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Transcatheter aortic valve implantation (TAVI) has been designed to
treat high-risk for surgery patients affected by severe aortic stenosis.
Concerns exist about treating patients who previously underwent mitral valve surgery for possible interference between the percutaneous
aortic valve and the mitral prosthesis. TAVI procedure may be performed from the femoral artery [1,2] from a transapical approach [3]
or the axillary artery [4] and has rapidly gained credibility. Because of
the large device size of current generation systems, the trans-femoral
approach requires favorable ileo-femoral arterial anatomy. To treat
these patients a trans-subclavian approach or transapical access is generally preferred. In last year transcatheter valve implantation has been
described via a direct ascending aorta approached and standard retrograde valve deployment in patients with contraindications to the femoral or subclavian approach [5,6]. In the present paper we report, to our
knowledge, the ﬁrst case of direct aortic Medtronic Evolute 23 mm
valve (Medtronic Inc., MN, USA) implantation in an 84 year-old female
with a mechanical mitral prosthesis.
The patient is an 84 year-old lady (160 cm, 65 kg) affected by hypertension, dyslipidemia, severe renal failure (creatinine clearance
30 ml/min) and chronic atrial ﬁbrillation. She underwent mitral
commissurotomy in 1980 followed 20 years after by mitral valve replacement with a Sorin bicarbon 25 mm (Sorin Biomedical Cardio,
Saluggia VC, Italy) and tricuspid repair; the bicarbon prosthesis has
the peculiar characteristic feature of curved pyrolytic carbon leaﬂets
with a rigid titanium carboﬁlm coated housing. The patient
underwent percutaneous coronary intervention on the left anterior
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descending artery in 2002. She experienced a transient ischemic attack
in 2006. Since 2010 the patient experienced severe bleeding due to
angiodysplasia of the colon treated with multiple transfusions followed
by sigma resection complicated by bladder-colon ﬁstula. The patient
was admitted to our hospital for pulmonary edema and a severe aortic
stenosis was diagnosed with a mean gradient of 53 mm Hg and moderate aortic regurgitation, normal mitral prosthesis function with mean
gradient of 7 mm Hg, normal left ventricle function and pulmonary
hypertension 62 mm Hg. She underwent aortic–iliac–femoral, chest
and coronary computerized tomography scan (CT) with evidence of
normal coronary arteries with patent stent, small size femoral arteries
b5 cm, and small size annulus (22 × 17 mm, perimeter 62.6 mm).
After heart team evaluation, considering prior cardiac surgery patient's
age and comorbidities (Euroscore II: 14.64%; Euroscore Logistic 55.92%;
STS score Mortality: 11.69%) a transcatheter aortic valve implantation
was preferred through a direct-aortic approach, and patient's written
informed consent was obtained. A Medtronic Evolut 23 mm valve was
preferred considering annulus size.
The Evolute valve is a new CoreValve designed valve tailored to reduce overall height to 45 mm that incorporates technology that optimizes ﬁt, thereby promoting sealing between the prosthetic valve and
the native valve. The Evolut valve is treated with alpha-amino oleic
acid (AOA). AOA binds to aldehyde groups within the pericardial tissue
and, thus, inhibits calciﬁcation of the prosthetic valve leaﬂets [7]. Using
CT scan and 3-d echocardiogram (Echo) we evaluate the distance between the aortic annulus and mitral prosthesis that was 5.5 mm
(Fig. 1). The procedures were performed by the cardiovascular team
composed of interventional cardiologists, cardiac surgeons with expertise in hybrid procedures, and cardiac anesthesiologists in a hybrid
room. We performed the procedure through a right anterior minithoracotomy with a 5 cm incision in the second intercostal space;
details about the procedure have been previously described [8]. A
basal ascending aorta aortography was performed to measure the
distance between the aortic annulus and the selected entry site in the
ascending aorta, and to obtain a coaxial trajectory between entry site
and annulus (Fig. 2A). After standard balloon aortic valvuloplasty with
a Nucleus 18 mm balloon (NuMED, Inc. Hopkinton, NY USA) under
rapid, an Evolut 23 mm bio-prosthesis was then carefully introduced
and retrogradely implanted under angiographic and ﬂuoroscopic guidance (Fig. 2B) over the super stiff wire with immediate improvement
of the hemodynamic status (pick-to-pick hemodynamic gradient
7 mm Hg, AR). Final ascending aorta angiography evidenced normal ascending aorta and no para-valvular leak. No interference within the
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Fig. 1. Multislice cardiac computed tomography (A) and 3D echocardiographic reconstruction (B) showing the distance between the aortic annulus and the mitral valve housing.

Evolut nitinol tube and the bi-leaﬂet valve was noted after full valve deployment, with normal mechanical prosthesis function (Fig. 2) and normal aortic valve function with mean gradient of 10 mm Hg at Echo.
Patient was extubated soon after the procedure, admitted to coronary
ICU and discharged from hospital on the 10th post-operative day.
In the last ten years, since ﬁrst TAVI was done via the femoral vein
with an antegrade (trans-septal) access, several different approaches
have been applied, such as the retrograde approach via femoral arteries
[1,2], the anterograde transapical approach via a left mini-thoracotomy
[3], or the subclavian approach [4]. More recently other proximal alternative proximal access has been proposed a carotid artery access [9]
and a direct aortic approach either via an upper mini-sternotomy
[5] or right anterior mini-thoracotomy [8]. All approaches have different advantages and limitations, vascular complications are frequent and
currently still reported in up to 32% of percutaneous trans-femoral TAVI
cases [10] necessitating endovascular or surgical treatment with an impact on short and long term survival. Transapical valve implantation has
an incidence of bleeding from the apical puncture site requiring surgical

repair and possible accidental damage of a coronary artery; it also has
peculiar potential and unique long term complications such as the development of left ventricular apical false aneurysm, arrhythmias and
echocardiographic hypokinesia or akinesia [3]. A trans-subclavian retrograde approach could represent an alternative in patients with coexistent severe iliac–femoral arteriopathy, considering that the axillary
artery is easily accessible and that the procedure should be performed
with local anesthetic and mild sedation [4]. However the axillary is a
fragile artery and patients are not eligible for the subclavian approach
in case of vessel diameter b6 mm. Moreover the subclavian approach
has to be considered cautiously in patients with patent left internal
mammary artery graft. In this scenario a direct aortic approach could
represent an intriguing alternative access [5,6]. The advantage of TAVI
through a right anterior mini-thoracotomy is more evident in re-do patients, in whom a repeat sternotomy, even if partial, is a challenging
procedure; indeed, right thoracotomy requires only limited dissection
at the entry site on the ascending aorta. Moreover through a direct aortic access a high valve deployment control is obtained, with one-to-one

Fig. 2. Basal ascending aorta aortography to measure the distance between the aortic annulus and the selected entry site in the ascending aorta, and to obtain a coaxial trajectory
between entry site and annulus (A). Evolut 23 mm bio-prosthesis retrograde implantation. Fully expanded Evolut prosthesis across the native aortic valve, aortogram demonstrates
good opaciﬁcation of the left main and anterior descending artery, no evidence of aortic regurgitation and no interference neither distortion of the CoreValve nitinol tube nor
malfunction of the bi-leaﬂet mechanical valve with full leaﬂet opening and closure during diastole and systole evaluated by echocardiography (C, E) and ﬂuoroscopy (D, F).
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force transmission, determining an accurate valve implantation, fundamental in our case to avoid any interaction with the mitral prosthesis.
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