Post-EVAR Surveillance
Considerations

Evaluating and stratifying risks based on currently available data.

BY FREDERICO BASTOS GONCALVES, MD, PHD

he problem of life-long surveillance after
endovascular aneurysm repair (EVAR) is well
recognized by physicians: it is troublesome for
patients, requires significant resources, and
may be associated with harm due to the risk of poten-
tially unnecessary interventions, repeated exposure
to radiation, and contrast nephrotoxicity. As EVAR
becomes the preferred modality for abdominal aortic
aneurysm (AAA) repair worldwide, health care provid-
ers can easily become overloaded by yearly routine
examinations. For example, if a high-volume center
performs 100 primary procedures every year, with
the consideration that patients will survive a mean of
8 years after EVAR (probably an underestimation in
most countries), the hospital will have to perform 800
CTA or duplex ultrasound (DUS) examinations per
year—that'’s about 3.5 examinations every working day!
Generally, this means a similar number of outpatient
visits for the sole purpose of trying to identify and offer
treatment for potential problems before they become
clinically evident. The need to identify patients at low
risk of complications and simplify their surveillance is
obviously desirable.

CURRENT SURVEILLANCE PROTOCOLS AND
PITFALLS

The need to identify and treat the potentially life-
threatening situations that can develop after EVAR
is not questionable; the devastating consequences of
untreated type | or lll endoleaks are evident. However,
there is no consensus on how to best identify these
before symptoms occur.

When using the recommendations of current guide-
lines,"? a number of examinations are required to
detect complications that prompt treatment. Even
when more restrictive imaging protocols are adopted,
a significant number of secondary interventions still
result from the presence of symptoms and not as a
consequence of findings on CTA or DUS. Dias et al sug-
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gested that only 9% of patients actually benefited from
yearly CTAs, as that was the number of patients who
underwent secondary interventions based on asymp-
tomatic imaging findings.? Similarly, Nordon et al found
that roughly 90% of patients who underwent EVAR do
not benefit from their imaging follow-up at all.* The
challenging part is to identify those 10% that do.

The difficulty or unwillingness to apply the recom-
mended surveillance strategies is well expressed in a
publication by Schanzer et al, revealing that half of
20,000 Medicare beneficiaries treated by EVAR were
lost to imaging follow-up at 5 years.> Reducing the
burden of imaging surveillance may help resolve this
serious failure to comply with current guidelines. To
further complicate things, Garg et al suggested that
deviation from the Society for Vascular Surgery guide-
lines for post-EVAR imaging was not associated with
worse outcomes.® Along the same lines, Leurs et al
compared patients included in the EUROSTAR registry
who underwent complete surveillance with patients
who had incomplete surveillance and found that the
first group had higher mortality despite undergoing

Criteria for individualized surveillance after EVAR
(first 5 years)

Dual-phase CTA
at 30 days

| |

Seal > 10mm & |
no endoleak

CTA at 5 years

Seal < 10mm or
endoleak*

Yearly CTA/DUS

* Secondary intervention for type | or lll endoleaks

Figure 1. Possible strategy for surveillance after EVAR, based
on individual risk of complications within the first 5 years.




Seal

Center Lumen Line

No Seal

Figure 2. Method for measuring seal length on a CTA using
center lumen line reconstruction.

more imaging.” The subject of potential harm and qual-
ity of life deterioration resulting from interventions per-
formed as a result of postoperative surveillance is not
well explored and deserves attention.

Uncertainty regarding the ideal follow-up strategy
after EVAR has led to great discrepancy in protocols.
The inefficacy of recommended surveillance regimens
has legitimized physicians adapting various strategies,
such as yearly noncontrast CTs only, DUS only, ultra-
sound diameter measurements only, and examinations
every 2 or 3 years. Objectively, there is no consensus or
quality evidence to support any given strategy.

CTA, DUS, OR BOTH?

Both CTA and DUS have been shown to be suf-
ficiently accurate in the early detection of potentially
threatening conditions that could ultimately lead to
postimplantation rupture or graft occlusion. In many
cases, the choice is made according to local logistics
and experience. CTA-based regimens obviously include
the need for contrast administration and high radiation
dosages. The former is a serious limitation for patients
with impaired renal function due to contrast agent
nephrotoxicity. Repeated radiation exposure may have
carcinogenic effects in the long term, which has again
come into discussion following the late results of the
Endovascular Aneurysm Repair Trial 1 (EVAR 1).8

DUS may be a good alternative, as it has shown reli-
able and reproducible results in expert hands, especially
when microbubble contrast agents are used.” However,
the technology is user-dependent and requires good-
quality equipment. Therefore, it is unclear if results
published by expert centers are generalizable. Also, DUS
only allows for visualization of already existing endole-
aks, and therefore, it is not useful in the assessment
of progressively shorter sealing zones. Consequently,

preemptive treatment before endoleaks develop is
not possible, which means that the patient needs to
be exposed to the risk of rupture before treatment is
offered. Last, DUS may be more time consuming and
costs may exceed those of CTA, depending on local
settings. Frequently, a combination of both CTA and
DUS is used. This may be a good alternative, but there
is no evidence to support this strategy, and one must
acknowledge that measurements are not comparable
between the two techniques, making AAA sac dynam-
ics harder to determine.

IS THERE ENOUGH EVIDENCE TO
IMPLEMENT A TAILORED APPROACH TO
SURVEILLANCE?

Gradually, our understanding of risk factors and
predictors of late complications has improved. A key
element to defining individual risk is the analysis of
the postoperative CTA. This analysis allows physicians
to determine how effective treatment actually was, as
opposed to the potential effectiveness given by the pre-
operative anatomy. Sternbergh et al published a study
based on data from the pivotal continued access US
Zenith multicenter trial, which included 739 patients.”®
The authors found that absence of endoleak on the
first postoperative CTA was a strong predictor of free-
dom from aneurysm-related morbidity at 5 years (83%
vs 56%). Another study by Gill et al found a sixfold risk
increase in patients with early endoleaks, based on the
presence or absence of endoleak on the first CTA."

We have published a study with similar findings,
adding seal zone analysis using center lumen line recon-
structions.’ Of the 131 patients included, 62 were
considered low risk based on the absence of endoleak
and sufficient proximal and distal seal. In that group,
only one aneurysm-related adverse event occurred
(a rupture due to infection in a patient with normal
CTA results a few months before) compared to 19% of
patients in the high-risk group. We estimated that for
each diagnosis, 82 imaging examinations were neces-
sary in the low-risk group, and eight were needed in the
high-risk group. Based on this, we proposed a stratified
follow-up regimen (Figure 1). Although large-scale con-
firmation of this concept is required, we firmly believe
that when sufficient effective proximal and distal seal
is achieved in the primary procedure, direct (type |
or lll) endoleaks and migration are exceedingly rare.
Effective seal can be measured using center lumen line
axial reconstructions (Figure 2). However, the presence
of effective seal may not prevent complications in the
long term (> 5 years) due to late degeneration of the
aortic wall.
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Another study by Troutman et al reported on 410
patients followed with DUS alone.” In line with the
previous observations using CTA as a discriminator, the
authors suggest that a “negative” 30-day DUS exami-
nation (no endoleak or graft limb stenosis) is highly
predictive of the need for secondary intervention. In
that study, only 2% of patients at low risk eventually
required treatment during the first 3 years after EVAR,
compared to 25% of patients with abnormal findings.

We also investigated whether early AAA sac dynam-
ics could be used as a predictor for subsequent compli-
cations and found that patients with significant shrink-
age (= 5 mm) 1 year after EVAR had a much greater
likelihood of uneventful follow-up out to 5 years." This
may add to a tailored approach in which patients with
early shrinkage do not require routine imaging for a
reasonable period of time.

These data suggest that early risk stratification may
significantly reduce the need for routine imaging for
patients at lower risk for at least the first few years after
EVAR. However, to date, there is no good-quality evi-
dence to support stratification of follow-up because no
prospective comparison has been made. Efforts to pro-
duce such evidence should focus on freedom from sec-
ondary intervention, AAA-related mortality, and post-
implantation rupture as endpoints. Due to the relative
rarity of events, evolving technology, and long period
of follow-up necessary before results become evident,
such a task is challenging and may not be achievable.

SURVEILLANCE FOR LATE SURVIVORS

Recent data from EVAR 1 have emerged, casting new
doubts over the long-term durability of this treatment
modality.® Even for patients at very low risk of compli-
cations in the first few years after EVAR, it is possible
that further degeneration of the aortic wall or material
fatigue (or both) may result in repressurization of the
aneurysm.” Anecdotal reports claim that this may be
especially concerning in patients with effective AAA
exclusion for many years, as the aortic aneurysm wall
becomes more fragile and prone to rupture if exposed
to arterial blood pressure again. Therefore, and in the
absence of a solid understanding of late outcomes after
EVAR, it is of utmost importance to continue (and pos-
sibly reinforce) imaging surveillance in the longer term
(= 5 years).

CONCLUSION

There is no high-quality evidence to support sim-
plification or stratification of surveillance after EVAR.
However, there is sufficient evidence suggesting that
the presence of endoleak and insufficient seal on the
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first postoperative examination and the absence of
shrinkage at 1 year are strong predictors of risk. Patients
with these findings require more intensive imaging,
whereas the remaining patients may not benefit from
routine examinations. However, in the long term,

even low-risk patients may be susceptible to rupture.
Consequently, late surveillance remains determinant for
lasting success after EVAR. B
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