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Abstract: A rare postoperative complication of aortic root replacement is pseudoaneurysm formation. Surgical repair may be rather challenging
particularly in patients who are elder and with significant comorbidities. Endovascular approach may also be technically demanding, given the high
blood velocity and the anatomical challenges of the area of the aortic root and the ascending aorta. We would like to describe a case of an 85-year-old
patient with history of prosthetic graft aortic root replacement who had been developed a 7-cm pseudoaneurysm with sternotomy diastasis and
extension in the subcutaneous tissue, 7 years after the initial operation. Given the comorbidities, open repair was not considered a valid option and
successful endovascular repair with the use of a ventricular septal occluder plug followed. One-year follow-up confirmed satisfactory exclusion of the
pseudoaneurysm with no migration of the endovascular device and no other complication. This is one of the rare cases on endovascular repair of an
ascending aorta postoperative pseudoaneurysm.
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Introduction

The pseudoaneurysm of the ascending aorta (PSAA) is
high-risk complication that approximately occurs after
0.5% of cardiac surgery operations [1]. The likelihood
of a pseudoaneurysm formation is higher when vascular
grafts are used [1–2]. Surgical repair in such cases is
associated with a very poor prognosis and high mortality
that may reach up to 30% [3]. Endovascular approach is
an established treatment method of pseudoaneurysms in
other vascular territories; however, there is very limited
experience in the ascending aorta, given the technical
difficulties related to the elevated blood velocity and the
heart movement.

We would like to describe a case of an 85-year old
patient who developed a gigantic (7 cm) PSAA, 7 years

after aortic root replacement, with sternotomy diastasis
and extension in the subcutaneous tissue that was suc-
cessfully treated endovascularly using ventricular septal
occluder plug.

Case Report

An 85-year-old man was presented by his general practi-
tioner complaining of the presence of an erythematous
round lesion that was protruding from the surgical scar of
his previous sternotomy. He mentioned that the lesion
has been growing slowly over time and that lately was
also associated with pain in the area. The patient has
undergone aortic valve and aortic root replacement with
the use of a prosthetic tube graft 7 years ago. The general
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practitioner referred him to the cardiothoracic unit of our
hospital; physical examination confirmed the presence of
a non-pulsatile, erythematous round lesion in the cranial
third of the previous sternotomy scar with a surrounding
bruise (Fig. 1a and 1b).

Contrast-enhanced computed tomography (CECT)
scan was performed and revealed a 7-cm pseudoaneurysm
arising from a 5-mm fenestration of the distal suture line
of the Dacron graft with significant amount of thrombus.
The pseudoaneurysm was pushing the sutured sternum
forward causing diastasis of the sternotomy and was
extending anteriorly to the sternum in the subcutaneous
tissue (Fig. 1c and 1d).

The patient was discussed in the aortic multidisciplin-
ary meeting and was considered as of high risk for surgical
revision; an endovascular approach was suggested as an
alternative option and was referred to interventional
radiology.

The procedure was performed under local anesthesia.
Written informed consent was obtained explaining the
risks and benefits of the procedure, including the risk of
potential pseudoaneurysm rupture during manipulation
and potential embolic material migration in the cerebral
circulation. A retrograde left femoral artery access was
obtained and a 5F sheath was inserted. Through a pigtail

catheter, angiographic evaluation of the ascending aorta
in anteroposterior and oblique views was followed in
order to delineate the neck of the pseudoaneurysm.
A second arterial access through the left axillary artery
followed by another 5F sheath was inserted. Using this
access, the neck of the pseudoaneurysm was catheterized
and a 0.035 in. standard hydrophilic guidewire was
advanced into the pseudosac. The wire was then chan-
ged to a 0.035 in. Amplatz extra stiff guidewire (Cook
Medical, Bloomington, IN, USA) and a 9F delivery
sheath was introduced in the sac. An Amplatzer muscu-
lar ventricular septal defect occluder (St. Jude Medical,
St. Paul, MN, USA) plug measuring 15 × 7 × 10 mm
was advanced in the pseudoaneurysm neck and was
successfully deployed. The final ascending aortogram
confirmed the device position with the blockage of the
to-and-fro flow into the pseudoaneurysm sac and with
contrast stasis within the pseudoaneurysm cavity. The
next day, the subcutaneous swelling was significantly
reduced in size and a month later the skin wound was
corrected surgically (Fig. 2a). CECT was further per-
formed at 72 h after the procedure, at 1 and 6 months,
and at 1 year after the procedure, and documented
complete exclusion and reduction of the size of the
pseudoaneurysm sac (Fig. 2b).

Fig. 1. Picture of an 85-year-old man, presenting with a non-pulsatile swelling cutaneous lesion in the upper third of the sternal wound. The lesion
was surrounded by a bruise area (a, b). CECT angiography scan revealed a large pseudoaneurysmmeasuring 70mm in diameter arising from
the distal suture line of the Dacron graft with a defect in the aortic wall of 5 mm and large parietal thrombus apposition (c, d). In addition,
the sternum appeared with mild diastasis (arrow) and the pseudoaneurysm was abutting the sternum and extending through the bone to
subcutaneous tissue. Anteriorly to the sternum was observed a fluid collection of 43 mm in connection with the pseudoaneurysm sac
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Discussion

The iatrogenic PSAA is a rare complication of major
thoracic interventions; it is traditionally treated surgically
with repeated ascending aorta ligation and graft replace-
ment but with a high morbidity and mortality rate [3].
Endovascular techniques may offer a minimal invasive
solution in other aortic territories using covered stents,
liquid embolic, or coils [4]. However, there are some
technical challenges in the ascending aorta, given the
elevated blood velocity and the continuous heart move-
ment that may lead to migration of the embolic material
and lead to serious complication [5].

Very limited reports of successful endovascular repair
of ascending aortic pseudoaneurysm appear in the litera-
ture. Bashir et al. [6] described the first case of an
ascending aortic pseudoaneurysm treated percutaneously
using an Amplatzer occluder device. Very few similar
cases have been published since then as reported by a
recent review from Patel et al. [7] reporting a median
success rate of 80%, over variable follow-up periods. The
majority of these patients was of high risk, and was
considered as not suitable for open surgery.

In the case described, the choice of the septal occluder
device was the most appropriate in our view, given the
anatomical complexity of the lesion. We retain that
the use of other embolic material would have jeopardized
the final result. In particular, the use of coils, even
detachable ones, would have been linked to a migration
risk through the pseudoaneurysm neck. Even if larger
coils were used, a high number would have been required
to exclude the whole pseudoaneurysm and would have
been associated with a very high cost and an equivocal
result, given the high flow of the area. Another potential
option would have been the use of a proximal aortic cuff
to cover the graft tear; however, given the short distance
to the neck vessels and the lack of uniformity of the aortic
root diameter, this was not considered as a valid option.

We would like to conclude that the use of an Amplatzer
septal occluder has offered a valid minimal solution in a
complex patient with a challenging problem, without
complications and satisfactory during 1-year follow-up.
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Fig. 2. (a) Macroscopic appearances of the lesion at 1 month after repair. (b) CECT performed at 1-year follow-up documented totally exclusion
of the sac. The vascular plug appears in position (arrow) and successful exclusion of the pseudoaneurysm from the flow is achieved

Plug seal of an ascending aortic pseudoaneurysm
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