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    Abstract
We describe imaging utility for trans-femoral aortic valve replacement (TAVR) with 29-mm Core-Valve Evolut R self-expanding valve prosthesis in a singular case of an old man with symptomatic severe aortic stenosis (SAS), dextrocardia, and situs inversus totalis. Cardiac computed tomography plays a pivotal role from pre-procedural planning to TAVR by our heart-team. It gives crucial information to choice the appropriate valve sizing, to avoid paravalvular leak, coronaries obstructions, or serious aortic injuries. To the best of our knowledge, this is the first case of TAVR successfully performed in Italy in a patient with symptomatic SAS, dextrocardia and situs inversus totalis.
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    Introduction


    Surgical aortic valve replacement (SAVR) is the classical therapy for symptomatic severe aortic stenosis (SAS); however, the risks associated with surgery, even if minimally invasive, may be prohibitive in elderly, frail, high-risk patients with serious comorbidities, preferring percutaneous more conservative approach based on encouraging data on long-term durability.[bookmark: ft1][1]


    Both the American College of Cardiology/STS and European Society of Cardiology/European Association of Cardiothoracic Surgery believe that three dimensional reconstruction of aortic valve/root and aortic-iliac vasculature with multi-slice cardiac computed tomography (CT) plays a fundamental role for transfemoral aortic valve replacement (TAVR).[bookmark: ft2][2],[bookmark: ft3][3]


    We show the importance of imaging in the management of TAVR with 29-mm Core-Valve Evolut R self-expanding aortic valve prosthesis (Medtronic, Irvine, California, United States) in a singular case of an old man with SAS, dextrocardia and situs inversus totalis.


    To the best of our knowledge, this is the first case of TAVR in a patient with dextrocardia and situs inversus totalis performed in Italy. Seven cases (five transfemoral and two trans-apical) were carried out previously somewhere else.[bookmark: ft4][4],[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7],[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10]


    Case Report


    An 80-year-old male was admitted to Santa Maria Hospital-Bari, in our cardiovascular department, for symptomatic SAS, dextrocardia, and situs inversus totalis. After obtaining signed informed consent from the patient, we performed echocardiography that revealed restricted aortic surface area (0.55 cm2) with mean gradient of 65 mmHg associated with secondary severe pulmonary hypertension (systolic pulmonary artery pressure of 65 mmHg); left ventricle systolic function was moderately reduced (ejection fraction of 45%).


    At the admission, the patient was symptomatic at rest, with increased dyspnea on mild exertion, systemic hypertension, chronic atrial fibrillation, peripheral vascular disease with right leg's amputation, pacemaker's substitution after infection, anxious-depressive syndrome, and chronic obstructive pulmonary disease. The patient, extremely frail, was previously considered not eligible for SAVR or minimally invasive aortic surgery by our heart team, for serious clinical status (American Society of Anesthesiology/ASA IV) and high preoperative surgical risk (Euroscore II, 8.67%).


    Cardiac CT confirmed the radiographic diagnosis of dextrocardia showing an inverted orientation of the left ventricle apex as well as the great vessels [Figure - 1].
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        	Figure 1: Cardiac computed tomography showing dextrocardia with situs inversus totalis
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    The day before the procedure our heart-team performed an extensive diagnostic workup based mainly on CT study and measurements [Figure - 2].
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        	Figure 2: Patient's aortic valve-root complex geometry reconstruction with all derived measurements
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    On the morning of the procedure, to facilitate TAVR, intravenous sedation and analgesia with midazolam, fentanyl, plus local anesthesia in the groin area with xylocaine were used. Trough right femoral vein a temporary pacemaker was inserted in the right ventricle. The right femoral artery was cannulated to insert a pigtail device in the aorta for fluoroscopic guide. Trough left femoral artery a Proglyde was inserted for pre-occlusion, followed by an introducer (14 Fr) and an Amplatz Superstiff guide to cross the native valve. Osypca ballon (23 mm × 40 mm) was used for aortic valvuloplasty to displace the native leaflets and calcifications for TAVR. Synchronized rapid ventricular pacing was done to allow aortic balloon valvuloplasty followed by implantation of 29-mm CoreValve Evolut R self-expanding aortic valve prosthesis. The fluoroscopic control showed a trivial leak [Figure - 3]. Hemostasis was completed using AngioSeal (8 Fr) for the right femoral access, ProGlide, and AngioSeal (8 Fr) for the left one.
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        	Figure 3: (a) Aortography showing dextrocardia (b) balloon aortic valvuloplasty (c) Initial positioning of 29-mm core valve self-expanding aortic valve (d) deployment of the valve (e) final appearance (f) angiographic controls
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    At the end of the procedure, the patient was stable, the echo showed normal prosthetic valve function with mean gradient across the aortic valve of 6 mmHg, without pericardial effusion. The following course of events was not meaningful, and consequently, the patient was discharged from hospital on day 3 postoperative without complications.


    Discussion


    CT scan reconstruction imaging of aortic valve-root and derived measurements are extremely useful to face up to several technical challenges when performing TAVR in a patient with SAS, dextrocardia and situs inversus totalis.


    Our CT scan pre-procedural measurements are displayed in [Figure - 2]:


    
      	Measurements of the left ventricular outflow tract (maximum diameter, perimeter-derived mean diameter, and surface area), of aortic valve annulus (maximum diameter, perimeter-derived mean diameter, and surface area), of sinuses of Valsalva (D1-D2-D3, maximum diameter, perimeter-derived mean diameter and surface area) to choose the correct valve sizing to avoid paravalvular leak or fatal aortic injuries


      	Measurements of the right, left coronary, and sino-tubular junction height to choose the optimal position of valve deployment to avoid coronaries obstructions


      	Measurements of sino-tubular junction (maximum diameter, perimeter-derived mean diameter, and surface area) and ascending aorta (maximum diameter, perimeter, and surface area) to avoid fatal aortic injuries during TAVR.

    


    CT reconstruction gives also important measurements to define the suitable fluoroscopic projection angle to align the three Valsalva sinuses to facilitate TAVR.


    This complex and extensive diagnostic pre-procedural work-up played a fundamental role to perform successfully TAVR with 29-mm CoreValve Evolut R self-expanding aortic valve prosthesis.


    This case report confirms the utility of augmented reality technology to optimize a complex cardiac procedure in a patient with altered fluoroscopic orientation.


    Conclusions


    This report suggests that accurate peri-procedural imaging study is extremely important to facilitate TAVR with 29-mm CoreValve Evolut R self-expanding aortic valve prosthesis without complication in a rare case of a patient with symptomatic SAS, dextrocardia, and situs inversus totalis. Multidisciplinary and extensive workup by heart team is useful to make as easy as possible several technical challenges encountered when performing TAVR in a patient with altered fluoroscopic orientation due to dextrocardia and situs inversus totalis.
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  Figure 1: Cardiac computed tomography showing dextrocardia with situs inversus totalis
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  Figure 2: Patient's aortic valve-root complex geometry reconstruction with all derived measurements
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  Figure 3: (a) Aortography showing dextrocardia (b) balloon aortic valvuloplasty (c) Initial positioning of 29-mm core valve self-expanding aortic valve (d) deployment of the valve (e) final appearance (f) angiographic controls
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