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D
istal endograft migration and type I endoleak
are serious complications of endovascular
aneurysm repair (EVAR) that can significantly
increase the incidence of a ruptured abdomi-

nal aortic aneurysm (RAAA).1-3 RAAA is a surgical
emergency that is associated with high mortality and
morbidity rates. The overall operative mortality rate for
patients with RAAAs after open repair has been report-
ed in meta-analysis to be up to 48%.4,5

Since the first successful EVAR of an RAAA by the
Nottingham group in 1994, several other investigators
have reported lower mortality and morbidity rates with
this technique than with open repair.4,5 Endograft res-
cue and EVAR of RAAAs are feasible procedures when
proper preprocedural planning and innovative tech-
niques are used.

PRESENTATION
In 2006, a 61-year-old man was sent via air ambu-

lance from another hospital to our institution. Three
years before this admission, the patient underwent
successful EVAR in our center. His past medical history
was pertinent, including a heart transplant 5 years ear-
lier.

A physical examination upon arrival revealed an
acutely ill man complaining of severe abdominal and
back pain with a blood pressure of 98/60 mm Hg and a
heart rate of 110 beats per minute. His abdomen was

grossly distended and tender to palpation with a pul-
satile abdominal aorta. Also, his bowel sounds were
normal on auscultation. Laboratory tests revealed a
hemoglobin level of 8.2 g, a white blood cell count of
10,000, and a serum creatinine level of 1.7 mg/dL. The
noncontrast computed tomography (CT) of the
abdomen and pelvis revealed an RAAA with a large
retroperitoneal hematoma.
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Figure 1. The abdominal aortic angiogram reveals a 46-mm-

long infrarenal neck (white arrow).The distance from the left

lower pole renal artery to the AAA was 23 mm (black arrow).



ORIGINAL PROCEDURE
The CT measurements before the original EVAR

revealed an infrarenal aortic neck diameter of 25 mm, a
neck length of 40 mm, and a maximal abdominal aortic
aneurysm (AAA) diameter of 61 mm. There was no evi-
dence of thrombus or circumferential calcification of
the infrarenal aortic neck. An abdominal angiogram
revealed the presence of dual left renal arteries, with
the left lower pole artery supplying approximately 40%
of the renal parenchyma. The left lower pole renal
artery originated approximately 2 cm above the AAA
(Figure 1). 

Because the patient had impaired renal function, we
decided to preserve the left lower pole renal artery
(the 28.5-mm bifurcated Excluder stent graft was posi-
tioned just below it). In order to expand the stent graft,
balloon angioplasty of the infrarenal segment of the
device was performed with a 32- X 20-mm Coda bal-
loon catheter (Cook Medical, Bloomington, IN). The
postprocedural abdominal aortogram revealed satisfac-
tory results without any evidence of endoleak (Figure
2). The patient had an uneventful recovery and was dis-
charged from the hospital the next day. Despite several
notifications, the patient never returned for routine
follow-up.

MANAGEMENT OF DISTAL ENDOGR AFT
MIGR ATION AND R AAA

The patient was transferred from our emergency
department to the endovascular suite with the diagnosis
of an acute RAAA 3 years after his original EVAR proce-
dure. His CT angiograms and the abdominal angiogram
from the original EVAR procedure were reviewed for
possible causes of endograft migration and RAAA. No
apparent cause for endograft migration was identified.
Because of his severe comorbid conditions, we decided
to perform the abdominal angiogram, and if possible,
we would perform EVAR with the use of local anesthesia
and a percutaneous femoral artery approach. The
abdominal aortic angiogram with a marker pigtail
catheter (with 1-cm markers) (Cook Medical) revealed
distal migration of the Excluder stent graft into the
AAA. It also showed a type I endoleak and an RAAA
(Figure 3). The distance from the main left renal artery
to the septation of the endograft was measured at 70
mm. The left lower pole renal artery was thought to be
too close to the AAA to avoid type II endoleak, which in
the setting of RAAA would have devastating conse-
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Figure 3. An abdominal aortogram revealing distal migra-

tion of the stent graft (open white arrow), RAAA (closed

white arrow), and metallic clips from a previous procedure

unrelated to AAA surgery (curved white arrow).

Figure 2. The abdominal aortic angiogram after the Excluder

stent graft (W. L. Gore & Associates, Flagstaff, AZ) was

deployed just below the accessory left renal artery (white

arrow).There is no evidence of endoleak.



86 I ENDOVASCULAR TODAY I MAY 2009

COVER STORY

quences. Occlusion of this branch was then performed
with three Tornado endovascular coils (Cook Medical)
(each measuring 3 mm in diameter and 3 cm in length)
through a 5-F C1 diagnostic catheter (Boston Scientific
Corporation, Natick, MA). 

The patient underwent a redo EVAR with an Excluder
stent graft that was 140 mm long, 28.5 mm in aortic
diameter, and 14.5 mm in right iliac diameter. This device
was delivered via the right femoral artery with a percuta-
neous approach through an 18-F sheath, advanced
through the existing stent graft, and deployed just below
the origin of the more cranial left renal artery and above
the left lower pole renal artery. The left iliac limb meas-
ured 14.5 mm in distal diameter and 100 mm in length
and was delivered through a 12-F sheath with a percuta-
neous approach via the left femoral artery (Figure 4).
Balloon angioplasty of the endograft was performed
with a 25- X 20-mm Impact balloon catheter (B. Braun
Interventional Systems Inc., Bethlehem, PA) and a 
14- X 40-mm XXL balloon catheter (Boston Scientific
Corporation). The abdominal aortogram revealed satis-
factory results and no evidence of endoleak (Figure 5).

Bilateral common femoral artery repair was achieved
percutaneously with the use of a 10-F Prostar XL device
(Abbott Vascular, Santa Clara, CA) and the previously
described “preclose technique” (Figure 6).6 At the end of
the procedure, the patient received a blood transfusion
of 2 U of packed red blood cells to treat anemia. His
postprocedural course was uncomplicated. The patient’s
serum creatinine level the following day was 1.7 mg/dL,
and his hemoglobin was 10.4 g. He was discharged from
the hospital 48 hours after the procedure. The patient
continues to do well, and his CT scan after 1 year of fol-
low-up revealed no evidence of endoleak or any other
complications.

DISCUSSION
The EUROSTAR registry collaborators have reported

that angulated and short infrarenal necks, large neck
diameters, and neck thrombus are some of the most
common predictors of endograft failure, resulting in
type I endoleak and stent graft migration.2,7 The inci-
dence of endograft migration has been reported to be
between 9% and 45%.2,7-9 The cause and nature of the
endograft migration with subsequent type I endoleak is
not exactly clear in our patient. The CT measurements
before the original procedure revealed 2 cm of
infrarenal neck below the left accessory renal artery,
which should have been sufficient to achieve a reliable
and permanent seal. However, without surveillance, it is
difficult to know the exact mechanism of failure in this
case. It is possible that the aneurysm neck degenerated
and that this is not truly a case of a device-related endo-
graft migration.

The Excluder endograft has seven double anchors in
the proximal segment that are designed to prevent dis-
tal migration. In the Excluder pivotal trial, there was no

Figure 4. An image of the percutaneous right femoral artery

approach with an 18-F sheath (Cook Medical) (white curved

arrow) and a 12-F sheath (Cook Medical) (straight white arrow).

Figure 5. An abdominal aortogram after deployment of a

new stent graft (white arrow) within the migrated endograft

(black arrow) reveals a satisfactory result and resolution of

the endoleak.
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evidence of distal migration and type I endoleak. The
manufacturer of this device recommends routinely per-
forming balloon angioplasty of the proximal segment of
the endograft to embed the anchors in the aortic neck;
this was done in our patient. The manufacturer also
cautions that in patients with circumferential aortic
neck calcifications, the anchors might not be able to
adequately penetrate the aortic tissue, which could
result in distal endograft migration. However, we did
not see any evidence of severe aortic neck calcification
in our patient. 

Another possibility is that the infrarenal aortic neck
tissue was of suboptimal quality and could not hold the
endograft in place. Because the Excluder is not a fully
supported device and depends solely on proximal
anchors to hold it in place, it is possible that a subopti-
mal attachment of the anchors caused endograft migra-
tion in our patient. The breakage of the aortic tissue or
endograft anchors could have resulted in distal endo-
graft migration and type I endoleak. However, it should
be emphasized that in the absence of follow-up evalua-
tions, it is not possible to determine the mechanism or
nature of the procedural failure in the original case pre-
sented. Undetected and untreated distal endograft
migration and type I endoleak invariably leads to AAA
enlargement and eventual rupture. Therefore, it is
mandatory for all patients after EVAR to undergo rou-
tine surveillance studies, which was not done in our
patient due to his lack of compliance to the follow-up
protocol.

An RAAA is a surgical emergency that carries signifi-
cant mortality and morbidity.4,5 We elected to perform
percutaneous EVAR in our patient due to his comorbid
conditions and favorable anatomical findings, which
helped us achieve this goal. It is important to mention
that it is necessary to have at least a 7-cm distance from
the lowest renal artery to the original endograft septa-
tion to be able to fully open the contralateral limb. If
this distance is shorter, one could convert the endograft
using the Excluder to aortomonoiliac configuration by
deploying the contralateral limb in the ipsilateral side.
Another option is to use other commercially available
endografts that offer aortomonoiliac configuration and
then perform a femorofemoral bypass to provide blood
flow to the contralateral leg. 

CONCLUSION
The key factors that influence EVAR success are pre-

procedural planning, operator experience, the tech-
nique employed, and the type and the generation of the
endograft.1,2,7-9 In order to prevent serious complica-
tions and RAAA after EVAR, regular follow-up of
patients with complex infrarenal neck anatomy is essen-
tial. Percutaneous EVAR should be considered whenever
possible to avoid consequences and delay of general
anesthesia for RAAA. However, further improvements
in endograft attachment are needed to simplify and
improve the results of EVAR. ■
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Figure 6. The 10-F Prostar XL device (closed white arrow)

and a 0.035-inch Amplatz Super Stiff guidewire (Boston

Scientific Corporation) (open white arrow) that was used for

percutaneous repair of the left and right femoral arteries.


