










 Categoria
 Top Downloads




Entrar
Registrar
Recobrar











Pesquisar












	
Categoria

	
Top Downloads

	
	
Entrar

	
Registrar







Pesquisar











	
Home

	Do valved stents compromise coronary flow?☆ 

 Do valved stents compromise coronary flow?☆ 


May 27, 2017 | Autor: Piergiorgio Tozzi | Categoria: Ultrasound, Stents, Echocardiography, Animals, Cattle, European, Cardiac Output Monitoring, Coronary Circulation, Coronary Blood Flow, prosthesis Design, Indexation, Minimally Invasive, Aortic Valve, Ventricular Fibrillation, European, Cardiac Output Monitoring, Coronary Circulation, Coronary Blood Flow, prosthesis Design, Indexation, Minimally Invasive, Aortic Valve, Ventricular Fibrillation 



 BAIXAR PDF 



 Share
 Embed



 Denunciar este link














Descrição do Produto


European Journal of Cardio-thoracic Surgery 25 (2004) 754–759 www.elsevier.com/locate/ejcts



Do valved stents compromise coronary flow?q Christoph H. Huber*, Piergiorgio Tozzi, Antonio F. Corno, Bettina Marty, Patrick Ruchat, Philippe Gersbach, Mohammed Nasratulla, Ludwig K. von Segesser Service de Chirurgie Cardiovasculaire, Centre Hospitalier Universitaire Vaudois CHUV, 1011 Lausanne, Switzerland Received 22 October 2003; received in revised form 14 January 2004; accepted 23 January 2004



Abstract Objective: The aim of the present study is to evaluate a new self-expanding valved stent design for minimal invasive aortic valve implantation and its interference with coronary flow. Methods: An equine pericardial valve mounted onto a self-expanding nitinol stent (3F Therapeuticse, CA, USA), outer diameter 23 mm, was evaluated (A) in vitro in a dynamic pulsatile mock loop and (B) in vivo in six calves (75 ^ 2.5 kg). In four animals valve stents were implanted on-pump and in two animals off-pump after induction of ventricular fibrillation. Target site for deployment was the orthotopic aorta, over the native valves. In vivo assessment was performed with intracardiac (AcuNave) and intravascular ultrasound including leaflet motion, planimetric valve orifice and residual-coronary\sinus-stent-index (RCSSI, distance stent to aortic wall/coronary diameter) calculations, coronary blood flow characteristics, transvalvular gradient, regurgitation and paravalvular leaking, in combination with continuous cardiac output measures. Macroscopic analysis was performed at necropsy. Results: Two-dimensional intracardiac ultrasound showed good leaflet motion, with full valvular opening and closing in five of six valves. Planimetric valve orifice was 1.75 ^ 0.4 cm2. There were no signs of coronary flow impairment with an RCSSI of 1.8 ^ 1.2. The implanted valved stents showed a low transvalvular gradient of 5.3 ^ 3.9 mmHg (mean, peak-to-peak) on invasive measurements and 4.7 ^ 2.5 mmHg in two-dimensional intracardiac sonography. One of six valves showed mild to moderate regurgitation and one of six valves a minor to moderate paravalvular leak due to size mismatch. Conclusions: This new self-expanding valved stent design allows for on- and off-pump aortic valve implantation in the orthotopic aorta, over the native valves without interference of the coronary blood flow and excellent acute valve function in properly sized devices. q 2004 Elsevier B.V. All rights reserved. Keywords: Aortic valve implantation; Valved stents; Prosthesis; Valves



1. Introduction Surgery still is considered as ‘the gold standard’ for aortic valve replacement. Nevertheless, some previous experimental studies [1 – 4], as well as, a recently published case report [5] show the technical feasibility of remote access aortic valve implantation. However, in a percutaneous approach severe limitations to aortic valve implantation remain. The access vessel diameter determines the maximal size of the device, as well as, the size of potential tools for removal of calcification and of the native valves. The precise positioning becomes more demanding because q Presented at the joint 17th Annual Meeting of the European Association for Cardio-thoracic Surgery and the 11th Annual Meeting of the European Society of Thoracic Surgeons, Vienna, Austria, October 12 –15, 2003. * Corresponding author. Tel.: þ 41-21-3142310; fax: þ41-21-3142278. E-mail address: [email protected] (C.H. Huber).
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of the increased distance between the access and target site. Furthermore, the position of the coronary orifice and the close relationship with the anterior mitral leaflet, considerably increase the technical difficulty, which means that the aortic valve region remains an important challenge. So far most previous studies choose supracoronary valve implantation to avoid the risk of coronary obstruction [6]. Physiologically, it is certainly preferable to implant the new valve in the orthotopic aorta, over the native valve, even if technically it is more demanding. Experience from our previous off-bypass pulmonary artery valve implantation [7] studies, encouraged us to face the challenge of sutureless aortic valve implantation over the native leaflets using a specially designed self-expanding valved stent. This valved stent is cylindrical, collapsible scaffolding and a biological valve combined into one device (Fig. 1). The honeycomb nitinol stent has a very low surface coverage and is self-anchoring.
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Fig. 1. Valved stent—a combination of a nitinol scaffolding and valvular leaflets trimmed from equine pericard.



Despite the high radial expansion force the stent can still be collapsed. The valvular apparatus is derived from a clinically used equine pericardial valve, designed to be free of tissue between the commissures. These special characteristics qualify the valved stent for aortic valve implantation without hindrance of the anterior mitral valve leaflet and very low risk of coronary orifice obstruction. To avoid the initial difficulties previously reported with lamb and porcine experiments [1 – 4,6,8,9] we performed aortic valve implantation in calves; known for their residual aortic coronary sinus– a natural distance keepers in front of the coronary orifices. Those might be promising first steps towards remote access surgical sutureless aortic valve replacement.



2. Materials and methods A custom-made valved stent (Fig. 2) provided by 3F Therapeuticse, CA, USA and its interference on coronary blood flow was evaluated for orthotopic sutureless aortic valve implantation over the native leaflets. The self-expanding stent is made from non-thermosensitive memory nitinol. The honeycomb scaffold provides the necessary radial expansion force, yet it is flexible enough to be collapsed and folded. Spikes at both ends ensure safe auto-anchoring. The valvular component is made from equine pericardium trimmed into leaflets and sutured by hand into the carrier stent. Special care was taken to leave the inter-commissural space free of tissue. Outer radial diameter of the implanted device in full expansion is 23 and 10 mm in the folded status. Before implantation, in vitro static and dynamic performance of all valved stents was evaluated. Leakage was determined by placing the valved stent inside a silicone tube and creating a water column of 61 cm (corresponding to 45 mmHg) above the valvular level. A hydrodynamic pulsatile-flow mock loop circuit equipped with high fidelity tip mounted Millar pressure transducer for gradient



measurements and real time intravascular ultrasound (IVUS, 12.5 MHz, 6F) (Clearview, Boston Scientific Corporation, Sunnyvale, CA) was used to assess valvular function over an observation period of 30 min. After qualifying for implantation, all valved stents were preserved in a 10% glutaraldehyde solution. Acute in vivo evaluation was performed in six calves (mean body weight 75.0 ^ 2.5 kg, range 70– 78 kg). After pre-medication, general anaesthesia, tracheal intubation standard hemodynamic, respiratory and electrocardiographic monitoring, heparine was administered i.v. (300 IU/kg). By intracardiac ultrasound, the aortic annulus was identified as target site and its diameter measured. The aortic root was screened paying special attention to the coronary orifice region for a residual sinus in front of the proper coronary arteries. To ease delivery, a Teflon sheath was wrapped around the manually folded valved stent and held in the collapsed



Fig. 2. Photo of the valved stent prior to implantation.
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mode by a curved clamp. After arterial cannulation of the right carotid artery and the descending thoracic aorta as well as venous cannulation of the right atrium, the valved stents were delivered through a small transverse aortotomy at target site in four animals. In two calves, the valved stents were placed off-pump, after induction of ventricular fibrillation and clamping of the distal ascending aorta. A longitudinal aortotomy was performed and the valved stent delivered retrograde over the native aortic valve. To further shorten post-deployment clamping time, a tangential clamp was used for rapid closure of the aortotomy and the aortic clamp removed. In vivo assessment was performed with intracardiac (AcuNave) and IVUS including leaflet motion, planimetric valve orifice and transvalvular gradient, regurgitation and paravalvular leaking, in combination with continuous cardiac output measures. In order to evaluate potential coronary flow impairment, a new echographic index—the residual-coronary\sinus-stent-index (RCSSI)—was defined by calculating the distance between the stent and the aortic wall divided through the ostial coronary diameter of the left main coronary artery (Fig. 3). Coronary blood flow characteristics were studied by colour Doppler intracardiac ultrasound and showed normal coronary flow pattern after valved stent implantation in all animals with an RCSSI value above 1. At the end of the experiments, the animals were sacrificed and macroscopic analysis was performed at necropsy. The protocol was approved by the Institutional Committee on Animal Research. All animals received human care in compliance with the ‘Principles of Laboratory Animals’ formulated by the National Society of Medical Research and the ‘Guide for the Care and Use of Laboratory Animals’ prepared by the Institute of Laboratory Animal resources and published by



Fig. 3. Example of the residual-coronary\sinus-stent-index (RCSSI) calculation after implantation of a valved stent into the orthotopic aorta, over the native valve: RCSSI ¼ A/B; A, distance stent to aortic wall (sinusstent); B, diameter of main left coronary artery; VS, valved stent; LCA, main left coronary artery.



the National Institutes of Health (NIH publication 85-23, revised 1985). All data are expressed as mean ^ SD.



3. Results In vitro static leakage test showed full competence of the pericardial leaflets in all valved stents. In the hydrodynamic pulsatile-flow mock-loop all valved stents showed good valvular function. IVUS imaging demonstrated full opening and closing of the pericardial leaflets. 3.1. In vivo study Mean aortic annular diameter measured with IVUS was 21.5 ^ 0.8 mm. All valved stents were deployed correctly at the target site over the native aortic valves. Duration of delivery and deployment lasted about 2 min for on- and off-pump techniques. Two-dimensional intracardiac ultrasound revealed good leaflet motion, with full valvular opening and closing in five of six valves. Planimetric valve orifice was 1.75 ^ 0.4 cm2. The implanted valved stents showed a low transvalvular gradient of 5.3 ^ 3.9 mmHg (peak-to-peak) on invasive measurements and 4.7 ^ 2.5 mmHg in two-dimensional intracardiac ultrasound (Fig. 4). Intracardiac colour Doppler investigation revealed laminar blood flow through five of six valved stents. One of six valves showed mild to moderate regurgitation and one of six valves a moderate paravalvular leak due to size mismatch. No signs of coronary flow impairments were found in the left main coronary artery. The RCSSI was 1.8 ^ 1.2. The typical distances found between the stent scaffold and the proper left main coronary artery were 4 –6 mm. Color Doppler and M-Mode views showed normal coronary flow patterns in all animals having an RCSSI value above 1 (Fig. 5). No animal had an RCSSI value of the left main coronary artery below 1.



Fig. 4. Two-dimensional intracardiac ultrasound illustrating diastolic main LCA flow after implantation of a valved stent in orthotopic position. LCA, left coronary artery; IVUS, intravascular ultrasound.
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Fig. 5. M-Mode of the intracardiac ultrasound showing flow characteristics in the main left coronary artery after orthotopic aortic valved stent implantation. Note good diastolic flow curves.



Observation period was 1.9 ^ 0.7 h. Post-mortem examination confirmed the correct position of the valved stents and excluded complete or partial coronary orifice obstruction (Fig. 6). The self-anchoring mechanism safely hooked the stent into the aortic wall and its high radial expansion property was shown by the stent ‘fingerprint’ on the aortic intima (Fig. 7).



4. Discussion The close proximity of the coronary orifice to the aortic valve leaflets, the continuity of the mitral valve annulus and of the aortic annulus makes remote access surgical sutureless aortic valve implantation a major challenge. Some previous experimental percutaneous techniques, placing valved stents in sub- or supra-aortic position showed high complication rates [1,3,6]. Last year the first human percutaneous implantation of an aortic valve was performed in a last resort situation as a bridge to surgical aortic valve replacement [5]. Previous studies describe different devices, target sites and access or delivery techniques [10 – 13] and interest in remote access or percutaneous orthotopic aortic valve replacement is greatly increasing [14]. But further studies for the validation of other valved stent designs or new access locations, delivery and deployment techniques are a necessity. Recently, a new self-expanding valved stent was developed in collaboration with our institution and 3F Therapeutics, specially designed for remote access surgical sutureless aortic valve implantation. A particularity of the design is that the native aortic wall keeps its natural function and is not lined with foreign tissue, like for example, after endoprostheses implantation. Furthermore, the stent has very little surface coverage and therefore minimizes the danger of coronary orifice obstruction because of rotational miss positioning. Before animal implantation, we verified valvular function of all valved stents in vitro. Only devices presenting good valvular function and safe auto-anchorage



properties were implanted into the orthotopic aorta—over the native valve leaflets. Main concern after valved stent implantation in the orthotopic aorta is coronary flow impairment. Two potential dangers for impaired coronary flow or even complete occlusion of the coronary orifice and consecutive fatal myocardial infarction are: (1) obstruction by the native valve leaflets folded upwards and being compressed against the coronary orifice and (2) direct occlusion by parts of the valved stent. We used peri-procedural intracardiac and IVUS to identify the anatomical configuration of the aortic root and in particular to visualize the presence of a coronary sinus, serving as a natural distance keeper between the stent and the coronary artery. Changes of coronary flow have to our knowledge not been analyzed in previous studies because of inability for echographic visualization due to the echodense stent structure in transthoracic and transesophageal cardiac echo. The use of intracardiac and IVUS eliminated considerably echo interferences and allowed us to get new insight into coronary flow patterns after valved stent deployment. In order to quantify potential impairment of



Fig. 6. View from above of a valved stent in the orthotopic aorta, implanted over the native valve. RCA and LCA arrows point towards coronary marker sticks. RCA, right coronary artery; LCA, left coronary artery; VS, valved stent.
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Fig. 7. Self-anchoring mechanism of the valved stent with spikes at both ends and the stent ‘fingerprint’ on the aortic intima. LCA, left coronary artery orifice.



coronary flow dynamics we searched for a possible echo index. Further investigations lead to the RCSSI as an indicator for potential coronary flow impairment. An index value above 1 was found to correlate in all animals with a normal left main coronary flow pattern and we concluded that the remaining flow cross section-area must be at least equal or bigger as the coronary orifice cross section-area. Of course, the collected data are not sufficient yet and further studies are presently underway at our institution to validate this new index. Nevertheless, precise pre-procedural or simultaneous intracardiac echographic analysis of the aortic valve region is a pre-requisite for successful valved stent implantation. In the context of coronary flow impairment another question arises, should the native leaflets be removed prior to implantation? Like for example in aortic insufficiency, native leaflets are often enlarged and could therefore increase the risk of coronary orifice obstruction. Removal would prevent this complication but on the other hand, would strongly increase the regurgitation fraction and create a massive aortic insufficiency. Insertion of temporary catheter-mounted valves could solve this problem. Furthermore, after removal of the native leaflets the rim caused by compressing the leaflets against the aortic wall would disappear and therefore, loose its quality as natural distance keeper between the stent and the aortic wall. In aortic stenosis keeping the heavily calcified valves after balloon



valvuloplasty again creates a natural safety rim and keeps the stent from occluding the coronary orifice [5]. But in doing so, the maximal diameter for the new aortic valve will further be reduced. Considering the above-mentioned difficulties, new techniques, tools and strategies for remote access surgical sutureless aortic valve replacement need to be developed. First, endoluminal utensils capable of remote decalcification and valve removal have to be designed. Currently, investigations are underway at the Christian-AlbrechtsUniversity of Kiel, Germany, for Laser ablation of the human calcified aortic valves [2]. Second, distal embolic protection devices have to be developed. Temporary filters, similar to those used in percutaneous carotid endarectomy, might prevent from coronary or distal embolisation. Third, temporary catheter mounted valves, as proposed in previous studies [15,16] could take over the native aortic valve function prior to the valved stent deployment. Finally, new self-orientating valved stents, similar to the stents proposed in a previous two-step strategy [3], with an additional capacity of being re-collapsed after implantation have to be engineered. Although a great deal of work remains to be done, valved stent implantation is feasible [1 – 4,11,12] and becomes a promising new technology for treatment of aortic valve diseases. The advantage of our study is the implantation of the valved stent into the aortic annulus using a selfexpanding valved stent specifically designed for orthotopic implantation, showing no coronary flow restriction and no mitral valve hindrance. Nevertheless, one main limitation of our study is the short observation period in this acute setting. Medium and long-term observation for device dislodgement and valve durability, as well as, aortic wall reaction and device thrombogenicity are planned in forthcoming studies. In conclusion we show, in our study, feasibility of an acute surgical sutureless aortic valve implantation without compromising coronary flow in properly placed and sized valved stents. The surgical approach allows for valved stents implantation of adult size with adequate valve function. A precise measure of the aortic valve region with specific attention to the coronary sinus dimension and the post-deployment coronary flow analysis is possible using intravascular or intracardiac ultrasound. RCSSI values above 1 correlated in all animals with normal left main coronary artery flow pattern.
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Appendix A. Conference discussion Dr G. Lutter (Kiel, Germany): You tried to answer the question whether the coronary arteries will be occluded by implanting a valved stent. In addition you provided us with data you have taken from calves. Did you look for the possibility that the native leaflets of the calves might have occluded the coronary arteries? Dr Huber: We actually have started off-pump implantation of valved stents in the orthotopic aorta of pigs and results will be shown later on, this or next year. Looking at the post mortem controls, all of our valved stents had somehow stretched and compressed the native aortic leaflet against the stent cylinder and not against the coronary orifice. So that is why we were looking for a possible indicator of potential coronary flow obstruction the RCSSI (residual-coronary\sinus-stent-index). In the presence of a sinus in front of the coronary orifice and a RCSSI above 1, you probably won’t get any flow impairment. Of course, this study in six calves and very recently in three pigs is not enough to get definitive results, and I know about these previous studies having coronary flow impairment specially in pigs. So it still remains a problem. But I think that we are going to progress sufficiently to be able to identify the potential preoperative indicators that can predict outcome. Dr Lutter: Dr Cribier is also in agreement with your results that you can push the native calcified aortic valve into the annulus, which he performed in several cases (more than 10). What do you think: is it a target for the cardiologist or is it a possibility for us to do research, go ahead and do the procedure as a minimally invasive surgeon? Dr Huber: Dr Cribier implanted aortic valved stent, I think now, in nine patients with quite promising success. We have to push forward as surgeons, too. To leave the native valves in place creates that kind of rim Dr Cribier describes as a natural distance keeper between the valved stent and the aortic wall. So there won’t be an absolute need of a pre-ostial sinus in this case. But I think in order to make this method become a real alternative to classical surgical aortic valve replacement the native valves as well as calcifications, will definitely have to be removed prior to valved stent implantation. And personally, I am convinced that as cardiac surgeons, we will have to move towards those new techniques if we want to stay the leader in valvular cardiac procedures.





 Lihat lebih banyak...



Comentários



























Relatórios "Do valved stents compromise coronary flow?☆ "






Por favor, preencha este formulário, tentaremos o mais rápido possível.


Teu nome




Correio eletrônico




Razão
-Escolha um motivo-
Pornografia
Difamação
Ilegal / Haram
Spam
Outros termos de serviço
Arquivar uma reclamação de direitos autorais





Descrição do Produto








Fechar
Enviar














Download "Do valved stents compromise coronary flow?☆ "





Somos uma comunidade de intercâmbio. Por favor, ajude-nos com a subida  1  um novo documento ou um que queremos baixar:



ARQUIVO DO DOCUMENTO DE ATUALIZAÇÃO


OU DOWNLOAD IMEDIATAMENTE













Fechar













Compartilhar e Incorporar "Do valved stents compromise coronary flow?☆ "





Copie e cole esse script de incorporação para o local onde deseja incorporar



Incluir Script




Tamanho(px)
750x600
750x500
600x500
600x400





URL










Fechar











 
 
 



Sobre nós | 
Termos | 
Privacidade | 
Direito autoral | 
Contato










Copyright © 2017 DADOSPDF Inc.






