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REENGINEERING THE ART OF EVAR

Diagnosing and treating this continually perplexing EVAR complication. 
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Addressing Type II Endoleaks

Over the last 15 years, EVAR has become the pre-
dominant modality of abdominal aortic aneu-
rysm (AAA) treatment in suitable patients, gradu-

ally replacing open surgical repair (OSR).1,2 Large, mul-
ticenter, randomized trials have highlighted benefits of 
EVAR over OSR as a less invasive technique, resulting in a 
reduction of 30-day mortality.3,4 Notwithstanding, these 
benefits are lost over time.5,6 EVAR still carries a certain 
rate of complications including rupture, reintervention, 
and conversion to open repair. Endoleaks, defined by a 
persistent blood flow outside the lumen of the graft but 
within the aneurysm sac, appear to be responsible for 
60% of complications after EVAR and 45% of all reinter-
ventions.3 Furthermore, in a recent large-cohort study, 
Schanzer et al underscored that EVAR failed to prevent 
aneurysm sac enlargement in 41% of patients after 5 years, 
mainly due to the presence of any kind of endoleak.7 
Type II endoleaks are the most frequent, resulting in per-
fusion of the sac through collateral arteries (eg, lumbar 
and inferior mesenteric arteries). Type IIa endoleaks refer 
to simple endoleaks due to one collateral artery. Type IIb 
endoleaks are defined as complex, with backflow through 
two or more vessels. The occurrence and prevalence of 
this type of endoleak varies in the literature, from 7% 

to 44%.8 These variations most likely result from a lack 
of standardization of endoleak recording. Some authors 
only recorded early endoleaks within the first month 
after EVAR placement.

IMAGING
Contrast-enhanced computed tomography (CT) scan 

is, so far, the gold standard to detect endoleaks; however, 
its sensitivity and specificity are technique-dependent 
and has several limitations. Directional flow cannot be 
accurately determined. When the endoleak is in continu-
ity with a lumbar artery, it could be either a type II if the 
blood flow in the lumbar artery is retrograde, or type I if 
the flow is anterograde. The other counterpart is irradia-
tion. Even if radiation exposure of a single CT scan is rela-
tively low, repeated exposure increases cumulative dose 
and remains a concern.9 

Alternative imaging modalities are magnetic resonance 
imaging (MRI) and duplex ultrasound. MRI poses the 
problem of accessibility, which is often more restric-
tive than a CT scan. Furthermore, MRI remains more 
expensive and is not recommended for ferromagnetic 
stent grafts, such as the Zenith® graft (Cook Medical).10 
Duplex ultrasound is less expensive and innocuous, but 

Figure 1.  Type II endoleak through the lumbar artery. Figure 2.  Type II endoleak through the lumbar artery. 

Durability and long-term data of the INCRAFT® AAA Stent Graft System are based on 2-year 
clinical follow-up and benchtop data.
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is influenced by the technician’s experience level and the 
patient’s characteristics, such as obesity or gas interposi-
tion. Sandford et al showed a sensitivity of 67%, with 
many endoleaks present on CT scan that were not seen 
by ultrasound.11

Contrast timing is one of the key points of detecting 
type II endoleaks. Three phases are mandatory. The first 
phase is a noncontrast study to detect calcifications and 
thrombus remodeling. Many aneurysm sacs contain 
calcifications that cannot be differentiated from the con-
trast from an endoleak in the absence of a comparative 
noncontrast study. The second phase is a contrast view 
with early arterial acquisition. This phase usually detects 
type I and III endoleaks and some type II endoleaks. The 

third phase is acquired with delayed arterial phase imag-
es. Many lower-flow type II endoleaks are evident only 
on delayed acquisition.

CURRENT LITERATURE
The natural history of type II endoleaks remains poorly 

understood, and their management and consideration 
still remain controversial. A recent meta-analysis showed 
that type II endoleaks spontaneously resolve in 35.4% of 
cases within a range of 3 months to 4 years.12 Some con-
sider type II endoleaks as a benign condition; others hold 
them responsible for late ruptures, underlying a strategy 
of aggressive management and treatment at some cen-
ters. Several reports in the literature showed that nearly 

The rate of endoleaks after EVAR varies between studies 
and devices, in part because of the disparities in defini-
tions and the quality of the imaging studies. During the 
INNOVATION Trial (Cordis Corporation), 55.2% (32/58) 
of the patients were identified to have a type II endoleak 
at 1-month follow-up.1 The number fell to 38.8% (19/49) 
at 2 years, one of which was newly identified between the 
1- and 2-year time points. The volume of the endoleaks 
rarely exceeded 5 cc (2%), with more than 50% of the type 
II endoleaks being < 1 cc, as measured by core laboratory. 
Within the first 2 years of follow-up, none of the endoleaks 
required a reintervention.

Apart from the involvement of the core laboratory and 
independent clinical events committee in the identify-
ing of endoleak type during the INNOVATION Trial, the 
potential cause for a higher type II endoleak detection 

rate could be related to the use of newer, higher-resolu-
tion CT imaging in this more recent study. 

In this regard, the frequency of type II endoleaks in the 
recent TriVascular Ovation® trial was 34.3% (49/143; 95% 
CI, 26.5%–42.7%)2, a rate that overlaps the observed point 
estimate of 41.5% (95% CI, 28%–56%) in the INNOVATION 
Trial. Additionally, there is the speculation that patients with 
complex and diseased anatomy, defined as narrow, tortuous, 
and/or calcified access vessels, might have developed more 
extensive collateral arterial flow and as such, could be more 
prone to type II endoleaks. In any event, it is unlikely that the 
higher incidence of type II endoleaks as seen in this study is 
either device- or procedure-related. 

1.  Torsello G, Scheinert D, Brunkwall JS, et al. Safety and effectiveness of the INCRAFT AAA Stent Graft for 
endovascular repair of abdominal aortic aneurysms. J Vasc Surg. 2014 July 19.  [Epub ahead of print]
2.  Mehta M, Valdes FE, Nolte T, et al. One-year outcomes from an international study of the Ovation Abdomi-
nal Stent Graft System for endovascular aneurysm repair. J Vasc Surg. 2014;59:65-73 e1-3.

EXPERIENCE WITH THE INCRAFT® AAA STENT GRAFT SYSTEM

Figure 3.  Type II endoleak via the inferior mesenteric artery. Figure 4.  Type II endoleak via the inferior mesenteric artery.
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20% of early type II endoleaks persist and account for 
rupture or secondary interventions.13,14

DEFINING TYPE II ENDOLEAKS
There are different types of type II endoleaks, with differ-

ent complications. Not all of them are benign. Persistent 
endoleaks are defined by the absence of resolution after 
6 months. Recurrent type II endoleaks correspond to the 
onset of a new endoleak from the same origin, indepen-
dent of the resolution of the first one, regardless of delay 
between the two. A recent analysis of more than 750 
patients during 15 years at Henri Mondor Hospital (Créteil, 
France) emphasized the seriousness of this complication. 
Incidence of type II endoleaks was 28.7%. Factors related to 
the onset of type II endoleaks included larger-sized aneu-
rysms, older patients, female gender, and lumbar artery 
patency. Existence of a type II endoleak, regardless of its 
type, was associated with a higher rate of complications 
compared to patients without endoleak. Two main com-
plications were related to type II endoleak: aneurysm sac 
enlargement (40.3% vs 16.8% for patients without endole-
ak; P < .001); and reintervention (14.9% vs. 6.6%; P < .002).8 

Concerning the type of leak, persistent type II endoleak 
was associated with aneurysm sac enlargement (P < .001). 
Recurrent type II endoleaks were associated with higher 
reintervention rates, conversion to open repair, and sac 
enlargement (P < .05). These data are confirmed by mul-
tivariate analysis showing that persistent (HR 3.16; 95% CI, 
2.55%–6.03%; P < .001) and recurrent type II endoleaks 
(HR 1.88; 95% CI, 1.18%–3.01%; P = .008) were signifi-
cantly predictive of sac growth.8 These data confirm that 
type II endoleaks are not benign and can deeply impact 
or even jeopardize outcomes after EVAR, with life-threat-
ening complications. The data also support close follow-
up with adequate imaging to detect and treat type II 
endoleaks in a timely manner. These data are supported 
by a recent long-term cohort study published by Zhou 
et al. This review states that delayed type II endoleaks 
(appearing < 12 months after EVAR implantation) are 
common, occurring in 41% of patients. These delayed 
endoleaks are significantly associated with aneurysm sac 
enlargement.15

 Nevertheless, pure type II endoleak doesn’t seem to 
increase the risk of rupture. Actually, ruptured AAA after 
EVAR with type II endoleak appears to be rare, occurring in 
less than 1% of cases in the EuroSTAR registry. Importantly, 
one third of ruptures occur without sac growth.12

The timing of treatment for type II endoleaks varies 
among studies, but indications such as aneurysm sac 
growth > 5 mm or endoleaks persisting > 6 months are 
well-accepted.14,16

TREATMENT
There are a wide variety of strategies available for 

treating type II endoleaks. These include transarte-

rial embolization, gaining access through branches 
of the hypogastric arteries for lumbar endoleaks, or 
through branches of the superior mesenteric arteries 
for endoleaks originating from the inferior mesenteric 
arteries. Translumbar embolization of the sac and its 
feeding branches has also been employed with success, 
as has open or laparoscopic ligation of inflow arteries. 
Occasionally, open surgical reinterventions with aneu-
rysm sac placation or open conversions are necessary.

CONCLUSION 
In summary, type II endoleak after EVAR is a com-

monly encountered finding. While the frequency of 
aneurysm sac regression is lower in the presence of a 
type II endoleak, the vast majority of such leaks are of 
no clinical consequence to the patient. Occasionally, 
however, type II endoleaks can be associated with sac 
enlargement or symptoms, and in these cases, treatment 
with transarterial embolization or other reinterventions 
are indicated.  n
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