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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 

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

 

• 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;52:636–43 

2. Tonino et al. JACC 2010;55:2816-21 
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Diagnostic performance of Coronary diagnostic tests for 

Functional (FFR ≤ 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: 

• Using a standard CT dataset a quantitative model is built 

• A physiological model is developed using LV and coronary anatomy 

and established form-function principles 

• A 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 
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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 
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Scientific Principle #2 
Resistance of microcirculatory vascular bed at rest is inversely proportional to 

size of feeding vessel 

Physiological Boundary Conditions:  

Coronary Microcirculatory Resistance 

Small coronary artery branches 
have a higher resistance to flow 
than larger branches 
 

HeartFlow technology leverages 30 years of 
research on hemodynamics, vascular wall 
biology and atherosclerosis 

• Atherosclerotic plaque evolution  

• Artery wall adaptive responses 

The ability to calculate microcirculatory resistance 
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Scientific Principle #3 
Microcirculation has a predictable response to adenosine 

Intravenous administration of 
adenosine elicits remarkably 
consistent vasodilatory response at 
sufficient doses 

Adenosine relaxes smooth 
muscle cells lining 
arterioles resulting in 
vasodilation 

140 
mcg/kg/min 

Physiological Boundary Conditions:  

Effect of Adenosine  

The ability to model the effect of adenosine 



• DISCOVER-FLOW 
– Completed 2011 

– N=104 patients 

 

 

 

• DeFACTO 
– Completed 2012  

– N=252 patients 

 

 

 

• NXT 
– Completed 2013 

– N=254 patients 

– 10 Worldwide Sites 
• EU 

• Australia 

• Japan 

• Korea 

HeartFlow Clinical Trial Data 



Coronary 

CTA 
Invasive 

angiography 
FFRCT FFR 

>50% diameter stenosis >50% diameter stenosis FFRCT 0.74  ischemia FFR 0.74  ischemia 

0.74 

0.85 

FFR 

>50% diameter stenosis FFRCT 0.85  no ischemia FFR 0.84  no ischemia >50% diameter stenosis 

FFR 

HeartFlow Clinical Trial Case Examples 

Source: Koo et al. J Am Coll Cardiol 2011 



1) ICA visual 

Estimated Patient Radiation Exposure Based on CAD Dx Pathway 

Data on file, HeartFlow Inc. 



Incremental Cost 

Improved 
Outcomes 
(QALY) 

What are the health economic tradeoffs associated 

with FFR use in patients with known CAD? 



Hlatky et al, Clin Cardiol 2013; DOI:10.1002/clc.22205 © 2013 Wiley Periodicals, Inc. 

 



• Use of FFRCT to select patients for ICA and PCI may result in 30% 

lower costs and 12% fewer events at one year compared to the 

most common strategy of ICA and visual guidance for PCI  

Hlatky et al, Clin Cardiol 2013; DOI:10.1002/clc.22205 © 2013 Wiley Periodicals, Inc. 
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