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Open conversion for refractory type Il endoleaks.

Is it the best way?
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Abstract

Introduction: Type Il endoleaks occur frequently fol-
lowing Endovascular Aortic Repair (EVAR), which, in most
cases, does not require any treatment. However, managing
persistent endoleaks that enlarge the aneurysm sac can be
challenging and may require less invasive measures (endo-
vascular interventions). Open Conversions (OCs) are well
described in the literature but are invasive and negate the
advantages of EVAR.

Case presentation: A 70-year-old male patient, with mul-
tiple but stable medical comorbidities, had CT evidence of
an expanding aneurysm over several years >7.0 cm without
a clear source of endoleak. Transarterial embolization failed,
which is common. Newer techniques, such as transcaval or
translumbar embolizations, have shown promise; however,
experience and specialized equipment are less widespread
among vascular surgeons. We eventually shifted to an OC
and identified, ligated, or oversewed multiple vessels feed-
ing into the aneurysm sac. The patient recovered without
major complications but underwent ventral hernia repair a
year after the procedure. Follow-up imaging for the first two
years has shown sac size regression and stability, and this
approach has been practical.

Discussion/Conclusion: He may have benefited from
newer techniques, but we could not offer him in our private
practice or community. Some studies have shown that con-
temporary approaches are superior to conventional ones.
This case aimed to spark conversation among the vascular
surgical community regarding whether more ubiquitous
training for these techniques is needed.

Introduction

Endovascular Aneurysm Repair (EVAR) has been the modal-
ity of choice for elective Abdominal Aortic Aneurysms (AAA)
for over 30 years [1] owing to its shorter operating length, de-
creased length of stay, invasive nature compared to Open Sur-
gical Repair (OSR), physician and patient preference [2-7], and
immediate morbidity and mortality benefits [3]. However, Type
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Il Endoleaks (T2Es), defined as retrograde collateral blood flow
into the aneurysm sac from the lumbar or Inferior Mesenteric
Artery (IMA), are a common complication, occurring in 16%-
50% of EVARs [2,8]. The course of T2Es varies significantly, and
many resolve spontaneously. Others persist but do not cause
significant sac enlargement, whereas others continue to grow
with or without intervention. While many retrospective stud-
ies have been conducted in the last 30 years in larger institu-
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tions and academic centers in the United States and Europe, the
consensus on treating persistent T2Es with increasing sac size
varies, especially among community-based vascular surgeons.
However, there is now a consensus regarding the treatment of
all type Il endoleaks when sac enlargement exceeds 5 mm in a
6-month interval [4]. It is common to attempt to resolve them
with minimally invasive measures initially and to reserve sur-
gical conversion in refractory cases when the aneurysm grows
too large, becomes symptomatic, and there is an unacceptable
risk of rupture. Newer techniques, such as transcaval or trans-
lumbar embolization, have shown promising results. However,
standardized training in fellowship programs has been develop-
ing slowly. Herein, we present a case in which standard tran-
sarterial embolization failed. Without other techniques at our
disposal, we provided the patient with the option of another
attempt at the transarterial approach or open conversion. He
opted for the latter but may have benefited from a newer endo-
vascular approach.

Case presentation

A 70-year-old male with several comorbidities (stable essen-
tial hypertension, dyslipidemia on chronic statin therapy, CKD
Ill, GERD, COPD with pulmonary blebs, and a history of spon-
taneous pneumothorax) presented to the vascular clinic for a
routine follow-up visit for an enlarging AAA despite a previous
EVAR. He initially underwent EVAR with bilateral accessory re-
nal artery embolizations for a 5.8 cm AAA on 12/01/2016. Ac-
cessory renal embolization was performed due to the large size
(>4 mm) of the arteries. A small, delayed type Il endoleak was
observed and presumed to be retrograde flow from the lumbar
arteries. The endoleak continued to be present on subsequent
CT angiography over the next two years, but with a minimal
increase in sac size (6.0 cm). Although the patient remained
asymptomatic, there was sufficient concern he was still at an
unsatisfactory risk of sac rupture, and a decision was made to
perform direct angiography and coil embolization of the lumbar
arteries and aneurysm sac. However, these treatments are not
always curative in nature. The patient was monitored bi-annu-
ally with US and non-contrast CT because of concerns regard-
ing contrast nephropathy. There continued to be progressive
growth of the aneurysm sac on this imaging until it reached 7.0
cm in April 2021 (1.2 cm change over 4.5 years) and was con-
firmed on CTA, where there appeared to be a small endoleak
from the IMA. At this point, the patient was given the option
of an angiogram with coil embolization of the IMA vs. open ex-
ploration of the AAA sac with ligation of the bleeding source
and possible graft explantation, and chose the latter. Other ap-
proaches were not used in our toolkit and were not offered.
Surgery was performed shortly after using the transperitoneal
approach because of the surgeon’s preference without a sig-
nificant issue. The aorta and iliac vessels were dissected, and
the loops were placed in preparation for sacotomy. However,
there was no pulsation of the aneurysm; therefore, the aorta
was not clamped before the incision into the sac. After a sig-
nificant amount of thrombus was removed, vigorous bleeding
was noted from the IMA and the left accessory renal artery, and
each was ligated with a 2-0 silk oversewn suture.

Additionally, bleeding from the lumbar artery was observed,
although to a much lesser degree, it was still oversewn. No
further bleeding was noted prior to sac closure, and the endo-
graft did not appear to have any structural or functional issues.
Hemostatic agents were placed, and the sac was closed water-
tight with a Prolene suture in a running-locked fashion.

The patient did well after the surgery and was discharged on
POD 5. He developed a ventral hernia that required a mesh one
year after the procedure. He has complied with follow-up and
had a post-op CTA at four months, which showed sac regression
to 6.0 cm and no endoleak, and most recently, an abdominal
US (8/2023) with a sac size down to 5.3 cm again with no sono-
graphic evidence of further endoleak.

Figure 1: Clinical image.

Discussion

T2Es are an unavoidable problem after EVAR. Many patients
do not require interventions; however, this is not always the
case. However, consensus on the treatment of persistent leaks
with an enlarged aneurysm sac remains unclear. Furthermore,
newer minimally invasive techniques, such as the transcaval or
translumbar approaches, have shown promising results in small
case studies and systematic reviews but are less impressive in
others [9-16].

In our patient, transarterial embolization was attempted
but ultimately failed, and we did not initially push for other
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interventions. However, our patient became concerned with
the aneurysm’s increasing size to approximately 1 cm over two
years after embolization. The patient was given the option of
another transarterial embolization attempt or open conversion,
which he preferred to undergo. In part, his decision was made
because he wanted a procedure that he was assured would be
definitive and had become tired of the imaging and surveillance
processes. Other procedures, such as the transcaval and trans-
lumbar approaches, may have been better follow-up approach-
es because of their less invasive nature and high success rates
[16-18]. However, anatomical considerations, specialized equip-
ment, and training in these techniques are needed and are re-
served for academic or larger institutions. The industry has be-
gun to offer specialized courses to learn these procedures but at
the physician’s time and expense. If these treatments continue
to be useful in managing T2Es, the vascular surgical commu-
nity should emphasize exposure and instruction earlier in their
training.

Although our patient has performed well with his treatment,
our eventual open conversion negates the advantages of EVAR.
While there is no clear consensus on the modality of choice in
these situations, much of the literature suggests that attempt-
ing at least one transarterial intervention before considering
others is prudent [19,20]. If this fails, which is not uncommon,
safer, and minimally invasive (endovascular) options with ad-
equate success rates would benefit vascular surgeons.

Conclusion

Given the current technology available, T2Es that require in-
tervention due to an enlarged sac size will continue to be an
issue, given the frequency of EVAR. Many techniques are avail-
able and well described in the literature, with newer approach-
es such as transcaval and translumbar, as viable alternatives to
transarterial or open repair. Although OC, as shown in our case,
remains reliable and definitive, effective endovascular solutions
are the preferred approach under many circumstances. Howev-
er, more structured training and experience are needed during
fellowships and for practicing vascular surgeons.
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