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Introduc.on	
  
	
  

The	
  objec?ve	
  of	
  this	
  study	
  is	
  to	
  determine	
  the	
  
effect	
  of	
  dual	
  bifurca?on	
  sten?ng	
  on	
  

hemodynamic	
  parameters	
  known	
  to	
  influence	
  
restenosis	
  and	
  thrombosis.	
  	
  

	
  
We	
  hypothesized	
  that	
  double	
  sten?ng,	
  

especially	
  with	
  a	
  longer	
  (e.g.,	
  30%	
  longer	
  than	
  
lesion)	
  SB	
  stent	
  has	
  a	
  nega?ve	
  effect	
  on	
  wall	
  
shear	
  stress	
  (WSS),	
  wall	
  shear	
  stress	
  gradient	
  
(WSSG),	
  and	
  oscillatory	
  shear	
  index	
  (OSI).	
  	
  

	
  



Methods	
  
•  To	
   test	
   this	
   hypothesis,	
   we	
   developed	
  
computa?onal	
   models	
   of	
   dual	
   stents	
   at	
  
b i furca?ons	
   and	
   non-­‐Newtonian	
   blood	
  
simula?ons.	
  	
  

•  The	
   models	
   were	
   then	
   interfaced,	
   meshed	
   and	
  
solved	
  in	
  a	
  validated	
  finite	
  element	
  package.	
  	
  	
  

•  The	
   blood	
   was	
   modeled	
   with	
   flow	
   waveform	
  
based	
   on	
   human	
   le^	
   coronary	
   artery	
   pulsa?le	
  
velocity	
   measurements	
   applied	
   at	
   the	
   inlet	
   of	
  
vessel.	
  



Effects	
  of	
  SB	
  stent	
  on	
  the	
  %	
  area	
  of	
  
adverse	
  endothelial	
  hemodynamics	
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Dual stenting with SB stent opens up the SB stenosis.  However, for the rest of SB, the % 
area of lower WSS, higher WSSG and OSI are more extensive for dual stenting with longer 
SB stent.  Shorter (length of lesion) SB stenting reduces negative effects on the rest of SB. 
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Shorter SB stenting as well as provisional stenting are more beneficial than 
dual stenting with longer (30% longer than lesion) SB stent on the endothelial 
hemodynamic parameters. 



Conclusions	
  
•  The simulations predict a negative hemodynamic 

role for SB stenting which is exaggerated with a 
longer stent, consistent with clinical trial findings 
that dual stenting is comparable or inferior to 
provisional stenting.  

•  Shorter SB stent (only to cover the stenosis) 
reduces negative effects on the SB by lowering 
the OSI as compared to provisional stenting, but 
increases the WSSG.  

•  Undersized stents exaggerate the negative 
hemodynamic effects of SB stenting. 


