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Resumen. En las dos tdltimas décadas, las prétesis valvulares colocadas mediante implantes transcatéter
de vdlvula adrtica (TAVI) reciben mayor interés desde la investigacion biomédica; ya que son el
tratamiento para los pacientes no quirtrgicos que mayormente padecen estenosis aortica por
calcificacién de las valvas. En este trabajo se evaldan computacionalmente los esfuerzos sobre la
véalvula adrtica nativa y la raiz aortica, generados por el stent de una TAVI, asi como las tensiones en el
material durante la expansién y en la posicion final. Se aborda una geometria 3D simplificada de la raiz
aortica, pero considerando zonas calcificadas de las valvas y un prototipo de stent de nitinol. Mediante
elementos finitos se evaldan diferentes modelos constitutivos para los materiales bioldgicos y
artificiales. Los resultados muestran que es posible obtener aproximaciones de los esfuerzos con los
modelos constitutivos mds simples. Se hallaron elevadas tensiones en la regién anular, lo que podria
sugerir un riesgo de dafio anular. Este modelo, con algunas consideraciones, podra ser usado en futuros
trabajos para evaluar la interaccion fluido estructura durante el ciclo de funcionamiento de la valvula
aortica implantada.
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Abstract: During the last two decades, valvular prostheses placed through transcatheter aortic valve
implants (TAVI) have received increasing research interest from the field of biomedical engineering: this
is treatment of preference for non-surgical patients who mostly suffer from aortic stenosis due to
calcification of the leaflets of the aortic valve. In this work, the stress on a TAVI stent and on the
biological structures around and downstream the implant —the native aortic valve and the aortic root—
are computed, during expansion and in final position. A simplified 3D geometry of aortic root is studied,
which considers calcified areas of the leaflets and a prototype of a nitinol stent. Different constitutive
models of biological and artificial materials are evaluated in the framework of a finite elements analysis.
The results show that even simple constitutive models allow the computation of stresses within a good
approximation. Large stresses were found in the annular region, which suggests that the risk of damage
in this region could be high. This model may be used in future work as a basis for assessing the fluid
structure interaction during the operating cycle of the implanted aortic valve.
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