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How frequent is sac enlargement after EVAR?

Vascular Medicine

Predictors of Abdominal Aortic Aneurysm Sac Enlargement
After Endovascular Repair

Andres Schanzer, MD; Roy K. Greenberg, MD; Nathanael Hevelone, MPH; William P. Robinson, MD;
Mohammad H. Eslami, MD; Robert J. Goldberg, PhD; Louis Messina, MD

Background—The majority of infrarenal abdominal aortic aneurysm (AAA) repairs in the United States are performed
with endovascular methods. Baseline aortoiliac arterial anatomic characteristics are fundamental criteria for appropriate
patient selection for endovascular aortic repair (EVAR) and key determinants of long-term success. We evaluated
compliance with anatomic guidelines for EVAR and the relationship between baseline aortoiliac arterial anatomy and
post-EVAR AAA sac enlargement.

Methods and Results—Patients with pre-EVAR and at least 1 post-EVAR computed tomography scan were identified from
the M2S, Inc. imaging database (1999 to 2008). Preoperative baseline aortoiliac anatomic characteristics were reviewed
for each patient. Data relating to the specific AAA endovascular device implanted were not available. Therefore,
morphological measurements were compared with the most liberal and the most conservative published anatomic
guidelines as stated in each manufacturer’s instructions for use. The primary study outcome was post-EVAR AAA sac
enlargement (!5-mm diameter increase). In 10 228 patients undergoing EVAR, 59% had a maximum AAA diameter
below the 55-mm threshold at which intervention is recommended over surveillance. Only 42% of patients had anatomy
that met the most conservative definition of device instructions for use; 69% met the most liberal definition of device
instructions for use. The 5-year post-EVAR rate of AAA sac enlargement was 41%. Independent predictors of AAA sac
enlargement included endoleak, age !80 years, aortic neck diameter !28 mm, aortic neck angle !60°, and common
iliac artery diameter !20 mm.

Conclusion—In this multicenter observational study, compliance with EVAR device guidelines was low and post-EVAR aneurysm
sac enlargement was high, raising concern for long-term risk of aneurysm rupture. (Circulation. 2011;123:2848-2855.)
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The elective management of abdominal aortic aneurysms
(AAAs) has traditionally depended on open surgical aneu-

rysm repair.1,2 However, recent developments in catheter-based
endovascular techniques have led to a substantial increase in the
proportion of AAAs managed electively with endovascular
aortic aneurysm repair (EVAR). In 2006, 21 725 EVAR proce-
dures were performed in the United States, exceeding for the
first time the number of open surgical AAA repairs.3

Editorial see p 2782
Clinical Perspective on p 2855

The regulatory approval of EVAR devices in the United
States requires manufacturers to measure technical factors
such as fixation strength, sealing ability, and delivery accu-
racy in the laboratory. On the basis of these preclinical
engineering assessments and clinical study results, specific
anatomic characteristics (including aortic neck diameter,
aortic neck length, aortic neck angle, and iliac artery mor-

phology) are recommended to guide patient selection for
EVAR. These instructions for use (IFU) are published and
packaged with each device used in the United States.

Clinical trials for regulatory approval and postmarketing
analyses, as well as randomized, controlled trials that com-
pared EVAR with open AAA repair, have evaluated various
clinical outcomes in patients meeting the specific anatomic
requirements defined in the IFU.4–8 Several studies using
national databases have also reported on clinical outcomes
after EVAR; however, these studies lacked access to aortic
and iliac artery anatomic data and therefore were unable to
assess whether devices were used in accordance with pub-
lished IFU or whether adherence to IFU affected clinical
outcomes.3,9 Thus, the proportion of patients and the out-
comes of patients who undergo EVAR with anatomy outside
the device IFU are largely undocumented with respect to both
short- and long-term complications, with the exception of a
small number of single-center reports.10–12
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sac enlargement: 
41% at 5 years

predictors of sac enlargement:

1. neck diameter >28mm

2. Aortic neck angle 60 °
3. CIA diameter >20mm

4. age >80 years

--> endoleak



clinical impact of sac enlargement
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Aneurysm sac expansion is independently associated
with late mortality in patients treated with endovascular
aneurysm repair
Sarah E. Deery, MD, MPH,a Emel A. Ergul, MS,a Marc L. Schermerhorn, MD,b Jeffrey J. Siracuse, MD,c

Andres Schanzer, MD,d Philip P. Goodney, MD, MS,e Richard P. Cambria, MD,a and
Virendra I. Patel, MD, MPH,a for the Vascular Study Group of New England, Boston and Worcester, Mass;
and Lebanon, NH

ABSTRACT
Background: Patients undergoing endovascular aneurysm repair (EVAR) for abdominal aortic aneurysms can exhibit
variations in sac behavior ranging from complete regression to expansion. We evaluated the impact of sac behavior at
1-year follow-up on late survival.

Methods: We used the Vascular Study Group of New England (VSGNE) registry from 2003 to 2011 to identify EVAR pa-
tients with 1-year computed tomography follow-up. Aneurysm sac enlargement$5mm (sac expansion) and decrease$5
mm (sac regression) were defined per Society for Vascular Surgery guidelines. Predictors of change in sac diameter and
impact of sac behavior on long-term mortality were assessed by multivariable methods.

Results:Of 2437 patients who underwent EVAR, 1802 (74%) had complete 1-year follow-up data and were included in the
study. At 1 year, 162 (9%) experienced sac expansion, 709 (39%) had a stable sac, and 931 (52%) experienced sac regression.
Sac expansion was associated with preoperative renal insufficiency (odds ratio [OR], 3.4; 95% confidence interval [CI],
1.5-8.0; P < .01), urgent repair (OR, 2.7; 95% CI, 1.4-5.1; P < .01), hypogastric coverage (OR, 1.7; 95% CI, 1.1-2.7; P ¼ .02), and type
I/III (OR, 16.8; 95% CI, 7.3-39.0; P < .001) or type II (OR, 2.9; 95% CI, 2.0-4.3; P< .001) endoleak at follow-up, and sac expansion
was inversely associated with smoking (OR, 0.6; 95% CI, 0.4-0.96; P ¼ .03) and baseline aneurysm diameter (OR, 0.7; 95%
CI, 0.6-0.9; P < .001). Sac regression (vs expansion or stable sac) was associated with female gender (OR, 1.8; 95% CI, 1.4-2.4;
P < .001) and larger baseline aneurysm diameter (OR, 1.4; 95% CI, 1.2-1.5; P < .001) and inversely associated with type I/III
(OR, 0.2; 95% CI, 0.1-0.5; P < .01) or type II endoleak at follow-up (OR, 0.2; 95% CI, 0.2-0.3; P < .001). After risk-adjusted Cox
regression, sac expansion was independently associated with late mortality (hazard ratio, 1.5; 95% CI, 1.1-2.0; P ¼ .01), even
with adjustment for reinterventions and endoleak during follow-up. Sac regression was associated with lower late
mortality (hazard ratio, 0.6; 95% CI, 0.5-0.7; P < .001). Long-term survival was lower (log-rank, P < .001) in patients with sac
expansion (98% 1-year and 68% 5-year survival) compared with all others (99% 1-year and 83% 5-year survival).

Conclusions: These data suggest that an abdominal aortic aneurysm sac diameter increase of at least 5 mm at 1 year,
although infrequent, is independently associated with late mortality regardless of the presence or absence of endoleak
and warrants close observation and perhaps early intervention. (J Vasc Surg 2018;67:157-64.)

Since the introduction of endovascular aneurysm repair
(EVAR) by Juan Parodi in 1991,1 EVAR has become the
dominant approach to management of abdominal
aortic aneurysms (AAAs).2-4 Although there is a clear early
survival benefit of EVAR, randomized controlled trials
and large studies of Medicare beneficiaries show lower
late survival in EVAR patients compared with open

repair.5-8 Late complications from EVAR include a need
for reinterventions, conversion to open repair, and
rupture.
Many of the reinterventions after EVAR are performed

for endoleaks.6 Whereas type I and type III endoleaks
are generally considered to be procedural complications
that necessitate intervention, type II endoleaks have
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ABSTRACT
Background: Decision-making related to the care of patients with an abdominal aortic aneurysm (AAA) is complex.
Aneurysms present with varying risks of rupture, and patient-specific factors influence anticipated life expectancy,
operative risk, and need to intervene. Careful attention to the choice of operative strategy along with optimal treatment
of medical comorbidities is critical to achieving excellent outcomes. Moreover, appropriate postoperative surveillance is
necessary to minimize subsequent aneurysm-related death or morbidity.

Methods: The committee made specific practice recommendations using the Grading of Recommendations Assessment,
Development, and Evaluation system. Three systematic reviews were conducted to support this guideline. Two focused on
evaluating the best modalities and optimal frequency for surveillance after endovascular aneurysm repair (EVAR). A third
focused on identifying the best available evidence on the diagnosis and management of AAA. Specific areas of focus
included (1) general approach to the patient, (2) treatment of the patient with an AAA, (3) anesthetic considerations and
perioperative management, (4) postoperative and long-term management, and (5) cost and economic considerations.

Results: Along with providing guidance regarding the management of patients throughout the continuum of care, we
have revised a number of prior recommendations and addressed a number of newareas of significance. New guidelines are
provided for the surveillanceofpatientswith anAAA, including recommended surveillance imaging at 12-month intervals for
patientswith anAAAof 4.0 to 4.9 cm indiameter.We recommendendovascular repair as thepreferredmethodof treatment
for ruptured aneurysms. Incorporating knowledge gained through the Vascular Quality Initiative and other regional quality
collaboratives, we suggest that the Vascular Quality Initiative mortality risk score be used for mutual decision-making with
patients considering aneurysm repair. We also suggest that elective EVAR be limited to hospitals with a documented
mortality and conversion rate to open surgical repair of 2%or less and that performat least 10 EVAR cases each year. We also
suggest that elective open aneurysm repair be limited to hospitals with a documented mortality of 5% or less and that
perform at least 10 open aortic operations of any type each year. To encourage the development of effective systems of care
that would lead to improved outcomes for those patients undergoing emergent repair, we suggest a door-to-intervention
time of <90 minutes, based on a framework of 30-30-30 minutes, for the management of the patient with a ruptured
aneurysm.We recommend treatment of type I and III endoleaks aswell as of type II endoleakswith aneurysmexpansion but
recommend continued surveillance of type II endoleaks not associated with aneurysm expansion. Whereas antibiotic pro-
phylaxis is recommended for patients with an aortic prosthesis before any dental procedure involving the manipulation of
the gingival or periapical region of teeth or perforation of the oralmucosa, antibiotic prophylaxis is not recommendedbefore
respiratory tract procedures, gastrointestinal or genitourinary procedures, and dermatologic ormusculoskeletal procedures
unless the potential for infection exists or the patient is immunocompromised. Increased utilization of color duplex ultra-
sound is suggested for postoperative surveillance after EVAR in the absence of endoleak or aneurysm expansion.
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lCOMMENTARY l

What Are the Causes of Endotension?

Geoffrey H. White, MD

Department of Vascular Surgery, Royal Prince Alfred Hospital, University of
Sydney, Australia

Aneurysms treated with endovascular grafts
may continue to expand despite any demon-
strable evidence of persistent flow in the sac
(endoleak) or other complications.1,2 This phe-
nomenon is now widely referred to as endo-
tension.2–4 Pressure may remain high in the
excluded abdominal aortic aneurysm (AAA)
sac due to transmission through the wall of
the endograft, around its ends at the attach-
ment zones, or by accumulation of fluid with-
in the sac. It is also possible that an aneurysm
may enlarge under the influence of factors
other than pressure.

In this issue, Risberg et al.5 present 4 pa-
tients who developed endotension after AAA
repair (1 after conventional surgery and 3 af-
ter endografting). The authors describe find-
ing clear fluid within the aneurysm sac at
open exploration in the surgical patient and
by percutaneous aspiration in the other 3.
They propose an alternate mechanism for the
development of endotension in some cases:
the in situ accumulation of excess fluid
around the graft and eventual formation of a
hygroma. A possible primary mechanism of
hyperfibrinolysis within the sac thrombus is
proposed. The authors provide some impor-
tant observations and recordings of the pres-
sure characteristics within the aneurysm sac
of these patients, as well as interesting sero-
logical testing of the fluid. In contrast to pre-

Commentaries published in the Journal of Endovascular
Therapy reflect the opinions of the author(s) and do not
necessarily represent the views of the Journal or of the
INTERNATIONAL SOCIETY OF ENDOVASCULAR SPECIALISTS.
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vious reports, the pressures within the sac in
their patients were nonpulsatile and signifi-
cantly lower than the systemic blood pressure
(approximately half).

A hygroma is a cystic collection of serous
fluid, particularly proteinaceous or lymphatic
fluid (as in a cystic hygroma of the neck); sub-
dural hygroma is associated with subdural
hematoma, particularly when there is a
breach of the arachnoid layer, and is derived
from serous or cerebrospinal fluid.6

Risberg’s proposed mechanism for contin-
ued sac expansion by fluid accumulation
within the sac has been postulated previous-
ly,2,4,7 but their observations offer valuable
supportive evidence for these concepts. In ad-
dition, Risberg and colleagues provide a pos-
sible means of diagnosing this condition by
measuring the attenuation on CT scans,
which they found was significantly less in the
AAA sac than in the graft lumen in the pres-
ence of hygroma.

We found a combination of semiliquid and
gel-like fluid during surgical exploration in 4
patients with endotension, the main cause of
which appeared to be proximal seal by a rim
of thrombotic material that prevented flow
into the sac but continued to transmit pres-
sure.2 Since 3 of the 4 patients in the Risberg
report were treated by percutaneous needle
aspiration only, it is possible that a similar
mechanism for endotension may also have
been present. Their single case in which se-
rological changes were found within the sac
may, in fact, be secondary to pressure trans-
mission. If hyperfibrinolysis is a primary eti-
ological factor, one must ask what would pro-
voke this reaction in some patients and not in
others?

focus on endotension
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open decompression +/- banding

¤TECHNICAL NOTE ¤

Open Decompression, Proximal Banding, and Aneurysm
Sac Fenestration as an Alternative to Conversion in the
Management of Endotension After EVAR

Martin Mory, MD1; Jens-Rainer Allenberg, MD, PhD1; Hardy Schumacher, MD, PhD2;
Hendrik von Tengg-Kobligk, MD3; and Dittmar Böckler, MD, PhD1

1Department of Vascular and Endovascular Surgery, University of Heidelberg, Germany.
2Department of Vascular and Endovascular Surgery, Klinikum Hanau, Germany.
3Department of Radiology, German Cancer Research Center, Heidelberg, Germany.

¤ ¤
Purpose: To present a technique to treat endotension and avoid surgical conversion after
endovascular aneurysm repair (EVAR).
Technique: The surgical procedure is based on decompression, downsizing, and
fenestration of the aneurysm sac combined with proximal aortic neck banding and
transmural endograft fixation with sutures. Among 193 patients who underwent infrarenal
EVAR between October 2001 and October 2007, 3 (1.5%) patients developed endotension
without evidence of endoleak (increasing aneurysm diameter in 2 and a pulsating
aneurysm with unchanged diameter in the third). This technique was applied successfully
in uneventful procedures. Considerable shrinkage of the aneurysm sac has been observed
over a 13- to 31-month follow-up.
Conclusion: This open surgical procedure is a safe and effective treatment for endotension
and can avoid conversion. More experience is needed for definitive evaluation.

J Endovasc Ther 2008;15:449–452

Key words: abdominal aortic aneurysm, endovascular aneurysm repair, endotension,
endoleak, sac fenestration, conversion

¤ ¤

Endovascular aneurysm repair (EVAR) of
abdominal aortic aneurysm (AAA) has be-
come a promising, less invasive alternative to
open surgery,1 due in large part to its lower
30-day mortality.2 Although the rate of EVAR
has steadily increased,3 international pro-
spective randomized controlled studies have
failed to show a long-term advantage for
patients treated with EVAR.4

Major drawbacks of EVAR are postopera-
tive complications, such as endoleak and
endotension (Figure, A), resulting in higher
secondary intervention rates.1,3,4 Whereas

diagnosis and treatment of endoleak have
been well established over the last several
years, endotension and its management are
controversial topics.5–7 Different diagnostic
protocols and treatment approaches—open,
endovascular, and endoscopic—have been
discussed for the management of endoten-
sion.5–9

We present a surgical treatment for endo-
tension based on open decompression and
fenestration of the aneurysm sac, proximal
aortic neck banding, and transmural endo-
graft fixation.
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¤TECHNICAL NOTE ¤

Open Decompression, Proximal Banding, and Aneurysm
Sac Fenestration as an Alternative to Conversion in the
Management of Endotension After EVAR
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Hendrik von Tengg-Kobligk, MD3; and Dittmar Böckler, MD, PhD1
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¤ ¤
Purpose: To present a technique to treat endotension and avoid surgical conversion after
endovascular aneurysm repair (EVAR).
Technique: The surgical procedure is based on decompression, downsizing, and
fenestration of the aneurysm sac combined with proximal aortic neck banding and
transmural endograft fixation with sutures. Among 193 patients who underwent infrarenal
EVAR between October 2001 and October 2007, 3 (1.5%) patients developed endotension
without evidence of endoleak (increasing aneurysm diameter in 2 and a pulsating
aneurysm with unchanged diameter in the third). This technique was applied successfully
in uneventful procedures. Considerable shrinkage of the aneurysm sac has been observed
over a 13- to 31-month follow-up.
Conclusion: This open surgical procedure is a safe and effective treatment for endotension
and can avoid conversion. More experience is needed for definitive evaluation.
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Treatment of sac expansion after endovascular
aneurysm repair with obliterating
endoaneurysmorrhaphy and stent graft preservation
Pierre Maitrias, MD,a Adrien Kaladji, MD,b Didier Plissonnier, MD,c Sébastien Amiot, MD,d

Jean Sabatier, MD,e Marc Coggia, MD,f Jean-Luc Magne, MD,g and Thierry Reix, MD,a for the Association
Universitaire de Recherche en Chirurgie Vasculaire (AURC), Amiens, Rennes, Rouen, Valenciennes,
Boulogne-Billancourt, and Grenoble, France

Background: Persistent type II endoleaks (T2Ls) with sac enlargement after endovascular abdominal aortic aneurysm
repair are still of concern in view of the potential for rupture. Current treatments (embolization and stent graft [SG]
explantation) are associated with lack of efficacy or high perioperative morbidity and mortality. This study evaluated an
alternative technique that combines sacotomy, ligation of patent back-bleeding vessels, and SG preservation for T2L or
unspecified endoleak repair.
Methods: This multicenter study in France included 28 patients (27 men; median age, 78 years). Twenty-one patients
(75%) had a bifurcated SG (including 3 fenestrated SGs) and seven (25%) had an aortouni-iliac SG (2 for ruptured
aneurysm). Unsuccessful embolization had been performed in 10 patients (36%). Four patients (14%) presented sac
enlargement with no endoleak visible on computed tomography. The origin of the endoleak remained unspecified in three
patients 3 (11%). The median diameter of the aneurysmal sac was 78 mm (vs 55 mm at the time of endovascular
abdominal aortic aneurysm repair) after a median follow-up of 24 months.
Results: A transperitoneal approach was used in 21 patients (75%) and a retroperitoneal approach was used in seven (25%).
A guidewire was placed in the supraceliac aorta in 14 patients, and an occlusion balloon was temporarily inflated in six.
Aortic cross-clamping was performed in five patients. T2Ls were identified in 26 patients, and associated with a distal type
I endoleak in 1 patient, a type III endoleak in 3, and a type IV endoleak in 1. Two patients presented with endotension.
All the endoleaks were treated successfully, with a mean operating time of 120 minutes and a mean blood loss of 450 mL.
One SG was explanted 12 days after the procedure because of early infection. One patient died during SG explantation for
an aortoduodenal fistula 26 months after the endoaneurysmorrhaphy. During a median follow-up of 24 months, the
control computed tomography scan showed shrinkage of the aneurysmal sac with stable diameters in all patients. No
missed T2Ls, no recurrence of T2L, and no SG migration or disjunction was observed.
Conclusions: Obliterating endoaneurysmorrhaphy with SG preservation can be considered as an alternative to SG removal
in cases of persistent T2L responsible for aneurysmal sac enlargement after embolization failure. By avoiding extensive
dissection for surgical aortic cross-clamping, minimizing hemodynamic changes, and reducing blood loss and operating
time, this procedure can be performed even in patients initially considered unfit for surgery. (J Vasc Surg 2016;63:902-8.)

Endovascular abdominal aortic aneurysm (AAA) repair
(EVAR) has become the preferred treatment of AAA in
developed countries. First recommended for high-risk

patients, EVAR is now used in good-risk patients, provided
the aortic anatomy matches the instructions for the use of
each stent graft (SG).1 Endoleaks remain the Achilles’ heel
of EVAR and can compromise its effectiveness. Type II
endoleaks (T2Ls), the most frequent, are due to retrograde
perfusion of the sac through collateral side-branch arteries
of the aneurysm. Although most T2Ls thrombose or
persist without any consequences,2 some high-flow endo-
leaks will lead to enlargement of the aneurysmal sac.3 Cur-
rent guidelines recommend treating T2Ls associated with
sac enlargement to prevent rupture.4

Transarterial, transcaval, and translumbar embolization
for T2L repair have been widely described, with controver-
sial results.5 Laparoscopic repair is technically challenging,
even for experienced surgeons, because of frequent dense
periaortic inflammation after EVAR.6 Open repair with SG
removal is a challenging surgical procedure and often associ-
atedwith highmorbidity andmortality rates in frail patients.7

As already reported in few cases,8,9 open repair that
combines sacotomy with ligation of patent back-bleeding
vessels and preservation of the SG is an alternative
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Surgical conversion with graft salvage as a definitive
treatment for persistent type II endoleak causing
sac enlargement
Nicola Mangialardi, MD,a Sonia Ronchey, MD, PhD,a Matteo Orrico, MD,a,b Eugenia Serrao, MD,a

Vittorio Alberti, MD,a Stefano Fazzini, MD, PhD,a Felice Pecoraro, MD, PhD,c and Carlo Setacci, MD,b

Rome, Siena, and Palermo, Italy

Objective: The goal of this study was to present open surgical conversion with graft salvage or “semiconversion” as a
definitive and safe treatment for untreatable and persistent type II endoleaks causing sac enlargement after endovascular
aneurysm repair.
Methods: Between January 2001 and December 2014, 25 of 1623 endovascular aortic repair (EVAR) patients were
selected as candidates for open semiconversion. The indication was persistent type II endoleak in 13 patients (12 of whom
received previous attempts of embolization), type I and II endoleak in 2 patients, and sac growth without imaging
evidence of endoleak in the other 10. After the infrarenal aorta was prepared (via a retroperitoneal access, whenever
possible), the technique consisted of performing a banding of the neck with Teflon (DuPont, Wilmington, Del), a
sacotomy to remove the thrombus or the hygroma, or both, and then suturing all of the feeding vessels that were found.
Proximal and distal fenestrations were performed to avoid sac repressurization.
Results: The semiconversion was performed after a mean of 74 months after the initial EVAR. The mean aneurysm size at
the time of the EVAR was 6.0 cm (range, 5.0-9.5 cm), and the mean aneurysm size at the time of the semiconversion was
7.7 cm (range, 5.5-11.5 cm). The overall aneurysm size increase was 38%, and the average growth rate was 8.2% per year.
One patient had a stable aneurysm size but was treated because of an emergency condition. Technical success was 100%,
with resolution of the endoleak and no perioperative deaths. Four cardiac deaths were registered at 12, 26, 30, and
60 months (mean follow-up, 42 months; range, 1-80 months).
Conclusions: Graft salvage appears to be a valid option compared with open repair when considering treatment of
persistent type II endoleak. This case series shows that semiconversion is a safe and effective treatment for otherwise
untreatable type II endoleak. (J Vasc Surg 2015;62:1437-41.)

As endovascular aortic repair (EVAR) has been intro-
duced, a decreasing rate of total aneurysm-related deaths
has been reported, with EVAR becoming more and more
adopted in comparison to open repair.1,2 Some concerns
remain regarding the durability of the materials,3 because
the rate of reintervention reported in literature reaches
35%.4-6 Despite this, within 5 years, the percentage of pa-
tients with abdominal aortic aneurysm undergoing EVAR
in the United States increased from 39% to 72%, and the

number of patients undergoing open repair declined
dramatically.7,8 Any type of endoleak accounts for 83%
of the indications for reintervention. Furthermore, 65%
of reinterventions are caused by persistent type II endo-
leak,8 which is one of the most frequent complications
of EVAR, with an incidence of 10% to 30%.1-3

However, given the consistent percentage of stable or
regressive type II endoleak, the need for treatment remains
controversial.4,6,9 According to the European Collabora-
tors on Stent-Graft Techniques for Abdominal Aortic
Aneurysm Repair (EUROSTAR) database, most type II
endoleaks will thrombose spontaneously and have a benign
course.8 Treatment is considered only for large, high-flow
endoleaks or in case of aneurysmal growth.7 The first
step is usually embolization, which can be performed via
several access points and will cause the resolution of 80%
of the endoleaks. Laparoscopic ligation of the feeding ves-
sels has also been described.10,11 When the endoleak per-
sists and the sac enlarges, despite these procedures,
surgical conversion is advised.12 Nevertheless, complete
graft removal carries a high mortality risk.13 A less aggres-
sive option is surgical conversion with endograft salvage.
This technique was first reported by Hinchliffe et al14 in
2002, and has since been sporadically reported in case re-
ports and small series.15,16
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Conclusion

Ø sac enlargement after EVAR is frequent (up to 40%)

Ø sac enlargement after EVAR is associated with bad
outcome (aneurysm rupture) and thus warrants treatment
regardless of the cause

Ø all diagnostic steps to detect & differentiate causes for sac
enlargement, especially endoleaks should be taken

Ø treatment strategies are heterogeneous depending on 
underlying cause (type of endoleak / endotension) with an 
endovascular first strategy


