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Measurement for Endothelial Function: Flow Mediated Dilation (FMD)
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• Current FMD: Assumes vasodilation entirely induced by the increase in wall shear stress (WSS).
• Issue: There is evidence of vasodilation being affected by other confounding factors, such as arterial wall
stiffness and blood pressure1.
• Aim: Investigate the effects of vascular stiffness, cuff inflation time and blood pressure on the results on the
FMD values using computational blood flow modelling.
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1. Motivation & Objective
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2. Study Design
Haemodynamic Solver for blood flow (Q), blood pressure (P),
and luminal cross-section area (A):
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Conservation of mass

modulus (Endothelial function model)2: 1.233 = .ZG[ ] 1.′233
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(1) The relationship between WSS and Young’s

Time Varying Young’s Modulus:
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(2) The relationship between blood pressure and Young’s modulus
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3. Results

4. Discussion & Conclusion

5. Future Plan

• We have developed a novel numerical model to simulate arm haemodynamics
during the FMD test.
• The in-silico simulation can capture the main features from the in-vivo data:
i) the increase in flow velocity and the drop in vessel diameter within the first
few seconds after cuff deflation, and ii) the sudden drop in flow velocity and
a fast increase in vessel diameter afterwards.
• Numerical results show considerable changes in FMD values for the same
endothelial function model and with the following confounding factors:
• Vascular Stiffness: FMD values decreased with increasing vascular
stiffness
• Cuff Inflation Time: FMD values increased with increasing cuff
inflation time
• Blood Pressure: FMD values increased with increasing central
blood pressure
• The initial drop in diameter is independent of endothelial function.

• Investigate combination of confounding factors that affect the results of FMD
using our novel numerical model developed in this study.
• Obtain a new FMD index that is not affected by confounding factors.
• Testing the model and new FMD index using clinical data.
• Apply the numerical model to investigate endothelial-dysfunction related
diseases (e.g. coronary artery disease).
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