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Methods & Results

Permeability of the valves = Pressure dependent permeability ranging from 1078 to 10%’ m*

* Lymphatic leakage = Valves remain open with a permeability ranging from 1078 to 10/ m?

* Lymphatic obstruction = Valves reduce their opening by increasing permeability ranging from
1078 t0 1029 m?

= 2D axisymmetric model in COMSOL Multiphysics
= Inlet = Asinusoidal pressure (peak-to-peak from 3 to -1 mmHg; 1Hz)

= Qutlet = zero pressure

10-18 = One way valves = modelled as a porous material
9 = [Interstitium = Poroelastic material
r'\g I = (Capillary and Pre-collector channel = Single phase fluid
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CONCLUSION ACKNOWLEDGMENTS

* This 3D computational model of the poroelastic interstitial space and initial and secondary lymphatics allowed us to replicate lymphedema.
* Primary valve malfunctioning at the level of the individual valves has been replicated by modelling valve function via a pressure (and space) dependent wall
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* (Qur model represent different levels of impairment of the pre-collectors and the lymphatic capillaries, from a total obstructed capillary (zero wall permeability at all « Post-doctoral grant (C. Debbaut: 1202418N).
times) to a leaking one (high permeability at all tiles) and any intermediate situation.
* Further research will focus on further extension of the model, coupling it to pumping lymphangions, and extensive validation.
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