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First, basic arterial anatomy and 

physiology



Atherosclerosis, an 
inflammatory process

• Lipoprotein deposition.



Atherosclerosis, an 
inflammatory process

• Foam cell creation.



Atherosclerosis, an 
inflammatory process

• Platelet aggregation.

• Responsibility of smooth 

muscle cells.



Atherosclerosis, an 
inflammatory process

• Plaque rupture and 

Thrombosis.



Atherosclerosis, an 
inflammatory process

• Timescale of plaque formation.



Vascular Remodeling



Vascular Remodeling

ESS = Endothelial Shear Stress



Vascular remodeling



Concentric vs Eccentric Plaques

Cross-sectional view Longitudinal or Angiographic view



Concentric vs Eccentric Plaques



Difficulties in assessing lesion 

severity by angiography alone.
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IVUS Basics



IVUS Basics

IVUS stands for Intra Vascular Ultra Sound.

Uses ultrasound to create a tomographic image of the vasculature.

Facilitates direct measurements of the lumen dimensions.

Ultrasound allows imaging of soft tissues within the arterial wall.

Allows characterization of plaque size, distribution and composition.



IVUS Basics



IVUS Basics



Example Images
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Example Images



Fractional Flow Reserve 

(FFR)



Fractional Flow Reserve



Fractional Flow Reserve

• How is FFR performed?



Fractional Flow Reserve

• Why do we use it?



Fractional Flow Reserve

• What does that mean?



Fractional Flow Reserve



Fractional Flow Reserve

• Hyperemia = the increase in blood 

perfusion to different tissues in the 

body through dilation of the 

microvasculature.



Fractional Flow Reserve

No Gradient Minimal Moderate Severe



Fractional Flow Reserve

Tonino, et al. New England Journal of Medicine 2009; 360:213-24.

Angio-guided

FFR-guided

• FAME Study
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MLD, cross-

sectional area, 

and stenosis 

resistance are 

identical, but 

due to the 

different sizes 

of the perfusion 

territory the 

physiologic

severity is 

different!

The Same, Yet Different…
Identical % Stenosis But Different Physiologic Significance

Pijls, N. (2009). Concepts and Practical Set-Up of Coronary Pressure Measurements.



iFR
Instantaneous Free Wave Ratio
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