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Open repair of type III endoleak with preservation of the

endograft for a ruptured abdominal aortic aneurysm

after endovascular aneurysm repair
Kirthi Bellamkonda, MSc, and Cassius Iyad Ochoa Chaar, MD, MS, New Haven, Conn
ABSTRACT
Abdominal aortic aneurysm rupture after endovascular aneurysm repair (EVAR) is rare, but remains a significant limi-
tation of endovascular technology. Preservation of the endograft during open conversion of a post-EVAR rupture has
been shown to be associated with improved perioperative outcomes. An interposition Dacron graft with felt pledgets is a
novel bail-out option for the open reconstruction of a type III endoleak with total endograft preservation. This technique
is useful in high-risk patients presenting with ruptured abdominal aortic aneurysm after EVAR and no clear source of
endoleak. (J Vasc Surg Cases and Innovative Techniques 2021;7:117-9.)
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Abdominal aortic aneurysm (AAA) rupture after endovas-
cular aneurysm repair (EVAR) is rare, but remains a signifi-
cant limitation of endovascular technology. Most cases of
late open conversion (OC) after EVAR involve partial or
complete explantation of the endograft and require supra-
renal or supraceliac aortic clamping.1 Preservation of the
endograft during OC has been shown to be associated
with improvedperioperativeoutcomes.2 This casepresents
a novel bail-out open technique for the repair of ruptured
AAArelated to type III endoleakdiscovered intraoperatively
with preservation of the endograft in an elderly patient.
The patient consented to the publication of these case

details.

CASE REPORT
An 87-year-old man with a history of prior EVAR presented

with an AAA rupture. He was hemodynamically stable on pre-

sentation. A computed tomography scan showed a large intra-

peritoneal hematoma anterior to a 9.6 cm AAA suggestive of

contained rupture with no evidence of endoleak (Fig 1). He

was highly functional, living independently, and had a history

of hyperlipidemia and diabetes.

The patient had undergone EVAR for ruptured AAA 6 years

prior at an outside hospital with a modular Gore Excluder device
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(W. L. Gore & Associates, Flagstaff, Ariz). He subsequently devel-

oped a type Ia endoleak after a short period of time, and 9

Heli-FX staples (Medtronic, Santa Rosa, Calif) were placed cir-

cumferentially around the proximal graft neck. Postoperative

angiography showed no endoleak, and subsequent follow-up

showed continued sac shrinkage.

The patient was taken to the operating room. After angiography

failed to demonstrate an endoleak, abdominal exploration was

performed. The supraceliac aorta was dissected for proximal con-

trol. After evacuation of the hematoma, the AAA sac was opened

and bleeding was encountered immediately between the iliac

limb and the main body of the endograft, consistent with a

type III endoleak. The supraceliac aorta was clamped. However,

the patient’s hemodynamic status became labile and tolerance

of aortic cross-clampingwas clearly poor. It was felt that he would

not tolerate graft explantation. Next, the detached limb of the

main body endograft and the iliac limb were clamped with a

Fogarty Hydragrip clamp and the supraceliac control was

released. There was no evidence of any type I or II endoleak

and no bleeding was seen in the open aneurysm sac. A 14-mm

interposition Dacron graft was anastomosed to the main body

proximally and the iliac limb distally using 3-0 Prolene and strips

of felt pledgets. The sac was imbricated over the repair.

The patient had an uneventful postoperative course. He was

extubated on postoperative day 2 and discharged on postoper-

ative day 15. At the 2-year follow-up, he remains asymptomatic

with stable aneurysm size and no evidence of endoleak (Fig 2).

DISCUSSION
This case report presents a bail-out option for open

repair of type III endoleak discovered intraoperatively dur-
ing aneurysm sac exploration in an elderly patient who
was a poor candidate for endograft explantation.
Althoughmost reinterventions after EVAR are endovascu-
lar, approximately 4% are late OCs. These pose a high
morbidity (38%-55%) and high mortality (8.1%-18.0%).2-4

In particular, type III endoleaks seem to comprise 9% of
the total cases undergoing OC, and can cause sudden
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Fig 1. Preoperative computed tomography scan demon-
strating a large hematoma.

Fig 2. Postoperative computed tomography scan recon-
struction demonstrating endograft with a Dacron interpo-
sition graft.

118 Bellamkonda and Ochoa Chaar Journal of Vascular Surgery Cases and Innovative Techniques
March 2021
deterioration with rapid sac expansion.1 In a study by
Antoniou et al, type III endoleaks were the second leading
cause of after EVAR rupture.5,6 Of type III endoleaks,
modular disconnections are the more common type
and are predisposed by short overlap between stent graft
components (<10 mm), large AAA diameter, and high
angulation at graft junctions causing separation along
the greater curvature.7 Several endovascular and open op-
tions have been described for salvage with partial or com-
plete explantation of the endograft.7-9
Endovascular treatment of type III endoleaks entails relin-
ing the endografts to provide enough coverage and seal
between the main body and iliac limb. Graft relining is
the preferred modality for a type III endoleak identified
onpreoperative imaging, because it does not require a lap-
arotomyandmaybeperformedquickly andwithout cross-
clamping of the aorta. In this case, endovascular treatment
was not performed given the uncertain source of endoleak
and the complex vascular history of this patient including
prior type I endoleak and use of endoanchors. Neither a
preoperative computed tomography scan nor intraopera-
tive angiography identified any endoleak. It is possible
that the surrounding hematoma sealed the area of leak
and, because the patient was relatively hypotensive, there
was no additional extravasation of contrast. There was no
lack of overlap that could be appreciated between the
stent grafts.
Given the patient’s presentation, the surgical team was

prepared for explantation. However, the patient would
not have tolerated that procedure. In retrospect, the pa-
tient didnot require total explantationand inspection after
clamping the disconnected limbs and releasing the supra-
celiac cross clamp did not show evidence of flow in the
aneurysm sac. In a study of late OC by Kouvelos et al,1 the
endograft was only totally preserved in 4.8% of cases, all
of which were either type II endoleaks treated by vessel
ligation with no disturbance of the main body, or type I
endoleaks treatedbyneckbandings. In the36 type III endo-
leaksdescribed in the study, noendograft preservationwas
described. Cho et al10 describe several cases of partial
explantation with proximal cuff preservation. However,
explanting poses significant risk.2,11 Removal of the prox-
imal perirenal endograft with barbs, hooks, and suprarenal
stents can be challenging. In this case, the endostaples
used caused severe periaortic inflammation and could
have made explantation of the proximal portion unsafe.1,11

Lyden at al12 cautioned that distal limb removal could
also be risky and requires abundant traction.
A Dacron-endograft anastomosis was described by Lip-

sitz; when possible, a native artery was incorporated into
the suture line and the sac tightly imbricated over the
whole complex to prevent any kinking of components.11

Because this case involved an interposition graft, it was
not possible to incorporate native artery, so pledgets
were instead used to reinforce the suture line.
CONCLUSIONS
This case demonstrates a novel bail-out open treatment

option with complete endograft preservation for a type III
endoleak encountered during open abdominal explora-
tion. An interpositionDacrongraftwith feltpledgets is adu-
rable option for open reconstruction of a type III endoleak.
This technique is useful in high-risk patients presenting
with ruptured AAA after EVAR and no clear source of
endoleak.
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