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CT Heart and great vessels with contrast



Normal Cardiac CT has 100 % NPV



ACC Chest Pain Guidelines 2021





Stress imaging has been insensitive for early atherosclerosis, 
relying on hemodynamic obstruction (>70% stenosis)

Alternative Paradigm & Methods



What happens when we move from insensitive stress tests to 
Cardiac CT?



NEJM  Aug 2018



Death or MI after Coronary CT vs Stress Testing

During the first year after randomization, more patients in the CCTA group 
underwent coronary revascularization (246 versus 208) NEJM  

Aug 2018



Increased coronary revascularizations
Danish Registry

Total of 86,705 patients underwent either older stress testing (n = 53,744, 
mean age 57, 49% males) or coronary CTA (n = 32,961, mean age 57 years, 
45% males) followed for a median of 3.6 years.
interval: 0.61 to 0.82).

Mads E. Jørgensen et al. JACC 2017;69:1761-1770







Scholars predict coronary CTA will become 
the routine colonscopy of the heart for those 
over 40, or 30-40 with high risk





16

CATCH Study



CATCH Study

Stress 
test

Stress 
test

Endpoint: cardiac death, MI, hospitalization for unstable angina, late symptom-
driven revascularization, & readmission for chest pain

Coronary 
CT

Coronary 
CT



Economic Value of Cardiac CT in ED





NIH  
PROMISE trial Economic Substudy:
Estimation of Initial Chest Pain Testing Costs

Dx Test

Coronary CTA

Echo w/ exercise stress
Echo w/ pharmacologic stress

ECG-only nonimaging stress

Nuclear w/ exercise stress
Nuclear w/ pharmacologic stress

Mean Cost*

$285

$428
$415

$137

$829
$1015

*based on costs in Premier database
**based on Medicare Fee Schedule 

MD Fees**

$119

$86
$86

$37

$117
$117

Total

$404

$ 514
$ 501

$174

$ 946
$ 1132



How to Provide cardiac CT 24/7 with 
few local imagers? 

Unlock efficiencies by interstate 
telecardiology 



IHS National Physician Digital 
Practice



IHS metrics:
Growth (300%), Speed 35 min to ED, High Accuracy



Cardiologists, Cardiac Radiologists, and Systems Engineers 
across North America collaborated to design a complex 

national system of care for the vulnerable

How we implemented…





How we implemented
• recruit cardiologists and radiologists from both coasts, allowing for time-zone 

based balancing of workloads, founded with a physician-based culture of service, 
care for the vulnerable, and co-ownership

• collaboration between radiologists and cardiologists by instant videoconferences 
for life-threatening cases, and weekly scheduled case videoconferences

• transfer CT and MRI datasets to cloud servers with GPUs enabled for 3D 
visualization software for instant collaborative review

• custom smartphone applications to ping available doctors with specific expertise, 
like acute aortic syndromes and adult congenital heart disease

• browser-based to increase portability and flexibility of the  work to maximize 
providers

• real-time database coordinates end-to-end workflow including triage by life-
threatening priority, contacts, worktype, technologist feedback, imager 
scheduling, report generation, and electronic filing of final results



Mon-Fri 0700-2300, sat/sun 0800-1700



Artificial Intelligence as “second pair of eyes” scanning for 
errors,  increasing efficiencies, and capturing physicians 

group knowledge 



Can A.I. Be Taught to Explain Itself?
Explainable AI  = “XAI“
• As machine learning 

becomes more powerful,  
researchers find 
themselves unable to 
account for what their 
algorithms know — or 
how they know it.

• For wide adoption in 
medicine, XAI finds 
approaches to explain 
why a decision was made 
– rather than a black box. 

• “Show your work!”
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