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Objectives

• To go over what is AI, deep learning & machine 
learning? 

• Practical examples on how AI is used in 
echocardiography 

• How is AI going to affect the way we practice 
cardiology and medicine
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Why now?
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Echocardiography. 2018 Jul 5. doi: 10.1111/echo.14086. [Epub ahead of print]
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What is AI?



What is AI?
Artificial Intelligence 
(AI) is the ability of a 
machine to perceive 
its environment and 
perform measured 
actions to maximize 
its chance of success 
for a specified goal.

 





What is 
Machine 

Learning?



What is Machine Learning?
• Machine Learning (ML) is a component of AI 
described as the process for a computer to learn from 
experiences and perform predefined tasks without 
prior knowledge. 

• Supervised, semi-supervised, unsupervised

• Most typical is a neural network

Murphy KP. Machine Learning: A Probabilistic Perspective. Cambridge, MA: The MIT Press; 2012.  



What is Machine Learning?

Ghandi S, Chow CM, Echocardiography. 2018 Jul 5. doi: 10.1111/echo.14086. [Epub ahead of print]



What is Machine Learning?

Supervised



What is 
Deep 

Learning?



Nature. volume 521, 436–444 (28 May 2015)



What is Deep Learning?
• Deep learning (DL) was proposed to address the 
limitation by automatically learning representations of 
the samples. To extract optimal features, deep learning 
uses a cascade of multiple layers of neurons to learn 
multiple levels of abstraction. With a tailored neuron 
network structure, deep learning has reached and even 
exceeded human-level performance in activities such 
as speech recognition, image recognition, and 
predicting activity of drug molecules. 

LeCun Y, Bengio Y, Hinton G. Deep learning. Nature. 2015;521:436–444. 



What is Deep Learning?

Ghandi S, Chow CM, Echocardiography. 2018 Jul 5. doi: 10.1111/echo.14086. [Epub ahead of print]
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Echo:	the	essentials

•Image	acquisition	(30-60	
min)	

•Image	processing	and	
measurements	(10-20	min)	

•Interpretation	(10-20	min)	

•Reporting	(2-5	min)





Philips Heart Model 



Volumes	and	EF	by	HeartModel







Continuous	wavelet-based	time-frequency	analysis	of	
ECG	for	predicting	LV	mechanical	relaxation

Sengupta	PP	et	al,	JACC	2018

•N=188,	CTA,	ECG	and	echo	

•ML	based	on	370	features		
		of	signal	processed	ECG										
identified	abnormal	
e’			(sens	80%	and	spec	
84%)	

•Greater	accuracy	in	those			
older,	obese	and	
hypertensive	

•Identified	23	of	28	with	
CAD	



Machine	learning	algorithms:	HCM	vs	Athlete	heart

Narula	S	et	al,	JACC	2016



Machine	learning:	HCM	vs	ATH



Echo GPS
Toronto Echo Masters 

ASE Echovation

Nashille USA


June 2018
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Results - Accuracy

4-chamber view - 95%

2 & 3-chamber views - 96%

Apical foreshortening - 87%

This proof-of-concept pilot 
solution 

Prospective Study

50 normal volunteers 
(mean 55 y.o. Range 22-80 y.o., M:F 

1:1)

35 training & 15 accuracy
!44



The world is not perfect !

Technically difficult

Suboptimal images

Real time analysis

Pathologies e.g. cardiomyopathy

Competition
!45



Impact

Save 400,000 hrs/yr

Deploy in remote areas

Upgrade existing machines

Multi-platforms (mobile devices/
headsets) !46



GI	GO



Summary:	AI	in	Cardiac	Diagnostic	Tests

• Improve	diagnostic	accuracy	
• Improve	quality	of	echo	acquisition	and	reporting.	
• Extract	information	not	apparent	to	the	naked	
eye	e.g.	stress	and	strain	

• Reduce	observer	fatigue	
• Improve	timeliness	of	reports	
• Reduced	cost



Brave	new	world

			The	bad	news	is	that	the	robots	are	coming	
to	do	your	job.	

			The	good	news	is	that	robots	are	coming	
for	the	most	mind-numbing,	spirit-crushing,	
stultifying	and	isolating	aspects	of	your	job.

JACR  March 2018Volume 15, Issue 3, Part B, Pages 499–500

https://www.jacr.org/issue/S1546-1440(18)X0003-9


Some of the practical tools …



www.csecho.ca





Originally drawn in 2005



May You Live In Interesting Times





Thank You

cardio@mac.com
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