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The Rise of Deep Learning
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DeepMedic

Kamnitsas et al. MedIA 2017; https://github.com/Kamnitsask/deepmedic
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Many more applications...

▪ computer-aided diagnosis

▪ disease classification

▪ outcome prediction

▪ disease progression

▪ decision-support

▪ population health

▪ ...
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Deep Learning has arrived in clinical practice



Personalizing 
Cardiac Care



Coronary Artery Disease (CAD)

Images from Texas Heart and Lakeland Health

Lumen
(inner part of artery)

Plaque
(calcium, fat,

cholesterol, fibrin,

cellular waste)

Plaque in the artery walls can obstruct the blood flow to the heart.



Image from Cardiac Health

How do we find the right treatment for 

patients with symptoms of CAD?



ANATOMY

Identify obstructive CAD

FUNCTION

Identify lesion-specific 

ischemia that may 

benefit from PCI

Invasive

Noninvasive ? FFRCT



The HeartFlow Analysis

CT data submitted Anatomic model

Physiologic

model

Functional assessment with

Computational Fluid Dynamics
HeartFlow Analysis delivered



HeartFlow is now part of clinical practice around the world

Reaching >235 million Americans

REIMBURSED BY MEDICARE
& MOST MAJOR INSURERS

HeartFlow FFRCT Analyses 
completed to date

20K

Cleared for use in the 
US, EU, Canada, and 

Japan

< 5 Hours
median turnaround time

Acceptance
of CCTAs1

97%

1 Fairbairn et al, EHJ 2018



Enabling a CTA-FFRCT Pathway

NICE Clinical Guideline 
on cCTA

November 2016

NICE Medical 
Technologies Guidance 

on FFRCT
February 2017

NHS Innovation 
Technology Payment 

April 2018

Results of CTA may indicate coronary artery disease (CAD) of 
uncertain functional significance

Coronary CTA as a frontline test for 

patients with chest pain

HeartFlow FFRCT Analysis:
• proven functional information to aid in diagnosing ischemia
• better diagnostic performance 
• cost saving compared with all functional imaging tests 

?

The ITP program is a new NHS program to fund emerging technologies
• HeartFlow was 1 of 4 technologies selected from > 270 applications
• Funding provides for full adoption for 1 year across leading NHS sites





Automation via Deep Learning

Large quantities of rigorously annotated data



Future HeartFlow Product Feature

Virtual 

Intervention 

Planner
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Beyond Human Level Performance
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Beyond Human Level Performance
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Can we synthesise ground truth?



Strictly private and confidential

High-Resolution Mammogram 
Synthesis using Progressive 
Generative Adversarial Networks 

Dimitrios Korkinof



Strictly private and confidential

Kheiron builds clinically meaningful, practical oncology solutions for radiologists

using advanced machine learning

to improve breast cancer detection in mammograms

Kheiron is a leader in deep learning based radiology solutions

Image source: GE Healthcare

http://newsroom.gehealthcare.com/mammography-system-mammo-techs-patients/


Strictly private and confidential

One image is computer generated the other image is real
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Deep Learning has come to stay

Today

Human-level performance is improving clinical practice by solving 
difficult tasks more efficiently and more objectively

Tomorrow

AI will transform every part of clinical imaging from diagnosis to 
treatment, therapy and intervention
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Thank you for listening!
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International Conference on

Medical Imaging with Deep Learning
London, 8 – 10 July 2019

https://2019.midl.io

Full papers: 13 Dec 2018
Notification: 28 Feb 2019

Abstracts: April 2019
Notification:May 2019

Conference Chairs
Tom Vercauteren
Ben Glocker
M. Jorge Cardoso

Program Chairs
Gozde Unal
Ender Konukoglu
Ipek Oguz


