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“The role of the radiologist will be obsolete in 
five years”

Radiologists say their jobs will only become 
more important in the coming years.

“machines will replace 80 percent of doctors”

Vinod Khosla, venture capitalist, 2017



Threat to jobs

• Andrew Ng (expert in AI at Stanford)

“computers: threat in taking away the job of 
clinical radiologists” (2018)

• Ezekiel Emanuel (American oncologist, known 
for his role in the Affordable Care Act) “we will 
see the first computers replace radiologists 
within the next 4–5 years” (2016, articles in N 
Engl J Med and J Am Coll Radiol) 

Artificial intelligence in radiology: how will we be affected? S. H. Wong, H. Al-Hasani, Z. Alam, A. Alam. European Radiology 2019
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Modern radiology has no alternative but to seek for productivity

Exploding demand vs. Limited radiologist workforce

High Fixed-Cost structure

Growing pressure on prices

+100% +20%vs. Over the last decade
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50,000

images analyzed by 
a radiologist 

everyday

Misdiagnosis

Risk of burnout

Delayed patient care

Difficulty to absorb demand  
(Need for Teleradiology services)

Claims

Patients

MDs

Health 
inst.

Curbed by the limits of radiologists’ capacities. With downsides.
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AI can take Radiology past this ceiling: A two-fold promise

Secure diagnosis

Speed up image 
analysis 

and overall workflow

1 2



Objective

• How can AI impact the radiologist workflow?

• Where are we in 2024? And why?
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Pubmed (“artificial intelligence” AND “radiology”)



Radiologists’ workflow
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Image 
interpretation

ReportRequest

Clinician
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Secretary
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Managing the 
request and 
scheduling
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images

(Protocoling
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Image 
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ReportRequest

Pertinent patient 
information
(allergies, 
devices) 

--> Automatic 
scheduling



Managing the 
request and 
scheduling

Production of 
images

(Protocoling
Acquisition

Reconstruction)

Image 
interpretation

ReportRequest

Intravenous 
contrast?

Which protocol?



• free text clinical indication 
of the study 

• Accuracy of 83%

• Since then: advent of LLM 
and Foundation Models…

Natural language processing (NLP)

Trivedi H, Sohn JH. J Digit Imaging (2018)



Natural language classifier

Lee YH. J Digit Imaging (2018)



Managing the 
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scheduling

Production of 
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(Protocoling
Acquisition

Reconstruction)

Image 
interpretation

ReportRequest

Image 
Production



Generative models

6 min 4 min
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• Reduction in 
misinterpretation of 
average emergency 
medicine clinicians by 47%

Lesion detection

Lindsey R, Potter H. Proc Natl Acad Sci U S A (2018)



• Other applications

– Flagging urgent exams for 
urgent care

– Flagging positive exams for 
optimized workflow

– 24/7 service in remote areas

– …

Lesion detection

Lindsey R, Potter H. Proc Natl Acad Sci U S A (2018)
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What is the situation of the market?

• % of studies performing external 
validation:

– 6% (AI application in medical imaging)
Kim DW et al., Park SH. Korean Journal of Radiology (2019)

– 10% (AI applications in neuroimaging)
Yao AD et al., Kitamura F. Radiol Artif Intell (2020)

Yu AC et al., Eng J. Radiol Artif Intell (2022)

Vast majority: decrease in external performance 

compared to internal performance



• “Only 36 out of 100 products 
have peer-reviewed 
evidence of which most 
studies demonstrate lower 
levels of efficacy.” 

What is the situation of the market?

van Leeuwen KG et al., de Rooij M. Eur Radiol (2021)
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Risks related to biased input data

“If, for example, poorer patients do worse 
after organ transplantation or after 

receiving chemotherapy for end-stage 
cancer, machine learning algorithms may 
conclude such patients are less likely to 
benefit from further treatment — and 

recommend against it.”

Dhruv Kullar. A.I Could Worsen Health Disparities. New York Times 31 Jan 2019
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van Leeuwen KG et al., de Rooij M. Eur Radiol (2021)
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Conclusion

• Radiologists have not been replaced by AI!

• An emerging / unstable market

• One task, one algorithm: you would need thousands of 
algorithms to replace a radiologist

• Independent validation of performance on external datasets is 
still missing in most instances

• Importance pour les radiologues de garder les compétences

Siegel 2018 Applied radiology



Conclusion

“One could argue that Artificial Intelligence, as it relates to 
healthcare, should perhaps stand for Augmented Intelligence.”

Siegel 2018 Applied radiology



“Will AI replace radiologists?” is the wrong question. The 
right answer is: 

Radiologists who use AI will replace radiologists who don’t.

Langlotz C, Radiology: artificial intelligence (2019)

Conclusion



Conclusion

“Artificial Intelligence is no match for natural stupidity”

Anonymous
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