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Staged Hybrid Treatment with Branched
Endovascular Aneurysm Repair of a Thoracoabdominal
Aortic Aneurysm in the Presence of a Total Infrarenal
Aortoiliac Occlusion
Mateja Andic and Mario Lescan
Department of Thoracic and Cardiovascular Surgery, University Medical Centre Tübingen, Tübingen, Germany

Aortoiliac occlusive disease may limit the use of branched endovascular aneurysm
repair (BEVAR) of thoracoabdominal aneurysms (TAAAs). Thus, infrarenal aortoiliac
occlusion may preclude the use of BEVAR. We present a case involving a 67-yearold patient with a fast-progressing TAAA (diameter: 70 mm) and a concomitant
total aortoiliac occlusion. A multi-staged treatment concept included the creation
of the access and the distal landing zone for the consecutive endovascular procedures through an aorto-right femoral-left popliteal bypass. At six-week intervals,
thoracic endovascular aortic repair for the creation of the proximal landing zone
and a 4-vessel BEVAR were accomplished. At 36 months, a type III endoleak occurred due to the fracture of the bridging stent-graft to the celiac trunk and the
superior mesenteric artery. It was successfully treated with VBX stent-grafts. This
case illustrates the importance of a staged hybrid approach in the management of
complex aortic pathologies with poor access and insufficient distal landing zone.
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INTRODUCTION
Thoracoabdominal aortic aneurysms (TAAAs) are increasingly treated with branched endovascular aneurysm
repair (BEVAR) to reduce postoperative morbidity and
mortality in old patients with severe comorbidities, who
are unfit for open thoracoabdominal repair [1]. Small diameters of the access vessels with severe calcifications or
tortuosity limit the use of BEVAR and may lead to access
site complications including femoral vessel thrombosis, leg
ischemia or iliac artery injuries [2]. To overcome the barriers imposed by insufficient access, hybrid repair solutions
with iliac conduits may be considered [3]. However, a total
aortoiliac occlusion with juxtarenal thrombosis is associated
https://doi.org/10.5758/vsi.210064

not only with the absence of access vessels but also of the
distal landing zone. Moreover, bilateral hypogastric occlusion and lumbar artery thrombosis coincide with a high risk
of paraplegia in endovascular treatment lengths >200 mm
[4-6]. We outline an alternative treatment strategy to the
open repair in a high-risk patient with an unusual pathologic constellation: total infrarenal aortoiliac occlusion in
the presence of a fast-growing TAAA (Fig. 1).
The study was approved by the Independent Research
Ethics Committee of the University of Tübingen (no.
626/2021A). Written informed consent was obtained from
the patient for the publication of the case and the image
material before the submission.
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CASE
An immobile 67-year-old male patient was presented
to our center in a reduced general condition with severe
peripheral arterial disease and rest pain in both legs. The
comorbidities included coronary artery disease, chronic
obstructive lung disease, nicotine abuse, and hypertension.
Computed tomography angiography (CTA) showed total
occlusion of infrarenal aorta, bilateral iliac and hypogastric
arteries and additional thrombosis of the left common and
superficial femoral artery (Fig. 2A). Moreover, a TAAA (diameter progress from 45 mm to 70 mm within 11 months)
overriding the aortic occlusion was observed. Being unfit
for open thoracoabdominal surgery, the patient was scheduled for urgent open repair of the infrarenal aortic occlusion and subsequent endovascular staged treatment of the
TAAA.
In the first stage, we replaced the occluded infrarenal

A

aorta with a bifurcated Dacron graft (22 mm×11 mm; Aesculap, Tuttlingen, Germany) after the median laparotomy
and infrarenal aortic cross-clamping. The proximal end-toend anastomosis and the distal anastomoses to the common
femoral artery on the right side and to the above-knee popliteal artery on the left side were sewn. An additional incision in the left groin was performed to accomplish an endto-end anastomosis of the Dacron graft to an 8-mm ePTFE
graft (Gore, Flagstaff, AZ, USA) to obtain a sufficient graft
length in order to revascularize the popliteal artery. On the
ninth postoperative day, the patient was discharged from
the hospital.
Six weeks later, a thoracic endovascular aortic repair
procedure was performed to create a proximal landing zone
for the BEVAR. The cerebrospinal fluid (CSF) drain was
placed preoperatively to prevent spinal cord ischemia and a
femoral cut-down to the Dacron graft on the left side was
performed at both endovascular stages under general anes-
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Fig. 1. Axial computed tomography scans (vertebra Th12) showing the diameter progress of the thoracoabdominal aneurysm at diagnosis (A) and 14 months thereafter (B). (C) Stable aortic diameter 22 months after the treatment completion.
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Fig. 2. Three-dimensional computed tomography volume rendering with thoracoabdominal
aneurysm and infrarenal occlusion at admission (A), after the
replacement of the infrarenal
aorta and thoracic endovascular
aortic repair (B), and 22 months
after branched endovascular
aneurysm repair (C). (D) Form
and dimensions of the custommade endograft with 2 directional branches for the superior
mesenteric artery (SMA) and
the celiac trunk (CT) and two
inner branches for the renal
arteries. LRA, left renal artery;
RRA, right renal artery.
www.vsijournal.org
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Fig. 3. Computed tomography
(CT) scan showed type III endoleaks (A) from the fractures
of bridging stent-grafts to the
celiac axis and superior mesenteric artery (B; red arrows).
After VBX implantation the CT
scan showed fixed bridging
stent-grafts (C) without endoleak in the completion angiography (D).
follow-ups were performed at 3, 6, 12, and 22 months after
discharge with stable aneurysm diameters and completely
excluded aneurysm without endoleaks. All endografts
were patent and no re-interventions were required. At 36
months, a new type III endoleak was diagnosed due to the
fracture of the bridging stent-grafts to the CA and SMA,
which resulted in an aneurysm growth of 9 mm (Fig. 3A, B).
The endoleak was fixed by VBX endografts (Gore) through
transbrachial approach (Fig. 3C, D). The follow-up was uneventful 13 months after the bridging stent-graft correction.

DISCUSSION

Fig. 4. Inner branch based and precannulated, off-the-shelf
En-side stent-graft.
thesia. A Jotec 38/130/30-mm tapered thoracic endograft
(Evita 3G; Jotec, Hechingen, Germany) was deployed in the
descending aorta, proximally to the origin of the celiac axis
(CA; Fig. 2B). The postoperative course was uneventful.
Five days after the surgery, CT control scan was performed,
which is standard practice in our clinic. The patient was discharged on the same day. Six weeks later, a custom-made
endograft (Jotec Extra Design; Jotec) with two directional
branches for the CA and superior mesenteric artery (SMA)
and two inner branches for the renal arteries were implanted. The CSF drain was placed prior to procedure. Bridging stent-grafts (E-ventus; Jotec) were deployed through
the left brachial artery cut-down (Fig. 2C, D). No technical
complications developed during the postoperative course.
The patient was discharged eight days later after recovering
form postoperative delirium and reduced general condition
after three complex surgeries in a relatively short period.
However, the CTA showed no abnormality. Uneventful
https://doi.org/10.5758/vsi.210064

Calcified or occluded access vessels limit the use of
transfemoral BEVAR. Complementary implementation of
open surgery to gain access has been previously described,
however not to this extent as presented in this case report [7].
We demonstrated the maximum variant of access and distal
landing zone creation in the form of an infrarenal aortic replacement in a patient with infrarenal aortic occlusion, who
otherwise could not have been treated endovascularly and
who was not a candidate for open surgery due to serious
comorbidities.
Two technical notes need to be addressed. The first is
the end-to-end proximal anastomosis instead of the endto-side anastomosis - which is usually performed for the
treatment of infrarenal aortic occlusion – to avoid the incomplete stent-graft apposition in the distal landing zone
and the risk of type Ib endoleak. The straight distal landing
zone of 30 mm in the Dacron graft ensured safe infrarenal
sealing for the BEVAR. The second technical issue includes
the narrow aortic anatomy at the level of renal arteries. The
use of a custom-made endograft with 2 outer branches (CA,
SMA) and two inner branches for the renal arteries allowed
for a safe deployment of the main graft and the eased cannulation of the renal arteries. Alternative approaches in
narrow aortic anatomies include the use of two customPage 3 of 5
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made fenestrations for the renal arteries instead of inner
branches, or in case of urgencies surgeon-modified stentgrafts or chimneys [8-10]. The first precannulated off-theshelf BEVAR stent-graft based on inner branches (En-side;
JOTEC Cryolife, Hechingen, Germany) has been released in
2020 in Europe. Since then, our endovascular TAAA strategy switched completely from custom-made stent-grafts
towards the off-the-shelf inner-branch technology (Fig. 4),
which allows for the treatment even in narrow aortic anatomies.
Due to the complete occlusion of lumbar and both hypogastric arteries, the patient was regarded to be at tremendous risk for postoperative paraplegia after the thoracoabdominal repair. Our measures to prevent postoperative
paraplegia included balanced blood pressure management
(mean arterial pressure >90 mmHg) and the correction of
preoperative anemia to hemoglobin levels >10 g/dL. Moreover, at both endovascular stages, the patient received a
CSF drain, as he met both high-risk criteria for paraplegia:
extensive aortic coverage and the absence of patent lumbar and hypogastric arteries [11]. Finally, the multi-staged
approach was performed, which is known to stimulate the
spinal collateral network and to reduce the incidence of
spinal cord ischemia in comparison to the single stage open
or endovascular approach [12].
As a limitation, our case also demonstrates the Achilles’
heel of BEVAR: type III endoleaks occurred after bridging
stent-graft fractures at 3 years. Thus, further evaluation of
the durability of BEVAR with the focus on new generation
bridging stent-grafts is mandatory to assess endoleak free
survival and bridging stent-graft failure [13].
We conclude that the treatment of complex aortic pathologies should be individualized regarding patient comor-
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bidities and anatomy, while the combination of open and
complex endovascular aortic surgery crosses the boundaries
imposed by difficult access and insufficient proximal or
distal landing zones. Moreover, staged endovascular procedures and the implementation of acknowledged spinal
cord protection strategies prevent paraplegia in high-risk
patients.
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