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Abstract Endovascular aneurysm repair (EVAR) is first-
choice treatment for many patients with abdominal aortic
aneurysms. Complications unique to endovascular treat-
ment include endoleak and endotension, which can even-
tually lead to rupture. We present two cases of late aortic
rupture after EVAR, where both patients had recent pre-
ceding catheter-directed thrombolysis with urokinase for
acute limb ischemia. These cases suggest a relation
between thrombolytic therapy and aortic rupture after
EVAR, and we should therefore be aware of this possible
complication.

Keywords EVAR - Endotension - Urokinase -
Endoleak - AAA

Introduction

Endovascular aneurysm repair (EVAR) plays a key role in
the treatment of abdominal aortic aneurysms (AAA). Since
its introduction by Parodi et al. [1] in 1991 EVAR has been
extensively studied and compared to open surgical repair
[2]. These studies conclude that short-term mortality favors
EVAR; however, re-intervention rates are believed to be
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higher in the EVAR group. A reason for re-intervention
could be any type of endoleak or in rarer cases endoten-
sion. Distinction of these types of complications is often
hard, especially between type 3, 4 and endotension. White
et al. [3] defined endotension as persistent or recurrent
pressurization of an aneurysm sac after EVAR, without
evidence of endoleak. Consequently, there is, usually slow,
continued growth of the aneurysm sac [4]. Despite some-
times being classified as type V endoleak, this term should
be avoided as it is in fact not an endoleak.

One recently published case described a patient devel-
oping acute endotension after repeated treatment with
catheter-directed thrombolytic therapy because of an
occluded iliac graft limb [5]. Rupture did not occur and
was therefore treated conservatively. To our knowledge
rupture of the aneurysm sac after catheter-directed throm-
bolytic therapy in patients after EVAR has not been
described before, which is why we present two cases: First
case is a type 3 endoleak, while the second case involves
the phenomenon endotension.

Case Presentation
Case 1

In January 2012, a 65-year-old male presented at the
emergency department with a cold and painful left lower
leg. Two years prior, an EVAR (Zenith low profile, Cook
Medical inc, Bloomington, USA) had been performed for
an infrarenal AAA. Further medical history was unre-
markable. Contrast-enhanced computed tomography
(CECT) revealed occlusion of the left iliac leg graft, with
an otherwise normal aspect of the stent graft and aneurysm
sac. Consequently, he was set up for catheter-directed
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urokinase treatment (Cragg-McNamara, Covidien, Mans-
field, Massachusetts) with a bolus of 250.000 IE urokinase
and continuous infusion at 50.000 IE/h for 24 h. Repeating
angiography the next day showed a patent left iliac leg
graft; however, endoleak was suspected, presumably a type
3 considering the contrast extravasation at the level of the
flow divider (Fig. 1A). This was supported by CECT.
There was no relevant growth of the aneurysm sac and no
sign of rupture. Close follow-up was proposed: Four days
later, laboratory results showed marked decrease of Hb
from 6.0 mmol/l to 4.5 mmol/l. CECT was repeated, which
showed no more sign of endoleak, but instead revealed a
contained rupture (Fig. 1B). Treatment was necessary and
resulted in open surgical repair involving removal of the
aortic stent graft.

Case 2

Since 2002, a 76-year-old female with a history of hyper-
tension and peripheral artery disease was followed up for
an AAA and bilateral popliteal aneurysms. The right
popliteal aneurysm was thrombosed and stable; however,
the left popliteal aneurysm required surgical repair with a
venous interponate in 2004. In 2007, the AAA surpassed
the 5-cm threshold and underwent elective EVAR using an
Excluder stent graft (Excluder, W.L. Gore & Associates
inc., Flagstaff, USA). The procedure was uncomplicated,
and shrinkage of the aneurysm sac was obtained during
routine follow-up in the years thereafter until no measur-
able sac remained.

In July 2015, she presented at the emergency department
with a cold and painful left foot, increasing over the past
2 weeks. CECT and subsequent angiogram confirmed an
occluded anterior tibial artery (ATA); hence, catheter-di-
rected thrombolytic therapy was initiated conform protocol
similar to case 1. Repeat angiogram the next day showed

Fig. 1 Case 1; A angiography
after urokinase treatment for
acute limb ischemia shows a
patent graft. Notice the
endoleak on the left side close
to the flow divider (black
arrow). B CECT in arterial
phase 4 days after angiography
shows no sign of endoleak.
However, there is a contained
rupture. Notice the disruption of
the intimal calcification of the
left dorsal aspect of the
aneurysm sac with adjacent
retroperitoneal stranding (white
arrow)

revascularization of the ATA. Symptoms reduced accord-
ingly, and recovery was uneventful. Therefore, she was
discharged on the fourth day after admission.

However, the next day she returned to the emergency
department with increasing abdominal discomfort in the
left lower quadrant. She was hemodynamically stable.
Blood pressure was 185/92 mmHg with a pulse of 89 bpm.
On palpation there was abdominal tenderness. The left
groin area and left foot were unremarkable, both with
strong pulsations. Laboratory results showed a hemoglobin
(Hb) level of 5.7 mmol/l, hematocrit (Ht) of 0.27 and mean
cell volume (MCV) of 89.

CECT in arterial and venous phase demonstrated a
patent aortic stent graft, but with an aneurysm sac of
65 mm in diameter (Fig. 2A), whereas the CT 5 days prior
showed no measurable aortic sac (Fig. 2B). Furthermore,
retroperitoneal fat stranding and hematoma signaled rup-
ture (Fig. 2A). There was no endoleak on CT, nor did the
stent graft change in (mechanical) configuration. Based on
clinical and radiologic findings, endotension with con-
tained aortic aneurysm rupture was suggested.

Endovascular graft relining, an accepted treatment for
endotension [6], was proposed. After gaining access
through both common femoral arteries, an angiogram was
performed, which confirmed the absence of any clear
endoleak. A 23 mm x 3.3 cm Excluder aortic extender
(Excluder, W.L. Gore & Associates inc., Flagstaff, USA)
was placed directly below the lowest renal artery. Next,
both iliac limb Excluder stent grafts, a 20 mm x 13.5 cm
and 18 mm x 13.5 cm, were placed in the cuff and
deployed, thereby completely covering the old stent graft.
Completion angiogram after post-dilatation with a non-
compliant balloon showed no endoleak or occlusion. Both
access points were closed with closure devices (Prostar XL,
Abott, [llinois, USA). A few days after, she was discharged
in good health. Follow-up CT after 3 weeks showed
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Fig. 2 Case 2; A CECT displays an enlarged aneurysm sac around
the stent graft measuring 65 mm in AP diameter. Notice the
retroperitoneal stranding on the left side indicating rupture of the

marked decrease in size of the aneurysm sac, measuring
57 mm in diameter. Seven months after treatment, CT
showed no measurable aneurysm sac.

Discussion

EVAR plays a major role in the treatment of AAA, but also
introduces complications unique to EVAR compared to
open surgical alternatives. These complications include
endoleak and endotension [2, 3]. The pathology of endo-
leaks is quite well described, and improvement in the new
age endovascular aortic stent grafts results in a lower
incidence of the complication. Endotension is a rare and
late complication of EVAR, defined as increased intrasac
pressure without evidence of endoleak [3]. Though not
diagnostic, on CECT this translates into growth of the
aneurysm sac without signs of endoleak. In the literature
endoleak has been described masquerading as endotension,
where no contrast leakage is seen on CT, however, present
at surgery [7].

The exact etiology of endotension remains unknown.
Numerous causes of increased intrasac pressure have been
hypothesized [4]. Pressure is assumed to develop within the
sac, e.g., in infection or hygroma, or is transmitted to the
aneurysm sac either through thrombus around the ends of
the graft, through the graft wall or from branch vessels. In
particular grafts with increased permeability, for instance,
the original permeable Gore Excluder devices are prone to
develop endotension [8]. It is believed that this high per-
meability leads to microleaks, transudation or exudation
and eventually to aortic sac expansion and rupture.

One previous case report described a possible relation
between catheter-directed thrombolysis and endotension.
A Cook Zenith Flex was used as stent graft and

aneurysm. B Five days before rupture, CECT remarkably shows no
measurable aneurysm sac around the stent graft, despite being at
comparable anatomical height

recombinant tissue plasminogen activating factor (r-tPA)
as thrombolytic agent to treat an occluded iliac limb [5].
The aneurysm sac grew from 54 to 66 mm without signs of
rupture and thus was successfully treated conservatively.
The authors proposed that thrombolytic agents contribute
in an increased graft porosity.

In our second case a late low-permeability Excluder
device was used for EVAR in 2007. This type device was
manufactured and proven successful to prevent
microleakage leading to endotension [9]. Moreover,
thrombolysis was directed at the ATA. Nonetheless our
patient developed endotension with extremely rapid sac
enlargement, growing from no measurable sac to 65 mm in
5 days, which is unusually rapid for endotension.

This second case supports the presumed relation
between thrombolysis and endotension, while our first case
shows that also endoleak could result from thrombolytic
treatment. However, this case is less understood with the
theory of increased graft porosity, since instead of
endotension there was a rather large endoleak. Neverthe-
less, in both cases thrombolytic therapy led to rupture,
which in this context has not been described before.

Treatment was necessary in both cases. Open surgery
and endovascular graft relining are the most common
options [6, 10]. In uncomplicated endotension direct sac
aspiration may well be a feasible option [10]. Relining has
successfully been used to treat endoleak and endotension
and even graft tears [6]. However, no comparative study
has been performed between open surgery and relining;
hence, the treatment of choice remains debatable.

This report does not imply that thrombolytic agents
should be avoided when an endovascular aortic stent graft
is present; however, surgeons and interventional radiolo-
gists should be aware of this rare complication and possi-
bilities in treatment. When a patient develops abdominal
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pain after thrombolytic therapy, further assessment with
CT is advised. In case of an aortic aneurysm rupture fol-
lowing endoleak or endotension, relining is among other
treatment options. However, comparative studies between
open surgery and endovascular treatment are necessary to
determine mainstay treatment.
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