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Ascending Aorta Pseudoaneurysm as a Rare, Late
Complication after Valve-in-Valve Transcatheter
Aortic Valve Implantation Procedure

Veronika Vejtasova, Jiri Bonaventura, Robert Topalo and Josef Veselka

INTRODUCTION

First performed in 2002," transcatheter aortic valve
implantation (TAVI) offers a suitable and safe option of
an aortic valve replacement for patients with high surgi-
cal risk. Since 2007, valve-in-valve TAVI (ViV TAVI) proce-
dure is performed on patients who underwent surgical
aortic valve replacement (SAVR) in the past, but are in
need of having their previously implanted bioprosthetic
valve replaced again.2 The PARTNER 2 trial showed rela-
tively low mortality, substantial improvement of hemo-
dynamic outcome (both pressure gradient and rate of
regurgitation) and increase in quality of life three years
after ViV TAVI for failed surgically implanted biopro-
sthesis.® A large retrospective study comparing out-
comes after redo SAVR and ViV TAVI using propensity
matching showed lower in-hospital mortality in ViV TAVI
patients and comparable all-cause mortality in 30 days
and 6 months follow-up between both groups. The inci-
dence of major adverse cardiovascular events and need
of a new pacemaker implantation did not statistically sig-
nificantly differ between the groups.* Neverthless, there
are complications that might emerge during or after the
procedure. We report a unique case of ascending aorta
pseudoaneurysm after TAVI valve-in-valve procedure.

CASE PRESENTATION
73-year-old male patient with an extensive cardiac
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history was admitted into a tertiary cardiovascular cen-
ter for progression of dyspnea. Patient’s comorbidities
included type Il diabetes, chronic obstructive pulmonary
disease, atrial fibrillation, dyslipidemia, and previously
extirpated renal tumor. During the initial exam, the pati-
ent reported he had chills and also recorded fever one
week prior to the admission, he was fatigued, and devel-
oped diarrhea. He did not report any chest pains, syn-
cope, or palpitations. The physical examination revealed
a systolic murmur audible over precordium. No other
abnormalities were apparent.

The patient underwent SAVR with a bioprosthetic
valve (Mitroflow N.23, Sorin Group USA Inc, Arvada,
Colorado) due to severe aortic stenosis in 2012, along
with a coronary artery bypass graft of the right coronary
artery. In February 2019, the aortic bioprosthesis ne-
eded to be replaced as a result of severe restenosis (peak/
mean pressure gradient 66/41 mmHg, aortic valve area
0.4 cm®). Due to high surgical risk [Society of Transtho-
racic Surgeons (STS) score 10.5%], ViV TAVI was recom-
mended and ultimately performed. Acurate S valve (Bos-
ton Scientific, Marlborough, Massachusetts) was im-
planted. There were no complications during, or imme-
diately after the ViV TAVI procedure. Four days after the
procedure, transthoracic echocardiography showed op-
timal results with peak/mean pressure gradient 26/18
mmHg and a mild paraprosthetic regurgitation on the
aortic valve.

In November 2020, the patient was admitted for
suspicion of infective endocarditis. Collected blood cul-
tures came back positive for Enterococcus faecalis. How-
ever, transesophageal echocardiography didn’t reveal
any visible vegetations or newly developed valvular re-
gurgitation. When applying current Duke criteria for di-
agnosing infective endocarditis (IE), IE could not be ve-
rified. Magnetic resonance imaging scan of the spine
showed spondylodiscitis, which was subsequently treated
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by antibiotics and the patient was discharged from the
hospital.

In May 2021, the patient was readmitted to the ter-
tiary cardiovascular center for suspicion of IE again. Trans-
thoracic and transesophageal echocardiography revealed
good systolic function of the left ventricle, with no re-
gional wall motion abnormalities. However, there was a
significant progression of intraprosthetic regurgitation
on the aortic bioprosthesis with only mild paravalvular
leak. There were also two fluttering formations on the
leaflets of the bioprosthetic valve seen on the echocar-
diogram. Laboratory results revealed moderately elevated
C-reactive protein (48.6 mg/L) without leukocytosis. Blood
cultures were again positive for Enterococcus faecalis.
Treatment with a combination of two different antibiotics
(ampicillin/sulbactam and gentamicin) was initiated.

Computed tomography (CT) scan of the heart and
the ascending aorta was used to display the biopro-
sthesis in detail. IE could not be verified according to the
CT scan. However, there was a visible protrusion of the
supraannular part of the bioprosthesis through the wall
of the ascending aorta causing a pseudoaneurysm (Fig-
ure 1).

In collaboration with the Heart Team, surgical treat-
ment of the ascending aorta pseudoaneurysm was se-
lected as a treatment plan. The entire procedure was
initiated by sternotomy. The pseudoaneurysm appeared
to have a stable and thick wall. Subsequently, aortotomy
was made at the site of the protrusion and the TAVI bio-
prosthesis was removed. A rupture of one of the cusps
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Figure 1.

was apparent (Figure 2). Microbiological sample was
collected, with panbacterial PCR and microbial cultiva-
tion verifying Enterococcus faecalis. Originally degener-
ated aortic bioprosthesis was removed and replaced with
a new one (C-E Perimount Magna Ease No 23, Edwards
Lifesciences, Irvine, California). Bovine pericardium patch
was used to repair the ascending aorta. Twenty-eight days
after the surgery, the patient, who was doing well and
was symptom free, was discharged from the hospital.
The follow-up transthoracic echocardiographic ex-
amination three months after the surgery showed good
function of the bioprosthesis with peak/mean pressure

Figure 2.  The aortic bioprosthesis after being removed from the aorta
with apparent rupture of one of the cusps.

(A) A cross-sectional view of the computed tomography (CT) reconstruction of ascending aorta pseudoaneurysm, diplaying protrusion of

the supraannular part of the bioprosthesis through the wall of the aorta. (B) An external view of the CT reconstruction of ascending aorta pseu-

doaneurysm and a coronary artery bypass graft of the right coronary artery.
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gradient 19/12 mmHg and no regurgitation. The systolic
function of the left ventricle was normal with ejection
fraction of 65%. The patient reported mild exertional dys-
pnea that regressed after intensification of diuretic ther-
apy. There were no other adverse events registered.

DISCUSSION

To our knowledge, there is no published case of the
ascending aorta pseudoaneurysm at the site of the
self-expanding wire frame after ViV TAVI. There are se-
veral mechanisms of how the aortic pseudoaneurysm
could have formed. First, the valve could have been
placed in such way, in which the supraannular part of
the valve was not symmetrically in contact with the wall
of the aorta. The asymmetry in pressure placed on the
wall could have caused a decubitus ulcer, which eventu-
ally led to the wall perforation and development of a
pseudoaneurysm. Zucchetta et al. recently published a
similar case of an ascending aorta wall ulceration caused
directly by an arch of the supraannular frame of the
Acurate Neo valve in the native aortic valve position that
was affected by IE.

Second, the aortic wall could have been weakened
by a mechanical trauma caused by the guide wire while
implanting the TAVI prosthesis, which in turn could have
led to a development of a pseudoaneurysm. The proba-
bility of traumatizing the arterial wall can be lowered by
careful wire choice. Pre-shaped wires that better main-
tain the curved shape of the distal end of the wire are
designed to reduce risk of arterial and ventricular in-
jury.® stiffness of the wire also plays an important role —
stiffer wires provide greater support and stability, how-
ever use of a less stiff wire can reduce the risk of vas-
cular damage and wall perforation.’

The pseudoaneurysm could have also been caused
by fragility of the aortic wall itself in case of IE. The inci-
dence of IE following TAVI is lower compared to patients
after SAVR.2 Although the rate of IE after TAVI is rather
low, it is associated with poor prognosis and high mor-
tality.®*® A multicenter study evaluating outcomes of IE
after TAVI was published by Amat-Santos et al.'® The
study included 53 patients who were diagnosed with IE
following TAVI; the cohort included 7,944 patients dur-
ing mean follow-up time 1.1 + 1.2 years (incidence of
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0.67%; 0.50% within the first year after TAVI). A pseu-
doaneurysm was visualized by echocardiography in 2
out of 53 (3.8%) patients. However, no further details
were published in this study.™

There are several cases of aortic root ruptures caus-
ing a pseudoaneurysm. Aminian et al.'* published a case
of late aortic root rupture causing a pseudoaneurysm lo-
cated between the right ventricle and the right coronary
artery visualized on a CT scan 4 months after TAVI proce-
dure.’ A case of infective endocarditis complicated by
an abscess and pseudoaneurysm leading from the left
ventricular outflow tract to the anterolateral side of the
aorta was published by Pichard," a CT scan was also used
to display the post-procedural complication."

LEARNING POINTS

Ascending aorta pseudoaneurysm due to a possible
mechanical stress of the supraannular wire frame on the
aortic wall is a rare, late complication after valve-in-
valve TAVI procedure, which, to our knowledge, has not
been reported yet. Our case demonstrates the impor-
tance of imaging methods, especially CT scan, in diag-
nosing post-TAVI procedure complications, as the supra-
annular portion of the bioprosthesis might not be de-
tected by transthoracic, or even transesophageal echo-
cardiography.
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