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Mathema'cal	
  Rules	
  of	
  Bifurca'on	
  Diameters	
  

where	
  Dm,	
  Dl	
  and	
  Ds	
  are	
  diameter	
  of	
  mother,	
  larger	
  and	
  smaller	
  
daughter	
  vessels,	
  respec'vely.	
  

Murray	
   and	
   HK	
   (Huo-­‐Kassab)	
   models	
   are	
   based	
   on	
  
minimum	
   energy	
   hypothesis.	
   Area-­‐preserva'on	
   and	
  
Finet	
  Models	
  are	
  based	
  on	
  fractal	
  models.	
  



Diameter	
  Models	
  vs.	
  Measurements	
  

Left Table: Values obtained from quantitative coronary bifurcation angiography - Y bifurcations 
Right Figure: Values obtained from morphometric casts - all bifurcations (Y and T bifurcations) 
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WSS	
  and	
  OSI	
  at	
  Y-­‐type	
  Bifurca'ons	
  

WSS-­‐HK	
   WSS-­‐Murray	
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WSS	
  and	
  OSI	
  at	
  T-­‐type	
  Bifurca'ons	
  

WSS-­‐Finet	
  WSS-­‐HK	
   OSI-­‐HK	
   OSI-­‐Finet	
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Conclusions	
  
•  HK	
  model	
   is	
   in	
  agreement	
  with	
  measurements	
  of	
  all	
  bifurca'ons	
  types	
  

(e.g.,	
  Y	
  and	
  T)	
  and	
  provides	
  high	
  WSS	
  and	
  low	
  OSI.	
  

•  Murray	
   and	
   area-­‐preserva'on	
   models	
   are	
   not	
   in	
   agreement	
   with	
  
experimental	
   measurements.	
   Murray’s	
   law	
   provides	
   lower	
   WSS	
   and	
  
higher	
  OSI	
  which	
  challenges	
  the	
  previous	
  assumed	
  no'on	
  that	
  Murray’s	
  
bifurca'on	
  angle	
  is	
  ideal	
  for	
  op'mal	
  hemodynamics.	
  

	
  
	
  

•  Finet	
  is	
  in	
  agreement	
  for	
  Y	
  bifurca'ons	
  but	
  not	
  for	
  T-­‐bifurca'ons	
  where	
  
it	
  leads	
  to	
  lower	
  WSS	
  and	
  higher	
  OSI.	
  

•  We	
  have	
  implemented	
  an	
  easy	
  to	
  use	
  rule	
  to	
  determine	
  the	
  3rd	
  diameter	
  
of	
   bifurca'on/trifurca'on	
   (if	
   two/three	
   of	
   the	
   segment	
   diameters	
   are	
  
known)	
   that	
   can	
   be	
   downloaded	
   to	
   an	
   iPhone,	
   BlackBerry:	
   hCp://
eC.calmi2.org/cnc/refdiacalcula0on	
  	
  

	
  
Example	
  (bifurca0on):	
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