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GARTNER HYPE CYCLE - 2017

“Let me start by just saying a few 
things that seem obvious.  

I think if you work as a 
radiologist, you’re like the 
coyote that’s already over the 
edge of the cliff that hasn’t yet 
looked down, so he doesn’t yet 
realize there’s no ground 
underneath him.

People should stop training 
radiologists now.  It’s just 
completely obvious that within 
5 years deep learning is going 
to do better than radiologists, 
because it’s going to be able to 
get a lot more experience.  
  
 Geoff Hinton 2016
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Chris Treml

ACR DSI Director of 
Operations

Christoph Wald, MD PhD MBA 
FACR

ACR Informatics Commission Chair

DSI Oversight Board AI Panel Chairs Senior Scientists Staff

ACR Data Science Institute (est. 2017)

Goal:
Advance data 

science as core to 
clinically relevant, 
safe and effective 

radiologic care
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Technology Diffusion and the Hype Cycle

R&D

Startups: 
Vendor 
Offerings

Early Adopters 
investigate

Additional vendors 
and more media hype

Experiential feedback surfaces 
and fast followers join adopters

Negative Press 
Begins and selected 
failures publicized

Vendor 
Consolidation 
Begins

Comprehensive adoption 
and demonstrated benefits 
are limited 

Approaches, frameworks, 
methodologies for delivering 
value emerge

High growth and more 
extensive adoption 
achieved. Cases of proven 
value are publicized.
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Navigating the Early Hype

• Identifying the gaps and Research 
Imperatives
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Navigating the Early Hype

• Identifying the gaps and Research 
Imperatives

• Promoting Standards and Interoperability
• Working with Regulators on the Limits of AI 

(e.g., Autonomous AI)

“The intent of this public workshop is to discuss emerging 
applications of Artificial Intelligence (AI) in radiological 
imaging including AI devices intended to automate the 
diagnostic radiology workflow as well as guided image 

acquisition.”
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Navigating the Early Hype

• Identifying the gaps and Research 
Imperatives

• Promoting Standards and Interoperability
• Working with Regulators on the Limits of AI 

(e.g., Autonomous AI)
• Promoting ethics and the safe application 

of AI
• Convening Experts and Educating

2018 Economics of Artificial Intelligence

2019 Data Access in Healthcare – Implications for the Artificial Intelligence 

Ecosystem

2020 Monitoring and Evaluating AI: Challenges and Practical Implications

2021 AI in Clinical Practice: Choosing the Right Tools for your Practice and 

Patients

2022 Using AI in Clinical Practice: A Practical Guide for Radiologists

2023 Quantifying the Value of AI: Investment, Costs, Reimbursement and Benefits

2024 From Data to Diagnosis with Tested, Transparent, and Trustworthy AI
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Navigating the Early Hype

• Identifying the gaps and Research 
Imperatives

• Promoting Standards and Interoperability
• Working with Regulators on the Limits of AI 

(e.g., Autonomous AI)
• Promoting ethics and the safe application 

of AI
• Convening Experts and Educating
• Defining Use Cases (DEFINE-AI)

“The intent of this public workshop is to discuss emerging 
applications of Artificial Intelligence (AI) in radiological 
imaging including AI devices intended to automate the 
diagnostic radiology workflow as well as guided image 

acquisition.”
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Sample Use Case

Context

Data Set 
Considerations

Technical and 
Integration 
Considerations
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Technology Diffusion and the Hype Cycle

R&D

Startups: 
Vendor 
Offerings

Early Adopters 
investigate

Additional vendors 
and more media hype

Experiential feedback surfaces 
and fast followers join adopters

Negative Press 
Begins and selected 
failures publicized

Vendor 
Consolidation 
Begins

Comprehensive adoption 
and demonstrated benefits 
are limited 

Approaches, frameworks, 
methodologies for delivering 
value emerge

High growth and more 
extensive adoption 
achieved. Cases of proven 
value are publicized.
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Evolving our Understanding of AI

• Engagement and Literacy with a broad array 
of stakeholders

• Tools for Members to Engage (e.g., AI-Lab)
• Distributed Validation
• Federated Learning
• Understanding Usage and Current Practices
• Testing Efficacy in Real World Settings
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Evolving our Understanding of AI

• Engagement and Literacy with a broad array 
of stakeholders

• Tools for Members to Engage (e.g., AI-Lab)
• Distributed Validation
• Federated Learning
• Understanding Usage and Current Practices
• Testing Efficacy in Real World Settings
• Facilitating the Discussion with Regulators, 

Payers, and Industry
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Technology Diffusion and the Hype Cycle

R&D

Startups: 
Vendor 
Offerings

Early Adopters 
investigate

Additional vendors 
and more media hype

Experiential feedback surfaces 
and fast followers join adopters

Negative Press 
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failures publicized

Vendor 
Consolidation 
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Comprehensive adoption 
and demonstrated benefits 
are limited 
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High growth and more 
extensive adoption 
achieved. Cases of proven 
value are publicized.



24© 2023 American College of Radiology® | All rights reserved.

Validation Regulation

PaymentAcquisitionUse

Creation

AI Life Cycle

Use Case
Training 
Dataset

Ground 
Truth

Contracts Review 
and 

Clearance

Multi-Site 
Clinical 

Validation

Compliant 
Testing

Reimbursable 
Services

Payers
Product 

Landscape
Performance 

Details
Local 

Validation
ImplementMonitorGovern

Acquisition and Usage In Practice

CONNECT

R&D, Training, and Pre-Market
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Understanding the Market
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Current Market for AI Cleared Devices
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

700+ FDA CLEARED
AI MEDICAL DEVICES

1Projected Growth in FDA-Approved AI Products Given Venture Capital Funding. McNabb et al, JACR 2023. https://doi.org/10.1016/j.jacr.2023.08.03

What is the future?
350 new AI products projected 
to be FDA-cleared in 20351

2010     2011     2012     2013     2014    2015    2016   2017    2018     2019    2020    2021    2022    2023

76% in Radiology: 531 devices

10% in Cardiology:  71 devices

  3% in Neurology:   20 devices
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FDA - Software As a Medical Device Categories
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Product Category Breakdown  (318 Radiology SaMD Products)29

CADe/x

Computer Aided
Detection and Diagnosis

CADe/x
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AI-Central
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AI-Central

• Most complete view of the AI vendor 
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AI-Central

• Most complete view of the AI vendor 
landscape

• 162 AI Companies
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AI-Central

• Most complete view of the AI vendor 
landscape

• 162 AI Companies
• 30 Entered in 2023
• Only 1/3 had booths at RSNA

• Each year over the past 5 years has 
been a record year for new products

• AI-Central Pro allows vendors to tell 
their detailed story

• Transparent-AI Creates a new 
standard for creating trust and 
transparency
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Testing in a Controlled Environment

•Understand performance in:
•Highly controlled settings
•Under stress

•Understand model sensitivity and “failure modes”
•ACR Life-Cycle Project includes formal Testing Labs

•Stanford
•Mayo
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Validating on Local Data

• Must Validate on Local Data due to variability 
from training data (e.g., patient 
demographics, equipment)
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ACRConnect and AI-Lab infrastructure
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Validating on Local Data

• Must Validate on Local Data due to variability 
from training data (e.g., patient 
demographics, equipment)

• ACR Life-Cycle Project includes multi-site 
validation through

• A distributed computing model leveraging the 
ACRConnect and AI-Lab infrastructure

• Flexible deployment strategies include on-
premise, cloud, hybrid, and multi-vendor 
solutions
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Standards and Interoperability

• Standards for AI integration within the Imaging workflow, 
culminating in an IHE profile and demonstration projects.

• Partnered with RSNA to create CDEs (Radelements) and Tarik 
Alkasab is leading the OIDM project

• Under Brian Bialecki's leadership, working with DICOM and HL7 to 
incorporate AI into the imaging workflow.  Examples include FHIR 
resource updates to support the IHE Imaging Diagnostic Report and 
DICOM WG23 updates to support the DSI interface AI workflow 
API.

• Working with ONC, NIST, and other federal groups on standards for 
AI in imaging (e.g., USCDI)
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Monitoring
• Monitor algorithm performance in 
clinical practice by capturing real 
world data during clinical use.

• Assess-AI combines specific 
information related to an 
algorithm’s effectiveness 
reported by radiologists at the 
point of care and specific 
metadata related to the exam. 
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Implementation Best Practices, 
Key Criteria, and ARCH-AI
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What is ARCH-AI?

•National artificial intelligence 
quality assurance program for 
radiology facilities

•Allows a facility to demonstrate 
that it is using artificial intelligence 
(AI) in diagnostic radiology safely 
and effectively in a clinical setting
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Methodology and Timeline

Q&S +DSI 
leadership 

draft criteria 
based on 
CoE  and 

current best 
practices 

(Nov 2023)

Criteria are 
reviewed 

and edited 
by 

Informatics 
Commission 

(Dec 2023)

Advisory 
Committee 
established

 (Feb 2024)

Potential 
pilot sites 

are identified 
from SERT, 

IC, 
Conferences 

(Feb-Mar 2024)

Pilot site 
kickoff 

meeting     
(April 2024)

Pilot 
phase 

(May/June 2024)

Launch of 
ARCH-AI 

(June 2024)
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Criteria
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Governance
• Establish an AI governance group to develop policies for 

evaluating, accepting, monitoring, and sunsetting models
• Clinical champion (radiologist)
• Technical lead
• Administrative personnel
• Data scientists
• Informaticists

• Maintain a local inventory of clinically deployed model(s). 
• Model Version
• Deployment Date
• Instructions For Use

• Mandatory checkpoint with local Cybersecurity and/or 
Compliance teams before the deployment
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Model Selection

•Consulting with AI Central (or  similar) for 
selecting AI models 

•Document the inclusion criteria or DICOM 
routing rules

•Document the purpose of the AI model
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Acceptance Testing

•Document process to assess model 
performance on local data

•Document training procedures for 
users of the model 

•Disseminate the Instructions for Use 
document to local users 
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Monitoring

•Have a mechanism to monitor 
model(s) 

•Register to participate in ASSESS-AI 
for benchmarking of local 
performance
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Locally-developed Models

•A person trained in developing AI 
models

•Inventory includes the base 
dataset used in training, 
validation, and testing
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ARCH-AI Recognized Organizations

http://www.acr.org/
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In the News….
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Other Enterprise Considerations
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Machine Learning Operations (MLOps)
•MLOps - Practices that automate and scale the machine learning 
development, testing, and deployment life-cycle.  

•Why - Maximize repeatability, traceability, and reduce the costs 
associated with the manual steps involved in machine learning 
development and deployment.  

•What are the key features:
-Version Control of ML Assets (e.g., code, features, data sets)
-Automate steps throughout the ML Lifecycle
-Continuous Integration and Deployment and Training
-Model Governance and Monitoring
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Manual vs. Automated Steps

From AWS (https://aws.amazon.com/what-is/mlops/)
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AI Orchestrator

Platform / Orchestration Solutions

Prioritize
Worklist

Communicate 
Feedback During 
Interpretation

Update 
Radiology 
Report

• One Platform to host many AI 
Algorithms

• Standardize Integration into 
Clinical Systems

• Facilitate the Testing/Validation 
Process

• Reduce the marginal cost of  
acquisition and deployment

Prioritize
Worklist

Communicate 
Feedback During 
Interpretation

Update 
Radiology 
Report
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Typical Deployment Pathways

Research or 
non-clinical

• Non-clinical Setting
• Typically, Retrospective Data 

Shadow 
Mode

• Clinical Setting
• Retrospective or Prospective Data
• Test in Production Conditions

Limited
(aka Canary)

• Limited Use
• Prospective Data
• Well-Defined Validation Plan
• Usability Feedback

Full
Rollout

• Full Production
• Prospective Data
• Production Monitoring
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A Word About GenAI
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Example  of an LLM Inte g ra t ion:
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