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Data Extraction 
& Enhancement

Imaging

Radiological 
reports

Clinical & 
Labor & 
Genetic 

data

> 2 Mio reports

> 500k cross-sectional i.
3D: CTs, MRIs, …

> 180 Mio lab values

Stage 1 > Data Extraction & Enhancement > E2



Clinical Use cases 

StrokeBrain tumorsDementia



“Ai”
text processing

Data E2 > Text > Ontology 

Radiological 
reports



https://radiopaedia.org/cases/mca-alberta-stroke-program-early-ct-score-aspects-illustration

Maros, M.E. et al. Comparative analysis of machine learning algorithms for 
computer-assisted reporting based on fully automated cross-lingual RadLex
mappings. Sci Rep 11, 5529 (2021). 

Data E2 > Text > Reusable 

Linear models

GenAi - LLMs



MII Core Dataset > Extension Module > Reports of Imaging  
Technical Implementation UMM > Overview

https://www.medizininformatik-initiative.de/de/der-kerndatensatz-der-medizininformatik-initiative



MII Core Dataset > Extension Module > Harmonization 
Technical Implementation UMM > Overview



MIDorAI > MII > Synergisms



Synergisms – Junior Research Groups – DIFUTURE > DE.xt



Synergisms – Junior Research Groups – MIRACUM > Ai-RON



Synergisms – NUM - GeMTeX



Synergisms – MIRACUM-DIFUTURE > ZI Mannheim



MIDorAI > Disease models > Neurocognitive Disorders 

Text

Imaging

Clinical

Ai/ML 
disease models

Neurocognitive Disorders

Dementia
MCI
AD
FTD
…

Depression 
…



MRI

• Requires expert-knowledge (“engrams of normal”) 

• Qualitative visual assessment 

• Few semi-quantitative scores

• High intra- and interrater variability

? # %1. GCA-scale
2. MTA-scale 
3. Koedam score 
4. Fazekas scale
5. Strategic infarcts

Clinical & research cooperation > @ZI/NRA

~12-15 mins



Clinical & research cooperation > @ZI/NRA

Ai
post-processing

MRI
Images created with AI-Rad Companion MR Brain, Siemens Healthcare GmbH



Ai/ML pipeline > Volumetric patient cohort 

Vol.mtry

DB

1. Brain volumetry

30 anatomical structures

47 morphometric features

2. Expert visual scoring

? # %
GCA

MTA / Scheltens

Koedam  

Fazekas

NPH (CCA, DESH)

• absolute volumes (ml) 

• normalized % of TIV

• healthy age-matched (Z-score)

12 visual scores

03 nrad experts
ex.Score

DB

ETL

T1-MPRAGE 3D 

AI-Rad Companion MR Brain

mpMRI

+ Clinical data



integrated

DB

Unsupervised

Machine Learning
SVM 

RF 

DNN
…

Shallow & deep models

5  x   5  CV

Supervised

Classification

t-SNE, k-means

Predictive 
modeling

Precision 
medicine

Ai/ML pipeline > Volumetric p. classification



Unsupervised t-SNE, k-means

Automated 
Reporting

MTAleft= 3 Koedam= 1MTAright= 2

Ai/ML pipeline > Automated reporting



3D t-SNE

3D t-SNE

Correlation 
matrix275

47

Upload

Ai/ML pipeline > Interactive web platform

Upload Ai-RC MR Brain morphometry results ➔ case similarity & suggested diagnosis

Coming soon

Reference values for segmented volumes and visual imaging scores



MIDorAI > Disease models > Stroke 

Text

Imaging

Clinical

Ai/ML 
disease models

Stroke 

Ischemic
ICH
SAH
…

Classes

Outcome
mRS90



Predictive hospital/healthcare analytics?

Source: DWD, https://www.dwd.de/SharedDocs/broschueren/EN/climate/brochure_climateresearch.pdf?__blob=publicationFile&v=9 



Source: Nature & Berkeley Earth - https://www.nature.com/articles/d41586-023-02995-7

Predictive hospital/healthcare analytics?



Predictive Ai/ML > Disease models > Stroke

“WEather-based-STroke Outcome Risk Modeling”



Outlook & Extension – Multicentric roll-out 

14 University clinics

First-ever Federated Machine Learning 
within the MII Pjt. 6

~ 90 ML / sites

> σ𝟏𝟐𝟓𝟎 site-specific 

predictors & models 

“WE-STORM”

>90 000 uq. patients

>225 000 encounters



Funding
German Ministry for Education and Research (BMBF)

Medical Informatics Initiative (MII) 

MII MIRACUM Consortium, 

MII, Junior Research Group, MIDorAI (01ZZ2020)

FDPG, 6th MII Projectathon (WE-STORM)

UMM klinische Partner

• Clinic for Neurology: Prof. Dr. Kristina Szabo, Dr. Matthias Wittayer

• Clinic for Neurosurgery: Prof. Dr. Nima Etminan

• Dept. of Neuroradiology: Prof. Dr. Christoph Groden, Prof. Dr. H. Wenz

• Clinic for Anesthesiology: Dr. Franz-Simon Centner

• Institute of Clinical Chemistry: Prof. Dr. Michael Neumaier

• Data Integration Center (DIC): Dr. Fabian Siegel

• Data User Access Committee (DUAC)

Kooperationspartner

DWD, Research Centre Human Biometeorology 

Freiburg (ZMMF), Germany

Dr. Stephan Muthers

LMU Munich, Chair of Statistical Learning & Data Science

Statistical Consulting Unit 

Dr. Andreas Bender, 

Dr. David Rügamer, 

& Prof. Dr. Bernd Bischl (Dept. Chair)

Coop. partners & Funding 



Chang Gyu Cho Prof. Dr. Holger WenzDr. Max Gebest

Special thanks to affiliated clinical team members:

Clinical coop. partners

Connect with us @ UMM Neuroradiologie > Forschungsgruppen  <https://neurorad.xyz>

> Lab/AG Applied Medical Image & Data Analysis Lab

https://neurorad.xyz/


Thank you for your attention! 



Contact

Nandhini Santhanam MSc

PhD candidate / Research associate
MII Junior Research Group (MIDorAI )

Dept. of Biomedical Informatics (DBMI)
Medical Faculty Mannheim,
University Heidelberg

https://forschen-fuer-gesundheit.de/projekt2.php

https://forschen-fuer-gesundheit.de/projekt2.php


Contact

Máté E. Maros MD, PhD, MSc

Head of the MII Junior Research Group (MIDorAI )
Dept. of Biomedical Informatics (DBMI)

Functional Attending
Dept. of Neuroradiology
Medical Faculty Mannheim,
University Heidelberg

Email:
mate.maros@medma.uni-heidelberg.de
maros@uni-heidelberg.de

https://www.miracum.org/forschung/nachwuchsforschergruppen/midorai/

https://www.umm.uni-heidelberg.de/cpd/digitale-gesundheit/biomedizinische-informatik/
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