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Objectives

• Artificial intelligence will be transformational technology for 
improving how we care for our patients

• The democratization of AI will accelerate the advancement 
of AI in healthcare and radiologists should play a leading role

• Physicians and medical specialty societies can facilitate the 
development, deployment and clinical use of AI by fostering 
an ecosystem between disparate stakeholders including 
public‐private partnerships with regulatory agencies
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Healthcare Ecosystem

HEALTHCARE ECOSYSTEM

Radiology AI Ecosystem 
• Patients
• Radiology professionals 
• Researchers and academic centers
• Industry developers 
• Governmental agencies
• Hospitals and health systems
• Insurers and third‐party payers
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CONCEPTS

VALIDATION
AND CLINICAL 
DEPOYMENT

TRAINING,
TESTING, 

VALIDATION

Radiology 
Community

The Radiology AI Ecosystem
Ideas to Clinical Practice

PERFORMANCE
MONITORING

CONCEPT TO CLINICAL PRACTICE – RADIOLOGY AI ECOSYSTEM

Define standard methods to
aggregate and annotate 
data for AI model training 

and testing

Define standard methods to 
integrate and monitor, AI 
models in clinical practice 
using real world evidence

Define standards for 
use cases considering
clinical needs and 

technical capabilities

Define standardized 
methods for AI model 

validation consistent with 
regulatory processes

RADIOLOGY
COMMUNITY
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CONCEPT

VALIDATION
AND CLINICAL 
DEPLOYMENT

TRAINING,
TESTING,
CREATION

The Radiology AI Ecosystem
Ideas To Clinical Practice

PERFORMANCE
MONITORING

ARTIFICIAL INTELLIGENCE: SCIENCE TO CLINICAL PRACTICE

ACR Strategic Plan For Data Science
Advance data science as core to 

clinically relevant, safe and effective 
radiologic care

• Educate on the appropriate use and ethical 
issues for AI in radiology

• Define the appropriate uses of AI in 
radiology

• Help radiologists become global leaders in 
data science
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Government

Radiology’s Value Proposition

Part Of The Solution
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3 Key Actions:

Imaging 3.0 is a vision and game plan 
for providing optimal imaging care.

IMAGING 3.0: VALUE‐BASED RADIOLOGY

8

Culture 
Change

Portfolio 
of IT Tools

Alignment of 
Incentives

Clinical Decision Support for Ordering Physicians
Providing >24 Million examinations per month

Structured Reporting
Incorporated in all VR reporting platforms

Artificial Intelligence

Registries
Radiation Exposure / Patient Outcomes / Quality

Image Sharing
RSNA / NIH / Vendors

Clinical Decision Support for Image Interpretation
Integrated into >75% of radiologists desktops



ACR DSI – DEVELOPING STANDARDS FOR INDUSTRY AND INSTITUTIONS

The role of the ACR DSI is not to create AI algorithms for 
commercial use but rather to create to define the standards 

that will ensure safe and effective use of AI in clinical 
practice.
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• Algorithms are useful, safe and effective

• Clinically validated

• Transparency in algorithm output

• Monitored in practice

• Free of unintended bias

• Medicare and insurance coverage issues 

Advancing AI In Clinical Practice While Protecting 
Patients From Unintended Consequences Of AI

!
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CONCEPT

VALIDATION
AND CLINICAL
DEPLOYMENT

PERFORMANCE
MONITORING

ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?
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RESEARCH NEEDS TO ADVANCE AI IN CLINICAL PRACTICE
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Radiology AI Ecosystem 
• Structured use cases
• Data access
• Patient safety
• Clinical integration



FDA Discussion Paper on Continuously Learning Algorithms and the FDA Software Precertification Program



FDA Discussion Paper on Continuously Learning Algorithms and the FDA Software Precertification Program

Develop AI 
Models 
Using 

Structured AI 
Use Cases
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VALIDATION
AND CLINICAL
DEPLOYMENT

PERFORMANCE
MONITORING

ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?

WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

CONCEPT
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VALIDATION
AND CLINICAL
DEPLOYMENT

PERFORMANCE
MONITORING

ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?

WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

ACR DSI
STRUCTURED AI 

USE CASES

Define‐AI

RadElement.org Common Data Elements



ACR DSI INITIATIVES

Define‐AI

Structured AI Use Cases
• Standardized inputs and outputs
•Common data elements
•Defined pathways for clinical integration

“Good Machine Learning Practices”



FDA Discussion Paper on Continuously Learning Algorithms and the FDA Software Precertification Program

Define‐AI



FDA Discussion Paper on Continuously Learning Algorithms and the FDA Software Precertification Program

Define‐AI



© 2017 | DATA SCIENCE INSTITUTE™: AMERICAN COLLEGE OF RADIOLOGY | ALL RIGHTS RESERVED.

PERFORMANCE
MONITORING

ARTIFICIAL INTELLIGENCE: PROTECTING PATIENTS AND THE PUBLIC

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?

WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

ACR DSI
STRUCTURED AI 

USE CASES

VALIDATION
AND CLINICAL
DEPLOYMENT

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?
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DATA AVAILABILITY FOR AI DEVELOPMENT

• Single institution data
• Diversity and bias
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FACIAL RECOGNITION UNDERPERFORMS IN WOMEN AND WOMEN AND MEN OF COLOR
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VALIDATING AI FOR CLINICAL USE

Validating AI For 
Clinical Use

• 516 eligible studies from 
the literature

• 6% performed external 
validation
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VALIDATING AI FOR CLINICAL USE

Our review found the diagnostic performance of 
deep learning models to be equivalent to that of

health‐care professionals. However, a major finding 
of the review is that few studies presented 

externally validated
results or compared the performance of deep 

learning models and health‐care professionals using 
the same

sample. Additionally, poor reporting is prevalent in 
deep learning studies, which limits reliable 

interpretation of
the reported diagnostic accuracy.
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WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

ACR DSI
STRUCTURED AI 

USE CASES

PERFORMANCE
MONITORING

ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?

ACR DSI 
VALIDATION 

SERVICE

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

Certify‐AI
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ACR DSI INITIATIVES

Certify‐AI

Algorithm Validation
•Diverse validation data sets

- Multiple institutions
- Diverse patient  demographics
- Diverse imaging equipment

•Built according to the use case
•Reasonable costs for developers as 
compared to reader studies

•Access to diverse data for validation

“Premarket Assurance of Safety and Effectiveness”
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FDA MEDICAL DEVICE DEVELOPMENT TOOLS

FDA MDDT Program
• “The FDA's Medical Device Development Tools 
(MDDT) program is a way for the FDA to qualify 
tools that medical device sponsors can use in the 
development and evaluation of medical devices”

• “Qualification means that the FDA has evaluated 
the tool and concurs with available supporting 
evidence that the tool produces scientifically‐
plausible measurements and works as intended 
within the specified context of use”

“Premarket Assurance of Safety and Effectiveness”

FDA – ACR MDDT Demonstration



FDA Discussion Paper on Continuously Learning Algorithms and the FDA Software Precertification Program

Define‐AI

Certify‐AI
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ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

ACR DSI
STRUCTURED AI 

USE CASES

ACR DSI 
VALIDATION 

SERVICE

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

ACR DSI AI
MONITORING

SERVICE

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?
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FDA REVIEW AND SURVEILLANCE – REAL WORLD DATA

Postmarket
Surveillance

National
Evaluation

System

“Real 
World” 
Data

TIME TO MARKET

Expedited 
Access

Pathway

Premarket
Review
Premarket
Review

P
rem

arket D
ecision

Benefit 
Risk

INFORMATION 
FLOW

“Safety 
Net”

Courtesy Greg Pappas, FDA
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ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

ACR DSI
STRUCTURED AI 

USE CASES

ACR DSI 
VALIDATION 

SERVICE

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

ACR DSI AI
MONITORING

SERVICE

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?

Assess‐AI
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SAMPLE ASSES‐AI REPORT



© 2017 | DATA SCIENCE INSTITUTE™: AMERICAN COLLEGE OF RADIOLOGY | ALL RIGHTS RESERVED.

MONITORING ALGORITHM PERFORMANCE IN CLINICAL PRACTICE – REAL WORLD DATA
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ACR DSI INITIATIVES

Assess‐AI

Algorithm Monitoring In Clinical 
Practice
•AI registries
•Capture algorithm performance 
from practicing radiologists

•Capture meta‐data about the 
examination

• Feedback to developers / FDA
•Working with FDA to capture data

“Real World Performance Monitoring”
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Lung RADS 3
7 mm nodule 

with…..

Rad Report

EHR
Registry
Other

Full Initial Lung
Cancer Screening AI

Visualization 
And Reporting 
User Interface

Cloud / On‐prem 
Modality 
PACS

Transcription

Detect and 
Localize
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Classify

Registry

Performance
Analytics And 

Quality 
Improvement
Registries

Developers

End Users

Regulators

Algorithm
Performance
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AI Output

7 mm 

Solid

Lung‐RADS 3

AI IN CLINICAL PRACTICE WITH REGISTRY REPORTING FOR MONITORING WITH REAL‐WORLD DATA

INTEGRATING AI INTO ROUTINE CLINICAL PRACTICE

XML / JSON
Imaging 
Reporting 

Framework / 
Template
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ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

WHAT ARE THE MOST IMPORTANT
CLINICAL TASKS FOR AI?

ACR DSI
STRUCTURED AI 

USE CASES

ACR DSI 
VALIDATION 

SERVICE

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

ACR DSI AI
MONITORING

SERVICE

HOW DO WE MAKE SURE
AI IS WORKING IN THE

REAL WORLD?
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Define‐AI

Certify‐AI

Assess‐AI
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INFRASTRUCTURERESOURCESMISSION

ACR ASSETS FOR IMPLEMENTING THE DSI TOOLKIT



ASSETS FOR ACR TOOLKIT

CONNECTING THE AI ECOSYSTEM
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Registries

Accreditation

Clinical Trials

ACR CONNECT



VENDOR NEUTRAL INTEGRATIONS

41

ACR Connect APIs



ASSETS FOR ACR TOOLKIT

CONNECTING THE AI ECOSYSTEM

PATIENT DATA STAYS ON PREM

DISTRIBUTED VALIDATION

FEDERATED LEARNING

USE CASE DEVELOPMENT

AI EDUCATION

MODEL EVALUATION
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Trusted Relationships
Public Private Partnerships

INDUSTRY REGULATORS

PHYSICIANS

ACR DSI INITIATIVES


