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Case Report

Physician-modified Zenith Alpha® endovascular stent-graft for complex pararenal
aneurysm

Endoprdtesis endovascular Zenith Alpha® modificada manualmente (fabricada en casa)
para el tratamiento de un aneurisma pararrenal complejo
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f:ga?rvfggf%mal We present a case report showing our experience, step by step, on the adaptation of a modified prosthesis to treat
aortic aneurysm. a pararenal aneurysm in a 70-year-old patient who had an abdominal pain. He smokes. And in the surgical history
Endoprosthesis. he had an appendicectomy and colecistectomy. Without relevant comorbidities.
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Reparacion

endovascular. Presentamos un caso clinico que muestra nuestra experiencia, paso a paso, en la adaptacion de una protesis
Tratamiento modificada para el tratamiento de un aneurisma pararrenal en un paciente de 70 afos con dolor abdominal.

endovascular. R o ) ’ i T i
Aneurisma abdominal Fumador. Como antecedentes quirlrgicos, se le realizé una apendicectomia y una colecistectomfa. Sin comorbi-

adrtico. Endoprotesis. lidades relevantes.
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INTRODUCTION

Repair of a pararenal abdominal aortic aneu-
rysm (AAA) is more complex than repair of a stan-
dard infrarenal AAA (1). Modified fenestrated grafts
extend the benefits of endovascular therapy to
patients with aortic aneurysms and hostile anato-
my (2). Homemade physician-modified fenestrated
grafts are not a highly costly solution (3). The long
manufacturing times of custom-made stent-grafts
are a limitation for patients who require an imme-
diate solution for their disease; therefore, this may
be the best option for the treatment of complex
aneurysms (4,5).

CASE REPORT

In this article, we examine and analyze the
repair of a complex AAA in a 70-year-old patient
with abdominal pain and no associated comor-
bidities. Imaging studies, including dynamic com-
puted tomography angiography, showed a para-
renal aortic aneurysm with suitable diameters for
endovascular treatment, with a proximal thoracic
aortic diameter of 22 mm (Fig. 1). For this reason,
we did not implant a conventional T-Branch de-

vice, because it is designed for a 34-mm diame-
ter and would have generated marked infolding,
potentially causing type la endoleaks. Therefore,
we decided to repair the aneurysm by adapting a
homemade stent-graft to the diameter of the tho-
racic aorta intraoperatively. In addition, intraoper-
atively, the patient was found to have an unusual
origin of the right hepatic artery from the superior
mesenteric artery (SMA). This finding may be pres-
ent in up to 20% of patients and is highly relevant,
because inadvertent catheterization of this vascu-
lar structure can lead to procedural errors and pro-
long the intervention. As shown on computed to-
mography angiography, the aneurysm presented
several anatomical features consistent with hostile
anatomy, according to the identification of factors
that modify the prognosis of endovascular aneu-
rysm repair.

We conducted multiplanar reconstruction us-
ing computed tomography angiography to en-
sure the accuracy of the fenestrations, followed
by printing of a 1:1-scale 3D aortic model based
on the patient’s DICOM file. Using this model as
a physical template, the orifices corresponding
to the renal arteries and the celiac trunk were
marked on the Zenith Alpha® device. The fenestra-
tions were created manually and reinforced with

Figure 1. (omputed tomography angiography of the pararenal aorta used for ex vivo mapping of the fenestrations.
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polypropylene suture and radiopaque markers.
Selective cannulation was performed through
bilateral femoral vascular access and right subcla-
vian access. The stent-graft was implanted using
conventional methods. The images show how the
stent-graft was manufactured by creating manu-
al fenestrations with a disposable cautery device
used in conventional cardiac valve surgery. To rein-
force the fenestrations, we used Ethibond® suture
with the assistance of a Medtronic retrieval device.
Finally, the image of the homemade stent-graft is
shown (Fig. 2).

We show the intraoperative completion arteriog-
raphy performed to verify procedural success after
stent-graft implantation and aneurysm correction. It
is very important not to overlook the care required
when cannulating structures in patients with ana-
tomical variants. In this case, we recognized the er-
ror because of the direction of flow and the position

Figure 2. Manual fenestrations created during the operation.

of the guidewires. We show 2 images, before and
after the procedure (Fig. 3); this is the final result of
treating a complex aneurysm anatomy when there
is neither the money to pay for nor the time to wait
for a custom-made stent-graft.

DISCUSSION

Although open surgery remains a valid option
in young patients with a low comorbidity burden,
a minimally invasive endovascular approach was
chosen given the complex pararenal anatomy and
the aim of reducing surgical trauma, aortic clamp-
ing time, and hospital stay. Detailed planning with
a 3-dimensional model allowed us to mitigate the
technical risks associated with a hostile sealing
zone, offering a personalized alternative with lower
perioperative morbidity.

| Angiologia 2026:78(4):188-192 |



PHYSICIAN-MODIFIED ZENITH ALPHA® ENDOVASCULAR STENT-GRAFT FOR COMPLEX PARARENAL ANEURYSM 191

EIE. :!z-“:w‘
By toixeor

Waska

R/ e L

!

Ma |BBnauideratazion: 07 ‘

Figure 3. A. Aneurysm before the procedure. B. Final completion angiography showing patency of all visceral branches and complete exclusion of the aneurysm sac, with no evidence

of endoleaks.

The need to manually modify Zenith Alpha® stent-
grafts, that is, to manufacture them in-house, has be-
come necessary in our setting because of the cost
of custom-made stent-grafts and the waiting time
required for their arrival. In some cases, T-Branch® de-
vices are not feasible because of their proximal diam-
eter and the anatomical configuration of the patient.
Endovascular therapy has expanded significantly and
is currently considered a first-line alternative in clini-
cal practice for the management of AAA, particularly
when the anatomy is suitable. Although international
guidelines maintain open surgery as a cornerstone in
patients with low comorbidity, the development of
complex techniques such as fenestrated prostheses
has broadened the spectrum of patients successfully
treated by minimally invasive means. Similarly, com-
mercial branched and fenestrated devices have been
developed as a treatment option for short necks and
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juxtarenal or pararenal aneurysms. However, the lack
of availability in some countries and centers, manufac-
turing time, and, in our country, the importation and
delivery of grafts, in addition to their high cost, mean
that they are not a viable primary option.
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