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Coronary Artery Stenosis
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• non-surgical

• surgical
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Fractional flow reserve (FFR)
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FFR problems

• materials costs:  
~ 5000 - 6000 $ (full treatment), ~ 1000 $ (probe)

• multiple stenoses
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Consecutive and parallel stenoses

Consecutive

Parallel
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Blood flow circulation Blood flow circulation 
model
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Blood flow circulation model
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Vessels structure

• General physiologically correct 
anatomical model

Sources: books, post mortem data, 
e.g. Visible Human Project 
www.nlm.nih.gov/research/visible

anatomical model

• Patient-specific (individual) 
anatomical model
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MRI/CT, Dopplerography



Wall state equation

4) Vessel wall elasticity

Analytic approximation
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Bifurcations. Resistance
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Bifurcations. Terminal vessel
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Bifurcations. Terminal vessel
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Bifurcations. Terminal vessel
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Patient-specific geometryPatient-specific geometry
Results
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Patient geometrics
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Results. Blood flow 

18



Д
FFR. Geometry

Center-lines

19



Д

LCA-1

LCX-1

FFR. Results

LAD-1

RCA-2

Measured 
FFR

Calculated 
FFR

20

LAD-2



FFR. Isolated vessel
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FFR. Isolated vessel
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FFR. Isolated vessel
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FFR. Isolated vessel
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FFR. Two parallel stenoses
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FFR. Two parallel stenoses
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FFR. Two sequential stenoses

27



FFR. Two sequential stenoses
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FFR. Two sequential stenoses
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B. De Bruyne, N.H.J. Pijls, G.R. Heyndrickx, D. Hodeige, R. Kirkeeide, K.L. Gould, Pressure-derived fractional flow reserve to 
assess serial epicardial stenoses: Theoretical basis and animal validation, Circulation, 2000, (15), 1840–1847. 



FFR. Two sequential stenoses
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FFR. Two sequential stenoses
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FFR. Two sequential stenoses
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FFR. Two sequential stenoses
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FFR. Two sequential stenoses
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FFR. Two sequential stenoses
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FFR. Two sequential stenoses.
Calculations
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Multivox
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Multivox
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Multivox
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Multivox
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Multivox
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Discussion

Patient-specific data: FFR procedurePatient-specific data:
CT-scans, medical history

FFR procedure

FFR
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Patient-specific geometry calculated FFR
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FFR. Elasticity of vessel walls
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