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

| 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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Navigating the Early Hype

 ldentifying the gaps and Research

Imperatives ORIGINAL ARTICLE

A Road Map for Translational Research on
Artificial Intelligence in Medical Imaging:
From the 2018 National Institutes of
Health/RSNA/ACR/The Academy
Workshop

Bibb Allen Jr, MD", Steven E. Seltzer, MD/"(; Curtis P. Lang[atz, MD, PbD"[, Keith P. Dreyer, DO, PhD",
Ronald M. Summers, MD, PhD’, Nicholas Petrick, PhD*, Danica Marinac-Dabic, MD, PhD, MMSC”,
Marisa Cruz, MD', Tarik K. Alkasab, MD, PhD*, Robert J. Hanisch, PhD’, Wendy J. Nilsen, PhD",
Judy Burleson, BSW, MHSA, Kevin Lyman, BS”, Krishna Kandarpa, MD, PhD"

Abstract

Advances in machine leaming in medical imaging are occurring at a rapid pace in research laboratories both at academic institutions and
in industry. Important artificial intelligence (Al) tools for diagnostic imaging include algorithms for discase detection and classification,
image optimization, radiation reduction, and workflow enhancement. Although advances in foundational research are occurring rapidly,
translation to routine clinical practice has been slower. In Augusc 2018, the National Institutes of Health assembled multiple relevant
stakeholders at a public meeting to discuss the current state of knowledge, infrastructure gaps, and challenges to wider implementation.
The conclusions of that meeting are summarized in two publications that identify and prioritize initiatives to accelerate foundational and
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August 29,2018

 ldentifying the gaps and Research ACR DSI Urges Al Standardization, Interoperability and

Imperatives Reportability at NIH Workshop
* Promoting Standards and Interoperability < stare 4 Recommend _ Bookmark

American College of Radiclogy Data Science Institute™ [ACR D51 E2) Chief Medical Officer Bibb
Allen, MD, FACR, co-ch. - the recent Mational Institute of Biomedical Imaging and
Bioengineering (NIBIB) Workshop on Artificial Intelligence [Al) in Medical Imaging. Proceedings
from the workshop will be published as a research roadmap for health care and scientific
prefessionals.

ACR DSl prasenters stressed the need for standardize use cases ¥ to not only ensure that
the relevant clinical guestions are answered, but to promote interoperability and reportability
for ongoing quality improvement — including that:

The Al market is dependent upen both the development of Al algorithms and integration with
current digital solutions [PACS, reporting systems, etc.)

The DS is working with various clinical experts, academic radiology departments and other
radiclogy professional organizations to create standardized use cases for developing Al
algerithms that will selve the most important clinical problems radiologists encounter

Compared to algerithms developed by industry developers or at single academic institutions, ACR DI Chief Medical Officer Bibb Allen, MD, FACR
Al solutions that follow D51 Al use case standards will be able to be readily integrated into
clinical practice

ACR DS chief sclence officer Keith Dreyer, O, PhD, FACR, specifically outlined the Lung-RADS®
Assist: Advanced Radiology Guidance, Reporting and Monitoring use case that was recently
chosen as a pilot project by the FDA-funded National E System for Healt!

Coordinating Center B (NESTec). Dreyer outlined that the Lung-RADS standardization provided
a basis for this standardized use case that will:

» Utilize existing ACR resources with data from multiple institutions to demonstrate the ability to
validate algerithm perfermance prior to FDA clearance

Facilitate intercperability between reporting and Al developers to generate standardized data in
areal-world setting

» Capture real-world data in a national registry to monitor the performance of Al algorithms in
clinical practice and enable both facility-level and developer reporting to ensure the algorithm
performs as expected in clinical practice

ACR DSI Chief Science Officer Keith Dreyer, DO, PhD, FACR
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Imperatives

« Promoting Standards and Interoperability

« Working with Regulators on the Limits of Al
(e.g., Autonomous Al)

+—Home / Medical Devices / News & Events (Medical Devices) / Workshops & Conferences (Medical Devices)
/ Public Workshop - Evolving Role of Artificial Intelligence in Radiological Imaging - 02/25/2020 - 02/26/2020

WORKSHOP

Public Workshop - Evolving Role of Artificial
Intelligence in Radiological Imaging

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

acquisition.”
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 ldentifying the gaps and Research
Imperatives

« Promoting Standards and Interoperability

« Working with Regulators on the Limits of Al
(e.g., Autonomous Al)

* Promoting ethics and the safe application
of Al

Journal of the American
College of Radiology.

(M) Check for updaies

Pra ent ® Data Science » Training & Educstion ® Leadership

Ethics of Artificial Intelligence in Radiology:
Summary of the Joint European and North
American Multisociety Statement

/. Raymond Geis, MD™", Adrian P. Brady, MB, FFRRCSI, Carol C. Wu, MD", Jack Spencer, PhD",
Erik Ranschaert, MD, PIJD", Jacob L. Jaremko, MD, PhD", Steve G. Langer, PhD",

Andrea Borondy Kitts, MS, MPH', Judy Birch, BEd’, William F. Shields, JD, LIM",

Robert van den Hoven van Genderen, PhD, MSe, LLM', Elmar Kotter, MSc, MD, MB”,

Judy Wawira Gichoya, MBChB, MS™*, Tessa S. Cook, MD, PhD’, Matthew B. Morgan, MD, MS?,
An Tang, MD, MS¢', Nabile M. Safdar, MD, MPH", Marc Kobli, MD’

SA-CME credit for this artide expires October 2022.

Credits awarded for this enduring activity are designated “SA-CME” by the American Board of Radiology (ABR) and qualify
toward fulfilling requirements for Maintenance of Certification (MOC) Part II: Lifelong Learning and Self-assessment.
To access the SA-CME activity visit hteps://cortex.acr.org/Presenters/CaseScript/CaseView? CDId=bI7 1u+rAaBs%3d.

Abstract

This is a condensed summary of an international multisociety statement on ethics of artificial intelligence (AI) in radiology produced by

Medici

the ACR, European Sociery of Radiology, RSNA, Society for Imaging Informatics in Medicine, Buropean Sociey of Medical Imaging
i and

Ganadian Association of Raciol

P

of Physicists in Al has great potential to increase

and accuracy througt diology, but it also carries inherent pifalls and biases. Widespread use of Al-based intelligent and

autonomous systems in rad.tology can increase the risk of systemic errors with high consequence and highlights complex ethical and
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 ldentifying the gaps and Research
Imperatives

« Promoting Standards and Interoperability

« Working with Regulators on the Limits of Al
(e.g., Autonomous Al)

* Promoting ethics and the safe application
of Al

« Convening Experts and Educating

2018 Economics of Artificial Intelligence

2019 Data Access in Healthcare — Implications for the Artificial Intelligence
Ecosystem

2020 Monitoring and Evaluating Al: Challenges and Practical Implications

2021 Al'in Clinical Practice: Choosing the Right Tools for your Practice and
Patients

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

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

2024 From Data to Diagnosis with Tested, Transparent, and Trustworthy Al

SIIM-ACR Data Science
Summit 2024

From Data to Diagnosis With Tested,

Transparent and Trustworthy Al

AmericanCollege
of Radiélogy
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« Promoting Standards and Interoperability

« Working with Regulators on the Limits of Al
(e.g., Autonomous Al)

* Promoting ethics and the safe application
of Al

« Convening Experts and Educating

* Defining Use Cases (DEFINE-AI)

LI-RADS

“Proof of concept”

Workgroup!

Common Use Case Framework: TOUCH-AI
(Technically Oriented Use Cases for Healthcare-Al)

ACR DSI Use Case Creation Process

Pediatric Imaging

Al USE CASE
PANEL

Al USE CASE ik Al USE CASE

Al USE CASE
PANEL PANEL PANEL

Lung-RADS
“Proof of concept”

‘Workgroup

Bone age
"Proof of concept”
Workgroup




Sample Use Case

Midline Shift

Purpose
Tag(s)
Panel
Define-Al 1D
Originator
Panel Chair

Panel Reviewers
License

Detect and measure midline shift

MNeuroradiology
18030001
Sumit Niogi
Alex Norbash

Meuroradiology Panel
Creative Commons 4.0

Status
Related RadElement Sets

Clinical Implernentation

[

Value Proposition ]

Midline shift is closely associated with intracranial pressure [ICP), leading to brain stem compression and eventual death if untreated. It is
critical to manage ICP as guickly as possible. Identifying midline shift, especially early or subtle onset, can significantly improve patient
outcomes. In emergency situations, it is not always a neurc-specialist taking the first look at the study. Autermated midlineg shift measurement
would provide value te nonspecialists, especially those who read images in emergency situations.

Context |

; F)
Marrative(s) ]

A 2T-year-old male pedestrian is struck by a motor vehicle. The patient is reported to have five minutes of loss of consciousness after the
injury. At presentation to the ED, the patient does not remember the accident or how he arrived there. The patient has obvious left-frontal-
scalp hematoma and swelling. Given physical exam findings and history of present illness, the ED physician references the ACR
Appropriateness Guidelines for Traumatic Brain Injury and orders a noncontrast CT.

Workflow Descriptio r]

The patient receives CT for head trauma. An algorithm receives the entire CT data set. If the algorithm can determine a result
(the presence or absence of midline shift, distance of midline shift, and direction of shift], it is returned. A reliability metric,
assessing the accuracy of the measurement, would alsc be helpful. If the midline shift is significant {larger than 5 mm), a
modest alert should notify the user.

Additional considerations are as follows: The algorithm executes after the exam is verified on PACS. The algorithm optimally
imtegrates on PACS and dictation or reporting software. The user is then able to automatically populate the report or manually

input the results. An indicator image may save to PACS as part of the medical record.

Considerations for Dataset Development

Procedures(s): CT, Head

Data Set
Considerations

Sex at Birth: {Male, Female}

Age: [16,90]

Comorbidities: {Hematoma, tumor, abscess}

Technical Specifications

Inputs

DICOM Study

Procedure CT, Head .

Data Type DICOM Technical and
Modality cT .

Body Region Head Integ ratlon
Anatomic Focus Brain

Considerations

Primary Qutputs

Midline Shift
RodElement ID
Definition Measurement of midline shift at maximum (septum
pellucidum) and at level of foramen of Monro.
Data Type Numeric
Value Set [0.10]
Units mm

Secondary Qutputs

Midline Shift Direction

RodElement ID
Definition The direction of midline shift, if present
Data Type Categorical
Value Set 0-Unknown
1-MNo midline shift
2-Left
3-Right

Units /A
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Evolving our Understanding of Al

« Engagement and Literacy with a broad array BRINGING Al TO .
of stakeholders RADIOLOGISTS T

SHARE

MODELS
Jom —

BuLD CHALLENGES
MODELS

VALIDATE . ]
MODELS mﬂﬁt

ANNOTATE

DATASETS

CONTRIBUTE TO >
T, > Run, Adapt and Create Al Models
Uske CASES \s«/- For Local Use
@ :

Run AI

Curate and Annotate Data for Al Training
MODELS

and Validation

) Evaluate Al Algorithms for
Use in Clinical Practice

Learn the Basics of Al for
Use in Clinical Practice




Evolving our Understanding of Al

Engagement and Literacy with a broad array

of stakeholders

Tools for Members to Engage (e.g., Al-Lab)

(=)
Q

Home.

Leam

Define.

Annotate

£ Create

Evaluate

Run

Challenges.

Collaborate

Al-LAB WELCOME

Learn

Learn how Al applies to imaging through a series of detailed
videos.

Start Learning

Define Use Cases

Explore existing use cases for Al in medical imaging, or

Upcoming Events

| i
Welcome to Al-LAB Breast Density
o . The ACR Data Science Institute has developed the AI-LAB, a Crowdsourcing Contest
| data science toolkit designed to democratize Al by A crowd-sourcing contest to
2 . | eempowering radiologists to develop algorithms at their own compare classifications of
institutions, using their own patient data, to meet their own breast density among an Al

algorithm, a DMIST reader, and
participants at ACR 2019,

— Enter Contest

Leaderboard

IOk

#1  Man of Steel

Rank 2 Prasanth M

Prasad

View all

W

propose your own idea for a use case. e
Mammography
Challenge
- = o Coming this summer, the
Al-LAB CREATE
MODEL #1

Define Problem

Use Case Accuracy Overview Loss Overview

Breast Density v

Prepare Data Training Categorical Accuracy |l Training Loss [ Validation Loss

Training Data
5,000 Mammo images v
Augmentation

Random flips/rotations v

Preprocessing complete

Configure Model
Architecture

ResNet v

Sampling Meth
Equal class ratios v

L Function

Categorical-crossentropy v
Pre-training

Random Initialization v
Early S g

TRUE v

ation Categorical Accuracy

Epochs Epochs

Performance Testing Predictions N
Kappa (4 class) = 0.23, Kappa (2 class) = 0.35, AUC = 0.73

Fatty

us Scattered

Aodel

>



Evolving our Understanding of Al

7 AMC Pilot Consortium

Al COLLABORATION PATHWAY

« Engagement and Literacy with a broad array

of stakeholders
» Tools for Members to Engage (e.g., Al-Lab)

 Distributed Validation




Evolving our Understanding of Al

Engagement and Literacy with a broad array
of stakeholders

Tools for Members to Engage (e.g., Al-Lab)
Distributed Validation

Federated Learning

@AC Rdart

Federated Learning
Orchestration
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« Engagement and Literacy with a broad array
of stakeholders

» Tools for Members to Engage (e.g., Al-Lab)

» Distributed Validation

» Federated Learning

« Understanding Usage and Current Practices

40-60% of radiologists u

Al Use - 2023 Workforce Survey

0% yan

6% 6% l 9% 8%
p—— -——

Clinical Al Non-Clinical Neither Not Sure
K Z%)IZZ 2023

Since 2021, The ACR/RBMA Workforce Survey has been
sent to all ACR members who have not opted out of email
communications, who are below the age of 80, and who
are currently employed -- just over 20k+ per wave. The
responses are then post stratified to known demographic
proportions derived yearly from ABMS Board Certification
reports and internal ACR research.

Total Responses by Wave:
2021: 1394

2022: 1802
2023: 1642

ize Al in clinical practice

100%

80%

60%

40%

20%

0%

Al Use - 2023 DSI Al Survey

23% 23% 49y

Clinical Al Non-Clinical Al Neither Not Sure

x2022 *2023
Stratified Random Sample of ACR Membership
Survey Monkey, Via Email, from Survey@acr.org
Fall of both 2022 and 2023

2023 Sample = 6,233

Opened = 4,049 (65%) Unopened = 1,781 (28.6%)

Bounced (Institutional Firewalls) = 286 (4.6%)

Responses (4.8%): Complete = 209 (3.3%), Partial 91 (1.5%)

2022 Sample = 7,552

Opened = 4,382 (58%) Unopened = 2,212 (29.3.6%)
Bounced (Institutional Firewalls) = 578 (4.6%)
Responses (2%): Complete = 89 (1.2%), Partial 42 (.5%)

Y\O
Lt DATA SCIENCE INSTITUTE®
__}\V o?;o\- AMERICAN COLLEGE OF RADIOLOGY

DSI Services Al Community Get Involved Resources

Home | News &Events / ACRand RSNA Host SERT Al Workshop

ACR and RSNA Host SERT Al Workshop

«% Share

The American College of Radiology (ACR) Informatics and Quality and Safety Commissions, in partnership with the
(RSNA), co-hosted a workshop on Safe, Effective, Reliable, and Transparent (SERT) artificial intelligence (Al). This w(
at the ACR headquarters and brought together experts from the field of medical imaging to examine the practices tf
clinical settings.

The purpose of this workshop was to identify the challenges and barriers to the deployment of Al in medical imagin
reliable, safe, effective, and transparent Al The workshop proceedings were published for the benefit of the wider |
resource for those interested in the safe and effective use of Al in medical imaging.




Evolving our Understanding of Al

« Engagement and Literacy with a broad array
of stakeholders

» Tools for Members to Engage (e.g., Al-Lab)

 Distributed Validation

» Federated Learning

« Understanding Usage and Current Practices

« Testing Efficacy in Real World Settings

Articles

C Journal of the American @ ACR Login
College of Radiology Submit

Publish Topics About Contact

POF
ORIGINAL ARTICLE | DATA SCIENCE | VOLUME 21, ISSUE 2, P329-340, i
S RWIYSIPIM v, Download Full Issue Purchase

Real-World Performance of Large Vessel Occlusion Atrtificial
Intelligence—Based Computer-Aided Triage and Notification
Algorithms—What the Stroke Team Needs to Know

Mara Kunst, MD * e Rajiv Gupta, PhD, MD * e Laura P. Coombs, PhD e ... Bibb Allen, MD e
Keith Dreyer, DO, PhD if e Christoph Wald, MD, PhD, MBA T o Show all authors » Show fogtnotes

Use of Artificial Intelligence in Radiology: Impact on Pediatric
Patients, a White Paper From the ACR Pediatric Al Workgroup

Marla B.K. Sammer, MD, MHA & e Yasmin S. Akbari, MD e Richard A. Barth, MD e __.
Benjamin H. Taragin, MD e Alexander J. Towbin, MD e Christoph Wald, MD, PhD, MBA e Show all authors




Evolving our Understanding of Al

« Engagement and Literacy with a broad array
of stakeholders
» Tools for Members to Engage (e.g., Al-Lab)
» Distributed Validation
» Federated Learning
« Understanding Usage and Current Practices
- Testing Efficacy in Real World Settings ACR Meets with MedPAC to Discuss Al Software
« Facilitating the Discussion with Regulators, <l share A Recommend sk Bookmark
Payers, and Industry

ACR Provides Insights on Al Oversight, Use and
Innovation in Response to Congressional Request
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Al Lite Cycle

Creation Validation Regulation

o —_ Multi-Site  ——— .

Training Ground Contracts Clinical Compllant

—  Dataset — Truth o Testing
Validation

Review
and
Clearance

Use Case

<A
"h.
e
g *

R&D, Training, and Pre-Market

Define-Al Directory
‘ CONNECT

Services

Acquisition and Usage In Practice C MS g Oy [embusse

Performance Product /
Monitor Implement ozl Payers

Validation Details Landscape

Use Acquisition Payment
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Al Lite Cycle

Creation Validation Regulation

o —_ Multi-Site  ——— .

Training Ground Contracts Clinical Compllant

—  Dataset — Truth o Testing
Validation

Review
and
Clearance

Use Case

FDA

EBEE RIS
_ Al Central CMS gov Reimbursable

= : Services
Performance Product /
Monitor Implement ozl Payers

Validation Details Landscape

Acquisition Payment
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Current Market for Al Cleared Devices

250
200

700+ FDA CLEARED
150 Al MEDICAL DEVICES

76% in Radiology: 531 devices
o . _ .

100 10% in Cardiology: 71 devices What is the future?

3% in Neurology: 20 devices 350 new Al products projected

to be FDA-cleared in 20351
50

0 ————————
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

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



FDA - Software As a Medical Device Categories

Table 3

FDA Intended Use Designations For Software As A Medical Device (SaMD)

Intended Use Designation

Abbreviation

Intended Use

Code Of Federal
Regulations (CFR)
Citation

Pertinent Special Controls

Performance testing that demonstrates

Con'll ;?ute'r Aided Triage And CADH I\.Iotificatic'Jr? of ;.)ot(.entially 21CFR892.2080 th.e device will .provide eff.ective triage
Notification time sensitive findings without a requirement to improve
reader performance
| ' Dire'ct clinilcian'j_; .atte.ntion 21CFR892.2050 Perforrr?anc.:e testing that demonstrates
Computer Aided Detection CADe to aid the identification of the device improves reader performance
- 21CFR892.2070 N
potential disease (MRMC* reader study)
fonc':cl:rtr: nt/lseq'l;fentglal us? Performance testing that demonstrates
Computer Aided Diagnosis CADx ° ;_3" €c ?S_SI cation 0 21CFR892.2060 [the device improves reader performance
lesions suspicious for N
(MRMC* reader study)
cancer
G ter Aided Detecti Eo;:bcllnfd;ystsms th;t Performance testing that demonstrates
ompl.j er I. eq vetection CADe/x © . ? e_ anc provi ?a 21CFR892.2090** [the device improves reader performance
And Diagnosis classification of potential
. (MRMC* reader study)
disease
Medical Image | ing and Special controls include adh t
mage processing an ecial controls include adherence to
Management And MIMPS €e P € 21CFR892.2050 |>F
. analysis tools voluntary standards such as DICOM
Processing System
Radiological Acquisition And Aid.s the a.cquisition'/ | SPeFiaI controls include c_linical and non-
CADa/o optimization of radiological | 21CFR892.2100*** clinical performance testing and

Optimization Guidance

images / diagnostic signals

documentation for personnel training




Product Category Breakdown (318 Radiology SaMD Products)

Percentage Of Al/ML FDA Cleared Al Software Based On Intended Use Category

CADe/x

Image Processing And CADe 3%
Analysis Tools
MIMPS

2%

Computer Aided Triage
CADt

CADt

0,
Computer Aided 23%

Detection
CADe

MIMPS

67%
Computer Aided

Diagnosis
CADx

)
—
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Al-Central

Your Resource for Strategic Al Solutions

Welcome fo the ACR: Diata Science Instfitute® Al Central database, the most compleie and up-fo-date online, searchable direciory of commescially available Imaging Al products
in the United Siates. Browse through more than 200 FDA-cleared products created by more than 100 manufacturers fo find algorithms that best support your patients and
workflows.

Quick Links

Platforms Transparent Al Products

Product Categories

Abdominal Imaging Breast Cancer Imaging Cardiac Imaging

Chest Imaging Musculoskeletal Neuroradiclogy Pediatric

The Latest From DSI

Read mars...




Al-Central

American College
E Radiology Al Central Welcome Products Manufacturers Platforms Current Al Landscape About ARCH-AI

* Most complete view of the Al vendor ==
landscape

Manufacturer(s) Date Cleared
(an) 5/15/2008 (] Ds/15/2024

Subspecialty MR 3D-Angic  XRAV/MAM Anatomy

Chest . 142

Head

(9}
20
35
Abdomen
Chest
17

Abdominal

Cardiac

Whole Body
Musculoskeletal 7

Peluis

Neureradiolosy _ Lover Extremity

Null spine
Upper Extremity
Breast Imaging

Neck
Pediatric
null

FDA CATEGORY YEAR CLEARED FOCUS

Brain Anatomy
M il

MIMPS Cardiac Measurements
CADt

CADe
Pneumotharax
M capx

Breast Lesion Characteristi..

M CADe/x | Breast Density

Intracranial Hemorrhage

Pulmonary Nodule




Al-Central

Al Central Welcome  AllManufacturers  AllAI Products  About

> il Al Products

All Al Products

Al Central

* Most complete view of the Al vendor

landscape

* 162 Al Companies
« 30 Entered in 2023
* Only 1/3 had booths at RSNA

> AlManufacturers

Manufacturers

MammoScreen®

MammoScreen® is an Albased proficiency fool
that helps radiologists interpret mammograms.
more acouralely and faster. Working alongside
radiologists, s uniquely actionable
MammoScreen Score™ allows radiolog
glance, to quickly confitm wha they sus
providing the accuracy to defect what may have
been missed.

 MAMMOSCREEN

€ o Heattncare

Al-Rad Companion Chest CT

Current Al Landscape

Welcome ~ AllManufacturers  AllAIProducts  About

Al Centr

Abdominal

MIMPS

SIEMENS ..,
Healthineers

£, Whiterabbit.ai

confidence.

Briefcase- IFG

Aidoc Medical, Ltd

Embo ASSIST Al

Embo ASSIST with Virtual Injection is a 30

visualization software solution designed to help

clinicians simulate injections dynamically, and
thus perform embolzation procedures with

% GE HealthCare

Current Al Landscape

al Welcome Al Manufacturers

MIMPS

Parenchyma

with confidence.

GE HealthCare

MIMPS
SwiftMR

AIRS Medical Inc.

All Al Products

Liver ASSIST Virtual

/A 3D Visualization software solution designed to
provide Al based virtual parenchymography to
help physicians simulate injections dynamically
and thus, perform liver embolization procedures

Al Landscape

CAD

Briefcase for aortic dissection
(AD)

Aidoc Medical, Ltd

MIMPS

Al-Rad Companion Prostate
MR

SIEMENS
Healthineers




Al-Central

* Most complete view of the Al vendor 39
landscape
* 162 Al Companies 31 2 prOd UCtS
* 30 Entered in 2023 : 64
* Only 1/3 had booths at RSNA avallable 59

* Each year over the past 5 years has
been a record year for new products 37

1

13
2 2 9 I
—

Current




Al-Central El

* Most complete view of the Al vendor
landscape

° 1 62 A| Com panies Al-Rad Comoanio st C

Siemens Healthineers

« 30 Entered in 2023 = | - E=edET

- Only 1/3 had booths at RSNA

« Each year over the past 5 years has S—
been a record year for new products \TLI .

» Al-Central Pro allows vendors to tell st
their detailed story '

Blackford




Al-Central

* Most complete view of the Al vendor
landscape

* 162 Al 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

* Al-Central Pro allows vendors to tell
their detailed story

* Transparent-Al Creates a new
standard for creating trust and
transparency

Transparent-Al Data Elements

‘u‘ ﬂ‘u‘

ions, Warnings. | man
and Precautions




Al Lite Cycle

Creation Validation Regulation

o —_ Multi-Site  ——— .

Training Ground Contracts Clinical Compllant

—  Dataset — Truth o Testing
Validation

Review
and
Clearance

Use Case

FDA

EBEE RIS
_ Al Central CMS gov Reimbursable

Services

Performance Product /
Monitor Implement ozl Payers

Validation Details Landscape

Acquisition Payment
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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 mcludes formal Testing Labs
»Stanford
*Mayo

E © 2023 American College of Radiology® | All rights reserved 37




Al Litfe Cycle

m Validation Regulation




Validating on Local Data

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

Il of Radiology® | All rights reserved 39



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 Al-Lab infrastructure ¢

© 2023 American College of Radiology® | All rights reserved.
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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 Al-Lab infrastructure

* Flexible deployment strategies include on-
premise, cloud, hybrid, and multi-vendor
solutions

‘ CONNECT

© 2023 American

I ACR Connect -I

I Cloud GPU

College of Radiology® | All rights reserve

. 41



Al Litfe Cycle

Validation Regulation

Al Central

—’

© 2023 American College of Radiology® | All rights reserved. 42



Standards and Interoperability

» Standards for Al integration within the
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 Al 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 Al workflow
API.

« Working with ONC, NIST, and other federal groups on standards for
Al in imaging (e.g., USCDI)

IHE Radiology White Paper

Al Interoperability in Imaging

© 2023 American

Revision 1.1 — Published

College of Radiology® | All rights reserve
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Al Litfe Cycle

Validation Regulation

€DICOM &,
& vz e

Standards : Al Central

—’

© 2023 American College of Radiology® | All rights reserved. 44



\Yile]alite]glgle

* Monitor algorithm performance in

clinical practice by capturing real
world data during clinical use. RIS

» Assess-Al combines specific Al Vendor
information related to an |
algorithm’s effectiveness .)
reported by radiologists at the
point of care and specific
metadata related to the exam.

© 2023 American College of Radiology® | All rights reserved. 45



Al Litfe Cycle

Validation Regulation

| : - = .---.-.-
Recognized @ & mmon y r
h 3 Y

Center for
Healthcare-Al

© 2023 American College of Radiology® | All rights reserved. 46
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Implementation Best Practices,
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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
(Al) in diagnostic radiology safely
and effectively in a clinical setting

ACR®

Recognized

Center for

Healthcare-Al




Viethodology and Timeline




Criteria

50

© 2023 American College of Radiology® | All rights reserved. 50




(Governance

« Establish an Al 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 5
* Instructions For Use

* Mandatory checkpoint with local Cybersecurity and/or
Compliance teams before the deployment

=
S

MEDICAL
& IMAGING | ¢

‘

?533 Al [ sowmry
THCIALONS : % é INRRHEI\HIENS [

© 2023 American College of Radiology® | All rights reserved.
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\Viodel Selection

*Consulting with Al Central (or similar) for
selecting Al models

ds = pydicom.dcmread(dicom file

Document the inclusion criteria or DICOM
routing rules

*Document the purpose of the Al model




Acceptance lesting

*Document process to assess model
erformance on local data

*Document training procedures for
users of the model

*Disseminate the Instructions for Use
document to local users

# Annotate

MAM

FE Create

[ evalvate

® Run

¥ Publish

M Assess
Random

2% Collaborate
Preproc

B3 Al community

M Challenges

italization

fans i Train and Test

American College
of Radiology Al Central Welcome
abbit ai

Version

vi0

FDA Submission No.
53 K

Model Characteristics

Inclusion Criteria

Indications for Use

Indication of Use

Products

Manufaq




Monitoring

Have a mechanism to monitor
model(s)

*Register to participate in ASSESS-A
for benchmarking of local
oerformance

Il of Radiology® | All rights reserved 54



Locally-developed Models

*A person trained in developing Al
models

*Inventory includes the base
dataset used in training,
validation, and testing

llege of Radiology® | All rights reserved 55)



ARCH-AI Recognized Organizations

ACR®

Recognized
Center for

Healthcare-Al

MAYO CLINIC
CARE NETWORK

& PennMedicine

Yale
NewHaven
Health

Yale New Haven
Hospital

¥ Cleveland Clinic

UW Medicine

UNIVERSITY OF WASHINGTON
MEDICAL CENTER

UT Southwestern

Medical Center

Rt o 1
UWHealth | @z

a Jefferson

L~
| UNIVERSITY
A of MARYLAND

SCHOOL OF MEDICINE

Beth Israel Lahey Health ’
Lahey Hospital & Medical Center


http://www.acr.org/

In the News....

politico.com/newsletters/future-pulse/2024/07/01/radiologists-offer-ai-stamp-of-approval-00165985

POLITICO

10% off Parts and Accessories.
July1-5

With an addition

vorLvo

LEARN MORE

f carts $200 or higher

C A =

m/topics/healthc

1t/healthcare-quality/acr-opens-do quality e-center
TvnovateHealthcare s
FOR LEADERS NAVIGATING VALUE-BASED CARE
MANAGEMENT IMAGING TECHNOLOGY VIDEOS CONFERENCES CUSTOM CONTENT SUBSCRIBE

IACR opens doors of Al quality-assurance center

IDave Pearson | June 27, 2024 | Radiology Business | Quality

EMAIL
Future Pulse
The ideas and innovators shaping health care Your Email
By sigring up you scknowtedge anct ag o ur Prvacy Plicy and Terms of Srvice. Yo iy Lnsubscrioe at any time by
following the directions at the bottam of the r by contacting us here. This site is protected by reCAPTCHA and the EMPLOYER JOB TITLE
Gooote Pivacy Plicy and Terme of Servie 551y
Employer Job Title

* Allfolgs must be completed to subscribe

n Facsbook
u Twiter

Print

Radiologists offer Al stamp of approval

By DANIEL PAYNE, TONI ODEJIMI, CARMEN PAUN, RUTH READER and ERIN SCHUMAKER |
07/01/2024 02:00 PM EDT

FORWARD THINKING

00

htworld.co.uk/news/radiology-body-steps-up-ai-protocols/

ODCAST  AWARDS  SIGNUP

CONTACTUS Q

E il Novembarn1z

AI DRIV
DRUG DISCOVERY ©
SUMMIT

View the
Agenda

At

8

Boston, USA

THE LEADING GLOBAL EVENT FOCUSED
SOLELY ON Al IN DRUG DISCOVERY

Sign up now =3

=3
Radiology body steps up Al protocols

C m =

sciencenewsnet.in/american-college-of-radiology-launches-first-medical-practice-artificial-intelligence-quj

CIEEUGEINETES  ACSM to release 18th annual ranking of the 100 fittest

sciencenewsnet.in

RESEARCH RESULTS DOE SCIENCE NEWS FACT CHECK UNCATEGORIZED

American College of Radiology Launches First Medical Practice Artificial Intelligence Qu

American College of Radiology Launches First Medical
Practice Artificial Intelligence Quality Assurance

= healthcare

INNOVAtioN ABOUTUS EVENTS SPOTLIGHT SERIES WEBINARS WHITEPAPERS VIDEOS PODCASTS INNOVATORS

PANIESTOWORK FOR ~ VBC ~ POPHEALTH  ANALYTICS/AI  CYBERSECURITY  FINANCE/REVENUE CYCLE

INTEROPERABILITY & HIE

CLINICALIT  IMAGING

IMAGING > ARTIFICIAL INTELLIGENCE

American College of Radiology Develops Al Quality Assurance Program

Criteria include establishing an interdisciplinary Al governance group and maintaining an inventory of Al algorithms with detailed documenta)

4 7 healthcare
= Hovation

Program

®J

Do
v

LOGIN |

(i

CONVENTION

15-20 MARCH 2075 | NEC BIRMINGHAM

EUROPE'S LEADING EVENT FOR NEURO
REHABILITATION EXPERTS \

NEUROCONVENTION.COM

Amid growing concerns, and optimism, about Al's use in diagnostics,
a new Al and radiology focused quality assurance programme has

AXIS

RADIOLOGY PRODUCTS ~ MARKET TRENDS v MANAGEMENT & STAFFING - IMAGING INSIGHTS ]

ACR LAUNCHES FIRST MEDICAL PRACTICE Al QUALITY ASSURANCE
PROGRAM

Jun 27,2024 | Associations, Machine Learning & Al |
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Machine Learning Operations (MLOps)

*MILOps - Practices that automate and scale the machine learning
development, testing, and deployment life-cycle.

*\Why - Maximize repeatabllity, traceability, and reduce the costs
assoclated 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

E © 2023 American College of Radiology® | All rights reserved 59



Manual vs. Automated Steps

Manual Explaratory

Automated Workflow

luild Pipeline . : .
Build Pipeline Monitor Reatrain Scale

Models Models Inferance

that integrates
Steps

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

© 2023 American College of Radiology® | All rights reserved. 60



Platform / Orchestration Solutions

I Communicate Update
Prioritize : 212k
Worklist Feedback .Durlng Radiology

Interpretation Report

B
=
10

@
O

Prioritize
Worklist

2

=
=
©

Communicate Update
Feedback During Radiology
Interpretation Report

* One Platform to host many Al
Algorithms

« Standardize Integration into
Clinical Systems

 Facilitate the Testing/Validation
Process

» Reduce the marginal cost of
acquisition and deployment



Typical Deployment Pathways

Research or

. » Non-clinical Setting
non-clinical . Typically, Retrospective Data

Shadow « Clinical Setting
Mode » Retrospective or Prospective Data
* Test in Production Conditions

Limited « Limited Use

aka Canar » Prospective Data
( y) * Well-Defined Validation Plan

* Usability Feedback

Full  Full Production
Rollout * Prospective Data
* Production Monitoring




Typical Deployment Pathways e O

Articles Publish Topics  About Contact

ORIGINAL ARTICLE | DATA SCIENCE | VOLUME 20, ISSUE 3, P352-360,
(WAEPIZE] . Download Full Issue PDF [1MB]  Figures

Research or

Addressing the Challenges of Implementing Artificial Intelligence

. . ¢ Non_CIinicaI Settlng Tools in Clinical Practice: Principles From Experience
n O n _CI I n ICaI ° Typica I Iy’ Retros pective Data Bemardo C. Bizzo, MD, PhD 2 © e Giridhar Dasegowda, MBBS e Christopher Bridge, PhD e .-

+ Algorithm integration in ‘shadow-mode’
+ per on cohort, or

Shadow ) Clinical Setting Clinical Deployment: integration into production with a phased approach
Mode  Retrospective or Prospective Data oo Qi
« Test in Production Conditions s —— —

defined performance metrics

« Pilot performance assessment on : outputs and cinicien 3 + Dashboard for ongoing
retrospective cohort performance tracking

Limited « Limited Use

(aka Canary) . Prospect.ive Datq |
 Well-Defined Validation Plan

* Usability Feedback

Full  Full Production
Rollout * Prospective Data
* Production Monitoring
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I
Simple vs. Complex Tasks =

General NEW DOCE
PRER kTR L=k PROBABILITY
dog 8.999
mammal 8 .999
canine 8.997
pet 8.994
animal 6,987
one B8.985 I
portrait 8.983
no person 0.967
cute 8.957
domestic 9.950

Focused. Forward. Together.™



General VIEW DOCS
REDICTED CONCEPT PROBABILITY
dog 8.987
no person 8.984
mamma 1 8.981
one A.962
pet 8.952
portrait B.945
canine 8.937
people 8.926
family B.896
sit 8.886
animal

two




68

ChatGPT

In the picture, there is a dog standing in front of a green chair. The chair's cushion
appears to have been torn apart, with the stuffing scattered all around on the floor,
suggesting that the dog may have destroyed it. The dog has a guilty or sheepish
expression, which is commonly interpreted as a sigh of knowing it did something
wrong. The pillow from the chair is on the floor, undamaged, which might imply that

it was removed before or after the cushion was torn apart.

what is happening in this picture

ChatGPT

In the picture, there i= a dog standing in front of a green chair. The chair's cushion appears to have
been torn apart, with the stuffing seattered all around on the floor, suggesting that the dog may
have destroyed it. The dog has a guilty or sheepish expression, which iz commenly interpreted as
a sign of knowing it did something wrong. The pillow from the chair is on the floor, undamaged,

which might imply that it was removed before or after the cushion was torn apart.

Focused. Forward. Together.™



Example of an LLM Integration:

DART Commen Admin Sharepoint ACR apps & links External Apps Assist Dsl Connect\Al-LAE Covid Informatics Personal DICOM Research Registries RMS ACR-NCI-NVIDIA FL... Eridge Al » COther bookmar
AI-LAB GENERATIVE A Sign In
Home . -
Generative Al: Radiology Meets ChatGPT
Leamn
Define Welcome to ACR’s GPT reference, research and translation tool. Our GPT assisted tool will help patients, physicians and radiologists discover previously hard to find documentation,

definitions and reports concerning a multitude of imaging procedures.

For Radiologists o For Referring Provider

As an added feature Al can now Discover how Al can be used to
be implemented to support a support ordering appropriate
radiologist reading by procedures for a patient.
summarizing the patient history.

Annotate

Create

For Patients

Explore how Al can be used to
translate a radiology reportto a
Run different language or to layman's
terms for a patient.

Evaluate

Publish

Assess

o Collaborate

Ba A1 community

@ Generative Al

[ Challenges

Copyright & American College of Radiclogy A-LAB1.14 About | Privacy Policy | Cookie Policy | Terms of Use | Feedback | Contact Us




B Radiologists - AI-LAB X +

< C ailab-test.acr.org Q & m N O =

= Al-LAB GENERATIVE A Sign In
Home

Back to Dashboard > Radiologist US for Smith US with prior US with ED note

Q Leam
M Define : Ultrasound Post-Rea uggestions:
[} PATIENT 1: Ul d Post-Read s
/' Annotate s Format the quantitative findings in a table f... v Reset Export
=+ Creat The radiologist has just read an ultrasound procedure for left pelvic pain on an
4= Lfeale premenopausal patient. N L
Format the quantitative findings in a table format >
|‘_'| Evaluate Report:
® Run Current Format the quantitative findings in a table format
o bk Patient: Patrick Smith
e Date of Exam: 02-21-2023
Exam Type: Pelvic Ultrasound Right Kidney Length: 10.2 cm
22 Collaborate Left Kidney Length: 11.2cm
Indication: Parapelvic Renal Cyst (left): 3.2cm
B Al Community Left pelvic pain in a premenopausal patient Gallstones (mobile): Multiple
Liver Echogenicity: Increased
@ Generative Al Findings: Spleen !_ength: 11.2cm
The right kidney measures 10.2 cm in length, and the left kidney measures Aorta Diameter: 21cm
Left Adnexal Cyst: 4.5¢cm

M Challenges 11.2 cmin length. No hydronephrosis is identified.
There is a 3.2 cm parapelvic renal cyst seen in the left kidney.
The gallbladder contains multiple mobile gallstones, with no evidence of
acute cholecystitis on Murphy’s sign.
The liver demonstrates increased echogenicity, suggestive of fatty
infiltration. The spleen measures 11.2 cm in length. The aorta appears
. normal in caliber, measuring 2.1 cm in diameter.
ALER In the left adnexa, a 4.5 cm cyst is identified with internal echoes, without
IOLOGY associated blood flow.



Focused. Forward. Together.™
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