
CEDYA	  2024	  -‐	  COMMUNICATION	  PROPOSAL	  	  Section:	  PLENARY	  TALK	  
	  
	  
Blood	  Rheology	  and	  Multiscale	  Modeling	  of	  Cardiovascular	  Flows	  
	  
Author:	  	  

• Adélia	  Sequeira,	  Department	  of	  Mathematics	  and	  CEMAT,	  Instituto	  Superior	  
Técnico,	  University	  of	  Lisbon,	  Lisbon,	  Portugal	  
(adelia.sequeira@tecnico.ulisboa.pt)	  

	  
Abstract:	  
Experimental	   studies	   over	   many	   years	   have	   shown	   that	   blood	   flow	   exhibits	   non-‐
Newtonian	   characteristics	   such	   as	   shear-‐thinning,	   viscoelasticity,	   yield	   stress	   and	  
thixotropy.	  The	  complex	  rheology	  of	  blood	  is	  influenced	  by	  numerous	  factors	  including	  
plasma	   viscosity,	   hematocrit	   and	   in	   particular,	   the	   ability	   of	   erythrocytes	   to	   form	  
aggregates	  when	  at	  rest	  or	  at	  low	  shear	  rates	  and	  to	  deform	  at	  high	  shear	  rates,	  storing	  
and	   releasing	   energy.	   Hemodynamic	   analysis	   of	   blood	   flow	   in	   vascular	   beds	   and	  
prosthetic	   devices	   requires	   the	   rheological	   behavior	   of	   blood	   to	   be	   characterized	   by	  
phenomenological	  constitutive	  equations	  relating	   the	  stress	   to	   the	  rate	  of	  deformation	  
and	  flow.	  
In	  this	  talk	  we	  present	  a	  short	  overview	  of	  several	  macroscopic	  constitutive	  models	  that	  
can	   mathematically	   characterize	   the	   rheology	   of	   blood	   and	   describe	   their	   known	  
phenomenological	   properties.	   Based	   on	   numerical	   simulations	   of	   different	   blood	  
constitutive	  equations	  under	  given	  sets	  of	  physiological	  flow	  conditions,	  some	  test	  cases	  
formulated	   in	   idealized	   and	   anatomically	   realistic	   vessels	   will	   be	   considered	   to	  
investigate	  the	  impact	  of	  the	  most	  significant	  non-‐Newtonian	  characteristics	  of	  blood	  on	  
its	  flow	  behavior.	  Moreover,	  some	  approaches	  in	  multiscale	  modeling	  and	  simulations	  of	  
blood	  flow	  problems	  with	  applications	  to	  clinical	  cases	  will	  also	  be	  presented.	  	  
	  
References:	  
	  
[1]	   Fasano,	   A.,	   Sequeira,	   A.,	   2017.	   Hemomath	   -‐	   The	   Mathematics	   of	   Blood.	   MS&A	  
Modeling,	  Simulation	  and	  Applications,	  vol.	  18,	  Springer.	  

	  
[2]	   Robertson,	   A.M.,	   Sequeira,	   A.,	   Kameneva,	   M.V.,	   2008.	   Hemorheology.	   In:	  
Hemodynamical	   Flows:	   Modeling,	   Analysis	   and	   Simulation.	   G.	   P.	   Galdi,	   G.P.,	  
Rannacher,	  R.,	  Robertson,	  A.M.,	  Turek,	  S.,	  Oberwolfach	  Seminars,	  Vol.	  37,	  pp.63-‐120.	  

	  
[3]	   Bodnár,	   T.,	   Sequeira,	   A.,	   2022.	   Analysis	   of	   the	   shear-‐thinning	   viscosity	   behavior	   of	  
the	  Johnson	  -‐	  Segalman	  viscoelastic	  fluids.	  Fluids,	  7(1):36.	  

	  
	  
	  


