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Abstract

A 79-year-old woman with a history of open heart surgery presented with severe aortic stenosis (AS). Computed tomography (CT) showed chronic type B aortic dissection (TBAD) between the distal aortic arch and the left common iliac artery. After careful consideration, we planned transfemoral (TF)-transcatheter aortic valve implantation (TAVI) using a 20-Fr long sheath to minimize contact with the false lumen of the aorta. TAVI was performed under general anesthesia, guided by transesophageal echocardiography (TEE). A transcatheter aortic valve was successfully implanted. TEE, immediately after valve implantation, showed no remarkable changes in the descending thoracic aorta. Repeated post-procedural CT examinations showed no obvious changes in the aorta. The patient was stable without sequelae at the 12-month follow-up. This case demonstrates that TF-TAVI using a long sheath under TEE guidance can be a treatment option for patients with severe AS and chronic TBAD. 
Introduction

Transfemoral (TF) access is the most common and feasible approach for transcatheter aortic valve implantation (TAVI).1 If TF access cannot be used, alternative approaches (AAs), including transcarotid and transaxillary-subclavian access have been recently preferred and reportedly show comparable outcomes with TF access, especially in Western countries.2,3 However, these AAs cannot be used everywhere because of country-specific restrictions. This report describes a case of successful TF-TAVI, using a long sheath under transesophageal echocardiography (TEE) guidance in a patient with chronic type B aortic dissection (TBAD).
Case Presentation
A 79-year-old woman presented with symptomatic severe aortic stenosis (AS). The patient had a history of thoracotomy for ascending aorta replacement concomitant with surgical mitral valve repair for type A aortic dissection (AD; DeBakey classification Ⅰ) and mitral regurgitation. Additionally, the patient had atrial fibrillation, myelodysplastic syndrome, and chronic kidney disease. Our heart team considered TAVI appropriate because of the high risk for surgical treatment.
Procedure
Pre-procedural computed tomography (CT) showed chronic TBAD between the distal aortic arch and the left common iliac artery (DeBakey classification Ⅲb, Fig. 1). The minimum diameter of the right ilio-femoral artery measured on CT was 7.2 mm. The diameters of the subclavian and carotid arteries were adequate, indicating that transcarotid or transsubclavian access could be used for TAVI. However, we could not select these AAs for TAVI due to country-specific restrictions. Thus, we planned TF-TAVI using a long sheath that reached the ascending aorta to minimize the number of contacts with the false lumen of the aorta and the required devices for TAVI.
Based on pre-procedural CT measurements (Table 1), we chose a 29-mm Evolut R valve (ERV; Medtronic, Minneapolis, MN). The procedure was performed percutaneously under general anesthesia, and TEE guidance. After inserting an 8-Fr short sheath into the right femoral artery, a stiff wire (Amplatz Super Stiff; Boston Scientific, Natick, MA) was inserted up to the ascending aorta using a 5-Fr Amplatz Left 1.0 catheter (Boston Scientific, Natick, MA) and a 0.035-inch Radifocus Guide wire (Terumo, Tokyo, Japan) (Fig. 2A, Video 1). A 20-Fr DrySeal Flex Introducer Sheath (65 cm; W. L. Gore and Associates, Flagstaff, AZ) was carefully inserted up to the proximal aortic arch along the stiff wire under TEE guidance (Fig. 2B-C, Video 2-3). After insertion of the sheath and pre-dilation of the aortic valve, a 29-mm ERV was satisfactorily implanted. After valve implantation, the sheath was moved to the descending aorta because the ERV delivery catheter could not be pulled into the sheath at the ascending aorta. However, the residual pressure gradient (PG) was high (16 mmHg), which required post-balloon dilation. We considered that passing a once inflated balloon after post-dilation in the dissected aorta was riskier than passing the sheath because the sheath was smooth. Therefore, the sheath was reinserted up to the ascending aorta using the sheath introducer (Fig. 2D, Video 4). Post-dilation decreased the residual PG from 16 to 3 mmHg with negligible paravalvular regurgitation on TEE. We removed the sheath using the stiff wire. Thereafter, TEE showed no remarkable changes in the thoracic aorta (Fig. 2E). Repeated CT examinations, performed 4 days, 1, 2, and 6 months after TAVI, showed no obvious changes in the aorta compared with the pre-procedural CT (Fig. 3A-D). The patient was stable without sequelae at the 12 month follow-up.
Discussion

We focused on thoracic endovascular repair (TEVAR) of existing AD or aneurysm because transcarotid and transaxillary-subclavian access could not be used. During TEVAR, a long sheath can be safely inserted into an aorta with AD or aneurysm.4 Thus, we presumed that TF-TAVI using a long sheath could be safely performed with minimal number of contacts with the false lumen of the aorta, although a 29-mm ERV and balloons were smaller than the 20-Fr sheath in size. 

To safely insert a long sheath, TEE was used for observing the thoracic aorta and the position of the wire and long sheath in the descending thoracic aorta and aortic arch. Therefore, TF-TAVI was performed without any aortic complications. In conjunction with a previous case report of successful TF-TAVI for chronic TBAD,5 TF-TAVI is considered feasible in patients with severe AS and chronic TBAD. Especially, TEE guidance during wire manipulation can enhance safety of TF-TAVI. 
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Video captions
Video 1. Transoesophageal images during insertion of the stiff wire 
Video 2. Transoesophageal images during the sheath insertion

Video 3. Fluoroscopy during the sheath insertion

Video 4. Fluoroscopy during the reinsertion of the sheath

Figure captions
Fig. 1. Pre-procedural computed tomography 

Snake view between the ascending aorta and the right common femoral artery (Left), and cross-sectional images at the level of the ascending aorta (A), distal arch (B), and abdominal aorta (C). The yellow arrowhead shows the ostium of the left subclavian artery. Aortic dissection is seen between the distal arch and the terminal aorta. The false lumen communicates with the true lumen at the distal arch (red arrowhead) and at the abdominal aorta.
EIA, external iliac artery; IIA, internal iliac artery; Rt, right
Fig. 2. Transesophageal echocardiography and fluoroscopy during transcatheter aortic valve implantation

Transesophageal echocardiography (TEE) during insertion of a stiff wire (A) and a 20-Fr long sheath (B). TEE confirms that the proximal edge of the false lumen was covered by the long sheath. Fluoroscopy during the sheath insertion before valve deployment (C), and reinsertion of the sheath using the introducer of the sheath for post-balloon dilation (D). TEE just after sheath removal (E), shows no obvious changes compared with pre-procedural images.
Fig. 3. Post-procedural serial computed tomography 

Post-procedural serial computed tomography (CT) acquired 4 days (A), 1 month (B), 3 months (C), and 6 months (D) after transcatheter aortic valve implantation. Upper panels show snake views and lower panels show cross-sectional images at the level of the distal arch (white dotted lines). Post-procedural CT showing no remarkable changes in the aorta compared with pre-procedural CT.
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