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Early graft thrombosis after endovascular aortic aneurysm
repair with aortouni-iliac endografts

L. FERNÁNDEZ-ALONSO, J. OLEA

Endovascular repair of aortic aneurysm has become a
viable treatment option in selected patients. However,
despite the minimally invasive nature ot this treatment
a significant incidence of vascular complications has
been reported. Here, we report two cases of acute limbs
ischemia due to endograft thrombosis in patients treat-
ed with aortouni-iliac devices and we review the etiologic
factors related with these events and the treatment
options. We suggest that the presence of atherosclerot-
ic plaques within the outflow arteries and coexistent
infrainguinal arterial occlusive disease (poor runoff) is
an underestimated factor in the risk of graft trombosis,
especcially in patients treated with aortouni-iliac devices
and we invocate the use in the early follow-up surveil-
lance after endovascular repair of aortic aneurysm of
noninvasive test such duplex scanning, segmental pres-
sures and ankle-braquial indices to asses the presence
or progress of coexistent occlusive disease. We also sug-
gest that some adverse outcomes adscribed to device
failure might be more properly charged to inappropiate
patient selection.
KEY WORDS: Endovascular surgical procedures - Aortic
aneurysm, abdominal - Aortouni-iliac graft.

Endovascular repair of aortic aneurysm has become
a viable treatment option in selected patients.

However, despite the minimally invasive nature ot
this treatment a significant incidence of vascular com-
plications has been reported. One of the most fre-
quent complications is graft thrombosis with an inci-
dence in the series ranged from 0.6% to 9.9% (mean
5.1%)1. Most of these cases represent endograft limb
thrombosis of bifurcated devices and most cases of
graft thrombosis were reported within the early post-
operative period. Here, we report two cases of acute
limbs ischemia due to endograft thrombosis in patients
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treated with aortouni-iliac devices and we review the
etiologic factors related with these events and the
treatment options.

Case series

Case 1.—A Talent aorto-uni-iliac graft and a femoral crosso-
ver bypass graft with PTFE was used to treat an abdominal aor-
tic aneurysm (AAA) in a 67 years old male patient. The patient
had mild claudication, without popliteal and distal pulses and
a bilateral ankle pressures <80 mmHg. The intraoperative angio-
graphy showed no technical defects and the good result were
assessed before discharge with three-phase, contrast-enhaced
computed tomography (CT) scan and plain abdominal radio-
graph. The patient was discharged 72 hours after the procedu-
re and on postoperative day 14, the patient presented with bila-
teral acute lower limb ischemia with thrombosis of the femoral
crossover bypass graft. CT scan reconstruction also showed
thrombosis of the infrarenal aorta and the entire aortouni-iliac
graft. The patient was treated with an axillofemoral bypass and
thrombectomy of the femoro-femoral graft. At last follow-up, the
patien died 13 monts later due to a myocardial infraction and
the graft remained patent.

Case 2.—A 76 years old man was refered to us with bilate-
ral acute lower limb ischemia 15 days after treatment with a
“custom-made” aortouni-iliac graft and femoral crossover bypass
in other center. The CT scan reconstruction showed thrombo-
sis of the infrarenal aorta, the aortouni-iliac and femoro-femo-
ral grafts and the patient was treated with an axillofemoral
bypass and thrombectomy of the femoro-femoral graft (Figure
1). At last follow-up, this graft remained patent 37 months after
the procedure.
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Discussion

Endograft thrombosis after endovascular repair of
infrarenal AAA is a recognized complication2-4. In a
recent literature review of endovascular aortic repair
in which graft thrombosis was reported, the most
common reported cause was stenosis of the iliac limb
or limbs of the graft due to technical problems in
graft deployment or placement1. However, some oth-
er factors have been proposed to predispose to graft
thrombosis including areas of stenosis, such as the
aortic bifurcation and occlusive or iliac arteries,4 unsup-
ported endograft devices,1 irregularity of the endo-
graft lumen from device overlap,5 stent graft materi-
al, changes in forces such as extrinsic compression
from trombus and changes in radial force from increas-
ing luminal blood flow6,7 and arterial outflow8.
Furthermore, in bifuracted grafts, Carrocio et al.8 iden-
tified a tendency for endograft limb thrombosis when
the limb diameter was small and extended to the
external iliac artery. 

The bifurcated configuraion has gained populari-
ty in endovascular management of AAA because it
appears more anatomic than the uni-iliac approach.
However, bifurcated stent grafts are not suitable in all

patients and are more dificult and time-consuming to
deploy. In fact, the use of bifurcated grafts are limit-
ed in many cases by complex iliac artery anatomy and
specifically by an ectasic or frankly aneurysmal iliac,
as well as iliac tortuosity or occlusive disease. In such
circumstances, some iliac limiations of endovascular
repair may be overcome with an aortouni-iliac device
in conjunction with femorofemoral crossover bypass
grafting when one iliac artery is suitable for acces
and device deployment. Recognized advantages to
such a system include ease of device deployment,
without rotational concerns, and no modular interface
requirements and their potential pitfalls. Also, ease of
use broadens endovascular repair of AAA applica-
bility to patients with ruptured aneurysms9. Disad-
vantages unique to this repair include the potential
drawbacks of femorofemoral bypass grafting, includ-
ing poor late patency and infection, and develop-
ment of thigh or buttock claudication. Further occa-
sional difficulties with therapeutic contralateral iliac
system occlusion may occur. However, several stud-
ies have confirmed the feasibility and mid-term suc-
ces of placing such a repair configuration10,11 and
this reconstruction option offers an effective treat-
ment  alternative in patients at high risk for open
repair who have unilateral iliac artery anatomy unsuit-
able for bifurcated endografting10 and in ruptured
aneuryms9.

The angiogram, three-phase, contrast-enhaced CT
scan and plain abdominal radiograph before discharge
showed good aneurym exclusion with sac shrinkage
and no endoleak, stenosis or kinking in our patients
and there were no documented technical problems
during the procedure. Both grafts in our patients were
fully supported grafts and thrombosis occurrs in both
cases in the early postoperative period (up to 30 post-
operative days). 

We believe that the presence of atherosclerotic
plaques within the outflow arteries and  coexistent
infrainguinal arterial occlusive disease (poor runoff)
is an underestimated factor in the risk of graft trom-
bosis, especcially in patients treated with aortouni-ili-
ac devices, and we can speculate that our two patients
had a poor inflow and a poor runoff that may be, at
least in part, reponsible of the early graft thrombosis.
Our patient of case 1 have tortuosity of the external
iliac arteries and severe stenotic disease in iliac and
superficial femoral arteries (Figure 2) and our patient
of case 2 have also sever occlusive disease of the
superficial femoral arteries with mild claudication

Figure 1. – Angiogram showing final result after revascularization in
case 2. Note patency of both hypogastryc arteries.
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and with a preoperative bilateral ankle/braquial <0.60.
Furthermore, our case 1 was associated with embo-
lization of internal iliac artery and had aortouni-iliac
grafts extended to the externl iliac artey and, as spec-
ulate Carrocio et al.,8 the sacrifice of the hypogastric
outflow can contribute to the detrimental of graft
limb patency.

The quality and diameter of the femoral and iliac
arteries are important factors and small diameters, tor-
tuosity and arterial wall calcification may preclude
delivery of the endograft. On the other hand, the
presence of occlusive disease and tortuosity in the ili-
ac arteries may result in graft diameters significant-
ly more narrowed when compared with the mea-
surements that were taken from preoperative angio-
grams and CT-scan. There is evidence to suggest
that intravascular ultrasound (IVUS) is more effective
than angiogram at confirming complete expansion of
endograft and detecting residual stenosis of flow
restricting lesions at increased risk for thrombosis12.
Aljabri et al.1 suggest that the routine use of intra-
operative IVUS in the setting of endovascular
aneurysm repair may help to minimize the risk of
postoperative graft limb thrombosis. Amesur et al.13

reported a greater ability of IVUS to identified nar-
rowed limbs peroperatively and after the institution

of IVUS they improved dramatically the detection
of stenosis and reported a rate of limbs occlusion
of 17% with the use of angiography alone and a rate
of 0% with the use of IVUS at a mean follow-up of
14 months. We do not have any personal experi-
ence with IVUS.

Because most cases of graft thrombosis occurred
within the early postoperative period (<30 days)1 and
are not related to endoleaks or aneurysm sac size we
invocate the use in the early follow-up surveillance of
non invasive test such duplex scanning, segmental
pressures and ankle-braquial indices to asses the pres-
ence or progress of coexistent occlusive disease after
the procedure.

When endograft thrombosis occurs the treatment
options include conservative management, open sur-
gical procedures and transfemoral endovascular pro-
cedures. 

Conservative management with observation is an
option of treatment in patients with symtoms of mild
claudication but in patients with aortouni-liac devices
with entire occlusion of the graft is exceptional. As in
our case 1, the loss of collateral flow from the hypogas-
tric artery resulted in more progressive symptoms of
ischemia and do not permit management with obser-
vation.

The open surgical procedures includes conversion
to open repair or extraanatomic bypass and endovas-
cular procedures includes balloon angioplasty and
stenting and thrombolysis. In the large European col-
laborative registry (EUROSTAR) experience of more
than 1000 patients followed for more than 12 months,
18% have needed secondary interventions after
endovascular aneurysm repair including intervention
for endograft thrombosis14. Twelve percent of sec-
ondary interventions were via the transabdominal
approach, 11% were extra-anatomic bypass and 76%
were transfemoral. Complete graft trhombosis was
the indication for only one of the cases of transab-
dominal secondary intervention and limb occlusion
was the most common indication for extra-anatom-
ic revascularization. In the literatture, most patients
with limb or graft occlusions did not undergo throm-
bolysis and arteriography to help identify potential
sources of thrombosis and underwent extra-anatom-
ic bypass.  

In our cases, both aortomonoiliac devices and both
that one with acute thrombosis of the entire endograft
resulting in severe lower extremity ischemia, emer-
gent axilofemoral and thrombectomy of the femoro-

Figure 2. – Preoperative angiogram of case 1 showing tortuosity and
stenotic disease of the iliac vessels.
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femoral graft was performed with a satisfactory result.
According with Carroccio et al.8 we decided to manage
the thrombosis with extra-anatomic bypass because
of concerns that thrombectomy of the aortouni-liac
graft may have disloged the graft. However, we per-
formed thrombectomy of both iliac arteries distal to the
endograft in order to achive adequate flow in the
hypogastric arteries. The good outcome of the extra-
anatomic bypasses in our patients instead of the poor
run off emphasize again the importance of anatomic
criteria selection and the importance of the maintance
of a good inflow in the femoral crossover bypass graft
when an aortomonoiliac device is used.

Our two cases emphasize the importance of proper
and appropiate patient selection and adherence to
anatomic selection criteria and suggest that some adverse
outcomes ascribed to device failure might be more
properly charged to inappropiate patient selection.

Conclusions

We believe that the presence of atherosclerotic
plaques within the outflow arteries and  coexistent
infrainguinal arterial occlusive disease (poor runoff) is
an underestimated factor in the risk of graft trombosis,
especcially in patients treated with aortouni-iliac devices,
and we invocate the use in the early follow-up sur-
veillance after endovascular repair of aortic aneurysm
of non invasive test such duplex scanning, segmental
pressures and ankle-braquial indices to asses the pres-
ence or progress of coexistent occlusive disease.

Our two cases emphasize again the importance of
proper and appropiate patient selection and adherence
to anatomic selection criteria and suggest that some
adverse outcomes ascribed to device failure might be
more properly charged to inappropiate patient selec-
tion. Moreover, when thromboses occurred, inter-
vention is successful in reestablishing arterial perfusion
and relieving ischemic symptoms even in the long
term follow-up.
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