CASE REPORT

Left ventricular outflow tract pseudoaneurysms and severe
paravalvular aortic regurgitation treated by percutaneous
approach in a Marfan syndrome patient

Dean C. Paz BS, Timothy Hegeman DO, Onur Nadi Varli, Cihan Cevik MD

ABSTRACT

A 66-year-old man with a history of Marfan syndrome and resolved infective endocarditis
was found to have shortness of breath after a previous aortic valve replacement in 2010.
Several severe paravalvular leaks were seen on imaging, and left ventricular outflow tract
pseudoaneurysms were identified as the cause of his symptoms, which warranted treatment.
Due to this patient’s risk of surgical intervention, a retrograde transaortic approach was used.
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INTRODUCTION

A left ventricular outflow tract (LVOT) pseudoan-
eurysm carries significant risks, including severe aor-
tic insufficiency, heart failure, rupture, compression of
nearby vital structures, and death." Early identifica-
tion and diagnosis can be achieved with non-invasive
imaging modalities, including transthoracic echocardio-
gram, transesophageal echocardiogram, and computed
tomography angiogram. The cornerstone of medical
management for patients with these pseudoaneurysms
has been open heart surgery. In patients who are high
risk surgical candidates, using alternative methods to
close paravalvular leaks and LVOT pseudoaneurysms is
imperative.

We present a case of a 66-year-old man with a
history of Marfan syndrome and a previous diagnosis
of infective endocarditis of the aortic valve followed by
aortic valve replacement. The patient developed severe
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paravalvular leak and left ventricular outflow tract pseu-
doaneurysms after cardiac surgery. He was found to
be at prohibitive risk for repeat surgical repair and was
managed with transcatheter aortic paravalvular leak
and LVOT pseudoaneurysm closure using a retrograde
transaortic approach.

CASE

A66-year-old man with a history of Marfan syndrome
with previous, resolved, infective endocarditis required
aortic valve replacement with a 27 mm Freestyle Delta
conduit bioprosthesis in 2010. He also had replacement
of his ascending aorta with a 24-mm Hemashield graftin
the same procedure. The patient developed severe bio-
prosthetic aortic valvular and paravalvular regurgitation
in 2022 and underwent valve in valve transcatheter aor-
tic valve replacement (TAVR) with an Edwards Sapien
S3 Ultra 26 mm valve. His transvalvular aortic regurgi-
tation resolved post TAVR, but his severe paravalvular
aortic regurgitation persisted. Figure 1 illustrates the
patient’s paravalvular leaks. Due to his complex medi-
cal history, he was found to be at prohibitive risk for redo
sternotomy. Cardiac computed tomography scan also
demonstrated multiple pseudoaneurysms arising from
the left ventricular outflow tract (Figure 2). He reported
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Figure 1. Transverse section through the aortic valve
illustrating the multiple paravalvular leaks as indicated
by each numbered arrow.

Figure 2. Cardiac computed tomography revealing
two pseudoaneurysms laterally extending from the left
ventricular outflow tract bilaterally.

shortness of breath with minimal activities, and he was
classified as NYHA Class 3. The patient was seen by
our cardiac service in this facility, and it was agreed that
transcatheter closure of the LVOT pseudoaneurysm
and paravalvular leaks should help reduce the symp-
toms impairing his daily activities.

PROCEDURE

With the guidance of the transesophageal echo-
cardiogram, a femoral arterial access was utilized for
the retrograde paravalvular leak closure. A 5 Fr mul-
tipurpose catheter was telescoped within a 6F AL-1
guide catheter, and the paravalvular leak was crossed
with a 0.035 Glidewire (Boston Scientific, Marlborough,
MA). The wire was exchanged for an extra-stiff soft
tip Amplatz wire in the left ventricle. A 110 cm shuttle
sheath (Cook, Bloomington, IN) was then advanced
into the left ventricular cavity through the pseudoaneu-
rysm over this wire. The neck of the anterolateral pseu-
doaneurysm was then occluded using an Amplatzer I
16 mm vascular plug (Abbott, Abbott Park, IL) with TEE
guidance. Similar steps were performed for the poste-
rior pseudoaneurysm which was then closed using an
Amplatzer Il 10 mm vascular plug (Abbott), as shown
in Figure 3. Postprocedural TEE demonstrated signif-
icant reduction from severe to mild paravalvular aortic
regurgitation.

DiscussioN

In this report, we describe the management of a
66-year-old man with Marfan syndrome, who devel-
oped left ventricular outflow tract pseudoaneurysms
which caused severe paraprosthetic aortic regurgita-
tion following infective endocarditis and aortic valve
replacement 12 years ago. He underwent successful
transcatheter paravalvular leak closure by vascular
plugs since he was not an appropriate candidate for
surgical repair.

A left ventricular outflow tract pseudoaneurysm is
a pooling of blood into a newly formed cavity, which
can result secondary to blood flow at high velocities.
Left ventricular outflow tract pseudoaneurysms can
also develop secondary to infective endocarditis,
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Figure 3. Post-procedural coronary angiogram
revealing placement of the Amplatzer I 16 mm
vascular plug (above) and Amplatzer I1 10 mm vascular
plug (below).

suture dehiscence post-aortic valve repair, and other
surgical interventions directed towards the aorta.?
They are more common in patients with connective
tissue disorders such as in our patient with Marfan
syndrome. His history of infective endocarditis and
prior aortic valve replacement could have also con-
tributed to his pseudoaneurysm formation. Detecting
pseudoaneurysms is important to minimize the risk of
developing rupture, embolism, compression to nearby
structures, and infection.” While many patients with
an LVOT pseudoaneurysm may be asymptomatic,
others can present with symptoms similar to those
experienced with coronary artery disease secondary
to compression of the main coronary arteries.®* LVOT

pseudoaneurysms can also often cause aortic regurgi-
tation, which may lead to left ventricular enlargement,
systolic dysfunction and congestive heart failure.

The primary treatment of LVOT pseudoaneurysms
and associated aortic regurgitation is surgical repair.
Surgical techniques include sutures to close the pseu-
doaneurysm that are reinforced by Teflon felt. Another
method involves the use of xenopericardium to close
off the defect yielding the pseudoaneurysm.* However,
some of these patients are not suitable candidates for
surgical intervention. With the newly developing tech-
nology and techniques, transcatheter LVOT pseu-
doaneurysm exclusion is achievable. Transcatheter
LVOT pseudoaneurysm closure could be performed
with an antegrade technique (transseptal), retrogradely
(transaortic), and transapical approaches by utilizing
vascular plugs, coils, Amplatzer septal occluders, and
VSD occluders with TEE guidance.®>® Our case is an
illustration of large, multiple LVOT pseudoaneurysms
treated via retrograde approach percutaneously. Our
patient’s shortness of breath improved dramatically in
his one-month follow-up.

In conclusion, transcatheter treatment of LVOT
pseudoaneurysms and associated paravalvular leak
closure is an alternative and feasible option to a
select cohort of patients who are prohibitive or at high
risk for surgical repair.
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