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AI takes every hurdle

– AlphaGo

No!

Impossible!



7/9/2025 | Page 3 Prof. Dr. Lena Maier-Hein

AI takes every hurdle – Creativity

Nein!

Unmöglich!

No!

Impossible! ChatGPT: 

Please create

an artwork

combining the

themes of 

Medical AI, 

Alpaca, 

Heidelberg 

and Ethics

Generated with ChatGPT 40
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AI takes every hurdle – Turing Test

Nein!

Unmöglich!

No!

Impossible!
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AI takes every hurdle – Turing Test

Nein!

Unmöglich!

“ChatGPT-4 exhibits behavioral

and personality traits that are 

statistically indistinguishable from 

a random human from tens of 

thousands of human subjects from 

more than 50 countries.”
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AI takes every hurdle – Emotions

Nein!

Unmöglich!

No!

Impossible!



Stop it?

Is it ethical to work in AI in the

first place?
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The role of academia in AI?
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Question everything!

Every step in the (construction) pipeline matters

Source: Autobild
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Which algorithm performs better (orange or light blue)? 

Reinke/Tizabi, …, Maier-Hein. Understanding metric-related pitfalls in image analysis validation. Nature Methods 2024
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Most widely used metric in challenges: 

Dice Similarity CoefficientMost widely used metric in challenges: Dice Similarity 

Coefficient

Maier-Hein et al. Why rankings of biomedical image analysis competitions should be interpreted with care Nature Commun. 2018

Reinke, …, Maier-Hein. Common Limitations of Image Processing Metrics: A Picture Story. ArXiv 2021
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Flawed AI validation: A worldwide problem

Most tumor pixels 

are detected…

… but the small 

(new) metastases 

are missed!

Instance progress 

not detected in 

~1/3 of the cases!

Algorithm with 

expert performance 

according to 

common validation 

metric

Expert reference Algorithm output

Reinke/Tizabi, …, Maier-Hein. Understanding metric-related pitfalls in image analysis validation. Nature Methods 2024



object-level 

metric

pixel-level 

metric

1/3 objects 

detected
56/66 pixels 

detected
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Metrics Reloaded
initiated by Helmholtz Imaging, MONAI and the MICCAI Society

Maier-Hein/Reinke et al. Metrics reloaded: Recommendations for image analysis validation. Nature Methods 2024
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DALL-E, please

create an image of 

a female president

of a surgical society

opening the annual 

congress

Generated with DALL-E



Beyond accuracy: 

How to consider ethical issues

(e.g. fairness) in medical

imaging AI validation?
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Symptomlast

Anamese

PLZ

Versicherungsstatus

Behandlung

Keine Behandlung

Hautfarbe
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Question everything!

Every step in the (construction) pipeline matters

Source: Autobild
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Nepogodiev et al. Global burden of postoperative death, Lancet 2019

Surgery: A high stakes domain



What do you see?
(April 2012)

4k
3D

…



2012

“If I had asked people 

what they wanted,

they would have said 

faster horses.”

— Henry Ford

Generated with DALL-E

t
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Recap: From camera obscura to RGB Cameras

Single value / pixel 

= Intensity of light

12

Source: SciencePhotoLibrary

= Intensity for 

Red/Green/Blue

254 5

DALL-E

DALL-E
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Limitations of human perception

Perfusion?

Source: thegastrocare.in
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Beyond human perception: Spectral imaging
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Beyond human perception: Spectral imaging
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Funding granted

Source: Reddit 

@billionbackrecords

2014



Priorities: 

Is it ethical to work on high tech

when the global needs are much

more basic (e.g. sterilization)?
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vs.
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Automatic tissue differentiation
Monitoring of hemodynamics for 

stroke treatment

Back to the science: A new window into the body

Organ transplantationOptimization of surgical technique

…



Priorities: 

Should we select use cases top-

down rather than bottom-up to

incorporate global needs
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Thanks to our clinical collaborators…

Prof. Dr. Dogu Teber

Städtisches Klinikum Karlsruhe

Dr. Maximilian Dietrich

Univ. Hospital Heidelberg

Prof. Dr. Karl Kowalewki

Univ. Hospital Mannheim

PD Dr. Edgar Santos

Univ. Hospital Oldenburg

Dr. H. Götz Kenngott

Univ. Hospital Heidelberg

PD Dr. Felix Nickel

Univ. Hospital Hamburg-E.
Dr. Alexander Studier-Fischer

Univ. Hospital Heidelberg

Prof. Dr. M. Weigand

Univ. Hospital Heidelberg
Prof. Dr. Christoph Michalski

Univ. Hospital Heidelberg
Prof. Dr. Beat Müller

Universitätsspital Basel

… and their teams
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A global AI use case

Source: global-sepsis-alliance.org
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Unpublished: A new biomarker for sepsis

Sepsis No sepsis

DALL-E

AUC:

Image + Clinical Data: 0.89

Image: 0.78
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From development to deployment

Every step in the (construction) pipeline matters

Source: Autobild
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https://aicentral.acrdsi.org (accessed November 13th, 2023)

Imaging algorithms are

at the forefront of 

translational medical AI

https://aicentral.acrdsi.org/
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Only few products are actually used (frequently) so far



Responsibility: 

Who takes responsibility

in case of failure?
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Quelle: Chanda et al. 2023
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Ungewissheit

?
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Quelle: Chanda et al. 2023
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Quelle: Chanda et al. 2023
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Climate: 

AGI benefits versus carbon

footprint implications

Values: 

Implicit encoding of subjective

preferences

Much more: 

• Job replacements

• Copyright issues

• Responsibility

• …

Many (more) open questions



Take Home Messages:

1. AI is continuing to take every

hurdle; AGI is the future

2. Numerous ethical questions remain

3. There is no one-size-fits-all in AI 

ethics



7/9/2025 | Page 63 Prof. Dr. Lena Maier-Hein

Intelligent Medical Systems,

DKFZ

@lena_maierhein

@DKFZ_IMSY_lab

Institute for Medical and Data 

Ethcis, Heidelberg University
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AI + ethics everywhere


