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Diagnosing anatomic and functionally-significant CAD 
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Cardiac CT has emerged as a superb 

noninvasive method for imaging coronary 

anatomy, but does not provide functional data 

Images provided by J. Leipsic 



Coronary CT angiography 

Å Coronary CTA has a high sensitivity and high negative 
predictive value for diagnosis of obstructive CAD 

 

Å However, coronary CTA cannot define the hemodynamic 
significance of coronary lesions 

>50% diameter stenosis >50% diameter stenosis 



Obstructive CAD identified by coronary CTA or by 

Coronary Angiography correlates poorly with FFR 

>50% of lesions with greater than 50% 

diameter stenosis by CCTA  have 

FFR>0.81 

65% of intermediate lesions are incorrectly 

identified for stent placement by 

Angiograms2 

1. Meijboom et al. J Am CollCardiol 2008;52:636ï43 

2. Tonino et al. JACC 2010;55:2816-21 

F
F

R
 

65% w/ 

negative FFR 

35% w/ 

positive 

FFR 

>50% w/ 

negative FFR 

<50% w/ 

positive 

FFR 

20% w/ 

negative FFR 



Diagnostic performance of Coronary diagnostic tests for 

Functional (FFR Ò 0.80) disease 
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>50% false positives 

Meijboom et al, JACC 2008 
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FFRCT Technology 

Patient-Specific Coronary Flow and Pressure: 

ÅUsing a standard CT dataset a quantitative model is built 

ÅA physiological model is developed using LV and coronary anatomy 

and established form-function principles 

ÅA fluid model calculates flow and pressure under simulated 

hyperemic conditions 

Taylor et al, JACC 2013; 61: 2233-41 



FFRCT Analysis Process 

Calculated 

Hyperemic 

Blood Flow & 

Pressure 

Geometry: 3D Model Creation from CT 

Uploaded  DICOM CT data 

HeartFlow builds highly 
accurate 3D model of 
coronary tree 

 

Physiological Boundary Conditions 

Blood pressure 

1. Resting coronary flow 
calculated from 
myocardial mass 

2. Coronary 
microcirculatory 
resistance determined 
from size of feeding 
vessel 

3. Effect of hyperemia on 
microcirculation 

  

Fluid Properties 

Viscosity and density of 
blood 

Supercomputer 

solves 

Equations of 

Blood Flow 

 







Geometry: 3D Model Creation from CT 
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Blood pressure 

1. Resting coronary flow 
calculated from 
myocardial mass 

2. Coronary 
microcirculatory 
resistance determined 
from size of feeding 
vessel 

3. Effect of hyperemia on 
microcirculation 

  

Physiological Boundary Conditions 



14 

Scientific Principle #1:  
Resting coronary blood flow proportional to myocardial 

mass  

Physiological Boundary Conditions: 

Resting Coronary Flow  

Measuring the size of the organ to determine total coronary flow 


