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A 66-year-old man had an enlarging aortic aneurysm sac after an endovascular aortic re-
placement procedure that had been performed at another institution 4 years previously; it 
was without any endoleak but was complicated by the occlusion of the left limb, requiring 
cross-femoral bypass. Current computed tomography revealed dilatation of the proximal 
neck and the right common iliac artery. A type Ib endoleak was found from the distal end of 
the right limb of the endograft, possibly secondary to the dilatation of the artery around it; it 
then pressurized and caused the dilatation of the juxtarenal aorta around the proximal land-
ing zone and induced a concomitant type Ia endoleak. The patient was operated on owing 
to the risk of rupture. Pelvic ischemia was a concern during decision-making. The patient 
underwent removal of the endograft and replacement of a bifurcated aortoiliac and femoral 
graft with good outcome. Midline laparotomy and a supraceliac clamping approach enable 
the removal of endografts with suprarenal fixation and revascularization of internal iliac arter-
ies. Open repair offers a definitive solution for complicated endoleaks when endovascular 
options could be risky and ineffective. (Tex Heart Inst J. 2022;49(6):e207542)

E ndoleak remains the most consequential weakness of endovascular aortic 
replacement (EVAR) and the leading cause of late open conversion in 62% 
to 80% of the cases,1,2 with type I being the most common (42%-62%).1,2 

Concomitant endoleaks occur in 9.5% of patients1; however, endoleaks have been 
reported to be higher (42.5%) in patients with graft or limb thrombosis.2 Late 
type I endoleaks are most commonly caused by aneurysmal degeneration of the 
seal zones or graft migration.3 This case report discusses a complicated case of late 
endoleak after EVAR that had been successfully treated with open repair.

Case Report

A 66-year-old man presenting with buttock pain was referred to our hospital 
owing to an enlarging aortic aneurysm sac. The patient had undergone an EVAR 
procedure 4 years previous at another hospital. He also had had a cross-femoral 
bypass procedure when the left limb of the endograft could not be placed properly, 
which resulted in occlusion of the left common iliac artery. The dimensions of the 
endoprosthesis that was implanted were as follows: trunk, 36-20 mm (proximal 
aortic and distal iliac sizes); ipsilateral leg extension, 28-28 mm (proximal and 
distal iliac); and contralateral leg (left), 16-13 mm (proximal and distal iliac).
	 His initial control computed tomography (CT) scan after the EVAR proce-
dure revealed a good proximal aortic neck and distal right iliac seating without 
endoleak (Fig. 1A and Fig. 1B). The diameters of the proximal aortic and distal 
iliac seating zones were 3 and 2.5 cm, respectively. The abdominal aortic an-
eurysm (AAA) sac diameter was 6.6 cm. The patient had no further follow-up 
until the fourth year. Because the patient developed buttock pain, an abdo-
men CT scan was obtained, which revealed dilatation of the proximal neck (6 
cm) with perigraft thrombus at the juxtarenal aorta in addition to dilatation 
of the right common iliac artery (4.9 cm) (Fig. 1C and Fig. 1D). There was 
type Ib endoleak from the distal end of the right limb of the endograft. The 
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barbed wires were extending toward the orifice of 
the superior mesenteric artery (SMA), and the left 
limb of the endograft was kinked and occluded. A 
patent cross-femoral graft was seen (Fig. 2A and 
Fig. 2B). An enlarging AAA sac (7.6 cm) was noted. 
As discussed below, the decision to perform an open 
repair was made. Informed consent for the opera-
tion and the use of data for research and publication 
purposes was obtained.

Operative Technique
Under general anesthesia in the supine position, a 
midline laparotomy incision was made. First, the 
aneurysm sac was exposed and examined. Supra-
celiac aortic clamping was deemed appropriate 
because there was no neck of aorta for a safe anas-
tomosis and the barbed wires were extending up to 
the orifice of the SMA. The supraceliac aorta and 
the internal and external right iliac arteries were 
clamped. The aneurysm sac was entered, and the 
right limb of the endograft was free floating. Type 
Ia endoleak at the proximal neck was noticed due 
to the observation of the blood f low between the 
graft and the enlarged aortic neck. The left limb of 
the endograft was transected at the level of the ori-
fice of the left common iliac artery and was ligated. 
The endograft was removed by cutting the barbed 

wires with a wire cutter. Remnants of the wires that 
had pierced the aortic wall around the orifice of the 
SMA were removed one by one. The proximal neck 
of the native aorta was examined, and good-quality 
aortic tissue distal to the orifices of the SMA and 
the renal arteries was discovered and used to con-
struct a safe anastomosis. The proximal part of a 
20-mm bifurcated aortoiliac and femoral graft was 
sutured to the aortic neck using a strip of felt to 
buttress the anterior part of the anastomosis. The 
clamp was removed from the supraceliac aorta to be 
placed on the graft. The right limb of the bifurca-
tion graft was anastomosed to the right common 
iliac artery just at the bifurcation to perfuse both 
external and internal branches. The left inguinal 
incision was made, and the left limb of the bifurca-
tion graft was tunneled retroperitoneally to this site. 
The femorofemoral graft was ligated and partially 
removed. The left limb of the bifurcation graft was 
then anastomosed to the left common femoral ar-
tery by using the hood of the previous femorofemo-
ral graft.
	 Patient made a good recovery and was discharged 
in a week without any complications. On follow-up, 
he remained in good condition. A follow-up CT 
scan obtained 6 months after the operation showed 

Fig. 1 Computed tomographic images obtained after the EVAR procedure 4 years apart. Note that the A) proximal neck and  
the B) distal right iliac leg of the graft had been properly placed and was in good position immediately after the EVAR procedure. 
Dilatation and thrombus formation at the C) juxtarenal aortic wall and D) dilatation of the right common iliac artery 4 years later. 
 

EVAR, endovascular aortic replacement.

A

C

B

D

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-05



Texas Heart Institute Journal • 2022, Vol. 49, No. 6 Open Repair of Complicated Late Endoleaks      3 / 5

excellent anatomical repair without any stenosis, 
kinking, or leakage (Fig. 3).

Discussion
There are several ways to manage a patient with an 
enlarging aneurysm resulting from an endoleak. The 
first choice is the endovascular solution. In this case, 
an extension graft to the right leg of the endograft 
could have been placed. This option carries the risk 
of occlusion of the right internal iliac artery, which 
could cause colonic and pelvic ischemia because of 
the already-occluded contralateral iliac arteries. Ad-
ditional procedures to close the proximal endoleak 

would be very complicated, necessitating special 
grafting by means of snorkel or fenestrated grafts.
	 The use of fenestrated grafts is a viable option 
to raise the proximal seal zone from the infrarenal 
aorta to a nondiseased segment of the aorta. Ana-
tomical criteria are of paramount importance in 
planning such a complex intervention. Schanzer et 
al4 reported a study regarding the use of fenestrated-
branched EVAR (F/BEVAR) for the treatment of 
patients with prior EVAR failure. They compared 
the outcomes of patients treated after failed EVAR 
with those without prior EVAR. One-year survival 
was decreased in the failed EVAR group (86.3% 
vs 91.9%; P = .02), and there was a selection bias 

Fig. 2 Computed tomographic images of the patient at presentation that shows A) a large abdominal aortic aneurysm sac with 
barbed wires extending toward the orifice of the superior mesenteric artery (arrow) in a sagittal image. The kinked and occluded left 
limb of the endograft and a patent cross-femoral graft are seen in B) a 3-dimensional image.
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by means of anatomical suitability. They concluded 
that at high-volume sites with access to custom-
made F/BEVAR devices, F/BEVAR was a viable 
first-line strategy for the treatment of EVAR failure.4 
Reportedly, the technical challenge of F/BEVAR in 
the presence of a prior EVAR graft includes compli-
cating factors such as bare suprarenal stents across 
renal-visceral target artery origins, stents, or paral-
lel grafts in renal-visceral target arteries, short-body 
EVAR grafts, endograft limbs limiting tracking and 
manipulation of F/BEVAR devices, and significant 
metal artifact.4

	 Oderich et al5 reported good results with the use 
of fenestrated AAA stent grafts in a relatively small 
study population with incomplete 5-year follow-up. 
Mean (SD) freedom from secondary intervention 
was reported to be 63.5% (7.2%) at 5 years. Two-
thirds of patients were excluded from their study 
because of inadequate anatomy. All patients in their 
study were treated for a juxtarenal AAA with an 
infrarenal aortic neck measuring 4 to 14 mm in 

length. There was no infrarenal aortic neck in our 
patient. Another problem is that these patient-spe-
cific custom-made grafts are not available in many 
countries, including the one in which this study was 
performed.
	 Snorkel/chimney EVAR can, at times, circumvent 
the issues related to F/BEVAR. The procedure in-
volves gaining access for both the main aortic device 
as well as the target renal or visceral arteries for 
the chimney device. This often requires bilateral 
femoral artery access for the main aortic device—
which was not possible in the patient in this case 
report—unilateral or bilateral arm access, or surgi-
cal conduit to facilitate catheterization of the renal 
and/or visceral arteries. The overall complication 
rate of 3 and 4 snorkel/chimney grafts was found 
to be higher both in the immediate term and in the 
follow-up compared with 1 or 2 snorkels.6 Durabil-
ity is another concern, considering the age of the 
presenting patient. In addition, continued surveil-
lance imaging should be performed, which may not 
be met with great patient compliance.
	 The second choice is the surgical approach, which 
comes with the advantages of addressing both en-
doleaks and preserving pelvic circulation. Although 
retroperitoneal incision could give better exposure 
of the suprarenal abdominal aorta for clamping and 
possible reimplantion of the renal arteries, the right 
internal iliac artery can be best exposed through 
a midline laparotomy incision. Therefore, we used 
midline incision and supraceliac aortic clamping.
	 Although supraceliac aortic clamping has been 
found to be associated with higher postoperative 
mortality because of possible visceral and renal 
ischemia,3,7 it does provide excellent exposure of 
the juxtarenal aorta for the evaluation of viscero-
renal artery orifices and of the aortic tissue quality 
for a safe anastomosis. It also enables the removal 
of suprarenal fixation wires without damaging the 
intimomedial layer.
	 A comparison of the previous and current CT im-
ages and the operative findings were suspicious for 
a type Ib endoleak that occurred at the distal land-
ing zone of the right limb of the endograft possibly 
secondary to the dilatation of the artery around it, 
which then pressurized the rest of the abdominal 
aneurysm cavity. It was noted that the right leg of 
the endograft was free f loating, whereas the en-
doleak site at the proximal seal zone was narrow. 
Dilatation of the right common iliac artery might 
have been caused by overf low because it supplied 
blood to both lower extremities. The pressurized 
and dilated aneurysm sac caused the dilatation of 
the aorta around the proximal landing zone and in-
duced a concomitant type Ia endoleak and perigraft 
thrombus formation.

Fig. 3  Postoperative 3-dimensional computed tomographic 
image. Left anterolateral view of the implanted y-graft. Arrow 
shows the patient’s right internal iliac artery. A remnant of the 
endograft in the left common iliac artery is marked by an asterisk.
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	 Endovascular aortic replacement has revolution-
ized the way aortic aneurysms are treated. However, 
in a minority of cases, its early and late compli-
cations continue to pose substantial problems and 
expose patients to serious risks. In this case, tech-
nical problems during the endograft replacement 
procedure necessitated the use of extra-anatomic 
bypass grafting in the early phase. Dilatation of 
the aneurysm sac caused endoleaks, or vice versa, 
in the late phase, which required a more compli-
cated operation. Long-term surveillance after EVAR 
procedure is critical for the detection of potentially 
life-threatening complications. Midline laparotomy 
and supraceliac clamping approach enables safe re-
moval of endografts with suprarenal fixation and 
revascularization of internal iliac arteries. Open 
repair offers a definitive solution for complicated 
endoleaks when endovascular options could be risky 
and ineffective.
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