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Artificial Intelligence (AI) 
and Machine Learning: 

Will it Replace Us?
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Neil J. Weissman, M.D. 
Chief Scientific Officer, MedStar Health
Professor of Medicine, Georgetown University

NO!...it’s Already in Your Echo Machine
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Disclosures

• Academic CV Imaging core lab with multiple 
commercial sponsors (including AI)

• Scientific Advisory Board/consultant - BayLabs
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AI in Already on Your Echo Machine
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1.What is AI / ML?

2.How is it being applied in Echo today?

3.What’s next for AI/ML in Echo? 

4.Adjunct to other AI Medical Applications?
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Artificial Intelligence

Provides computers with 
the ability to mimic human 

intelligence using logic, 
if-then rules, 

machine learning, 
deep learning
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Artificial Intelligence

Enable 
computers to 

appear to 
“think”

Machine 
Learning

Create rules for 
computers to 
“learn” from 

data

Deep 
Learning

Computer networks 
which are capable of 

learning unsupervised 
from data

Big 
Data

Probability, statistics, 
numerical 

optimization, 
programing
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Training 
Data

Relevant 
features

extracted

Machine Learning:
Features are used to create a 

model (algorithm)

Test 
Data

Model 
categorizes 

the objects in 
the image

Predictions

Cat

Dog

Bird
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Deep Learning w/ 
Neural Networks
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Courtesy of Dr Roberto 
Lang8
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Deep Learning
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Smart Apps: Future of Dermatology
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Smart Mirror: Future of Dermatology
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Enlitic
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Comprehensive Cardiac 
Quantification in Multi-modality Data

§ Image-based diagnosis, therapy planning, and guidance
§ Deep Learning and Machine Learning based technology for comprehensive and 

efficient cardiac quantification:
§ detection, segmentation, classification, & tracking of cardiac anatomy in 

multi-modality data (CT, MRI, Echo, Dyna CT)
§ functional quantification - strain, flow, perfusion, EP, tissue characterization
§ Derived from over 500M images!

Cardiac CT

§ syngo.CT Cardiac Function
§ syngo.CT Coronary 

Analysis
§ syngo.CT Valve Pilot
§ syngo.CT Vascular
§ PACS-ready coronaries, 

calcium scoring

Echocardiography

§ eSie Valves
§ eSie LVA
§ eSie Left Heart
§ eSie PISA
§ eSie Measure
§ eSie Flow

Interventional

§ CLEARstent, CLEARTstent 
Live

§ syngo Aortic Valve 
Guidance

§ syngo CTO Guidance
§ syngo EP Guidance
§ syngo True Fusion

Cardiac MRI

§ syngo Inline VF
§ Cardiac 4D Ventricular 

Function
§ AutoAlign Heart
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Reading in Stacks – Mitral Valve Assessment
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Machine Learning for Echo Dx for HCM
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Machine learning technology streamlines 
planning structural heart interventions

A.I. 
system

Input

eSie ValvesTM – today 

Automatic hierarchical 
modeling with Marginal 
Space Learning
detects valve landmarks 
and surfaces.

eSieValvesTM Analysis for Aortic and Mitral Valve

OutputAI

SC2000 Z6Ms TEE Imaging

Helps to 
obtain 

reproducible 
automated 
measureme

nts

AI

Location Landmarks Surfaces
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AI in Already on Your Echo Machine
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1.What is AI?

2.How is it being applied in Echo today?

3.What’s next for AI in Echo? 

4.Adjunct to other AI Medical Applications?

20



1/19/20

11

AutoEF in practice

echocardiographic 
exam

AutoEF

PACS

AutoEF features

● No disruption to clinical workflow

● Automated selection of “optimal” views

● Immediate results from viewing station

BayLabs
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Caption Health

FDA clearance
June 2018
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BayLabs / Caption Health
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BayLabs / Caption Health
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The Future: A Spectrum of CV Ultrasound

Comprehensive and 
Complete Exam

Focused 
Exam @ 

POC

Advanced 
Exam – New 
Modalities

Miniature, wireless, holographic, 
machine (deep) learning, fusion
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Artificial intelligence
& Healthcare

Dr. Mohamed N. Ahmed
IBM Distinguished Engineer, Chief Scientist
Watson & Cognitive Solutions
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Meet Sophie
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Meet Sophie
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Butterfly and AI:  Will it Democratize Echo?
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The Future of CV Ultrasound ?????

Complete ExamFocused Exam 
@ POC

Miniaturize and machine learning

Machine learning?
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Today AI and Cardiac Imaging - Summary

• AI and Machine Learning can be used 
to: 
– Facilitate image acquisition even in less 

experienced hands
– Optimize efficiency and work flow
– Minimize errors and interpretation variability
– Standardize processes and reporting
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Dr. Mark Michalski, MGH/Brigham
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Thank You!
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