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ABSTRACT 
 

Patient-specific models of blood flow constructed from coronary CT angiography (cCTA) images and using 

computational fluid dynamics are transforming the diagnosis of heart disease by providing a safer, cheaper and more 

efficient procedure as compared to the standard of care that often involves nuclear imaging and invasive diagnostic 

cardiac catheterizations. Such image-based computations require an accurate segmentation of the coronary artery 

lumen from cCTA images and employ biologic principles relating form (anatomy) to function (physiology). Leveraging 

research originally performed at Stanford University, HeartFlow has developed a non-invasive test, FFRCT, based 

on computing flow and pressure in the coronary arteries. FFRCT has been validated against invasive pressure 

measurements in more than 1000 patients and demonstrated to improve care in numerous clinical studies in more 

than 6000 patients to date. At present, FFRCT has been used for more than 100,000 patients in routine practice 

for clinical decision making in the United States, Canada, Europe, and Japan. The National Health Services in England, 

the Ministry of Health and Welfare in Japan, and Medicare and the majority of private insurance companies in the 

U.S. reimburse physicians for using FFRCT. 
 

Patient data is uploaded to the HeartFlow application running on Amazon Web Services and then image quality 

analysis is performed to determine suitability of CT data for quantitative. Image analysis methods leveraging deep 

learning are used to create an initial patient-specific geometric model, and then a trained analyst inspects and 

corrects the patient-specific geometric model. Next fully-automated mesh generation techniques including 

anisotropic and boundary layer elements are used to discretize the model and computational fluid dynamic analysis 

is performed on AWS to compute the blood flow solution. Results are returned to the physicians through a web 

interface or mobile application. New developments including planning treatments and evaluating risk of rupture of 

coronary plaques will be discussed.  
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