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Disclosures

• I am a former venture capitalist and I 

occasionally do VC consulting. This is not 

relevant to the content of this talk

• I have been an expert witness in both injury and 

med-mal cases
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Goals for this talk

 1. Review the scale and scope of malpractice impacts on US 
radiology

 2. Examine how APPs affect medical malpractice risk to 
radiologists

 3. Understand scenarios for how AI may change malpractice 
risks
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Wicked Problems

• In planning and policy, a wicked problem is a problem 

that is difficult or impossible to solve because of 

incomplete, contradictory, and changing requirements 

that are often difficult to recognize. It refers to an idea or 

problem that cannot be fixed, where there is no single 

solution to the problem; and "wicked" denotes resistance 

to resolution, rather than evil.[1] Another definition is "a 

problem whose social complexity means that it has no 

determinable stopping point”

• https://en.wikipedia.org/wiki/Wicked_problem accessed Jan 28, 2023

https://en.wikipedia.org/wiki/Planning
https://en.wikipedia.org/wiki/Policy
https://en.wikipedia.org/wiki/Wicked_problem#cite_note-1
https://en.wikipedia.org/wiki/Social_complexity
https://en.wikipedia.org/wiki/Wicked_problem%20accessed%20Jan%2028
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"Here's to the crazy ones, …They push the human race 

forward, and while some may see them as the crazy ones, 

we see genius, because the people who are crazy 

enough to think that they can change the world, are the 

ones who do."
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Four key elements

for malpractice

Eisenberg RL. Radiology and the law: malpractice and other issues. Springer-Verlag, 2004

 1) that the radiologist owed the patient a legal duty 

of care;

 2)that there was a breach of this duty;

 3) that there was resultant injury or damages; and

 4) that the radiologist's breach was the proximate 

cause of the injury or damages
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Variability

https://research.zippia.com/states-that-sue.html
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If APPs are the Answers

what is/are the driver(s)?

Improve quality of imaging interpretations

Drive down the cost of health care

Failure to train and and maintain adequate number of active 

radiologists for the volume of imaging in the US
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APPs and Quality:

How hard is it read a head CT? 

 One way to answer this is to ask how many 

things you need to check

 Another way is to pull out some textbooks: 

neurology, trauma, ID, inflammatory diseases, 

etc. and ask how many pathological entities 

affect the head and neck
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APPs and Quality

How many hours of training do you need to read a CT 

safely?   10,000?  2000? 100?  A weekend?

Could (will) there be both a physician standard and a 

(lesser) non-physician standard of care?
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APPs and Cost



Copyright:  Frank J. Lexa, M.D. M.B.A., 2023

APPs and Cost
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Private Equity –

Mid-long term care consequences
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If APPs are the Answers

what is/are the question(s)?

Improve quality of imaging interpretations

Drive down the cost of health care

Failure to train and a maintain adequate number of 

active radiologists for the volume of imaging in the US
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The Radiology Labor Market

 How big is the US radiology job market?   Number of 
FTEs?

 England has 48 trained radiologists per million, about half 

of Germany's level of 92 per million, and less than other 

European countries (Spain, 112 per million and France, 

130 per million). The U.S. has approximately 

34,000 radiologists, or 100 per million according to the 

Journal of Nuclear Medicine

34,000
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A head CT in 2023 is not a 1989 CT

In 1989, a neuroradiologist interpreting head CT scans was 

required to interpret ~37 images

In 2023:  several hundred images at higher resolution
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Exponential growth in physician 

workload-Mayo Clinic -11 years

https://www.radiologybusiness.com/topics/quality/feeling-overworked-rise-ct-

mri-images-adds-radiologist-workload

In 1999, a radiologist interpreting CT scans was required 

to interpret 2.8 images per minute. In 2010, that same 

number was over 19 images per minute.
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Labor issues-MDs and DOs

No significant planned increases in US 

residency slots

Some help from immigration

Substantial number of “early” retirements

Large number of older radiologists who do 

not want to work full time, take regular call, 

etc.

Burnout is not being addressed.
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How do APPs 

change your risks now?

• Ordering

• History and physical examinations

• Time in EMR and time on phone

• Follow up and management
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How do APPs 

change your risks now?
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How do APPs 

change your risks now?

• Ordering volume vs. ordering accuracy

• Delay in appropriate care

• ”obvious” vs. “non-obvious” 

recommendations

• Stroke neurologist vs. PCP vs. non-

physician
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How do APPs 

change your risks now?

• Follow up and management
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How could APPs 

change your risks?

• Direct reading
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How could APPs 

change your risks in the future?

• Direct reading-working underneath you

• Direct reading as a colleague

• Direct reading as a competitor

• Standard of care- one tier or more than 

one

• Over 50 battlefronts in this conflict
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AI and the radiology value chain

Predictive ordering and scheduling

CDS and appropriateness

Image acquisition

Image enhancement

Segmentation

Measurement and comparison with priors

List prioritization

CAD types of highlighting
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Centaurs in Myth and in Radiology

Augmented versus Irrelevant: I will become a 

”centaur” radiologist
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The Silicon Valley timing question. 

When should you invest in/adopt AI?

When to adopt and why? Don’t believe every consulting 

curve that you see
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If AI is the answer what is/are the 

question(s)

• Quality and Volume

• Cost of imaging performance and 

interpretation
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If AI is the answer what is/are the 

question(s)

The Potential Impact of Artificial Intelligence on Medical Malpractice Claims from Diagnostic 
Errors in Radiology in New York 

A review of past jury verdicts and settled claims also showed that focused future developments 
of AI in mammography and MRI modalities and in the breast and brain anatomy could reduce 
the number of large claims and therefore reduce average indemnity size. The introduction of AI 
could however also have the potential to increase average indemnity amounts if the number of 
megaverdicts increases which may be driven by juror sentiment when AI is involved in a 
medical malpractice case. 

https://www.soa.org/4a7bfc/globalassets/assets/files/resources/research-report/2021/potential-impact-of-ai-on-

medical-malpractice-claims.pdf



Copyright:  Frank J. Lexa, M.D. M.B.A., 2023

If AI is the answer:

what is/are the question(s)?

Do we have enough radiologists now?

Can/should radiologists be replaced?

Who wants to replace us, who wants to augment us?

Are radiologists the “gold standard”

How good does AI have to be in order to to replace us?

…
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AI and the radiology value chain

Image optimization

List ranking

Measurements

Physician and patient notification 

Billing

Pre-dictation 

Pulling from EMR and other sources

Autonomous reads
…
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Stakeholder Issues-Radiologists

J Am Coll Radiol 2021;18:1153-1159
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What is the critical quality question 

for AI?

How good does AI have to be to become autonomous? 
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How good are humans at reading 

diagnostic imaging studies?
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Evidence for quality and safety in 

workload volume-Radiology 

Doubling the reading speed for abdominal-pelvic CT studies led to 

166% increase in major misses
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Evidence for quality and safety in 

workload volume-Radiology 

Not surprisingly, fatigue worsens diagnostic performance,

slowing of scan patterns,  and increased fixation
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Evidence for quality and safety in 

workload volume-Radiology 

A review of almost 3,000,000 examinations showed that discrepancies

correlated with higher volumes and longer shifts (peak after 10 hours)
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Evidence for quality and safety in 

workload volume-Neuroradiology 

Significant errors in neuro increase with:

Increased speed of reading

Later portion of the shift

Lower experience (< 5 years as an attending)

The increase in errors is noticeable with an increase from 5 to 6 

cases an hour…
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The Philadelphia Question

Who can we sue?

Who can we sue for malpractice?
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AI failure factors in malpractice

Limitations of the algorithm: sensitivity-miss/specificity-mis-diagnosis

Installation

Appropriate data sets

Data drift

Upgrades, re-validation

Idiosyncratic errors
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Malpractice Targets with AI

Who can we sue for malpractice?

The AI manufacturer?

The hospital that buys the software?

The radiologist(s) who are in the department where it is used?
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Types of liability
Vendor liability-depends on FDA approval and enforcement of 

Federal pre-emption

Current law favors AI as a tool-putting the physician (tool user) at 

liability risk rather than an autonomous entity

AI can be an assistant (like an APP) working with supervision

AI can be given “personhood” and then be sued

Enterprise liability- if your hospital administrators decide that 

autonomous AI is cheaper than radiologists then that is one potential 

risk focus



Copyright:  Frank J. Lexa, M.D. M.B.A., 2023

Malpractice Questions

Will the AI’s interpretations be saved if they conflict 

with the radiologist of record

Will plaintiff’s attorneys use AI an an expert witness?

Will liability insurance carriers require the use of AI?

Do patients need to know and/or sign informed consent if AI reads their

studies?

In a WSJ article, Kissinger argued for “watermarking” AI output

-Kissinger et al. WSJ “ChatGPT Heralds an Intellectual Revolution” Feb 24, 2023
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AI threats and opportunities
1. Radiologists need to control AI

2. Early adopters

3. Defensive maneuvers

4. Volume, value, quality of life
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Thanks!

 fjlexamd@icloud.com
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If AI is the answer what is/are the 

question(s)

• Quality

• Cost of imaging performance and 

interpretation
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"Here's to the crazy ones, the misfits, the rebels, the 

troublemakers, the round pegs in the square holes ... 

…They push the human race forward, and while some may 

see them as the crazy ones, we see genius, because the 

people who are crazy enough to think that they can 

change the world, are the ones who do."
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AI- one of the hottest topics in 

medicine

FDA has approved over 500 medical AI algorithms. 

Almost 400 of those apply to radiology
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AI- one of the hottest topics in 

medicine-particularly radiology
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AI- one of the hottest topics in 

radiology.

By 2019 already over 200 companies presenting at RSNA

By 2021, over 80 FDA approved algorithms and 30% of practices 

were using some form of AI

J Am Coll Radiol 2021;18:1153-1159

By 2023, approximately 400 products in queue for approval in 

Canada
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AI- one of the hottest topics in the 

ACR
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AI- one of the hottest topics in 

medicine-particularly radiology

Already have extensive literature on “how” it should be used.

42 Checklist for AI in Medical Imaging(Claim) Criteria

Being applied to published reports of AI algorithms
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AI- one of the hottest topics in EU 

radiology
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AI and the radiology value chain

Pulling in other types of information

Display and cross comparison of sequences

Safety and quality metrics

AI peer review, feedback and education
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AI and the radiology value chain

Physician and patient notification 

-report conversions

Billing

Pre-dictation and autonomous reads

Positive side effects and agendas-

…
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If AI is the answer:

what is/are the question(s)?

Do we have enough radiologists now?

Can/should radiologists be replaced?

Who wants to replace us, who wants to augment us?

Are radiologists the “gold standard”

How good does AI have to be in order to to replace us?

…
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How hard is it read a head CT? 

 One way to answer this is to ask how many 

things you need to check

 Another way is to pull out some textbooks: 

neurology, trauma, ID, inflammatory diseases, 

etc. and ask how many pathological entities 

affect the head and neck
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Current workforce issues-

exponential workload growth
1. Work RVU expectations keep growing

2. Definition of a head CT has changed by over an order of 

magnitude

3. Speed, intensity and timing of cases have all increased the stress in 

the workplace for radiologists

4. An aging population means more imaging

5. NPs-Not(Never) Physicians order more tests than physicians
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Going the wrong way in the 

21st century…
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Serious Practice and Specialty Issues Are 

Developing through Cut-Backs of Sustaining 

Activities

Over the last few years, how often do you have to cut back on the following 

things because your clinical duties leave you inadequate time?

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Always

Frequently

Sometimes

Rarely

Never

J.Y. Chen and F.J. Lexa  Baseline Survey of the Neuroradiology Work Environment in the United States with Reported 

Trends in Clinical Work, Nonclinical Work, Perceptions of Trainees, and Burnout Metric American Journal of 

Neuroradiology July 2017, 38 (7) 1284-1291; DOI: https://doi.org/10.3174/ajnr.A5215

http://www.ajnr.org/content/38/7/1284
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Unhappiness is a big issue for us. 

Likert scale by specialty: 

Peckham, Carol Physician Burnout: It Just Keeps Getting Worse. Medscape. Jan 26, 2015, accessed on May 9, 2016 at 

http://www.medscape.com/viewarticle/838437_2  
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Burnout is prevalent and 

increasing in US medicine 

Peckham, Carol Physician Burnout: It Just Keeps Getting Worse. Medscape. Jan 26, 

2015, accessed on May 9, 2016 at 

http://www.medscape.com/viewarticle/838437_2  
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Burnout in the radiological 

literature

 A May 2016 search on the term, revealed over 

40 hits on the JACR article search engine, but 

only two original submissions had it in the title

 A PubMed search going back to1986 revealed 

over 50 relevant hits (including radiographers 

and radiation oncologists) but few that focused 

on diagnostic radiologists in the USA in recent 

years

http://www.jacr.org/action/doSearch

searchType=quick&searchText=burnout&occurrences=all&journalCode=jacr&searchScope=fullSite&startPage=1#navigation

http://www.jacr.org/action/doSearch
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Labor issues-MDs and DOs

Rise in cases and appropriateness not well 

addressed.

No significant planned increases in US residency 

slots

Some help from immigration

Substantial number of “early” retirements

Large number of older radiologists who do not want 

to work full time, take regular call, etc.

Burnout is not being addressed.
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Some Good News?-

ACR job postings
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ACR job board
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How good are humans at reading 

diagnostic imaging studies?
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Evidence for quality and safety in 

workload volume-Radiology 

Doubling the reading speed for abdominal-pelvic CT studies led to 

166% increase in major misses
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Evidence for quality and safety in 

workload volume-Radiology 

Not surprisingly, fatigue worsens diagnostic performance,

slowing of scan patterns,  and increased fixation
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Evidence for quality and safety in 

workload volume-Radiology 

A review of almost 3,000,000 examinations showed that discrepancies

correlated with higher volumes and longer shifts (peak after 10 hours)
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Evidence for quality and safety in 

workload volume-Neuroradiology 

Significant errors in neuro increase with:

Increased speed of reading

Later portion of the shift

Lower experience (< 5 years as an attending)

The increase in errors is noticeable with an increase from 5 to 6 

cases an hour…
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What are the important questions if 

you wanted to invest in AI?

Who is the customer?

Who will buy this? Why will they buy it? How much will 

they pay and why?

Who will use it and how?  Will radiologists read each case, 

only ones that are flagged with path, just the ones with 

“hard path”?
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What are the important questions if 

you wanted to invest in AI?

How good does AI have to be to become autonomous? 
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Stakeholder Issues-Radiologists

J Am Coll Radiol 2021;18:1153-1159
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Stakeholder Issues-Patients
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Disruptive Technologies
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Disruptive Technology-Definition
1. Disruptive innovation- Disruptive Technologies: Catching the Wave- Clayton 

Christensen and Joseph Bower. Harvard Business Review 1995. Later book: The 

Innovator’s Dilemma

2. Business model of innovation that allows lower cost (often lower quality) to extend a market,  

in the process undermining current users.

3. Examples-

1. Japanese motorcycles,

2. Disk drive systems for computers

3. Imaging systems for non radiologists

AI
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The Philadelphia Question

Who can we sue?

Who can we sue for malpractice?
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Wicked Questions
Who can we sue for malpractice?

The AI manufacturer?

The hospital that buys the software?

The radiologist(s) who are the department where it is used?

Will the AI’s interpretations be saved if they conflict 

with the radiologist of record

Do patients need to know and/or sign informed consent if AI reads their

studies?

In a WSJ article, Kissinger argued for “watermarking” AI output

-Kissinger et al. WSJ “ChatGPT Heralds an Intellectual Revolution” Feb 24, 2023
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The Silicon Valley Questions

Moore’s Law- goes back to the 1960’s
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The Silicon Valley Questions

Moore’s law involved doubling every year and half with limits as 

transistor size can’t become infinitely small 

Now there is an analogous doubling phenomena seen for AI complexity 

measurable in months

ChatGPT and related models

Autonomous AI is inevitable- the singularity is coming…
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The Silicon Valley timing question. 

When should you invest in/adopt AI?

When to adopt and why? Don’t believe every consulting 

curve that you see
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A Silicon Valley question. What 

should you build to win?

Best in class- one-off technology that detects cerebral 

aneurysms. 

Platform- suite of integrated systems for multiple types 

of AI

Stand alone versus integrated (PACS/VR etc.)
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The Wall Street Questions

Who will pay for AI and why?

Radiologists

Hospitals

Insurance companies

Patients?

…
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The Wall Street Questions
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A radiologist question. When/how 

should you use AI during a case?

During your scanning protocol

Toggle on/off

Final check

Never?
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An ethicist question

Ethics of:

Data

Algorithms

Practices

Equity implications
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The CMS question set

? New CPT code for every types of case use of AI

Brain tumor/MS/stroke/aneurysm etc.

? APMs vs. MIPS for AI use in QI

? Credit for Cost/Interoperability 
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Two science fiction views of future physicians:

Robots replace humans 

and humanoids as healers

Robots enhance human physicians
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Centaurs in Myth and in Radiology

1. Augmented versus Irrelevant: I will become a 

”centaur” radiologist
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Thanks!

 fjlexamd@icloud.com

 lexa@Wharton.upenn.edu

mailto:fjlexamd@icloud.com
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Misperception: focus on lagging 

indicators of burnout
Dysfunction at home

•Marriage and relationship issues, divorce

•Substance abuse

•Sleep disorders

•Eating disorders

•Neglect of hygiene and health

•Suicidal ideation
• Approximately 400 physicians suicides per year in US. Higher 

than general population, particularly for female doctors-

• http://emedicine.medscape.com/article/806779-overview-access May 11, 2016

http://emedicine.medscape.com/article/806779-overview-access
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How good are humans at reading 

diagnostic imaging studies?
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Distribution of products
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If AI is the answer, what is/are the 

questions?

AI will help with scheduling, workflow, and making better 

images.

AI will enhance my interface experience: hanging, 

windowing, finding things in the EMR, measuring and 

comparing, etc.

AI will do most/all of my reporting for me

AI will make findings and diagnoses to enhance my work
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If AI is the answer, what is/are the 

questions?

AI will make findings and diagnoses for me

AI will make findings and diagnoses for other non 

radiologist physicians

AI will make findings and diagnoses for NPs and PAs

AI will work on its own for hospitals, PE companies etc.



Copyright:  Frank J. Lexa, M.D. M.B.A., 2023

Maslach burnout inventoy
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Keys to diagnosing burnout
 Burnout is defined as a syndrome that arises in the setting of 

prolonged work-related stress

 Core features: emotional exhaustion, callousness or apathy towards 

patients or peers, and feelings of personal inadequacy. 

 Increased rates of substance abuse, depression, and suicide have 

been linked to physician burnout, as have medical errors and lapses 

in patient safety. 

 Disruptive workplace behaviors, such as presenteeism (which is 

reduced productivity due to physical or emotional dysfunction), 

absenteeism (which is nonparticipation in work), high employment 

turnover, and early retirement also have been linked to physician 

burnout and depression...
Curr Probl Diagn Radiol. 2015 Sep-Oct;44(5):389-90. Burnout in Radiology.Nicola R1, McNeeley MF2, Bhargava P
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High Burn-Out in 

Neuroradiologists Overall

Compared with five years ago, have you 

experienced

J.Y. Chen and F.J. Lexa  Baseline Survey of the Neuroradiology Work Environment in the United States with Reported 

Trends in Clinical Work, Nonclinical Work, Perceptions of Trainees, and Burnout Metric American Journal of 

Neuroradiology July 2017, 38 (7) 1284-1291; DOI: https://doi.org/10.3174/ajnr.A5215

http://www.ajnr.org/content/38/7/1284
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Perceived causes of burnout
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Burnout: It is real and 

it can be spectacular
Like PTSD, burnout has often been dismissed as a character flaw, a 

weakness, “faking” etc.

Like PTSD, it is real and can happen to the best of us, despite good 

character, good training, etc.

Focus on individual differences has created a tendency to ignore other 

factors. In reality, is often an environmental problem rather than an 

individual one. We ignore that causal relationship to our detriment

One way of re-framing the argument: zdoggmd.com/moral-injury

https://zdoggmd.com/moral-injury/
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Burnout leading (early) indicators

• Three D’s

• Disengagement

• Disinterest

• Disconnection

• Loss of communication, truancy, diminished 

excitement/passion, distraction-internet etc., 

cynicism, anger—new- not chronic
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Misperception: focus on lagging 

(late) indicators of burnout

• Dysfunction at work:

• Poor performance

• Malpractice

• Overt anger- yelling, throwing, verbal and 

physical abuse

• Inappropriate behavior
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What is to be done? V.I. Lenin



Copyright:  Frank J. Lexa, M.D. M.B.A., 2023

Obvious answers to burnout

 Read fewer cases per hour

 Work at the level of your training for as much of 

the workday as possible (not below and not 

above)

 Consider some of the lessons of the aviation 

industry regarding duty hours, limits on sleep 

deprivation etc.

 Take breaks

 Avoid isolation at work

 Etc.
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(sur)real answers to radiologist 

burnout…

 Nap more

 Yoga

 Herbal tea

 Mindfulness

 Exercise more

 Watch what you eat

 Get a pet
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Preventing burnout in radiology-

ACR report on impact high to low

 Adequate staffing

 Reduce prolonged stress

 Titrate change, orientation, integration

 Sense of control

 Reduce night and weekend call obligation

 Restore lifestyle balance

 Physical

 Emotional/spiritual

 Relationship

 Work/life balance

Burnout of Radiologists: Frequency, Risk Factors, and Remedies: A Report of the ACR Commission on Human Resources

Harolds, Jay A. et al. Journal of the American College of Radiology , Volume 13 , Issue 4 , 411 - 416
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Preventing burnout in radiology-

ACR report on impact high to low

 Efficiency support

 Scribes and other FTEs, better technology-

PACS

 Develop Reasonable Financial Expectations

 Hire enough radiologists to keep work 

reasonable

 Reduce isolation of radiologists

 Seek professional help

Burnout of Radiologists: Frequency, Risk Factors, and Remedies: A Report of the ACR Commission on Human Resources

Harolds, Jay A. et al. Journal of the American College of Radiology , Volume 13 , Issue 4 , 411 - 416
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Steps in prevention and treatment

 Control- give radiologists as much control over their work and 

the work environment as you can

 Teamwork- “we are in this together”- cooperation and 

relationships work better for most of us then sitting at home in 

the dark in the basement

 Milestones: accomplishment and anticipation

 Workplace improvements- breaks, food, exercise, etc.

• Leadership training: Leadership is too important to be left to the 

“leaders”-FJ Lexa, 2003
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Thanks!

 fjlexamd@icloud.com


