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   Abstract
 Endoleak following EVAR procedures represents a common complication. We present the unusual 
case of a 75-year old patient who developed a left sided type Ib endoleak 7 years after EVAR for treatment 
of bilateral iliac artery aneurysmal disease, with the application of an iliac branch device on the right side. 
Retrograde blood flow from the left sided endoleak led to the development of a right sided iliac artery 
aneurysm, although the IB device was adequately sealed on its original location. Patient was successfully 
managed endovascularly with the application of a distal stent-graft on the left external iliac artery.
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Introduction

 Iliac arteries represent an uncommon location for the development of intra-abdominal aneurysms, 
showing prevalence in the general population of approximately 0.5% [1]. They are defined as having a 
transverse diameter of greater than 18mm and 15mm in men and women respectively. Isolated iliac artery 
aneurysms are rare, found usually in concomitance with abdominal aortic aneurysms in up to 45% of 
patients, with a bilateral presentation in up to 70% of cases [2,3]. Due to increased risk of rupture, their 
prompt treatment is advised [4].

 Although a number of open surgical repair methods exist, a paradigm shift in the 21st century has 
led to the introduction of minimally invasive endovascular techniques for their management. Their aim 
is the exclusion of the aneurysm through implantation of an endograft, while recently developed Iliac 
Branched (IB) devices have been manufactured, allowing preservation of blood flow in both the external 
(EIA) and Internal Iliac Artery (IIA) [5]. Despite excellent technical success, low mortality rates and 
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reduced hospitalization time, post-operative surveillance is necessary due to late complications, such as 
endoleak, endograft migration or aneurysmal disease progression. We present a rare case of a patient with 
an excessive right iliac aneurysm, due to antegrade blood flow from a late developed type Ib endoleak in 
the contralateral iliac artery, 7 years after he underwent EVAR for bilateral iliac artery aneurysms, with the 
application of an IB device in the right iliac axis.

Case Report

 A 75-year-old patient was admitted to our vascular surgery department, due to abdominal pain 
located in the lower right quadrant abdominal region for the past 48 hours. He underwent Endovascular 
Aneurysm Repair (EVAR) 7 years ago, due to bilateral iliac artery aneurysmal disease, the right sided of 
which, required the additional implantation of an Iliac Branch Device (IBD) due to proximal extension of 
the aneurysm. On the left side, an embolism of his internal iliac artery was performed with coils, with the 
sealing zone of the endograft reaching the external left iliac artery. Although he tolerated surgery well, 
he was lost to follow-up. His medical history included diabetes mellitus, tobacco abuse, atrial fibrillation 
under coumadin, obesity and coronary heart disease, for which he underwent Percutaneous Coronary 
Intervention (PCI) 10 years ago with stent implantation. 

 Physical examination revealed the presence of a painful pulsating mass on the right iliac region, with 
no additional findings. Laboratory and biochemistry examinations showed a hematocrit of 33.1% with a 
hemoglobin of 11.1 g/dL and elevated creatinine and urea levels (1.82 mg/dL and 66 mg/dL respectively). 
After taking into consideration the impairment of his renal function, our patient initially underwent a 
duplex color ultrasound scan, which proved significant for a large (>8cm) aneurysm of his right common 
iliac artery, with flow inside the aneurysmal sac, as well as flow in the left iliac aneurysm, which had an 
approximate diameter of 3cm. A further CTA scan was performed, showing this excessive, 11cm in diameter, 
right common iliac artery aneurysm with signs of an imminent rupture (Figure 1). Both the proximal sealing 
and distal landing zone of the iliac limb extension and IBD seemed to be firmly secured on the arterial wall. 
On the left side, a type Ib endoleak was detected due to distal progression of his aneurysmal disease. The 
left iliac extension has lost its distal landing zone, leading to retrograde blood flow in the contralateral side, 
and thus the enlargement of the right sided aneurysm. An endovascular approach with the implantation of 
a new stent-graft on the left extremity was considered as the best course of action, so after written consent 
patient was taken to the operating room.

 Under spinal anesthesia, left transfemoral access was obtained, through which a 16 x 60mm balloon 
expandable stent-graft was deployed inside the previously implanted iliac limb extension and the left 
external iliac artery, bridging the gap between the two. Final angiography showed exclusion of the left 
iliac aneurysm, and no sign of endoleak in the right iliac aneurysm even in the delayed images (Figure 
2). Physical examination showed cessation of the pulsating mass, while patient reported no further pain.
Post-operative period was uneventful for the patient, with color duplex scan showing elimination of the 
endoleak. He was discharged after 3 days with dual anti-platelet medication.
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Discussion

 Endoleak following endovascular proceduresrepresents one of their most common complications, 
manifesting in approximately 25% of such cases [6,7]. It refers to the persistent blood perfusion of the an-
eurysmal sac despite implantation of the endograft, and is divided in five types, according to etiology. Type 
I involves blood perfusion from the proximal or distal ends of the endograft due to inadequate seal, type II 
refers to blood filling through branch vessels, type III involves leaks through a defect in the endograft fabric, 
type IV is caused due to increased graft porosity, and lastly type V endoleaks are related to increased en-
dotension. Type Ib endoleaks specifically refer to blood perfusion through the distal part of the endograft, 
usually due to inadequate seal during device deploymentor distal progression of the aneurysmal disease 
[8]. Up to 20% of type Ib endoleaks after EVAR are diagnosed and management intraoperatively, while half 
of the patients who develop a late type Ib endoleak are diagnosed 6 months after initial device implantation 
[9].

 In our case, despite the adequate fixation of the right-sided implanted IB device after 7 years of its 
deployment, distal progression of the aneurysmal disease in the left iliac artery led the previously deployed 
iliac extension to lose its affix to the arterial wall and to further enlargement of both previously managed 
iliac aneurysms. Since our patient was not subject to follow up after the initial EVAR, no data regarding 
manifestation of the endoleak exist. In a meta-analysis by Zaiem et al, post-EVAR surveillance with at least 
a doppler US scan is mandatory, although other imaging modalities such as contrast enhanced CT or MRI 
demonstrate greater diagnostic accuracy [10].

 Management of late type Ib endoleaks can be achieved either through open surgery or endovascular 
techniques.According to a recent review by Massoni et al in 30 patients with late type Ib endoleak after aor-
toiliac endograft deployment, endovascular management of this complication with the implantation of a 
distal endograft extension is the most feasible and common treatment modality [9]. Endograft oversizing of 
approximately 15% during preoperative planning is recommended in order to minimize the development 
of a late endoleak. In some cases, embolization of the Internal Iliac Artery (IIA) may be required, depending 
on the length of the extension required to seal the endoleak. Embolization of the IIA has been associated 
with buttock claudication and erectile dysfunction in up to 25% of patients, while bilateral IIA occlusion 
may lead to pelvic ischemia [3]. Open surgical options include an aorto-bi-iliac or aorto-bi-femoral bypass 
or graft interposition, though such procedures come with increased mortality and hospitalization rates, 
while they may prove technically difficult in obese patients due to required deep pelvic dissection [5].

Conclusion

 Delayed type Ib endoleak represents an uncommon complication following EVAR. Regular post-op-
erative surveillance with either doppler US or CTA is mandatory in order to minimize the possibility of a 
new aneurysmal formation with potential fatal complications.
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Figures

Figure 1: Preoperative CT scan depicting bilateral iliac artery aneurysms with a previously implanted IB device on 
the right iliac artery. (A) Aortic bifurcation showing retrograde blood flow from left CIA to right CIA. (B) Bilateral CIA 
aneurysms. (C) Dislodged endograft on left CIA due to distal progression of aneurysmal disease (circle).

Figure 2:  (A), (B) Bilateral iliac artery aneurysms, with previously installed IB device on the right side and emboliza-
tion of left internal iliac artery. Additionally, distal extension of the aortic disease is depicted, with development of a 
type IB endoleak (arrow). (C) Post-operative CTA, showing application of an iliac extension into the left external iliac 
artery, sealing the endoleak.
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