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A.l. in Medical Imaging

Outline

e Whatis (and isn’t) Al?

e Recent focus on Al

e Al Along the Imaging Chain
e Examples

e Challenges & Concerns
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What is Artificial Intelligence

The Story of 2 Robot Friends
/ NORMAL COMPUTING VS ARTIFICIAL
e INTELLIGENCE

e NORM: The Ruler Follower
o Same Input = Same Output
o IfX, thenY

e Arty: The Learner
o Discovers patterns in data
o Performance improves with
more data
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What is Artificial Intelligence

Normal Computing vs. Al Norm

Decision-Making Follows programmed rules Learns and adapts

Learning Ability No learning Learns from data

Flexibility Task-specific Can generalize

Complexity Handling Limited Handles uncertainty & complexity
Example Task Math operations |dentifying objects in an image
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Arty Joins the Hospital

e Waldo =» Lung Nodule

e /mmediately identify & escalate
critical findings
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Can A.l. Fool a Human?
The Turing Test

1. You chat with a Human & Robot
2. Robot tries to convince you it's human
3. You decide which is the human

4. Repeat until they are indiscernible
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Narrow vs. General A.l.
Al: Now & Future

Type of Al Description Exists? Examples

Performs specific tasks, but  Yes - Pathology Detection
Narrow (Weak) Al can’t reason beyond its widely used - ChatGPT, Alexa, Self-driving cars
includes Generative Al programming

- A single system that can interpret all

General (Strong) Al Human-like intelligence, No imaging modalities
NOT the same as reasoning & learning theoretical - Can handle diagnostics, workflow,
Generative Al etc. like a radiologist

Smarter than humans; No - Reads images, and predicts
Super Al capable of self-improvement, hypothetical  diseases before imaging, invents new
Superintelligence creativity & strategy diagnostic techniques, and

revolutionizes radiology
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Artg/ Revisits the Hospital

He's art, But No Radiologist

Al Supporting Radiologists

Narrow Al exists today
v~ Detect specific pathologies (nodules, fractures, pneumothorax)

v' Accuracy: Up to 99.1% sensitivity in studies

v’ Speed: 15-25% faster than manual review

v/ Can learn numerous pathologies over time

General Al Required For doesn't exist
x Full diagnostic workup across all pathologies

x Integrating patient's full medical history

x Nonverbal cues and clinical context

x Creating comprehensive treatment plans
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How Al Learns

From Data to Decisions

Machine Learning Deep Learning

Learns from data without explicit programming Advanced ML using neural networks

Neural Networks

Supervised Learning Design: Layers of interconnected nodes (like neurons)
How: Trained on labeled data with known inputs/outputs Think: Mimics how the brain processes information
Think: Learning with an answer key What It Enables

Ex: Fracture detection — "fracture” or "no fracture” . i
Processes complex, unstructured data (images, audio,

text)
Unsupervised Learning Integrates multiple data sources (history, labs, notes)
How: Trained on unlabeled data — no answer key Ex: Comprehensive treatment planning

Think: Find patterns, figure out what's normal

Ex: Bone density — learns "normal,” flags deviations Key distinction: ML detects patterns in structured data. DL

handles complexity for comprehensive decision-making.
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Why is Al Booming Now?

3 key Factors

1. Deep Learning Breakthroughs S

Ie -9
. , _ AN -t
2. ‘Big Data’ Explosion “;@ié 2 Tk
S SN
3. Increased Computing Power ZORNES s
A
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PRESCIENT & STRATEGIC

Al-Based Medical Imaging

Market .\SA?%KEET @

2021 APAC is
Will Accelerate $1,093.0 Million Expec-l-ed

at a CAGR
02120300 J 370051 4 wil o g
74 1.4 Mmillion with over

Market Growth

& A GROWTH 30% CAGR
{0 DRIVERS
e High investment in healthcare sector
® Advancements in imaging technologies
® Rise in prevalence of chronic diseases
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From order to report, Al enhances every step

Al Along the Imaging Chain ()(>

2.
Scheduling

3. Pt. Prep

4.

e (Clinical Decision Support (CDS) Acquisition

. o Ensures appropriate orders
9. Review o Integrated in EMR

S
Processing

6

Interpretation
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From order to report, Al enhances every step

Al Along the Imaging Chain ()(>

2.
Scheduling

3. Pt. Prep

4.

° Acquisition

Maximize Room Ultilization
o Use historical data to fill appt sots

9. Review

S
Processing

6

Interpretation
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From order to report, Al enhances every step

Al Along the Imaging Chain ()(>

2.
Scheduling

3. Pt. Prep

4.

° Acquisition

Screening for Contraindications
o Pregnancy, allergies, implants, etc.

9. Review

S
Processing

6

Interpretation
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From order to report, Al enhances every step

Al Along the Imaging Chain ()(>

2.
Scheduling

3. Pt. Prep

4.

e |mprove Efficiency & Accuracy Acquisition

o Positioning, technique, post-
processing, QA and more.

9. Review

S
Processing

6

Interpretation
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From order to report, Al enhances every step

Al Along the Imaging Chain ()(>

2.
Scheduling

3. Pt. Prep

4.

e Computer-Aided Detection Acquisition

. o Improved Speed & Accuracy
9. Review o Screening > Diagnostics > Prediction

S
Processing

6

Interpretation
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From order to report, Al enhances every step

Al Along the Imaging Chain ()(>

2.
Scheduling

3. Pt. Prep

4.

e Efficiency & Accuracy Acquisition

. o Auto-Dictation
9. Review o Error Prevention

S
Processing

6

Interpretation
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From order to report, Al enhances every step

Al Along the Imaging Chain ()(>

2.
Scheduling

3. Pt. Prep

4.

e Enable Appropriate & Timely Action Acquisition

: o Flag critical findings
9. Review o Suggest next steps

S
Processing

6

Interpretation
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Al & Rad Techs

Future Impact

The Artificial Intelligence Era: The Role of
Radiologic Technologists and Radiation

Therapists

By the HCIAC Corporate Roundtable Subcommittee on Artificial Intelligence

hen some people hear of artificial intelli
gence (Al), their minds jump to sophisti-
cated, overbearing robots that take the
place of humans. Although elements of Al

and machine learning factor into robotics, the truth is
more complex.

The Al depicted in popular books and movies is
super-intelligent or advanced. However, for the foresee-
able future, Al will be less like a Cylon or Terminator
and more like general intelligence in which Al-enabled
machines perform cognitive tasks that humans also
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Radiologic Technologists (ARRT). For the purposes
of this white paper, people who are involved in direct
patient care are considered; medical dosimetrists are
considered under the auspices of similar reports. Please
refer to the glossary for the working definitions the task
force used in designing this white paper.

What is AI?

The concept of Al has been around for decades.
British mathematician Alan Turing proposed in 1950
that it might be possible for machines to use informa

Key Takeaways

~\

Al seen as next logical step
OEMs should work closely to
educate technologists

Al expected to improve safety,
consistency, and quality
Medical imaging Al market
expected to grow significantly
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Future Impact
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Radiologic Technologists (ARRT). For the purposes
of this white paper, people who are involved in direct
patient care are considered; medical dosimetrists are
considered under the auspices of similar reports. Please
refer to the glossary for the working definitions the task
force used in designing this white paper.

What is AI?

The concept of Al has been around for decades.
British mathematician Alan Turing proposed in 1950
that it might be possible for machines to use informa

White Paper From the 2024 Consensus Committee on the
Future of Medical Imaging and Radiation Therapy

Creating a Pipeline from Educational Programs to the Workplace
To help new graduates transition to professional practice, the Consensus Committee agreed to prioritize:

* Surveying current students and recent graduates of medical imaging and radiation therapy programs to
gather information on their perspectives and needs. Continuing education opportunities could be
offered to recent graduates as an incentive to complete the survey.

e Making artificial intelligence (Al) a mandatory, rather than optional, component of the curriculum;
developing an Al curriculum for students; and creating more continuing education modules on Al for
practicing professionals. Appendix 3 summarizes ASRT research regarding Al.




Is it Al?

Wide Range of Definitions

Mimic human decision-making?
OR

Machine learning?

Dictionary

Definitions from Oxford Languages - Learn more

© artificial intel

["arda fiSH(2)l an'telgj(ains/

I-gence

Fov T
FIULE

the theory and development of computer systems able to perform tasks that normally require human
intelligence, such as visual perception, speech recognition, decision-making, and translation between
languages.
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Is it Al?

The Game
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PATIENTVIEW

LiveVision.
Technology

SmartXR. X2

POSITIONING QA
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Is it Al?
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SmartAlign

SDR Detector Angle (°) (0019,1062)
SDR Patient Thickness (cm) (0019,1060)

SDR Radiation UID (0019,1061)

SDR Tube Angle (°) (0019,1063)
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Is it Al?
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Is it Al?
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Smart PatientView
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Is it Al?
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Is it Al?
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SmartPositioning
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Is it Al?
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Is it Al?
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SmartDose
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Is it Al?
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Is it Al?
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SmartRotate
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Is it Al?
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Is it Al?

X R

g o e
DENSITY

IMATTG
CONFERENCE
& =)0



Bone Health Report

Example Hospital

DensityScan

Patient
Fatient: John Doe Patient ID: MO01011943
Birth Date: 01/01/1943 T8 years Attendant: EMS
Height/Weight: 1B0.Dom &8.0 kg Measurad: 05/07/2022
Sex/Ethnicity: Male White 1221:52
Left Forearm Radiograph Areal Bone Density Measurement? P ro ba bI |ty Of

(T-Score <-2.5 at the femoral

1 o the femoral neck

.‘ I‘— 47
»

Osteoporosis Likely.
Consider Treatment

TN T Probability of Osteoporosis Osteoporosis at

aBMD & T-Score

: Osteoporosis not
likely. Give lifestyle advice

Results?

Patient 1D : i . o C / Clear QUidance to
oo et e estmem 8 referring physician

e L

=

wa

High Risk of Ostecparosis

Guidance

RISK OF POOR EONE HEALTH
High risk: Consider refeal to osteoporasis specialist for assessment. Offer trestment to reduce fracture risk.
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Is it Al?
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AGFA & Al at point of care

3 Categories of Al Products

3. Radiologist

1. Ordering Provider 2. Technologist assistance h
assistance

.. s . Automatic image orientation ] .
Chest critical findings screening “smartRotate” Image quality & consistency

“CriticalScan™ ] improvement “Musica”
Lead Marker Detection P

Current

= Radiation incident prevention
Research = Collimation errors warning
= Active Positioning assistance

Disclaimer: Al roadmap is AGFA RSD internal & non-binding
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Critical Finding Alerts at PoC

Accelerating communication between radiology and clinical teams

Problem Solved w

x Critical findings require immediate care

x Delayed care prolongs LOS and negatively impacts
health outcomes

X Some OP pathologies require urgent f/u exams

What It Does

X  Automatically detect critical abnormalities in chest
AP/PA x-rays using Lunit Insight CXR*

x  Alerts the technologist to follow the local notification
protocol 30s after exposure e.g. call doctor, “red dot”
X-ray

Fig 1. Secondary Capture view in workstation with AGFA
CriticalScan product

\?
()

Benefits: quality of care & clinical efficiency

CRITICAL

Radiologist assistance

*AGFA RSD integrates today Lunit INSIGHT CXR. Lunit INSIGHT CXR Triage for US can also
be integrated.
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Automaticall}{] Rotating X-Ray Images

Keeping the focus on

Al for...

Clinician assistance

Radiologist assistance

patient

Problem Solved
x Technologist has to care about how the panel is
oriented behind the patient during free exposures
X If panel not properly oriented, technologist has to

click 1 to 2 times to correct

What It Does

X Workstation instantly auto-rotates image into the
correct orientation after the exposure
x 16 body parts covered

Benefits: technologist experience & productivity

X Enables technologist to be more focused in emergency
e.g. multi frauma patients in ED
x Improves efficiency by reducing manual rotation clicks
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AGFA
RADIOLOGX.
SOLUTIONS

New

White Paper
Frost & Sullivan
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Avoiding Mis-Marked Images

Lead Marker Detection
Problem Solved w
b4 It takes 2 extra steps/clicks to place a digital marker

x Technologist can forget to place a marker or
mistakenly place the incorrect marker

3
What It Does = &
¥ Automatically places a digital laterality marker based Fig 3
on the order
¥ Automatically detects the laterality of the lead marker
placed and warns the technologist if it doesn’t’ match
the order

. Preplaced Digital marker

/

Benefits: safety & clinical efficiency

x Reduce errors (e.g. misdiagnosis)
x Less legal claims for hospital
x Less paperwork for radiology administrator / team leader

s
Fig 4. Right Marker

Radiologist assistance
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Radiation Incident Prevention

Avoiding wrong events

Research

Problem Solved : human mistakes

x  After a long shift, technologist exposes a chest instead of
an abdomen

X Technologist is confused by the patient indicating wrong
body part, or wounds on the other laterality

What It Does

x Pre-exposure visual warning in case camera detects
collimation on wrong body part

X Pop-up on the workstation for technologist
acknowledgment

Benefits: safety & clinical efficiency

x Lower dose for patients
x Less legal claims for hospital
X Less paperwork for radiology administrator / team leader

Radiologist assistance
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Active Quality Assurance

Continuous improvement for technlogists

Research
What It Does

X Performs image quality analysis immediately follow
exposure

x Indicates to the technologist why & how to correct the
image

Problem Solved : human mistakes

x Diagnostically limited or non diagnostic images from
being sent to radiologist

x Meaningful and actional QA related to poor image
quality and how often diagnostically limited images
are sent

Benefits: safety & clinical efficiency

x Real-time feedback and learning for technologist
X Reduce patient recalls
x Avoids misdiagnosis

Radiologist assistance

Fig 6. x-ray quality Assessment
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Lung Clipping Detection

Avoiding patient recalls

Research

Problem Solved : human mistakes
Prevents images being sent to radiologist that exclude anatomy

potentially necessary for a diagnosis Tnput Segmentation &
CXR Bounding Boxes detection
What It Does
x Detects if pertinent anatomy is clipped immediately
following the exposure
x Pop-up on the workstation for technologist N
acknowledgment '

Benefits: safety & clinical efficiency

Lower dose for patients

Fig 7. Lung clipped in radiograph

Radiologist assistance
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Image Quality Provement

Standardizing x-rays to faC|I|ta

Radiologist assistance

reporting

Problems Solved

* Techs and radiologists sometimes need to adjust the
imaging parameters (e.g. Window - Level) to see all areas
of the anatomy (e.g. bone vs. soft tissue) in an image

Automatic cropping methodologies fail in 15% of exposures

What It Does

Al has made advanced segmentation possible.

We increase the success rate of the collimation border
darkening from 85 to 97%

All areas of the image are optimized, giving the radiologist
the full context of the image w/o post-processing

Benefits: productivity
Reduces the need for manual correction before reporting,
over a wide range of applications and imaging conditions
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False-negative

Fig 8. Borders & tissue type
detection in AGFA MUSICA product

MUSICA




Challenges & Limitations

e Accuracy & Reliability

e Trust & Acceptance

e Regulatory

e (Cost

e Workflow Disruptions

e Job Displacement

e Taking over the human race ;-)
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Challenges & Limitations
Accuracy & Reliability

® Poor Training Data
o Population Bias s
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Challenges & Limitations
Accuracy & Reliability

® Poor Training Data

o Population Bias
o Quality

m Mislabeled Inputs
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Challenges & Limitations
Accuracy & Reliability

® Poor Training Data

o Population Bias
o Quality

m Mislabeled Inputs
m Image Quality
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Challenges & Limitations
Accuracy & Reliability

® Poor Training Data

o Population Bias
o Quality

m Mislabeled Inputs
m Image Quality

o Data Drift
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Challenges & Limitations

Trust & Acceptance

e |ack of Explainability
o Black Box Theory

Law of Phy5|cs

of Natu

e Solutions
o Explainable Al Models
o Confidence Scores
o Use as an Assistive Tool

Artificial Intelllgence

Black Bo
RISk Score
- 90%
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Challenges & Limitations
Regulatory

e Approval Process
o FDA: SaMD required 510(k)
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Challenges & Limitations
Regulatory

e Approval Process
o FDA: SaMD required 510(k) /‘\

. g ) j 3

e Liability Concerns e <.
o Who’s at fault? ‘ e

o}
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Challenges & Limitations
Regulatory

e Approval Process
o FDA: SaMD required 510(k)

e Liability Concerns
o Who's at fault?

e Privacy Concerns
o Large data sets of patient info
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Challenges & Limitations

Cost Considerations

UNDERSTANDING Al COSTS JUSTIFYING THE INVESTMENT
Software RETURN ON INVESTMENT FORMULA
Licensing fees (per-study, subscription, or enterprise) ROI = (Savings + Revenue Gains) - AI Costs x 100
ATl Costs
Hardware
GPU servers, storage, infrastructure upgrades SAVINGS REVENUE Al COSTS
$75K $100K $150K
q Efficiency gains, fewer errors, Higher throughput, downstream Software, hardware, maintenance
Ongomg reduced litigation treatments
Updates, support, training, integration maintenance

YEAR 1 RESULT

Did you know? 75% of facilities haven't yet measured their Al — (1)
i ROI = 16.7%

RESEARCH SHOWS
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Challenges & Limitations

Workflow Disruptions & Job Displacement

e \Workflow Disruptions
o More Steps
o Second Guessing

e Job Displacement
o  Supportive Tool
o Eliminate Routine Tasks
o  Shift Focus
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Conclusions & Key Takeaways

—

. Al is seen as the next logical step

2. Vendors should work closely to
educate technologists

3. Al is expected to improve safety,
consistency and quality

4. Medical Imaging Al market The Future of Al + Human

expected to grow significantly Collaboration in Radiology
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|l Thank You
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