
Computa(onal	
  Characterisa(on	
  of	
  Bioprosthe(c	
  
Heart	
  Valve	
  Posi(oning	
  to	
  Enhance	
  Long	
  Term	
  

Performance. 
	
  	
  
	
  	
  
	
  

Orla	
  M.	
  McGee,	
  Laoise	
  M.	
  McNamara	
  	
  

Biomechanics	
  Research	
  Centre	
  (BMEC),	
  Discipline	
  of	
  Biomedical	
  Engineering,	
  	
  

College	
  of	
  Engineering	
  and	
  Informa(cs,	
  

	
  Na(onal	
  University	
  of	
  Ireland	
  Galway	
  
	
  



Calcium Deposits 

•  Aor(c	
  stenosis	
  is	
  an	
  age-­‐related	
  

degenera(ve	
  disease	
  that	
  causes	
  

progressive	
  narrowing	
  of	
  the	
  aor(c	
  valve	
  of	
  

the	
  heart	
  

•  Treated	
  with	
  Open	
  Heart	
  surgery	
  

•  Transcatheter	
  Aor(c	
  Valve	
  Implanta(on	
  

(TAVI)	
  is	
  a	
  minimally	
  invasive	
  alterna(ve	
  

•  Posi(oning	
  of	
  TAVs	
  is	
  challenging	
  and	
  

incorrect	
  posi(oning	
  might	
  lead	
  to	
  leakage,	
  

damage	
  of	
  (ssue,	
  device	
  movement	
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Objec7ve:	
  To	
  inves7gate	
  the	
  op7mal	
  
posi7oning	
  for	
  Transcatheter	
  Aor7c	
  Valves	
  

http://heart.bmj.com/content/87/4/395/F1 



Methods	
  

•  Two	
  Step	
  Computa(onal	
  Model	
  (Finite	
  Element)	
  	
  

•  Aor(c	
  Root	
  was	
  created	
  from	
  medical	
  images	
  

(MRI)	
  

•  Model	
  of	
  a	
  Generic	
  Non-­‐Linear	
  Ni(nol	
  TAV	
  Stent	
  

	
  

 
 

 

 

 

 

 

 

Gunning, P. S., et al. 2014 
 

http://www.revespcardiol.org/en/study-of-the-efficacy-and/articulo/90020932/ 

Crimp	
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between	
  Stent	
  
and	
  Crimp	
  

  

Deployment	
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Conclusions	
  &	
  Future	
  Work	
  

Conclusion	
  
•  Arterial	
  stress	
  is	
  dependent	
  on	
  

valve	
  posi(oning	
  

•  The	
  rupture	
  stress	
  of	
  aor(c	
  (ssue	
  
has	
  been	
  measured	
  as	
  
approximately	
  1.27MPa	
  7	
  

	
  

Future	
  Work	
  

•  Commercial	
  TAVI	
  stent	
  model	
  

•  Inclusion	
  of	
  the	
  calcified	
  leaflets	
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