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FEM AND ABM CONCEPT



DEVELOPMENT OF ABM



THE WORKFLOW ADOPTED FOR THE IMPLEMENTATION OF 
THE AGENT DYNAMICS AND THE PARAMETER SETTINGS 



SENSITIVITY ANALYSIS

Agent-Based Model (ABM) sensitivity to Wall 
Shear Stress (WSS). On the left, the initial 
WSS contour, on the right, the 2-months 
ABM-simulated process of wall remodelling 
for planes 4, 5 and 9. For each plane the 
most representative simulation output out of 
ten is selected and five intermediate cross-
sections are provided with a 15 days time-
step.



COUPLED FE AND ABM 

§Blood flow through a straight blood 
vessel with stenosis was modeled 
using finite element method.
§Fluid dynamics computation is 
performed by PAKF FE solver, giving 
velocity and pressure field, as well as 
wall shear stress distribution.
§ABM method was applied on the 
arterial wall taken into account cell 
mitosis and ECM production in the 
intima including lipid cells.



COUPLED FE AND ABM 

§Blood flow through a curve blood vessel 
with stenosis was modeled using finite 
element method.
§Fluid dynamics computation is 
performed by PAKF FE solver, giving 
velocity and pressure field, as well as 
wall shear stress distribution.

§ABM method was applied on the 
arterial wall taken into account cell 
mitosis and ECM production in the 
intima including lipid cells.



COUPLED FE AND ABM 

§The process of atherosclerosis development 
inside blood vessel wall is modeled using the 
ABM, where an unfolded wall cylinder is taken 
as the domain of interest.
§The whole domain area is divided into grid of 
cells (spots) where agents interact. Size of 
spots is chosen so that each spot can accept 
only one macrophage, one of the key actors 
in atherosclerosis process. 



EXAMPLE FOR 
CAROTID ARTERY 

PLAQUE 
PROGRESSION


