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INTRODUCTION 
With the development of endovascular aortic techniques, 
endovascular aortic aneurysm repair (EVAR) has become a 
primary approach for the treatment of Abdominal Aortic 
Aneurysms (AAA).1 However, aneurysm sac enlargement not 
responsive to endovascular treatment represents a leading 
cause of reintervention after EVAR.2 Persistent sac expansion 
can lead to potential rupture, which compromises not only 
the endograft but also the patient’s life.3,4

Current clinical guidance emphasizes imaging-based char-
acterization of post-EVAR sac enlargement, prioritizing the 
exclusion of type I and III ELs before attributing sac growth 
to type II EL, endotension, or hidden sources.5 The European 
guidelines define atypical type II EL (aT2EL) as sac expansion in 
the absence of a clearly defined endoleak cavity or identifia-
ble arterial inflow, often associated with delayed-phase mural 
enhancement and hypertrophied adventitial vasa vasorum on 
imaging; this entity has also been described as “Moyamoya 
endoleak” in selected reports.6,7

This report describes a case of persistent aneurysm sac 
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enlargement after EVAR despite prior embolization of the In-
ferior Mesenteric Artery (IMA), ultimately managed with open 
sacotomy and endograft preservation. Written informed con-
sent for publication was obtained from the patient.

CASE REPORT 
A 78-year-old man was referred to our center because of 
progressive aneurysm sac enlargement reaching 64 mm, five 
years after EVAR performed with a Medtronic Endurant stent 
graft (Medtronic, Minneapolis, MN, USA). The aneurysm sac 
had progressively enlarged despite previous embolization of 
the inferior mesenteric artery performed six months before 
presentation.

Computed tomography angiography (CTA) performed at 
admission demonstrated the absence of patent lumbar arter-
ies or inferior mesenteric artery inflow, with focal delayed en-
hancement within the aneurysm sac thrombus. No evidence 
of type I, II, or III endoleak was identified. The endograft re-
mained patent, with preserved perfusion of the iliac vessels 
(Figure 1Α, 1Β).

On presentation, the patient was asymptomatic and he-
modynamically stable. His medical history was significant for 
end-stage renal disease requiring chronic hemodialysis. Open 
surgical repair was performed through a xipho-umbilical mid-
line laparotomy using an Alexis® retractor (Applied Medical 
Resources Corp., Rancho Santa Margarita, CA, USA) (Figure 2). 
The aneurysm was exposed from the level of the renal arter-
ies to the iliac bifurcation. The aneurysm sac appeared tense 
but non-pulsatile, and intra-sac pressure measurements con-
firmed the absence of pulsatility. The proximal aortic neck and 
iliac arteries were encircled with Teflon felts and secured us-
ing transfixing 2-0 polypropylene sutures incorporating both 
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the endograft and the native aortic wall. The previously em-
bolized IMA was identified, dissected, transected, and ligated 
using 4-0 polypropylene sutures (Figure 2).

The aneurysm sac was opened without aortic cross-clamp-
ing. Following decompression, the cavity contained chronical-
ly organized thrombus mixed with fresh blood. After thrombus 
evacuation, diffuse oozing from the aneurysm sac intimal sur-
face was observed without identification of a discrete bleed-
ing source. The proximal and distal endograft attachment sites 
appeared intact. Additional transgraft fixation sutures were 
placed at the overlap of the iliac limb to improve mechanical 
stability and prevent device displacement during surgical ma-
nipulation (Figure 3).

A small posterior wall bleeder was oversewn to achieve 
focal hemostasis. Because diffuse oozing persisted, coagula-
tion diathermy and Argon plasma coagulation (APC; Erbe Elek-
tromedizin GmbH, Tübingen, Germany) were applied to the 
aneurysm sac surface to achieve complete hemostasis (Figure 
3Α, 3Β).

After sac reduction, adjunctive fibrin sealant was applied 
to reinforce hemostasis (Figure 4). The residual aneurysm sac 
was then closed over the preserved endograft, and the retro-
peritoneum was drained and closed (Figure 4Α, 4Β).

The postoperative course was uneventful, and the patient 
was discharged on postoperative day 4. The CTA performed at 
three months demonstrated sustained reduction in sac size, 
with no evidence of EL.

DISCUSSION 
Endoleaks remain one of the principal determinants of long-
term EVAR durability. Persistent aneurysm sac enlargement in 
the absence of a clearly identifiable EL represents a particular-

Figure 1. Contrast-enhanced computed tomography images five years after EVAR. (A) Sagittal reconstruction and (B) axial imag-
es of the aneurysm sac 64 mm. Hyperattenuating foci seen within the aneurysm sac indicate the presence of endoleak (arrow).

Figure 2. Xipho-to-umbilical exposure of the abdominal aorta 
using an Alexis® retractor (arrow), with no evisceration. The 
infra-renal aorta and proximal common iliac arteries were en-
circled with Teflon felts for proximal and distal support (arrow-
head). The previously embolized inferior mesenteric artery 
was ligated (dashed circle).
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Figure 3. (A) Transgraft suture (arrow) is passed through the aortic endograft main body, and the overlap of the iliac limb to 
provide mechanical fixation and prevent graft displacement during manipulation. Multiple pledgets are secured to reinforce 
fixation. (B) Argon plasma coagulator applied to the aneurysm sac (dashed circle).

Figure 4. (A) Fibrin glue (arrow) is applied after sac reduction, with iliac branches carefully repositioned to allow complete 
access to the sac. Glue is placed posteriorly along the aneurysm sac to ensure thorough hemostasis and avoid oozing. (B) Sac 
reduction and closure over the endograft.
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ly challenging clinical scenario because occult sac pressuriza-
tion may ultimately result in aneurysm rupture. Although the 
exact criteria requiring intervention have not been definitively 
established, continued sac growth despite repeated imaging 
surveillance generally warrants active treatment.8

Several methods for managing type II ELs have been re-
ported. To prevent aneurysm sac enlargement after EVAR, pe-
rioperative coil embolization via trans-arterial or trans-lumbar 
approaches is the most common method. Despite the success 
of this technique in treating type II ELs, repeated interventions 
are frequently required. Notably, 51% of patients treated with 
coil embolization alone undergo additional procedures. High 
rates of subsequent embolizations are reported in those un-
dergoing these procedures. These reports suggest that pa-
tients require regular surveillance10 after coil embolization 
and may require multiple interventions. Repeated interven-
tions carry additional risks, including infection, nephrotoxicity 
from contrast agents - particularly relevant in patients with 
chronic renal failure - and increased radiation exposure during 
CT-guided trans-lumbar procedures.3,4

Current European Society for Vascular Surgery (ESVS) 
guidelines recommend consideration of elective open conver-
sion, with or without endograft preservation, in patients with 
persistent aneurysm sac enlargement despite prior endovas-
cular treatment attempts.5 These recommendations under-
score the role of open surgical repair as a valuable therapeutic 
option after failure of less invasive strategies.

Nevertheless, open surgical repair remains technically 
demanding and more invasive than embolization, with po-
tentially increased morbidity and mortality related to aortic 
cross-clamping, endograft-associated inflammatory chang-
es, and anastomotic bleeding.7 The prevalence of advanced 
age, cardiovascular disease, pulmonary comorbidities, and 
impaired physiological reserve among EVAR patients further 
contributes to perioperative risk.

Sacotomy with preservation of the endograft offers several 
potential advantages because it avoids complete graft explan-
tation and may eliminate the need for aortic cross-clamping. 
This approach may therefore reduce operative stress while 
allowing direct treatment of sac pressurization, and being 
feasible also in high - risk patients. However, sacotomy also 
has limitations, including the possibility of missed occult ELs, 
incomplete treatment, and future aneurysm sac re-expansion. 
Consequently, long-term postoperative imaging surveillance 
remains mandatory.

An interesting case report published by Kinugasa et al.8 
showed that one of the potential causes of EL is a microvas-
cular conduit from the adventitia to the lumen across an in-
jured intima-media interface. They reached this conclusion 
after treating a patient with persistent EL 10 years after EVAR, 
despite successful embolization of the IMA. Histopathological 
assessment of the sac showed a distinctive triad of: extensive 
intimal denudation, media exposure with luminally oriented 
microvessels, and adventitial vasa vasorum proliferation.

Onitsuka et al.9 demonstrated that endoaneurysmorrha-
phy that combines sacotomy, ligation of the back-bleeding 

vessels, and endograft preservation for type II EL can reduce 
operation time and result in a less invasive OSR than with graft 
removal. Short-term outcomes included shrinkage of the an-
eurysm sac with a stable diameter, no missed type II EL, no 
type II EL recurrence, and no evidence of endograft migration 
or disjunction. In addition, in cases of endograft preservation, 
the proximal neck banding method may further prevent an-
eurysm re-enlargement and type Ia EL secondary to neck-dil-
atation.

Ultimately, with the development of endovascular tech-
niques, there is a gradual trend toward replacing open sur-
gery. However, in complex cases, such as those with compli-
cated anatomy or EVAR repair failure, traditional embolization 
materials or catheter techniques may not fully exclude ELs. In 
these cases, operative time may be prolonged, radiation ex-
posure may increase, and the risk of surgical failure is higher. 
Additionally, repeated endovascular repairs may lead to long-
term complications such as aneurysm sac enlargement, graft 
wear, infections, and other issues, which may sometimes re-
quire open surgery for definitive resolution.1

CONCLUSION 
Management of atypical type II endoleaks (aT2ELs) associated 
with persistent aneurysm sac enlargement after EVAR remains 
challenging, particularly after failed embolization attempts. In 
selected patients, open surgical repair with endograft preser-
vation represents a valuable treatment option when further 
endovascular or minimally invasive approaches are not fea-
sible or have proven ineffective. This strategy allows direct 
control of sac pressurization, prevents further aneurysm sac 
enlargement, and may contribute to the long-term durability 
of the previous EVAR repair while avoiding the morbidity asso-
ciated with complete graft explantation.
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