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Wat weten we al? Hoe oud is AI?

Wat is het geboortejaar van AI?

• 1726

• 1955

• 1980

• 2015

• 2045



Wat weten we al? Hoe oud is AI?

• 1726: Gulliver’s travels: first time mentioning a thinking machine

• 1955: Dartmouth workshop on Artificial Intelligence 

• 1980: 2nd AI summer 

• 2015: 3rd (and current) AI summer

• 2045: Singularity



History of AI

https://www.cantorsparadise.com/the-birthplace-of-ai-9ab7d4e5fb00
doi.org/10.1609/aimag.v27i4.1911

https://www.cantorsparadise.com/the-birthplace-of-ai-9ab7d4e5fb00
https://doi.org/10.1609/aimag.v27i4.1911


Wat weten we al? AI zomers & winters
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AI winters

• Periods of reduced interest and funding

• Many AI labs were closing

• 3,000 AI companies went bankrupt 



Leren van fouten (het liefst fouten van anderen)

What went wrong? 

• Extensive promotion in the media

• Overly ambitious and unrealistic promises

• Impossibly high expectations

• Expectations failed to materialize 

• A chain reaction of pessimism in the AI community → in the press → cutbacks in funding → end of serious research



Differences with previous summers (climate is changing)

• More digital data available

• Cheaper computing facilities

• End-users familiar with digital tools

• Strong focus on health

3rd AI Summer



• Very (artificial) intelligent

3rd AI Summer: IBM’s Watson



• 600,000 pieces of medical evidence

• 2,000,000 pages of medical literature

• Data of 1,500,000 patients

• 90% accurate vs 50% for an average MD in 
lung cancer diagnosis

3rd AI Summer: IBM’s Watson



• IBM invested $62M in Watson

• $5 billion of acquisitions alone

• In practice, less efficient doctors.

• Overpromise

• Expectations failed to materialize 

• May 2018 (7 years later) pulled the plug

• 7,000 employees, 80% laid off

3rd AI Summer: IBM’s Watson



3rd AI Summer: IBM’s Watson



Not just IBM…

• Google glass

• Google Health

• SAS

• Apple Health App and Apple Watch

• Amazon Web Services

• … 



AI algorithms in clinical practice

2024: FDA has cleared > 500 AI algorithms



Popularity
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FDA cleared

Health Exec: FDA has now cleared more than 500 healthcare AI algorithms (healthexec.com)

What is the main application

• Large Language Models (ChatGPT)

• Medical education

• Cardiology

• Radiology

https://healthexec.com/topics/artificial-intelligence/fda-has-now-cleared-more-500-healthcare-ai-algorithms


Radiology

• Early adapters
• 1980’s Computed tomography

• 2000’s digital radiology



Radiology

• Early adapters

• Digital Images
• Large (digital) databases 

• 4,000 – 5,000 TB / year.

• 2nd largest image data base worldwide.



What is the largest digital image database?
• Satellite Imagery from the US/China defense

• Radiology

• FLIM: images extracted from movies

• Social media

• …

Radiology



Radiology



Radiology



What caused the 3rd AI summer?



What initiated the 3rd AI summer?

2006

• Let’s not think about the algorithms

• Let’s pay attention to the data: ImageNet

• July 2008: 0 images 

• December 2008: 3,000,000 / 6,000 categories

• 2010: 11,000,000 images / 15,000 categories

• 2024: 14,000,000 images / 22,000 categories



2012: AlexNET

Deep neural networks



What changed? 

(in preclinical medical image processing: an illustration)



Let’s get personal



Image processing

Rule based
If pixel > Threshold1 {

for (x = -Width ; x <= Width ; x++) {
if pixel_Neighbor > Threshold2 {

listOfPixels ++ pixelNeighbor
} else {

listOfUnconnectedPixels++
}

}
} else { 

listOfPotentialConnectedPixels++
}



Let’s get personal



Stroke



Stroke



Stroke



MR CLEAN: Results



AI for stroke?  

48 hours vs 1 year (8,760 hours!) learning and implementing



A tsunami of deep networks



10 Years in the 3rd AI summer

1945 1955 1965 1975 1985 1995 2005 2015

AI Enthousiasm



AI in Healthcare in practice: 2024

• Imbalance in interest and purchase

• Lack of reimbursement

• Liability

• No proof of value

• No proof of the ability to integrate



AI in Healthcare in Practice: an example

• 20,000 scans / 11 radiologists

• Average 14.8 → 13.3 seconds

• Complicated cases 18.4 → 18.6 s

Gain of 11 minutes/radiologist/month



AI in Healthcare in Practice: an example
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Elements of AI translation

Epiphany

AI model development

AI model validation

Real-time testing

Workflow integration

Clinical outcome evaluation

From Idea

To Value
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Elements of AI translation

Epiphany

AI model development

AI model validation

Real-time testing

Workflow integration

Clinical outcome evaluation

From Idea

To Value

100,000’s of AI researchers/developers
10,000’s of (published) AI models

500 Certified AI models
10’s of Valuable AI models 



A success story

Stroke treatment

• Speed

• Early patient/treatment selection

• All patients treated? 

AI
• Fast analysis

• Non-linear relations

• Quantitative analysis



Find the Thrombus

50

• Challenge:
• No contrast agent at the site of the thrombus 

• Thrombus characterized by the absence of high 
intensities



Find the thrombus



Thrombus detection and segmentation

10.3390/diagnostics12030698

https://www.mdpi.com/2075-4418/12/3/698


Success stories



AI voor Klinisch Onderzoek: in-silico trials



Successful trials?

• Many trials in stroke turned out to be futile

• Trials are $$$

• Animal models translate poorly to human

• Explainability of failures is low

• It takes a long time to get a treatment from bench to bed 
site / clinical practice
• Endovascular treatment:  … years



Definition ‘in silico clinical trials‘: 
“The use of individualized computer simulation 
in the development or regulatory evaluation of 
a medicinal product, medical device, or 
medical intervention.”

Can we learn from other disciplines?



In silico trial platform



In silico trial platform



In silico trial platform



In silico trial platform: the virtual patient



In silico trial platform



Thrombolysis

Thrombectomy

In silico trial platform



Thrombolysis

Thrombectomy

In silico trial platform



Clinical data

In silico thrombectomy simulation

In-silico model

Luraghi G et al. J Biomech (2021) (2021)



In silico trial platform for clinical trials

Trial Patients Recanalization rate

MR CLEAN 72 82%

In-silico trial 500 85 ± 1.4%

Miller C, Konduri P, Bridio S, et al. Comput Methods Programs Biomed (2022)



Wat weten we al? 

• AI ontwikkelingen gaan snel (al 75 jaar)

• AI in de Klinische praktijk gaat tergend langzaam

• Nieuwe toepassingen? 
• In-silico trials? 

• Digital twins? 
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