protocol is followed. More than two-thirds of patients
who presented with rupture after EVAR in one study
had incomplete or no routine surveillance® Most of
these ruptures (72.7%) had a type IA endoleak and 50%
with graft migration that would normally be addressed
if discovered before rupture. Data from the EVAR1 and
EVAR?2 trials demonstrated only 0.7 ruptures per 100
person-years.>? There was one rupture out of 173 patients
in the mean 6.4 year follow-up in the DREAM trial (Dutch
Randomized Endovascular Aneurysm Management).
Although EVAR offers a durable repair and comparable
long-term survival to that of open repair, graft surveil-
lance is necessary owing to endoleaks, kinks, and graft
migration.? The current study had an increased rate of
late rupture after EVAR in those with a delayed endoleak
versus those who only had a type Il endoleak. The
postoperative protocol at our institution includes a CT
angiography at 1 month and 1 year, followed by yearly
abdominal ultrasound imaging or CT angiography. If a
type | or lll endoleak is suspected, then angiography
with treatment of an inadequate component overlap,
proximal, or distal seal zone may be performed.

This study is limited by its retrospective nature and the
low number of delayed or occult endoleaks over the
study period. Some patients underwent EVAR at an
outside institution, with some of the initial CT scans
and interventions possibly being missed. As with all retro-
spective clinical studies, some of the patients were lost to
follow-up, and those who returned may be biased
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toward those requiring more interventions. Nevertheless,
almost one-quarter of patients treated for a type Il endo-
leak were eventually diagnosed with an occult endoleak,
which highlights the importance for a high index of
suspicion in patients who fail initial therapy.

CONCLUSIONS

When treating type Il endoleaks with aortic sac growth
after EVAR, the need for reintervention should be antici-
pated. Increasing failed attempts at treating type Il
endoleaks and/or those associated with rapid aortic sac
growth (=5 mm/y) should raise the suspicion of an occult
type | or lll endoleak. Those patients with occult type |
and lll endoleaks may have a reduced chance of success-
ful treatment for endoleaks and have a higher risk of
rupture than those with only type Il endoleaks.
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