
Artificial intelligence in the
perioperative period

Prof. Dr. Jens Meier

Klinik für Anästhesiologie und operative Intensivmedizin
Kepler Universitätsklinikum, Linz



AI – the common picture



Reality is much more banal!



Main usage: Classification

Patient has a certain diagnosis?
Yes / No

Patient survives?
Yes / No

Medication works?
Yes / No



ML / AI is about multidimensionality



„Das“ Medikament für COVID



For whom do corticosteroids work?



And your patients?



And your patients?



Multidimensionality explains
differences in outcome
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By Amélia O. F. da S. - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=118814421



Three types of machine learning

• Supervised learning
– classification, regression

• Unsupervised learning
– clustering

• Reinforcement learning
– more general than supervised/unsupervised learning
– learn from interaction w/ environment to achieve a goal



Supervised machine learning

colour is the feature

shape is the target



Mortality of heart valve surgery

Bodenhofer, EJCTS, 2021

2229 patients

129 preoperative
features

prediction of
mortality

evaluated
prediction models:

random forests

neural network

support vector machine



Bodenhofer, EJCTS, 2021

Mortality of heart valve surgery



Prediction of transfusion



Mitterecker, Transfusion, 2019

Prediction of transfusion



Massive transfusion in
cardiac surgery

50 % of all pRBCs
in 4 % of patients

with 10 or more pRBCs

Tschoellitsch, EJA, 2022



Tschoellitsch, EJA, 2022

Massive transfusion in
cardiac surgery



Erklärende Variablen

AUC 0.898 +/- 0.002



Unsupervised machine learning



Unsupervised machine learning



Typical classification



Alternative truth…..



Example:
Differences in septic patients

Leligdowicz, Crit Care, 2019



Example:
Differences in septic patients

Leligdowicz, Crit Care, 2019



Are all ICU patients the same?



Description of the clusters

Vranas, CCM, 2017



Wer macht was?



Reinforcement learning



Wer macht was?



Wer macht was?



Our main fears about AI

1. I do not understand AI!

2. AI will substitute me!

3. Who is responsible, if the AI result is wrong?



Quintessence

• There are three ML techniques that are widely used:

Supervised, unsupervised and reinforcement learning

• They help for classification, clustering, and therapy recommendation

• Proof of concept, but still far away from daily clinical usage
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