
Hemodynamic	
  shield	
  for	
  endovascular	
  aortic	
  embolization:	
  
in	
  vitro	
  and	
  in	
  silico	
  analysis	
  

	
  

Aortic	
  stenosis	
  is	
  one	
  of	
  major	
  causes	
  of	
  cardiovascular	
  diseases;	
  new	
  endovascular	
  solutions	
  
such	
  as	
  TAVI	
   (transcatheter	
  aortic	
  valve	
   implantation)	
  has	
   changed	
   the	
  way	
   to	
   treat	
   such	
  a	
  
pathology	
  thanks	
  to	
  their	
  minimally	
  invasive	
  features.	
  	
  
Unfortunately	
  TAVI	
  bears	
  a	
  high	
  risk	
  of	
  stroke,	
  due	
  to	
  the	
  intraoperative	
  dislodgment	
  of	
  clots	
  
and	
   portions	
   of	
   plaque,	
   which	
   migrates	
   along	
   the	
   blood-­‐flow.	
   Although	
   there	
   are	
   some	
  
embolic	
  protection	
  devices	
  already	
  available	
  in	
  the	
  market,	
  the	
  rate	
  of	
  post-­‐TAVI	
  neurological	
  
complication	
  is	
  still	
  high.	
  
The	
   talk	
  will	
   present	
   the	
   outcomes	
   of	
   an	
   ongoing	
   research	
   project	
   aiming	
   at	
  modeling	
   the	
  
distribution	
  of	
  emboli	
  caused	
  by	
  dislodged	
  calcifications	
  during	
  endovascular	
  procedures	
  like	
  
TAVI,	
  and	
  subsequently	
  test	
  a	
  novel	
  hypothesis	
  to	
  avoid	
  cerebral	
  embolism.	
  
The	
   in-­‐vitro	
   set-­‐up	
   is	
   based	
  on	
   the	
  mock	
   circulatory	
   loop	
  proposed	
  by	
  Demertzis	
   et	
   al.	
   [1],	
  
while	
   the	
   computational	
   fluid	
   dynamics	
   (CFD)	
   analyses,	
   which	
   resemble	
   the	
   in-­‐vitro	
  
hemodynamic	
  conditions,	
  are	
  based	
  on	
  the	
  work	
  proposed	
  by	
  Auricchio	
  et	
  al.	
  [2].	
  Preliminary	
  
results	
  of	
  a)	
  particle	
  injection	
  in	
  the	
  vitro-­‐model	
  of	
  the	
  aorta	
  and	
  b)	
  particle	
  tracking	
  of	
  CFD	
  	
  
analysis	
  of	
  the	
  in-­‐vitro	
  model	
  are	
  reported	
  in	
  Figure	
  1.	
  
	
  

	
  
Figure	
  1:	
  a)	
  in-­‐vitro	
  experiments;	
  b)	
  particle	
  tracking	
  based	
  on	
  CFD	
  analysis.	
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